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To all whom it may concern:

~ Beit known that I, WiLMER W. SALMON, a

citizen of theé United States, and resident of
Rochester, "in" the county of Monroe and

- State of New York, have invented' certain

new and useful Improvements in Railway
Signaling Systems, of which the following 1s

This invention relates to railway signahng
systems, and particularly to means for ada-

‘ing new features of safety to signaling ap-

paratus already known. _ _
-The invention consists 1n the apparatus

. hereinafter deseribed and claimed.
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. In adapting a system of signals to electric
railways it has been found desirable to em-

_ ploy electric currents having different prop-
. erties or characteristics, for the propulsion
- _,and for the signaling. As an example of

20

“these different currents, direct current will
be deseribed for the propulsion, and alter- |

nating current for. the signaling. The ex-

-ample of signal exhibited will be a semaphore |

- arm. -

25

The railway track has two rails, of which

" “rail 1 in the diagrammatic drawing will be

30

called the propulsion rail heérein, and is em--
- ployed for the return of the direct
- sion current, while the rail 2 1s
signaling rail herein, and is employed for

conducting the. alternating or signaiing cur-

rent only. A signaling circuit 1s employed

- which includes signaling devices and in-

35

- cludes a portion of the propulsion rail. |
35 Ordinarily, for signaling purposes, the signal-

ing rail is divided into a serles of insulated

- sections A, B, C, each of which has relation
~ to the operation of a particular signal or

40

‘semaphore, and is_a part of the. signaling

circuit pertaining thereto.

In the said drawing, 3, 3 are the insulating
joints for separating, electrically, the sec-

tioms of the signaling rail.

495

signaling feed system, and its secondary 9
copnected with the rails 1 and 2. - The re-
distance 10 is inserted in the connection to-.
the propulsion rail 1 of the said secondary,

50

. 4, 5 are the wires of the sigﬁaling feed sys-

. tem, which are connected with the alternat-
ing current dynamo 6. For each signaling.

section there 1s a transformer 7, having its
primary 8 connected in multiple with the

in order to cut down direct current which

I natiﬁg current relay 11 has its primary 12

y——

or propul- |
c'alfed the |

of the signal.

signaling sections A,

connected in multiple with the wires 4 and

5 of the signaling feed system, and its second-

ary 13 connected at one terminal with the
signaling section 1n question, and at its other

terminal with the propulsion rail. In the
connection of sald secondary 13 to the pro-
puision rail 1 is a resistance 14, for the same

| purpose as the resistance 10. The relay has

an armature 15 in the local motor circuit
When the armature i1s at-
tracted, the local motor circuit is closed,

and the motor operatés to actuate the sema-

phore arm and fo hold it at safety, as at 18

and 19; while if the relay armature is not

attracted, it falls away from its contact, the
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said local motor circuit opens, and the sema-

phore arm is no longer held at safety, but
automatically moves to the danger position

by the actionof itscounterweight 20,asshown -

at 17. The propulsion feed wire 21 is con-
nected with a direct current dynamo 22,

‘which is also connected to the propulsion

rall 1. | - | |

When a car enters 13)011 any one of the
B, C, shown in the
diagrammatic plan, current from the trans-

former 7 passes through the wheels and axles

79
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of the car, and not through the secondary 13 .

of the relay 11, whereupon current through
the relay ceases, the armature drops, the cir-

‘cuit 16 opens, and the semaphore arm moves

to the danger position. =~ _
It has been customary to provide an addi-

‘tional or supplemental return conductor 23

for the direct current, and to connect it by a

suitable number of cross-bonds 24, 25, with ~

the propulsion rail, so that there shall be &
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certainty of free and ample return for the

~propulsion current after passing through the

motor of the car. With the construction
any of the signaling sections.is exhibited as

described. In case the signaling rail should

be broken, the current to the relay would be

cut off, and the semaphore relating to the

95

thus far described, the presence of a car on |

1090

section in ‘which the break exists, would im-

mediately go to danger. But if a break

should oceur in the propulsion rail, a circuit
is formed through the cross-bonds and return
conductor, so. that the current from the
transformer 7 would pass through the rellaj*,
and the break of the propulsion rail would

‘might pass’into the transformer. - An alter- | not be signaled. -
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It is -a‘,_fuhdﬁmental rule of r&iiwa‘_‘?-’s' ;13,1-
ing practice that in caseé of the failure of any

part that-controls a signal, that signal must |
‘automatically and immediately take the dan-

ger position. Heretofore there -has been no

. efficient protection against.a broken propul-
sion rail in electric railway systems in which
ann additional return conductor has been

- cross-bonded with the propulsion-rail; and it

10

1nto & series of sections, such as E, F, by

is to the removal of this dangerous defect
that the present invention is:directed. . For’

this purpose, the propulsion rail is divided

means of Insulating joints 28, 29, 30, and, two

_cross-bonds are provided extending from:the

return conductor 23, one to one end of an in-
sulated section of the propulsion rail, such as

¥, and the other to the other.end of the same

- section. One end of the section has a simple

20

- 25

cross-bond, or eonnection, such as 24. The
other end of the same section (F) has a cross-

bond or connection 26-in series with-a react-
‘ance 31,’of such character that with the par-
ticular alternating current employed, the.
said current will be.stopped or choked to an

~ extent sufficient to deénergize the relay 11 of
" the section In question;-and thus a circuit for

30

- mimed . conditions, separates, .either .com-.

‘the passage of alternating current through:
the relay of section I cannot be made either

through a break in a section of the propul-
~ sion raill or around the break through the

cross-bonds and return conductor, -
‘A reactance is a device that, under deter-

880,820

| is passible, 88 will be explained. « The érosg~

bonds. are connected to the imsulatdd sec-

tions as near to the insulations as posagble.

One terminal of the secondary 9 of the trans-

former. 7 is likewise connected near to one 70

end of an insulated section of the propulsion -

rail, and the other terminal near to the end

‘of the adjacent insulated section of the sig-

naling rail;.and the terminals of the second~

ary.13 of the relay are connected near to the
“other ends of the same msulated sections.
‘With the arrangement shown, in which the

return. conductor has two cross-connections

75

for each insulated section of the propulsion

rail, one cross-connection to one end of said
section and the other cross-section to the
other end of said section, and a reactance in
series with one of said cross-connections, the

-signal will go to danger immedjately upon &
| break 1n the propulsion rail between said

cross-connections thereto and when no. car
is'on the broken insulated section. - For this

80
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reason the .car is not a necessary element of
this invention, and the entry of 4-car upon

‘the same broken insulated section of the pro-
pulsion rail will not set the signal fo safety.
- When the car is on the séction ¥ in the full
line position, and a break has océeurred in the

propulsion rail at the point marked X,
propulsion current Iilasses throu%rh the cross-
bond 26, and the whole return from the car

motor niust pass through the cross-bend 24.
The signaling current from the transformer
7"1s shunted by.the wheels and axles of the
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car, so that no current will" pass around 300
the same conductor.. In the present instance | through the cross-bond 24y return conductor
of the invention, the reactance described is | 23, and cross-bond 26 to energize the relay .
the ‘well known reactance which chokes or | attached to.the signaling section C. If any
~stops- the passage of an alternating current | signaling current should escape by reason of
40 but which permits the passage of a direct | imperfect shunting by the wheels and axles 105

: 3'"5- Tpletelyl or partiallj,-r two currents flowing in

current. It is, of course, possible, and will
- cause & saving I wiring and construction m

some cases, to connect the reactance on one

of the car, it would be choked by the react-

ance 31 so far as to prevent, energization of

‘the relay. If a break has occurred in the

section F at the point marked X, and the' car

i 15 1n. the position shown.in dotted lines, the 11
entire return of the propulsion current'occurs
through the cross-bond 26 and the reactance

31, but signaling current, even if it could pass

the reactance 31, is shunted from the relay,

80 that the current from the transformer‘11s-
passes through' the cross-bond 24, return. -
conductor 23, cross-bond 26, reactance 31,
propulsion rail seetion ¥, wheels and axles-in

- side of an insulated joint with the cross-
45 bond on the other side of said joint, and to
~employ. &'common connection to the return
- conductor 23 for the cross-bond and the re-
actance. 'This connection is shown in the
diagram by connecting the reactance 33 and
50 -the cross-bond 25, so that the greater part of
- the cross-bond 25 is employed as a common
~connection to the return conductor for both.
The same construction is produced by bridg- | ¢ _
. Ing the insdlated joint 29 by the reactance | the dotted line position, signaling section ¢,
55 32, so that the cross-bond 24 and a portion | and to the transformer.- 1f the propulsion i20
- of the rail section F are employed as the | current passing through -the reactance is.
.common connection or cross-bond in series | sufficient . to saturate the core thereof, the
~with said reactance. * - | sard reactance will cease to act as a reactance,
- By the use of two cross-bond connections . and, under these circumstances, the shunt
60 with the return conductor from each insi#: . just mentioned would besufficient to prevent 125
- lated séction of the propulsion rail; either of | current from passing to the relay 11; butif
- which affords a sufficiently free path to the | the propulsion current is not sufficient to -
- propulsion current, and one of which con-| ssturate the reactance (and the reactance
. tamns a reactance.and checks the signaling | should be so constructed as not to be satu- - -
. 65 current, the employment of a small reactance | rated), then the reactance chokes or prevents 139

O
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the signsling current from Ea 1
the cross-bond 26, and breaks the cirecuit to
the relay for the signaling current.

It is clear from this descriptionthat a cross-

‘bond should be connected to the same end

of the insulated section of the propulsion rail
to which the relay is connected. In the

- specific arrangement shown, the reactance

10

can be made small, because when 1t.1s neces-
sary for it to act as a reactance, no propul-
sion current passes through it, and when 1t 1s
not acting as a reactance, 1t does not matter
whether 1t is saturated or not. It will be
noted that the section E of the propulsion
rail has adjacent to it two insulated sections

A and B of the signaling rail. If a break in

the propulsion rail should occur at Y be-
tween the terminal connections to the propul-

sion rail of the transformer and of the relay,

~ conductor or throug

£
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‘the signal 18 will go to danger, and the signal-

ing current cannot pass through the return

the cross-bonds of the
section E, but the signal 19 will not be

affected by the break at Y. A break at Z

will set the signal 19 to danger, but will not
affect the signal 18. o -
Insulated joints in the traflic-rail need be
placed only at those points where cross-bonds
are placed. It will be clear from the above
description that a signal circuit may include
either the whole or a part of an insulated
section of the traffic rail. , "
It will be clear that in this invention a
break at any point in the propulsion rail
between two cross-connections prevents
passage of propulsion current through the
reactance in one of said cross connections,
because the break and an insulated joint

preclude the access of propulsion current
thereto. - | |

"VWhat I claim is:—

1. In a signaling system for electric rail-

ways, a track in which one rail is the return
conductor for the propulsion current; a sup-
plemental return conductor for the propul-

sion current; cross connections between the

propulsion rail and the supplemental return

‘conductor; a signaling circuit which includes

a portion of the propulsion I:a.il';' signaling
devices in said signaling circuit adapted to

be energized by a current of different prep-

erties from the propulsion current; and means

- for preventing the operation of the signaling

315

wavs, a trac
conductor for the propulsion current; a sup-

60

- portion of the propuision rail; signaling de- .
vices in said signaling circuit adapted to be ! | ur- .
65 energized by a current of different properties i rent; two cross-bond connections extending 130 *

- devices while a break exists in said portion ot

the propulsion rail. o

2. In a signaling system for electric rail-
in. which one rail 1s the return

plemental return conductor for the propul-
sion current; cross connections between the

propulsion rail and the supplemental return |

conductor;a signaling circuit whichincludesa

sSIng through | from the ro ulsion’curréﬁt; and me_a;ns'for |

limiting the flow of signaling cuirent flowing
through the cross connections while a break

exists in said portion of the propulsion rail. . -

3. In a signaling system for electric rail- 7¢

ways a track in which one rail is the return -
' conductor for the propulsion current, a sup--
plemental return conductor for the propul- .

- L]

sion current; cross connections between the

propulsion rail and the supplemental return.;
conductor; a signaling circuit which includes:

a portion of the propulsion rail between.' .
adjacent cross - connections; signaling de- -
vices in said signaling circuit adapted to be -

energized by a current of différent properties
from the propulsion current; a reactance in
series with one of said adjacent cross cop-
nections; and means for prevenfing access

of the propulsion currert to said reactance

while a break exists in
propulsion.rail. - . -

4. In a signaling system for electric rail-
ways, a track in which one rail is the return
conductor for the propulsion current and 1s
divided into insulated sections; a supple-
mental return conductor for the propulision
current; cross connections between the ends
of an insulated section of the propulsion rail
and the supplemental return conductor; a

said portion of the

signaling circuit which includes the whole or
a part of said section of the propulsion rail;
signaling devices in said signaling circuit

adapted to be energized by a current of dii-
ferent properties from the propulsion cur-
rent; and a reactance in series with one of
said cross-connections. = .

5. In a signaling system for
ways, a track in which one rail 1s the return

conductor for the propulsion current and 3

divided into insulated sections; a supple-

‘mental return conductor for the propulsion

current; cross-connections between the ends

of an insulated section of the propuision rail

electric rai-

BU
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and the supplemental return conductor; a .

signaling circuit which includes the whole or

a part of said section of the propulsion rail;

signaling devices in said signaling circuit
adapted to be energized by a current of dii-

' ferent properties from the propulsion cur-

rent; and means for limiting the flow of
signaling current through one of said cross-

connections while a break exists in said por-

| tion of the propuision rail. |
6. In a two-rail electric railway system, in .

|

which one rail is the propulsion rail and 1s
divided into insulated sections and is used

for conducting a propulsion current, and

' the second rail is the signaling rail and 1s

divided into insulated sections adjacent to
the sections of the propulsion rail and is used
for conducting a signaling current of difier-
ent properties from the propulsion current;
a feed conductor for the propulsion current;

110
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a return conductor for the propulsion cur- .

o

L
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b
20 feed system for the alternating' current: two
~c.ross-g_ 1€

Teturn: conductor to opposite ends of an in-.
- sulated - section- of the propulsion rail; a|

- 7. In a two-rail eléctric railway system, in
“Which one rait is the propulsion rail and is
 divided into insulated-sections and is used
15 for the :return of :direct current, and the

- - Second Tail is.the signaling rail and is used
~*for, conducfing - alternating current; a feed:
- condugtor for the propulsion current: a re-
_ turn ‘conductor for the propulsion current: . a,

.25

each having a primary winding -corinected |
- with said .feed'g;y:stem-.and a secondary wind- l

‘sage of the propulsion current and to choke _ __ . +
~.the signaling. current; a signaling circuit | for the return of direct current, and the
including .the said insulated section of the’
- signaling-rail and-the whole or a part of the
~adjacent insulated section of the pro ulsion, | _

ﬁed by |»for the propulsion current; areturn conduc-

. 10:rail; and signaling apparatus contro
- sad signaling cireuit, ~ -~ .. . -

. Tedctance in- series with, one of 'said- CTOSS-
‘bond connections constructed to permit pas-
- sage of direct eurrent and to choke the alter- }

‘hating current; a signaling circuit.including
the said: insulated section of the signaling
- rail and the whole or a part of the &g’]{l
30

from the return conduétor to opposite ends
of an insulated section of the propulsion rail ;-
& reactance in series with one of said cross-
bond eonnections constructed to permit pas- |

ond connections extending from the

acent

insulated section of tHe propulsion rail; & | .
. transformer and sn alternating current relay, |

s

i

Ang;in. said signaling circuit; and a local

)

motor eircuit for a-signal bontrolled by said -

- .8. In a two-rail electric railway system, in

which one ra

35

1l is the propulsion rail and is .

divided into insulated sections and is used .

40

second rail is the signaling rail and is divided
into 1nsulated sections and is used: for con-
ducting alternating current; -afeed conductor

tor for fhe propulsion current; a feed system

for the alternating current; two cross-bond

connections extending from the return con-

‘ductor to-opposite ends of an insulated sec-

tion. of the propulsion Tail; a reactance in
series with one of said cross-bond connec-
tions constructed to permit passage of direct

current and to' choke the alternating cur-
rent;; a signaling circuit comprising the said
‘section of. the signaling rail and the whole or
‘a part of the adjacent insulated section of

45
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the propulsion-rail; a transformer at one end

of -the said two sections and an alternating
current relay at the other end of said two.

sections; each having a primary winding con-

nected with said feed system and a secondary
winding in said signaling circuit; and a local
motor circuit for a signal controlled by said
relay. = T

‘F. L. Dopason, -
- MyrrLE A. HpATE.

Witnesses: |

-
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WILMER W. SALMON.
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