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To all whom it may concern:

Be it known that I, ELmer F. Briss, a citi-
zen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Signal Systems, of which
the following is a specification.

My invention relates to block signal sys-
tems, and its object is to provide a novel ar-
rangement of a system such that the appa-
ratus will not be affected by any current
other than that intended to operate it.

My invention consists in using as the
tracg by

elay, and in arranging the signal cir--

cuits to permit of its use, a device having a

construction similar to that which has been’

proposed heretofore for use as a rectifier for
alternating currents, comprising a winding
energized by alternating current, a polarized
vibrating member subjected. to the action of
the alternating current in the winding and vi-
brated by it, said member being tuned to a
natural period of vibration corresponding to
the current in the winding; and contacts ac-
tuated by the vibration ‘of said member.
Because of the tuning of the vibrating mem-
ber it is effectively operated only by an al-
ternating current of a certain frequency.

My invention will be best understoo&V by
reference to the accompanying drawings, in
which—

Figure 1 shows diagrammatically a block
signal system arranged in accordance with
my invention; Fig. 2 shows, in elevation, the
device which I employ asthe track relay;
and Fig. 3 shows a modification of circuit
connections. ‘

In Fig. 1, A represents the track rails
which I have indicated as divided into
blocks by insulated joints, as in the usual
steam road practice. It will be understood,
however, that my invention is applicable to
electric railways having any of the several
forms of track circuits heretofore proposed.
In such acasethe power current may be either
direct current or alternating current of a fre-
quency different from that supElied to the
signal circuits. ‘B represents the alternat-
ing current generator which supplies the cur-
rent for the signal circuits through the line
wires b.  C represents a transformer having
its primary connected to the line wires and
its secondary -connected across the track
rails. through a resistance or impedance ¢,
serving to limit the flow of current when the

transformer secondary is short-circuited by
a car. D represents the track relay, the
construction of which is best shown in Fig. 2.
It comprises a winding formed of coils d on a
magnetic core having pole pieces d’ &’.. d*is
a permanent magnet which at its lower end
jomns the yoke of the core on which the coils
d d are mounted and at its upper end ex-
tends in close proximity to. the pole pieces
@’ d’. A magnetic member d* is supported
between the pole pieces d’ &’ near the pole of
the permanent magnet d* and is polarized by
that magnet. If alternating current flows
through the coils d d the polarity of the pole
pieces @’ d’ will be reversed with each alter-
nation of the current, so that the member d?,
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Eolarized by the permanent magnet &, will

e attracted first to one pole piece d’ and
then to the other. The member @? is sup-

orted on a flexible strip or flat spring d*, the
E}ngth of whichvis adjusted to give the mem-
ber d* a natural period of vibration corre-
sponding to the frequency of the alternat-
ing current to which the device is to re-
spond. Contacts d° d° are placed on each
side of the spring d* and are engaged alter-
nately by the spring when the member ¢ is
in_vibration. ien current of a frequency
other than that on which the device is de-
signed to operate flows through the winding,
the vibration of the member d* which is pro-
duced is not sufficient to cause the spring d*
to engage the contacts d®.

As shown in Fig. 1, the spring d* is con-
nected through the winding of a relay E to
the central point on the secondary of & trans-
former C’. ~The contacts d° are connected to
the termmals of the secondary winding so

that as the member d® vibrates the lower ter--

minal of the winding E is connected alter-
nately to the terminals of the transformer
secondary, but this reversal of connections
corresponds to the alternations of the cur-
rent, so that the relay E is supplied with pul-

sating direct current. The contacts of relay

E control the signal F which is held clear as
long as current of the proper frequency is
supplied relay D; that is, so long as the block
is not occupied. A train entering the block,
or broken rail, cuts off the current from
transformer C, so that the relay D is deéner-
gized and the vibration of the member d?
ceases, deénergizing relay E, and causing sig-
nal F to go to stop.- Power currént or leak-
age current from any source of a frequency
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different from that of generator B cannot
operate relay D so as to clear the signal.

With the arrangement of Fig. 1 the mech-
anism of signal F is supplied with alternating
current. Ifitis desired to use direct current
mechanism, the arrangement of Fig. 3 may
be resorted to, in which the intermediate re-
lay is omitted and the signal F is controlled
directly by relay D. The connections of the
mechanism in Fig. 3 are the same as those of
relay E in Fig. 1, so that a pulsating direct
current is supplied to the signal mechanism.

1 do not desire to limit myself to the par-
ticular construction or connections shown
and described, but aim in the appended
claims to cover all modifications which are
within the scope of my invention.

What I claim as new and desire to secure
by Letters Patent of the United States, is,—

1. In a block signal system, a source.of al-
ternating current connected to the track
rails, a track relay comprising a winding sup-
plied with current from said source through
the track rails and a vibrating polarized mag-
netic member disposed in the magnetic ﬁe%d
nroduced by current in said winding and
tuned to a natural period of vibration corre-
sponding to the frequency of the current
normally delivered by said source, and a sig-
Iﬁal controlled by the vibration of said mem-

er.

2. In a block signal system, a source of al-
ternating current connected to the track
rails, a track relay comprising a winding sup-
plied with current from said source through
the track rails and a vibrating polarized ma%—
netic member disposed in the magnetic field
produced by current in said winding and
tuned to a natural period of vibration corre-
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sponding to the frequency of the current
normally delivered by said source, contacts
actuated by the vibration of said member,
and a signal controlled by said contacts.

3. In a block signal system, a source of al-
ternating current connected to the track
rails, a track relay comprising a winding sup-
plied with current from said source through
the vrack rails and a vibrating polarized mag-
netic member disposed in the magnetic ﬁeﬁl
produced by current in said winding and
tuned to a natural period of vibration corre-
sponding to the frequency of the current
pormally delivered by said source, contacts
actuated by the vibration of said member,
and a circuit including said contacts, signal
controlling means, and a source of alternat-
ing current of the same frequency as the
first-mentioned source, said contacts being
connected to rectify the current delivered by
said source to said signal controlling means.

4. In a block signal system, a source of al-
ternating current connected to the track
rails, a track relay comprising a winding sup-
plied with current from said source through
the track rails and a member adapted to %e
vibrated by an alternating current in said
winding and tuned to a natural period of vi-
bration corresponding to the fréquency of the
current normally delivered by said source,
and & signal controlled by the vibration of
said member.

In witness whereof, I have hereunto set
my hand this 5th day of May, 1909.

ELMER F. BLISS.

Witnesses:
Bexiamin B. Huwi,
HeLEN ORFORD.
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