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To all whom it may concerw:

Beitknown thatI,Taomas D. LovELL,a citl-
zen of the United States residing at Beverly,
in the county of Essex and State of Massachn-

setts, have invented certain new and useful Im-’

provements in Electric Railways, of which the
following is a full,clear, and exact description.

This invention relates to means for control-
ling the running of electric cars on single-track
roads the obJect being to provide a plan of
operatlon which does not depend upon signals
to prevent cars from entering dangerous
blocks, but automatically cuts o £ the power
from any car that approaches a block upon
which another car or cars is running in the op-
posite direction.

The invention is designed more particularly
to prevent head-on colhslons the protection

of cars following each other not being so nec-

essary and the demands of traffic often requir-
ing one or more cars to follow another into a
block.

In carrying out my mventlon I provide the
trolley wire or rail with insulated joints which
divide 1t into sections, sald sections being con-
nected by branch wires with the feeder, and
the branch wires including electromagnetic
circuit-controllers which cut off from or admit
power to other insulated sections in such man-
ner that the first car to enter a block will at
once deprive a section of the trolley at the op-
posite end of the block of current, so that a
car approaching from the opp031te direction
would automatically come to a stop as soon as
it encountered the dead section and will there
remain until the block ahead of it is entirely
free of cars.

The particular manner of carrying out my

invention will be descrlbed in detail with refer--

ence to the accompanying drawing, in which

the ficure i1s a conventional plan and diagram |

of the apparatus and circuits constituting my
invention.

The drawing shows one complete block of a
single-track raﬂww

A indicates the tr ack, which at each end of
the blocks 1s provided with the usual turnouts
o and ¢, the track, as usual, constituting the
return—circuit for the power-current.

band b

Bisa trolley -wire, which may be the usual
suspended overhead conductor or a third-rail
or subsurface conductor of any character from
which the cars derive their power. This trol-
ley-wire is provided adjacent to the track-turn-
outs with corresponding conductor - turnouts
C is a feeder extending from the
power-station and supplying the trolley-wire
B with power at various points. The trolley-
wire is divided into sections by means of in-
sulating-joints ¢. Each of the turnouts 4 and

b’ contain one of these sections, while along

the block the wire is continuous and constitutes
a long insulated section.

Along the roadside at any point where they
will be properly protected are arranged for ¢

each block two sets of electromagnetic appa-
ratus, each set consisting of similar parts,
Wthh in one instance comprises, essentially,
a cut-out electromagnet d, a locking-magnet
e, and a smaller releasm g-magnet f, all located

‘upon a base ¢, and a pair of termmals A, suit-

ably supported and arranged to coopera,te with
the armature of the cut-out magnet & and a
latch-lever 7 under the control of magnets ¢
and 7 and arranged to lock and release the ar-
mfmture of the cut-out magnet. The latch-
lever 2 is normally held in a neutral position

with respect to magnets ¢ and f° by a light

spring 7, and it carries at its upper end a
spring-actuated dog £, which is adapted to en-
gage the end of armature-lever @ of the cut-
out magnet. This armature-lever carries a
metallic Wedwe-shaped block ¢?, which is thrust
between the terminals 4 by a spring &’ when
the armature-lever is released and the magnet
d is deénergized. The other set of apparatus,
while being a duplicate of the first, 1s indi-

cated by different reference chara,cters, as will

hereinafter appear.

The circuits will be described in connectmn
with the operation of the system, which is as
follows: Let it be assumed that the car S has

‘the right of wayand is traveling from east to

west. While it is traversing the turnout ¢
its contact device or trolley engages the insu-
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lated section 1 of the trolley-wire, and its pro-
pelling-current is therefore taken from the
following circuit: trolley-wire section 1, wire -
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2, terminals £z, wire 3, cut-out magnet d, wire
4, wire 5, locking-magnet ¢, and wire 6 to the
feeder C The cut—out magnet being ener-

gized, its armature is attracted and the circuit |

across the terminals /4 opened. The armature
in making this movement slips under the pawl
s and becomes locked,the lock being made posi-
tive by the Vlt&llZlDG' of magnet ¢, which holds
the pawl to the right to securely engage the
end of the armature-lever. If now a car T

~approaching from the opposite direction—

that is, from west to east—should endeavor to
pass 1nto the block, when its trolley reaches

" the 1insulated Sectlon 7 of the trolley-wire it
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would find no current and the car would come

to a stop. This occurs because the branch

wire supplying current to section 7 of the trol-
ley-wire is opened, as will be seen by follow-
ing the wire 8 to the terminals 2. Thus car

T must remain upon the turnout ¢ until it
~can recelve power from the section 7. Car S
‘continues on through the block, and when its

trolley passes off section 1 no more current
flows through the cut-out magnet ¢, which
therefore becomes deénergized; but as thecar
immediately passes onto the main trolley-wire
a current will continue to flow through the
locking-magnet ¢, the course of which can be

- traced through the wire 6, the locking-magnet
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¢, wire 5, wire 9, and wire 10 to the trolley—
wire. Thus the a,rmature, of the cut-out mag-

‘net ¢ is retained in its former position and

the terminals 4 remain open. The insulated
Joints ¢ are constructed to be bridged by the
trolley- wheel, so that no cessation ‘of current
will occur in ma,crnet ¢ when the.car runs from
section 1 to the main wire B. Car S, con-
tinuing on, reaches the end of the block, en-
ters the turnout @, and 1ts trolley engages the
insulated section 11, whereupon the propel—

ling-current ﬂows throucrh the wire 12, mag- |

net 7, and wire 13 to the feeder and the cir-
cult through magnet ¢ 1s opened. Magnet f

| then bem@ enera'lzed swings the lockmcr-lever
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7 to the release position, and spring ° throws
armature-lever ¢’ upward and bridges the ter-
minals 4. This then completes the circuit for
car 'L, as can now be traced, as follows: section
7, wire 8, terminals /4, wire 14, cut-out magnet

15 wires 16 and 17, lockmo'—macrnet 18, a,nd-
wire 19 to the feeder

Maﬂ'net 15 bemcr en-
ergized opens the circuit at £ of any car ap-
proachlng the block from the east, and there-
fore car T’ 1s protected through the block.
Returning now to the first car S, let it be
assumed that before it has traversed the block

- and entered the 1nsulated section 11 another
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car traveling in the same direction enters the
block. Such a car would close the same cir-
cults as were closed by the car S on 1ts pas-
sage and magnet ¢ would be maintained in its
energized condltlon, elther by the way of

- wire 2 or by the way of wire 10, and as mag-

net ¢ is stronger than magnet 7 the energizing

of ‘the latter-magnet by car S when it makes- .
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contact with section 11 of the trolley-wire
will not be sufficient to withdraw lever z from
its. engagement with the armature-lever d'.

Consequently the circuit supplying power to
car T will remain open at the terminals A.

Likewise so long as other cars follow the first
one into the block before the latter has passed

out of 1t no car can enter the block from the

opposite dlreotlon This protection exists for
cars moving in either direction, as can now be
easily traced by the circuits described.

1 have shown at 7 » transformers with their
primaries connected with the feeder and their
secondaries with the branch wires to supply

sufficient current to a car which may be
stalled on a turnout to keep its lamps burn- -

ing and its heaters in operation when neces-
sary, such current, however, being insuffi-
cient to propel the car.
Having described my invention, 1 claim—
1. Inanelectric railway, the combination of
a sectional conductor supplying currentto the

cars or trains, normally closed branch condue-

tors supplying current to the sections of the
sectional conductor, two electromagnets in

sald branch conductors, one adapted when en-

ergized to open the circuit of a different
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branch, and-the other adapted to lock said cir-

cuit open.

2. Inanelectric railway, the combination of

-a sectional conductor supplying currentto the

cars or trains, normally closed branch conduc-
tors supplying current to the sections of the
sectional conductor, two electromagnets in
said branch conductors, one adapted when en-
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ergized to open the circuit of a different

branch, and the other adapted to lock said cir-
cuit open, and other branch conductors includ-
ing an electromagnet adapted to release said
locked circuit, substantially as deseribed.

3. Inanelectricrailway, the combination of
a track-block, a trolley-wire extending along
the same and having an insulated section at
each end of the block, branch conductors sup-
plying current to the insulated section respec-
tively, a circuit-controller in one branch con-
trolling the circuit of the other, and another
branch conductor supplying the trolley-wire
between the two insulated sections and includ-
ing a locking-magnet adapted to lock said eir-

“cuit-controller, substantially as described.

4. In anelectricrailway, the combination of
a single track divided into blocks and having

turnouts at each end, a trolley-wire extend-
ing along the track and having corresponding
turnouts,said trolley-wire having an insulated

section on each turnout, branch conductors
supplylng current respectively to each insu-
lated section, the branch conductor leading to

a section at one end of the block including a

circult- breaking electromagnet adapted to
open the circuit of a branch leading to a sec-
tion at the other end of the block and two

other branch conductors leading respectively

to the other insulated sections at the opposite
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ends of the block and including a circuit-elos-
ing electromagnet adapted to close the circuit
previously opened by a circuit-breaker, sub-
stantially as described.

5. Inanelectricrailway, atrackand trolley-
wire divided into blocks, a circuit-breaking

electromagnet energized by a car going in one |
direction and adapted to open the circuit of a

car going 1n the opposite direction, in combi-
nation with two electromagnets, one adapted
to lock the sald circuit open and the other
adapted to release said lock, the locking-mag-

net being stronger than the releasing-magnet
and means whereby a second car following the

first into a block before the first leaves it, will
energize the locking-magnet while the releas-

ing-magnet is energized by the first car, for

the purpose set forth.
In witness whereof I subscribe my signature
In presence of two witnesses. o
THOMAS D. LOVELL.
‘Witnesses: -
A. W. HoDGKINS,

GrEorGE LK. RYDER.
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