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To all whom it may concern:

Be it known that I, THOMAS A. EDISON, a
citizen of the United States, residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have invented a certain new
and useful Improvement in Electric Motors,
(Case No. 908,) of which the following is a
specification.

The present invention relates to the con-
struction of electric motors and dynamos; and
it relates especially to the field-magnets and
to means for connecting the armature-coils to
the commutator-plates.

The invention consists in the field-magnets
and in the features of construction and com-
binations hereinafter described and claimed.

In the accompanying drawings, which illus-
trate the invention, Figure 1 is a side view of a
machine embodying the improvements. Fig.
2 is a view at right angles thereto. TFig. 3 is
a plan view thereof. Fig. 4 is a view of a
pole-piece detached from its magnet,and Fig.
5 illustrates the manner of winding up the
armature-core. Ifig. 6 illustrates the resist-
ance-wires connecting the armature-coils with
the commutator and means for supporting
said wires.

1 is the coil of the field-magnet, and 2 3are
the legs of said magnet. Each leg extends
upward and is substantially U -shaped, as
shown in Fig. 2, so that an arm of each leg
stands on either side of the armature 4. To
each arm 5 6 is connected a pole-piece 7 in
the form of an arc of a circle. Said pole-
pieces are composed of several laminations of
iron, as shown in Figs. 1 and 4, and the ends
of the pole-pieces terminate in lines at an
angle with any radial line extending from the
center of the armature. For a portion of the
length of the pole-pieces—for example, be-
tween the lines 8 8, Fig. 4—the laminations
are welded together, so that at thissection the
pole-piece consists of a solid or integral mass
of iron. Through thissolid part isa bolt-hole
9 for securing the pole-piece to a leg of the
magnet. A bolt passed through this hole and
a corresponding hole in an arm 5 6 forms a
good mechanical and magnetic connection
between the magnet and the laminated pole-
5o piece.

The armature is formed by taking a long
band or strip of soft iron 12 of suitable width
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and winding it, together with a strip of paper
13 or other insulation, into a convolute coil to
form a ring of proper size. In making these
cores I prefer to wind the strips on a web or
disk 14, of wood or any suitable material.
The diameter of this disk should be substan-
tially equal to the length of the arms 15,
mounted on the motor-shaft, on which the ar-
mature is placed after being wound. The

radial grooves 10 (see Figs.1 and 3, in which-

the winding has been omitted from two
grooves to show them) are then formed in the
sides of the ring across the convolutions of
the bands for the reception of the armature-
coils 11 in the ordinary manner.

The cireuit connections of the motor are of
usual character and need not be specifically
deseribed.

With the construction set forth it will be
evident that the pole-pieces embrace the ar-
mature on two sides in such manner as to act
to the best possible advantage on the arma-
ture-coil and still leave a large part of the
armature exposed to the cooling influence of

the air.

I find that by shaping the laminated pole-
bieces so that they terminate in lines at a de-
cided angle with the wire forming the arma-
ture-coil, as clearly shown in Fig. 1, the mag-
netic lines are not disturbed during the op-
eration of the motor in such manner as to
cause the loud humming noise which is often
noticeable in other machines, and by build-
ing up the pole-pieces in the manner de-
seribed heating thereof is alinost entirely
avoided, notwithstanding the fact that the
laminations lie close together and mnotwith-
standing the near approach of the powerful
magnetic extensions of the armature-core, and
since the laminations are arranged as de-
scribed the amount of iron in the pole-pieces
per unit of area is not diminished.

In my patent, No. 298,955, dated May 20,
1884, I have described a means for prevent-
ing hurtful local currents in the armature-

coils and sparking at the commutator of dy- -

namo-electric machines. In the present ap-
plication similar resistances are used in con-
nection with my motor., -

In Figs. 6, 15, and 16 are disks, preferably
of insulating material and of different sizes
and alternately arranged, as shown. These
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disks are perforated, notched, or provided
with other means for holding wires around
their peripheries. 17 are commutator plates
or strips, and 18 are resistance-wires, of Ger-
man silver or other suitable material, extend-
ing from the armature-coils to each of said
strips. Owing to the fact that the disks are
of different sizes and the wires are led first
to the periphery of a disk of one size and
then to the periphery of a disk of different
size,a long conductor can be employed to fur-
nish the required resistance,and owing to the
length a comparatively large wire cau be used
to give therequired carrying capacity. More-
over the several wires are held so that they
are exposed to the air throughout practically
their whole lengths, and consequently the
heat generated is rapidly dissipated.

Having thus described the invention, what
I claim is— .

1. A magnet pole-piece consisting of sev-
eral distinet layers of iron or steel united for
a part of their length into an integral mass,
substantially as described.

2. The combination, in a motor, of an arma-
ture and a field-magnet having pole-pieces
laminated for a part of their length and solid
for a part of their length, the laminations be-
ing in contact throughout their length, sub-
stantially as deseribed.

3. A field-magnet for motors or dynamos,
the legs of which are substantially U-shaped,
and a pole-piece on each arm of the U-shaped
parts, substantially as deseribed. .

4. A field-magnet for motors or dynamos,
the legs of which are substantially U-shaped,
and a laminated pole-piece on each branch of.
the U-shaped parts, substantially as de-
seribed.

5. The combination, with an armature hav-
ing suitable coils, of a field-magnet having
laminated pole-pieces the ends of which ter-
minate in lines at an angle with the coils of
the armature, substantially as described.

470,926

6. The combination of a ring-armature hav-
ing coils wound thereon, of a field-magnet
having laminated pole - pieces the ends of
which terminate in lines at an angle to radii
of the armature, substantially as deseribed.

7. The combination, with a laminated ring-
armature core having grooves in its sides and
coils wound thereon, of a field-magnet having
pole-pieces the ends of which are inclined to
prevent or reduce humming, substantially as
described.

S. The combination, in an electro-dynamic
machine, of an armature having suitable coils,
acommutator, high-resistance conductors con-
necting the coils and commutator - sections,
and a supporting disk or disks for said con-
ductors, substantially as desecribed.

9. The combination, in an electro-dynamie
machine,of an armature having suitable coils,
a commutator, resistance-conductors connect-
ing the coils and commutator-sections, and in-
sulating-disks between the armature and com-
mutator and supporting or holding the con-
ductors, substantially as described.

10. The combination,in an electro-dynamic
machine, of an armature having suitable coils,
a commutator, resistance-conductors connect-
ing the coils and commmutator-sections, and in-
sulating-disks of different sizes between the
armature and commutator, the conductors be-
ing led to the peripheries of the successive
disks, substantially as described.

11. The combination, with an armature,
commutator, and connecting-wires, of disks
of different sizes alternately arranged and
having around their peripheries means for
securing the connecting-wires in place, sub-
stantially as described.

Thisspecification signed and witnessed this
4th day of February, 1891

THOS. A. EDISON.

Witnesses:

. J. BERGGREN,
L. O. WEBER,
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