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To all whom it may conceriv: -
Beit known that I, CHARLES R. CAMPBELL,
a citizen of the United States, and a resident
of the city, county, and State of New York,
have invented certain new and useful Im-
provementsin Electric Railways, of which the
following i8 a specification. -
Myimprovements relatetoelectric rallways

wherein the electric force is communicated to -

the car-motor by a lineal conductor commonly
intheformof athird rail, whichisdividedinto
sections insulated from each other, whereof

only the section occupied by the car or cars

Lem

for the time being requires to be electrically .
‘active, the remainder of the railway lying |

dormant. | |

By means of my improvements cars may be
sentin oppositedirections over the same track
and its third rail by the same electric current

operated over the same feed-wire and branch
with such sectional third

connections to and
rail.

To enable others skilled in the art to prac-

tice my invention, I will proceed to describe
the same, referring to the annexed drawings,
wherein— | -.

Figure 1 is a diagram which illnstrates my
invention as applied to use on a seecticnal
third-rail electric railway. Fig. 2 18 a sepa-
rate view, enlarged, of my improved double
solenoid. _ o

In said diagram the electrical third rail is

shown as in sections P’ P? P3, &e., insulated

from each other. W is the electric feed-wire

conveying the power-current from the gener-

ating source to the sectional third rail. - Kach

rail-section has a group of switches worked

by independent golenoid-coils—the style of

magnet preferably used for actuating the

electric switches of mynew system. 'T'he so-

lenoids are made in form of single and dou-

~ ble acting and each coil is furnished with. a

~ core-armature playing back and forth there-.
‘in, one of which is here arranged tomove ver-
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tically and the other horizontally. These
core-armatures are each provided with cross-
arms or otherwise made for contacting ter-
minal points to form the proper switch con-
nections. | - L

The ‘‘single-acting” solenoids R are 80

called because electrically actuated in one di- |

rection only—that is, when lifting the arma-

' | fure, which when deénergized fallsbygravity.

Each solenoid-coil R controls two switches,
one for opening and closing the course of the

crounding of the auxiliary-or shunt carrent
to be described. |

My improved double-acting solenoid com-

prises two independent coils 8" and 5°.  For

convenience the armatures of the respective

coils are disposed in the same line and united
by an insulator and are arranged to move
back and forth horizontally. DBeingbalanced
as to gravity, they may be positively and elec-

trieally operated in opposite directions. The
cross-arms on each armature are adapted for
contacting with terminal points to form mul-
tiple switches, four in this instance, two be-

ing opened and two others closed at each

movement of the armature to the right or left.:

Said terminals have each their own wiring to
form separate pathways for the course of the

auxiliary current (toward the right orleft) to

ground. |

Y’ Y?are supplementary wires leading, re-
spectively, to opposite coils of the double so-
lenoid, over one or the other of which wires
an independent current is worked for mo-

mentarily energizing one or the other of the

double solenoids to make and break contac{s
by their armatures with their respective
switch connections for changing the course
and direction of the auxiliary eurrent and

‘complete their own circuits by independent

oroundings, as at « . |

" The course of the power - current to the
third rail P for driving the cars is from the

feed - wire W by a branch  to a terminal

point %', thence to a terminal k* of a wire O,
thence to the third rail.
on closing a circuit between points " and /%,
which at the outset is done by a switeh

This course depends

0% controlled manually until automatically
served by the switch O’, actuated by solen-
oid-coil R. N

The holding of the switeh O’ closed auto-
matically is done by maintaining such arma-

ture in its higher and energized position, and

this is effected by means of an auxiliary or

shunt current having a changeable course,

and on the course of which current to a

__ | 55
power-currentand the other for governing the
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grounding depends the direction that the in-

sulated sections of the third rail will be suc-
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cessiviel y energized, 'é.nd hence the direction
the cars are to take to the right or left. Thus
1f the cars be moving to the right and occu-

pying rail-section P? this auxiliary or shunt
current requires to be grounded through a

- switch of the solenoid R3—that 18, of the ad-
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" branches { has charged the solenoid-coil S? of
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30
- current to flow into rail-section P2
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- and e f, one of the latter of which is between -
the aforesaid terminal ¢ of the auxiliary or

- solenoids S.

‘that this section is dormant and that the coil

- anaforesaid, the independent ¢urrent follow-
- ing Y hasinsured the grounding of the shunt-

8% in the right-hand position it opens two

joining third-rail section next to receive the
car. This auxiliary current is obtained by
diverting a portion of the electric force car-
ried by the wire O, and which diverted por-
tion is led through a branch wire to the solen-
oid-coil R. This auxiliarycurrent having en-
ergized said coil, then passes out and follows
a wire H to a terminal point e, part of one of
the switches controlled by the double-acting

. Before operation an in_.de‘pénden'b'eurrent
sent over the supplementary wire Y’ and

the double solenoids, thus throwing the ar-
matures thereof to the right-hand position, as
shown, | | ) |

- With the car on rail-section P? and going

to the right, and assuming for the moment

R?* is deénergized, with its armature in its
lower position, leaving the switch O’ open,
this rail-section would be enegized initiall
by closing the circuit between %' and %?, as
by a hand-switch O allowing the power-
At
the same time the shunt-current from O en-
ergizes solenoid-coil R? carrying switch O'.
At the moment of energizing rail-section P2,

current toward theright by directing the same

over the course laid out for this purpose—

that is to say, with the armature of solenoid

switches d f and b ¢ and closes two others ¢ g

shunt current and a terminal a of a wire \"AR

“Here the said current crossing by this switch

- to a follows wire V2 to the terminal point e of
- the other switch now held closed by the dou-
- ble solenoid of the adjoining section of the
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third rail next to receive the car—viz. , Section
Here the current is switehed through a
terminal f of a wire G, following which it
meets the -lower or grounding switch N’ of

‘the solenoid-coil R3 of the said adjoining sec-
tion.. This coil not yet being energized, the
armature 13 in its lowest position, elosing this

switch, and so permitting the auxiliary or
shunt current to ground, as atx3 This con-

dition obtains so long as the car continues-

moving over section P?going te the right.
When it moves off this section to section P3,
1t is necessary to immediately deénergize rail-
section P? which is thus accomplished: The
usual shoe carried by the car and resting on
the third rail passes over the break between
the two sections P*? and P2, bridges over the

- 1nsulation between them when: the power-

|
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current from the third rail passesinto section

‘P? and there backs down wire O and by wire

K enters solenoid-coil R?, causing the core
thereof to rise and open its switch N’, thus
cutting off the grounding of the auxiliary
current of coil R® of the preceding section.
The armature of R? then drops, opening
switch O’ of that solenoid, and by thus cut-
ting off the power-current through wire Q to
section P* that section becomes deénergized.
The rising of the armature R3 before named
closes its switeh O’, (see dotted lines,) allow-
ing the power-current to flow through this

switch to rail-section P2 This now being en- |
ergized the operations described in connec-

tion with section P? are repeated for section
P3, and so on. . I

I will now describe the operation of ground-
Ing the shunt-current toward the left for the
travel of the car in'that direction and from
section P° as a live rail, leaving solenoid RS2
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still energized and raised and R?deénergized

and down, all as last deseribed, (premising
that. the course of the power-current remains

the same as before traced to the third rail by

the wires Q@ and O and that of the shunt-cur-

rent from wire O the same as formerly traced

to its terminal point.c and that an independ-
ent current has been sent over wire Y? and
branches wu, energizing solenoids 8’ a suffi-
cient time to throw the armatures thereof to
the left-hand position, as shown in dotted
lines.) The car starting at the insulation
between P° and P?, the first necessity is to
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open communication of the feed-wire with

rail-section P?, for which purpose the switch
O’ there must be closed. This is done.auto-
matically by the act of the car-shoe in pass-
ing from rail-section P*.to P2, such action

sectionsand causing the current to back down
wire O from rail-section P?, energizing solen-
oid R*and lifting its armature to the position
there shown. The car now having entered
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bridging over the insulation between the two

11O

upon section P~ the double-acting solenoid-

armature having moved to the left,has opened
theswitchesctoaand ftoeand closed switches
connecting terminal ¢ with the terminal b of
a wire B’, leading the shunt-current toward

115

the left to the switch-point e. The switch

there now being open, the said currentfollows
wire V* to terminal a of the double solenoid
of rail-section P’, then following wire A’ to
terminal d, thence, crossing by a closed switch

I20

to f of this section, follows the wire G there-

of to switch N’ of solenoid R’. This being
deénergized, its armature is in its lowest po-
sition, the switeh N is closed, and the shuni-
current grounds at #’, being under the section

P’, which is the one next to receive the car

going to the left. - :
. From the foregoing desecription it will now
be understood that in energizing a fresh sec-

tion of rail the portion of the power-current

diverted and called the ¢‘auxiliary” or

‘*shunt” ¢ urrent is independently grounded
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through the single-solenoid switeh of that

section next to receive the car going in either
direction.

The wires Y' or Y? are electrified by clos-
ing a circult with either of the rail-sections
P or any of the wires Q, O, or W by switches,
contacts, or other suitable means. The
groundings X are returned to the starting-
point thrmwh the roa,d-bed rails or by direct
wiring.

In mder to provide against damage from
overcharging or short-circuiting at the sec-
tional conductor P, branch ), wire O, or
otherwise, I provide a local blow-out or fuse-
wire K*—one for each section of the railway—
arranged between the feed-wire W and the

rail-conductor P—in this instance placed on

branch Q. When thus mranﬂed the action
of such blow-out has the ef eet of intercept-
ing the flow of the working current to the
conducbm P and deenerﬂ'lxes that section,
thus preventing aecldents from overheabmg,
&e., while the other sections remain opera-
twely intact.

The manual switeh O*is normally held open |

by.a spring, so as to be adapted to be tempo-
rarily elosed at will, and is useful in case of
unseen emergency mtelruptmﬂ' the power-
current, as by the accidental dropping of the
armature of solenoid R or its refusal to work,
or otherwise, when connection may be arti-
ficially estabhshed between points k' and /3
to complete a circuit.

I ¢claim as my invention—

1. In a sectional third-rail electric railway,

the combination, for sending electric cars in
opposite directions over the same track, of
the third-rail conductor, the main feed-wire
carrying the working current, means for di-
verting an auxiliary or shunt therefrom hav-

1ing changeable groundings through mesne

contacts, multiple switches and wiring adapt-
ed to form separate pathways for grounding
the auxiliary current in opposite directions,

and supplementary wires carrying independ-

ent currents for actuating said switches.

2. In'a sectional third-rail electrie railway,
the combination of the following instrumen-
talities, to wit: an electric feed-wire, a sec-

tional third-rail conductor, a series of single-
acting solenold coils or magnets, a series of -

double-acting solenoid coils or magnets, and
suitable wires and switches connecting said
coils to each other, to the feed-wire, and to
the sections of said third rail, substantially

in the manner and for the purpose herein de-

scribed.
In testimony whereof I have signed my

name to this specification, in the presence of

two subseribing witnesses, this 4th day of De-
cember, 1900.

OI—IARLES R. CAMPB'ELL.

Witnesszes: |
KARLE H. SMITH,
E. O. B. K1ssAM.
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