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UNITED STATES

PATENT OFFICE.

JOSEPH B. STEWART, OF HAVERSTRAW, NEW YORK.
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SPECIFICATION forming part of Letters Patent No. 480,147, dated August 2, 189%2.
Application filed JTanuary 26, 1892, Serial No. 419,351, (No model.)

To all whom ¢ may concern:

Be it known that I, JOSEPH B. STEWART, a
citizen of the United States, residing at Hav-
erstraw, in the county of Rockland and State
of New York, have invented certain new and
useful Improvements in Automatic Devices
for Electric Block-Signals, of which the fol-
lowing is a specification.

My invention relates to electric railway-
signals, and more especially to automatic de-
vices for locking and unlocking the signal-
levers of an electric block-signal system, so
that they can only be moved by the signal-
operator when unlocked and are ineapable of
being moved by him when locked, thus pre-
venting him from making a mistake in sig-
naling a line clear when a trainis in the sec-
tion.

To these ends my invention consists in the
construction and arrangement of circuits and
connections, substantially such as is herein-
after more particularly pointed out.

In the accompanying drawingThaveshown
a diagram of the preferred arrangement of
circuits and connections whereby these ob-
jects may beaccomplished. Thavenotherein
illustrated the system of moving the signal-
levers, as that is well understood, and my in-
vention may be applied to many and various
electric-signal systems, and especially to that
class in which there is a lock controlling the
movement of the signals, which may beauto-
matically controlled by the train. It is un-
derstood, of course, that the track is divided
up into block-sections in the usual way, hav-
ing signals at the ends of the blocks, which
may be operated from a tower or other sig-
nal-station mechanically or electrically.

In the accompanying drawingI have shown
a single section of the railroad, having sig-
nais A and B at the ends of the block.

The rails of the track C between the sig-
nals, are divided into several sections or di-
visions, as 1, 2, and 3, and arranged along
the track is a closed electrie circuit, the con-
ductors D and D’ of which include the mag-
nets & and G/, located adjacent to each sig-
nallever. Includedin the circuit ateachend

are two batteries H H’, both feeding into the
same conductor D’, so that in case one bat-
tery should fail the other would supply the

current. These batteries are put to line in
opposition —that is, for instance, the zinc
plates of the batteries are directly connected,
so that normally the currents from the bat-
teries at each end of the line will neutralize
each other and the magnets G and G’ will not
be energized.

The armatures I I’ of the magnets are nor-
mally in their open positions, as indicated in
the drawing, and at station B, I have shown
the magnet I as being controlled by the local
cireuit 1’ by means of the armature F’, the
circuits being so arranged that when the ar-
mature I/ is down the local is closed and the
magnet I is energized by the local battery,
thus drawing the armature J against the pole
of the magnet. This armature is adapted to
control the lock or other controlling deviceof
the signal, and it is arranged so that when
the armature is in the position shown at sta-
tion B the signal is unlocked and can be
moved by the operator.
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Asshown, the armature is provided withan -

extension S, adapted to engage the lever T,
and one edge of the extension is beveled, so
as to permit the lever being moved back to
place even when the extension isout, it being
forced back by the lever similar to a door-
lateh. The armature F, as before stated, is
also normally away from the magnet G, and

the circuit K’ of the local magnet K is eon-

trolled by this armature, but it is normally
open, and the armature L is away from the
local magnet K, and thiscontrolsthe signal or
locks the levers against movement by the op-
erator.

I provide two local circuits at each station,
asshown at A, in whichthe magnet M in the lo-
cal cireunit M’ is controlled by the armature
F2in the next electric circuit or block, and
the circuits and actionareée the same as at sta-

tion B. With the armature F? away fromits

magnet, the magnet M is energized and its
armature N is held in contact with the mag-
net, and the signal connected therewith is un-
locked. Each lever has two locks, one for
the section each side of station.

The conduetors D D’, which should be well
insulated, are connected to thesections of the
track by tap-lines or connectors, and I so ar-
range these connectors that each section or
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division of the track-railis connected at both
ends to the same conductor. Thus, for in-
stance, the line conductor D is connected to
the rail-section D? by the tap-lines d d’, while
the rail D®is connected to the conductor D’
by the tap-lines d? d?, connected at opposite
ends of the rail-section. So the rail-section
D*1is connected to the conductor D by the
tap-lines d* % and the rail-section D° is con-
nected to the conductor D at each end by the
tap-lines or connectors df d. This arrange-
ment is earried out throughoutthe system, so
that it will be understood thatthe railsin the
divisions 1,2, and 3 are respectively connected
to the conductors D and D’ ateach end of the
sections. It will thus be seen that with the
arrangement of batteries before described no
current is passing through any of the con-
ductors, as the batteriesneutralize each other
and the tap-lines are not connected and the
signals remain in the position shown, being
unlocked at B and the corresponding signal
at A being locked.

Suppose a train approaching in the direc-
tion of the arrow 1. As soonas it reachesthe
rail-sections D?*D3the circuit of the conductor
D D’ is closed through the wheel and axle,
and it will be seen that the current from the
batteries IT and II’ at the station B passes
through the conductor D’, the tap-lines or
connectors d d?, the conductor D, through the
coils of the magnet G’ to the battery,andthe
magnet G’ is energized. In like manner the
current from the battery H I’ at station A
passesthroughtheconduetorD’,thetap-line d?,
the wheeland axle, the tap-line d’ to the con-
ductor D, and the magnet G is energized, the
balance of the opposing batteries beingthus
broken and the whole line being energized.
This results in drawing up both armatures F
and I/, and the resultisthat at station B the
local circuitl’isbroken,the magnetI being de-
energizedandthearmatureJallowedbyspring
or weight to operate tolock the signal against
further disturbance, so that the operator can-
not move the signal until the train has passed
out of the signal-section and the local circuit
hecomes closed. At the station A the arma-
ture I being drawn up closes the local eircuit
K’, energizes the local magnet K, and moves
the armature-lever L to unlock the signal de-
vice, so that the operator can set the signal
to “safety.” If the next section is ocecupied
by a train, the local circuit M’ is open, caus-
ing the armature-lever N to be retracted to
lock the signal against disturbanece until the
train has passed out of the section. It will
thus be seen that as the train passesfrom di-
vision 1 to division 2, and so on throughout
the section or block, the conductors D D’ are
energized all the time, and each division be-
ing connected at both ends with the conduct-
ors, if perchance one of the connectors or
taps should be inoperative, the other would
conduct the current, so as to maintain the
main conductor D and D’ charged, holding
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thesignals in the positions indicated until the
train has passed out of the block.

It will be observed that if perchance the
leading conductors D and D’ should breal
down on any division the taps or connectors,
being connected to the rails at each end of the
division, will earry the currentover the brealk
through the rail-circuit and still maintain the
signals in their locked and unlocked condi-
tion before set forth. When the train passes
out of the block, of course the short eircuit of
the main circuit D D’ is broken and the bat-
teries become opposed to each other, so that
no current passes and the magnets D D’ are
de-energized, allowing their armatures to as-
sume the position indicated in the drawing,
unlocking the signal at B and locking it at A.
Of course it will be understood that this ar-
rangement can be maintained throughout the
line. A train entering ablock from the oppo-
site direction A will cause the same operation
of cirenits and signals, locking the lever or
setting signal at B, so that a clearsignal can-
not be given to a train approaching from B,
and thus preventing “head-on” collisions.
This will of course apply as well to single-
track railroads. It is obvious that this ar-
rangement will operate an electric signal if
placed in the local circuits I and I/, so that
a train will protect itself both ahead and in
the rear. A switch W may be located in a
section to be connected by taps W’ and W?
to the main eircuit, so as to give the same re-
sult as if a train were on the section.

What I claim is—

1. In an electric railway-signal, an auto-
matic deviee for locking and unlocking the
signal, comprising an electric eircuit includ-
ing the magnets at each station, a locking de-
vice controlled thereby, and a battery at cach
station, the batteries being opposed to each
other on the line, substantially as deseribed.

2. In an electric railway-signal, an auto-
matic device for locking and unlocking the
signal-levers, comprising a closed electric cir-
cuitincluding a magnet at each end, a battery
at each end, the batteries being opposed to
each other on the line, loeal circuits controlled
bysaid magnets,alocking device controlled by
each loeal cireuit, and tap-lines from the main
circuit to the sections of the track, substan-
tially as desecribed.

3. In an electrie railway-signal, an auto-
matic device for locking and unlocking the
signal-levers, comprising a closed electric cir-
cuit having opposed batteries and including
a magnet at each end, the local cireuits con-
trolled by each magnet, a locking device con-
trolled by each local cireuit, and a track, the
rails of which are divided in divisions, the
rails of each division being connected to the
main circuit by taps, substantially as de-
scribed.

4. In an electric railway-signal, a closed
main line having opposing batteries of equal
strength, a magnet at éach end of the line
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controlling the signals,and a track divided in
divisions, the mlls of the track of each division
being connected to the circuit by two tap-
llnes or connectors, one at each end of each
d1v1smn, substantlally as deseribed.

5. In an electric railway- -signal, the combi-
nation of the charged main lme havmoF oppos-
ing batteries of equal strength, the traek di-
v1ded in divisions, and tap-lmes connected
to each end of each rail of the division and
to the main line, substantially as described.

6. In an electric railway-signal, a main
charged line including a magnet at each end,
bdtteues located at each end of the cu'cult
and opposed to each other, connectors from
the main circuit to the rails of the track, and
local circuits at each end of the line, controlled
by the line and controlling the signals, sub-
stantially as described.

7. In an electric railway-signal, a closed
electric circuit including a magnet at each
end and having two batteries arranged in
multiple at each station, the batteries of the

stations being opposed to each other of equal
strength, and the rails of the track being in di-
visions, and connectionsfrom each track divis-

ion to the circuit, the arrangement being such

that a train passing over the rails will short-
circuit the main cloged electric circuit, thus
preventing signals passing over the hne, sub-
stcmtmlly as descnbed
. In an electric railway-signal,-a closed
electmc cirecuit including a magnet at each
ond and having opposed batterles, tap-lines
leading from the main line, and a switch in-
cluded in the tap-lines, whereby the main
line may be short-circuited by the switch,
substantially as described.
In testimony whereof I have signed my
name to this. specification in the presence of
two subseribing witnesses.

JOSEPH B. STEWART.

Witnesses:
F. L. FREEMAN,
ALLE N. DOBSON.
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