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To all whom it may concern:

Be 1t known that I, Warrer E. FosTter, of Chicago,
Cook county, Illinots, have invented a new and useful
Block-Signaling Apparatus, of which the following is a
full, clear, and exact description, reference being had
to the accompanying drawing, forming part of this
specification, In which the figure is a diagraminatic
view 1llustrating my invention.

My invention has relation to manually controlled
block system apparatus for single or double tracks,
and 1s designed to provide means of novel charac-
ter for controlling the locking and unlocking of the
signals. |

The signals are normally locked in the stop position,
requiring the cobperation of the signalmen at both

ends of the block to clear one signal. The locks are

controlled through a line circuit so arranged that a sie- |

nal cannot be cleared unless the line polarity is right.
The entrance of a train into the block automatically
changes the polarity of the line circuit and holds the
controller locked until the train passes out of the block
and again automatically reverses the polarity. |

The details of my invention will be best understood
by reference to the diagram in the accompanying draw-
ing, 1n which the numerals 2 and 3 designate the track
ratls which are arranged in insulated sections as shown.

A designates one tower or station, and B a second
Lower or station.

4 and 5 designate two line wires or conductors, which

connect the two towers or stations. These wires at
each station are carried through a polarized line relay.
The Instruments and arrangement at the two stations
are duplicates of each other, and the description will in
general be confined to that at one station, correspond-
ing numerals, however, being given corresponding parts
at both stations with the distinguishing indices‘‘a’’ and

b ” rvespectively added thereto.

The relay 6% at station A has a neutral armature 72
and a polarized armature 8, said armatures being ar-
ranged to connect the coil of a lock magnet 9% in paral-
lel with the coil of the relay 62, The circuit of the coil
9+ is completed through the movable switch arms 10®
and 11>, Thege switch arms are connected as by a rod
12% with a controller segment 13%, which is pivoted at
148 "and whose handle portion 15* normally stands in a
central position, as shown, this being the normal lock-
ing position for the signal. This controller segment is
connected with the signal locking mechanism, as indi-
cated at 16%, by any suitable mechanical connection.
The segment is locked against movement in a direction
to release the signal lock by means of a lock 172, which
is carried or controlled by the armature 18* of the lock
magnet 9. A normally open battery 19* or 19 is ar-
ranged to be connected into the line circuit by means
of the movable switch arm 10* or 105,

20* and 20* designate two track relay magnets which
are connected across short insulated sections of the
track at each tower or station, and which are supplied
by battery 212 or 21P, or other suitable source. At each
station the line wires 4 and 5 are carried through the 60
pole changing armatures of these track relays, as indi-
cated, so that the polarity of the line will be reversed by
each operation of the relays. At each station is a com-
bined polarized indicator and call bell 22% or 22°
which is connected across the conductors 4 and 5.

Both signals are normally locked in the stop position
by the controllers 13* and 13*. Neither operator can
throw his own battery on his own apparatus, but either
one 1s at liberty to throw his battery onto the line wires
4 and 5 connecting the two stations. In doing this the 70
operator actuates the polarized indicators at both sta-
flomns.

To move a train from station A to station B, the op-
eration 1s as follows:—Operator A moves the handle
of his controller to the right, thereby throwing his 75
battery 19* into the line. This gives the proper bell
signal to the operator at station B indicating to that
operator that operator A wishes to be unlocked. Op-
erator A then moves his controller back to the central
position and waits for an unlock from operator B. 80
When operator B receives the unlock signal, he throws
his controller handle to the left, thereby throwing his
battery onto the line. This operates the indicator

6o

-at 22* and picks up the line relay 6*, which, in tumn,

closes the circuit of the lock magnets 9%, thereby re- 85
leasing the controller for operator A. The latter then
moves his controller to the left and unlocks his signal.
At this point he 1s at perfect liberty to put his signal
back again and lock it. When the train accepts the
signal and enters the Dblock, it thereby shunts the 90
track relay 20%, which changes the polarity in the line,
thereby opening the polarized armature 8 and caus-
ing the lock 17% to engage the controller segment 132
to lock it in 1ts reverse position. The train passes
through the block, and while operator A is at liberty 95
to put his signal back as soon as the train passes his
station, he cannot put his controller back to its center
position on account of the reverse polarity of the line.
When the train passes out at station B, it shunts the
track relay 20°, thereby again reversing the polarity 100
of the line and permitting the polarized armature 8=
of the line relay 6% to close again. Each of the track
relays 20% and 20° are what is known as “stick” relays,
their circuits being completed through their own
armatures, and being also carried through the movable 105
contacts 23* and 23° of the switch device operated by
the controller, as indicated, so that after these relays
are once shunted, they cannot pick up again until
their respective controllers are returned to their nor-
mal positions. After the train has passed out at the 110
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station B, and the polarity of the line has been thus
reversed as described, operator A can tell by his indi-

cator that the train has passed out and he must then

place his controller back to its normal position. In
doing this, he closes the circuit of the track relay 202,
which again picks up and reverses the polarity of the
line. He then moves his controller handle to the
right, throws his battery on the line, thereby operating

the bell and indicator 220 at station B, to announce the

fact to the operator at that station. The indicator
29> operates for this reason: The battery circuit being
closed at both stations, and the polarity of the line
being reversed through the track relay 20°, (which
is still open owing to the fact that operator B has not
yet returned his controller to normal) both batteries
are thrown on the indicator 22° in opposition to each
other, which actuates said indicator to restore 1ts nee-
dle to normal position to give the required signal.
After receiving this signal, operator B should then
throw his controlier back to its normal position and
picks up the relay 20°.

The particular embodiment of the invention 1llus-
trated is more especially designed for use with existing
manual block signals as an auxiliary, for the purpose
of normaliy iocking the signal in the stop position. In
operating the controller to give an unlock, it simply
drives the plunger farther through the lock bar; and
when operated in the opposite direction, after receiv-
ing the unlock, after the signal is cleared, it 1s tmpos-
sible to put the controller back to its _]:}01'1113,1 position
without first putting the signal to its normal position.
The arrangement may, however, be modified 1n many
ways. Thus, in the case of electrically operated
block signals, they may be controlled by carrying their
circuits through the track relays, thus compeliing the
operator to put his signals back and lock it again be-
fore letting another train through. Substantially the
same arrangement can be used for a continuous track
circuit.- Thus, if the first three sections constitute
one block, having a continuous track circuit, and the
relay 20 is connected across the track at the entrance
to the next block, the operation will be the same as
that described.

Instead of using the polarized relays, a doubie-wind-
ing may be used on the lock magnets, the controlling

. coils of these magnets being arranged to act either in

conjunction or in opposition according to the polarity
of the line, as controlled by the track relays in the
manner described; or the lock magnets may them-
selves be polarized.

Where a more flexible signaling system is required,
a, push button or equivalent device can be put in be-
tween the indicator and the track relay.

Various other modifications may be made by those
skilled in the art without departing from the spirit and
scope of my invention, since

What I claim 18:—

1. In block signaling mechanism, a controller at each
station, a lock therefor, means whereby said lock may be
released from the next station, and meansg controlled by a
passing train for reversing the line polarity and thereby
controlling said lock; substantially as described.

1
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2, In block signaling mechanism, a main circuit, a
controller at each station, a lock therefor, and circuit con-
nections whereby the operator at one station can release
the lock at the next station, together with a track cirecuit
controlled by the passage of trains and controlling the
polarity of the main circuit to control said lock; substan-
tially as desecribed. | .

3. In Dblock signaling mechanism, a controller, a lock
therefor, a polarized relay device for operating flie said
lock, a main circnit including said device, and a track cir-
cuit having means for effecting a reversal of the main line
polarity to operate said relay device; substantially as
described.

4. In Dlock signaling mechanism, a main line including
locking mechanism, and track circuits having pole chang-

“ing relays through which the line circuit is carried, said
operating mechanism being operated by the reversal of

polarity in the main line; substantially as deseribed.

5. In block signaling mechanism, a main line counecting
the stations, locking mechanism at each station, and {rack
circuits having pole changing relays through which the
main circuit is carried, said relays being arranged fto be
short-circuited by passing trains to thereby operate the
locking mechanism ; substantially as described.'

6. In Dlock signaling mechanism, a controller, a lock
therefor, an electro-magnetic device for controlling said
lock, a main ecircuit for said device controlled from tiae
next station, and a track circuit controlled by the passage
of traing, and itself controlling the polarity of the main
line ; substantially as described.

7. In block signaling mechanism, a main circuit connect-
ing two stations, a pole changing device at each end of the
block and arranged to automatically reverse the polarity
of the main circuit, and track circuits for controlling the
pole changing devices; substantially as describad.

8. In block signaling mechanism, a signal locking device,
arranged to be operated by a reversal of the line polarity,
and means whereby the passage of a train into and ocut of
a block automatically reverses the line polarity and there-
by operates said lock; substantially as described.

9. In block signaling mechanism, a main circuit connect-
ine two signal stations, a normally open source of energy
at each station for the said line, a controller at each sta-
tion, a lock for each controller, circuit connections where-

by the operator can connect the source of energy at his

station with the main line to signal the next station and to
release the lock at the next station, and track circuits hav-
ing pole changing devices arranged to effect reversal of the
polarity of the main circuit to thereby operate the locks;
substantially as described.

10. In block signaling mechanism, a signal controller, a

lock for normally locking said controller against movement
in one direction, while permitting movement in the other
direction, circuit connections and controlling devices
whereby movement in the free direction will signal the
next station, an ' electro-magnetic lock-releasing device,
means for energizing said device from the next station, a
track circuit baving a magnet, and means controlled "by
said magnet for automatically reversing the polarity of
the main circuit to thereby control the lock; substantially
as deseribed.
- 11. Block signaling mechanism comprising a main cir-
cuit connecting two stations, a normally open battery at
each station, a lock controller having means for connecting
the battery into the line, a signal mechanism at each sta-
tion connected across the main circuit, a locking device at
each station for the controller, and means for operating
said lock which is operated by a reversal of pelarity in the
main circuit, and means controlled by the passage of trains
into and out of the block for automatically reversing the
polarity of the main circuit; substantially as described.

In testimony whereof, I have hereunto set my hand.

WALTER E. FOSTER,

Witnesses: '_ ;

Gro. H. PARMIELER,
H. M. CORWIN.
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