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Be it known thal I, Jomnx D. TAYLOR, &
citizen of the United States, and resident
of Edgewood Park, in the county of Alle-
gheny and State of Pennsylvania, have 1n-
in Electric Signaling Systems, of which the
{ollowing is a specification.
systems for railways, and mozre particularly
for electric railways the track rails of
rents. It is premised therefore that when-
ever T use herein the terms “blocks” or
tend to designate actually separated or in-
designate the portions of track between ad-
jacent, signals.

vented certain new and useful Improvements
My invention relates to bleck signaling

£

which are electrically continuous for all cur-

“ gections ” or “block sections™ I do not in-

sulated block sections of track, but only to
1 will describe a railway signaling sys-

tem embodying my invention, and then point

out the novel Teatures thereof in claims.

In the accompanying drawings, Figure 1
is a diagrammatic view showing a portion
of an.electric railway having applied there-
to a signaling system embodying my inven-
tion. Figs. 2
a modification of the system shown In Fig. 1.

Similar reference characters refer to stmi-
iar parts throughout the several views.

Referring now to Fig. 1, » and 7" desig-
nate the track rails of a portion of an elec-
tric railway, which rails are electrically con-
tinuous for all currents. A.is a generator
for propulsion current, which current may
be either direct or alternating. One ter-
minal of this generator is connected to the
usugl third rail or trolley wire A, and the
other terminal ig preferably connected to a
conductor m which conneets' the two rails
of the track. B is an alternating current
generator for supplying the signaling cur-
rent. This generator should be adapted to
give a current of different frequency from
that supplied for the propulsion current
when the latter is alternating. The current
from the generator B is led to the various
signaling instruments by means of line wires
or conductors 7, k. O and ¢ designate
transformers whose primaries p, p” are con-
nected across the conductors j, &, and whose
secondaries s, s~ are connected across the
track rails », #* at as nearly as may he the
ihe blocks which they re-

-

and 3 are views illustrating.

spectively supply. Those portions of these
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rails at or adjacent to the end of each block -

are provided with means for increasing
their ohmic resistance, which means con-
sists, preferably, in substituting for the or-
dinary rail a portion of rail of manganese
«teel or other suitable steel alloy, these por-
tions being designated in the diagram by.
g’. These substituted portions of rail are
Jocated, as stated, at the ends of the blocks,
near which are located signals S, 8’. These
signals are controlled by relays R, R, R”
and R’’/, which are connected acress the
rails at the extreme ends of the manganese
steel sections. These relays are preferably
of the type having two elements, one of
which is energized from the track circuit
and the-other from the line wires 7, %, al-
though I do not wish to limit myself to the
use of this type of relay. In the arrange-
ment shown, the armature elements a, @’
of the relays are connected across the, track
rails. The field elements f, f* are euergized
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from the line conductors j, %, and. in such

direction that the currents therein coacting
with the currents in the ampatures derived
from the track rails will cause the armature
to move and close the contacts e, ¢ The
secondaries of the transformers C and C’
are connected to the rails oppositely. that is
to say, the positive terminal of the trans-
former C is connected to the same track rail
as the negative terminal of the transformer
(7. The relays between each"two trans:
formers are each connected to the line and

across the track rails in such sense that the_

current from any transformer except the one
intended to operate the relay, will be in
the wrong direction 1o close its contacts,
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and will, therefore, tend to open its contacts. .

The end of each of the blocks is similarly
equipped,

“two. relays, one at each end of the block,

both of which are supplied with current

from the transformer between them; and
the two relays of each block have the con-

and each signal is controlled by
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tacts controlied thereby in series in.the local - -

o1 signal controlling circuits. :
When a train stands on any_ part of a
block section between a relay and the trans-

former supplying the relay, current is cut off -

from the relay, and the signal circuit is
opened, causing the signal- to go to danger.

The shunting of each relay will, of course,
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thereor near the ends of the blocks of in-
creased ohmic resistance, i
2. In a block signaling system, track rails
which are electrically continuous for all cur-
rents, and which are provided with portions

of increased chmic resistance, transformers 6
connected to the track railc midway between
the portions thereof of increased ohmic re-
sistance, adjacent transformers being oppo-
sitely connected to said rails, signal eontrol-
ling ‘relays connected to the rails near the 7(
ends of the portions thereof of increased
ohmic resistance, and signals controlled by
the relays; substantially as described.

3. In a block signaling system, track rails
which are electrically continuous for all cur- 75
rents, said rails having portions of increased
ohmic resistance, two signal controlling re-
lays connected across the track rails between
each two adjacent portions of increased
ohmic resistance at points near the ends of 8¢
such portions, said relays having signal con-

rolling contacts in series with each other,
and a transformer connected to the track
rails, substantially midway between each

occur a short time before the train reaches
that relay, even when it ig not between the
relay and ‘its transformer, but by reason of
the added ohmic resistance due to the’ por-
tion of high resistance rail, this distance can
be very greatly shortened. When a train
stands between s transformer and the relay,
this relay will receive current from the next
transformer beyond, but, as can easily be
traced from the (diagram, this current is in
the wrong direction to cause a closing of the

“relay contacts, and will have a tendency to
open the contacts. It will also be readily
seen that the middle points of the rail sec-
tions ¢” will be at the potential zero.

It will be seen that a train in any portion
of any block will always cause the short-
circuiting of one of the two relays of this
block, and that sinde these two relays have
their contacts in series, in the signal-control-
ling circuit, that circuit will be held open
and the signal guarding the entrance to that
block will remain at danger, so long as the
block is occupied. In leaving any biock, a
train before losing control of the last relay
of that block gains control of the first relay | two relays, adjacent transformers being op- 85

of the succeeding bleck, and thereby holds positely “€onnected to the track rails; sub-’
the signal behind the train at danger unti] stantially as described.

such time as it ig protected by the signal at | 4. A continuous rail block signaling sys-
the entrance to the next block.  As a further tem, comprising track rails having portions
means of defining the limiting points of the thereof of increased ohmic resistance, and 90
block sections, and of Increasing the poten- | having at the same poirts means to increase

tial of the signaling current at the relay ter- | their impedance.

minals, I may surround as much as possible | 5. A continuous rail block signaling sys-

of the substituted rail portions with iron for tem, comprising track rails having portions

the purpose of increasing the impedance of | thereof near the ends of the blocks of in. g5
those portions of the rails, This iron is | creased ohmic resistance; and means for in-
preferably laminated to brevent loss from creasing the impedance of said portions con-
eddy currents and to prevent the current sisting of a body of iron inclosing the web
which should be confined to the rail from | and hase of the rail and extending. up-
leaving it and flowing through the surround- wardly on one side of the head. 100
ing envelop. In Figs. 2 and 8, I have shown 6. In a railway signaling system, two
portions of rails » sirrounded by thin plates | track sections, a track circuit for each sec-

of iron g, the plates having portions which tion, and a portion of track rail of iricreased

fit between the liead and base flanges of the resistance between the said sections. :
rail, and which also preferably extend | 7. In 4 railway signaling system, a plu- 195
around the base flanges and underneath the rality of track sections, a track circuit for -
base of the ¥ail. The plates may be secured each section, and a portion of track rail of

I a solid group by means of bolts ag shown | inereased resistance between adjacent sec-

in the drawings. ~ This added iron acts to | tiong,

increase the impedance of the ails, by form- | In testimony whereof, T have hereunto 110
ing an almost complete magnetic  circuit signed my name to these specifications, in
around the corrent earried by the rails, and | the presence of two subseribed witnesses,

in effect multiplies their impedance many | this 10th day of January, 1910,

bmes. S JOHN D. TAYLOR,
Having thus described my invention, what .

T claim is: Witnesses: '
1. A continuous rail block signaling sys- H. J. Dorerron,

tem comprising track rails having portions G. M. Hovenron,

Soples of this patent niay be obiained for five cenis each, by addrissing the Commissioner of Patents,
: Washiggton, D, 0%




