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- turesare also frequently made of the toothed,

50 structmn although otherwise excellent, has
hlbherto been sub;]eet to the objections 'that
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1o wlt wlhom it may concerr.

Be it known that I, WILLIAM MORRIS MOR-
DEY, a subject of the Queen of Great Britain
and Il eland, residing.at Redholm, Loughbor-
ough, in the county of Lewester England,
h:;we invented Improvements in Dynamo-
KElectric Machines, of which the following is
a specification.

This application, which is a division of my
application for Letters Patent of the United
States, Serial No. 623,451, filed February 15,
1897, 1elates to anin Ventlon having for its ob-
Ject Improvements in dynamo- elee’m(, ma-
chines constructed with drum-armatures.

In order to obtain sparkless collection and
to keep the armature reaction within moder-
ate limits, it has been customary in such ma-
chines to use smooth or untoothed armature-
cores and to place the winding on the surface
of the core. This arrangement has several
disadvantages. The considerable distance
between the field-magnet poles and the arma-
ture-core necessitate large and heavy mag-
net-cores and magnet- wmdmﬂs costly bothin
material and in energy. The armature-wind-
ings have to be laminated or subdivided in
order to prevent excessive loss of energy by
eddy-currents, and the said windings cannot
be readily supported and driven mechamc-
ally, and the core, being covered by insulat-
ing materml 1s apt to beeome hot. The only
meldentdl adv ntage of such a construetion
is that the large 1nte1 -iron space—that is to

say, the space or elearance between the sur-

face of the iron core of the armature and the
adjacent surface of the iron pole—tends to
reduce armature reaction, which, however, is
still considerable. Such armatures are usu-
ally wound with windings passing across a
diameter, or nearly so; but windings passing
across a chord of the circle have also been
used or proposed, either for convenience of
winding or with the object of somewhat re-
ducing the armature reaction; but this chord

construetion still leaves the l%we air-space,

with its accompanying evils. Drum- -arma-

channeled, or slotted kind, the windings be-
ing sunk 111 the channels or slots. Tlus COn-

—_—

armature reaction and sparking have been
considerably greater than with armatures of
the smooth-cored type, and it has not been
successtuly adopted for machines required to
oive large currents. IFurthermore, even in
the cases where 1t has been adopted the full
advantages of the toothed type of armature
have not been realized, because in order to
reduce the reaction and sparking, it has been
found necessary to use considerable air-spaces
and to work the teeth at magnetic densities
much exceeeding the magnetic densities that

are economieal.

The ob]ect of my Invention is to overcome
these difficulties, to obtain the sparkless col-
lection associated with smooth cores, together
with the advantages of economy of materia.l
and of energy which are inherent to toothed
armatures, but which have not hitherto been
fully realized in practice. For this purpose
I combine with a toothed or slotted or chan-
neled drum-armature core achord-winding so
arranged on the drum that opposing electro-
motive forces are produced in the two halves
of each element of the winding at the moment
of commutation, but that dmmn* the greater
portion of the 1‘6V0111t1011 of the drum mutu-
ally-aiding electromotive forces are produced
in the respective elements of the winding.
In other words, the winding is across a chord,
and the angle of chord i1s such that at the
moment of commutation both the forward
part of the element and the rearward part of
the element have electromotive forces gener-
ated 1n them; but these electromotive forces
are in opposite directions. I may attain this
result either by having these different por-
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tions of the winding &,mnﬂmneously underthe -

influence of one and the same pole of the field-
magnet during commutation or by having
one portion under the influence of a ﬁeld'-
magnet pole while another portion is under
the influence of a small auxiliary pole placed
between the ordinary field-magnet poles. DBy
an ‘“element” is meant somuch of the winding
as lies between any point of connection to the
commutator and the next following point of
connection, or so much as is 111v01ved in the

process of commutation between &dgommw

sectors of the commutator.
I'igure 1 of the accompanying drawings is
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a diagram showing part of a dynamo in which
are combined a slotted drum-armature with
chord-winding arranged as just described.
Kig. 2 is a diagrammatic view showing a dy-
5 namo with complete two-pole slotted arma-
ture with my improved winding. Ifig. 31s a
view similar to Fig. 1, showing a modification.

Referring first to Ifig. 1, 1isthe armature-
core formed at 1ts pemphery with slots or

to channels 2 , In which are wound the elements
of the Wmdln , only one of which is shown.
3* is the for W&I‘d part of the element of the
chord-winding, and 3 the rearward part there-
of, these two parts being directly connected

15 together and to the adjacent strips 4 4* of the
commutator, and are arranged at such a dis-
tance apart that both of them at the moment
of commutation are under the same magnetic
pole, one only of which, N, is shown.

20 In attaining the object of my invention
above set forth in a series-wound multipolar
drum-armature with a toothed, slotted, or
channeled core instead of spacing the directly-
connected parts of an element at equal angu-

25 lar distances apart I space them so that the
electromotiveforecesin anyone element of the !
winding oppose one another during the mo-
ment of commutation, but aid one another
during the greater part of the revolution.

3o There are several ordinary ways of winding
multipolar armatures, any of which may be
modified according to my invention by ap-
plying the prmclple of the invention as ex-
plained above.

35  Fig. 2 isadiagram showing a complete two-
pole slotted armature with winding arranged
according to my invention, the two elements
that are undergoing commutaticn being
shown in thickened lines. The black circles !

40 and the dotted circles on the armature show,
respectively, the two directions of currentin
the armature-conductors,and the larger black
and dotted circlesshow,diagrammatically,the
directions of the maguetizing-cu rrents onthe

45 fields.

FFig. 31is a diagrammatic view of part of one
of my lmproved drum-machines with inter-
posed small auxiliary pole A, arranged as

- above described and having the same polar-

so ity as the pole N in rear of it, there being a
oap  between the two poles.

My improvements are applicable to dyna-
mos,whether used as generators or as motors.
It will also be obvious that they are appli- |

s5 cable to alternators, (generators or motors,)

615,732

whether used with or without commutators,
for the commutation of the whole or a portion
of the current.

What I claim 1s—

1. In a dynamo-electric machine, the com-

bination with a suitable field-magnet, of a
slotted, toothed or channeled armature, hav-

ing a winding composed of several elements,
commutator-segments to which said elements
are connected, one side of each element be-
ing at the moment of commutation in such
relation to a magnet-pole as to produce there-
in a current i1n one direction, and the other
side of each element being at the same time
in such relation to a magnet-pole as to gen-
erate opposing currents, and the sides of said
elements between moments of commutation
being in such relation to a magnet-pole as to
produce codperating currents.

2. In a dynamo-electric machine, the com-
bination of a toothed or slotted or channeled
drum, and a chord-winding, the angle of
chord of said winding being such that at the
moment of commutation the forward part of
the element of the winding undergoing com-
mutation and the rearward part of said ele-
ment are both under the influence of a mag-
netic pole of the same polarity, the one com-
ing into it before the other leaves 1t, as set
forth.

5. In a dynamo-electric machine the com-
bination of a toothed or slotted or channeled
drum and achord-winding, the angle of ¢hord
of sald winding being such that at the mo-
ment of commutation one portion of the ele-
ment of the winding is under the influence
of one pole while the other portion, or another
portion, of the sald element 1s under the 1n-
fluence of an auxiliary pole as set forth.

4. A multipolar dynamo-electric machine
provided with a drum-armature having a
toothed, slotted or channeled core and a wind-
ing the coils of which composing each ele-
ment areso arranged as to oppose one another
during the moment of commutation but to
aid one another during the greater part of
cach revolution, substantially as desecribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM MORRIS MORDEY.

YWitnesses:
PERCY L. MATTOCKS,
Wi, O, BROWN.
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