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RAILWAY SIGNALING SYSTEM.
APPLICATION FILED JULY 7, 1911.
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Thig @ ses inducin e bonds 13, 14,
15 and 16, mch bonds are p*‘ﬂiewoly of
13 the type swwn 4nd described in United
g ’ t ers, fatﬂm No. 838,916, granted

en on. Dec, 18, i 906. Br‘eﬂy
of these bonds comprises 2
uvon which are wound sev-
electric conductor. 'The
gs of the buﬂds are con-
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int of the winding of each
tected with the Hllddx point of
nding oz the adjacent bond bv means
nductor 10, It will be evident that
provauision tcurrent in its  passage
the winding of each bond flows in
e ﬂas and eut at the middle point, or
e middle point and out at the Lnum
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iron core of the bond will not be magnetized
by this curvent. Hence the bond will not be
inductive ic the propulsion current when
the propulsion current 1s alternating. But
since the alternating signaling current,
wereinafter wmhl red, tends to flow through
ha winding of each bond from end to end,
¢ bonds will be inductive to this current
and ther elme impede the flow of signaling
curre nt from one line of rails to the other.

We have not shown the generator for the
prépmf« on current nor the remainder of the
cirguit for the propulsion current; these ele-
ments are so well understood as to require
no further illustration or description.

Each block section is provided with a
track circuit compris dg as usual the track
rails (or )orhons of them) of the block
section, a source of signaling current, and a
relay. As here shown, the source of current
for two adjacent block sections, for example
block sectivns A and B, Is 2 transformer 5
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of alternating signaling current 21, and
whose se coudmm 7 is connected with the
track rails of ooth block sections A and B.
The alternating signaling current may be
{ any desired frpquency when the propul-
ion current is direct, but when the propu ul-
on curreat is fsiterlmtmw the mequcncmb
of the prepulsion and <s1<m&11nw currents are
preferably different.

8, 8, dasxgnam relays i'or the block sec-
ouons % oand B respectively, which relays
may be of any desired type which will re-
spond to the signaling current and not to
the prom ilsion current in their normal or
usual contrel of their signals.

S, &, designate railway signals, controlled
in a usual £nd well known

o]

o w
prie]

manner.,

Inclu led in mch track circuit . between
the secondary of the transformer and the
track rails is & resistance, which may be
either inductive or non-induc tive. In the
aceor nmnymu drawmg, 11 is the resistance
for the track cireuit of block section A, and
1% is the resistance for the track cireunit of
block section B. These resistances may be
employed to limit the discharge of signal-
ing current from the tr ansformer secondaxy
when r’x‘a track rails of 2 2 block section are
cceupied be,r s cap or irain, or they may be
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employed to affect the phase of the signal-
ing current supplied to the relay by the
track circuit, or they may be employed for
both of these purposes or for other pur-
poses. o

As shown in the accompanying drawing,
the resistance 11 (ron-inductive or induc-
tive) in the track cirenit of block section A
is divided into two substantially equal por-
tions 112 and 11% one of which portions is
included in each of the two leads between
the transformer secondary and the track
rails, Similarly, the resistance 12 for the
track circuit of block section B is divided
into two substantially equal portions 12°
and 12°, one ‘of which is included in each of
the leads between the transformer secondary
and the track rails. With this arrangement,
there will be no flow of current between
the middle points of bonds 13 and 14, even
when the total resistances 11 and 12 are un-
equal, for the reason that these middle points
will always have the same potential, and
this potential will be the same as that of the

s middle point of the transformer secondary

7. 'This is evidert, from the fact that the
civcult between each terminal of the trans-
former secondary and the middle point of
rach of the bonds includes a half winding
. the bond and a half of the total resistance
11 or 12. With a car 17 in block section I3

- ag indicated in the drawing, although the
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bond 14 will be shunted by the car, the po-
tential of the middle point of this bond will
still be equal to that of the middle point of
the secondary 7 for the reason that there

.are equal resistances 12* and 12" between

the terminals of the secondary 7 axid the mid-
dle point of bond 14. Hence the two track
circuits will be entirely free from interfer-
ence with each other, regardless of whether
or not one or the other or both are occupied
by a car, except for such slight action as

may occur within the windings of the trans-

former.

It is often advantageous that the resist-
ances 11 and 12 should be inductive. When
such is the case, the two portions 11* and
11 are preferably in the form of two coils
wound on one magnetic core 19, and the two
portions 12* and 12° are preferably in the
form of two coils on another magnetic core
20, as illustrated diagrammatically in the
drawing. With this construction, the total
impedance of either pair of coils 11 or 12

may be varied by varying the reluctance of

the common magnetic circuit for each pair,
the impedance of the two coils on each core
being always equal. The coils are connected
with the track rails and with the source of
gignaling current in such manners that the
magnetic flux induced in each core by signal-
ing current flowing in the two coils wound
thereon will be all in the same direction, so
that the coils are inductive to the signaling

1,016,922

current; but that the magnetic flux induced

by propulsion current in the two coils will
be in opposite directions and will therefore
be neufralized, so that the core will not be
magnetized by the propulsion current, and
so that when the propulsion current is al-
ternating its flow will not be impeded by the
windings. This arrangement of the coils
will be readily understood by reference to
the accompanying drawing.

When the coils 117, 11°, 12* and 12° are
connected as just described, they will auto-
matically compensate for conditions caused
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by “unbalanced” propulsion current in the -

two lines of rails. When unbalancing oc-
curs, that is, when more propulsion current
flows in one line of rails of a block section
than in the other line of rails, there will be
more propulsion current in-one half of the
winding of the bonds 13, 14, 15 and 16 than
in the other half, and consequently the cores
of the bonds will become magnetized. This
magnetization will lower the impedance of
the bond to the signaling current, allowing
more signaling current to flow through the
bond and thereby having a tendency to re-
duce the voltage of the signaling current at
the velay. DBut at such times, the flow of
propulsion current in the two coils on each
core 19 and 20 will also be unbalanced, and
the propulsion current will magnetize these

- cores, thereby reducing their impedance to

the signaling current and increasing the
voltage of the signaling current impressed
on the track rails. The voltage of the sig-
naling current at the relays will thus be
maintained substantially constant in spite of
unbalancing of the propulsion current. .

Having thus described our invention, what
we claim is: :

1. In a railway signaling system, two ad-
jacent block sections, a source of alternating
signaling current, a transformer whose pri-
mary is connected with the source of alter-
nating signaling current and whose second-
ary is connected across the track rails of
both block sections, and two substantially
equal resistances connected respectively be-
tween the transformer secondary znd each
rail of one of the block sections:

2. In a railway signaling system, two ad-
jacent block sections, a source of alternating
signaling current, a transformer whose pri-
mary is connected with the source of alter-
nating signaling current and whose second-
ary is connected across the track rails of
both block sections, and two substantially
equal resistances connected respectively be-
tween the transformer secondary and sach
rail of one of the block sections, and twé
substantially equal resistances connected re-
spectively between the transformer second-
ary and each rail of the other block section.

3. In a signaling system for electric rail-
ways the track rails of which ars included
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in the circuit for the propulsion current,
two adjacent block sections divided by in-
sulation in the track rails, means for’ per-
nitting propulsion current to flow from the
rails of either of the said block sections to
the rails of the other block section, a source
of alternating signaling current, a trans-
former whose primary is connecied with the
source of signaling current and whose see-
ondary is connected across the track rails of
both of said block sections, two substantiaily
equal resistances connected respectively be-
tween the transformer secondary and each
rail of one of the block sections, and two
substantially equal resistances connected re-
spectively between the transformer second-
ary and each rail of the other block section.
4. In a signaling system for electric rail-
ways the track rails of which are included
in the circnit for the propulsion current, two
adjacent block sections divided by insulation
in the track rails, means for permitting pro-
pulsion current to fiow from the rails of
either of the said block sections to the rails
of the other block section, a track cirenit for
each block section each of which track cir-
cuits includes the opposite lines of rails of
the block section, a source of alternating sig-
naling. current, a transformer whose pri-
mary is connected with the source of signal-
ing current and whose secondary is connec-
ed across the track rails of both of said
block sections, two substantiaily equal re-
sistances connected respectively between the
transformer secondary and each rail of one
of the block sections, and two substantially
equal resistances connested respectively be-
tween the transformer secondary and each
rail of the other block section, i
5. In a signaling system for electric wail-
ways, the track rails of which are included
in the circuit for the propulsion current, twe
adjacent block sections divided by insula-

tions. in the track rails, means for permit-

ting the propulsion current to flow from the
rails of either block section to the rails of
the other block section, a source of alternat-
ing signaling current, a transformer having

“its primary connected with the source of

signaling current and iis secondary connect-
ed across the track rails of both block sec-
tions, two substantially equal inductive re-
sistances wound in the same direction on one
magnetic core and interposed respectively
between the secondary and each track rail
of one of the block sections, and two sub-
stantially equal inductive resistances wound
iu the same direction on another magnetic
core and interposed respectively between the

L

secondary and each track rail of the other
block section.
6. In a signaling system for electric rail-

ways the track rails of which are included .

in the circuit for the propulsion current,
two adjacent block sections divided by in-
sulation in the track rails, means for permit-
ting the prepulsion current to flow from the
rails of one block section to the rails of the
other block section, sald means comprising
an inductive winding connected across the
opposite rails of each block section, and a
conductor connecting the middle points of
the said windings, & source of alternating
signaling current, a transformer whose pri-
mary is connected with the source of signal-
ing current and whose secondary is connect-
ed across the track rails of beth block sec-
tions, two substanfially equal resistances in-
terposed between the secondary and each
track rail respectively of one of said block
sections, and two substantially equal re-
sistances inierposed between the secondary
and each track rail respectively of the other
block section,

7. In a signaling system for electric rail-
ways the track rails of which are included in
the cireuit for the propulsion current, two
adjacent block -sections divided by insula-
tion in the track rails, means for permitting
the propulsion current to flow from the rails
of one block section to the rails of the other
block section, said means comprising an in-
ductive winding connected across the oppo-
site raiis of each block section and a con-
ductor connecting the middle points of the
said windings, a source of alternating sig-
naling current, a transformer whese pri-
mary is connected with the source of signal-
ing current and whose secondary is connect-
ed across the track rails of both block sec-
tions, two substantially equal inductive re-
sistances wound in the same direction on one
magnetic core and interposed respectively
between the secondary and each track rail
of one of the block sections, and two sub-
stantially equal inductive resistances wound
in the same direction on another magnetic
core and interposed respectively between the
secondary and each track rail of the cther
block section.

In testimony whereof we affix our signa-
tures in presence of twe witnesses.

LLOYD V. LEWIS. .
JOHN S. HOLLIDAY

Witnesses:
Cras. E. MoCov,
C. R. Bea¥x.
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