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To all whom It muels concern .

Be it known that I, WirLiam W. LE
GRANDE, a citizen of the United States, resid-
ing at Louisville, in the connty of Jefferson

5 and State of Kentucky, haveinvented certain
new and useful Improvementsin Electric Rail-
way-Signals, of which the following is a speci-
fication, reference being had therein to the ac-
companying drawings.

My invention relates to an improvement in
electric disk and semaphore signals for rail-
ways, its object being to work signals on closed
circuit, and tosetasignal to both its ‘‘danger’’
and “‘safety’’ positions by the positive action
15 of electric enrrents instead of relying,as here-

tofore, on the action of gravity or retracting-
springs to retnrn it to a normal position after
being removed therefrom by an electro-mag-
net. A further object is to obtain extended
20 action of electro-magnets for moving a signal
alternately in opposite directions.

My invention consists in the combination,
with the pivoted signal, of two oppositely-ar-
ranged segmental armatures attached thereto,

25 and two electro-magnets arranged to attract
said armatures alternately for giving to the
signal partial rotationsin opposite directions;
and it further consists in the combination, with
the signal,lits attached armatures, and the

30 electro-magnets,of an automatic cireuit-chang-
ing relay arranged for opeération by a main
line forbreaking a local circuit through one
of the magnets while closing a similar circuit
through the other, whereby a single main cir-

35 cuit ig used for controlling the movement of
the gignal in both directions by the positive
force of electro-magnetism, and without re-
verging the direction of the eurrent on said
main line. : :

o 'The inventionwill be fullyunderstoodfrom
the following particular description in con-
nection with the accompanying drawings, in
which— ‘

Figure 1 is a perspective view of a signal-

45 box for inclosing a signal constructed accord-
ingto my invention. Fig. 2 is a perspective
view of a four-wing-disk signal provided with
my improvement, the box, excepta portion of
the floor, being removed inorder to expose to

10

view theinterior parts. Fig. 3isacross-section 5o
of a boxinclosing asingle-disk signal,the plane

of section being on one side of the operative
parts, as indicated by the line # 2 in Fig. 1.
Fig. 4 is a horizontal section of the boxin a
plane indicated by line y y of Fig. 3. Tig. 5 55
is a view in elevation of a box for inclosing a
semaphore-sighal provided with my improve-
ment. Tig. 6 is a perspective view of a sema-
phore-signal provided with my improvement,
the main portion of the inclosing-box being 60
removed. Fig. 7 is a horizontal section of
the box and some of the inclosed parts in the
plane of the horizontal diameter of the cylin-
drical semaphore-signal, the armatures and
magnets being shown in full lines. Tig. 65
8is a view of a disk-signal partly in eleva-
tion and partly in vertical section, and hav-
ing its ‘magnets connected in local eircuits
controlled by a relay in a main circuit.

Figure 1 simply gives an external view of ¢
a disk-signal box, Y.

‘Referring to Fig. 2, the signal A consists of
two preferably translucent disks, @ and ¢, in-
tersecting each other diametrically. Such a
signal is preferably constructed by arranging 75
four semicirenlar skeleton frames at right an-
gles to each other on a vertical shaft, as at b,
and covering said frames with some light ma-
terial, such as bunting, which will allow light
to pass through-it. Two of the semicircular 8o
frames directly opposite each other, and form-
ing together a complete cirele, have red cov-
erings «, and the covering ¢ of the other two
are white. Thus a four-wing-disk signal is
formed, having two red or danger wings, and 85
two white wings, which, when exposed, in-
dicate ‘‘safety.” It will be understood that
instead of this four-wing disk a single round
red disk, A’, might be mounted on the shaft
b, as shown in Fig. 3, and when such a disk go.
is exposed or turned flatwise to the intended
line of sight, ‘‘danger?’’ is indicated, while,
when the disk is turned edgewise, or at right
angles to its danger posgition, it indicates
‘“safety.” Both forms of the disk-signal are g3
mounted in the same manner and operated
by precisely similar devices. The shaft b is
mounted diametrically ina supporting-frame,
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D, and projecting above the same, has a bear-
ing for its upper end in a horiznntal bar, e,
of a bracket, the vertical end bars, ¢ ¢, of
which rest upon suitable blocks or founda-
tions, ¢’ ¢’, which surmount the supporting-
frame. Above this supporting-frame and
below the bar ¢ the shaft b has radially-pro-
jeeting arms f f’, which, at their outer ends,
carry segmental soft-iron plates or armatures
G and G, arranged somewhat eccentrie tothe
shaft, and on opposite sides of the shaft are
two electro-magnets, H and H’, arranged to
act upon said armatures, respectively. It
will be observed on reference to Fig. 4 that
the arms fare somewhat longer than thearms
S, and therefore the armatures respectively
come gradually closer to the poles of either
magnet when the arms f swing toward the
said poles. It will also be seen that when the
armature of one magnet is closest to its poles
the other armature stands at the greatest dis-
tance from the poles of its magnet. When
one of the magnets is energlzed by an elec-
tric current it will attract its armature so as
to swing it in-that direction, which will cause
it to move laterally in front of the magnet-
poles, and at a gradually-decreasing distance
therefrom, while at the same time the arma-
ture of the other and inactive magnet swings
laterally at a gradually-increasing distance
from its poles, so as to be placed in position
to swing in the opposite direction, when its
magnet becomes active and the other inac-
tive. A similar armature operating in a
manner similar to these is shown in my Pat-
ent No. 287,446, granted October 30, 1883.
Each magnet has one of its cores, g, extended
through a hole in an adjacent vertical bar, ¢,
and each has also a screw-pin, ¢, extending
through & hole in such bar, said screw-pin
being provided with suitable nuts, by means
of which the magnets may be adjusted closer
to or farther from their armatures, as desired.
The coils of magnet H have their 0pp051te
terminals conuected to binding-posts p p/,
while the coils of nngnet H'are sumlarly con-
nected to posts ¢ ¢/, said posts being mounted
upon the foundations ¢* ¢*. A wire from the
post p’ of magnet H connects electrically with a
metallic stop, s, arranged on one side of the
armature » of a relay R, (see Fig. 8,) and a
wire from post ¢’ of the maoneb H’ connects
with a similar metallie stop §, arranged on
the opposite side of said armabure. The
posts p and ¢ are both connected with one
pole of a local battery, X, the other pole of
which is connected to the relay-post £, and
through it to the armature . It will now be
seen that when the main dircuit L is closed
through the coils of the relay-magnet R, and
the armature s is attracted against its lower
stop, the circuit of the local battery is closed
through magnet H, and the armature G will
will be held in its closest proximity to the
poles of said magnet; but should the main
circuit be broken or short circuited from the

relay the relay-armature will be retracted
against its upper stop and the circuit of the
local battery broken through magnet H and
closed through magnet H’, which will then
swing its ’eratme Into its posmon of closest
apploach ‘When magnet H holds its arma-
ture the shaft b is turned so as to expose the
white wings.of the signal and turn the red
wings edgewise to the line of sight as prede-
termined, or to simply turn the single red disk
edgemse, as the case may be, thls indicating
safety; and when the ma,crnet H’ holds 1ts

“armature the shaft will be turned to expose

the red wings, or simply to turn a single red
disk flatwise to the line of sight or to a posi-
tion indicating ‘‘danger.”’

I may use this signal and its accessories in
any suitable system of main circuits. For in-
stance, I may use the same in connection with
the system of main block-circuits shown and
described in Patent No. 272,276, granted to
me February 13, 1883, it ‘which event I will
arrange the s1gnal d,lSk to be turned to its
safety position by magnet H’ when the main
cireuit is open, as it normally is, and the ar-
mature-lever of the relay against its upper
stop, the magnet H turning the disk to its
danger position when the main circuit is
closed and the lever of the relay drawn
against its lower stop.

I may use the signal and relay with any
main cireuit to be either broken or closed by
passing trains. .

In order that the signal may be properly
observed at night I place in the casing suit-
able lamps, M M, for illuminating the disk.
The ends of the cfsing are provided with glass
circular windows, as at N, which allow the
signal to be plainly seen, while protecting it
and the lamp from wind, rain, and snow.

The letter Y’ designates the casing of a
semaphore-signal.

In Figs. 6 and 7 the letter O indicates a hol-
low cylindrical or tubular semaphore-signal
arranged horizontally and having at its ends

journals w «/, mounted in suitable bearings.

The journal u projects beyond its bearings,
and is provided with radial arms carrying ar-
matures G* and G?, arranged in the same man-
ner as the armatures G G, except that they
move ina vertical instead of ahorizontal plane.
The electro-magnets H* and H® are arranged
and connected to act alternately on these ar-
matures in the same manner as heretofore de-
scribed with reference to the disk-signal. The
cylinder has two opposite quadrants, o o, of
its circnmference colored red, while the other
two, o’ o/, are white,
nets is active, the signal will be turned to show
its white surfaces at the openings in the sides
of the casing Y’, and when the other magnet
only is active the signal will be turned to show
its red surfaces. The magnet H” is supposed

to be active-in the drawings.
In constructing the swml I prefer to make
askeleton tube of wire dnd covu it with trans-
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lucent material of red and white colors prop-
erly arranged, as indicated. One end of the
tube I leave open and arrange in the other end
a reflector, w. Opposite the open end I ar-
range a reflector, w', and a lamp, M’, which
will, when lighted at night, illuminate the sig-
nal so that it may be plainly seen, the reflector
w throwing back the light and condensing it
within the cylinder, thus enhancing its illu-
mination.

From the foregoing description it will be
seen that the electro-magnets act positively to
movethesignalsin both directions,and a closed
cirenit is used for holding the signal in its nor-
mal position. ‘

The advantages are obvious to those familiar
with electric railway -signals, it being well
known that springs for moving signals are not
reliable, as they are liable to have their ten-
sion increased and decreased by change of tem-
perature and Tecome relaxed by continued
use, so as to require frequent adjustment.
Gravity also as a retracting motive power for
signals is objectionable, from the fact that, in
order to be prompt, it must oppose the magnet
with a foree requiring great battery-power to
overcome it for setting the signal.

‘While I have shown and described my im-
provement applied to two specific forms of sig-
nals, I wish it to be understood that it is with-
in the seope of my invention to apply said im-
provements for operating any kind of signal
requiring movementin two directions, whether
the signal be used for railways or for any other
purpose.

|
|

What I claim is—
1. The combination, with a signal arranged

for movement in opposite directions, of two .

electro-magnets for producing ifs respective
movements, two local battery-circuits, includ-
ing the respective magnets, and an automatic
relay, included in a main cirenit and arranged
to close said local cireuits alternately, substan-
tially as described. .

2. The combination, with a rocking signal
and two electro-magnets, of two segmental ar-
matures attached to said signal and arranged
to move transversely in front of the poles of
said magnets at a gradunally-decreasing dis-
tance when attracted thereby, said armatures
being arranged with respeet to their magnets
for producing movements of the signal in op-
posite directions, substantially as described.

3. The combination, with a rocking signal
and two electro-magnets, of two segmental ar-
matures attached to said signal eccentrically,
and arranged to move transversely in front of
the poles of said magnets by the rocking move-
ment of the signal and at a gradually-decreas-
ing distance when attracted, the approach of
one armature to its magnet causing the dis-
tanece between the other armature and its mag-
netb to be increased, substantially as described.

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

W. W. LE GRANDE.

Witnesses:
Lucius D. HAMILTON,
I. B. DABNEY.
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