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“o all whom it may concermn
‘Be it known that I, JonAs WENSTROM, of

o Orebro Sweden, h‘we invented anew and Im-

1O

- Fig. 3 IS a
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“done in nnchmes constructed heretofore

- Same.

‘nection withthe commutater 7,

pr oved DTH'H]JO itlectriec Machine, of which
the follomnﬂ 1sa full, clear, and emct deserip-
tion,

1'he object of my 1
excited magnetism

1mvention is to utilize the
more completely than is
, and
by so doing I am able to reduce the qmntlty
of wire e upon the field-magnets and the re-
sistance in the same, Wheleby I obtain the
same result with less Telouw and power, and

consequently at a less cost of construction and

operation, than in any other machine in use
heretofore.

-Reterence is to behad to the accompanying
drawings, forming part of this specification, in

-which Slnular letters of referenceindicate cor-

responding parts in all the fioures.

Figure 1is a cross- sectional. elevation of Iy
1MpPT oved aynamo-electric machine.
a longitudi: 1al sectional elevation of the same.
planview of the same. Fig. 41isa
cross-sectional elevationofa modlﬁmtmn of the
Kig. 51s alongitudinal sectional eleva-
tion of the sald 1110(111‘101131011 IFig. 6 is a plan
view of the said modification. Tio o8. 7 and 8

'fwe Cross-sectional elevations of further modi-

ications of the machine. Tig. 9 is a cross-
sectional elevation of o faurther 1110dlﬁ(3€t131011 of
the armature. Irig. 10 is a longitudinal sec-
tional elemtmn of the same. I‘w 1115 a cross-
sectional elevation of another mochﬁcatlon
Fig. 12 isa longitudinal sectional elevation of
the same. Iig, 1315 a cross-sectional detail
clevation of part of the armature-disk of the
machine shown in Ifigs. 9 and 10. Kig. 14
shows thestepwise drmnnement of the 00115 in
the armature.

¢ 18 the frame of the machine; d d, the bear-
1ngs; m m, the field-mag nets; w (o the 1Insu-
lated conductor and n s the aonet -poles.
Between the poles thearmaturerev olves which
18 mounted on the shaft ¢, and whichis tormed
with an iron core, %, and the coils /, in con-
where the elec-
tric current is collected by thebr ushese The

Fig. 218 |

S

]
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shaft « 1s rotated by a beltmnmnn over a pul-
ley, b, mounted on the saidshaft ¢. The elec-
tro- m"wnets used heretofore- generally con-
sisted of iron cores covered with wire.
such machines a large quantity of magnetism
18 excited around them and as this nmnuetlsm
is not used it causes a o oreat loss. Tn Ny im-
proved machine, on the contrary, the bulk of
wire 18 enveIOped iniron, and the excited mag-
netism will in all directions meet iron forcon-
ducting it to the place where it iswanted and
will be advantageous. Theexcited iron atthe
same time serves as o frame-connection be-
tween all parts of the machinery, allowing the
armature to move {freely between the pohl
surfaces. Thus my invention allows a very
close proximity of the pole-picces to the ar-
mature,.

The above is the eﬁgentml feature in regard
to the field-magnet of my improved 1]1“1011111(}
and I have invented several ways of ‘100_0111-
plishing the desired result.

As shown in Figs. 1 to 3
net-coils w are 111(310':*(—*:{1 by iron eylinders cand
m, which, in their extension, form the frame of

the machine as well as the nmn net-polesn and

s.  In Figs. 1 and 2 Thave Showu thearrange-

ment for two poles, and in I'ig, S Thave shown -

the arrangement for four po]e% Inthedevice
shown in Jigs. 4 to 6, inclusive, the disk-
tormed copper coils 1’ are placed on iron
pl‘ltes m/, and, if desired, the frame-cylinders
¢ may also Surround the emlq as mdicated by
the dotted lines in Fig. 5. I'igs. 4 and 5 show
a machine with two poleqJ and F1g. S shows a
machine with four poles. The disk form
shown in Figs. 9 and 10 has several disk-form
col1ls 111010‘;18([ in 1ron and placed beside each
other. The circumference being subdivided
in six parts, n indicating the north pole and
$ south pole there are three pairs of poles.
In Fig. 10 several disks m ¢ are placed beside
each othel and surround the wire coils w ar,

and as three pole-pieces project from each

disk, one pair of disks pr oJects three pairs of
poles.

In the drawings three pairs of poles are
Shown but more or less can be provided, if

In
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desired. The dissimilarity in the magnetism | In this case the induction-coils are inserted in
of the poles is effected in the following man- | radial grooves opposite each other on the sur-

ner: The poles #°
the disks m* m* and the poles s* §° of the other
polarity from the frame ¢ ¢’. Ifurther, 1o

c¢ool the machine, space for a circulation of air

is left between each pair of iron disks. Dbear-
ings @ of diamagnetic metal arebolted on the
outside of polar projections »>. The bobbin
form, Figs. 11 and 12, is provided with only
one coil, «°, which is placed between the cyl-
inder ¢ and the pole-piecesn’s’. Inthedraw-
ing only one pair of poles is shown; but it is
evident that more than one can be provided.
In all the above-mentioned different forms of
field-magnets the combinations of the copper
coils are so arranged that the electric current

excites magnetism of one polarity in the poles.

n n' n?, &e., and the opposite polarity in the
poles s § §*, &e. My invention of inclosing
the copper wires in iron forming the frame
may «lso be applied as an improvement 1n
electric machines of other types. o
Armature.—"The iron cores of the revolving
magnets in machines constructed heretofore
are separated from the surface of the poles by
copper coils, or the core comes close to the
pole at a small portion of its surface only. In
my machine the core presents almost its entire
surface to the influence of thepolesas the con-
ductors for the electric circuit are contained
in channels of eylindrical or hexagonal form,
the entrance of which is formed by a narrow
tapering slit filled with diamagnetic material.
The iron core is made in the usual manner,
either solid or composed of isolated sheets.
A ccording to the different forms of field-mag-
nets used, I have provided different forms of
armatures, which will now be described. In
Figs. 1 and 2 I have shown the ¢ylindrical ar-

rangement. Theiron coreis mounted directly

on the axle, and each coil occupies the halt of

two channels, both in the same positionin re-
lation to the poles of opposite magnetism. In
Figs. 4 and 5 I have shown the ring arrange-
ment. An annular core is fixed on the shait
by means of diamagnetic metal, the channels
for the isolated conductors are cut on the out-
side, and the returning wire is laid on the
smoothed inside of the ring. In the annular-
disk form shown in Figs. 9 and 10 the cores
are fixed on the shaft by centers of non-mag-
netic metal. If the cores are made of sheet-

iron, they are coiled concentrically from strips.

|

allow.

of one polarity project from | face of the disk-form core, asshown in Fig. 13.

If more than one disk is used, the coil must
be arranged in the manner of steps, as shown
inFig.14. Themagnet-poles have projections
7 ¢, which embrace the annular disk of the
armature as closely as a free movement will
In the circular arrangement shownin
Fig. 8, every coil occupies half of each of two
adjacent channels. My improved armature
can also be used in machines with permanent
steel magnets. Theabove-described field-mag-

nets and armatures can be used in the manner

shown in the drawings, or in any other man-
ner, or with field-magnets or armatures of any
other suitable construction. FIield-magnets

and armatures of my invention can also be

nsed with machines for alternate currents for
orie¢ or more circuits. | |
Having thus described my invention,what I

claim as new, and desire to secure by Letters
Patent, is—

1. In dynamo-electric machines, the field-

magnets arranged on both sides of the arma-
ture, enveloping the two energizing-helices w w

by iron housings, whereby all the excited mag-

netism may be collected and transmitted, the

magnetic field confined within the machine,

and a firm connection obtained between the

pole-pieces and bearings.
2. The field-magnets of a dynamo-electric
machine, composed of one or more annular €n-

ergizing-helices w 1w, arranged concentrically
about shaft ¢, and inclosed in iron shells m ¢,
from which project alternate pole-pieces, and
which serve at the same time as a rigid frame

for the machine, as desecribed. .
3. In dynamo-electric machines, an arma-

ture provided with grooves in the core of the

armature, for receiving the electrical conduct-

ors, which grooves are arranged in such &

manner that narrow slits are formed in the
surface of the core, which slits are filled with
diamagnetic material, substantially as herein

shown and described, and for the purpose set

forth. - |

The foregoing specification of my improve-
ment in dynamo-electric machines signed by
me this 25th day of August, 1882. )

o JONAS WENSTROM.

Witnesses: | -
NEU A. ELFWING,
5. H. BRUTON.
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