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Be it known that I, FRANK RuEEA, a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Block-Signal Systems, of
which the following 1s a specification.

- My invention relates to alternating cur-

and its object is to provide means for reduc-
ing the number of track circuits ordinarily
required for the proper control of signal'indi-
cations, par,ticu arly at cross-overs, sidings,

etc. It 1s ordinarily the practice to provide | represent conductors cross-connecting the

separate track circuits for each signal opera-

tion, and this practice often results in produc-
ing a large number of short track circuits.

In alternating current systems 1t 1s desirable
to keep the number of track circuits as
small as possible. In what is known as th
inductive bond system, each. additional
track ,circuit means two additional bonds,

which are expensive, and in any system an |

tional track circuit and the current consumed

to obtain with perfect definiteness at any
point on an existing track circuit a control
of the signals by a car passing that point
without adding another track circuit for ac-

complishing this result.

My invention consists in inserting at the
desired point in the track circuit a reactive
winding, ‘and ‘employing the voltage drop
in this winding for actuating the track relay
for initiating an additional signal move-
ment. e
- My inventiop 18 particularly advanta-
ceous for use at cross-overs, sidings, ete.,
and may also be used advantageously in
many other cages, as, for instance; in single-
track operation where it is desired to stag-
ger the signals, and hgre the distance be-
tween adjacent signals for operation in the
same direction is not greater than can con-
veniently and efficiently be operated by =
single-track circuit. | :

My invention will best be understood by
reference to the accompanying drawing, in
which— " T
~ Figure 1 shows diagrammatically o block
signal system arranged in accordance with
my mvention; and I*glgs 2 and 3 show modi-
fications in the arrangement of the reactiye
winding. I S

|

" In Fig. 1, A represents the tmek rails of

: . . . . Coa NS I -
an electric railway. B represents g trans-

mission circuit from which the alternating

“current is supplied to the signal circuits.
C represents a transtormer having its pri-

mary connected to the transmission circuit
B, and its secondary connected across the

| | track rails through a resistance or impedance
rent block signal systems for electric roads,

¢, which serves to limit the current drawn
from the transformer when a car s“taﬁnfd's
across its terminals, and also to prevent
saturation of the transformer by unbalanced
power current in the track rails. D and D!

rails on opposite sides of the transformer
C. In practice these conductors would be

‘substantially equidistant from the trans-

former. These conductors form with the

“transformer and the track rspﬂsf_clo‘sed track
‘circuits. Relays E! and E? are placed at the
“ends of the two track circuits supplied from
transformer C. These relays are shown
m. an | diagrammatically of the two-phase mdue-
extra transformer is required for each addi- | | '

tion type, comprising a short-circuited sec-

trag t ‘ondary member ¢, which carries the relay
is increased. By myinvention I am enabled |

contacts, a winding ¢! connected in shunt

“to a short length of rail adjacent to the cross-

connecting conductor, and a second wind-

fng e* supplied with current from the trans-

mission circuit through a transformer F.

"A phase controlling device, such as a con--
denser ¢%, may be employed, if necessary, to

obtain the proper phase displacement be-
tween the currents in the rvelay "if:iﬁ'{!_ings ¢!
and e ' o i

~ The track circuit and relay arrangement
thus far described form no part of my inven-

tion, which is not limited to any specific ar-

rangement .of track cireuit, and while the
system shown is of a type which requires no
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insulated joints for separating one block from
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the next, my invention is also applicable to

1

the inductive bond system.

At a pomt in the track ciyeuit between
transformer C and relay E? a reactive wind-

. - o ! e . ‘ : TR I v d .
ing K is inserted in one of the track rails. In

100

shunt to this reactive winding is connected

the track winding e' of the relay ¥*, which is
consequently energized by the voltage &1;9

in the reactive winding K. The impedance
of the reactive winding K need not be large,—

-ifi faet it need not amount tomore than the

!

impedance of onie or two hundred feet of ?‘-i:l-!;
'S0, tba_t 1ts presence m thg i;m(}k CIICUlY ¢ 0es
| not materially Increase the total impe
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- the insulated joint around which
widing K is connected.  As soon, however,

‘*h{l re
Both

wiich wiil be

* does not deprive the relay 2 of ANy cur-
rent, but merely utilizes the small voltage
drop due tc that current in DaSSINg.
many additional reactive coils and relavs as
desired may therefore be added $o the track
cireuit without impairing the cperation of
> retay at the end of the track cireuit.

&
in Ifig. 1, I have shown the relay E* con-
C

} nected for protecting the junction Detween g
braneh track or siding A® and the main track

The branch track may or may not be
provided with signals.

{ represents a contact on the track switeh.

H* represents a sienal for the block extend-
g between the cross-connes me conductors
2 and D, the direction of traffic b elmng shown
p¥ the arrow. This signal H! is controlled in
the usual manner by velays ¥t and E2.

7%,

represents & signal for the main track st

-

the fouling point between the main track and
the siding. |
i

% represents a signal for tite branch track
wor protecting the fouling point.

When the switch is thrown for the main; |

1, 48 indicated on the drawing, and when!
the

ductors D and D¢ is unoccupled, signals H?
i H* are at clear, while the signial H® is at
SLop, 1ts cireuit being open at the track
A car entering the block shunigs
the relay E* and puts signal H! at stop. It
does not affect the signal H® until it reaches
the reactive

a3 1t passes over this insulatedjoint, it shunts
ey B* and puts signal H2 at stop.
relays 1* and E* remain shunted until
the car has passed some distance beyond
transformer €. Before reaching this trans-
former. however, relay E' has been shunted
so that neither signal ' nor H? is cleared

until the car hagpassed the Ccross-conneciing |

conductor D, so that relay 1!
Passing info the next block, the car shunts
relay K and puis sienal H at stop. 1If a car
1s on the track A, and wishes to run onto the
mam track, the track switch is thrown to 1£8
other position.  The movement of the switoh
contact G opens the cireuit of signal H? and
closes the clveuit of signal H® through the
contacts of relays ¥* and E!. The signal H?
18 therefore set ai stop and signal H3® ig

15 reénergized.

cleaved, and the car can run onto the WMaIn

track, the signal B3 going to stop 88 soon as

the var passes the insulated ioints at the end

of the branch track A, '
The

Le parficular application of the relav £
and reactive winding K is only one of many
obvious to those skilled in the
art. 1t will be observed that crdinanly, in
crder to obtain the operation of signals HY
pud 5% specified above it would he RECeSIRLY
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block between the cross-connected con.’
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-ondary winding _
windmgs ks, as shown in Fig. 3., This ar-
rangement of Kig. 3 has the advantace that

- 925,026

surthermore, the relay | the two sighals, which is avoided by the use

of the reactive winding and extra relay.
An Fig. 1, I have shown only one reactive
winding K inserted on one rail

opposite ralis, as indicated in Kig. 2. The

‘advantage of this arrangement is that the
-eflect of the power current is opposed in the
two windings, so that the tendency to satura-

tion is decreased. The relay may be pro-
vided with two track windings ¢! connected
m spunt to the two reactive windings, respec-

tively, so as to be energized hy the voltage

drop in both reactive windings. Instead of

mnpressing the voltage drop in the reactive

it 1s in gen-
eral advantageous to employ two windings
| mounted on a common core and inserted in

6O
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windings on the relay windings directly by

the shunt connection of Fig. 2, it may be im-

pressed indirectly through an auxiliary sec-
on the core of the resctive

¢ power current can reach the relay track
winding, but is less efficient, due to losses in
the magnetic core, through which the voitage
18 induced in the winding %.

L do not desire to limit myself to the par-
ticular construction and arrangement of

Parts here shown, but aim in the appended
claims to cover all modifications which are
95

within the scope of my invention.

What [ claim as new and desire to secure

by I.etters Patent of the United States, is—

1. In a block signal system comprising
signais for the blocks with control circuits

therefor, a source of alternating current con-
‘nected across the track, a track relay at a

distance from the source and supplied with
current therefrom through the track rails,
2 reactive winding inserted in the track cir-
cuit at a point intermediate said relay and
said source, and s track relay energized by

the voltage drop in said reactive winding and

having its contacts connected in a control
crreult other than that in which are con-
nected the contacts of the first relay.

2. In a block signal system comprising

' signals for the blocks with control oircuits

therefor, a source of alternating current con-
nected across the track, a track relay at a dis-
tance from the source and supplied with cur-
rent therefrom through the track rails, a
resctive winding in the track circuit at a

point intermediate said relay and said source,
& track reiay having & winding connect-

!

Alidl

ed i shunt to said reactive winding and
2avINg 1ts contacts connected in 8 control
circuil other than that in which are con-

nected the contacts of the first relav.

8. In a block si{nal system comprising .
. 125
therelor, a source of alternating current con~- -

signale for the blocks with conirol circuits.

nected across the track, a track relay at a dis-
tance from the source and supplied with cur-
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rent therefrom through the track rails, two
reactlve windings mounted on a common
magnetic core and inserted in the track ecir-

cuit at two approximately opgosite points
id source, and
a track relay energized by the voltage drop.

intermediate said relay and sai

in both of said reactive windings and having
1ts contacts connected 1n a-control circuit
other than that in which are connected the

4. In a block signal system 'compri"sing

signals for the blocks with control circuits.

theretor, a source of alternating current con-
nected across the track, a track relay at a dis-
tance from the source and supplied with cur-
rent therefrom through the track rails, two
reactive windings mounted on a common
magnetic core and inserted in the track cir-
cuit at two approximately opgosite points
intermediate said relay and said source, and
a track relay having two windings connected
i shunt to the two reactive windings and
having its contacts connected in a control
circult other than that in which are connect-
ed the contacts of the first relay. _

5. In combination with an electric railway,
a block system in which the track circuits
are not separated by insulated joints, com-
prising sources of alternating current con-
nected across the rails at intervals, con-
ductors cross-connecting the rails at points

between said sources and forming with the
sources and the rails closed track circuits,

track relays operatively related to said track
circuits at the ends remote from the sources
and supplied with current therefrom, a re-
active winding inserfed in a track circuit at a
point intermediate the relay and the source,
and a track relay energized by the voltage
drop in said reactive winding and having its
contacts connected in a control circuit other

than that in whicl are connected the con-

tacts of the relay at the end of the track cir-
cuit. . o
6. In combination with an electric railway,

7Y

| a block signal system in which the track cir-
cuits are not separated by insulated joints,”
comprising sources of alternating current
connected across the rails at intervals, con-

ductors cross-connecting the rails at points
between said sources and forming with the

sources and the rails closed track circuits,
track relays operatively related to said track
circuits at the ends remote from the sourees
55

and supplied with current therefrom, a re-
active winding insgerted in a track circuit at a
point-intermediate the relay and the source,
and a track relay having a winding connect-
ed In'shunt to said reactive winding and hav-

Ing 1ts contaets connected in a control circuit
other than that in which are connected the
_contacts of the relay at the end of said track

circuit. _ .- _
7. In combination with an electric railway,

a block signal system in which the track cir-

cuits are not separated by insulated joints,

comprising sources of alternating current

conneected across the rails at mtervals, con-
ductors cross-connecting the rails at points
between said sources and forming with the
sources and the rails closed track circuits,

track relays operatively related to said

track circuits at the ends remote from the
sources and supplied with current there-
from, two reactive windings on a common
magnetic core inserted in a track eircuit at
two approximately opposite pointd intey-
mediate said relay and said socurce; and a
track relay energized by the voltage drop in
both said reactive windings and having iis
contacts connected in a control circuit other
than that in which are connected the con-
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tacts of the relay at the end of said track cir-

cuit. -

In witness whereof, I have hereunto set
my hand this 5th day of April, 1909.
FRANK RHEA.
Witnesses: S
- Frep B. Corey, .
HereN ORFORD.
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