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To all whom it may concermn:

Be it known that I, LESTER DICcKEY, a citi-
zen of the United States, residing at Perry, in
the county of Dallas and State of Iowa, have
mvented certain new and useful Improve-
ments m Hlectrically-Operated Block-Signal

- Dystems for Railroads, of which the following

1s a specification.

This invention relates to improvements in
block-signal systems, and more particularly
to such as are electrically controlled and op-
erated.

One of the objects in view 1s the indication
of the presence of a train within a block, such
indication also disclosing the direction of
travel of the train. |

Another object is the provision of auto-
matically-operating mechanism for indicat-
ing at the terminals of the block the presence
and direction of travel of the train within the
block, such mechanism being capable of au-
tomatically restoring normal conditions as
the train passes beyond the block. o
~ With these and other objects in view the
mvention comprises certain novel construec-

tlons, combinations, and arrangements of

parts, as will be hereinafter fully described
and claimed. - '

In the accompanying draﬁings, Kigure 1 is

a diagrammatic view of a block-signal sys-

tem embodying the features of the present
invention arranged at one of the terminals
of the block. Fig. 2 is a similar view of a

-similar mechanism arranged at the opposite

terminal of the block. . Fig. 31is a detail view

-of one-of the restoring cams and gears and
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surrounding parts.
- Kach of the mechanisms seen in Figs. 1

“and 2 are duphcates, and the circuits thereof
‘are duplicated. Hence it is believed that an

understanding of the present improved
structure may be had better by the use of the
same Teference-numerals indicating corre-
sponding parts in Figs. 1 and 2, and such ref-
erence characters will be employed.

At each terminal of the block is arranged
the usual tower 1, pivotally supporting any
ordinary form of semaphore signal devices 2
and 3. Hach of the signal devices 2 and 3 is
preferably provided with a weighted end be-
yond 1ts pivot, so that the longer portion pro-
jecting beyond the pivot will normally be
lifted to a horizontaF position when the re-

- spective signal device is free for independent

el gl

movement. Pivotally engaging each of the
devices 2 and 3 is an operating-rod 4, de-
signed to be drawn downwardly by mechan-
1sm herematter fully described for indicating

a clear track and adapted to be released by

sald mechanism to be described for permit-

ting the weighted end of the signal to lift the
remalning portion thereof to a horizontal po-

sition when the train is in the block.

The lower end of the rod 4, connected with
the signal 2 at each terminal of the block,
pivotally engages a crank-arm 5, the said
arm being fixed to a suitable pivotally-
mounted segmental rack 6. The rack 6 may
assume the form of a pinion, if desired. A
contact-arm 7 projects radially from the
rack 1n position for closing contact between a
pair of contact-blocks 8 8 when the respec-
tive signal 2 is in position for indicating a
clear track. Spaced from the contact-
blocks 8 8 in the path of movement of the
arm.7 are sultable contact-blocks 9 9, adapt-
ed to be engaged by said arm 7 when the re-

| spective signal 2 is elevated to a horizontal

position or to a position indicating the pres-
ence of a train within the block: The rack 6
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meshes with a correspondingly pivotally-

mounted rack 10, and said rack 10 carries a
radially-projecting arm 11. The arm 11 ex-

tends past any ordinary electromagnet 12

and when the respective signal 2 is in its
lowered position closes contact between con-
tact-blocks 13 and 14, and when said signal
device 2 1s in 1ts raised position sald arm 11
closes contact between block 13 and a con-
tact-block 15, arranged in line with the block
14 1in the path of movement of the arm 11.

| A roller-stud 16 projects laterally from each

of the arms 11 in the path of movement of a
cam 17, carried by the face of gear-wheel 18.
The gear-wheel 18 1s rotatably mounted on
any suitable support and meshes with a pin-
lon 19, fixed to and carried by the. gear-
wheel 20, the gear-wheel 20 being rotatably
mounted 1in any suitable support and meshes
in turn with pinion 21, fixed to and carried
by the worm-gear 22, sald worm-gear mesh-
ing with the worm-thread of the driving-
shaft 23, carried by the armature of the elec-
tric motor 24. | | --
The arm 4 of each of the signal devices of
the opposite ends of the block pivotally en-
gages at its lower end a crank-arm 25, fixed

| to a segmental pinion 26, suitably rotatably
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mounted and méshing with a similar rack 27, | to negative pole of the other battery 56,

similarly mounted. The rack 27 carries a
radially-projecting arm 28, extending past
electromagnet 29 and normally closing con-
tact between contact-blocks 30 and 31 when
the signal 3, to which the respective rod 4 is
connected, is 1n 1ts lowered position or in po-
sition for indicating a clear track. Said arm
28 i1s adapted to be swung when the respec-
tive signal 3 1s raised to a danger position out
of contact with the block 31 to a position for

closing contact between the block 30 and a

contact-block 32, arranged in line with the
block 31 in the path of movement of the arm
28. Kach arm 28 carries a roller-stud 33,
adapted to be engaged by the cam 34, fixed
to and projecting from the face of the gear-
wheel 35, said gear-wheel meshing with the

cear-wheel 19 on the opposite side thereof

from the gear-wheel 18.

A local battery or other suitable source of
electrical energy 36 1s provided for each set
of mechanism at the respective end of the
block, and each of said batteries has circuits
closed through the respective electromagnets
12 and 29, as follows: first, of magnet 29,
through conductor 37, to conductor 38, to
contact-point 39, to armature 40 of relay 41,
to contact-point 42, to conductor 43, to con-
tact-plate 30, to arm 28, to contact-plate 31,
to conductor 44, through winding of the mag-
net 29, to conductor 45, to conductor 46, and
through conductor 46 to the opposite pole of
the battery 36. The other normally closed
circuit of the battery 36 is as follows: through
conductor 37, to conductor 47, to contact-
point 48, to armature 49 of relay 50, to con-
tact-point 51, to conductor 52, through con-
tact-plate 13, to arm 11, to contact—p%ate 14,
to conductor 53, through winding of magnet
12, to conductors 54 and 46, to the opposite

- pole of the battery 36.
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Fach of the arms 11 and 28 1s of course of
magnetic material, and therefore 1t will be

- observed that when the signals 2 and 3 have

been positioned in their lowered position the
closed circuits energizing the magnets 12 and
29 will maintain the arms 11 and 28 in their
raised condition against the pressure of the
weighted ends of the signals 2 and 3.

The relays 41 and 50 are of any ordinary
type and simply consist of electromagnets'55
55, acting upon the respective armatures 40
and 49; which armatures are of course spring-
acted for being thrown away from the mag-
nets when released. A battery or other suit-
able source of electrical energy 56 1s prefer-
bly provided at each end of the block for nor-
mally supplying current to the magnets 55
for normally retaining the armatures 40 and
49 in position for closing contact between the

‘contact-points 39 and 42, 48 and 51, respec-

- tively.

- 65 follows: from positive pole of one battery 56 | tween contact-points 60 and 63, and when

One of the circuits of the batteries 56 is as

|

through the second battery 56, to conductor
57, to conductor 58, through the windings of
magnet 55 of relay 50, to conductor 59, to
contact-point 60, to armature 61 of relay 62,
to contact-point 63, to conductor 64, to wind-
ing 55 of relay 41, to conductor 65,to nega-
tive pole of the first battery 56. The other
circuit of the batteries 56 is as follows: from
positive pole of one battery 56 to the nega-
tive pole of the other battery 56, through the
second battery 56, to conductor 57, through
winding 55 of the relay 41, to conductor 66,
to contact-point 67, to armature 68 of relay
69, to contact-point 70, to conductor 71, to
winding 55 of relay 50, to conductor 72, and
through conductor 65 to the negative pole of
the starting-battery. |

73 and 74 indicate the rails of a railway
which are insulated, as at 75, at the terminals
of the block from the contiguous rails. The
rail 74, for purposes hereinafter specified, is
provided with an insulation 76 near each end
of the block and which leaves a section 74’ of
the rail not normally in electrical contact
with the remaining or main portion ot the
rail 74. .

Fach of the relays 62 and 69-is provided
with a normally open circuit designed to be
closed by the moving of a train into the
block. The circuit of relay 62 is as follows:
beginning with battery 36, through conduc-
tor 37, to conductor 77, through windings 78
of relay 62, to conductor 79, to section of rail
74’, across the wheels and axles of the train
to rail 73, to conductor 80, to contact-block
8, to arm 7, to second contact-block 8, to con-
ductor 81, to conductor 46, and to battery
36. The circuit of relay 69 1s as follows:
from battery 36, through conductor 37, to
conductor 82, through windings 83 83 of re-
lay 69, to conductor 84, to rail-section 74/,
across the wheels and axles of the train to
rail 73, to conductor 85, to contact-plate 8,
to arm 7, to second contact-plate 8, to con-
ductor 86, to conductor 46, to battery 36.

The armature 68 of relay 69 is held under
spring-pressure away from the magnets of
the relay and in contact with the contact-
points 67 and 70, said armature being de-
signed to be moved when the relay is ener-
oized toward the magnets in position for
closing circuit between contact-points 87 and
88. Contact-point 87 1s engaged by conduc-
tor 89, extending to one of the contact-plates
9, and contact-point 88 1s engaged by con-
ductor 90, extending to the other contact-
plate 9, the conductor 90 being in electrical
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contact with conductor 84. A branch con-

ductor 91 leads from conductor 89 to and
contacts with the rail 74. The armature 61
of relay 62 is retained under spring-pressure
away from magnet 78 when said magnets are
not energized, whereby contact 1s closed be-
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said magnets are energized said armature is
caused to swing away from said contact-
points to a position for closing contact be-
tween contact-points 92 and 93. Contact-

point 92 1s engaged by conductor 94, leading

to rail 74 and formed with a branch conduc-
tor 95, extending to one of the contact-plates
9. The contact-point 93 is engaged by con-
ductor 96, which extends to the other con-
tact-plate 9. Said conductor 96 is in elec-
trical connection with the conductor 79.

In operation the train entering the block
from a direction corresponding to the right-
hand side of the drawings will first close the
circuit of battery 36 through conductor 37 :
conductor 82, magnets 83, conductor 84,
track-sections 74/, the wheels and axles of the

. tram, track 73, conductor 85, contact-block
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3, arm 7, second contact-block 8, conductor
86, and conductor 46, to battery. Thus the
magnets 33 are energized and the armature
68 caused to break contact with the points
67 and 70 and to make contact with the
points 87 and 88. The breaking of contact

between the points 67 and 70 destroys the

circuit of relay 41 at the right-hand end of
the block and the circuit of relay 50 at the
other end of the block. Hence the contact-

-points 39 and 42 of the said relay 41 and the

contact-pomts 48 and 51 of the said relay 50

are no longer connected, and the normally

closed circuit of magnet 29 of one signal
mechanism is broken, and the circuit of mag-
net 12 of the other signal mechanism is
broken. Hence the arm 28 of one signal
mechanism and the arm 11 of the other S1Q-
nal mechanism are left free to swing down-
wardly. The semaphore 3 at the right-hand

~end of the block is therefore left free to rise
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to a danger-indicating position, and the Sig-
nal 2 of the opposite end of the block is per-
mitted to rise to a danger-signal position.
The upward movement of the signal 2 SWINgS
the arm 7 of the signal mechanism at the left-
hand end of the block for breaking contact
between blocks 8 and for making contact be-
tween plates 9. Thus it is made impossible
for a train entering the block from the OpPPO-
site direction from that above described to
effect any operation of the parts. If the cir-
cuit were closed between the rail-section 74’
at the left-hand end of the block and the rail
73 after the operation above described, no
action of any of the parts would arise there-
from, as the closing of such contact would not
close the circuit. As the train moves along
the track and passes the insulation 76 the
circutt for the magnets 83 changes and is as

follows: from battery 36 to conductor 37,

6o

63

to conductor 82, through windings 83, to
conductor 90, to contact-point 88, armature
68, contact-points 87, conductor 89, branch
conductor 91, rail 74, the wheels and axles of
the train, rail 73, condnctor 85, contact-
block 8, arm 7, second contact-block 8, con-

iy

ductor 86, and conductor 46 to battery 36.
In order to obviate the possibility of a train
entering the block from the opposite end to
that above mentioned effecting operation of
the signals after the entering of the block by
the first train, the circuit of relay 62 is
broken by the operation of the sional 2. As
sald signal rises to danger-indicating position
the arm 7 is lowered out of contact with the
blocks 8 8, and the relay 62 is thus left on
open circuit. The arm 7 moves into contact
with plates 9 9 and closes circuit between
rail-section 74’ and rail 74, such cireuit com-
prising conductor 79, conductor 96, contact-
plates 9, and arm 7, conductor 95, and con-
ductor 94. Thus a path is opened for the
circult above described, being maintained
closed by a train moving in the block, even
after such train has passed the insulating-
pont 76, and the relays 41 and 50, above
mentioned, are retained on open circuit un-
til the last wheel of the last car of the train
has passed beyond the insulations 75. When

the last car of the train has passed beyond

P

the msulation 75 and contact between the
rails 74 and 73 thus severed, the magnets 83
become demagnetized and release the arma-
ture 63, which moves back to a position for
closing contact between contact-points 67
and 70. The circuits of relays 41 and 50,
heretofore left open, are closed and in the
mmstance of relay 41 current flows from bat-
tery 36 through conductor 37 to conductor
38, contact-points 39, armature 40, contact-
pomnt 42, conductor 43, contact-plate 30,
arm 28, contact-plate 32, arm 28 having
dropped to a positicn eclosing contact be-
tween said plates 30 and 32, conductor 97,
conductor 98, to motor 24, to conductor 100,
to conductor 46, to battery 36. It is to be
noted that conductor 98 extends into con-
tact with plate 15 in each signal mechanism.
The corresponding circuit is closed with re-
spect to the relay 50 from the battery 36 to
conductor 37, conductor 47, contact-points
48, armature 49, contact-point 51, cendue-
tor 52, contact-plate 13, arm 11, contact-
plate 15, conductor 98, motor 24, conductor
100, conductor 46, to battery 36. Thecpera-
tion of the motors 24 causes the gear-wheels
22 to be driven, and through the chain of
gears above described produces rotation of
the gears 18 and 35, which causes the cams
17 and 34 to swing about through a complete
circle. Thus the roller-studs 16 and 33 are
engaged by said cams, and the respective
arms 11 and 28 are elevated to their normal
positions, the signals 2 and 3 being thus re-
stored to their lowered condition. As soon
as the respective arms 11 and 28 have been
restored” to their normal positicns by the
cams 17 and 34 contact between plates 30
and 32 is broken, and therefore the opera-
tion of motor 24 will cease, and as the eir-
cuits of the magnets 12 and 29 have been re-
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established through the return of the arma-
ture 40 in one instance and the return of the
arm 7 in the other the respective arms 11 and
28 will be held against dropping until the
circuits of the respective magnets are agan
broken. A train moving into the block
from an opposite direction from that de-
scribed will close circuit through themagnet
78, and thus break the circuits of the corre-
sponding relay 41 and the relay 50 of the
other signal mechanism, and thus destroy
the circuits of the respective magnets 29 and
12, whereby the other set of signals 2 and 3
will be elevated to the danger position. The
parts remain in this condition until the train
passes out of the block, when the breaking ot
the circuit of relay 62 restores the circuits of
relays 41 and 50, and thus opens the circuits
of the motors 24, which motors.operate to
restore the signals, as above described, and
the parts are again in condition for another
operation.

What I claim 1s—

1. In mechanism of the class described, the
combination with signals at the opposite
ends of the block, of electromagnets on nor-
mally closed circuits, sustaining said signals
out of the danger-indicating position, a train-
coverned relay normally retaining said mag-
nets on a closed circuit, and designed to
break the circuit of said magnets on the en-
tering of a train into the block, whereby said
signal devices are freed for assuming the dan-
ger-indicating position, electric motors,
means governed by said signal devices for
closing a portion of the circuits of said elec-
tric motors when the signals assume a dan-
ger-indicating position, means completing
the circuits of said motors when the circuit
of said relay is broken, and means actuated
by said motor for restoring said signals to
their normal out-of-danger position.

2. In mechanism of the class described, the
combination with a signal at each end of
a block, of an electromagnet for each of said
signals normally retaining the same out of a

danger-indicating position, a governmg-re-

5O

lay normally maintaining the circuit of said
magnet closed, a train-closed circuit for said
relay for energizing the relay upon the enter-
ing of a train into the block for breaking the
circuit of said magnet whereby each of said

signals is freed to assume a danger-indicating .
position, an electric motor for each of said |

£26,999

closing a portion of the circuit of said electric
motor, the remaining portion of the circuit -
cluding the armature of said governing-relay
when the relay is demagnetized, and means
actuated by said motor for restoring its re-
spective signal to an out-of-danger position.

3. In mechanism of the class described, the
combination with a pair of signals at each
end of a block, an electromagnet for each of
said signals normally retaining the same in a
safety-indicating position, a normally closed
circuit for each of said electromagnets, a
train-controlled governing-relay for making
and breaking the circuits of one of said mag-
nets at each end of the block, a similar relay
for the other magnets, and means for pre-
venting one of said magnets from breaking
the circuit of one set of said magnets when
the eircuit of the other set 1s broken. -

4. In mechanism of the class described, the
combination with a pair of signals at each
end of a block, of an electromagnet for each
of said signals normally retaining the same
out of a danger-indicating position, a nor-
mally closed circuit for each of said magnets,

a pair of relays, one at each end of the block,

governing the circuits of a pair of said mag-

| signals, means governed by the signals for 55
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nets, one at each end of the block, for con-

trolling the operation of the signal at each
end of the block, a second pair of relays, one
at each end of the block, for governing the
other pair of magnets for controlling the

other of said signals, and train-controlled

governing-relays for controlling the opera-
tion of said sets of relays. |
5. In mechanism of the class described, the

Q0

combination with signals at the ends of the

block, and the rails of the track within the

block, a governing-relay at each end of the

block, arranged to have its circuit closed
across sald rails, electrical means for govern-
ing said signals, said electrical means having
their circuits controlled by said governing-
relays, and signal-actuated means for break-
ing the normal circuit of one of said relays,
when the other of the relays has its circuit
closed.
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In testimony whereof I affix my signature

in presence of two witnesses.
-~ LESTER DICKEY.
Witnesses:
E. S. SToTTs,
H. C. StorTs.
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