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To all whom it may concerns

Be it known that I, ErRyEsT PP, WARNER, a
citizen of the United Stabes, residing at Chi-
¢ago, in the county of Cook "and Sml of 1i-
nois, have invented a certain new and useful
Improvenment in Armatures for Dynamo-Elec-
tric Maechines, of which the following isa full,
clear, concise, and exact description, refercnece
beinghad to theaccompanying drawings, forni-
ing a part of this specification.

The objeets of my invention are to pr (>v0nt
heating, to prevent sparking at the commu-
tator, to secure perfeet insulation bebween the
coils, and in general to produce the greatest
amount of current from a given power.

My invention consists in the counstruction
of the various parts of the drum of the arma-
ture, and in winding the coils thereon,as here-
in deseribed and claimed.

My invention is illustrated in the accompa-
nying drawings, in which Figure 1 is a side
view, partially in section,of the armature with-
out the coils. IMg. 2 is a detailed view of one
of the soft sheet-iron rings or annuli which
form the core or inner magnetie field of the
armature.  Iig. 3 18 a detailed view of a por-
tion of one of the bars, which are placed par-
allel with the shaft of the armature, and serve
to support the annuli. IPig. 4 is a detailed
view showing one of the outer brass rings and
the central brass ring of the armature, said
rings being provided with lugs, which sup-
port and carry the coils of the wire woun:d
upon the armature. Fig. 5 is an end view of
a commutator, showing the manner in which
the coils are connected to the commutator,
I'ig. 6 1s an end view of the armature with the
msul(mno -rings removed, so as to show the
construction ot the brass ring and the brass
spider by which the brass ring is supported
from the shaft. The insulated slings for sup-
porting the bars are also shown. Fig. 7isa
view of the armature seen from section line
w x of Tig, 4, with the field-magnets.

Like parts are indicated by similar letters
of relerence in the different figures.

The rings or earriers «' ¢ «* aré preferably
of brass or other non-maguetic metai, and are
provided with lugs 6. These brass rings are
each sapported from the shaft e by a brass

spider. Thus ring ¢ is supported by spider
d, as shown in Figs. 6 and 7. The annuli e,
which form the magnetic field or core of the
armature, are ol thin, soft sheet-iron, asshown
more clearly in Fig. 2.
rated frowm each other, preferably, by insulat-
ing spaeing-disks of asbestus, /f, as shown in
Figs. 1 and 2. Asbestus is somewhat porous
and also highly refractory. Itherefore prefer
asbestus to any other insulating material.
isevident, however, that other nou-conducting
materials may be used with satisfactory re-
sults. Thebarsgaresupported byslings 4, the
asbestus paperdinterposed serving to insulate
thebarsfrom theslings,asshown.
are prelerably of brass, and are suspended
from the outer rings, « aud «’, by means of
serews A, The bars ¢ are insulated from the
annuli by mems of asbestus-paper strips , as
shown in Iig. 3. It will be seen that \\hul
the serews L are turned up the bars will be
brought outwardly against the inner Ldoes of
the soft-iron annuli ¢, as shown in Fig. 1, and
since the outer edges of the bars arc made
rounding, the asbestus covering will be held
firmly between the edges of the bars and the
inner edges of the annuli. Rings m m, of as-
bestus or other insnlating material, are placed
about the shalt outside the brass carriers ¢ o,
and serve to insulate the coils of wire from
the brass. Parallel strips o n, of ashestus or
otherinsulating material, are placed about the
outer ends of the shafy, as shown in Figs. 1, 4,
G, and 7, and serve to keep the wire away from
the metal shaft. ,

I will now deseribe the manner in whieh I
wind the coils abount the armature. The frame
or dram of the armature is placed horizon-
tally, the journals vesting upon supports or
erotclies, which allow it to be turned freely by
thre workman while winding on the insulated
wire. The brass rings « ¢ ¢’ are so placed
that the coil-spaces between the lugs will be
in line, as shown in Figs. 1 and 4. T have
shown thirty-two of thtsc spaces, thus giving
room for sixtecn coils of wire passing entirely
about the drum from end toend, 1 wind each
of the coils so that all the convolutions will be
ineluded within one space on one side of the
armature, while on the opposite side of the
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arinature the convolutions will be distributed
between two or .more spaces, preferably two.

Heretofore it has been common to wind the
different coils so that all the convolutions of
each w1ll come in spaces diametrically oppo-
site. * By my method of winding the space
directly opposite the one which mcludes the
whole of any given coil does not include any
of the convolutions of said given coil, but the
convolutions are divided half and half between
the spaces on each side of the space which is
diametrically opposite the space containing
all the convolutions,

As shown in Fig. 7, the spaces marked 1,
2, &e., to 16 indicate the order in which the
COllb are wound upon the drum and the posi-
tions which they occupy, respectively. The
spaces marked 1, 2, &ec., to 16 will be each
filled by the convo]utions ofa Qing]e coil. while
the other spaces, marked i, 3, &é., to ¢, will
each be filled by one-half of the convolutions
of the two coils indicated by the two digits of
said spaces, respectively. The coils are wound
in layers. Xach layer may consist of eight
convolutions, asshown, and each coil may con-
sist of eight layers or smty -four convolutions.
The coils are thus wound in the same direc-
tion and eonnected together, the inner end of
one coil being joined to the outer end of the
next coil, and from the joint a eonnection
leads to a segment of the commutator. This
is illustrated in Fig. 5, the arrows indicating
the direction of the current in the different
coils. By thus distributing the convolutions
of the coils on one side of the armature, spark-
ing at the commutator is prevented or re-
duced and the efficient strength of the eur-
rent increased.

One of the reasons why sparking at the
commutator is prevented by my invention is
the fact that the divided portions of any given
coil are so disposed with respeet to.the mag-
netic field that they tend to generate currents
in opposite dircctions, respectively, at the
moment the opposite or undivided portion of
the coil passes the neutral point, the coil be-

ing thus rendered neutral.

I claim--

1. The combination, in the armature of a
dynamo-electric machine, of the bars g, the
thin soft-iron rings, and the strips of insulat-

ing material, I, interposed between said rings -

and the different bars or supports g, whereby
the rings and bars are insulated, substantially
as and for the purpose spemﬁed

2. The combination, in the armature of a
dynamo -electric machine, of the brass rings
a’ @’ &, provided with luvs b b, the shaft of the
armabure, and spiders for suppormng the brass
rings, substantially as and for the purpose
speuﬁed

The combination, with the brass rings or
carriers provided with-spaces for the coils, of
yokes %, insulated from bars ¢, the bars g, held
against the annuli and insulated therefrom,
and the coils of the armature, as and for the
purpose specified.

4. The combination, with the drum of a
dynamo-electric machine, of coils wound in
the spaces provided thereon, as described, all
the convolutions of each coil being included
within its space on one side of the drum and
distributed or divided between two or more
spaces on the opposite side, substantially as
specified.

5. The combination, upon the shaft of a
dynamo -eleectric machine, of asbestus rings
or eircular piecesm m and asbestus strips » n,
substantially. as shown and described.

6. The combination, with the coils of a
dynamo-electric machine, of the shaft, the
insulating-rings mm, and the strips » n, placed
upon the shaft, whereby the coilsare insulated
from the shaft, substantially as and for the
purpose specmed

In witness whereof Thereunto subscribe my
name this 22d day of August, A. D. 1884.

ERNEST P. WARNER.
\Vitnesses:.

GLORGE P. BARTON,
H. OpELL.
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