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1o all whom it may concern:
Be it known that I, EDWARD M. BENTLEY a

citizen of the Umted States, leeldmﬂ' at New-

- York, in the State of New Yerk haveinvented

certain new and useful Improvements 1n Klec-

~tric Railways,of which the fellowmﬂ'ls espem-
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fication.

My invention relates particularly 130 elec-
triec railways in which the line conductor ex-
tending along the railway takes the form of a
third mﬂ on the surface of the track, although

the same arrangement may be a,pphed toany

electric railway having a line conductor.

My invention eonsmts in dividing the line
conductor with which the electric carisin im-
medla,te contact, and which may be called the

““working eonducbm 7 into sections adapted
to be connected rempora,rlly with a well-insu-
lated feeding-conductor and in placing the

control of the connection between ea,eh sec- |

tion of working conductor and the feeder in
the hands of .—Lemnelman or operator, sothat
he may even fmm a distant point connect or
disconnect at pleasure any one of the number
ot sections comprising the division of the road
under his control to or from the feeder.

such an arrangement the sections of working

conductor will ordlrmrlly be out of cireuit a,nd
connected only as a train approaches in order
to atlow Tt to pass, being mlmedlately there-
atter disconnected and soremaining until the

“proper moment for the swua,lmdn to agalun

throw itinto eircuit for the passage of another
train.  The signalman thus governs abso-
lutely the movement of all Lhe trains on the

division under his control and, if necessary,

may Stop a train at any poing by disconnect-
ing the section of working conduector upon
whlch the train is ranning at the time.

naling devices and other useful details of con-
struction may be conveniently introduced. I

15 disconnected a red or d..»mgel signal will
be displayed tu an approaching train, so that
it will come to a stop before entel'lnu' the

cut-out section, and thus avoid being %Ea,lled

This danger swnel is changed to a Whlbe or
safety blﬂll.;?ul 48 SO0Nn as. the section is con-

nected in circuit, thus IlObllym”‘ the train that
1t may pleeeed Whlle as soon as the train en- |

“danger” to prevent a follomng train enter-
ing the same section. Moreover, I provide

fers the section the ewnel 1s again thrownto

55 .

thdt the swnalman will at once be notitied

-whenever a train enters an active or live sec-
if desired, also the time when it

ap proaehee theend of the section and requires -
60

tion and,

tio have the section aheed of 1t connected.

By this means a block- signal system is pro-

vided and the ewn&lmen can observe at all
times the progress of the train under his con-
trol. T lastly

matically brought into circuit by the passing
of the train, while this part of the working

eenduetor s at the same time under the con-

trol of the signalman, like dll other parts of
the same conduetor |

Referring to the accompanying dmwm,__,.s |
Figure 1 is a diagram lllu.&;tl‘a,tlﬂﬂ‘ my inven-.
Fig. 2 illustrates the featme last de-
| Fig. 3
‘is a detailed illustration of the line apparatus

~and station apparatus.
By |

fion.
Sulhed in the fm*efromﬂ' etdtement

Fig. 4 represents an

provide that over certain parts i
of the track the working conductor may be
‘divided into short sections, which are auto-

70

75

arrangement for indicating the presence of a

-train at the end of a eectwn as well as at the
beginning, and Fig. 5 represents a device for-

automatically cennectmn' the subsections of =

a subdivided section of working conductor
“with its intermediate supply-—cenduetor

In the figures, A represents the main feed-
ing-conductor extending along the railway-

generator T, -

B’ B? B3, &e., represent sueeeedmw eectlens*

at,mek and prowded Wu;h eument frem the ;

of workmﬂ‘ conductor with which in any well-

known manner s moving car or tra,m 1S ma,m-

‘tained in electrical emmeetlon
In connection with an electric mllw&y em- |

bodying the foregoing principle certain sig-

C represents a station for the ewndlman or

operator, and as many sections of working
~conductor as desired may be pldeed under :
the control of one operator.
have thus provided that so long as a section |

D, Fig.

3, represents the eontrollmﬂ‘ .:md -

90

95

1@'1’1&11{1«3F apparatus provided at the begm-
ning and also, if desired, at or near the end

of edch sectlon of Workmﬂ' conductm Each

apparatus D is provided with a'separate wire
‘running to the signalinan’s station, where it

0o ..

Lennmates in a switch which can be con-

nected to ground at will, it being understood

bhat. the opposite or remote end of the wire =
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is connected to the feeder A, so as to receive
a branch or shunt current therefrom when-
ever its station - terminal is connected to
ground.

In the apparatus
solenoid or magnet of fine wire permanently
in circuit in the wire E-.

G is a lever pivoted at g and operated by
the magnet F2 It is shown in the drawings
as in its upper position, with the magnet F
energized. |

K K are adjustable counterbalance-weights
on opposite ends of the lever G. |

H is a coarse-wire magnet arranged to at-
tract an armature-lever J, pivoted on the
outer end of lever G. Lever J is normally
pressed outward by spring %, but is prevented
from moving too far by a stop 5. Atitslower
end is a lateh J?, engaging one end of the
elbow-lever L, which is pivoted to lever G on
an axis concentrie with the pivot of the latter.
The lever L carries at the extremity of one
arm a signal-disk M, while the extremity of
the other arm engages, as aforesaid, with the
lateh J2 of lever J.  An adjustable weight n
is provided on the lower arm of lever L. The
signal-disk M in any well-known manner 1s

made to give a white or safety signal in the

position shown by full lines and to give a red
or danger signal when in the position shown
by dotted lines.

N is a circuit-closing lever connected to

section B? by a wire passing through magnet
H and operated by the cam-surface on the ex-

tremity of lever &, and when so operated 1ts |
This energizes the magneti or solenoid I,
“which brings the parts intothe position shown
in thedrawings—that is, the lever G isdrawn

lower extremity comes into contact with
spring - bloek P, which forms the opposite
terminal of thenormally-open c¢ircuit between
feeder A and section B-.
position in the drawings, and it is there held
by a spring-lateh O, which when the lever G
drops is struck by pin p on said lever G and

“depressed so as to release lever N, which flies
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back and breaks its connection with block P.

The circuit between lever N and section B? |
ing upward strikes the outer end of lever S
and forces it into econtact with spring s, there-
byshort-circuiting resistance R. At the cen-
tral station C the galvanometer - needle is
‘thrown to position ‘“Currenton.” The parts
“are then as shown in Fig. 3 and in condition

includes, as stated above, the coarse-wire
magnet H. |

R is a resistance which may be shunted by
the lever S comingintocontact withthe spring

s whenever the said lever is forced upward

by the tip of lever J. It is represented in

the drawings as in its upper position, and |
‘as soon as the train enters the section magnet

this condition is maintained until the mag-

nett H becomes energized and, drawing to- |
ward it the armature-lever J, which thus |
lever L. and allows disk M to turn.to ““dan-

passes out from under the extremity of lever

S, allows the latter to drop under the influ- |

ence of its operating-spring and break 1ts con-
nection with the spring s. This, without

breaking the circuit of line K? serves to

transmit a signal upon the arrival of a train
at section 132 over line E? to the distant sig-
nalman’s station, indicating to him the pres-
ence of a train at this point, as will be here-
inafter described.
the armature of magnet Hand themeans con-
trolled thereby for sochanging the current.on

D, F, Fig. 3, is a shunt |

It is shown in this |
block P, in which position itis locked by lateh
-0, sothat thesection B*isbrought into connec-
tion with feeder A by means of wire E?, block
P, lever N, and magnet H.
the signal-disk M is turned to its safety posi-

These devices—to wit,

I line E? as to give an indication at the sta-

tion—may be designated as a ‘‘signal-trans-
mitting device,” its function being to trans-
mit a signal over wire E? for the purpose ot
advising the operator of the presence of a
train on a section. In a similar manner, as

will appear hereinafter, the signalman is noti-
fied of the arrival of the train at or near the

opposite end of the section.

At station Ctheline E2 first passes through &
galvanometer Z,thence through an adjusting-
resistance V, and thence through switech W to
ground. The needle in galvanometer Z will
assume the position indicated as ‘‘Current
off” whenever the circuit of line E* is inter-
rupted by the opening of switch W. When
the current passing on line E* is at 1ts maxi-
mum, the galvanometer-needle will assume
the position ¢“ Currenton.” When, however,
a smaller amount of current is passing, the
needle will be at an intermediate position in-
dicated by the word *“Train.” The galva-
nometer thus acts as a signal-receiving de-
vice responsive to the transmitted signalsin-
dicating the position of the train. |

The operation of the above-described ap-

paratus is as follows: Assuming that a train
is approaching the end of seetion B’ and is
“about to enter upon section I3 the signalinan
or operator at station ‘C simply closes the con-

trolling-switch W, completing a braneh or
shunt cireuit from feeder A at the extremity

of section B2through line E?, resistance IR, and

macnet F to station C, whereit passes through
ocalvanometer V and switch W to ground.

up and throws the lever N into contaet with

At the same time

tion and the tip of armature-lever J in mov-

for the admission of a train to section 3*; but

H is energized and attracts its armature-le-
verJ. This hastwo results: First, it releases

ger,”«and, second, it opens the shunt around
resistance R, so that the galvanometer-nee-
dle at the central station will fall back to a

‘middle position, indicating that a train is on

section B?%. . As soon as the train passes off

"section B? the operator opens controlling-

switech W and the parts of the apparatus
come back to their normal condition, the le-

ver & dropping down and the lateh J? reén-

gaging with lower arm of lever L, ready for

‘the next operation. 1 have shown a similar
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apparatus D placed at the end of section BS,
although the details thereof are not shown,
it bemu understood that it is just like the one
before desenbed and in like manner a simi-
lar apparatus will be provided for each suc-
ceeding section and a separate wire there-
from wﬂl raon to the station from which the
sections are controlled. For instance, a sta-
tion may be placed every four miles and may
control four sections each a mile in length.
If desired; two devices D may be meluded
in one line E and be placed at opposite ends

of a section, S0 as to connect the section with

the feeder at. two points and at the same time
indicate at the station the arrival of a train
at or near the end of a section. In thatevent
the devices will be alike, except that the sig-

nal-disk and lever will be unnecessary at the

second device, and the magnet Hin one case
when enermzed will for transmitting a signal
over line E to the operator open a ehunt
around resistance R in the manner above de-
scribed and in the other case it will close
such a shunt. The purpose of this last dif-
ference is to have one resistance R—namely,
that at the end of the seetlon—-—meluded in
line E* when the apparatus is first set to con-
nect the section with the feeder, while the
arrival of a train on the section w1ll energize

magnet H at the first device only, and thereby
t-hrow 1ts resistance R also into the circuit of

line K, while upon its arrival at or near the

end ef the section it will energize magnet H
of the second device E, which Wlll operate to
close a shunt around 1ts resistance R, and

thereby remove the latter from circuit. In-

this way the operator will receive exactly the
same indications as are provided for in the
above-described arrangement, wherein but
one apparatus D was employed for eeeh sec-
tion.

In Fig. 4 I have illustrated dla,frmmmatlc-

ally an arrangement wherein an apparatus

hke-fapparetue D is placed at each end of a

section, so that the operator by connecting to
trmund the controlling-wire for that seetlon.

wﬂl close two branch c¢irenits or connecting-

- lines between the said section and the feeder

60

one at the hemnumﬂ' of the section and the.

other near the e11d At the same time the ar-
rangement is siich that the arrival of the train

at the beginning of the section is indicated at

the station and hkewzse the arrival of the train
atthe endof the section is similarly indicated.
Referring tothedrawings, B*is the conduector-

section, whleh 18 thus provided with two con-.

tmllmﬂ' devices, one at each end, and E?is the
contro! llnu' wire for the section.: One end of
this eeutr'olhuu - wire 1s connected to the
feeder A at 4 near the left-hand end of sec-
tion 3% and when there is no current on the

wire & circeuit may be traced from the feeder

A to a branching point 5, where one part

passes through a magnet H and teminates at

) eeut,det-pemt 0, whleh is normally open,

but which when the armature G of magnet
K is ettmoted beeemes eonneeted threue‘h" |

| the insulated m‘etalhe "block W' on the qald-

armature to a similar contact-point 8 leading

dlreetly to seetion B? This portion of the
cireuit now being traced constitutes a nor-

mally-open branch -circuit at the beginning

of section B? between the feeder A end the

“said section, and the contact-block W' on

armature (G constitutes a circuit-closer for
completing the connection between feeder A
and section B* through the described branch.
The other portion passes by the wire E? at

the left of magnet H downward to a second

branehing point 7, from which oné portion

magnet H to a ecommon junction-point "9,
whence the line passes to magnet F-and thence

along parallel with section B® to the second
eontrolling apparatus D’ at the farther end
| Upon reaching D’ there is
another branching poiut 10, from which there

of the section.

are two routes—one through resistance R/
and the other by the armaty re Z2 of magnet

70
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80
passes through the resistance R and the other
portion through the insulated armature Z' of

tion the line proceeds to magnet F' and

thence, leaving the apparatus D , 1t proceeds
to the station, where in the manner already
described, it pesses throun*h a galvanometer
Z, an adJUSLIHU-IE‘SlSE&UCBV a switch W,
end thence, if the said switch W is elosed

to the 'J‘l{JlII]d

section B* corresponding to the described
branch circuit at apparatus D, and in like

manner this second branch is provided with o .

At eppemtus D’ there is a

second breueh cireult between feeder A and
I0O

95

a circuit-closer eonsisting of an insulated me-

tallic block W? on drma,ture G,

gized and armature G’ is drawn up.

which con-
nects the two open terminals 12 and 13 of the

‘said branch whenever the magnet F’ is ener-
The

._,95‘

magnet H' at this apparatus D’ is not in-

eluded in the described branch connection

between feeder A and section B?, but it is in-
cluded in a loop 14 from B2, which bridges a

break 15 in B® near the end of the eeetlon
If the wire E° be connected to ground at
the station by the operator, a

scribed to the station and thence to ground.
The effect of this will only be to energize

magnets F and F’, one of which is at appa-
| This
will cause the two armatures G and G’ to be

ratus D and the other at apparatus D'.

drawn up and close both of the deseribed

branch circuits between feeder A and section
B?, which are, as above stafed, located one’
at apparatus D at the beginning and the

other at apparatus D’ at the end ef the said
section B The parts will remair in this
condition uuntil the arrival of a train at sec-
tion B?. The train upon arriving at B? will
in the usual manuer receive a current from
B?, which will be derived from the feeder

A by means of the two branches above de- -
seribed; but while the magnet H in the first
branch et apparatus D will be energized the
magnet I’ of second apparatus D’ will not-be.

a current will
pass from feeder A over the route just de-

(10

I20

130

9o
H’ to a junction-point 11, from which june-
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energized, because it is not included in the |

said branch cireuit at D', nor will 1t be ener-
gized until the train arrives near the end of
the section and passes over the brealt 15, that
is bridged by the loop 14, containing the said
magnet H’', when the current passing from
B2 to the train must first pass over the loop-
circuit and through magnet H'. The effect
of the energizing of magnet I by the arrival
of the train at the beginning of section B~ is
as follows: Previous to said arrival it will be
observed that the resistance R at apparatus
D is shunted by the by-path through the
armature of the said magnet H; but at the
second apparatus D' the corresponding resist-
ance R’ will not be shunted, so that but one
of the two resistances R R’ will be in cireuit,
and this one resistance 1s of such an amount
as to check the current in controlling-wire E?
to such an extent that the needle of galva-
nometer Z, included in said wire E* at the
station, will stand at the position ‘‘current
on.” The energizing of magnet II, however,
changes the described situation. It draws
up its armature 7', and thereby breaks the
shunt around resistance R, so that both of
the resistances R and R’ will then be in cir-
cuit. This causes the needle Z to fall back
to the point marked *‘train,” and the opera-

tor will then know that a train has arrived at

section B*  The parts will then remain in
this condition until the train reaches the end
of section B? when it will pass over the break
bridged by the loop-cirenit 14, including mag-
net H', so that this magnet will also be ener-
oized. 'The result of this will be that the
armature of H' will be attracted, and thereby
shunt the second resistance R’, so as to leave
only resistance R in the circuit of wire E~.
This will cause the galvanometer-needle at
the station to return again to the position
‘“ current on,” because the two resistances R
and R’ are supposed to be the sameinamount,
and the presence of either one alone in the
cireunit will give the same indication at the
station, whether it be R or R'. Thus it will
be apparent, as a general statement, that
while a train is passing over section B* be-
tween the first apparatus DD and the second
apparatus D’ both of the two resistances R
and R’ will be included in the circuit of K7,
while only one of the said resistances, either
R or R’, will be in circuit so long as the train
is still on section B’ or after it has passed the
second apparatus D'. By means of this con-
struction I am enabled to notify the operator
of the arrival and also of the departure of a
train at and from the said section B, while
at the same time the said section is connected
to the feeder during the presence of a train
thereon by two branches and the line-resist-
ance thereby reduced, since the train can re-
ceive eurrent from both ends of the said see-
tion B? while it is passing over it.

In Fig. 2T haveshown one working-conduc-
tor section B*divided into subsections, which

diate supply-conductor .

tor-rail B? and supporting the same.

matically connected with the intermediate
supply-conductor B as the train approaches
and disconnected as the train recedes. In
this case the conductor B, which forms an
intermediary between section B? and feeder
A, is treated exactly like section B* in Fig. 1
and just like the preceding section B’ and
succeeding section B?, so that all of the sub-
sections of B? may be simultaneously thrown

~out of circuit by the central-station operator.

The applicability of the above-described

“arrangement to a third-rail system of electric

railways will be apparent. The third rail
may be normally left out of circuit and only
connected when a train is present, while ab
certain points, where it is undesirable to con-
nect in circuit any long sections of conduc-
tor—as, forinstance, at stations and in train-
yards—the train itself will automatically con-
nect the subsections of B* with the interme-
diate conductor B, while at the same time the
signalman 1is able to exercise the same con-
trol over the train and over that part of the
road upon which the train is running.

I have illustrated in Fig. 5 certain devieces

for automatically connecting the subsections

of working conductor B* with the interme-
These are based
upon the principle of supporting the short
sections of the conductor-rail upon springs,
which may be depressed by the weight of the
locomotive applied thereto by a contact-wheel

 running upon the conductor and carrying a

certain amount of the weight of the vehicle
just like the car-wheel. Referring to the
ficure, T% is the ordinary railway-tie (shown
in cross-section,) and on its upper surface
rests a perforated plate C?, upon which bear

“thecurved springs R* R*, upon which in turn

bears a second plate C? bolted to the conduc-
Be-
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tween the plates C?and C? is placed an ordi-

nary rubber car-spring K?, and within the
hollow center thereof is a contact-spring D%,
attached to the upper end of a bolt O% which

extends down through the tie T* and is con-

nected at its lower end to the insulated and
protected conductor B. The upper end of
spring D3 is normally out of contact with the

under surface of the plate C°; but when the

heavy pressure of the locomotive comes on
the conductor-rail B? it is slightly depressed,

g0 that the plate C? comes into contact with

the spring D? and the current is transmitted
from the conductor B to the rail B* A spring-
support of this kind will be provided at each
end of the conducting-rail. Of course the
springs R*® R? will not be compressed by the
pressure thereon of any vehicle of less weight
than a locomotive or railway-car, and they
will only be compressed by a vehicle of the
latter kind when it is provided with a con-
tact-wheel carrying alarger amount of weight.

I do not herein lay claim to the particular
organization that is illustrated in IFig. 9, as
the same is shown simply for the purpose of

in any of the well-known ways may be auto- | illustrating one of the many ways in which
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short sections of working conductor may be
automatically and temporarily  connected
with a well-insulated conductor. So far as
my present invention is concerned any other
devices for performing this same funection
may be employed, and I reserve for another
application the specifie devices illustrated in
Fig. 5. o

What I claim as new, and desire to secure
by Letters Patent, is— o |

1. The combination in an electric railway
of an exposed, sectional, working condnctor
normally disconnected trom the circuit, an
electrically-propelled vehicle on the railway
provided with a traveling contact. device
adapted to pass over the sections of the said
working conduetor in succession and receive
carrent therefrom, a feeding-conductor and
an intermediate, manually-controlled cireuit-
closer operated from a distant point.

2. The combination in an electric railway
of an exposed, sectional, working conductor
normally disconnected from the e¢ircuit, an
electrically-propelled vehicle on the railway

provided with a traveling contact device
adapted vo connect with the sections of the

sald working conductor in succession and re-
celvecurrenttherefrom, a feeding-conductor,
a series of circuit-closers placed along the

railway at the respective sections of working |

conductor and serving to connect the feed-
ing-conductor with the said sections of work-
ing conductor respectively and a correspond-
ing series of controlling devices for the said
circuit-closers grouped at a comwmon point.
5. The combination in an electric railway
of an exposed, sectional, working conductor

normally disconnected from the circuit, an

electrically-propelled vehicle provided with

atraveling contact device adapted to connect

with the sections of the said working conduc-
tor in succession and to receive current there-
from, a feeding-conductor and an interme-
diate circuit-closing device consisting of con-
tact-pleces connected with the twoconductors
respectively, an operating - magnet for said
contact-pleces, a circuit extending to a dis-
tant point and a manual switch at said point
controlling the said cireuit. |

4. The combination in an electric railway

of an exposed, sectional, working conductor
normally diseconnected from the cirenit, an

electrically-propelled vehicle provided with
atraveling contact device adapted to connect
with the sections of thesaid working condue-
tor 1n succession and receive current there-

from, a feeding-conductor, a series of circuit-

closers along the railway serving to connect

the feeding-conductor with the several see-
tions of working conductors respectively, an

operating - electromagnet for each cireuit-
closer, a circuit for each magnet and a series
of manual controlling-switches for the sev-
eral cireuits placed at a common point.

9. T'he combination in an eleetric railway

of a sectional working conductor normally

—y

duetor, an intermediate circuit-closer and an

operating-magnet for said circenit-c¢loser ins
cluded in ashunt-eircuit from the said feed-
ing-conductor and leading to a distant point
whereitis provided with a controlling-switch.
- 6. The combination in an electric railway
of a sectional working conductor normally

‘disconnected from the circuit, a feeding-con-
~ductor, a series of circuit-closers along the
‘raillway serving to connect the feeding-con-

ductor with the several sections of working

conduetors respectively and a corresponding

series of controlling devices for the said cir-

70
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cuit-closers consisting each of an operating-

electromagnet included in an individual

shunt-circuit leading from the said feeding-
-conductor to a common controlling-point and
there provided with a switeh. )

7. The combination in an electric railway

of an exposed, sectional, working conductor -

normally disconnected from the e¢ircuit, an

“electrically-propelled vehicle provided witha

traveling contact device adapted to connect
with thé sections of said working conductor
in succession and receive current therefrom,

a feeding-conductor, an intermediate manu-
‘ally-controlled ecircuit-closer operated from
a distant point and a signaling device con-
‘nected to the said circuit - closer so as to be

Q0

manually” controlled simultaneously there-

with., |

8. The combination in an electric railway

of a section of working conductor, a feeding-

I0oC

conductor, an intermediate circuit-closerina

branck wire between the said conductors, a
signaling device, a shunt-circuit magnet for

operating the said circuit-closer and the said

signaling device, and a magnet in series
with said circuit-closer for restoring the said
signaling device. = - |

.t'os'-:'j' :- -

9. The combination in an electric railway

of a section of working conductor, a feeding-
conductor, an intermediate circuit-closer, a
branch wire between the said conductors in-

‘cluding the said circuit-closer, an operating-

magnet for the said circuit-closer, a circuit

for the said magnet extending to a distant
point and there provided with a controlling-

switch, signal-transmitting devices respond-

ing to the presence of a train on the said sec-

tion of working conductor and corresponding

signal-receiving devices at the aforesaid dis-

tant eontrolling-point.

10. The combination in

an electric railway

of a section of working conductor, a feeding-
conductor, an intermediate circuit-closer, a

branch wire between the said conductors in-

cluding the said circuit-closer, a shunt-mag-

net for operating the circuit-closer, a circuit

for sald magnet extending to a distant point,
an external resistance in said cirenit, a series

magnet operating shunting-contacts around
the said resistance and indicating and con-
trolling devices at the said distant point.

11. T'he combination in an electric railway
of a section of working conductor, a feeding-

disconnected from the circuit, a feeding-con- i conduector, two branch wires for connecting

I_I_o'
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thesaid conductors, and two intermediate cir-
cuit-closers in the respective branch wires,
one located at the beginning and the other
at or near the end of the section and a com-
mon controlling device for the two circuit-
closers whereby they may be operated simul-
taneously from a distant point.

12. The combination in an eleciric railway
of a section of working conductor, a feeding-
conductor, two branch wires between the said
conductors, one at the beginning and the
other at or near the end of the section, two
direuit - closers included respectively in the
said Dbranch wires, distinetive signal-trans-
mitting devices responding to the arrival of
a train at each of the cireunit-closers respec
tively, and a circuit extending to a distant
point and there provided with signal-receiv-
ing devices responding respectively to the
distinetive signals transmitted as aforesaid
on the arrival of the train at the two cireuit-
closers. . |

13. The combination in an electric ratlway
of conductor A, conductor-section B, two
branch wires connecting the said conductors,
intermediate circuit-closing and signaling de-
vices D and D', one at the beginning and the
other at the end of said conductor-section, &
magnet H in the said device D included 1n
one of the said branch wires, a resistance R
controlled by the said magnet H, so as to be
shunted when the said magnet is deénergized,
a4 corresponding magnet H' at the said signal-
ing device D’ included in the other branch
wire, a resistance R’ controlled by the said
magnet H' so as to be shunted when the said
magnet is energized, a line-wire E? including
both of the said resistances R and R’ and ex-
tending 1o the station, and signal and receiv-
ing devices in the said line I* at the station
responsive to the variations of current in the
said line K=, o |

14. The combination in an electrie railway
of a feeding-conductor, a section of working
conductor,a branch wire between thesaid con-

~ductors, an intermediate eircuit-closer in said

50
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branch wire, a shunt-inagnet for operating
the said circuit-closer, a signal device nor-
mally connected to the armature of the shunt-
magnet, and a magnetincluded in the circuit
connecting the section of working conductor
with the feeding-conductor and in series with
thesaid eircuit-c¢loserand actingto release the
signal device from its connection with the
armature of the shunt-magnet.

15. The combination with levers Gand L. of
a latch normally connecting the two, a mag-
net I' for operating both levers while they are

connected and a magnet Hcontrolling thesaid

conjointly in one direction and moved sepa-
rately in the opposite direction.

16. The combination in an electric railway
of a conductor serving as a feeder. a sectional
working conduector normally disconnected
from said feeder and having one or more of
itssections divided in the subsections, an elec-
trically-propelled vehicle adapted 1o receive
current from the said subsections succes-
sively, an intermediate supply-conductor ad-
joining the said subdivided sections and nor-
mally disconnected from the said feeder.man-
ual cireuit- closers between the feeder and
each undivided section of working conductor
and between the feeder and the said supply-
conductor and automatic circuit-closers be-
tween the said supply-conductors and each
subsection of the snbdivided section of work-
ing conductor. | .

17. The combination of feeding-conductor
A, intermediate supply-conduector I, subdi-
vided section B2 an electrically-propelled ve-

‘Thicle adapted to receive current from the sub-

sections in succession, of working conductor,

“amanual circuit-closer between said condue-

tors A and B and automatie e¢ircuit-closers be-
tween conductor B and each subsection of con-

ductor B-

18. The combination in an electric railway

of aconductor serving as a feeder, sections of
‘working conductor normally disconnected

from the feeder, circuit-closers acting tem-

porarily and successively for connecting re-

spectively the sections of working conductor
to the feeder, a danger-signal at each section
displayed normally while the section is dis-
connected and also when the section 1s occu-

‘pied and a safety-signal displayed while the

section is connected but not occupied.

19. The combination in an electrie railway
with conductor E? extending from the station
toa remote pointof the railwayand connected
with the feeding-conductor of the railway so
as to receive a branch cuarrent therefrom, of
a magnet therein, a section of working con-
duaector, a circuit-closer between said section
and feeding-conductor, signal-transmitting
devices in said conductor E? at the remote
point aforesaid and signal-receiving devices
in said conduactor E? at the station responsive
to the said transmitting devices. |

In witness whereof I have heretinto set my
hand this 4th day of August, 1396.

EDWARD M. BENTLEY.

Witnesses:
I.. T. SHAVF,
K. L. SMITH.

| latch whereby the said levers may be moved 60

70

75

80

QcC

100

105

110




	Drawings
	Front Page
	Specification
	Claims

