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To all whom b may concern: | |
. Orcvutr, a
citizen of the United States , nd a resident of
the borough of Manhattan, in the county,
city, and State of New
certain new and useful Improvements in
Electric Signaling Devices for Railways, of
which the following is & specification. =
This invention relates to electric signaling
systems for radlways. o
_ to provide an efficient, economical,
and reliable system and also one in which
both track signals -and cab or train SIgnals

~ may be. utilized. The track signals are ar-
15 |

ranged in blocks along the track. |
The invention also seeks to provide an effi-

clent arrangement by means of which the
train may be stopped when the block about

to be entered is dangerous or occupied by a
preceding train. - S '
. In the accompanying drawings forming

part of this specification, and in which Lika

numerals imdicate corresponding parts i the
- Several figures. Figure
bodying the invention:

1 18 a diagram em-

view showing a modification; and Fig. 31is a
transformer, or
be used'in place of the stationary
shown in Figs. 1 and 2.

- Referring now to the drawines
particularly to Rig. 1, the, track
mnto blocks of which the rajls _
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
Rail 1 may; as shown, be

and more
18 divided

- electrically continuous through the severai
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5 and

blocks. 5 _

_ nd 15 are two separate track
contacts associated

with the block to which

‘the rails 1 and 3 belong. These track con.

tacts 5’ and 13 consist, of suiigble electric con-

“ductors which extend along the track for a
considerable distance mmmediately

1IN ad-

vance of the block to which they belong,

They are Ppreferably formed of rails fixed to

_':5*0

lent, to rail 3 at the

the road-bed.” Track contact 5 is connected
by wire 6 through resistance 7 , OT 1t8 equiva-
entering end of the block.

At the opposite ‘end of the block is trans.

former 8 whose primary coil 9 is connectsd by
- wire 10 to.rail 3 and by wires 11 and 12 iy
rall 1.. Secondary coil 16 of transformer 8 is-

connected by

wire 18 to wire 12 and is con-

York, have invented

Kig. 2 is a similar

1 and 2 belong

L

[ -

J

| nected by wires
13.

36 to a traveling contact

|

‘against front contact 26.

.bloek.

train is occupying
Tights up to .
safe, as for example when there is no train jn
‘the block. S | L

lamps 24 and 28, and

.20, wire 25, and rai] 1.
n

i contact 37, rail 1, Wifes:l

17 and 15 to track contact

which controls

‘the signal circuit as will be
now described. '

The wire 19 is connected at

one end to wire 6 between track contact S5
‘and resistancs 7. At its other end wire 19 is
t connected to armature 20 which is normally

held by spring 21 against back contact 29
and when attracted by magnet 14 moves
Back contact.22
1s.connected by wire 23 through danger lamp
24 to wire 25, and front contact 26 is con-.
nected by wires

27 and 29 through safety.

55

Wires 17 and 15 include magnet 14

6o

lamp 28 to wire 25. Wire 25 is connected to

rall 1. Thus magnet 14 is connected in g
controlling circuit which includes the sec-
ondary of transformer 8, and this magnet 14

7G

18 arranged to control the track signal for the

This track signal may consist of any
type of signal capable of giving a danger and
safety indication, as required, and this signal

may be operated from any convenient
source. of elec-:
located on the train. ' As shown in the

source, but preferably from s
tricity
drawings, this signal consists of two lamps.
Lamp 24 lights up to show that the guarded
section is dangerous, as for example when a

show that the gaarded blockis

As shown in the a,ccémp&nying arawings,
the signal consists of :
1s operated.by the sig-

nal circuit which includes wire 19, armature

the preferred arrangement of the Sys-
tem, the generator for energizing the trans-
former and for furnishing the power to the
track signal is carried on the train. Ary
suitable type of generator mey be emploved.

30 is the generator.on the train.
of this generator is connected by wires 35 and
37 carried. by the
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the block.. Lamp 28 -

the danger and safety

95

One side

tran and arranged to travel in electric con-

nection with rail 1. The other side of the
generator 1s connected by wires 84 and 33 to.
a traveling contact 31 carried by the train

I0Q

and which is arranged to make electric con- |

nectlon with track contact 5. When the
train reaches contact 5, the rail circuit for
epergizing transformer 8 is cormpleted as fol-
lows; from gemerator 30, throogh wire 36,

2 and 11, primary 9
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2.

of a transformer 8, wire 10, rail 3; resistance
7, wire 6, track contact 5, traveling contact
31, and wires 33 and 34 back to genera-
tor 30.

¢ tion carried on the train completes the con-
trolling circuit through n lagnet 14 which 18
thereupon energized from the secondary coil
of transformer 8.
thus completed may be traced as follows—
traveling contact 32 carried on the train, sta-
tionary contact 13, wire 15, magnet 14, ‘wire
17, secondary coil 16 of transformer, wires 13
and 12, rail 1, traveling contact 37, wires 36
and 40, magnet 39, and wire 38 back to con-
rnct 32 Ab the same time, the signal circuit
for the track signal will be completed from
generator as follows—from ‘geperator 3U
through wire 36, contact 37, raill 1, wire 29,
through either lamp .24 or 28, armature 20,
wires 19 and 6, track contact 5; contact 31,
wires 33 and 34, back to generator. If there
is no preceding train on rails
magnet 14 will be energized so as to give &
safety signal to the approaching train—that
25 is to say,lamp 28 will
- there is a preceding train on rails 1 and 3,
then the primary of transformer 5, which 1s

i1 the rail circuit, will be shented by this pre-
ceding train and a danger signal will be

0

20

30 given—that is to say, lamp 24 will hght up n.

advance of the approaching train. o
It will be seen that the rail circeit. which
includes the primary of transformer and
the signal eircuit which includes armature 20
35
current from generator 30. In order to gult-
ably divide this carrent between the two cir-
cuits, some resistance device, or equivalent
“device, such as the resistance coil 7, 1s em-
40 ployed. | -.
" In the best embodiment of the complete
invention, a signal or signals are ‘carried on
ihe train, and generally in the engineer’s cab.
These signals also indicate the condition of
45 the track in the same way as does the track
.signal. 51 and 63 indicate electric lamps
‘whieh together constitute the train signal
and which are arranged in & cireuit controlled
- bv magnet 39. ‘Magnet 39 operates arma-
so ture 43 provided with & retractile spring 44.
" Back contact 51 of armatare 43 1s connected
by wires 62 and 64 throuv oh danger lamp 63
o wire 53, which latter 1s connected by wires
54 and 35 to generator 30.
of armature 43 is connected by
and 52 1hrovgh safety lamp 51
Armef ie 43 18 connected by
to the opposiie side ot generator 30. It will
Ho thus seen that when armature 43 is against
front contact 46 sofety lamp 51 lights up,
and that when armeture 43 is against back
contact 61 danger lamp 63 lights up. Mag-
het 26 is included in a cireuit on the train
which is normally closed, that is, before the
65 train has reached track copiacts 5 and 13.

to wire H3.

Qo

At the same time, a circult connec-*

The controlling circuit

1 and 3, then |

ight up. If, however, |

are arranged 1n multiple, both deriving their

wires 45 and 34

:

30.
acainst front contact 46,

through magnet 39

valve 57 1 4

- 855,068

This cireuit may be traced as follows—irom
generator 30, throv oh wires 35, 3b and 40, to

magnet 39, wire 38, traveling contact 52,7

back stop 42, wires 41 and 34 1o generator
Thus armature 43 will be normally held
oA and lamp 51 will be
normally lighted. When traveling contact
29 meets track contact 13, the Jocal circait
is broken at 42, but mag-
net, 39, being connected on one side to travel-
n
other side to traveling contact 37, will be
connected in the controliing circuit which in-
cludes magnet 14 and secondary coil of trans-
former 8 so that if there is no preceding train
on rails 1 and 3 magnet 39 will continue to be
energized, but from secondary coil of trans-
former 8, thus continuing a safety signal 1n
the cab from lamp 51. %f, however, & pre-
ceding train 1s on rajls. 1 and 3, magnet 39
will receive no current irom transformer 3
and armature 43 will shift to back contact 61
thereby energizing danger lamp 63 on the
train so as to light up this lamp.

48 is a magnet carried on the train and con-
nected on one side to wire 47 and on the other
side by wire 49-to wire 54 so that it 1s ener-
oized whenever lamp 51 is energized.
naonet 48 operates armature 55 provided
with the retractile spring 56 and connected
bv link 60 to lever 59, which lever operates a
fluid presscre pi}i)e 5&. '

fvid pressvre pipe 58 may be vt

| an additional signal, such as a whistle, or to

| rangement is the same as

Front contact 46. |
wires 47, 50, |

|

!
1

t

|

supply the motive power for the car or train.
When the magnet 48 1s energized, that 1s
when the track is safe for the advancing
train, flvid pressvre wovld - be supplied
throvgh pipe 58 to aperate the train. When,
however, the track is dangerous for the train,
then magnet 48 would be de-energized at the
<arre timre that danger lamp 63 lights vp and
fluid presscre in pipe 53 world be cut off so
as to stop the train. It flvid pressure pipe
58 is used to operate an additional signal,
such as a whistle, then the whistle would be
blown to indicate danger when magnet 48 18
de-energized. e
In the diagram shown in ¥ig. 2, the ar-
that shown in Iig.
1 except with reference to some of the cir-
cuits .on the train. . This will be now de-
seribed. In Fig. 1, magnet 48 1s arranged In
multiple with lamp 51 so that both are con-
trolled by armature 43.
48 is arranged in a separace circult con-
trolled by armature 66 which is operated by
magnet 85. ° In ig. 2, wire 50 is connected
at one end to front contact 40 and at 1ts
other end to lamp 51.  Wire 47 is connected
ot one end to wire 49 and at its other end to
one side of magnet 65. The other side of

this magnet 65 is connected to one side of

magnet 39, the opposite side of this magnet
39 pbeing cﬂnnect;e(i by wire 38 to contact 32.

contact 32 and being connected on 1ts

This

ized to work

In Fig. 2, magnet
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Thus magnets 39 and 65 are in series. Ar-
mature 66, which i1s operated by magnet 65,
1s connected by wire 34 to one side of gener-
ator 30. 'The contact point for armature 66

1s connected by. a wire -through magnet 48

with wire 49. Thus magnets 39 and 65 will

~ be simultaneously energized from generator

TS
20
2.5
20
,35

40

A

“mature 43.

30 and will be stmultaneoulsy deénergized
when the circuit through the magnets 1s
broken at contacts 32 and 42. Moreover, 1t
wiil be noted that magnet 48 will be ener-

‘gized. through armature 66 simultaneously

with the energizing of lamp 51 through ar-
Thus magnet 48 operates at the
same time and for the same purpose in Fig. 2
as 1t does In Fig. 1: o
In Fig. 3 1s shown a diagram of a. rotary
transformer, or motordynamo,82. . Thismay
be substituted for the stationary transformer
8 shown in Figs. 1 and 2, in which case wires
10, 11, 17 and 18 will be connected 1n the
track circuit and in the controlling circuit 1in
substantially the same way as shown in Figs.
1and 2. ° - |
It is to be understood that the various fea-

tures of the invention may be modified and

combined in different ways without depart-
ing from the substance of the invention.
What I claim and desire to secure by let-
ters Patent 1s:— '. |
1. In an electric signaling system for rail-
ways, the combination of a controlling cir-

~cuit including a transformer and a magnet; a
~ signal circuit operating a track signal com-

prising danger and safety lamps and con-
tr_'olle(T by said magnet; a rail circuit for ener-
oizing the transformer and including both

rails of the track and said transformer; and a |

generator on a train arranged to be connected
with the rail circit.

2. In an electric signaling system for rail-
ways, the combination of a circuit including
a transformer and a magnet; a signal circuit
operating a track signa% comprising danger
and safety lamps and controlled. by said mag-
net; a rail circuit for energizing the trans-

rmer and including both rajls of the track
and said transformer; a generator on atrain;
and conbacts on said train arranged tocon-
nect the generator in said signal circuit.

3. In an electric signaling system for rail-
ways, the combination of a circuit including

a transformer and a magnet; a signal circuit

- operating a track signal comprising danger

- former and including both rails of the track

_» nett the

and safety lamps and controlled by said mag-
net; a rail circuit for energizing the trans-

and said transformer; a generator on a train;
and contacts on said train arranged to con-
generator in both the rail and signal
crreults. . S
4. In an electric signaling system for rail-

ways, the combination of g circuit including

-8 transformer and a magnet; a signal circuat

SRV
ot

operating 8 track signal comprising danger

kil

“and safety .Iamps and controlled by said mag-

net; a rail circuit for energizing the trans-

former and including both rails of the track

and said transformer, said signal circuit and
sald rail circuit being connected together 1n
multiple; a generator on a train; and contacts

on said train arranged to connect the gener-

ator in said signal circuit.

5. In an electric signaling system for rail-

ways, the combination of a controlling cir-
cuit including a transformer and a magnet; a

| signal circuit operating a track signal and
controlled by said magnet; a rail circuit for

energizing the transformer and including both
rails of the track and said transformer; a gen-

“erator on a train arranged to. be: connected
with the rail circuit; a signal on the train; a

magnet on the train controlling said signal;
and contactson the train connected with said

train magnet and arranged to be connected

with the controlling circuit.
6.. In an electric signaling : :
ways, the combination of a controlling cir-

cuit including a transformer and a magnet; a
signal circuit operating a track signal and
i controlled by said magnet; a rail circuit for

energizing the transformer and including

signal and 1ncluded in a normally closed
train circuit; contacts on the train connected
with said train magnet and arranged to be
connected with the controlling circuit; and
a circuit breaker in said train circult arranged.
to be opened when the train magnet 1s con-
nected with the controlling circuit. _

7. In an electric signgling system for rail-
ways, the combination of a controlling cir-

.cuit including a transformer and a magnet; a
signal circuit operating a track signal and.
controlled by said magnet; a rail eircuit for

energizing the transformer and including
both rails of the track and said transformer;
a generator on a train arranged to be connect-

ed with the rail circuit; a train stopping de-"

vice on the train; a magnet on the train con-
trolling said train stopping device; and con-
tacts on the train connected with said train
magnet and arranged to be connected with

‘the controlling circuit. -

8. .In an electric signaling system for rail-
ways, the combination of a controlling cir-
cuit including a transformer and a magnet; &
signal circuit operating a. track signal and
controlled by said magnet; a rail circuit for
energizing the transformer and including

both rails of the track and said transformer;

5 fenerator on a train arranged to be connect-
ed with the rail circuit; a frain stopping de-
vice on the train; & magnet on the train con-

 trolling said train stopping device and in-

cluded.in a normally closed train circuit ; con-

| tacts on the train connected with sald train

s -
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system for rail- .

9o

| both rails of the track and said transformer;
a generator on a train arranged to be con-
' nected with the rail circuit; a signal on the
train; a magnet on the train controlling said
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magnet,_-.'a,nd arranged to be connected with |

the controlling circuit; and a circuit breaker
in said train circuit arranged to be opened

when the train magnet is connected with the

controlling circuit.

9. In an electric signaling system for rail-
~ wavs the combination of a controlling circuit

including a transformer and a magnet; a sig-
nal circuit operating a track signal and con-

trolled by said magnet; a‘rail circuit for en-

‘ergizing the transformer and including. both

~rails of the track and said transformer; a sig-

13

nal.on the train; a magnet on the train con-
trolling said signal; and contacts on the train

connected ' with said train magnet .and ar-

" ranged to be connected with the controlling

20

30 . |
~ train circuit arranged to be opened when the

circuit. - : :
10. In an electric signaling system for rail-

ways, the combination of a controlling eir-

cuit including a transformer and a magnet; a
signal circuit operating a track signal and

controlled by said magnet; a'rail circuit for

energizing the transformer and including both
rails of the track and said transformer; a sig-
nal on the train; a magnet on the train con-
trolling said signal and included in a nor-
mally closed train circuit; contacts on the

train connected with said train magnet and

arranged to be connected with the control-
ling circuit; and a circuit breaker 1n said

train magnet is connected with the control-
ling circuit. - T
11. In an electric signaling system for rail-

1

i

855,968 .-

-w_a,ys, the combination of a controlling circuit 35
including a transformer and a magnet; a sig-

nal circuit operating a track signal and con-

trolled by said magnet; a rail circuit for en-
ergizing the transformeér and including both

rails of the -track and said: transformer; a 4o

“train stopping device on the train; a magnet.
‘on the train controlling: said train stopping |

device; and contacts on the train coniected
with said train magnet and arranged to be
connected with the controlling circuit., -
12. In an electric signaling systéem for
railways, the combination of a controlling

45

circuit including a transformer and a magnet;

a signal circuit OSerating a track signal and
controlled by said magnet; a rail circuit for so
energizin%lthe transformer and including both

rails of the track and said transformer; a

‘train stopping device on the train; a magnet.

on the train controlling said train stopping
device and included in a normally closed
train circuit; contacts on the train connected
with said train magnet, and arranged to be -
connected with the controlling circuit; and
a circuit breaker in said train circuit arranged
tobe opened when the train magnet 1s con- 60
nected with the controlling eircuit. . =
In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.. .
o - EDWARD L. ORCUTT.
Witnesses: e
RicEARD SHELDON,
Leoxarp Davy.
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