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UNITED STATES PATENT OFFICE.

JAMES G. O. COMBS AND ISAAC D. COMBS, OF WALNUT GROVE, MISSOURL.

ELECTRIC BLOCK-SIGNAL.

No. 908,748.

Application filed March 5, 1908,

Lo all whom it may concern.:

Be 1t known that we, James G. O. Comns
and Isaac D. Commss, citizens of the United
States, residing at Walnut Grove, in the
county of Greene and State of Missouri, have
mvented certain new and useful Improve-
ments in Hlectric Block-Signals, of which the
following 1s a specification.

This mvention appertains to means for ap-
prising engineers of moving trains of impend-
g danger so that head-on or rear-end colli-
sions may be avoided, the purpose being to
provide novel means for actuating a signal at
a station or given point, the arrangement be-
ing such that a train upon entering a block
throws the signal actuating means into oper-
ative position to be actuated after the train
has entered the block a short distance so as
to set the signal to indicate danger, said sig-
nal being returned to safety when the train
reaches the station and again set after the
train leaves the station to warn a train that
may be following, said signal being retuined
to safety as the train emerges from the biock.

For a full understanding of the invention
and the merits thereof and also to acquire
a knowledge of the details of construction
and the means for effecting the result, refer-
ence 1s to be had to the following descrip-
tion and accompanying drawings.

- While the invention may be adapted to
different forms and conditions by changes in
the structure and minor details without de-
parting irom the spirit or essential features
thereof, still the preferred embodiment is
shown 1n the accompanying drawings, in

“which: '

Figure 1 1s a plan view of a block or section

“of a railway track provided with safety ap-

phiances embodying the invention. Fig. 2 is

a perspective view of the signal actuating

means located at the station or place selected
for placing the signal. Fig. 3 is an end
view of the signal actuating means, showing
the normal position of the parts. Hig.4 isa
view similar to IFig. 3, showing the relative
position of the parts aiter the same have been
initially actuated to throw the signal operat-

1ng mechanism into active position. Fig. 5

1s & view of the parts shown in Figs. 3 and 4,
Ulustrating the arrangement of the elements
alter the signal has been set. Fig. 6 is a
view of the parts illustrated in Ifigs. 3, 4 and

5, showing the restoration of the operating

means to normal position by actuation of the
resetting mechanism, '

Specification of Letters Patent.
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Corresponding and like parts are referred
to 1n the following description and indicated
1n all the views of the drawings by the same
reference characters.

At the station or place selected for dis-
playing a warning, a signal device of any
type 1s located, the same embodying an arm
for giving warning by day and a lamp for dis-
playing danger or safety at night or when
the signal arm may not be seen at a safe dis-
tance. 'The signalisindicated at G and con-
sists of a disk or plate having an arm and
colored glasses for displaying a red or a white
light. The signal G may be of any design or
construction and is arranged so as to be seen
irom elther approach of the railway to the
station or place where the signal is set. The
signal illustrated is provided in duplicate and
a rod or bar g connects each with an arm of
a bell crank H. A rod or bar 4 connects the
other arm of the bell cranks H with a crank
arm 7 at the mner end of a rock shaft 8.
Both members of the signal move together
and the construction 1s such that the signal
remains set i either position until positively

moved by the actuating means.

The signal actuating means embodies a
sertes of electro-magnets A, B, C, D and E
with thelr cooperating electro-magnets which

‘have connection with working parts of the

mechanism as hereinafter more particularly
set Tortn. 'The several electro-magnets are
included in circuits which latter also melude
sections of the track which are electrically
insulated to enable the various circuits to be
closed and broken in successive order.

It 1s to be understood that the several cir-
cults may be closed by any means usually
adopted 1n signal apparatus of the character
aforesald, but for simplicity of disclosure
one rail ¥’ constitutes a return and the other
rall of the block or section of railway track is
subdivided mmto sections a, b, ¢, d, ¢ and ¢?
wilch are electrically insulated from one an-
other. The section ¢ is connected by wire ¢’
to the electro-magnet A. The section b is
connected by wire 6" to the electro-magnet B.
The section ¢ 18 connected by wire ¢’ to the
electro-magnet C. The section d is con-
nected by wire d’ to the electro-magnet D.
The section e is connected by wire ¢’ to the
electro-magnet K. The section ¢* is con-
nected by wires ¢® and ¢’ to the electro-mag-
net C. The several electro-magnets are con-
nected with a wire f which is connected with
one pole of a battery or generator F,the other
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pole of said generator or battery being con-
nected by wire 7’ to the rail . The several
circuits are closed through the wheels and
axle of the engine or car or by other means
bridging the several insulated track sections
and the return rail k.

The mechanism for operating the signal is
duplicated so as to set the signal to indicate
danger both upon entering the block and
upon leaving the station. The means for
returning the signal to safety is the same for
resetting when the train reaches the station,
as 1t i1s about to pass from the block. Inas-
much as the signal operating means 1s the
same for each half of the block, a detail de-
scription of one will suffice for a clear under-
standing of both, corresponding parts being
indicated by like reference characters.
rock shafts 8 are provided at their inner ends
with crank arms 7 and at their outer ends

with crank arms 9 from which crank pins 10 ;

project laterally. The crank arms 7 are
connected by bars or rods ~ with the bell
cranks H for transmitting motion to the sig-
nal device. Rods or bars 11 are connected
at one end with extensions of the armature 1
and 5 of the electro-magnets I£ and B and
are provided near their free ends with hooks

or stops 12, which are adapted to engage

with the crank ends 10 to operate the rock
shafts 8 and throw the signal to indicate
danger. 'The connecting means 11 are nor-
mally held out of operative position by
means of lifting devices, thereby preventing
setting of the signal even though either one
of the electro-magnets B or I should be en-
ergized.

The lfting devices consist of pivoted
frames, each embodying a rock shaft 13 pro-
vided at opposite ends with crank arms 14,
and a rod 15 connecting the outer ends of the
crank arms 14. Normally, the crank arms
14 stand vertically, thereby holding the rods
or bars 15 at the highest point, with the re-
sult that the hooks or stops 12 of the parts 11
are held out of the path of the crank pins 10.
The free ends of the connections 11 rest upon
the rods or bars 15 of the pivoted frames,
hence the electro-magnets I3 or I mav be en-
ergized without setting the signal. A rod or
bar 16 connects each pivoted frame with an
extension of the armature of the respective
electro-magnets A and D. Upon energizing
either electro-magnet A or D the pivoted

iree end of the corresponding connection 11
to drop so that upon subsequently energizing
either electro-magnet B or K, the signal will
be set to a point of danger.
vents lateral displacement of the free end of
the connection 11 so as to insure the stop
thereof engaging with a crank pin 10 when it
1s required to set the signal.

The resetting mechanism for restoring the

The |

A guide 17 pre- .

1
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provided with terminal crank arms 19 and an
mtermediate arm 20 projected irom opposite
sides thereof. ILanks 21 are pivotally con-
nected at one end to the crank arms 19 and
each 1s provided with a longitudinal slot 22
to receive the rod or bar 15 of the respective
pivoted lifter frames. A rod or bar 23 con-
nects the lower bar of the intermediate mem-
ber 20 with an extension of the armature of
the electro-magnet . Kods or bars 24 are

| pivoted at one end to the upper member of
the arm 20 and are adapted to engage with

crank pins 25 of the crank arms 7 so as to re-
store the signal to normal or safety position
when the electro-magnet C 1s energized.
Guides 26 prevent lateral displacement of the
connecting means A and 24.

A block or section of raliway equipped
with safety appliances in accordance with
the present mmvention has the paris arranged
substantially as mdicated in the plan view,
Iig. 1. A tramm approaching the station
from the right closes the circuit including the

electro-magnet A, thereby attracting its ar-

mature and rocking the litter frame through
the connection 16 and permitting the free
end of the connection 11 to trip. As the
train continues to advance, the circult n-

75

30

85

90

cluding the electro-magnet B 1s closed,

thereby with the result that said electro-
magnet B 1s energized and attracting its ar-
mature sets the signal to danger, thereby
olving warning ahead that the block is oceu-
pled so as to prevent head-on collision.
When the train reaches the station, the cu-
cult mcluding the electro-magnet € 1s closed
and said electro-magnet € being energized
attracts its armature and rocks the shaft 18
and returns all parts to normal position. As
the train moves away ifrom the station, the
circutt including the electro-magnet D is
closed, and said electro-magnet being ener-
o1zed attracts its armature and moves the
ifter frame to permit the iree end of the con-

nection 11 to drop so that when the train

closes the circuit including the electro-mag-
net K, movement of the armature by being
attracted by the magnetic forces of the vi-
talized electro-magnet Il serves to set the sig-
nal and thereby prevent rear-end collision.
As the train reaches the end of the block and
1s about to pass thereover, the circuit is
closed through the rall section ¢* and ener-

- gizes the electro-magnet C which restores the
frame 1s operated, thereby permitting the |

parts to normai position and resets the signal
to safety.

Having thus described the invention, what
is claimed as new 1s: |

1. In an electrically operated signal for a
block or section of railway, the combination
of a signal, electro-magnets, means operated
by said electro-magnets for throwing the sig-
nal operating means into active position

- when the train enters. the block to prevent
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the station so as to prevent rear-end collision,
other electro - magnets, signal actuating
means operated by the last mentioned elec-
tro-magnets to set the signal to danger either
when the train continues its movement either
towards the station or away therefrom, a
fourth electro-magnet, and resetting means
actuated thereby to return the signal to
safety and to restore the working parts to
normal position either when the train : p-
proaches the station or is about to leave the

~ block.

19

30

2. In an electrically operated block signal
for railways, the combmation of a signal, a
crank arm having connection with said sig-
nal, a second crank arm having connection
with the first mentioned crank arm, actu-

ating means for the second crank arm nor- |

malily held out of engagement therewith,
electrically operated means for throwing the
crank arm into operative position with its ac-
tuating means, electrically operated means
for actuating the said crank arms to set the
signal to danger, and electrically operated re-
setting means for returning the signal to
safety and restoring the working vparts to
normal position. '

3. In an electrically operated block signal
for railways, the combination of a signal, a
rock shait having crank arms, connecting
means petween one of said crank arms and
the signal, operating means adapted to coop-
erate with the other crank arm and normaliy
held out of the path thereof, a support for
sald operating means, electrically operating
means.tor moving sald support to permit the
operating means to make engagement with
the crank arm, and actuating means for said
operating means to set the signal to danger.
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4. In an electrically operated block sighal
for railways, the combination of a signal, a
rock shatt having crank arms 7 and 9, connect-
g means between the crank arm 7 and the
signal, operating means 11 normally disen-
cagedfromthe crank arm 9, a ifter supporting
the operating means 11, means for moving

- sald lifter to permit the operating means 11

to move to an operative position, actuating
means for the part 11 to effect a rocking
movement of the shaft 8 to set the signal to
danger, and a resetting means for simulta-
neously moving both the hifter and the rock
shatt to restore the parts to normal position.

5. In electrically operated means for a
block signal, the combination of rock shaft 8
having crank arms 7 and 9, a pivoted lifter
frame, operating means 11 normally held out
of engagement with the crank arm 9 by
means of thesaid lifter frame, means formov-
g the lifter frame to permit the part 11 to
make engagement with the crank arm 9, op-
erating means for the part 11 to set the sig-
nal to danger, a rock shaft 18, connecting
means between sald rock shafts 18 and 8,
other conmecting means between the rock
shaft 18 and the aforementioned lifter frame,
and means tor actuating the rock shait 18 for
restoring the working parts to normal posi-
tion and at the same time to return the sig-
nal to safety.

In testimony whereotf we affix our signa-
tures 1n presence of two witnesses.

JAMES G. O. COMBS.
ISAAC D. COMBS.

Witnesses:
WiLLiaMm L. NasH,
JAMES (. TURPIN.

L. S..
L. S.
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