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~To all whom it may concern.:
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Be 1t known that I, Yorke Bunreess, a citi-

ven of the United States. residing at W ash- .
have invented

ington, District of Columbia,
a new and useful Electric Baihﬁ*‘a}? Signal-
g Svstem, of which the following 1s a
apemhmtmn

This invention has reference to improve-
ments in electric railway signaling systems,
and is designed to provide a system of cir-

cuits and swnahnﬂ* apparatus whereby a
train standmw tipon a track or running in:

either direction is notified of the approa.ch
of other trains on the same track in either

direction.

In accordance with the present invention
there 1s at all times displayed a visual signal,
such as a light, which will indicate that the
system 1s 1n-working order, the electric con-
nections extending throuﬂ'h the rails and 1n-
cluding b“’ltChEb, cr: aw-budnes ancd other
parts of the track structure so that in the
event of the continuity of the track being
brokerni or a switch being misplaced or a
draw-bridge being opened “the signal will no
longer be ﬁl&played thus 111(110.-.1t111g that the
civcuit is broken so that the engineer 1s
warned to stop or proceed with caution.

Furthermeore, the invention provides
means whereby the approach of two trains
within dangerous proximity will cause warn-
ing swnals to be displayed in the cabs of
hoth engines or on other portions  of the
trains, Whlle should no attention be paid to
the warning signals by the enginemen: the
apparatus will be caused to operate to auto-
matically stop the trains before a collision

is possible.
Ifor carrying out the purposes of the pres-

ent invention there 1s provided two-like series

of conductors either in the form of trolley
wires or third rails along the line of the

track, and these conductors cross each other

at- intervals throughout the length of the
system so that tr: iwehnﬂ' contacts carried by

the train will each mal\.e contact W’lth the
same conductor or section thereof, in alter-
nate order, the return cucmt bemcr through

the track 1a11 or rali;

In order to prowde against certain contin-

cencies that may arise, each train is pro-

“vided with two sources of electric energy

which may be in the form of two small dyna-
mos connected in opposite. 01‘der to the re-
spective contacts.
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there i1s further provided a continuous cir-

ing an extension of the cab circults so that
the engineman will be instantly notified in

case the train breaks by the failure of the

permanent signal to be lmlﬂer displayed.

In addition to the foregoing the invention
likewise provides means wher eby the sec-
tional conductors are made continuous to
telephonic currents, although operatively
discontinuous to straight currents supplied
by the dynamos or other like source of elec-

tric energy, so that a train despatcher may
have full contml of all of the trains on the

hne through telephonic communication.

The invention will be best understood by
consideration of the. following detail de-
scuptmn taken in connection Wlﬂl the ac-
companying drawings forming part of this
Spemf;mtlon, in which dr 2 WIngs,

Figure 1 1s a diagrammatic repr esentation
of the cab circuits of two trains and the track
circults arranged i accordance with the
present invention. Iig. 2 18 a diagrammatic
representation of the system as ’lllallﬂtd at
the crossing of two lines of railroad.

Referring to the drawings, and more espe-
cially to FT, 1g. 1, there is shown a track 1 of
the or dnmry type the rails of which, except
af certain points, are to be suitably bonded

so that the track rails become practically con-

tinuous conductors.

Ixtending along the line of way are two

conductors 3, 4, which may be in the form ot
trolley wires or third ratls with under-run-
ning trolleys, suitably protected against ac-
cidental short circuits. Iach conductor 3, 4,
1s made up of a number of sections, one cross-
1ng the other at the contiguous ends of the
sectlons of the latter at a pomt intermediate
in the length of the first section. The ar-
rangement 1s such that each conductor has
about one-half of its length 1n line with about
one-half of the length of a section of the
other conductor and then the remaining

lengths of the conductors alternate with each _~
other in position so that the line conductors

are made up of two sectional conductors al-
ternately disposed with reference 'o each
other throughout the length of the s ".tem.
The contwuous ends of the sections of each
*conductor are connected through condensers
5, for a purpose which will presently appear.
Mounted upon each cab are two dynamos
6, 7, each capable of impressing upon ‘the

In.accordance with the present invention | line about fifty volts.

| cait throughout the length of the train form-
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One brush, say that on tlne positive side of | 85 arve other conductore 39, 40, leadlng to a

the dynamo 6 -is connected by a conductor 8

to a contact terminal 9, and another con-
ductor 10 is also connected to the same brush
and ultimately connects to still another con-

~ ductor 11 leading throughout the length of

the train by means of suitable couplings,

conventionally indicated at 12, and returning

 this conductor -leads to the other brush or
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- signal

35
- armature 23 of the relay magnet 16 is an- |
other conductor 29 including a solenoid 30

negative side of the dynamo 6, 1t being un-

derstood that bofh dynamos § and 7 are of

the straight or continuous current type and

1n this conductor 11 there 1s an 1nd1cat1nn
lamp 18. |

In the conductor 11 is 1nc1uded one s:rde of

- three relay magnets 14, 15 and 16 in multiple

arc branches of this conductor, while the
other sides of these three mwnets are COll-
nected in multiple are to another conductor
17 leading through a switch 18 to a con-

ductor 19 which may be connected through :

the metal parts of the locomotive to the r alle
and this is conventionally indicated by the
wheel 20. The magnets 14,
wound to respond respectwely to different
voltages.

The conductor 19 is likewise connected by
another conductor 21 through  a normally
open switch 22 to0 the conductor 8.

Kach magnet 14, 15 and 16 controls an
armature 23 in a branch line 24 including a
mp 25. The armature terminates in
a contaci 26, in the path of which is another

contact 27 connected by 'a conductor 28 to
the conductor 11.. Brenched off flom the

- and a switeh 31 and leads to thc conductor 11.

40

Though not so shown in the dre,wmge 1t
is to be undezstood that this solenoid 30 is

fconnected to the train-controlling mechan-
ism, such as the throttle lever and alr brake

mechanism. This last feature being com-

- mon to many types of electric railway signal
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systems need not be illustrated in_detail.
The dynamo 7 i1s Included in a.circuit ex-

erence numerals and need not be particularly

deseribed further than that the conductor -

8 of the dynamo 7 is connected to: two
terminals 31’ and 32 on each side of the ter-
minal 9.

The teI'IIHIl‘LlS 9, 317 and 39 are controlled
by a pole- chancrlnﬂ' switch 33, the two arms
of which are connected by conductors 34
and 35 to contact shoes 36 and 387 respec-

. tuely, the contact. shoe 36 being arranged
-..to make contact with the like ha,lves of the

. 80

sections of the conductors 8 and 4 and the

contact shoe 37 being arranged to make con-
tact with the other hike halves of the sec-

tions of the conductors 3 and 4. In each

- conductor 34 and 85 are included fuses 38.

65

15 and 16 are |

. hke that which the dynamo 6 feeds,
~and therefore 1s indicated by the same ref- |

ML Al ety el et -

43

telephone set 41, and included in -the con-
ductor 40 1s a condenser 42. The 1nterme-
diate point of each section of the conductors
3 and 4 is connected by another conductor

through resistances 44 branched to con-
tiguous ends. of the block sectlon of each of

the rails 1.

70

In Fig. 1 are shown two reﬂway switches -

45, 46. "The switch 45 is presumed to be of
the type which 1s normally in a position to
maintain the main line rails 1 in condition

for tra:
to connect the main line to a siding, while
the switch 46 1s presumed to be normally in

position to direct a train from thc maln hne

to a branch line or siding.

fic and to be only occasionally moved
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In the case of the SW1tch 45 one of the ..

track rails 1 is connected by a branch con-
ductor 47 to a contact terminal 48, and

another contact terminal 49 adjacent to the

contact terminal 48 is connected by a con- - -

ductor 60 to the conductor 38, or sometimes
to the conductor 4, while one of the switch
points 50 carries a br ideing block 51 adapt-

“ed to open the circuit between the termmale

48 and 49 when the switch i1s in the position
to allow treﬁ‘ic upon the main line, but when
a switch 1s moved to a position to connect
the main line to the siding, then the bridg-

1ng block 51 is moved between the contacts

48 and 49 and the circuit is closed.
The switch 46 has one of its points carry-

ing & bridge block 51 in the path of which

are two spaced contact terminals 52, one con-
nected to the traffic rails 1 and the other by
a conductor 53, to a section of the conductor
4 or urider some circumstances to a,. section
of the conductor 3. S
In the case of a draw-bmdﬂe such as in-
dicated at 54, again there is a bI‘ldfTe block
55 carried by ‘the dr aw-bridge str ucture and
n the path of this block are terminals 56
-ne connected to the track 1 and the other
¥ a conductor 57 to the. conductor 4. In
:he case of a railroad crossing the conductors
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3 and 4 are coupled at the . crossing points

to the respective other conductors 3 and 4 o1
the other line of rails.

At a terminal station there is prov1ded
another “vnamo 58S connected on one side to
the rails .. 4 on the other side to the con-

‘ductor 38 or 4, as the case may be.

The dynamos 6. and 7 may be run by a
steam turbine or any other actuating device

~upon the train, but because a turblne 1s a

small and compact power means it consti-»
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tutes a convenient type of drive for the dy- -

namo. These generators may be of the shunt
develop from one-

wound type and m ?r
quarter to one-half horse power at fhfty

volts. If the generator 6 has the positive
terminal connected to one of the shoes, say

‘the shoe 87, then the generator 7 will have

Branched off from the conductors 34: and | its nen'ctlve termmal connected to the shoe
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proaching each other either in opposite’ di-
rections or the same cirections, then, one dy-
namo will be 1n series with the other dyna-

-mo and so the voltage is augmented and the

current output is correspdnﬁingly 1ncreasad.

The relays 14 are so wound as to be actu-
ated by a smaller current than the output cf
each dynamo, and the current is kept down
by the resistances 44 under normal condi-
tions. -Let 1t ‘be assumed that the train is
upon a clear section of track, then the cur-
rent will fiow from the dynamo to the trolley
wire or rails, hence to the conductor 43 and
resistances 44 to the track and back through
the conductor 19. Under these conditions
the lamp 25 controlled by the relay 14 there-
fore glows continuously so long as these con-
Suppose, now, the switch
46 should be displaced or the draw-bridge

54 should open, then the resistance 44 is cut

out and the full force of fifty volts will flow
through the circuit. *Under these conditions
the relay 15 which is wound to respond only
to such increased current, will be energized
and the corresponding lamp will glow, this

- being a caution-indicating lamp. The en-
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gineman will then proceed with caution un-
til the switch or bridge is reset and the clear

light will again be in evidence.

'~ Suppose, now, that one train is approach-
ing another running in the same direction

or that two trains are approaching from op-

posite directions and come within danger-
ous proximity. Under these conditions the

~dynamos of the two trains are connected up
1n series and there is developed a voltage of
one hundred, and this is sufficient to energize
‘the relay 16 wound for such voltage, which

will cause the corresponding lamp, a danger

lamp, to glow and will likewise energize the
-solenoid 30, thus shutting off steam and ap-

plying brakes in the customary manner em-
ployed with railway signals of-this charac-
ter, or the air brakes alone may be operated:
The sections of the conductors 3 and 4 may
be of course of any length desired, depend-
1ng upon traflic conditions. o

The dynamo 58 will energize the con-
ductors close to a terminal and thus prevent
the trains from approaching said terminal
except under the desired restrictions.

In the structure shown in the diagram of

Fig. 2, two trains cannot approach a cross-

ing where the tracks intersect close enough

- to cause a collision since at this point a train

“on one track will control the train on: the
60

other track. -

The switches 22 are norﬁially open and ‘|

- are closed only when ene or the other of the

65

dynamos fails to work. The switch 33 is for

~ the purpose of chauging the polar relations
of the dynamos with the shoes 36 and 37.

904,834

56 and the dynamos of the several trains are |
so connected that when the trains are.
brought into the danger zone and are ap-

and 4 shall be continuous for the purposes
of the signal and controlling mechanisms,
but for telephonic purposes these conductors
may be continuous and are made telephon-
ically continuous by the introduction of the
condensers 5 and the telephonic set 41 is
protected from the effects of the dynamos 6

and 7 by the introduction of the condensers
49, ' ' .

tinuous conductors with respect to the tele-
phonie structure but are sectional or discon-

-

It. is not designed that the conductors 3 _

70

75
The conductors 8 and 4 are therefore con- -

tinuous coriductors with relation to the sig-

nal apparatus. The voltage employed in the
system may be greater or less than fifty
volts, which latter is only illustrative.
- It 1s to be observed that the conductors 43
are connected to the contiguous ends of the
rails- at the terminals of the block stations

or lengths of rails which form a continuous

circuit, by the resistances 44 which are
branched off from the conductor to both
rails of the track on each side of the break
in the continuity thereof. There is thus at
all times two resistances in multiple-arc with
the conductor 43, and these multiple resist-
ances are so adjusted that under normal con-
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ditions the current flowing through them is

sufhicient to energize the relay 14. Should,
however, a fault occur in either rail, as for
mstance, -the breakage of the rail or the
breakage of the bond between the rail ends
or possibly the malicious or accidental re-
moval of the rail, then one of the resistances
1s cut out, which means that the total re-
sistanée at this point is therefore doubled
and the several electrical conditions are such

that this doubling of the resistance will cut

down the current sufliciently to reduce the
pull of the magnet 14 to such an extent as
to cause the break of the circuit between the
terminals 26 and 27. This will occur even

-though only one rail of the track be dis-

turbed or with a fault occurring only in the

one rail and is important because a fault in

one rail may be as dangerous to traffic as a
fault in two rails. | -

What i1s claimed is:— S

1. In an electric railway signaling sys-
tem, a source of electric energy, a number of
signaling means on each train, each indi-
vidual signaling means being responsive to
a different strength of electric current, a
pair of traveling contacts arranged on each
train, means for connecting either contact
to the same polar terminal of the source of
current, and a
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pair of sectional conductors

arranged along the line of way in the paths

‘of the contacts, said conductors crossing each
other at intervals to present portions of

their lengths alternately on opposite sides to
be engaged by the contacts in alternation.
2. In electric railway signaling systems,

125

| 1ine conductors formed in sections. each sec- 130
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tion having portions in different planes and |

the sections alternating, a sourct of energy
and a signaling means on each train, a pair
of contacts carried by each train and ar-
ranged to engage one with each of the sec-
tions of the conductor, train conductors con-
necting sald contacts to the opposite poles
of the source of energy, means connecting
one of said current conductors to the local
wirlng system, a return conductor, and a
traveiing contact connected to the wiring
system of each train and engaging said re-
turn conductor. . | |

3. In an electric railway signal system,
two sources of electric energy on each train,
a pair of traveling contacts on each train,
Iine conductors each alternately in the path
of each of the traveling contacts, means for
coupling up the contacts each to one of the
scurces of current, and means for shunting
the contacts around either or both of said
SOUICes of energy. | *

4. In electric railway signaling systeins,
a source of electric energy upon the train, a
pair of contacts upon the train, 1ind condue-
tors arranged alternately in the path of each
contact, a constantly displayed signal upon
the train operative under normal circuit con-
ditions, another signal upon the train re-
sponsive to increased current in the circuit,
and still another signal apparatus respon-
sive to a still greater increase in the current
in the circuit. '

004,834

5. In an electric railway signal system, a

source of constant current electric energy, a
signal means on each train, sectional con-

. ductors along the line of way, contacts ar-
.ranged to engage the sectional conductors
and couple the same in different relations to-

the source of energy on each train, a tele-
phone apparatus on each train, and means
for maintamming the line circuits sectional

40

to said source of energy on each train but

rendering the said conductors centinuous to
the telephone system. |
6. In electric railway signaling appara-

tus, a source of continuous electric current
-and a signaling.means on each train, a pair

of sectienal conductors having the sections
crossing each other at intervals to present
portions of their lengths alternatively on op-
posite sides, a pair of traveling contacts ar-
ranged on each train to engage said con-
ductors in alternation, a telephone appara-
tus upon each train, and condensers connect-
ing the ends of the sections of each conductor
to render the conductors continuous to tele-

phone currents. ' g

In testimony that I claim the foregoiﬁg as

my own, I have hereto affixed my signature

in the presence of two witnesses.
- YORKE BURGESS.

Witnesses:
Jas. M. WALKERE,
K. T. CaarMAN.
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