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(Model.)

To all whom it may concern : -

Be it known that I, ISRAEL FISHER, a citi-

zen of the United States residing at Boston

in the county of Suffolk md bta,te of M&ssa

5 chusetts, have invented certain new and use-

ful Improvements in Electro-Mechanical Sig-

nal Apparatus; of which the following is a
specification.

The principal feature of this invention con-

xo sists of an electro-magnet provided with a pe-

culiarly - constructed armatme which is fur-

nished with one or more win frs or blades ro-

tating upon anaxis whiechis para]lel to thecores

of the electro-magnetand perpendicular to the

15 tace of its poles, each of said wings forming a

section of a disk, of which the said axis is the

center, and preSentinn an inclined or helical
surface to the pole or poles of the electro-mag-
net. Hach of said wings or blades is alSo
2o preferably horizontally tapeled SO0 as to pre-
sent a surface of constantly-increasing breadth
to the magnetic pole when moving toward it
and across the magnetic field.
The invention further consists-in combining
25 with said electro-magnet and its armature a
signal-disk conneected to and moved by said
armatnre -
The invention farther consists in actuating
sald electro-magnet by a battery composed of
30 two sections, and in combining with the arma-
ture of s:—zLid clectro-magnet a circuit-changer
actuated by the movements of said ar mature
which acts to disconnect one section of the bat-
tery trom the circuit which passes through the
35 electro-magnet at or before the time when the
signal-disk has been brought in its displayed
position.
In the accompanying drawings, Figure 1 is
a front elevation of a signal-operating mech-
40 anism and visual signal embodying my im-
provements; and Iigs.2and 3 are plan views of
the same, showing the mechanism in two dif-
ferent positions, respectively adapted to dis-
play or conceal the signal disk. Fig. 4 is an
45 enlarged view in elevatwu and I'1g. 518 a simi-
lar view in plan, showmw the pecuhar con-
struction of the armature.
A is an electro-magnet of the usual horse-

seen at ' in Fig. 1, which represents the appa-

upright position upon a base, A/, as shown. 5o
The parallel cores of the electro-magnet A are
connected together by a soft-iron. Voke, @, 1N
the usual manner.

B is the soft-iron armature of the electro-
magnet A. It 18 mounted upon an upright g3
Shaft or axis, B/, which turns in a step-bear-
ing in the yoke a. The armature B is of a pe-
culiar form, being composed of a section of a
horizontal disk or plate having the axis B’ in
its center, It is formed into two wings or
blades, b and &/, which are preferably horizon-
tally tapered toward their extremities, as best
seen in Iigs, 2 and 3. The lower surface of
the wings & and ¥’ is of a helical form, being
inclined to the plane of the horizontal faces of
the magnet-polescc¢’. The points of the wings
are at the greatest vertical distance from the
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horizontal plane of the pole, and the central

portion of thearmature nearestit. Thisis best

ratus 1n the same pomtlon as 1t 1s shown in in

Fig. 3.

It will therefore be understood from the
above description that when an electric cur-
rent traverses the coils of the electro-magnet 75
A 1ts poles ¢/, Figs.2and 3, become magnetic.
and exert their attraction simultaneously upon
the extremities of the wings ) and b of the ar-
mature B, and tend to causeit to revolve hori-
zontally upon its vertical axis B’ in the direc-
tion indicated by the arrows, and this effect
will continue so long as the electric current .
flows, or until the armature B hasbeen brought
into the position in which 1t is represented in
Ifig. 3. The strength of the magnetic attrac-
tion between the poles ¢ ¢ and the wings b b’
of the armature constantly increases as the
latter moves across the magnetic field, for the
reason that the mass of the armature which is
within the attractive sphere of each magnetic
pole gradually becomes greafer as the broader
part of the armature comes into its vicinity ;
and moreover, in consequence of its inclined
form, the mass is brought nearer and nearer
to the pole of the magnet as the armature re- g5
volves. DBy reason of this peculiar form of
construction I am enabled to produce & hori-
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‘shoe form, which is preferably mounted in an | zontal rotation of an armature in a plane per-
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pendicular to the axis of the cores and paral-
lel to the face of the poles by the direct force
of magnetic attraction without any intermedi-
ate mechanism—a result which is of great 1m-
portance in the application of an electro-mag-
net to the movement of visual signals and
other devices of like character. 1fwill be seen
that the axis B, upon which the armature B
is mounted, moves through the distance of one-
fourth of a complete revolution during the op-
eration which has been described. |
When a visual signal is designed to be op-
erated by this mechanism a snitable signal
disk or target, DD, is mounted upon the shaft
D’, as shown in the figures. It will be readily
understood thatby turning the shaft B/ through
the distance of one-fourth of a revolution the
target D will be placed at right angles to its
former position, so as to give a ditferent indi-
cation. Forexample, when employed as a rail-
way-signal the position shown in ¥ig. 2 may
indicate ‘“danger,” while that shown in Ifigs.
1 and 3 may, in like manner, indicate ¢ satety.”
When the apparatus is employed in this man-
ner to operate a visual signal it is preferable
that means should be provided whereby the
signal may be securely locked in each ot 1ts
two positions. This I prefer to eflect by means
of a supplementary or independent armature,
E, (best seen in TFig.2,) mounted upon a pivot
at e upon a stationary plate, I, which may be
supported by the electro-magnet A or other-
wise. Thearm G projects at right angles from
the pivot ¢, and carries a latch or detent, g,
which takes hold of a pin, H, upon the upper
surface of the armature B by virtue of the ten-
sioh of the spring I. J is another spring de-
tent or latch, which is also attached to the
supplementary armature E, but upon the op-
posite side of the pivot e. It will be under-
stood, therefore, that when no current is trav-
ersing the coils of the electro-magnet A the
supplementary armature Eand itsattachments
will remain in the position shown in IXig. 2,
the latch or detent ¢ being engaged with the
pin H. This prevents any motion of the arma-

ture Binthe direction indicated by the arrows,

while at the same time its motion in the oppo-
site direction is limited by the pin 4 on the un-
der side of the armature resting against a fixed
stop, K, which may be attached to the plate
F, as shown. So soon, however, as the elec-
tric current traverses the electro-magnet A,
and the pole ¢ becomes magnetic, the arma-
tare E is attracted and brought into contact

‘with it, which withdraws the detent g and re-

leases the pin H on the armature B, so that

the latter becomes free to obey the attraction

of the magnet A and move into the position
shown in Fig.3. When it reaches this posi-

“tion a downward projection, L, upon the arma-

ture bringsup against the pole ¢’ of the electro-

‘magnet, and the movement of the armature 1s

thereby arrested, while at the same time the
detent J, by reason of its elasticity, drops 1in
behind the rear corner of the armature 13, as

‘magnet A Ly means of a wire, 5.

wire 8 with the spring o.

seen in Fig. 3, and thus securely locks it in its
new position.. When the carrent through the
electro-magnet A is interrupted the detent J

is withdrawn from the path of the armature B

by the action of the spring I, and the arma-
ture then becomes free to return to its normal
position by the action of a retracting-spring,
M, the tension of which may be adjusted in
the usual manner by means of a suitable ad-

justing screw or pin, m.

When the armature B and signal-target D

have been brought by the action of an electric

current of sufficient power into the position
represented in Fig. 3 it will be obvious that
a much smaller attractive force will be en-
tirely sufficient to retain the armature and
signal in position, it being only necessary that
the attraction should be sufficient to keep the
supplementary armature and its detent J from
falling Dback, thus avoiding the unnecessary
consumption of battery-power, which must
otberwise ensue in case the signal is required
to Le held in position by a constant current for
the greater part of the time, as is frequently
the case in practice.
a device whereby a section of the battery 1s
disconnected from the electro-magnet, which
actuates the signal as soon as the same 18
brought into position. This 1 effect by means
of a commutator or switch, which is operated
by the armature itself.

n,0,and p are three metallic springs monnted
upon suitable supports, » r, which serve to 1n-
sulate them from each other. The middle
spring, o, is considerably longer than the other
two, and is so adjusted that when in 1ts nor-
mal position of rest it will press against the
spring n, as shown in IFig. 2, by virtue ot its
own resiliency. The pin S is placed upon the
upright shaft B/, and is so situated with refer-
ence to the projecting end of the spring o that
when the apparatus moves into the position
shown in Fig. 3 the pin will press against the
extremity of the spring o and separate 1t from
contact with the spring =, at the same time

| pressing it into contact with the spring p,

whereby the necessary change in the glectrical
connections is effected.

The battery connections are shown in Figs.
2 and 3 by means of a skeleton-diagram. The
battery T is composed of two sections, ¢ and
¢/, and one of its terminals is connected by the
wire 1 with the spring n. The other terminal
of the battery is connected by the wire 2 to a
key or other circuit-closer, W, from which a

‘wire, 3, goes to the binding-screw 4, which 18

I prefer to make use of
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connected with one terminal of the electro- -

The other
terminal, 6, of the electro-magnet goes to the
binding-screw 7, which is connected by the
Finally, the spring

p is connected by means of a wire, 9, to & point
between the sections ¢ ¢/ of the battery T. The
result of this arrangement of circuits 18 that
| when the signal-armature has been brought
| into position (shown in Fig. 3) the portion of
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the battery represented by ¢’ is disconnected ! rest, but is withdrawn by the action of the

and only the portion ¢ remains in action to
hold the signal in position.

same electric current which 1s employed to
effect the movement of thq first-mentioned ar-

A very etficient apparatus of this kind, for | mature.

some purposes, may be constructed with an
electro-magnet having but a single helix and
core, 1n which case the armature may have but
a single wing or blade; or it may be provided
with two wings at opposite ends of the core,
facing 1ts respective poles. The principle of
operation in these modifications remains the
same as In the apparatus hereinbefore de-
scribed. |

I claim as my invention—

1. The combination, substantially as herein-
before set forth, of an electro-magnet and an
armature which moves toward and from its
poles in a plane perpendicular to the axis of
the cores and parallel to the face of the poles
of sald electro-magnet, and which presents an
inclined or helical surface to the said poles.

2. The armature of an electro-magnet, con-
structed snbstantially ashereinbefore set forth,
consistingof two wingsor bladesrotating upon
an axis parallel to thecoresof the electro-mag-
net, which present aninclined or helical surface
to the respective poles of said electro-magnet.

3. The combination, substantially asherein-
before set forth,of an electro-magnet, anarma-
ture which moves toward andirom its polesin
a plane perpendicular to the axis of the cores
and parallel to the face of the poles of said
electro-magnet, and a detent controlled by an
independert armature which normally locks

the first-mentioned armature 1n its position of |

4. The combination, substantially as herein-
before set forth, of anelectro-magnet, anarma-
ture which moves toward and fromits polesin

40

a plane perpendicular to the axis of the cores

and parallel to the face of the poles of said
electro-magnet, a detent controlled by an inde-
pendent armature which is held 1n position to
lock the first-mentioned armature by the action
of the same electric current which effects the
movement of the said armature, and a spring
which withdraws the locking-detent from the
first armature when the second armature 1s
released. | |
5. The combination, substantially as herein-
before set forth, of an electro-magnet, an arma-
ture, a signal-disk mechanically connected to
and moved by said armature, a battery for
actuating said electro-magnet, which batteryis
composed of two sections, and a circuit-changer
actuated by the movement of sald armature,
which disconnects one section of said battery

from the electro-magnet just before the signal-

disk has been brought to its -displayed posi-
tion.
In testimony whereof I have hereunto sub-

1 seribed my name this 28th day of December,
A. D. 1880, |
| ISRAEL FISHER.
Witnesses: |

TRACY HOWE,
JOHN H. GREENE.
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