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To all wkow 1t may eoncern:

Specification of Letters Patent.

!

Be 1t known that 1. Louvis IL-TaernLes, a citizen ol

the United States, residing at Edgewood Park, in the
county of Alegheny and State of Penn=ylvania, have
invented certain new and uscial Impiovenents in Sig-

naling Sy=tems for Electric Raitways of which the fol-
lowing 1s a spectlicanon. o

~Paten. «d Gct. 15, 1907,
h371]bl.

means of reactance bonas.  tn the drawings I huve dia-
arammatically Hlustrated what is known in the art as
the “*halanced type "of reactance bonds. B designates
such bonds.  These bhonds, as is well known, comprise
g core or windine«, all the vurns of which are in the same
direction and in close Induetive relation. Such a type

- of bhond is et forth in U, 5. Patent No. 838,016, eranted

My invention relates 1o st 11111.: svstems for electy c

railwavs and has for an ohject the prevention of an im-
proper operation of a railway sienal for one track by the
signaling current from an adjacent track. T will de-
scribe a signaling svstem embodying my invention and
then point out the novel features thercof in claims,

In the accompanving drawing=. Figure i 1s a dia
orammatical view of a portion of a-double track railway,
the rails of each track bLeing divided by in=ulatien to

to me on December 18 1906, Tnthis type of bond the
propulsion current iz made to tlow through two e¢al
parts of Uhe winding or two windings of the same numver

Cof turns in reverse dirvections, so that the propulsion

cutrent produces no magnetizing effect on the core,

- thus lvaving the bond free to act as impedances for the

form block sections and all the track rails being in-

cluded in the return eireuit for the car propulsion cur-
rent and having apphied I]lt}l‘l‘tﬁ a signaling systen. em-
bodving mv invention.  IMig. 2 isa view similar to Fig.
1, but showinea maoditication of the signaling system due
to its heing applied to a railway wherein an alternanng
current is emploved for car propulsion purposes.  Figs.
3 and 4 are cach detail diamammatical views showing
different forms of relays which may be used in the sig-
naling svstenn.  Fig. 3.is a detail perspective view.

In Fig. 1 the signaling ~v=temis applied to an electric
railway using a direct curreng Jor car propulsion pur-
poses. In Fig. 2 the signaling systém is applied to an
clectric railway using an alternating current for car
propulsion purposes. I have not illustrated the direct
or alternating car propulsion svstems in these figures as
such svstems are well known and understood in the art.
The relavs dingrammatically illustrated in Figs. 3 and
4 are applicable more particularly in signaling systems
applied to electric railwaye using alternating current
for car propulsion purposes. .

Similar letters of reference designate corresponding
parts in all of the figures. .

Referring to the drawings, A, A!, designate portions
of two parallel railway tracks of an electric railway,
cach of which is divided by insulated joints a to formn
block sections. = As shown, both rails of each track are
provided with insulated joints a to form block sections
though, if desired, only one rail of each track may be
so divided. Both arrangements are well known in the
art. In Figs. 12and 2, I have shown one block section
X and portions of two others Y, Z. in one railway track,
and onc block section X! and portions of two others Y7,

90 Z! in the other railway track.

DO

Asthe both mails of each railway track are included in
the return path for the car propulsion current and are
smtably connected, one pole of the generator for the car
propulsion current, which as stated, may be either
divect or alternating, provision 1s nmde for conducting

the propulsion cwrent around insulation points by i enter a block section, the wheels and axles thereof

! -

alternating signaling current of the track circuits. AS
<hown. the windings of two adjacent bonds are connect-
eid by a conductor b or there may be o plurality of suca
conduetors.  (ross bonds b' are also provided between
the two railway tracks wherey er possible, and they are
fur the purpose of reducing the resistance in the return
circuit for the car propulsion current. In the draw-
ings I have shown the cross bonds b! as being connected
with the conductors b of the two railway tracks.

The signaling system apolied to the railway, com-
prizes a railway signal or signals, for each block sec-
tion, and a track circuit for each block section to con-
trol one operation ot the railway signal or signals. S,
S'S 81 ete., designate two railway signals which may
be any of the well known types ol automatic signals.

Ilach track elircuit comprises a source of alternating
current and a relay or relays.  The source of alternat-
ing current for each track circuit is shown in the form
of a transformer T, the secondary of which is connected
with the track rails of its block section while the pri-
mary may be in multiple circuit with mains extending
from a suitable gencrator. The signaling current 13
preferably of a high frequency (60 or more cycles).
The signaling current of the signaling system 1s of a
different frequency from the alternating propulsion
current when the signaling system is applied to elec-
tric railways using alternating current for propulsion
PUTPOSES. |

Referring now to Fig. 1, each track circuit is pro--

vided with a relay R, but in addition to this relay R,

a second relay R! is pr-:.mded to control the mll“ay
sienal. The relay R is connected with the track rails
of its track circuit in the uxual manner and when en-
creized by the alternating signaling current of its track
circuit its vane r iz moved to close contacts in the sig-
naling circuit. The relay RY, however, 1s normally de-
cnercized, and its vane 7 is usually held b+ ‘gravity or
otherwise in such pusition to close its contacts in the
signaling circuit. With no car or train 1-. 2 block sec-
tion the apparatus will be in the condition illustrated
and the signal device 8 of the railway signal will be in
its clear position of indication. Should a car or train

60

65

70

756

80

85

90

06

100

109

110



10

15

would short circuit the alternating signaling current
irom the relay R, which being deénergized, 1ts vane
would move to open the signaling circuit and thus
permit the signal device of the railway signal S to
move to indicate danger.  When the car ot train moves
out af the block seetion the relay R is again energized
tor close the signal cirenit.  These operations are well
understood in the art. It will be  een thet the relay
R! had no part in the aperations just described. Its
only purnase iz te open the gignaling current in which
il s inchuded, should for any cause alternating signal-
ing ¢uarrent from an adjacent track cireuit tind a path
thirouch the eross houds and conductors connecting the
windiugs on adjacent reactance bonds to the track cir-
eoit of a relay R with which the relay R s associated.
With normal or the usual conditions existing under
vwhich the signahing system operates. the alternating

- senaling current for the several track circuits will be

20

confined thereto and there is no tendency for it to flow
in paths other than the track circuits. But suppose
that a rail of one block section was broken. for exam-
rle. at the point O in Figs. 1 and 2 Alternating sig-

ualing current from the transformer T of block scction

30

35

41

45

50

95

€0

% would then flow along the rail ¥ to the hond B at
tne left of the ficures. - Half the potential of the trans-
former wonld exist at the middle point of the avinding
of the bond. and alternatine sienaling current will flow
through the adjacent eross boud 4! to the rails of block

aeetion X%, bond B at the right of block section X!

adjazcent cross bond b', bond B at the right of block
soction X and the track relay R, imposing on this re-
lay an electro-motive force which may be sceflicient to
encreize this relay should it have been short-circuited
by a train in its block section, thus causing 1t to move
tts vane and close the signal circuit to have the railway
signal clear with a train in the block section.  To avoid
this wrope clearing of the signal by this leakage cur-
rcat described, I have provided the relay R' and the
tronsformer P, «shown in detatl in IYig. 5). This trans-
fe- ner or inductive apparatus comprises 8 laminated
ir:n core P!, and 2 secondary winding P? which 1s in
cicenit with the relay R The core P! is placed ad-
jacent a conductor b as shown so that when the stray
or leakage alternating current traverses the conductor
b it wil! generate a curzent in the secondary winding
P2 -xhich causes the relay R! to move its vane to open
ite signal circuit. Thus, should a track relay be im-
properly energized by alternating signaling current
from an adjacent track circuit the apparatus (trans-
former P and relay R!') acts to open or keep open the
signal circuit  The relays R, R!, may be substantially
of the form illustrated and described in U. S. Patent
N, 823,086, issued June 12, 1906, to me.

Fig. 2 illustrates the same arrangement of circutts
and apparatus, but a different type of relay R for cach
track cireuit and the same tvpe of relay R* for opening
the signal circuit should a foreign sigmaling current
enter the track rails of the relay R? with which 1t is as-
sociated. Thia relay per # forms no part oi my inven-
tion, but 18 merely shown as a preferable type of reiay
in an alternating signaling system for railways using an
alternating current for car propulsion purposes and the
track rails as part of the return path. The relay com-
prises a substantially W-shaped core and an energizing

K- ' 868,231

| a closed conductor 7* is employed, which, when an al-

ternating current of high frequency traverses the wind-

ing on the middle leg exerts a counter-magneto force, -

thereby making the other outside’leg r* a stronger pole
to attract the armature. The armature of the relay R’
is balanced to close the signal circuit when no high fre-
quency current is flowing in its energizing winding .
When the stray alternating signaling current traverses
the winding on the middle leg, the armature of the re-
lav R* is maved to open the signal circuit.

Fig. 3 illustrates a further modification, the modifi-
cation residing principally in the form of relay RA
The relay is substantially like that illustrated in the
patent hereinbefore referred to except that an addi-
tional core 7 and coil 7 is employed, which coil 1s in
circuit with the transformer P. The core 7 and coil 7°
are so arranged that when energized by a stray alter-
nating signaling cuwrrent it will move the vane r? to

open the signal circuit, or if the vane has moved to open

the signal circuit it will act to hold the vane in that po-
sition as the same etray alternating signaling current
will traverse both” coils of the relay simultaneously.
The coil r'°is in circuit with the track rails and this coil
i< used to move the vane r? to close the signal circuit
when energized by current from the transformerT.
The normal operation of the relay R* 1 the same as
that described in connection with the relay R of Iig.
1. The form of invention illustrated in Fig. 3 18 ap-

plicable more especially to electric railways employing

direct current as 2 motive power for the motor cars.
Fig. 4 illustrates a still further modification, the modi-
fication residing principally in the form of relay R®.
The relay RF is substantially the same as that illustrated
in Fig. 2. In Fig. 2 tworelays (R? R?) are used where-
asin Fig. 4 only one relayisused. The operation of the
relay R® under usual conditions is the same as that de-
scribed in connection with the relay R? of Fig. 2:
When a stray alternating signaling current flows over

the conductor b and induces a’current in tae winding

P? of the device P, it magnetizes the leg r'! of the relay
by the winding 7'? and causes the armature 13 to move
to open the signal circuit. |

Having thus described my invention, what I claim
is: |
1. ‘The combination with two parallet tracks of an elec-
tric railway the ralls of each trackway being divided to

form block sections and are used to conduct car propulsion
current to the egenerator thereof, of reactance honds

placed across the rails of each trackway, 8 vonductor con- .

necting adjacent bonds in the same trackway, cross bonds
hetween such conductors. a block sigmaling system for
each track way employing an alternating signaling current
in the track cireuits of the signaling system. means adjacent
the said eonductors in which a current is induced by a stray
alternatinz signaling current flowing over such conductor,
4nd means affected hy sald induced current for opening a
sipnal clrcuit.

2 The combination wit} two paralle! tracks of an elec-
tric railway the rails of each trackwey belng dlviled 13
form hlock snctions nnd are used to conduct car pmpulair;n
current to the generator thereof, of reactance bonds placed
across the rails of each trackway, a conductor connegting
adjacent bonds In the same trackway, ¢ross bonds between
such conductors, a block signaling system for each track
way employring an alternating signaling carrent in the
track circuits of the signaling system, means adjacent the
said conductors In which a current is Induced by a stray
alternating slgnaling current flowing over such conductor,
and a relay affected by sald induced current for opening a

65 winding on e middle leg. On one of its outside legs | signal clrenit.
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3 The combination with two parallel tracks of an elec-
tric railway the ra'ls of each- trackway being divided to
form Dlock sections and are used to conduct car propulsion
current to the generatnr' thereof, of reactance bonds
placed scross the ralls ¢f each trackway, a conductor con-
necting adjacent bonds in thé same trackway, cros3 bonds
between such conductors, & block signaling system for each
track way employing an alternating signalipng current in
the track clreuits of the signaling system, t-ansformer

10 adjacent the said conductors in whiech a current s in-

duced by a stray alternating signaling current fiowing
Lver such conductor, and a relay affected by said induced
current for opening a signal circult.

In testimony whereof I have sigoned my name to this
gpecification in the presence cf two subscribed witpesses.

LOUIS H. THULLEN.

Witnesses: _
ErLMer R, COE,
DANIEL J. MCCARYOY,
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