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To all whom it may.concern.- .

Be it known that I, Epwagp L. Orcurr, a

citizen of the United States, and ‘a resident
of New York city, in the county and State of
New York, have invented certdin new and
usefu! Improvements in Electrical Signaling

~ Devices for Railroads, of which the fallowing

- 18 a specification.
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This invention relates to electrie signaling |

systems for railways.

S

" It seeks to provide an efficient; economical
and reliable system ‘and also one in which |
“both track signals.arranged in blocks along

the track, and also’cab or train signals car-

Tled on the train may be utilized.

The invention also seeks to provide an ef-
ficient, reliable and economical arrangement

by means of which the brakes may be ap--

- plied: to stop the train when the block about

20O

 part of this specification, and in which like
numerals indicate corresponding parts in the
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to.be entered is dangerous or occupied by a
preceding train. | |

- In the accompanying | drawings formjilg-

several figures; Figure 1 is a diagram .em-
bodying the invention and showing a single

track signal for the block; Fig. 2 is a similar |

view showing a plurality of track signals for
a block and associated means on the train
for stopping the train; and Fig. 3 is a dia-

former or motor dynamo which may be used

40
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in place of the stationary transformer shown

- 'in Figs. 1 and 2.
35

Referring now to the drawings and more
particularly to Fig. 1, the track is divided
into blocks of which rails 1 and 2 belong to
the first block, rails 1 and 3 belong to the

second block, and rails 1 and 4 belong to the
third block. Rails 2, 3, 4, etc. are insulated
~ from each other.

1 e Rail'1 may, as shown, be
electrically continuous through the several
blocks. 5 and 6 are two separate track con-

tacts associated with the block to which

rails 1 and 3 belong. These track contacts
5 and 6 consist of suitable electriec conduc-
tors which extend along the track for a suit-
able distance in advance of the block to
which they belong. They are preferably
formed of rails fixed on the road-bed. At
the opposite end of the block is transiormer
10, whose secondary coil 11 is connected by

't

A
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-grammatic representative of a rotary trans- |

signal capable of

connected to rail 1.

connec_ted by wire 17 to wire 13 and 13 boﬁ-— '
nected by wire 16 to track contact 6. - Track:

magnet & 1s connected by wires 9 and 7 to
rails’ 3 and track congtact 5; respectively.
Thus magnet 8 is connected in the track cir-
cuit which includes track contact 5, rails 1

and 3 and the secondary coil 11 of the trans-
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former, ma‘grnfet 8 and track contact 5 being -

I Serles.

This track signal may consist. of a’ny"

giving a danger and safety

his track magnet 8 is arranged.
| to: control the track signal for the block.
type of

Indication, as required, and this signal may

be operated from any convenient source, but

preterably from a source of electricity located
on the train. As shown in the drawings,
this signal eonsists of two lamps. One lam

lights up to show that the guarded block is
dangerous, as for example when a train is:

occupying this block. - The other lamp
ights up to show that the guarded block is

safe, asfor example when there is no trainin

75

this block. As shown in the accompanying

drawings, the signal consists of these danger
and safety lamips and is operated from the

supply circuit for the transformer, said sup-

ply circuit 1neluding the track contact 6,

S0

wire 16, primary coil of transformer 10, and.
rall 1. ,Armature 19 of magnet 8 is con-

nected by wire 18 to wire 16. .
tact 20 1s connected by wires 21 and-“23 to

‘wire 24 and includes lamp 22. Front con-
| tact 26 1s connected by wires 27 and 29 to
- wire 24 and includes lamp 28. Wire 24 is

Thus lamps 22 and 28
are arranged to be connected alternately in a

shunt or bridge across the supply circuit.

When magnet 8 1s deénergized and armature

19 is retracted by its spring 25, the shunt is
closed through lamp 22. 'When, however,

-magnet 8 1s energized, the armature 19 moves

over to contact 26, lamp 28 1s included 1 the
-shunt and lamp 22 is cut out. In the pre-

B&Gk CON-
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ferred arrangement of the system, the gener-

ator for the supply circuit is carried on the
tramm. Any suitable type of generator may
be employed. _
train. One side of this generator is connect-
ed by wires 31 and 51 to a traveling contact

30 1s the generator on the

TQO

50, carried by the train. = This traveling con-
“tact, as the. train advances, 1s arranged to
‘make ccnnection with track contact 6. The -

‘wire 14 to rail 3 and by wires 12 and 13 to | opposite side of the generator is connected by
‘rail 1. Primary coil 15 of transformer 10 1s | wires.27 and 53 to a traveling contact 52 ar-

IO§



- ranged to travel in electric conneetlon with |
| ra,ll 1.

=

When the train reaches contact 6,

~ the supply circuit for transformer 10 is com-

 wires 53 and. 37 ‘back to cenerator 30.

Lo

20

pleted as follows—from generator 30 through
wires 31 and 51, traveling-contact 50, track

contact 6, wire 16 primary coil 15, wires 17
and 13, rail 1, trevehng contact 52, and

circuit, of course, energizes secondary coil 11

of the transformer thereby enercrlzmg mag-

net 8, as will presently be seen.- 42 and 47
indicate electric tamps carried on the train,
and preferebly in the engine cab, and consti-
tute a train signal. | This signal is controlled

by magnet 35 carried in the train, the ar-

is energized the lamp 42 will be lighted to in- |
dicate safetv, and when this magnet is deén-
ergized the 1a,mp 47 will be llghted to indi-

cate danger.” Magnet 35 is connected on one

- sude by wire 34 to traveling contact 33 car-

25
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lamps will be presently explained.

ried on the tre,ln and 1s connected on-its |

other side by wires 36 and 53 to travehng

contact 5H2.
ranged to make electric connection with

track contact 5. When the train reaches

track contact 5, magnet 35 is connected in

the track olrcmt as follows—from magnet 35

through wire 34, traveling contact 33, track
contact 5, wire 7, magnet 8, rail 3, secondery

coil 11 of tre,anormer 10, rail 1 traveling |
contact.52 and wires 53 and 36 to magnet 35,

It will be seen that magnets 35 and 8 which
control, respectively, thé train sighal and the
track mgnel are arranged 1n series.

18 energ1zed and there is no train in the
block, magnet 35 will be energized and will

cause the safety lamp 42 to light up. If,
however, primary coil 13 is energized and a
train 1s occupying the block, and thereby

shunting the current in the ‘track circult,

magnet 35 will be deenerglzed and denger'
The circuit for these

39 is the |

lamp 47 will light up.

-armature of magnet 35 and'is connected by

50
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~wire 38 fo one side of the generator 30.
contact 46 is connected by wires 48 and 49 to
wire 45 and includes lamps 47. Iront con-

tact 40 is connected by wires 43 and 44 to
wire 45 and includes lamp 42.

tact 33. This trevehntr contact 33, when 1t

~ tact 5, opens the connection with back stop

| .89
o ehng contact keeps the eonnection with back
6 5 stop 32 cloeed as shown in the drewmge | serve 130 a,pply the brakes

At other: times, the spring of this trav-

i

This

Traveling . contact 33 1s: ar- |

ger lamp 47

If, at
this time, the primary coil of the transformer

cuts 1n da,nger la,mp 47 causing the
..hght up.

Baek 1

Wire 45 is
connected by wires 36 and 37 to the opposite.
side of generator 30. The spring 41 holds 1ts
armature 39 on the back contact 46 when
magnet 35 1s not. energized. . The generator
18 demgned to be continuously active so as to:)
light up either lamp 42 or 47 depending upon |
the condition of magnet 35. Wire 34 1s con- |

nected to back stop 32 of the traveling con-
- bc
- makes connection with the: etetlonerv con-

side.

856,004

Before the treln reeches track contact 5, the

.magnet '35 is energized from generator 30 by

circuit—f{rom " generator 30,

the following
BE stop 32, contact 33, wire 34

wire 31, bac

magnet 30, eres 36 and 37, beck to genere—
T tor. | .
"The operetlon of the system is as followe—-—— -

Befere the train reaches the track contacts 5 .

and 6, the local train circuit through magnet

35, ]ust above traced, énergizes the magnet

75

end ¢loses the circuit throug Tamp 42, which -

I is a white lamp and gives asafety indication. =

When the train reaches track contacts 5 and -
6, traveling contact 50 makes. conhection

with track contact. 6 thereby conneotmg oen-

80

cangement being such that when the megnet | erator 30 w1th the supply ¢ircuit, as hereto-

fore traced. This. circuit - operetes trans-

former 10 and energizes the track circuit

which has just been completéd by ‘the con- .

nection esteblished between contacts 33 and
5. This circuit has been traced above. This
energizes’ magnet 8 which thereby cuts out
lamp 22 and cuts in lamp 28, which latter
_thereupon lights up to show safetv

net 35/there—bv cuttlnﬂ' out dan-
om: connection with generetor
30 and cutting in safety lamp 42, which lat-
ter- thereupon lights up. When traveling

eNCIrZ1zes: ma%r

It also

90?-

contact 33 made connection with track con-

tact 5,it'broke at back stop 32 the local train

circuit through magnet 35 heretofore traced

circuit.
up to indicate danger.

that armature 39 cuts.out safety lem}') 42 and
)

tter to

95

8o that said magnet 35 becamé thereupon de-
‘pendent for its energization upon the. track
If, at this time, a train is occupying .
the block the track magnet 8 will be deéner-
gized thereby causing track lamp 22 to light
The presence of the. = -
‘train in the block also prevents magnet 35 = .

| from being energized by the track circuit So .
10§

100

The resistanée of the various lamps and]v
magnets, ‘especially those on the train, can.

be adjusted in a wey 3088 to secure the best |

results.

110

In Fig. 2 are ehoWA three traok SIgn’els,“ o
I each consisting of a danger and safety lamp.
The denger lemps 22 are connected. in multi--

‘ple by wires21 and 23 to back contact 20 on

115
one side-and to wire 24 on the other side. : .

The sa,fety lamps 28 are connected in multi- i

28 constitutes a signal. ‘In-Fig: 2

connected by link 58 to lever 56 fulcrumed at

-57 and operating a valve 54 in fluid pressure _
This fluid pressure pipe may con-

pipe 55.

ple by wires 27-and 29 to front contact 26 on .
.one side and to wiré 25 on the other side.: -

Each pair of danger and safety lempe 22 end
60.is a
magnet ‘carried on the train and connected
by wires 61 and 62, reepeetlvely, to contact. .
40 on -one side and to wire 36 on the other
- The armature -59 of this magnet is

‘12¢C -

r25 |

trol or operate a whistle, or other signal, or

Megnet 61 Is en-

;.13‘-’
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ergized eo:oourrentl}r with safety lamp 49,1 train for the- su]_:)];)l}r clromt a- 1ura11t - of
 When magnet 35 is deénergized and lamp 47

lights up to indicate danger, magnet 60 1s de-

energized, 1its armature is retracted by spring

63 therebtr operating valve 54 to apply the

| brakes or blow the whistle, as desired.

In Fig.. 3 is' shown a dlagram of a rotary

‘transformer or motor-dynamo- 64. 'This
‘may be substltuted for the statlonary trans- |

former 10 shown 1 Figs. 1. and 2, in which
case wires 12, 13, 14 and 17 will be oormected

in the track circuit and inthe supply circuit:
in substantially the same way as- shown in

~ Figs. 1 and 2.

20
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It 1S to be lmderetood that the varions fea;

tures of the invention may be modified and
cormbined in different ways without depart-

ing from the substance of the invention.
What I claim and desu'e 10 secure by Let-

ters Patent 1s:—

1. In an eleetric mgnalmg system, the
combination of a track circuit including a
transformer, both rd#s of the track, a mag- |
net and a track cohtact, said magnet and "

track contact being arranﬂ'ed in series; a sup-
ply circuit for the transformer a crenerator
for the supply circuit; a track srcrnal oon—-
trolled by said magnet of the traek circuit;

sienal on a train; a magnet on said tram
oontrollme the train swnal contacts on said
train connected with said magnet on the

train and arranged to make connection with

said track contact and one rail of the track.
2. In an electric signaling system, the
combination of a track circuit including a
transformer, both rails of the track, a magnet
and a track contact, sald magnet and track

contact being arranged In series; a supply
circut for the transformer; a 1t:"enerator for

the supply circuit a plurality of track signals
controlled by said magnét of the track cir-
cult; a srcrnal on a train; a magnet on said
tram oontrollmcr the train Slcrnal contacts on

“said train connected with said magnet on the
train and arranged to make connection with:

said track contact and one rail of the track.
3. In an electric signaling system, the

combination of a track olrcult mcludmo' a

transformer, both rails of the track, a mae'net
and a traoL contact, said magnet and track

-contact belng arranﬂ'ed In series; a supplv

circuit for the transformer a ﬂ'enerator on a
train for the supply circuit: a track swnal

_oontrolled by sald magnet of the track cir-

cuit: a elcrnal on said tram a magnet on said
train oontrolluw the train swnal oontacts on
said train conneeted with sald mafrnet on the
train and arranged to make connectlon with

- sald track oontact and-onée rail of the track.

6.0 -

4. In an electrne srtrnahntr system, the
combination of a track olrcmt moludmﬂ' a
transformer, both rails of the traok a macrnet
and a track contact, sald matmet and track

contact being arranﬂ'ed in series; a.supply

‘contacts on said.train comleotod with eald

trolled by

‘track signals controlled by said magnet of the.
track circuit; a signal on said train; & magret

on said train controlling the train signal:’

i)

hagnet on the train and arranged te make-

connection with said track contaot and one

rail of the track.

5. In an electric 31gna1111g system, the
combmatron of a track circuit including a

transformer, both rails of the track, a mag-

73‘5‘

net and a track contact, said maﬂnet and |

track contact being arrancred in series; &

supply circuit for the transformer; a oener-

ator for the supply circuit; a track swnal eon-
-said -magnet of the track eircuit
and operated by the current in the supply
circuit; a signal on a train; a magnet on said
train eontrollmg the train signal “contacts on

sald train connected with sard mafrnet on the
“train and arranged to make connection with

sald track contact and one rail of the track.

6. In an electric signaling system, the:

combination of a traok olromt moludmcr a

transformer, both rails of the track, a Illaﬂ'llet

and a traok contact, sa1d magnet and treok

| contact being arranged in series; a supply
circuit for the trans

former; a ﬂ'enerator
the supply circuit; a plurahty “of track Sig:-
nals controlied by said magnet of the. track
circuit and operated by the current in the

supply circuit; a signal on a train; a magnet

for :

8¢
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on said train controllmcr the tram signal; .

contacts on said traln oonneoted Wlth sald

magnet on the train and arranged to make

,connection with said track contact and one
rail of the track.

100

7. In an electric signaling system, the
combination of a track- circuit- including a -

transformer, both rails of the track, a macrnet-
.and a traok contact, sard magnet and traok 7

contact being arranged in series; a supply

105

circuit for the transformer; a generator ona .

train tor the supply olromt a track sign

controlled by said maﬂ'net of the track eir-

cuit and operated by the current in' the sup-

ply circuit; a signal on said train; & magnet
on said tram oontrollmcr the tram signal;

al -

11O

contacts on said train oomleeted Wlth sald R

magnet on the train and arranged to make

115

connection with said track oon’raot and one

rall of the track.

8. In an electric signaling svstem the o
combination of a traek olromt moludmﬂ' :

transformer, both rails of the track, a maﬂ'net

120

and a track contact, sald magnet and track ;

~contact being arranfred in series; a supply

circuit for the transformer a 1n"emz'rator ona

train for the supply circuit; a plurality of

track: ewnals controlled by said magnet. of
the track circuit and operated by the curreit .

in the:supply circuit; a signal on said.train;

125

‘a-magnet on: said tram eontrollmfr the tram o

swnal contacts on said train -connected with

'65 cirewsy for the transformer a ﬂenerat or §n a | said magnet on the train and arranﬂ'ed to 130
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“make connection with S&ld trc,ck contact and : rails of the track, and a track ccnt&ct said

one rail of the track.

9. In an electric swnalnw svstem for rall—

ways the combination of & track circuit in-

cludm%' a transformer, a track magnet, both
‘ralls

track ma,crnet and track contact bcmﬂ' ar-

' rangc& in series; & track signal ccnsmtmﬂf of

-electric lamps controlled bv said track mag-

tram controlling said train sw'nal, a supply
“ciréuit for the transformer; a generator for

- the supply circuit; contacts on said train con-

nccted with said tram magnet and arranged |

to-make connection with sald track contact
‘and one rail of the track, whcrebv said track
magnet and sald ‘train mafmet will be con-
‘nected in series for ccntrollmw the track and
- train signals; and a brake a,p]}h'mfr device on
S&ld tram controlled by said track cireuit.
10. In an electric signaling system for rall-
wa,ys the combination of a track circuit in-
cludmﬂ' a. t‘ransfcrmcr a track magnet, both

i AR R

the track, and a track contact, said |

. 856,094. BN

track magnet and track contact bcmcr ar-

ranged in series; a signal on a train; a brake.
| applﬂnfr device on said train; a mafmet on -
said train controlling said train swnal and

brake applying’ dcwcc a supply circuit for

the transfcrmer a crencrator on- said train

for the supply ClI'CIlIt a track signal operated

| by thesupply circuit and ccntrcllcd by said
net; a signal on a train; a. magnet on said

25.

o

track magnet;. contacts on said train con-
nected with said train magnet and arranged

to make connection with said track ccntact

and one rail of the track, whereby said track

35

magnet and said ‘train mao*net will be con- -

nected 1n series fcr contrclhnﬂ' said track a,nd
train signals. |

In testlmony whercof T have swncd my 4c

nanie to this spcclﬁcatlcn in the presence cf
two subscribing witnesses.

| \Vitncsscs:
ILEoNARD DAY, _
M1y G GRAVIER.
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