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To all whom Tt may concern:

Be it known that I, JOSEPH IRWIXN, residing
at Omaha, in the county of Douglas and State
of Nebraska, have invented certain useful Im-
provements in Klectriec Railway-dSignal Sys-
tems; and I do hereby declare that the follow-
ing is a full, clear, and exact description of

the invention, such as will enable others’

skilled in the art to which 1t appertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

This invention has relation to a novel 1m-

provementin electrie railway-signal systems,
the object of the invention being to provide a
sectional signal system that shall enable any
engineer having a train upon one of said sec-

tiomns to instantly determine when a train en-

ters his section.

Inthe accompanying drawings,forming part
of my invention, Figure 1 shows two stations
on a railroad-track, the track at each station
being divided into a number of sub-sections
and each station being equipped with my 1m-
proved signal system. Fig. 2 shows a dia-
oram view 1n which the various electric con-
nections between two stations are disclosed.
Fig. 5 is an enlarged side view, partly in sec-
tion, showing the arrangement of my disk
signal in conjunction with an indicator, the
latter being adapted to disclose the number
of trains within the connected sections. Iig.
+ shows a detached detail of one of theswing-
ing arms used in operating my disk signal.
Fig. 5 shows in side view the arrangement of
a set of magnets controlling one of said disk
signals. Fig. 6isanend view showing the po-
sition of two sets of disk signals and their
operating-magunets. I'ig.7shows aside view
of one of the perforated face-plates of the
casing, and Fig. 8§ shows a face view of one
of the signal-disks.

Before undertaking to describe my ecircuits
1 will first deseribe the mechanical construce-
tion of the signals, referring more especially
to Figs. o, 4, 5, 6, 7, and 8.

In Fig.3 I haveshown an ordinary housing
F, which is provided with the auxiliary hous-
ing F’, all mounted upon a mast or pole M.
Upon two sides, so as to be seen from the
track going and coming,the face H of this

housing Fis provided with the openings 60, as

is shown in Fig. 7, and behind these faces H is
positioned a disk D, (shown in detail in Fig.
8,) which disk is divided into red and white
segments which are adapted to be alternately
brought to the rear of the openings 60 in
oiving the different signals. The disks D,
Fig. 6, are rigidly attached to short rock-
shafts 67,having on their inner ends swinging
notched arms 62. Normally each disk D 1s
held in a closed or locked position by means
of arm 62, (see Fig. 5,) the noteh 63 of which
is adapted to receive an armature-bar 64,
which is pivoted to the frame -plate 65 by
meansofapin66. Oneofthemagnets—asio,
for instance—will act 1n drawing this bar to
actuate the disk to display the safety-signal,
while an electromagnet 10, for instance, will
be arranged to actuate this bar 64 to disclose
the danger -signal of this disk. As these

disks are used in pairs, two sets of magnets

are necessary, being arranged as 1s shown
in KFig. 6.

The indicator within the housing F’ com-
prises two magnets 13 and 19 in proper elec-
tric connection with the magnets 10 and 15,
as will be shown in another view. Kach mag-
net 13 and 19 is adapted to actuate one of
two armature-bars 74 and 75, which bars are
preferably above the magnets and are held
by springs 78. Mounted between the two
magnets 13 and 19 is a shaft 70, supporting
a disk 71, from which extends an indicator-
hand 22, as is shown in Fig. 3. This disk 70
is provided with a series of -loosely-pivoted
latches 72, which are each made to rest upon
a pin 73. KEach of the armature-bars 74 and
75 1s adapted to actuate an equal number
of these latches, which are so arranged that
as bar 75 (referring to ¥ig. 3) would be drawn
cdown by the magnet 19 the latech below said
bar would rest upon its pin, so that the disk
and indicator-hand 22 would be carried for-
ward to register with the numeral 1. The
second lateh in the meantime would have
been encountered by this bar 75, but the bar
would easily have ridden over this latch, by
virtue of its being pivoted, until the latch
had escaped the bar 75 and fallen upon 1its
stop-pin, as shown. 'T'his is intended to 1n-
dicate that one train is upon the rail-section
connected. Now as soon as the train leaves
that section the magnet 13 18 actuated pre-
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cisely as was magnet 19, so that the bar 74
carries back indicator-hand 22 just as it had
been carried forward by the other magnet
and bar. If, however, a second train enters
the section before the first is off, magnet 19
1s again actuated and the index-hand moves
progressively to figure 2, showing two trains
on that section.

I will now proceed to describe the arrange-
ment of the track, referring especially to
Fig. 1.

X and Y represent two stations, which may

be any distance apart sufficient to give either
train space enough to stop in.. At each sta-
tion the rails A are broken up into a series
of six short insulated lengths—say of thirty
feet length each. These short lengths are
shown at 1, 2, 3, 4, 5, and 6 at each station,
ancd they co-operate with the passing trains
and the main batteries 24, of which there 1s
one at each station. At each station there
is a mast or pole M, (see Figs. 2 and 3,) upon
which are mounted the signal devices, and
from which there extend the necessary num-
ber of circuit-wires to each battery 24, the
oround connections and track-sections, and
the line B, which extends from station to sta-
tiom.

Referring now to Fig. 2, which shows a dia-
gram of the circuits tormed between two
stations and their connection with the line,
the signaling devices, the batteries, and the
track-sections, I would state that all of the
short track-sections 1 2 5456 at each station
are insulated from each other and the main
rails, but the section 2 has a ground connec-
tion G and the section 4 has a ground con-
nection G'. When a train at L passes in the
direction of the arrow, the locomotive bridges
longitudinally the sections 1 and 2, connect-
ing them electrically to produce one result,
hereinafter described. As itpasses over2to
3 1t has no effect, but when 1t bridges 3 and
4 longitudinally it produces another result,
hereinatter described. I'rom 4 to 5 no effect
1s produced, but from 5 to 6 the sections of
ralls are bridged, not longitudinally as be-
fore, but transversely by the axles of the cars
to produce still another result, all of which re-
sults will be hereinafter separately described.

The bridging of sections 1 and 2 on the left
hand is intended to set the danger-signal at
thenextstationinfront. (Shownontheright
hand of Fig. 2.) Thisisaccomplished as fol-
lows: Starting with the ground connection G
on the left the current passes to section 2, to
section 1, wire B, to line-wire I3, to the next
station 1n advance, thence to magnet 7 of the
signal-instrument, (turning the signal-disk
D to ‘““danger,”) thence to wire B~ to the actu-
ating-battery 24 of that station, to ground,
and back to the starting-point at the station
on the left. | |

YWhen the locomotive bridges rail-sections

3 and 4 of a station its effect is to expose the
- safety-signal of the station behind and re-
store the index-hand 22 of the indicator at |
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that station to zero to show that the Sect‘ion

of track between the stations 1s clear and that
one train has passed out. If there were more
than one train on that section of track the
indicator-hand would not be restored to zero,
but would only pass from 2 to 1 on the indi-
cator, still showing the presence ot the other
train, as will be readily understood from Fig.

3. To show how this result is accomplished

as the circuits travel backward it will be best
to start reading them from the right-hand sta-
tion. Thus as the locomotive bridges track-
sections 3 and 4 the current flows from ground
G’ (on the right) to section 4, to seetion 3, to
wire 3, to line B, to the station in the rear,
thence downwire 11 to electromagnet 10, (set-
ting the signal-disk D’ to ‘‘safety,”) thence
passes by wire 12 to indicator-magnet 13, (set-
ting indicator-hand 22 to zero or backward,)
from magnet 13 by wire 30 to actuating-bat-
tery 24, and through this battery to ground,
and then forward (to the station where the
circuit was closed) to ground terminal G,
which was the starting-point.

When the train passes rail-sections 5 and
6 these are not connected or bridged longi-
tudinally like the other sections, but theyare

bridged transversely—that is to say, the two

rails of the section 5 are connected and the
two rails of the section 6 are connected. The
effect of this is local to that station and it
serves toset the rear-facing signal D' to *‘ dan-
ger,” to advance the indicator-hand 22 to in-
dicate the presence of atrain over the section
of track in front and to set the forward-fac-
ing signal D of this station to ‘‘safety” as the
train passes. Yhen the car-axle connects
transversely one rail 5 with the other rail 5
and one rail 6 with the other rail 6, the cur-
rent from battery 24 flows to wire 26, to one
rail 5, through car-axle to the other rail 5,
wire 20, magnet 19, (setting index-hand 22 to
indicate one train,) thence through wire 31
to magnet 15, (setting the rear-facing signal
D" to ““danger,”) thence through wire 16 and
magnet 17, (setting the front-facing signal D
to ““safety,”) thence by wire 18 torail of sec-
tion 6 through the car-axle (of another car) to
other rail of section 6, thence by wire 25 to
the other pole of the actuating-battery 24.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. An electric railroad-signal consisting of
two rotary disks, a set of magnets for rotating
these disks 1n one direction, another set of
magnets for rotating them in the other direc-
tion, an Indicator-hand with a progressive or
step-by-step motion, magnets for operating
It in opposite directions and a battery with
circuit-wires conunected to said magnets sub-
stantially as shown and described.

2. An electric railroad-signal consisting of

tworotary disks D D'mounted upon separate

rock-shatts which have on their inner ends
cranlk-arms with notched ends, armatures
playing in the notched ends of said arms, two
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magnets for each disk arranged upon oppo-
site sides of the said armatures, a casing F
having an indicator extension ¥, magnets 13
and 19 arranged in said indicator extension,
a disk with a step-by-step latch mechanism
arranged between sald magnets,, armatures
with springs, arranged to be attracted by
sald magnets and to act upon the latch mech-
anism ot the disk to move the indicator-hand
back or forth substantially as and for the
purpose described.

. An electricrailroad-signal syc_;tem COM-
p1 1sing a track having its 1‘3115 at each station
divided into six insula.ted sections 1, 2, 3, 4,
5, 6 of which 2 and 4 are grounded, a visual
signal comprising two signal-disks and four
magnets operating them, a single circuit-wire
between the stations, and a single battery at

each station connected to the 1‘311—5%110]15
the magnets, the line, and the ground, sub-
%tantmlly as shown and descubed.
4. An electric raiiroad-signal system, com-
prising a track having 1ts rails at each station
divided into six insulated sections 1, 2, 3, 4,

5, 6 of which 2 and 4 are grounded, a visual
signal comprising two signal-disks and four
magnets operating them, and also an indi-
cator-hand forindicating the number of trains
on each section, magnets for operating the
o Indicator-hand in either direction, and anin-

- termediate step-by-step actuating mechanism

for said indicator-hand, a single circuit-wire
between the stations, and a single battery at
cach station connected to the rail-sections,
the magunets, the line, and the ground, sub-
stantially as shown and described.

5. In an electric railroad system, a track
having its rails at each station divided 1nto
S1X 111%111&138(1 sections forming three pairs,
two of the pairs having one of thelr members
grounded and armnﬂed to be connected by
1011gitudina1 bridging, and the third pair be-
g arranged to be connected or bridged trans-
versely; in combination with a signal device
as described, the line-wire, and a battery con-
nected to the same so as to form three sep-
arate circuits, one of which sets the danger-
signal at the station in front, the other oblit-
er ate's the danger-signal at the station in the
rear,and the thlrd sets the rearwardly-facing
danger—signals of the Intermediate station,
and obliterates the front-facing danger-signal
of that intermediate station substantially as
shown and described.

In testimony whereof I affix my signature
in the presence of two witnesses.

JOSEPH IRWIN.

YWitnesses:
1. C. PICULELL,
ALBERT SWARTZLANDER.
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