- No.867,151. - PATENTED SEPT. 94, 1907,
R  V.L RBAVEN, _ * -
- RAILWAY SIGNALING APPARATUS.
o APPLICATION FILED APR.33,1007,

L2z lm

IHE NORRIS PETERS GO, WASHINTTON, D.C.



10

UNITED STATES

PATENT OFFIOE

VINCENT LITOHFI LLD RAVEN OI‘ DARLINGTON ENGLAND

RAILWAY SIGNALING APPARATUS._

_No. _867,151._ -

- Specification of Letters Patent.
Application filed April 23, 1907, Serial No, 369,881,

To all whom 1t may CONCETN:

Be 1t known that I, VINCENT L.ITCHFIELD RAVEN, g
subject of the King of Great Britain and Ireland, re-
siding at Darlington, in the county of Durham, Eng-
land, have invented Improvements in Railw&y Sig-

: nahng Apparatus, of whwh the followmﬂ' Is &, spemﬁ-

catlon. |
In the specification of another application for Let—

ters Patent filed by me dated April 18 1907 and num-

bered 368,897, I have described various constructions
of railway signaling apparatus according to which there

~ are provided on an engine or other vehicle (hereinafter
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referred to as an engine), visual and audible signals
that are under the control of electro-magnetic appara-
tus the circuit or circuits of which is or are arranged to
be closed by the action or influence of metallic bars
respectively called Nos. 9 and 10 arranged on the
track behind and in the neighborhood of the line sig-

nal the position of which it is desired to indicate to the |

engine driver, the arrangement being such that upon
an engine'approaching a. line signal, the visual and
audible signals on the engine will, by reason of the

‘presence of the bars, be first operated so as to indicate

danger and call the attention of the driver to the fact
that he is approaching a line signal, and if the line sig-

‘nal be in the “on” or ‘“danger” position, the visual

and audible signals will, as the engine continues to
travel towards the line signal, such as the home signal,

at which he must stop if such signal be at danger, con- |

tinue to indicate ‘‘danger” so as to necessitate the
engine coming to rest, whereas should the line signal
have been moved into the “off” or “line clear” posi-
tion, the visual signal will be automatically returned
to 1ts normal or ‘‘line clear” position and the andible
signal will cease to sound, thus indicating to the driver

that the line signal is in the ‘‘line clear” position so

that he may continue to advance. Bar No. 9, which

~may or may not be insulated, serves to close, as by the
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aid of brushes, or equivalent devices, and without
attention, the circuit of an electric battery through a
main electro-magnetic device and cause the visual
and audible signaling devices to operate when the en-
gine passes over the said bar, the several devices men-
tioned, excepting the bar, being on the engine. Bar
No. 10 is however under the control of the signalman
through a line switch and is arranged to have no effect,

or only the same, effect as bar No. 9, on the signaling

devices on the engine, if the line signal be at ‘“‘dan-

ger” but to cause the closing of the circuit of a second |

battery arranged either on the line, or on the engine,
preferably the former, through a 1eleasmﬂ' electro-—maﬂ*-

netic device on the engine, when the line signal is in’
position and the engine passes over

the “line clear”
the said bar, and thereby cause the visual signal to re-
turn to its normal or line clear position and the audible
signal to cease sounding. |

 Now an object of the present invention is to adapt |

Patented Sept. 24,1907, -

signaling apparatus of the kinds referred to in the said

former specification for use in cases where, for instance,
there may be no distant line signal but where it is de-—-
-sired to give a signal, both in clear and foggy weather,

at & part of the l_me where a distant signal would or d1-
narily be located and which is hereinafter called for

~distinction, the distant signaling point, the signal in

this case being given by the signaling means upon the
engine, the arrangement being such that the engine
driver will be informed when he is passing the distant

signaling point, by the operation of the signaling de-
vices on his engine, whether the corresponding home
signal 1s in the ‘“danger”
For this purpose, the line switch for determining the

or ““line clear” position.

action of bar 10, as above described, is operated or con-
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trolled from the hand lever used in the signaling cabin
for working the home signal; or from the connections |

used for operating such signal; or it may be worked

from a special or independent lever in the signaling

cabin but this will usually be unnecessary. When
the second battery for use with bar 10 is a stationary

79

one, as is preferred, it may be placed in the signaling

cabin and may have in circuit therewith an indicating
device and a high resistance device.
the apparatus 1s or may be constructed and arranged

to work substantially as desc.l 1bed 1n the former spem-_

fication.

The accompanying illustrative dmwing shows, dia-
grammatically, railway signaling apparatus embody—

| 1ing the present invention.

1 is the visual signal carried by a posx, 2; 3 the main
magnet; 4 the releasing magnet; 5 the bell or audible
signal; 6 and 7 brushes; 11 an electric battery having
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In other respects

89

90

one pole connected by the conductor 16* to the brush 7

and its other pole connected to the other brush 6
through the main magnet 3 by means of the conductors

16 and supplementary switch 27—28; 19 and 20 con- .
95

ductors by which the bell 5 is connected in a shunt to
the terminals 21 and 22 of the main magnet; 24 and 25

a second supplementary switch and 26 a conductor

forming together a supplementary circuit for main-
taining the circuit of the main magnet 3 and bell 5
closed after the brushes 6 and. 7 have been short cir-

cuited, and 17, 17* are conductors by which the releas-

ing magnet 4 is connected to the brush 7 and to earth

‘through the frame of the engine, the above mentioned

parts being on the engine. 9 and 10are barsfixed onthe
track, and 15, 15° are the track rails.” The several
parts above mentioned are arranged and operate in the
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manner described in my said former specification in

connection with Fig. 2 thereof, except as to the way in

which bar 10 is connected to earth, and that the circuit
of the releasing magnet 4 is, in the present instance,

shown as being completed through a, polarlzed In-

110

- dicating device 56 for indicating which of the two home o
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signals 88, 8¢ at a junction of two lines A and B may

have been moved into the “line clear” position, as de-
scribed in my sald former specification in connection
with TFig. 5 thereof. |

In the present example, bar 101is arranged to be con-
nected through a wire 70* and one set of contacts 71, 71°
and 71° of a double line switch to one pole of a line bat-
tery 12: the other pole of which is arranged to be con-
nected to earth through another set of contacts 72, 72*
and 72", the bar 10 being also connected to earth through
a resistance 70°. The line switch and battery 12* are
arranged in the signaling cabin at C and the movable
contacts 71P and 72° of the double line switch are insu-
lated from each other and carried bythe hand lever D
used ifor working the home signal 8. The arrange-

~ment is such that when the home signal 1s at danger

and the corresponding hand lever D is consequently in
the normal or inoperative position shown, the double
line switch 71—72 will be open and the bar 10 will act
like the bar 9 to maintain the visual and audible signals

1 and 5 on the engine in the danger condition, but upon

moving the home signal 8 into the “‘line clear” posi-

tion by the hand lever D, the movable contacts 71> and

72" will be inserted between the fixed contacts 71—71*
and 72—72* respectively 80 as to connect the insulated

‘bar 10 through the battery 12* to earth,so that when

brush 7 bears against bar 10, the circuit of the battery

will be completed through the releasing magnet 4 and

earth, and the armature 29 and rod 30 of such magnet
thereby caused to open the supplementary switch 27—

28 and so open the circuit of the main magnet 3 and bell

5 and put the visual and audible signals 1 and 5 on the
engine out of operation.

At a railway junction, as in the arrangement shown,
there would be a double switch, such as described, for
each of the two hand levers D for the two home sig-
nals 8, 8, the switch for one hand lever being arranged
to cause current to flow from the battery 12* in one di-
rection through the releasing magnet 4 and polarized
indicating device 56,and that for the other hand lever
being arranged, as shown, to cause current to flow from

‘the battery in the reverse direction through thereleasing

magnet 4 and polarized indicating device 56, so that
the engine driver can determine for which line A or B

‘the home signal has been moved into the “line clear”
position.

70¢ is an 1ndicating device arranged in the circuit of
the conductor 70* for indicating the passage of an elec-
tric current, and the direction thereoi, through the said
conductor.

The resistance 70° servesforeduce the current flowing
through the circuit of the battery 12* after the hand
lever D, or one of such hand levers, has been moved
into the ‘‘line clear” position and the brush 7 is not in
contact with bar 10, and yet allow of suflicient current

passing to operate the current indicating device 70° to.

show that the apparatus is in working condition.

48 are intermediate bars connected to the conductor
70 and arranged between the bar 10 and the home sig-
nal 8, or home signals 8, 8°, to enable the signals 1
and 5 on the engine to be returned to the inoperative
or normal condifion upon moving the home signal into
the line clear attitude after the engine has passed over
bar 10, so as to obviate bringing the engine to rest un-
necessarily. '
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Means may be provided on the engine for giving an
indication to the engincdriver in the event of iInability;
on account of displacement or other cause, of the con-
tact brushes 6, 7 or equivalent, to fulfil their function,
or of failure of the battery 11, or of the electro-magnetic
signaling apparatus 3, 4 and 5 on the engine. For this
purpose, an electro-magnetic indicating device may be
used comprising, as shown, an electro-magnet 112 hav-
ing g high resistance winding connected in shunt di-
rectly to the brushes 6 and 7, and the armature 113 of
which carries a visual indicator 114, the winding of the
electro-magnet being so connected to the brushes, as
shown, that should the latter, or cither ol them, he
completely displaced by accident, the connection o
the sald winding will be broken. The armature 113,
which serves as a movable contact, 1s connected by
conductor 115 to one terminal of the electric bell 5, to
one terminal 24 of the supplementary switch 24-—25,
and to one terminal 22 of the main magnet 3, and 1s
adapted to bear, 1t may be under the action of a spring
blade 116, or equivalent, when not attracted by the
electro-magnet 112, against a fixed switch contact 117
that 1s connected, as by a conductor 118 and the con-
ductor 26, through the battery 11 to the opposite ter-
minals of the said hell § and main magnet 3. The ar-
rangement 1s such that, normally, the electro-magnet
112 18 connected 1n a high resistance shunt circuit di-
rectly across the brushes 6 and 7 and the armature 113
thereby held in a position in which the visual indica-
tor 114 is out of view, or indicates that the brushes and
connectlons are 1ntact, but upon the brushes 6 and 7,

or either of them, heing completely displaced by accl-

dent,-or upon failure of the battery 11, or of the cir-
cults of the electro-magnetic signaling apparatus 3 or
5 to which the brushes 6 and 7 are connected, the ar-
mature 113 will be released and moved by its spring

116, or equivalent into a position, as for example be- -

bhind an aperture 119 in the indicating device, to bring
the visual indicator 114 into position to notify such
fact. If the battery 11 be intact, the said movement
of the armature 113 of the indicating device will also
complete the bell and main magnet circuits and there-
by give an audible signal, and will also raise the minia-
ture semaphore arm 1 of the signaling apparatus to the
danger position. A switch 120 1s or may be placed n
the battery circuit for opening such circult and pre-
venting waste of current in the failure mmdicating de-
vice when the engine is out of use.

In other respects signaling apparatus according to
the present invention may be like that described in
the said former specification.

Having now particularly described and ascertained
the nature of the said invention and in what manner
the same 1s to be performed, I declare that what I
claim 1s:

1. In a railway celecetrical signaling system, the combi-
nation with a signal on the wvehicle and eleetromagnetic
means for causing the same to be maintained at danger
position after heing moved to such position, of means
for automatically eausing the said signal to be so moved
to indicate danger while the vehiele is at a point on the
track distant from the home sienal, and means governed
by a track device in accordance with the operation of the
home signal to alter the vehicle signal to line elear when
the honme signal is operated to indicate line c¢lear.

2. In a railway electrical signaling system, the combi-

i nation with the track and a home signal thercon, of an
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passed over said bar,
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electrically operated signal on a vehicle, a ]:1-:»1'111:51113T open -
signal, a bar located on the

electric circuit for the latter
track at a point distant from.the home signal and adapted
to close said circuit and cause the vehicle signal to indi-

‘cate danger when the vehiclé passes over said bar, means:

for maintaining said circuit closed after the vehicie has

bar and the home signal and adapted when energized to
cause- said vehicle signal to indicate line clear, and a

source of electric supply adapted to be connected to and

disconnected. from said intermediate track bar in acccy d—
ance with the operations of the home signal.

3. In a railway electrical signaling system, the C(}[ﬂbl-'
nation with the track and- & home signal thereon, of an

electrically operated Sl“ﬂcll on a vehicle, a normally open

electric circuit for the latter signal, a bar located on the’

track at a point distant from the home signal, a second

track bar intermediate such bar and the home signal, an
in the vehicle signal
circuit and adapted to be energized whenever the vehicle
- passes over the first distant track bar and to thereafter

electromagnetic device arranged

maintain itself energized, a second electro-magnetic de-
vice arranged on the vehicle in a normally open circuit

adapted to remain open when-the vehicle passes over the.
first track bar and over the second intermediate track

bar while the home signal is at danger and adapted when
closed to energize the second electro-magnetic device and
thereby cause the vehicle signal to return to the line

clear condition, a source of electric supply disconnected

from the second track bar while the home signal is at
danger, and means for connecting
with the second bar aforesaid when moving the home
signal to line clear, and thereby cause the second olectro-
magnetic device to be energized when the vehlcle passes
over said second har.

4. In a railway electrical mgnahnﬂ system, the combi-
nation with a
means for causing said signal to be maintained in a con-
dition to indicate danger after being caused to so operate,

of means for causing the said signal to be moved to indi-

cate danger when the vehicle passes over a part of the
track-distant from the home signal, and means on the ve-

hicle for indicating that the circuit conditions are normal.

2. In a railway eleetrical signaling Sy_stefn, tlle combi-~
nation with the track and a home signal thercon, of an |
electrically operated signal on a vehicle, a normally open:

electric circuit for the latter signal, a bar located on the
track at a point distant from the home signal and adapted

to close said circuit and cause the vehicle signal to indi-

cate danger when the vehicle passes over said bar, means
for maintaining said circuit closed after the vehicle has
passed over said bar, a second track bar between the first
bar and the home signal and adapted when energized to
cause said signal to indicate line clear,
tric supply adapted to be connected to the intermediate
track bar while the home signal indicates line clear, an
carthed resistance device connected to said intermediate
track bar for permitting a small current to flow through
the circuit, and a device for indicating such flow of current.

6. In a railway electrical signaling system, the combi-
nation with the track and a home gignal thereon, of an

electrically operated signal on a vehicle, a normally open-
electric circuit for the latter signal, a bar located on the

track at a point distant from the home signal and adapted
to close said circuit and cause the vehicle signal to indi-
cate danger when the vehicle passes over said bar, means
for maintaining said circuit closed after the vehicle has
passed over said bar, a second track bar between the first
bar and the home signal and adapted when energized to

cause said vehicle signal to indicate line clear, contacting

devices connected to the circuit of the vehicle signaling
device and adapted to engage the track bars, and a nor--
mally energized electro- magnetm indicator connected in
shunt across said contacting devices, -

7. In a railway electrical signaling system, the combina-

tion with the track and a home signal thereon, of an elec-

trically opemted signal on a vehicle, a. normal]v open elec-
trie cireult for the latter signal, a bar located on the track
at a point distant from the lhome signal and adapted to
close said Cll‘Llllt and ccmf-*e the vehicle signal to mdleate

a second track bar bDetween the first.

such electrie source

signal on the vehicle and electro- -magnetic -

a source of clec-

T e

electro-magnetic indicator

~tric circuit for the latter signal,

a3

danger when the vehicle passes over said bar, means for

maintaining said cirenit closed after the vehicle has passed
over said bar, a second track bar between the first bar and
the home signal and adapted when energized to cause said
signal to indicate line clear, contacting devices connected
to the circuit of the vehicle signaling device and adapted to
engage the track bars, a normally energized high resistance
connected in shunt across said
contacting devices, and a circuit Including an audible

signal adapted to be closed simultaneously mth the opera-
tion of the indicator aforesaid.

8. In a railway electrical signaling system, the combina-
tion with the track and a home signal thereon, of an elec-
trically operated signal on a veliiele, a normally open elec-
a har located on the
at a pomt distant from the home signal, a second
bar between the first mentioned bar and the home

track
track
signa.
signal circuit and adapted to DLe energized whenever the
vehi{;-ie-pass;es over the first distant track bar and to there-
after maintain itself energized, a second electro- -magnetic

“device arranged on the vehicle in g normally open cireuit

adapted to remain open when the vehicle passes over the
first track bar and over the second intermediate track
bar while the home signal is at danger and adapted when
closed, to energize the second electro-magnetic device and
thereby cause the vehicle mgnal to return to the line clear

condition, a source of electric supply disconnected from
the second track bar while the home. signal is at danger,

means for connecting such electric source with the second

bar when moving the home signal to line clear, and there-

by enable the second electro magnetic device to be ener-
gized when the vehicle passes over the second bar, means
for continuously establishing a circuit while the connec-
tion is established between the second tr ack bar and source
of current, and means fm' indicating that current is ﬂmr-
ing in such cireuit.

9. In a railway electrical signaling system, the cambma-
tion with the track and a home signal thereon of an elec-
trically operated signal on a vehicle, a normally open elec-

tric circuit for the latter signal, a Lar located on the track

at a point distant from the home signal, a second track
bar between the first bar and the home signal, an electro-
magnetic arranged device in the velicle signal circuit
and adapted to be energized whenever the vehicle passes
over the first distant track bar and to thereafter maintain
itself energized, a second electro- -magnetic device arranged
on the vehicle in a normally open cireunit adapted to re-
main open when the vehicle passes over the first track bar

-and over the second intermediate track bar while the home

signal is at danger and adapted when closed to energize

the second electro-magnetic device and thereby cause the

vehicle signal to return to the line clear condition, a source
of electric supply disconnected from the second track bar
while the home signal is at danger, and a line switch in
the signaling cabin adapted to be operated by movement
of the lever controlling the home signal to connect and dis-
connect said electric source with the second track bar.

10. In a railway electrical signaling system, the combi-
nation with the track and a home signal thereon, of an

electrically operated signal on a vehicle, a normaily open
electric circuit for the latter signal, & bar located on the

track at a point distant from the home signal, a second
track bar between the first bar and the home signal, an

- electro-magnetic - device arranged in the vehicle signal
circuit and adapted .to be enexgued whenever the ve-

hicle passes over the first distant track bar and to there-
after maintain itself energ gized, a second electro-magnetic

~device arranged on the vehicle in a normally open cireuit

adapted to remain open when the velicle passes over the
first track bar and over the second intermediate track Dbar
while the home gsignal is at danger and adapted, when

~closed, to energize the second electro-magnetic device and

thereby cause the vehicle signal to return to the line clear
condition, a source of electric supply disconnected from the
second track Dbar while the home signal iIs at danger, a
line switch in the signaling cabin adapted to he operated
by movement of the lever controlling the home signal to
connect and disconnect said electric source with the second

track Dbar, an earthed resistance device connected to the
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gsecond track bar for.permitting a small current to con-
tinuously flow from the source of supply when the latfer

is connected to the bar, and a device for indicating whethelr

such current is flowing or not.

11. In a railway electrical signaling system, the combi-
nation with the track and a home signal thereon, of an
electrically operated signal on a vehicle, a normally open
electric circuit for the latter signal, a Dbar located on the

track at a point distant from the home signal, a second
track Dbar Dbetween the first bar and the home signal, an

clectro-magnetic device arranged in the vehicle signal cir-
cuit and adapted to Dbe energized whenever the vehicle
passes over the first distant track bar and to theveafter
maintain itself energized, a second electro-magnetic device
arranged on the vehicle in a normally open circuit adapted

to remain open when the vehicle passes over the first

track bar and over the second intermediate track bar while
the home signal is at danger and adapted, when closed, to
energize the second eclectro-magnetic device and therehy
cause the vehicle signal to return to the line clear condi-
tion, a source of electric supply disconnected from the
second track bar while the home signal is at danger, a
line switch in the signaling cabin adapted to be operated
by movement of the lever controlling the home signal {0
connect and disconnect said electrie source with the sec-
ond track bar, an earthed resistance device connected to
the second track bar for permitting a small current to con-
tinuously flow from the source of supply when the latter
is connected to the bar, a device for indicating whether
such current is flowing or not, contacting devices con-
nected to the cireunit of the vehicle signaling device and
adapted to engage the track Dar, a normally encrgized

‘high resistance eleetro-magnetic indicator connected 1n

shunt across said contacting devices, and a circuit in-
cluding an audible signal adapted to be closed simulta-
neously with the operation of the indicator aforesaid,

192, In a railway electrical signaling gystem, the com-
bination with a pair of home signals for a track at a
junction, and audible and visual signals on a vehicle for
running over said track, of a normally open electric cir-
cuit, for said vehicle signals a track bar located on the
track at a point distant for the home signals, another bav
between such bar and the home signals, an electro-
magnetiec device in the wvehicle signal circuit adapted to
be energized whenever the vehicle passes over the first
distant track bar and to thercafter maintain itself ener-
oized, a second electro-magnetic device also arranged on
the vehicle in a normally open circuit and adapted to
remain deénergized while the vehicle passes over the
first track bar and also over the second intermediate bar
while either of the home signals is at danger, a source
of electric supply disconnected from the second track bar
while the home signals are at danger, a line switch for
each sienal operating lever in the signaling cabin adapted
to supply current of reversed polarities alternatively to
the second electro-magnetie device which is arranged to he
energized through the second track bar and to then cause
the vehicle signals to indicate line clear, and a route

indicator arranged to he operated when said second electro-

maenetic device is energized, to indicate which
sienal has been moved to the line clear position.
13. In a railway electrical signaling system, the com-
bination with a pair of home signals for a track at a
junction, and audible and visual signals on a vehicle for
running over said track, of a norma]lj open electrie cir-
cuit, for said wvehicle signals, a track bar located on the
track at a point distant from the home signals, another
bar between such bar and the home sgignals, an electro-
magnetic device in the vehicle signal circuit adapted to be
energized whenever the vehicle passes over the first dis-
tant track bar and to thereafter maintain itself energized,
a second electro-magnetic device also arranged on the
vehicle in a normally open circuit and adapted to remain
dednergized while the vehicle passes over the first track
bar and also over the second intermediate Dar while
cither of the home signals is at danger, a source of
electric supply disconnected from the second track Dbar
while the home signals are at danger, a line switeh for
each signal operating lever in the signaling cabin adapted
to supply current of reversed polarities alternatively, to

homeao
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the second electro-magnetic device which is arranged fo he
encrgized through the second track bar to alter the c¢on-
dition of the velhicle signals when the vehicle rans over
said second bar and a polarized indicator commected in
circnit with the electro-magnetic device for indicating
whichh home signal hing been moved to indicate line clear,

14, In a railway eleetrieal signaling system, the com-
bBination with o pair of home signals on 4 track at a
junction, and audible and vigual signals on a vehicle for
running over said track, of a normally open electric
cirecnit for said vehicle signals, a frack har loented on {he
track at a point distant for the home signals, another har
between such bhar and the home signals, an electro-magnetic
device in the wvehicle signal circuit adapted to Dbe cner-
oized whenever the vehicle passes over the first distant
track bar and to thereaffer maintain itscll energized, o
sceond  electro-magnetie device also  arranged on the
vehiele in a normally open circuit and adapted to remaim
deénergized while the vehicle passes over the first track
bar and also over the second intemmediate Dbar while
cither of the home signals is at danger, a souree of electric
supply discontteeted from the second track bar while the
Lome signals are at danger, a line switeh for each signal
operating lever in the signualing cabin adapted to supply
current of reversed 1'mln1'i"tiu:'-.=. alternatively to the sccond
electro-maenetic device which is arranged to he encergized
through the second track bar when the vehicle passes
over such bar to alter the condition of the vehicie signals
to indicate line clear, contacting devices conneceted to the

“eircuit of the vehicle signals and arranged o engage the

track bars, a polarized indicator counected in  eirceuit
with the sccond celectro-magnetiec device for indieating
which home signal has been moved into the Tine clear
condition, an carthed resistance device connecled to the
second track bar for permitting a smadl carrent o ¢on-
tinuously flow from the source of supply when the Iatter
is conncected to the har, and a devicee for indicating
whether such current is flowing or noft.

15, In a railway eclectrical signaling systen, the com-
bination with the track and a home signal thercon, of an
electrically operated signal on a vehicle, 1 normally open
clectrie civeuit for thie Jatter signal, a har lociated on the
track at a point distant from the home signal and adapted
to close said cireuit and ceause the vehicle signal 1o indi-
cate danger when the vehicle passes over sald bar, means
for maintaining said circuit closed after the vehiele has
passed over said bar, a plurality of msulated track bars
between the first har and the home signal and adapied
when energized to cause said vehicle signal to indieate
line clear, and a source of elecirie supply adapted to e
connected to and disconnected from said intermediaie
track bars in accordance with the operations of the home
signal.

16. Tn a railway clectriecal signaling system, fthe com-
bination with the frack, a home signal thercon and ap-
paratus loeated in o signaling eabin for operating said
home signal, of a normally open circuit on o vehicle de-
siened to travel over said frack, clectrically operated

audible and visunal signals arranged in said civemt and

adapted to indicate danger when said cireuit is c¢losed, a

“bhar arranged on said fraek at a distant signaling point

and adapted {o close said circuit when the vehiele passes
over it, means for maintaining said circuit ‘closed after
the vehicle has passed over said bar, a second har ar-
ranged in advance of the first bar, a plurality of hars
intermediate the second bar and the home signal, o second
glectro-maenctic device arranged in o second normally
open circuit on said vehicle for opening the first men-
tioned ecircuit when closed, said sccond Dbar and each of
the intermediate bars being adapted, when energized, to
¢lose said sccond cireunit, a conductor arranged to ener-
vize said second Dbar and cach of said intermediate bhars
when its cireunit is closed, an electric genevator, and
switeh loeated in said signaling cabin and adapted when
closed to complete the cireuit of said conducetor through
said gcenerator, said switch being arranged Lo be closed
and opened when the hiome signal is operated to respec-
tively indicate line clear and danger, |

17. In a railway electrical signaling system, the combi-
nation withh the track, a home signal therecon, and appii-
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ratus located in a signaling cabin for operating said home
signal, of a normally open circuit on a vehicle designed to
travel over said track, electrically operated audible and
visual signals arranged in said circuit and adapted to indi-
cate danger when said circuit is closed, contacts connected
to said eircuit, a bar arranged on said track at a distance
from said home signal and against which said contacts
bear and close said circuit when the vehicle passes over it,
means for maintaining said circuit closed after the vehicle
has passed over said bar, a second and insulated bar ar-

“ranged on the track in advance of the first bar, a plurality
of insulated bars arranged on the track and intermediate

the second bar and the home signal, a seeond electromag-
netic device arranged in a second normally open circuit on
the vehicle for restoring, when energized, the vehicle sig-
nals to normal or line clear condition, said second circuit
having one end connected to a contact adapted to engage
said second Dar and each of the intermediate bars, and its

~other end earthed, a conductor connected to said second

bar and each of said intermediate bars and having one end
earthed through a resistance device, an electric generator
having one pole earthed, a switch located in the signaling
cabin and arranged to connect the second pole of said
generator to the second end of said conductor when the
home signal fs operated to indicate line clear and to dis-
connect said generator from said conductor when said
home: signal is moved to indicate danger, and a current
indicator in the circuit of said conductor, '

18. In a railway electrical signaling system, the combi-
nation with a track at a junction, two home signals one
for each branch of the track, and separate hand operated

mechanism located in a signaling cabin for separately op- -

|l'
|
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F

erating said home signals_, of a normally open circuit on a
vehicle designed to travel over said track, electrically op-

erated audible and visual signals arranged in said civeuit
and adapted to indicate danger when said circuit is closed,

a Lar arranged on said track at a distant signaling point
~and adapted to close said circuit when the vehicle passes

over it, means for maintaining said circuit closed after the
veliicle has passed over said bar, a second bar arranged in
advance of the first bar, a plurality of bars intermediate
the second bar and the home signal, a second electro-mag-
netic device arranged in a second normally open circuit

on said vehicle for opening the first mentioned circuit when

closed, said second bar and each of the intermediate bars
heing adapted, when energized, to close said seeond circuit,
an indicating device arranged in said second open circuit
for indicating which home signal has been operated, a

conductor artanged to energize said second bar and each

of said intermediate bars, when its .circuit 1s closed, an

35
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electric generator, and two switches located in said signal- -

ing cabin and each arranged when closed to complete the

circuit of said conductor through said generator, said
switches Dbeing arranged to be closed and opened by the

respective signal operating mechanism in said cabin when

the respective home signals are operated to indicate line
clear and danger respectively and to reverse the connec-
tions of said generator to said conductor and earth. |

Signed at Newcastle-on-Tyne, England, this ninth day of
April 1907, -

VINCENT LITCHFIELD RAVEN.
Witnesses : - | o
W. H. NIxON,

ARTHUR C. STAMER,
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