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{0 all whom it may concern:

Be it known that I, HARLAN P. WELLHAN
of Ashland, in the county of Boyd and State
of Kentucky have invented certain new and
useful Improvements in Eleetric- Railway
Systems; and I do hereby declare the follow-

ing to be a full, clear, and exact description

of the mventwn such as will enable others
skilled in the art to Whleh 1t apperta,ms to
make and use the same.

-"T'his invention contemplates certain new
and useful improvementsin electric railways.

The primary objeet of the invention is to
provide an automatic method of supplying
and conveying line or feeder current to a see-
tional conductor located between the track-

rails and in cireuit with the motor of a car.

A further object is to promde a simple and
highly-efficient system in which an electric
current is automatically transmitted through
the successive sections of a sectional conduc-
tor as the car progresses by means of contact
devices earried by the latter and adapted to
have a sliding contact or engagement with
suitable terminals in circuit with the feed-in
wires and said sectional conductor. |

A further object is to insure the (,hd,lrrmn'

of each conductor-section in advance of the |

approach of a car and before the latter is in
engagement therewith and to also cut out
each section as the car passes to the nextad-
jacent section.

A further object is to provide simple and

iy

charging of each conductor-section in the

event of the failure of the primary source to.

cut the conductor-section into cireuit.

The invention will be hereinafter fully set
forth, and particularly pointed out in the
e]alms : |

In the accompanying drawings, Figure 1 is

- a diagrammatieal view -illastrating my im-

50

proved system. Fig. 2 is a slight modlﬁea-
tion thereof. Fig. 3 1S an enla,rﬂ'ed diagram-
matical view lllustratmﬂ' the system in con-
nection with batteries, pmtable contact de-
vices, and trucks of a car. Fig. 4 is an en-
laﬂ D'ed view of the feed-in SWltCh Fig. 5

an edﬂ'e view of the latter. Fig. 6 is a see-

tlonal view illustrating the contaet devices
the automatic battery- |

and feed-in wires,

efficient auxiliary means for effecting the

aradius from its pivoted center.

switch beingshown in two ways, one as viewed
at one end and the other dlmwrammatlcally
Fig. 7 is a sectional detail view. Fig. S8isa

“view of the portable contact device.

Referring tothe drawings, A designatesmy

‘1mproved sectional conductm which consists

of a series of disconnected pla,l;es each mount-
ed on insulated supports a, secured to the
ties, sald plates being ettended longitudi-
na,lly between the tlack-ralls a' on a plane
slightly above the tread of the latter. This
conductor may be made in sections to con-
form to the requirements of the road—that
is, in isolated sections of the road it may be
several miles long or several hundred feet in
length, depending entirely upon the condi-

‘tion of the road-bed. Innearingsettlements,

towns, or cities the sections may be made
very short, each section being cut in circuit
immediately in advance of the approaching
car or train and immediately cut out again
after the motor-car has passed to the next
succeeding section.

1 and o indicate two bare or unmsulabed
wiresrunniagparallel withand corresponding
in length to each conductor-section. These
wires are strung from cross-arms b of poles B.

A third wire 3isstrung by poles B and B’ and

leads from the ﬂ'enemtor X. Thiswireshould
be thoroughly msulated from the ground.

- C designates the feed-in switch, one being
prowded for each conductor-section and lo-
cated about midway of the ends thereof—
that is, it is secured on one of the poles B/,

loeated as stated. Iach switch is inclosed in
a waterproof bnx 0, mounted at a suitable
point on pole B'. Tt comprises an armature
b%, partly balanced and mounted on a pivot b%.

This armature works on whatIterm an ¢ elec-
tromagnetic gravity principle "—that is, the
upperend of the arinature is heavier than the

‘lower end thereof, so that when said arma-

ture is moved unde1 the influence of either
one of the magnetsthe moveimnent will be com-

pleted by the action of gravity upon said

weighted upperend. Thereare twoseparate
double magnets D D’ for operating the arma-
ture, w hICh latter has its upper end adjacent
to the pole-pieces of said magnets curved on
The lower
ends of the cores of these magnets are elon-
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cated and curved on the same radius as the |

upper end of the armature, which latter does
not contact therewith, a small clearance be-
ing left between the opposed faces. Stops b*
limit the movement of this armature. The

magnet D is connected by a wire 5 with bare

wire 1, while the magnet D’ is connected by a
wire 6 withwire 2. The two magnets are con-
nected by a wire 7, from which leads a ground-
I'rom supply-wire 3 leads a feed-in
wire 9, having a terminal 6° while to a cor-
responding adjacent terminal &' is connected
a wire 10, which leads to one of the sections

of conductor A, forming the continuation of

the feed-in wire 9. The armature 6° at its
lower end carries a cireuit-closer d, which is
shown as being of arrow-head shape and 1is
designed to fit between the terminals 0° b°
when the armature is attracted by the mag-

net D'. Inthis way the current is transmit--

ted to the sectional conductor. - |
From the above it will be seen that one ter-

minal of the coil of each of the double mag-

nets is connected to the bare wires 1 and 2,
while the otherterminals are connected to the
oround. The current circulating through
magnet D' pulls the armature 0° over to that
side and then closes the main feeder-circuit
switch at 0° 0%, and thus cuts the current into
the conduector A, while current circulating in
the magnet D draws the armature to that side
and cuts out the current of the sectional con-
ductor. |

E, E', E?, and E° designate contact-termi-
nals located between the track-rails on either
side of the sectional conductor. Kach ter-

" minal consists of a plate e, mounted on insu-
lated supports ¢'. Two terminal-plates are
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posts B.

placed near the end of each section, making
four terminals within each section. In Fig.
3 one section of the conductor is shown com-
plete, while the adjacent terminals of the ad-
joining sections are also indicated. To the
terminal E is connected wire 12, which leads
to bare wire 1 of the complete section, while
terminal E' is connected by a wire 13 to wire
2. The wire 14 of terminal E° eonnects with
wire 1 of the adjoining section and terminal
E3 by wire 15 to the wire 2 of said section.
These terminal-wires are extended beneath
the ground, being suitably insulated, and up
They are passed through water-
proofboxes e® on said posts, said boxes in-
closing fuses e* and switches ¢* for each of
said wires. It.should be noted that means

must be provided to prevent both magnets D

~and D’ of the same section from being simul-

- 6o

taneously energized.
hereinafter.

or double truck motor-cars may be used. " If a
single-truck, only one contact-brush I should
beused forengagingconductorA; butifadou-
ble-truck,one braushis mounted on each truck;
but only on one truck are the terminal con- :
tact-brushes G G’ arranged. These contact-
brushes F G G’ are yieldingly mounted in any

This will be described

Inconnection with thissystem either single
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suitable manner on the car-truck, (see Fig. 6,)
the brush F being located directly above the
sectional econductor A, so as to have sliding
contact therewith, while the brushes G G’ are
on either side of brush F, so that they will
have sliding contact with the terminals E E'
E? K2 These latter brushes are maintained
at sufficient height above the level of the

| track-rails to make positive sliding contact

with the terminals, and yei not low enough
to make contact with the rails when passing
switeches, crossings, &e. Bothof these brushes
G G’ are connected by wires 16 and 17 with the
positive pole of a storage battery f, located
within or on the car by a two-point switch so
arranged and connected that one or the other
may be made alive with the current; but in
no event must both of these brushes be
alive with eurrent at the same time. This
may be accomplished by an automatic switch
72, operated by the car-axle and controlled
by the directionin which the car travels. The
negative wire 18 of the storage battery f is

connected to one of the car-axles, using track--

return. The cells of this battery need fo be
only of small capacity for operating magnets

| of the feed-in switeh, or they may be of large

capacity and capable of operating motor ¢,
located on the car and connected thereto by

‘a wire 20, having switches ¢’ g and resistance

¢®. These cells can be charged directfrom the
brush F and wires 20 and 22, the circuit be-
ing closed through a switch f/ and switeh ¢'.
When it is desired to so charge the cells, the
switch-arm f’ is moved to contact with the
terminal of wire 20 and the current 1s allowed
to pass direct to the battery. Thus the auto-
matic switeh /2 and the brushes G G’ are cut
out of circuit with the battery while the latter
isbeing charged. When the cellshave become
properly charged, the switch-arms ' and ¢’

‘are again shunted, the former closing the cir-
cuit from said battery to the brushes G G

and the latter opening the circuit from said
battery to the motor. In other words, when
charging the storage battery no current can
be supplied to the contact-brushes G G, and
when the switech-arm 7' is shifted to direct
the current to switeh f* all connections with
the main car power-circuit and contact-brush
are cut off and the storage battery cannot be
charged. If it is desired to charge the bat-
tery from the main current, a suitable resist-

7C
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operating -currents through the medium of |
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ance, as g%, must be used, and it is essential

' that the coils of the magnets D D’ be wound

with sufficient resistance to withstand such
carrent, and the main working potential or
voltage of the storage-battery cells must equal
the main line or feeder working potential.
Thus the storage-battery cells could be kept
permanently connected in multiple with the
main motor operating and charging current,
the magnets D D’ being operated by either
the current from the storage battery or the

‘main line of feeder-current, or by both, as

most convenient. It is better to disconnect

125
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the positive terminal of the storage battery | ment with the contacts b6° bS5,

(after the latter is fully charged) from the

- main working and operating currents and
- then use the battery alone for operating the
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magnets of the feed-in switch. This would
not injure the cells or drain off their charge
in the event of a current being turned into
the car-motor when there wasno working po-
tential or current in the conductor A. This

trouble could be provided for by having the

storage-cells of sufficient capacity to operate
the car-motor in the event of temporary de-
lays in the supply of the main operating-cur-
rent, or with the magnet-coils wound for low

resistance the number of cells will necessarily

be proportioned to supply an operating-cur-
rent of low voltage. Hence when charging

the battery of low potential by means of the
main operating or feeder current it would

necessarily have to be accomplished through
a resistance and then entirely disconnected
from the main operating or feeder-supply cur-
rent, which can be done by hand-switch 7

before connecting and operating the magnets,

thus avoiding danger of burning out the coils
of said magnets. | |

The means of preventing the magnets D
and D’ of the same section from being simul-
taneously energized is as follows: The auto-

matic two-point switeh f? comprises a shaft
the car-frame, an

h, suitably supported by
arm /' on said shaft designed to engage either

contact ~° of wires 16 17, a friction-disk hs,

free to move longitudinally on said shaft, a

spring A*, bearing againstsaid disk, a second
disk 7°, having friction - rollers A° against

which disk A° bears, a collar 27 on said shaft,

and a sprocket-wheel 75, with which engages
a chain /% leading from one of the car-axles.
Hence the position of the switch-arm 2’ is
controlled by the direction in which the car.

travels. 7This automatic switeh avoids all

danger of putting in ecircuit the wrong brush
G ', a8 might oceur with the hand-switch

being neglected by motormen.

- In practice but one contact-brush G or G
18 alive with current, and this is always the
one to the right looking in the direction in
which the car is traveling. Assuming the

latter to be going as indicated by the arrow,

Fig. 3, the brush G’ when it contacts with

the terminal E' closes the circuit through
wire 13 and bare wire 2, whieh charging

magnet D’ causes the armature of the feed-

in switch to turn on its pivot and throw the

closer ¢ into engagement with the terminals
b bS, instantly charging the sectional con-

ductor, and as the brush F comes into con-
tacttherewith the current is through wire 22
conveyed to the motor. As the car passes to

the next succeeding section the brush G
upon contacting with terminal E? will throw
the currentinto magnet D throughthe agency
of wire 14 and bare wire 1, thus cutting out
the current from the conductor-section, the
armature being again moved on its pivot re-
moving the closer end thereof from engage-

LS

_ By reason of
the described location of the several terminal-
plates adjacent to the ends of the conductor-

‘sections each of said sections is charged be-

fore the car or train reaches it and is cut out
of circuit as soon as the car passes therefrom
onto the next conduector-section,; which, the
same as above deseribed, has been cut in by
contact of the brush G’ with the terminal E/’

near the end of the section described as hav-
Ing been previously charged. Now should

the direction of travel of the car be reversed

‘the automatic switch will instantly throw the

switch-arm into engagement with wire 16,
thus cutting out brush G’ and charging brush
G, so that the latter will effect the operation
of the feed-in switch through the agency of
terminal K% wire15, and bare wire 2, while the
circuit will be cut out by said brush engaging
terminal K, wire 12, and barewire 1. On long
sections of the sectional conductor these ter-
minals for the brushesshould be placed about
one car length from the ends and on short
sections correspondingly near the ends there-
of. As the described operations of the feed-
in switch are performed before the motor-
car enters upon a live section of the con-
ductor and after the car leaves the latter,
there can be no arcing at the eontacts of the
feed-in switeh. It will be seen that through
the ageney of these terminals and the contact-
Ing brushes the battery-current is conveyed

to the feed-in switch, whereby the laiter will

cut in or otit the current of the sectional con-
ductor as required in service.
ings in isolated districts the sectional con-
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Atroad-cross-

ductor A may simply be omitted or taken out”

for a distance equal to the convenient width

105

of crossing, and a conduit-insulated cable |

placed under ground, thereby connecting the
ends of the sectional conductor, or the road-
crossing may be left clear of the sectional

conductor and contact-terminals may be

placed at the ends of the sectional conductor,
as usual, on each side of the road-crossing,
the same as at any of the other several di-
visions or sections thereof. Then, too, the

conduector may be disconnected or cut in at

all switches, crossings, and turn-outs without
In any way affecting the economical working
or operation of the system.  The latter is
uaniversally adapted to any of the require-
ments to be met in electric-railway opera-
tions. All wires connecting the terminals and

I1O

115

I20

sectional conductor with the bare or uninsu-

lated wires strung on the poles should be
either conduit-insulated or specially treated
with some approved insulating compound.
As before stated, the feed-in switeh is located
intermediate the ends of each conductor-see-
tion. Ience the bare wires will be of equal
resistance in acting on the feed-in switch and
thoroughly balance the system. -

In the event of a motor-car passing over

| one of the terminals and through incorrect

adjustment of the brush G or G' did not have
proper contact therewith the conductor-sec-

12§
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tion located ahead of the car would not be cut |
in cireuit, but would remain dead, and the car

would necessarily have tostop, not being sup-
plied with current for the motor. For just
such emergencies I provide each motor-car
with a portable contact device I. It consists
of a rod 7, having a terminal hook 2’, to which
is attached a flexible wire 7%, which leads

- down said rod and its excess is wound into a

IO

reel 3. The other end of this wire IS perma-
nently connected to the positive pole of the
storage battery. In order to cut the dead
section of the conduector into circuit, the mo-

" torman touches the hooked end of rod 2

20

25

35

40

45

50

55

60

against one of the bare wires 1 or 2--that is,
the one for operating the feed-in switch—
thereby turning the main feeder-current into
the sectional conductor.

It is obvious that by doubling the number
of seclional bare wires 1 and 2, (see Fig. 2,)

-doubling the number of contact-brushes and

the terminal plates, and doubling all con-

necting wires a system will be produced hav-
ing a complete metallic circuit for operating

the feed-in switch. This would do away with
the necessity of the grounded wire and would
require that the portable contact device be
provided with two hooks and two cables or
wires, the reason of which is obvious.
While I have shown and deseribed all the

esgential features of myinvention and a pre-

ferred form for carrying out the latter, yet it
will be understood that I do not restrict my-
self in this particular, for many changes may
be made without.departing from the scope of

the invention—=as, for instance, the feed-in

switch and bare wires might be specially pro-
vided for at depots or terminal points and
the number of contact-terminals may be va-
ried. It is not deemed necessary to specily
all changes that might be made and the ef-
fect thereof, as they are all contemplated In
the idea of operating the feed-in switeh of
each sectional conductorthrough the agency
of a storage battery and brushes contacting
with terminal plates, charging each con-
ductor-section in advance of and before the
motor-car reaches it, and switching off the

feeder-current after the motor-car has passed

each conductor-gection.

I claim as my invention—

1. The combination with a motor-car having
an auxiliary current-generator, and two con-
tact-brushes in circuit therewith, of an auto-
matic two-point switch controlled by the di-
rection in which the car is moving, whereby
the current can be cut into either one of said
brushes, as and for the purpose set forth.

2. The combination with a motor-car having

an auxiliary current-generator, and a conduc-

tor ecomposed of a series of disconnected sec-
tions, of contacts carried by said car for clos-
ing the circuits; and an antomatic switch car-
ried by said car and controlled by the direc-
tion in which the ear is moving, whereby the
current can be cutinto either one of said con-
tacts, ag and for the purpose stated.

690,499

3. The combination with a motor-car having
an auxiliary current-generator and two con-
tact-brushes capable of being thrown in cir-

cuit therewith, of an automatic two - point

switchintermediate said brushes andsald gen-
erator, and connections between said switch
and a rotary member of said car, whereby said

switech will be controlled by the direction of

travel of said car, substantially as set forth.

4. The combination with amotor-carhaving
an auxiliary current-generator, and two con-
tact-brushes in circuit therewith, of an auto-
matic two-point switch comprising a shaft, a
switch-arm for engaging either one of two
contacts, spring-pressed disks on said shatt
and a wheel engaged by a belt driven by the
car-axle, substantially as set forth.

5. The combination with a sectional con-

ductor, a feed-in switch, connection between

the latter and said conductor, and terminal
platesalso in cirenit with said feed-in switch,
of a motor-car carrying a motor, a brush or
brushes in circuit therewith designed to have
sliding contact with said sectional conductor,
brushes for engaging said terminals, a stor-
age battery, connections between the latter
and said latter brushes, and a two - point
switch for controlling the current to one of
said brushes at a time, substantially as set
forth. |

6. An electrie-railwaysystem comprising a
sectional conductor, a feed-inswitch adapted
to control the admission of current thereto,
uninsulated wires paralleling said sectional

conductor, means for electrically charging

said wires, whereby said switches may be op-
erated, and a circuit-closing device adapted
to eut the current into said uninsulated wires
in the event of their not being charged by
said means, substantially as set forth.

7. Anelectric-railway system comprising &
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sectional conductor, a feed-in switch adapted

to control the admission of current thereto, a

IIC

main supply-wire, uninsulated wires parallel-

ing said former wire and said sectional con-
ductor, means for electrically charging sald.

wires, whereby said switches may be oper-
ated, and a circuit-closing device adapted to
cut the current into said uninsulated wires
in the event of their not being charged by
said means, substantially as set forth.

8. Anelectrie-railway system comprising a

sectional conductor, a feed-in switeh adapted

to control the admission of current thereto, a
continuous main supply - wire, uninsulated
sectional wires paralleling said sectional con-
ductor and corresponding in length thereto,
means for electrically charging one of said
wires before a car reaches said section and

115

120

125

charging a second wire after the car leaves

the latter, whereby said conductor - section
will be cut in and cut out of circuit, and a
circuit-closing device adapted to cut the cur-
rent into said uninsulated wires in the event
of their not being charged by said means,
substantially as set forth. |

1 9. An electric-railway system comprising a
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sectional conductor, uninsulated sectional
wires corresponding thereto, means for elec-

trically charging sald wires, a c¢ircuit-closing

device adapted to cut the current into said un-
insulated wires 1n the event of their not be-
ing charged by said means, magnets in. cir-
cuit with said wires, a feed-in wire adapted
to supply said sectional conductor with elec-
tricity, said feed -in wire having contact-
plates, and a pivoted armature controlled by
said magnetsand adapted to close the circuit
between said contact-plates, substantially as
set forth.

10. An electrie-railway system comprising |

a conductor composed of a series of discon-
nected sections, means for charging each sec-
tion, and a motor-car, or the like, movable
adjacent to said conductor and carrying con-
tacts for automatically closing the circuits,
whereby the current can be cut into and out
of each section, and a device carried by-said
car adapted to effect the closing of said cir-
cuits in the event of failure of said contacts,
said device being normally disengaged from
the conductor-sections.

11, An electric-railway system comprising
a conductor composed of a series of discon-
nected sections, means for charging said sec-
tions successively and cutting out each sec-
tion after charging the next forward section,
and a motor-car, orthelike, movable adjacent
to said conductor and carrying contacts for
automatically closing the circuits, whereby
the current can be cut into one section af a
time and cut out therefrom after the next
section is charged, and a device independent
of said contacts for automatically closing the
circuits, said device being adapted to effect
the closing of said circuits in the event of fail-
ure of said contacts,substantially as set forth.

12. An electric-railway system comprising
a sectional conductor between the track-rails,
a feed-in switch for each conductor-section, a
mainsupply-wire, uninsulated sectional wires
paralleling each conduector-section and hav-
ing contact-terminals also between said track-
rails, said sectional wires being connected to
sald feed-in switch, means carried by a car
movable on said track-rails for charging said
sectional wires upon contacting with said ter-
minals, whereby said feed-in switch will be
operated tocut in and cut out the electric eur-
rent to said sectional conductor,and a eircuit-
closing device adapted to cut the current info
said uninsulated wires in the event ot their
not being charged by said means, substan-
tially as set forth |

13. An electric- I*allwa,} system com prising
asectional conductor, a main supply-wire, un-

insulated sectional wires corresponding to

each conduector-section having terminals ad-
jacent to the ends of each conductor-section,
a feed-in switeh for each conductor-section to

which said sectional wires are connected, said

feed-in switch being connected to said con-
ductor-section, and a car having a motor, a
contact brush or brushes for engaging sald

g

not being charged by

5

sectional conduector, electrically-charged con-
tact-brushes for engaging said terminals, and
an electrically-charged contact device adapt-
ed to cut the current into said uninsulated
wires in the event of their not being charged
by said brushes and said terminals, substan-
tially as set forth. |

14. Anelectric-railwaysystem comprisinn‘ a
sectional conductor, a main supply-wire, un-
insulated sectional wires correspondmn' to
each conductor-section having terminals ad-
jacent to the ends of each conductor-seetion,
a feed-in switch for each conductor-section to
which said sectional wires are connected, saild
feed-in switch being connected to said con-
ductor-section, and a car having a sterage
battery one pole of which is in constant cir-
cuit with a brush carried by said car and de-
sicned to have sliding contact with one of
sald terminals of the sectional wires, a brush
carried by said car having sliding contact
with said conduactor-section-and in circuit
with a motor on said car, and a contact de-
vice also in ecircuit with said battery and
adapted to cut the current into said uninsu-
lated wires in the event of their not being
charged by said brushes and said terminals,
substantially as set forth.

15. Anelectric- rmlwaysystem comprlsmﬂ‘a |

sectional conductor located in juxtaposition
tothe track-railsandin parallelism therewith,

a feed-in switeh for each conductor-section,

uninsulated sectional wires eorresponding to
said conductor-sections 1n circuit with said
feed-in switch, terminal plates for said sec-
tional wires also in juxtaposition to said
track-rails, a car having a storage battery, a
brush or brushes for engaging said terminals
and operatingsaid feed-in switch, a brush for
contacting with said conductor - section, a
motor in eircuit with said brush, and a con-
tact device adapted to cut the current into
said uninsulated wires in the event of thelr

and terminals, substantially as set forth.

16. An electrlc railway system comprisinga

conductor composed of a series of discon-
nected sections mounted between the railsof
a track, a feed-in switch, a mainsupply-wire,
aninsulated sectional wires paralleling said

| sectional conductors and connected to said

switch, said sectional wires having terminal
contact-plates adjacent tosaid conductor, and
a motor - car carrying electrically-charged
brushes for engaging said terminals and clos-
ing a circuit for charging the sections of said
conductor in their order, and an electrically-
charged contact device adapted to cut the
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said contaet brnshes
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carrent into said uninsulated wires in the

event of the circuit not being closed by said
brushes and said terminals, subatantlally as

set forth.
17. The combination with a sectlonal con-

ductor, and wires paralleling the same, of a
motor- ear carrying brushes and a storage
battery in circuit with one of said brushes,
another of said brushes being in circuit with
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- an armature carrying a circulit -closer,

[0

&

the motor and engaging said conductor, a
portable device designed to be placed in en-
gagement with one of said wires, and a wire
leading therefrom tosaid storage battery sub-
stantlally as set forth.

8. Thefeed-inswitch having two magnets,
tho
pivot-point of said armature being on a line
below and centrally between said magnets,
and the feed-in wire having contact-plates
designed to be engaged by said circuit-closer,

said armature being adapted to swing helow

and not contact with either of said magnets,

B substantially as and for the purpose set forth.
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19. The combination with a sectional con-
ductor, of the main supply-wire, the sectional
wires paralleling the same, a feed-in switch
located centrally of these conductor-sections
and to which said sectional wires are con-
nected, the feed-in wire having contact-plates
and leadmn' from said feed-m switeh to said
eonductor-seetlons, said feed-in switch hav-
ing two spaced-apart magnets, and an arma-
ture pivotally mounted below and centrally

between said magnets and carrying a cireuit-
closer for engaging said contact-plates, sald

armature bem o ada,pted to swing beneath and

not contact Wlth either of said macmets Sub-_

stantially as set forth.

20. The feed-in switch herein described

comprising two magnets each curved at. one

end, an armature pivoted below sald magnets

and having its upper end heavier than its
lower end and curved on the same radius as
said magnets, and pins for limiting the move-

ment of said armature, suhsta,ntlally as set
forth.

21. The feed
comprising two magnets having their cores
curved and elongated at their lower ends,
means for operating sald magnets succes-
sively, afeed-in wireadjacent to said magnets

having contact-plates, and a pivotally-mount-

ed armature curved at its upper end on the
same radius with the ends of said cores but
not contacting therewith, and a circuit-closer

carried by said armature designed to engage
sald contact-plates, substantially as set forth.

22. In an elecfric railway, the combination
with the feeder, of power-conductor sections,
current-collecting means, means codperating
with the carrent-collecting means for energiz-
ing said sections as the car progresses, and
means independent of the current-collecting
means for energizing said sections when said
coOperating means 18 inoperative.

23. In an electric railway, the combination

‘with the feeder, of power-conductor sections,
“means along the way codperating with cur-

rent-collecting means on the car tor energiz-
ing said sections as the car progresses, and
an independent contact device on the car co-
operating with said means along the way, for
energizing said sections when said means on
the car is inoperative.

24. In an electrie railway, the combination

with the feeder, of power-conductor sections, |

-in switeh herein deseribed

690,499

| electromagnetically - operated switches for

connecting the latter with the former, trav-

eling contacts carried by the ecar for collect-
 ing current from the power-conductor and

energizing said switches, and an independent
contact carried by the car and adapted to
make contact with a conduactor-section to en-
ergize sald switches mdependentl} of said
travelmﬁ' contacts.

95. In an electric railway, the combination
with the feeder, of power-conductor sections,
electromawnetwalIy operated switches for
connecting the latter with the former, road-
conduetors through which the switehes are
energized, means “carried by the car for en-
gaging the power and road conductors, and
an mdependent contact carried by the car
and adapted to engage a road-conductor to
energize sald &w1tches when said means isin-
Opemtwe.

26. In an electric railway, the combination
with the feeder, of power-conductor sections,
electromagnetically - operated switches for
connecting the latter with the former, road-
conductors through which the switches are
energized, current-collecting means carried
by the ecar for engaging the power and road
conductors, a stora.ﬂ'e ba,ttery on the car, and
a contact on the car connected with the bat-
tery, and independent of said collecting
means,for energizing said switches when they
cannot be enermzed through the road-con-
ductors.

27. In an electric railway, the combination
with the feeder, of power-conductor sec¢tions,
electromagnetic switches for connecting the
latter with the former, an independent source
of current, a collector carried by the car, and
an mdependent contact device carried by the
car, connected with the source, and adapted
to make contact outside ‘of the car to com-
plete energizing-circuits for the switches.

28. Inan elect:m(, railway, the combination,
with the feeder, of a sectional power- eonduc-
tor, switches ecmnecting each of the latter
with the former, electromagnets for opening
and closing said switches, meansfor energiz-
ing said magnets when the car is moving in
one (111‘6(313101] independent means for ener-

‘mszr the maﬂ'nets when the car is moving

in the oppomte direction, only one of whleh
means is operative at one time, and means
whereby one or the other of said means is
automatleally made operatlve aceording to
the direction in. which the car is moving.

29. In an electric railway, the combination
with the feeder, of a sectwnﬁl power-conduc-

tor, switches for con nectmﬂ'the sections there-

of with the feeder, elecbromdﬂnets for open-
ing and elosing S&id switehes, means for en-
ergizing said magnets when the car is mov-
ing in one dwectlon means forenergizing the

magnets when the car is moving in the OpPpo-
sﬂ:e direction, and a switch operated from the
car-axle, to make said means operative as the
car moves in one direction or the other.

30. In an electric railway, the combination

70

75

30

go

100

105

I10

115

120

125

130




[O

20

30

35

40

50

53

60

890,499

with the feeder, of a sectional power-conduec-

tor, switches for connecting the sections of

said conductor with the feeder, electromag-
nets for opening and closing said switches,
road-contacts connected with said magnets, a

contact carried by the car for engaging with

road-contacts to complete a circuit and oper-
ate the switches when the car is moving in
one direction, a second contact on the car for
engaging with road-contacts to complete a
circuit and operate the switches when the car
ismovinginthe opposite direction, and means

for preventing the closing and opening mag-

nets from being energized simultaneously.
31. In an electric railway, the combination

with the feeder, of asectional power-conduc-

tor, a collector on the car for engaging said

conductor, a switch adapted to connect a sec-

tion of said conductor with the feeder, an elec-
tromagnet adapted toclosetheswitceh, an elec-
tromagnet adapted toopen the switch, means
operating when the car is moved in one direc-
tion, for energizing the first magnet before
the conductor-section controlled by the switch
is engaged by the collector and for energizing
the second magnet after the collector has left;
sald section, independent means operating
when the car 1s moved in the opposite direc-
tion, for energizing the first magnet before
the conductor-section is engaged by the col-
lector and for energizing the second magnet
after the collector has left said section, and
automatically-controlled means for causing
one of said means to be operative when the
car 18 moving in one direction, and for caus-
ing the other of said means to be operative

when the car is moving in the opposite direc-

{ion.

32. In an electrie railway, the combination
with the feeder, of power-conductor sections,
switches forconnecting thelatter with the for-
mer, electromagnets for closing said switches,
electromagnets for opening said switches,
means wherebv each of the former magnetsis

energized just before a car enters upon the

Section which such magnet controls, means
whereby each of the latter magnets is ener-
gized just after the car has departed from the
section which said magnet controls,and means
for making one of said means operative in
each direction of travel of the car.

33. An electric switch which comprises a
magnet-armature serving as a circuit-closer,
sald armature being pivoted at its lower end
and concentrically carved at its upper end,
and an electromagnet conforming with the
curvature of the armature and arranged to
pull the same over the center of gravity.

34. An electric switch which comprises a
magnet-armature serving as a circuit-closer,

- sald armature being pivoted at its lower end
and concentrically curved at its upper end,
and electromagnets each conforming with the
curvature of the armature and arranged to
pull the same in opposite directions over the
center of gravity. -

35. In an electric railway, the combination

i

- with the feeder, of conductor-séctions located

in the roadway, switches for connecting the
conductor-sections with the feeder, electro-
magnets for actuating the switches, and over-
head sectional conductors by which the c¢ir-
cuiits to said electromagnets are established.

36. In an electric rallway, the combination
with the feeder, of a sectional power-con-
ductor, eleetromagnetic switches for connect-
ing the sections of the latter with the feeder,
and a switch for energizing said magnets,

which is controlled b} the dlrectlon of mo- '

tion of the car. |

37. In an-electric railway, the combination
with the feeder, of a sectional power-con-
dagtor, switches for connecting the sections
thereof with the feeder, an electromagnet for
closing the switch, an electromagnet for open-
ing the switch, and a switch controlled by the
movement of the car for energizing the mag-
nets alternately which control one switeh.:

38. In an electric railway, the combination
with the feeder, of conductor-sections, elec-
tromagnetic switches, collectors carried by
the car for engaging said conductor-sections,
and a branch from each magnet-cireuit, which
branch includes a contact along the roadway
which is independent of said conductor-sec-
tions, at which contact a circuit can be com-
pleted to include an independent source of
current with the switch-magnet.

329. In a contact system for electric rail-

ways having sectional conductors, the com-
bination with a station-generator and a cur-
rent feeder or main extending therefrom over
the route, of switching-magnets, circuit con-
nections for operatively connecting said cur-
rent feeder or main with certain sectional
conductors, an independent source of cur-

70

75

30

Qo

95

100

105

rent, and a manually-operated contact con-

nected with said source and adapted to make
contact with certain other sectional condue-
tors, to complete circuits through the switch-
ing- ma,ﬂ‘nets.

40 In a contact system for electric rail-
ways having sectional conductors, the combi-

‘nation with a main or feeder, of switching-

magnets and circuit connections for opera-
tively connecting salid feeder with the sec-
tional conductors, and a manually-operated
device making contact at a point along the
line of way, to close a circuit through a switch-
ing-magnet, and thereby conneet the feeder
with a sectional conductor.

41, A contact system for electric railways
having sectional rails or econductors arranged
in the road-bed, a station-generator and a eur-
rent feeder or mainextending therefrom over
the route, switching - magnets and circuit
connections for operatively connecting said
current feeder or main with fhe sectional
rails or conductors, in combination with an

oxposed conductor so arranged that eircuit

may be eflected from an independent source
of current to and through a switching-mag-
nef.

42. In an electric mﬂwa,y, the combmatmn
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with the feeder, of conductor-sections, elec-
tromagnetic sw1tches the coills of Whmh are
enermzed successwely as the car progresses,
to close the switch connecting the feeder with
the sections; an mdependent source of cur-
rent connected to the track through the car-

‘wheels, and exposed contacts connected to

the circuits of the switch-magnets, whereby
the circuits can be established from said in-
dependent source through the switch-magnet.

43. In an electric railway, the combination
with the feeder, of conductor-sections, elec-
tromagnetic switches supplied in normal op-
eration with current suitable for connecting
the feeder-sections with the feeder, and a cir-
cuit-closing device or switch manually opera-
tive along the way to cause the feeder to be
connected with a conductor-section.

44. In an eleectric railway, the combination

with the feeder and return, of power-conduc- |

tor sections, electromagnetic switchesforcon-

necting the latter with the feeder, a collector, .

means for closing said switches while suiil-

cient current is flowing through the collector, |

890,499

and the following means adapted to be util-
ized when said meansis inoperative, which
consists of an auxiliary source of current on
the car, a conductor along the way connected
with the switch-coils, and a contact carried
by the car connected with said source and

25
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adapted to engage mt,h said conductol along

the way.
45. In an electric rallway, the combination

with the feeder, of conductor-sections, elec-

tromagnetic switches for connecting the lat-
ter with the former, and a cireunit including
an independent source of current and the
switch-magnet, in which circuit 1s an exposed
contact outside the car, at which contact the

circuit can bhe completed

In testimouy whereof 1 have signed this
specification in the presence of two “subserib-
ing witnesses,

HARLAN P. WELLMAN.

\/Vunesses *
W. C. RICHARDSON,
C. YVW. MEAD.
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