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To all whom it may concern:

Be it known that I, HAROLD EDWARDS, &
subject of the King of Great DBritain, and a
resident of Boston, in the county of Suffolk

and State of Massachusetts, have invented an .

Improved Electric Ra,llwa,y of which the fol-

lowing is a specification, reference being had.
to the accompdnmnw drawings, for'i_mnﬂ* part

hereof, in which—

mee 1 is a diagram of part of an electric
rmlway, showing one form of my invention

which 18 adapted for use where trolleys pass

along the trolley-rail in one direction only.

Fig. 2 is a similar diagram, but includes also
othel features of my 1nventlon Fig. 3is a
diagram of part of an electrie rallwa,y show-
ing another form of my invention adapted for
1se where tlolleys pass along the trolley-rail
in both directions. Fig. 4is a view similar to
Fig. 3, but showing dlbO another feature of
my invention, whleh is hereinafter deseribed.
My IHVGHBIOH relates to that class of elec-

tric rallways in which the trolley-rail or con--
ductor is made up of sections which are in--
sulated from each other and which comprise
also means whereby a trolley or shoe passing .

along the trolley-rail from one section .to an-
otherautomatically ¢ounectsthe section upon
which it is entering with the source of elec-
trical power and automatically disconnects
asection whichithasleft orisleaving{rom the
source of electrical power, so that only that
section of the trolley-rail which the troiley or
shoe is on is alive.

The objectsof myinvention are 60 simplify
and improve the construection of electrie rail-
ways of tlie class above described, to provide

an electric railway of this class adapted to be.
operated automatically by trolleys passing in-

both directions along the trolley-rail, and to

provide an electric ra,llway of this class in

which it will be impossible for two cars with

‘whieh the trolleys travel to meet in collision.

My improved electric rallway -in 118 sim-
plest form comprises a main feeder and a. re-
tarn and a trolley-rail or conductor which
is made up of a iumber of sections insulated
from- each other. An electrical connection is

also provided between each section and the
main feeder which is controlled by a nor-
mally open switeh, and each normally open
switeh is operated by means of an electro-

l

magnet arranged in a cireuit which is con-
trolled by a normally closed switch. Means
are provided to cause a trolley upon entering
a section to automatically close the operating-
eircuit of the normally open switch of that
section, and thereby close that switch and con-
nect that section with the source of electrical

55

energy, and to autom&tleally open the nor- 6o

‘mally closed switch of a section to the rear,
.and thereby break or open the eircuit of the

magnet of the normally open switch of that
rearsection, and thus open said switch, which
dlseonnects said rear section from the source
of electrical energy. :

Other features of my mventwn are herein-
after pointed out.

In the accompanymﬂ* drawings, A leple-
sents a main feed-wire, which is connected
with one pole of the source of electrical en-
ergy, and B the return, which is connected
with the other pole of the sour ce of eleetneal
energy.

C' C? 03 C, &e., represent the sections which
make up the trolley-rail. Eachsection of the
trolley-rml is connected by a wire ¢ with one
electrode ¢’ of a switch D, the other electrode
¢® of which is connected by wire ¢ with the
main feed-wire A. Switches D are normally
open; but when closed current flows from
feed - wire A through these connections to
their respective tmllev—rall sections and from
the sections through the trolley to the motor
of the car and thence to ground through one
of the rails on which the car rides.

The bridge-piece of each switch D is car-

ried by an armature- lever d, which is oper-
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ated in one direction by means of an electro- .

magnet E and in the opposite direction by
wmvlty or by a spring. One end of the coil

of each magnet K is connected by a wire e

with 1ts respeetwe section of the trolley-rail,

and the other end of said coil is connected by
| wire ¢ with one electrode e? of a normally
the other electrode € of

closed switeh I,

Q0

which 18 eonnected by a wwe et with Lhe le-

turn or ground B.
The budﬂ'e -piece ot eaeh SWltch F 1s car-

ried by an armature-lever f, which is moved
in one direction by means of an electromag-
net, G and in the opposite direction by grav-
ity or by a spring. Coils g of magnet G are

each connected at one end with 1et111n B by
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a wire g’ and at the other end by wire ¢® with | are shown as connecting with a common re-

a short supplemental section of trolley-rail ¢5,
which is herein shown as forming part of the

next adjacent main section of the trolley-rail,
but electrically insulated from the adjacent
parts of that section. The short supplemen-
tal section of rail ¢° is preferably at a dis-
tance from the nearest end of the main sec-
tion of rail of which it forms part greater
than the length of the longest car or Ltam of
cars 0pemtmﬂ' upon the System 1t 1s cus-
tomary in some systems to provide each ecarv
with two shoes or trolleys, one at each end of
the ear, which are electrically connected to-
gether and with the motor of the car. When
cars so constr ucted are used, the short sup-
plemental section ¢° is made .s.horter in length
than the distance between the two shoes of a
car, SO t,ha,t both shoes will not be on the short

section ¢° at the same time, the reason for

which will hereinafter appear.

It will now be clear that a pair of electric-
ally-connected shoes or trolleys of a car in
traveling from right to lefs, Fig. 1, and leav-
ing section C' will, when one shoe reaches and
contacts with section C? and the other is still
on section C’, cause a current to low from the

shoe on section €' through the usual connec-

tion between the two shoes to the other shoe
on section C°. From the shoe on section (2
current will then flow through section C? to

wwe ¢, through the coil of maﬂ*net E, through |

e, sw1teh I, and wire ¢! to return B Thu%

'the magnet E 18 energized and closes switch

D. Seetion (? is then connected with wire

A through wires ¢ and ¢® and switch D,

which causes magnet E to continue to hold
switch D closed even after both trolleys or
shoes have left section C’ and passed on to
section C°, for then current is sopplied to
magnet K from section C?, which is then
alive. After both shoes or'tmlleys have

passed upon section C?the forward shoe ot‘ *

the pair passes on to SUpplementdl section ¢?

of section C? and current is thereby caused
to flow from the rear shoe, which is on main

section (f" tothe forwar dshoe onsupplemental
section ¢°, through wire q coil ¢ of magnet
G of beetlon C', and wire g toreturn B. This
catises maﬂ'net (= of section C' to open switch
F and bleak the eireuit through magnet E of
section C', which frees armature- level d and
allows the latter to move by gravity or other-
wise, 80 as to carry and hold the bridge-piece
away from aud out of contact with electrodes
¢'and ¢® In this manner it will now be clear
a trolley or a pair of connected trolleys upon
entering a section automatically closes the
nommlly open switch of the section ahead,

thereby connecting that section with the
source of electrical energy, and also automat-
ically opens the normally closed switeh of the
section to the rear, thereby breaking the cir-

cultof the magnet E of said rearsection, open- 1
ing switch D, and disconnecting said rear see-

tion from the source of electrical energy. -

In Fig. 1 of the drawings wires 6‘1 and g’

| train 18 at the station.

turn-conductor B, which may be a wireé or
the ground; butin Fig. 2 each wire e* is con-
nected with a return-conductor B, which may
be the ground, and all of the wires ¢’ are con-
nected with a-common return wire or condue-
tor B, in which is arranged a switch H, which
may be located in the train-despatcher’s of-
nce at the end of the road or division of the
road or at any desired and suitable point be-
tween the last wire ¢’ and ground or the pole
of the electrical source with which the wire
B’ is connected. When switch H is closed,
as shown in Fig. 2, the operation of the sys-
tem 18 the svme as above described in connec-
tion with Fig. 1; but sometimes it is desired
to prevent a trolley or pair of trolleys in pass-
Ing along the trolley-rail from one section to
the next ahead from opening switech F of the
sections, and thereby disconnecting the sec-
tions to the rear of the trolley from wire A.
For this purpose I have provided switch H.
When switch H is open, the contact of the
forward end of a trolley or of the forward shoe
of a pair of trolleys with each short section ¢*
will not act to open switches I, for the reason
that the circuits of which coils ¢ form part
are broken at II. Under these conditions—
that is, with switch F open—the passage of a
trolley or pair of trolleys over the system acts
to connect each section with wire A and to
leave each section so connected, so that fol-
lowing trolleys do not opela.te any of the
:amtehes all of the latter being left closed by
the first trolley; but when switch I1 is closed

the first trolley or pair of trolleys to pass

along the trolley-rail restores the system to
its normal condition, as already described.
It will also be celear thatif the trolley or pair
of trolleys of a car have entered upon section
C* and a second car is following the first too
¢losely as soon as the first slme of the first
car contacts with supplemental section ¢®

switch K of section C', on which the trolley

of the second caris traveling, will be opened,
thus opening switch D of section C' and cut-
ting off the power from section C’. To again

: thmw in the section thus rendered “dedd ?
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it will only be necessary to make a momen-

tary connection by means of a piece of wire
or other metal between the conductor and the
main feeder, which in s systems such as the
ordinary thnd rail system is usunally imme-

120

diately under or near the conducbor or the

switch-D may be turned by hand where sueh
method is not impracticable by reason of the
length of the sections and the eonbeqnent

poqsmle distance of the switches.

In Fig. 2, X is intended to represent the
lae&tion of a station or stopping place for cars
or trains traveling over the road, and a fea-
ture of my mveunon consists in prowdmﬂ*
means to prevent a car or train which is ap-
proaching a station—such, for example, as
station X—from passing an intervening sec-
tion of the trolley-rail Whlle another ecar.or
T'o secure this result,
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a short supplemental and insulated section | opened andsection C°tobe disconnected from

¢* is herein shown as inserted in the main
section C? of the trolley-rail, so situated with
relation to the station X that when a car or
train is stopped at the station one shoe of a
pair of trolleys on the car will rest on sec-
tion ¢ and the other on section C° Section

¢* is connected by a wire ¢° with wire g* of

section (', so that while a car is at station X
current flows from section C< through the
trolleys of the car to section ¢, through wire
g? and to and through the coils g of magnet
G, and through wire ¢’ to conductor B’ or to
ground. So long as supplemental section ¢*
is connected with ground through magnet G
of section C' and current flows through said

connection a following train entering section

C' willloseits supply of power and be stopped,

since that sectiomr cannot be connected with
feed-wire A so long as the energized magnet

G holds open switch F in the circuit of mag-
net L. _

By the arrangement shown in Figs. 1 and
2 only trolleys traveling in one direction—

that is, from right to left—will antomatically

disconnect the section to their rear from feed-

wire A as they travel along the trolley-rail;

but in Fig. 3 1 have shown an arrangement
whereby.a trolley entering a section from

either end from right to left or left to right
in said figure will antomatically disconnect a
section to itsrear from the wire A as it travels
along-the trolley-rail.

As shown in Fig. 3, each trolley-rail section

C' C? C3 &e., is in addition provided with a

short insulated supplemental section g° lo-
cated near the end of such section of trolley-

rail opposite to that in which the short sup-

plemental section ¢ is located, and while each
supplemental section g° is connected with the
coil of magnet G of the section of trolley-rail

‘which is at one end of that section of trolley-

rail in which supplemental section g° is lo-

‘cated each section ¢°®is connected by a wire
g’ with a second coil ¢® on the magnet G of
vhat section which is at the other end of the

section of trolley-rail in which supplemental
section ¢° and ¢°® are located. IFor example,
the short section ¢% of section C? is near one
end of section C’ and is connected by wire g°
with one end of coil ¢ of magnet G of section
C’, and the short section ¢® is near the other
end of section C? and is conneeted by wire g°

~ with a second coil ¢% wound upon magnet G

55
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of section C-. .

A trolley or pair of trolleys entering section

C? from the right will, as described in con-

nection with Fig. 1, disconnect section C' from
wire A, and a trolley or pair of trolleys enter-
ing section C* from the left besides acting to
close the switeh D of section C° will also by
contact with ¢° cause current to flow from C?
through the trolley to ¢% through wire g* to
and through coil ¢® of magnet G of section C?,

" to wire ¢', which connects with return b.

This energizes magnet G of section C°and

 wire A.

A trolley or pair of shoes passing over a
main section of the trolley-rail from right to

| left first contacts with short supplemental

section ¢®, which acts to disconnect the next
section to the rear of the trolley from wire A,
and when near the other end of the main sec-
tion of trolley-rail it contacts with short sup-

plemental section ¢° which acts to momen-

tarily break the operating-circuit of switech D
of the next section ahead. If there be an-

other trolley or pair of shoes on that section

ahead which are approaching from the oppo-

| site direction, that section will be disconnect-.

ed from wire A and the car of the trolley on
thatsection cutoff from its powerand stopped.
The same description of operation applies to
a trolley passing over a main section of the

trolley-rail from left to right, except thatsuch

trolley first contacts with short section g°and
next with short section ¢°, as will be clear

without farther deseription. |
While a certain degree of protection 1s af-

forded by the construction and arrangement

as described above, yet it is possible with the

‘arrangement shown in Fig. 3 for the trolleys

of two trains or cars approaching a given

section, as C?, to pass the short section g°
of section C' and ¢° of section C° at the same

time, so that neither car or-train will be
stopped, and both will be free to pass upon
section C?, where they would be liable to meet
in collision. Also it will be seen that it is

possible with the arrangement shown in Figs,

1 and 2 for a train which for any reason
was stopped in the middle of section C*,

for example, to be overtaken by a following

train with a rear-end collision as the result.

To prevent such events and to afford perfect

protection against collision, each armature-
lever F may be provided with two arms, as

1 shown in Fig. 4, one of which is controlled

by electromagnet G and’ the other of which
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is econtrolled by an electromagnet J, on which |

are two coils j and j'. IKach of the main sec-
tions of the trolley-rail C’' C* C° is connected

| by a wire 52 with one end of the coil 7 of the

magnet J of a distantsection. Forexample,
section C? is connected by wire 7° with the
coil j of the section to the right of section C/,
(not shown,) section C° is connected by wire
7% with the coil j of section C’, and section C*
is connected by wire 7° with the coil 7 of sec-
tion . When a trolleyis in section C*, that
section.is alive and current flows therefrom
through wire 52 to and through the coil 7 of
magnet J of section C*and through wire j° to
return B. It will therefore be clear that so
long as section C*is alive magnet J of section
C? is energized and switeh F of section C?

| held open, so that a following car or train of

cars cannot close switech D of section C*? to

115
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connect that section with wire A. Where .

opens switch F, which causes switch D to be | each section with the coil 5 of the second sec-

| trolleys travel over the trolley-rail in one di-
rection only, of course these wires 5° connect
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tion 1o the rear;. but in eases where the trol-

- leys pass in both directions over the trolley-

10

rail, as in Fig. 3, each section is connected

also by a wire 7* with the coil j' of the second
section in the opposite direction. For exam-
ple, section C’ is connected by wire 4* with

one end of coil 7° of section C® and the other

end of coil 7’ is connected with wire 4°.

My improved electric railway is not only

useful in railway systems where the trolleys
travel over the trolley-rail in one direction

-only, but also in systems where the trolleys

travel in both directions over the trolley-rail.
What I claim is— | |

1. In anelectric railway, in combination, a

main feed-wire; a return-conductor; a trolley-

- raill having a number of insulated sections; a

20

normally broken connection between each see-

tion and the main feed-wire; a normally open:

switceh for controlling each of said connec-
tions; a circuit for operating each of the
normally open switches; a normally eclosed
switch in each of said operating-ecircuits; and
means to-cause a trolley upon entering a sec-
tion to automatically close the operating-cir-
cuit of the open switch of said section and
thereby close said switch, and means to au-
tomatically open the normally closed switch

~of & section to the rear and thereby open the
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normally open switeh of said rear section.
2. In asingle-track electric railway, in com-

bination, a main feed-wire:; a return-condue- |

tor; a trolley-rail having a number of insul-
ated sections; a normally broken connection
between each section and thé main feed-wire;
a normally open switch for controlling each of

said connections; a circuit for operating each

of the normally open switches; a normally
closed switch in each of said operating-cir-
cuits; and means to cause a trolley upon en-

‘tering a section from either of its ends to auto- -

matically close the operating-circunit of the
open switch of said section, and thereby close
sald switch; and means to cause said trolley to
also automatically open the normally closed
switch of a section to the rear and thereby
open the normally open switeh of said rear
section. .

8. In an electric railway, in combination, a
main feed-wire; areturn-conductor; atrolley-
rail having a number of insulated sections; a
normally broken connection between each

section and the main feed-wire; a normally |

open switch for controlling each of said con-
nections; a cireuit for operating each of the
normally open switches; a normally closed

switch in each of said operating-circuits; |

723,592

! means to cause a trolley upon entering s

section to automatically close the operating-
circuit of the open switeh of that section and
thereby closesaid switch; and means to cause
sald trolley to also automatically open the
normally closed switeh of a section to the rear
and therebyopen the normally open switch of
sald rear section; and automatic means to pre-
vent a second approaching trolley from eclos-
ing the normally open switch of an interven-
ing section between the two trolleys while the
section which the first trolley is on is con-
nected with the main feed-wire.

4. In an electric railway, in combination, a
main feed-wire; areturn-conductor;atrolley-
rallhavinganumberofinsulated sectionseach
provided with an insulated supplemental sec-
tion; a normally broken connection between
each main section and the'main feed-wire; a
normally open switech for controlling each of
sald connections; an electromagnet tor oper-
ating each of said switches; a connection be-
tween each section and its respective magnet
and between each magnet and the return; a
normally closed switch in each of said connec-
tions; an electromagnet for vperating each of
said normally closed switches: and a connec-
tion between the supplemental section of each
main section and the operating-magnet of the
normally closed switeh of another main sec-
tion, and between each of said last-mentioned
magnets and said return. | ~

5. In an electric railway, in combination, a
main feed-wire; a return-conductor; atrolley-
rail having a number of insulated sections,

‘each provided with an insulated supplemental

section; a normally broken connection be-

tween each main section and the main feed-

wire; a normally open switch for controlling
each of said connections; an electromagnet
for operating each of said switches; a connec-

| tlon between each section and its respective

magunet and between each magnet and the re-
turn; a normally closed switeh in each of the
latter connections; an electromagnet for op-
erating each of said normally closed switches;
a return-wire; connections between the sup-
plemental section of each main section and
the operating-magnet of the normally closed
switch of another main section, and between
each of said magnets and the return-wire; and
a switeh in said return-wire.

HAROLD EDWARDS.

. VWitnesses:

R. B. HUTCHESON,
RUBY M. BANFIELD.
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