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To all whom it ma,y'cbn_cem@; ' o
Be it known that I, ADELBERT II. THORP,

- of Toledo, county of Lucas, and State of
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Ohio, have invented certain new and useful
Improvements in Electropneumatic Block-
Nignal Systems; and I do hereby declare that

the following is a full, clear, and exact de-
scription of the invention, which will enable
others skilled in the art to which it appertains

to make and use the same, reference being |
had to the accompanying drawings, and to the

letters of reference marked thereon, which

form part of this specification—

My invention relates to an eléetrop;;et_l-'
maticrailway block-signal system, and has for
1ts object to provide a positive automatically-

operated means for displaying danger and

clearsignalsin a plurality of sectionsor blocks
intermediate the terminals of the road.

A further object is to employ an electrie.

circuit in connection with a force of com-
pressed air absolutely controlled by a, passing
train, whereby the proper make and break of

the circuitis established to display the proper

danger or clear signals, respectively.
- A further object is to

‘signal. - |
~ With these objects in view the invention
consists, broadly, in an electropneumatic Sys-

tem of displaying danger and clear signals in
blocks or sections of a railway-track actuated

initially by a moving train. o
In the drawings, Figure 1 is a view show-

~ ing the semaphore-arm with magnets for re-

40

leasing and setting the same and track-cir-
cuit relay and circuit-breakers for controlling
said magnets, alsoshowing the track alr-pump

in section and the reservoir for maintaining
“aconstant supply of airunder pressure. Fig. |
21s a sectional detail view of the alr-control- |
ling valve.

_ Fig. 3is a-diagrammatic view of
my system, showing the means of controlling

the air and electric circuits.

_ 1 designates a semaphore-arm, having a

‘shaft 2, the end 3 being overweighted and

50 having a tendency to. drop by gravitation.

' Of | provide positive
means for displaying a ““danger-signal ” elec-
tricaily through the medium of the force of
compressed air, with automatic means for
controlling the circuit to display a clear

On shaft 2 and moving with semaphore-arm

11s a gear 4, fastened by ‘a set-screw 5 and
meshing with a rack-bar 6, held in sliding
contact by guides 7. On one side of rack-
bar 6 and longitudinal therewith are ratchet-

magnets or a vibrator 11.

35

teeth 8, catch 9 being held in contact there-
with by spring 10 and away therefrom_-by

12 is a circuit-breaker composed of parts

13 and 14 normally in contact but held apart
when semaphore-arm is raised by the insu-
lated wedge-shaped end 15 normally there-
with, being integral with arm 16 on shaft 2.

- 17 1s a similar circuit-breaker made up of

parts 18 and 19, also normally in contact but
held apart by the insulated wedge 20 when

semaphore-arm falis. o o
21 1s an air-cylinder having a plunger 22

connected to the lower end of a piston 23 in
direct alinement with rack-bar 6, 50 that
when air is admitted to cylinder 22 by open-
Ing valve 24 piston 23 is raised, thereby also
raising rack-bar 6. S

25 are vents in the head of cylinder 21 to

allow the confined air therein to escape.

Valve 24 is operated by magnets 26, attract-

| Ing armature 27 and by tension of spring 28

when armature 27 is released. Armature 27
may be connected direct, as shown, or a se-
ries of levers may be employed to perform the
same operation. = | o

~ Valve 24 is of novel construction; and con-
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sists of valve-body 29, valve-stem 30, hav-

ing a circumferential groove 31, port 32, to
admit compressed air, port 33, to permit the

~escape of air in cylinder 22, and operating-

lever 34, connected to stem 80. The circum-
ferential groove 31 is in line with the escape-

port 53, but when lever 34 acts it takesa Po-
sition shown in dotted lines, thereby admit-
ting compressed air to cylinder 22. It will
‘be seen that the entrance and escape ports

cannot be open at the same time.

trols the circuits, a deseription of which will
be given later. o R

36 is the eylinder of the track air-pump, in
which is a plunger 37, connected to piston 33,

having a shos 39 upon the upper end thereof.

Shoe 39 takes a position just beside the track '

35 is a double contacting-relay Whieh.con— '
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and normally somewhat elevated with respect |

thereto, so that as the train passes along the
rail the projecting rim of the wheel comes in
contact with shoe 39 and depresses it foreibly,
thereby compressing the air in cylinder 50,
which passes by a proper conduit 40 to pres-
sure-tank 41 and is held from returning by
an ordinary check-valve 42. Shoe 39 again
assumes an elevated position through the ac-
tion of spring 43 in piston 33.

44 is a longitudinal groove on piston 83 t0
permit the air in the upper end of ¢ylinder 56

to escape and also to admit air to the interior
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air-valve 24, which operates plunger

thereof. TPressure-tank 41 is equipped with
an ordinary safety-valve 45 torelieve it from
undue pressure.
the air is carried by a proper conductor 46 to
the air-cylinder 21, being controlled by valve
24, as heretofore deseribed. I mayalsointer-
vene a pressure-regulating valve, so that air
of any desired pressure may be admitted to
cylinder 21, irrespective of the pressure in
pressure-tank 41.

T is the closed track-circuit controlled by
battery 47 and containing therein the block
or insulated section of rail 48, having insu-
lated joints at 49, and the magnet of double
contacting-relay 35. 501isa local open-circult
battery with setting-circuit S and releasing-
circuit R leading therefrom and controlled
by double contacting-relay 35. Setting-cir-
cuit S contains circuit-breaker 12 and the
controlling-magnet of air-valve 24. Releas-
ing-circuit contains circuit-breaker 17 and
the magnet of vibrator 11.

The operation is as follows: A train enter-
ing block from either direction in which a sig-
nalislocated short-circuits battery 47,thereby
removing the current through magnet of re-
lay 50, which releases the armature thereot
and closes reieasing-circuit R,which operates
vibrator 11, thereby withdrawing latch 9 and
allowing semaphore-arm to rise by gravita-
tion to a position shown in dotted lines, Kig.
1,and todisplay a danger-signal. DBy this op-
eration the circuit-breaker 12, controlling the
setting-circuit S, is closed, and the cireuit-
breaker 17, controlling releasing -circuit, 18
opened. As the train leaves the block the
circuit is restored through relay 35, thereby
establishing the circuit through magnet 20 of
22, and
consequently rack-bar 6, thereby lowering
semaphore-arm to ‘‘clear,” air-valve 24 re-
mainingopen until the eircuit through eircuit-
breaker 12 is opened by the insulated wedge-
shaped end 15. When the rack-bar reaches
its proper elevation, it is held there by latch
0 until succeeding train enters the block and
the operation 1s repeated. 'T'he semaphore-
arm will alsogoto*‘danger”if a rail is broken,
or if by any means a short-circuit occurs in
the track-circuit, or if a switch is left open in
the block, as shown in Kig. 3, when the sec-
tion of track 51 will short-circuit battery 47
and operate the danger-signal.

IFrom the pressure-tank 41

o 973,932
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For a single track two signals, as herein de-
seribed, are located at each end of the block,
one of them being connected with the track,
as has been shown, the other being controlled
by this one through a circuit-breaker on shatt
9 of semaphore-arm 1, thereby accomplishing
the operation of both in unison by means of
line-wire connection. |

If a time-signal is desired in connection
with the signal herein described, the appli-

ance as described in my Patent No. 431,725

can be placed in the same signal, using a spe-
cial air-circuit leading from pressure-tank 41,

the valve being controlled by a circuit-closer
operated by the passing train.

What I claim 18—

1. In an electropneumadtic block-signal sys-
tem, a weighted semaphore-arm normally in-
dicating a clear-signal, a catch normally en-

caging with devices to hold the semaphore-

arm in a position to indicate a clear-signal,
a normally-closed track-circuit, a catch-re-
leasing circuit and a setting-circuit control-
ling pneumatic means for returning the sema-
phore-arm to a point toindicate *‘safety,” cir-
cuit-breakers upon the releasing-circuit and
upon the setting -circuit controlled by the
movement of the semaphore-arm whereby
when the track-cireuit is opened by the pas-
sage of a train into the block, the releasing-
circuit is closed and the catch retracted and
the semaphore-arm allowed to rise by gravi-
tation to a point to indicate a danger-signal,
the releasing-circuit being opened by the cir-

cuit-breaker thereon, when the semaphore-

arm has completed its movement which re-
leases the cateh to normally be in position to
hold the semaplore-arm when it is returned
pneumatically under the action of thesetting-
circuit when the track-circuit is closed, due
to a train leaving the block.

2. In a block-signal system, a semaphore-
arm, a vertically-movable rod lowered there-
by, acatch for holding the same in araised po-
sition, a  track-circuit normally closed but
opened by amoving train,a semaphore-releas-
ing circuitcontrolled by the track-circuit hav-
ing-circuit-breakers controlled by the move-
ment of the semaphore-arm, and a pneumatic
means for resetting the semaphore-arm, each
primarily operated by the track-cirecuit and
then operated by the movement of the sema-
phore-arm to either release the catch and al-
low the semaphore-arm to rise by gravitation
or to open a valve in the pneumatic means to
pneumatically set the semaphore-arm to n-
dicate clear-signals.

3. In anelectropneumadtic block-signal sys-
tem, a4 semaphore-arm, a rod lowered thereby,
a cylinder, a piston secured therein in verti-

cal alinement with the rod, a tank, means for

forcing air therein under pressure by means
of an air-compressor located adjacent to the
track, a pipe connecting the tank and the cyl-
inder having a valve interposed thereon, hav-
ing a conduit and separate exhaust-conduif
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leading into the open air, a valve - stem ar- | In testimony that I claim the foregoing as
ranged to alternately open or close the two my own I hereby affix my signature in pres-
conduits, an armature arranged upon the ence of two witnesses. | -
- Valve-stem, an electromagnet arranged upon S ADELBERT II. THORP.
5 a setting-circuit and a track-cireuit for clos- Witnesses: |
Ing the setting-circuit when the track-circuit | JNO. O. BULLOCK,
13 closed, due to a train leaving the block., | K. W. WARNICK.
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