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To all whom it may concern:

Be it known that we, ILLIUS AUGUSIUS
Tooims and STANLEY CHARLES CUTHBERT
CURRIE, subjects of the Queen of Great Brit-
ain, residing at London, in the county of Mid-
dlesex, England, have invented certain new
and useful improvements in Electro-dMagnets
and Armatures; and we do hereby declare the
following to e a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ersskilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, in which—

Figure 1 is a halfsectional elevation of a
magnet and armature embodying our inven-
tion. Tig. 2 is a top or plan view of the mag-
net. Trigs. 3, 4, and b are details.

- In electro-magnets as heretofore constructed
the ratio of decrease between the attractive
power of the field and the armature attracted
thereby has been very violent,and ofsuch a na-
turethat where a long stroke is required the
working-current has necessarily been alto-
gether disproportionate to and beyond its re-
quirements for effecting a powerful attraction
asthe armature approachesthe magnetic poles;
hence the force of magnetic attraction has been
in no wise economized, hut, while powerful
enough to overcome a resistance at one point
of the armature-stroke, has been necessarily
much greater, in order to effect a sufficient
pull ab the extremity of such stroke, where
theresistanceisthesame. To perfectly econo-
mize this force, the ratio orrelation of the at-
traction to the distance through which the
field operates must be changed, so that while
the resistance which the armature imposes re-

-maius equal throughout the stroke the dis-

tribution of attractive force shall not be o un-
equal as under ordinary construction of elee-
tro-magnets it is found to be. If, then, such a

. change in the relation of the attractive force

through the distance in which it is intended
to be operative is accomplished, it follows that
a small current may be advantageously util-
ized in effecting along stroke of the armature,
and accordingly producing a greater amount
of mechanical work, because the greater the
distance to which the attractive force can he
projected the more equal will be the distribu-

tion of the magnetic attraction, and the force
required to pull the armature when close to
the poles economically proportioned to the
forece required to overcome the initial resist-
ance.

The object of our invention is, briefly,to pro-
videan electro-magnet that shall have a niaxi-
mum of power proportionate to its size and
the amount of current employed in energizing
it and an extensive magnetie field, wherein
the inequality of attractive power is reduced
to a minimum and the field of force corre-
spondingly extended, :

A further object of our invention is to pro-
duce an electro-magnetwhich shall have alow
resistance, and which shall be powerfully en-
ergized by a current of considerable electro-
motive force and but little quantity, whereby
a large number of electro-magnets may he

placed in series overa long length of conduct- -

ing-wire effectively operated.

A still farther object of our invention is to
provide an electro-magnet in which the shock
due to the impact of the avmature against the
Dpoles, caused by therapidly-increasing power
of the magnet as the armature approaches,
shall be avoided, and the injury to the mech-
anism which may be connected to the arma-
ture,necessarily ensuing from such shock,shall
be prevented.

Our invention accordingly consists, first,
in the novel construction of an clectro-magnet
and its armature, whereby the field of force
is extended and a more cqually distributed
attractive power is obtained; secondly, in the
novel construction of an electro-magnet and
its armature, whereby the movement of the

armature is rendered comparatively constant

and even throughout its stroke; thirdly, in
the novel construetion of an electro-magnet
and its armature, whereby a longer working-
stroke of the armature is secured with a given
amount of current than has heretofore been
attainable.

Having in viewthe objeets heretofore men-
tioned,and in order to provide a magnet which
will accomplish these objects,we will now pro-
ceed to deseribe in detail the best form and
method of carrying out our invention.

In the construction of our electro-magnet
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we make an inner eylindrieal core, «, of soft
iron of any suitable thickness, diameter, or
length, and at any suitable distance outside
it we putanother eylinder,d,of thesame length
and of such a thickness that the ratio of the
sectional area of one to the sectional area of
the other may be such that the magnetic in-
flnence of the two shall be equal. These two
cylinders rest npon a circular soft-iron plate,
¢. The space between the inner and outer
cylinders, described above, is filled in with
one or more coils of wire, d, which may be
formed of insulated wire of one system or
split up into two or more systems, according
to the particular purpose for which the mag-
net is required. At one or both ends, if nec-
essary, we put a disk of brass, ¢, or other dia-
magnetic substance,to keep the coils in place.
The reason for putting a cylinder outside the
coil or coils, as well as inside, is that both are
magnetized by the one coil and further
strengthened by their opposite poles being
connected by the circular plate on which they
rest, the plate itself also being acted upon by
the currentin coil. There may be two or more
cylinders, each being separated by a coil of
suitable thickness. Within the inner core or
eylinder we put a rod of soft iron, f, incased
in brass or other diamagnetic substauce,g, (to
prevent its sticking tothe inner cylinder,) so
that it slides easily butnot tooloosely or too
tightly therein. This rod is serewed or fast-
ened to or made a part of and the same piece
with a cireular plate of soft iron, 4, which is
of course at the opposite end of the magnet
tothe circular soft-iron plate mentionedabove,
and the whole acts as an armature. The ob-
ject of this center rod of iron sliding within
the inner cylinderis that being acted uponby
the current in coil and polarized longitudi-
nally thereby it polarizes the circular plate, to
which it is attached radially and in such away
that the attraction is increased between the
11ate (which acts as an armature) and the outer
cylinder, thus increasing the tofal pull on the
armature.

Round the outside of the circularplate, which
is attached to the center rod, we put a thin
ring of iron, or other suitable metal, n, of such
a depth as to project round the plate toward
the outer cylinder, (though it may be made to
project toward one of the other cylinders,)
above mentioned, and is, by preference, of
such a diameter that it will just slip over the
latter without touching it. This rim may
have a plain or serrated edge, the objeet of
which is that its edge is nearer the cylinder
than the plate to which it is attached is to that
cylinder, and it istherefore drawn toward the
latter, and thereby brings the plate with it
until it (the plate) is acted upon by the cylin-
ders, and hence the total pull is lengthened.
Of course, the size, depth, shape, and quality

of the ring depend upon the nature of pull
required. This outer rim may be attached
directly to the eircular plate, or with a thin
ring of brass or other diamagnetic substance
between, this depending upon the strength
and distribution of pull required. - Of course,
the ring may consist of one or more pieces or
sheets of metal, with or withont diamagnetic
layers between them.

The rim » may be attached to the circular
plate directly, or it can be screwed thereto,
and it may be slotted to allow of adjustment,
and there may be two or any number of rims
of any convenient shape or size.

Instead of soft iron, as specified herein, soft
steel or other suitable metal may be used, be-
cause, we would remark, that it is possible to
make a metal other than iron, which, when
magnetized, can be quickly demagnetized; and
where one sheet or ring of metal is described
herein, the sheet or ring may be made of one,
two, or more pieces or sheets of iron or other
suitable metal without interfering with the ob-
jects of thisinvention.

What we claim as our invention is—

1. An electro-magnet comprising a tubular
core of magnetic material constituting one of
the poles, a eylindrical shell of similar ma-
terial constituting the other pole, a plate of
magnetic material connecting the pole-pieces,
and an insulating eonducting-helix snrround-
ing the central core, in combination with an
armature consisting of a disk having a central
projeetion adapted to slide within the tubu-
lar core, substantially as described. _

2. The combination, with an electro-magnet
having a tubular core, a surrounding helix,
and an inclosing-shell of magnetic material,
and a connecting-yoke, of an armature con-
sisting of a disk provided at its center with a
projection adapted to enter the tubular core,
and at its edge a depending flange adapted to
slip over the edge of the outer shell, substan-
tially-as deseribed.

3. In an electro-magnet, the combination of
a central core, a surrounding helix, and an
inclosing-shell of magnetic material, with an
armature consisting of a disk provided with
a depending flange, substantially as described.

4. The combination,with an electro-magnet,
of an armature having an adjustable depend-
ing flange.

In testimony that we claim the foregoing
we hereto affix our signatures.

ILLIUS AUGUSTUS TIMMIS.
STANLEY CHARLES CUTHBERT CURRIE.

Witnesses to signature of T. A. Timmis: |
THOS. A. CONNOLLY,
Jos. B. COXNOLLY.

Witnesses to signature of 8. C. C. Currie:
Wu. HY. JORDAN,
SAML. A, PRATT.
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