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Te aII whmn 14 may concern: -

" Be.it known that I, Liurence A. HAWKINS, & citi-
zen, of the United States, residing at Schenectady,
county of Schenectady, State of New York, have in-

vented certain new and useful Imprevements in Block- - |
Signal Systems, of which the following 1s a epec;lﬁca-

thIl

My invention relates to block signal systems for elec-

trically-operated roads employing the rails as return
conductor for the power-current. - It has been pro-

~ posed heretofore to provide such roads with alternat-
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ing-current signal systems,.since by the use of alter-
nating-currents the signal system may be so arranged

‘as not to be interfered with by direct power-current or
by alternating power-current of different frequency.

The general arrangement, that has been proposed here-

tofore comprises means for supplying alternating-cur-

rent to the rails of a block and an inductive winding

enough to carry the pewer—current and having suffi-

cient reactance so as not to act as a short-circuit for the |
- hIgh frequency alternating signal-current.

blocks are connected so as to form a path for the power-
current. This connection'is preferably formed be-

ive winding, before mentioned. Wlth this connec-

tion the power-current in the two portions of the in-
“ductive winding on opposite sides of the connection 18

in opposition, so that the signal-current and power-

current pass through the same conductors without in- |
This connection and the results obtained ¢ -
thereby are fully explained 1n Patents Nos. 645,907 |

terierence.

and 647 741 issued to Bedell, March 20, 1900, and

April 17, 1900, reepet,twely -and need not -be furlher
dlecueeed here.

A e1gnal gystem as briefly eutlmed above has been

found to be satisfactory as far as ‘single.tracks are con-
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cerned. It sometimés he.ppene however, In the case -
" of roads having pe.reiiel tracks that it is desired to cross-
bond the two-tracks so as to 1mpreve the conductivity
- of the system for. the power-current.
such cross-connections between the ends of parallel :
blocks introduces certain '-di£ﬁeu1tiee which-it is the {
. object of the present invention to remove.

 These
d1fﬁcult1ee arise from the fact that since the two par-

- allel blocks are electrically connected in parallel, a
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rail on one block may be broken without, causing the

gignal for that block to go to. danger, since the per:.dlel
‘bloek serves as a

-is obviously a source of danger. ..

shunt around the broken rails - Th1e

Adjacent

The addition of

_"'cennected to the signal end-of the block. Thisinduct- |.
ive winding may.be the. primary of a transformer, the
“secondary of which supplies the track relay, or it may
be a reactance coil shunting the track relay; the wind- }
ing in either case being formed of a conductor large

“tween eq{upotentlal points with respect to the mgnal |
_current,—that is, from the central point of the induct-

or not.

My invention consists in inserting between a cross-

‘connection and a rail of a block, signal-controlling

means whereby the signal may be caused to go to dan- -.

ger when the controlling means is deénergized. Since
the signal controlling means is inserted between the
cross-connection and the rail it will e.lwaye be deén-
ergized when that rail is broken, whether current is
flowing through the cross-connection to the other rail
Consequently, a broken rail will always be
protected and the signal set automatically at danger.

My invention will best be understood by reference

| to the accompanying drawing, which shows diagram-
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matically a block signal system for electrically-op erated -

roads arranged in accordance with my invention.

In.the drawing A and A’ represent the rails of two
parallel blocksof a double-track road. |

‘B and B’ repreeent the supply genductere for the
power-current‘.

The block A is supplied with elternetmg-current by
means of a transformer C, the primary of which 1s con-

‘nected directly or through a step-down transformer to

the alternating - current supply-conductors D. A trans-
former E has its primary connected to the opposite end

_of the block, and its secondary supplies a coil F of the

track relay. -This relay is shown as of the polyphase in-
duction type, the other primary coil G being supplied

-directly or through a transiormer from the alternating-

current line-wires D. Such -a relay is wholly unaf-
fected by an unbalanced ﬁuctuetlnﬂ power-current 1n
the primary of the tranefermer E." The short-circuited

secondary member H of the relay carries a contact

adapted to close a circuit through the source of current I
and the operating mechanism J of a signal K. This op-
erating mechanism is illustrated diagrammatically, as,
it forms no part of iny present invention.

L L represent relays which may be of the ordinary
solenoid type inserted between the primary trans-
former winding ¥ and the rails of the block. |

A connection is made from the central points of the

| secondary of transformer C and of the primary of trans-

former B to correependm pelnte on adjacent blocks.
Through -these connections the power-current is trans-

.mitted, normally passing in opposite directions and n

substantially -equal amounts through two parts of the
transformer wmdmﬂ' on each side of the cennectlen
I‘urthermore cross - connections  between the two
tracks are made as shown in the drawing, so as to bond
the two tracks together, thereby improving the general

'eenductwmy of the system. Without these cross-con-
‘nections; it is obvious that a break in one rail of the
‘block A, as, for instance, at X, would prevent the flow
_of current in any portion of the block, and would conse- .

quently put the signal K at danger, since the rele.y coil
F would be deénergized. - With the cross-connections,
however, this is no longer true.

_—— =
-

For instance, with a
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'bi'ea;k _a_,t X cqrr_.ent.; may-.ﬂow from- thp_- c'em",ra_lglpointﬂf
the secondary of transformer. C through the cross-con-

- Dection to the opposite track, through the two portions
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- through the windings |
~windings are practically non-inductive, and so offer

-~ of the primary of transformer B in opposite. directions, |

through the two rails A” in parallel, through the two

_ portions of the secondary of transforiner ¢/ in opposite
directions, through the cross-conniection to the central
point of the primary of transformer X, through the lower
half of the primary winding: and through the lower rail
A to the lower terminal of the secondary of transformer

C. -Since this current flows in opposite directions
of transformers E and C’, these

i

practically no impedance to this current, which, pass--

ing through one-half of the primary winding of trans-

former E, induces an electromotive force in the second--
ary winding, which energizes relay F and may hold the
- Telay in position to keep thesignal X at clear. In order |
. Yo prevent such g contingency, the-relays L L are em-
. 9p -

Ppioyed. - One of these relays is inserted between the

Cross-connection from the opposite track and each of the |

rails of the block A These relaysare normally held in
the position

- ore firmly closed. “The only requisite in the design

- of these relays
enough cross-section to carry the power-current, and at-
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is that their windings shall be of large

the same time that the relays shall be sensitive enough

to be held closed by the alternating signal-current,
Since E)oth;;'elays L L are energized only when cutrent
i8 flowing through both rails, it is evident that if etther |

rail preaks, one of the relays will be deénergized, since |
in that case neither signal-current nor power-current -
can pass through it. Thus, for instance, if a break ac- |
curs at X the upper relay L will be deénergized, there:
the circuit of the relay winding F so0 48 to-
cause the relay to open the signal-operating circuit and

The contacts of both relays I,
- are 1n series with the winding F so that if either relay. is

by breaking

put the signal at danger.
deénergized, the signal will 2o 1o 'dang'er.' R

- Obviously, the contacts of the relays L' 'may be in-
cluded in anv other circuit, which, when opened, will
put the signal at danger. Furthermore, these relays
may be of any desired construction. instead of the sim-

ple solenoid type shown. Consequently; I do not de-

sire to limit myself to the particular construction and |
- arrangement of parts

‘pended claims to cover all. modifications which are

here shown, but aim 'in the ap-

within the scope of my invention, L o
What I claim as new, and desire to secure by Letters

- Patent of the United States, is,—
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1. In a signal system for eléctrically—operated roads
having parallel tracks and employing the rails as return
conductor for the power-current, means for supplying al-

ternating-current to the rails of a block, an inductive wind-
ing connected across the rails at one- end of the block, a
cross-connection between said block and a parallel block

adapted to form a path for the power-current, and signal

controlling means inserted between said cross-connection

“and a rail of the block. | o - -

2. In a signal system for ekctrically-oﬁei*ﬁted roadé

"having paraliel tracks and employing the rkils ‘as. return

. conductor for the power-current, means for supplying

60

alternating-current to the rails of a block, an inductive

winding connected across the rails at one end of. the
block, a cross-counection between said block-and 2 parallel

block adapted to form a path for thg ppwer-current, a |l

- 865,385

winding ingerted between sald connect

)¢ shown by the alternating signal-current. |
They may be of the simple solerioid type, since the only .
etlect of the power-current is to hold the relay contacts |

the signal to indicate danger upon a’failpre. of, current in

“the last-mentioned winding. - | | -
- o. In a signal system for électrically-operated roads -

having paraliel tracks and employing the. r&ils as- return . .
. conductor for the power-current, means-for- supplying al-

ternating-current to the rails of a block, an inductive
winding connected across the rails at one end of the block,

a_cross-connection between said block and a paraliel block
~adapted to form a path for the power-current, a winding

-

inserted between said connectionm and a Tail- of the block,
& signal for the block, and controlling megns for the sig-
| nal controlled by the curiént in the. last-mentioned wind:
- ing. e | o o
- 4. In a signal system for electrically-operated roads
- having" paraliel “tracks and employing the rails as return
conductor for.-the power-current, -means for supplying al-
-ternating-current. to -the rails. of a bldck, am inductive
‘windipg -connected across the rails at one end .of the
‘block, a’ cross-connection between " said block and a par. -
‘allel block adapted to form & path for the power-current,
2 relay . winding inserted between said cqn'nectio_n: and g

whereby said signal is caused to° indicate danger when
said relay is deén@rgiea. -~ ~° 0 7 -
5. In a signal system for . electrically-operated.- roads

current,. means for sug_pljri-ng' a;_ternatjﬂg-curr'ew;;-_to th_e'
ralls of a block, aninductive winding connected across the-

: the blOCk, aSignal fﬂI‘ the bIGth _..and me&nﬁ .fﬂ].' | Cﬂhﬂing
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rail of the block; a signai for ‘the block, and connections
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- employing .the rails .as return’ conductor’ for the.-power-

rails at one end of the block, a connection from the central .

point of saia winding to an adjacent. plock i_l.'"dapt_'_e'd“.ztb, af.
ford a path'for the power-current. and ‘sighal-controlling - .
-{ means in’series with said winding on each:side of said’

. Ll

connection,
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. 6. In a signal systém  for elécﬁ'ically;ﬂohperatéds rodads

employing -the rails, ag . return . conauctor __ for the power-
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current, means for.supplying alternating-current to the

rails of .a block, a transformer having its primary con-

nected aecross.the. rails at one end. of the block, a connee-

tien: from the central. point of -said primary to adjacent

blocks adapted to afford-a path for the 'powep-éui'rgnﬁ, ‘a

signal-controlling : relay supplied from the secondary . of

said transformer, 'and _signal-controlling means in series

~with the primary on each side ‘of said- connection.
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7. In 'a signal- system .for éleiztrical_lyzope;-ated] r'qﬁ'_d,s

employing the rails as return conductor for. the power-

current, means for supplying alternating-current~to. the

rails 6f a- block, an induetive winding. connected - ACross
the ralls at one end of the block, .a- connection from the
central point-of said winding to adjacent blocks adapted
to afford-a path, for the power-current, two- windings in
series .with the first on opposite sides of said connection,
a .signal, and means for causing -the. signal -to indicate
danger upon a failure of ‘current in either of said two
windings, T L |

- 8, In a gignal sys;té;ﬁ”-f for éle_étriéaily-ﬂﬁei"ated roads’

employing the rails as return conductor for the power-

~current, means for supplxiﬁgf Ei.lternating—cm'rent to the
- rails of ‘a block, an induetive winding connected across

the rails at one end of the bloek, a connection from the

_-r_:'.entl_'al'.p{iint of said winding to adjacent blocks adapted
to -afford a path for the power-current, two windings in
series with said inductive winding on opposite sides of
said connection, a signal, and. coritrolling means for said
“signal controlled by the current in edch of said two wind-

ings,

. 9. In a signal system for electrically-operated roads er-

ploying the rails as return conductor'for the power-current,
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meang for supplying alternating-current to the rails of a

" bloc¢k, an inductive winding connected across the rails at
.one end of the block, a connection from the central point

of said winding to’ adjacent blocks Aadapted to afford a

 path for the power-current, two relays in series with said
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winding on opposite sides of sald c¢onnection,. 2 .signal,

and connections whereby said signal is caused to indicate

145

danger when either of said relays is deénergized. =
10. In g -signal system for electrically-operated roads
employing the rails as'-rgtl&rn conductor for .the power-

current, means for supplying alternating-current to the .

"i-ails of g Dblock, an inductive winding connected across the
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rails at one end of the block, a connection from the cen-
tral point of said winding to adjacent blocky adapted to
afford a path for the power-current, two relays in series
with said winding on opposite sides of saiid connection, a
signal, a cireuit passing through the contacts of both re-
lays, and means in said cireuit for causing said. signal to
indicate danger when said cireuit is broken.

11. In .a signal system for electrically-operated roads

having parallel tracks, a connection from xan end -of a
block to the parallel track .adapted to form a path for the
power-current, a relay winding inserted between said con-

nection and a rail of the block, a signal for the block, and

connections whereby said signal is caused to indicate dan-
ger when said relay is deénergized.

l

- biock and the parallel track adapted to form a path for

8
12. In a signal system for électricully-operuted roads

having pavallel tracks; a connection between an end .of a

the power-current, independent windings inserted Detween
saild connection and the rails of the block, independent re-

15

lay contacts controlied by the current in said windings 20

respectively, a signal- for the Dblock, and operative con-

nections between both relay contacts and the signal.
In witness whereof, I have hereunto set my hand this
26th day of March, 1906, | |
LAURENCE A, HHAWKINS.
Witnesses ;.
BENJAMIN B. HuLL,
HELEN ORFORD,.
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