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To all whom it may concerrn.:

Be it known that I. JOSEPH B. STEWART,
a citizen of the United States,and a resident
of Haverstraw, Rockland county, New York,
have invented certain new and useful Im-
provements in Track-Circuits, of which the
following is a specification.

My invention relates to track circuits for
electrically operated railway signals, highway
crossing bells and the like, and it has for its
object to improve and simplify said circuits
whereby the signals or bells can be operated
with great certainty, with the least amount
of battery power, and an exceedingly sim-
ple arrangement of circuits, whereby the well
known disadvantages of the ordinary track
circuits may be avoided.

To these ends my invention consistsin the
various featuresof construction,arrangement
and mode of operation, substantially as here-
inafter more particularly set forth,

Referring to the accompanying drawing, I
have shown a diagrammatic representation of
one embodiment of my invention, sufficient
to enable those skilled in the art to under-
stand and construet the same.

‘With the growing and extending use of
electric railway signals, crossing bells &e,, it
becomesimportant to provide as simple, cheap
and effective apparatus as is possible, where-
by the disadvantages inherent to the ordinary
systems in use are avoided, and it is with the
object of overcoming many of these disad-
vantages that my present invention is made.
Without attempting to pointout all these dis-
advantages, it may be stated that in the or-
dinary systems now generally in use, a com-
paratively large battery or other power is nec-
essary to operate the signals and insure the
proper-arrangement of the cireuits, and it has
been common to connect an independent bat-
tery of a certain number of cells to the end
of each section of track, the track being di-
vided into sections of a given length, depend-
ing upon various reasons, as for instance the
amount of traffic on theline. The railscom-
posing these sections are connected by what
are termed bridge or connecting wires, and
the current is thus carried along the lines of
rails from beginning to end of the section,
and usually at the beginning of the section
the circuit is connected by wires to a relayin

the local of which the signal, bell or other de-
vice is arranged. In this construction each
seetion must beinsulated from the other, and
this is' usually accomplished by the insertion
of insulating blocks or fish plates between the
ends of the rails of the adjacent section, and
it has been found that this is an element of
weakness to the track, not only from the fact
that the ends of the rails do not receive a
proper support, but the insulation is apt to
be destroyed or forced out of position by wear
due to passing trains, or to the expansion or
“running” of therails in hot weather. These
and other reasons, especially when the sys-
tem is what is called the closed eircuit sys-
tem, cut off the current from the relay, caus-
ing it to open,and the signal to go to danger,
which is a constant source of annoyance and
failure. Furthermore a circuit thus arranged
is liable to be deranged by lightening, which
may destroy the instrument or otherwise af-
fect the closed circuit. By my arrangement
I avoid these and other difficulties, which
need not be recited, and atthe same time re-
tain the well known advantages of & closed
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¢ircuit system, and am able to utilize a mini- -

mum amount of battery power, and avoid the
insulation of the track sections.

In carrying out my invention, I bridgeeach
rail joint in the usual way, but preferably
provide two connections to each joint, and

‘this is done throughout the section, but at

the ends of the section the connections are
omitted, and the ends of the rails are united
in the usual way by the fish plates or other
devices, and I preferably leave two or three
joints so united without the additional con-
nectors,and I have found that the resistance
of these rail joints is so high that the current
used will not overcome the resistance. I
make use of a very small amount of battery
power, one cell of battery being found usu-
ally sufficient, and this battery is connected
in a short cireuit with a relay, the relay be-
ing of a certain specificresistance, depending
upon the lengthof the track section, and the
resistance thereof. For instancein the ordi-
nary sections I have found that a relay hav-
ing a resistance of about twenty ohms is suffi-
cient, and it will be understood that under
normal conditions, the current from the bat-
tery flows through this relay, maintaining it
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in its excited condition, and the armature of
the relay controls the local cireuit; which op-
erates the signal, the bell or other device,
and this local eircunit may be closed or opened
under these conditions as may be desired.
Connected to the battery and extending
from each side of the cell, are what may be
termed tap wires, which are connected re-
spectively to each line of rails, and as in the
normal condition there is no connection be-

tween the two lines of rails, this tap or loop-}

circuit is normally opened, and the resistance
of the rail joints is sufficient to prevent the
current flowing beyond the section in a man-
ner to affect the relay of the next section, or
to produce any other disturbance. If, now,a
train enters the section thus connected, the
two lines of rails are short circuited through
the axles and wheels by a circuit which is of
relatively very low resistance andlower than
the cirenit of the relay, and this completes
the circuit through the taps, and the bat-
tery power is shunted from the relay, and
the armature thereof falls back, and makes
or breaks the contacts of the loeal cirecuit.
When, however, the train passes out of the
section beyond the rail joints not provided
with connectors, the resistance of the loop cir-
cuit is increased, and the current is shunted
therefrom into the relay, and this acts to re-
store the armature to its normal condition and
operates the signal or bell correspondingly,
and the relay remains thus exeited until the
passage of another {rain.

Referring to the drawing, I have illus-
trated as well as may be, a track having a se-
ries of sections or divisicns lettered respect-

ively A, B, G, and each section is madeup of |
“anumber of rails N, N/, N representing the

rails on one side of the track, and N’ the rails
on the other side of the track. The rails of
each section are shown as provided with two
connectors L, uniting the adjacent ends of
the rails, and these connectors may be in any
of the well known forms, and as is well known
offer little or no resistance to the passage of
the current from one rail to the next, they
extending around the ordinary fish plates or
other rail joint attachment. At the end of
the section, however, one or niore of the joints
are left unprovided with the connectors as
indicated at O, O, the adjacent rails being
simply connected by the fish plites,and these
as is well known offer a considerable resist-
ance to the passage of the current, especially
when it is of low voltage. Whilein somein-
stances a single joint offers sufficient resist-
ance, I can leave two, three or more joints
without the connectors, so as to insure a suf-
ficient amount of resistance for all emergen-

system.

Each section is provided with a battery W,
which need not consist of more than one cell,
as thisThave found sufficient for the purposes
in most instances, and this battery is con-
nected directly to the coils of the relay B

)

the stress of the spring.

having a certain definite resistance, as for
instance twenty ohms, and the armature T,
thereof is held in its closed position against
Leading from the
battery are the taps D, D’, connected to the
rails at each side of the track, and as before
stated, the resistance of this tap or loop cir-
cuit is normally greater than the resistance
of the relay, and under the well known laws
of the flow of currents, the relay is excited.
When, however, the train reaches the section,
being shown on the section B, the wheels and
axles close the loop circuit through a low re-
sistance of about two ohms, more or less, so
that the relay is shunted, and only a slight
amount of eurrent flows. through the coils
thereof, insufficient to maintain its armature
in its elosed position, and it falls back under
the stress of the spring, but when the train
passes out of the section, the resistance of the
loop or tap cirenit is increased, and the cur-
rent again flows to a great extent through the
the relay, energizing the same, and attracting
thearmature. Thisarmaturecan be arranged
to control & local cireuit, either to open it or
close it as the case may be. Thusin connec-
tion with section A, I'have shown the arma-
ture T, as closing the local cirenit of the mag-
net S, and maintaining the signal or sema-
phore M, in a position of safety. When, how-
ever, the frain reaches the section, the arma-
ture T, of the relay is retracted, opening the
local circuit, and the signal may fall by grav-
ity, weight, spring er otherwise to a position
of danger, and so remain as long as the train
is on this particular section, it being shown
in seection B as at danger.

a railway crossing bell arranged in the local
circuit, and in this instance of course the local
cirenit is normally opened, while the passage
of the train releasing the armature of the re-
lay of that section, closes the local circuit,
and causes the bell to ring continuously as
long as the train is on that section. It will
be understood of course that these signals
and alarms may be arranged in any of the
well known relations, and I have shown them
in the diagram arranged adjacent to each sec-
tion, as being the most convenient position in
explaining my invention.

In carrying out my invention in order to
prevent any possible accidents, it is essential
that the same poles of the battery of each sec-
tion should be connected to the samedine of
rails; that is, forinstance the positive pole of
each battery should be connected in each in-
stance to the line of rail N, and the negative
pole of the batteriegs should be connected to
the line of rails N’.

In connection with section C,I have shown.
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- In some instances it may be an advantage

in order to avoid any chances of a rail cirenit
being broken in a section behind the train, to
employ two or more loops or tap circuits con-
nected to the rails of the section ab different
points, substantially asis set forth in my prior

patent No. 480,147, and I have indicated by
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the dotted lines D% D% D4 D% such a connes-
tion, but this is not essential, as the chances
of derangement of the circuit, especially where
two connecting wires are used to bridge each
rail joint, are very remote, and in ordinary
use I prefer to omitthese connections. Itwill
thus be seen that I provide an exceedingly
simple track cireuit, and retain all the advan-
tages of a closed circuit system of signals,
and I am enabled to make use of the smallest
possible battery power, and operate the sig-
nals positively. Moreover,Idispense with the
usual insulation, dividing the different sec-
tions of the track, and this is an essential
feature of my invention, as I therefore avoid
all the objection to the usual arrangement of
the track rails, which have heretofore been
pointed out,and which are well known to those
skilled in the art.

Without limiting myself to the precise con-
struction and arrangement of partsherein set
forth, which can be readily varied without de-
parting from the spirit of my invention, what
I claim is:

1. Asystem of electric railway signals hav-
ing the rails of the adjacent signal sections
connecled with the ordinary mechanical con-
nections only and the rails comprising each
signal section connected by low resistance
connectors, substantially as desecribed.

2. Asystem of electricrailway signals, hav-
ing the rails of the adjacent sections con-
nected by the usual mechanical connections
only and the rails of each signal section con-
nected by low resistance conductors, in com-
bination with a battery of low power, a relay

included in the circuit of said battery, and
taps leading from said battery to the lines of
rails, substantially as described.

3. A system of electric railway signals, hav-
ing the rails of the adjacent sections connected
by the ordinary mechanical connections only
and the rails of the section connected by low
resistance conductors, in combination with a
battery of low power, a relay connected in eir-
cuit with the battery, taps leading from the
battery to the lines of rails, the resistance of
the relay being so proportioned to the resist-
ance of the section of rails to be protected
that the relay will be normally energized, but
will be de-energized on the passage of atrain
over the rails of the section, substantially as
desecribed.

4. A system of electric railway signals hav-
ing therails of theadjacent sections connected
by the usual mechanical connections only and
the rails of each signal section connecfed
by low resistance conductors, in combination
with a battery of low power,a relay included
in the circuit of said battery, taps leading
from said battery to the lines of rails, and a
local cireuit controlling a signal device and
controlled by the relay, substantially as de-
seribed.

In testimony
name to this specification in
two subscribing witnesses.

JOSEPH B. STEWART.

whereof I have signed my
the presence of

Witnesses:
JAs. 8. MCCULLOH,
N. E. CLARK.
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