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To all whom it may conceri:
3¢ 10 known that I, ErRyvEsT PP WARNER, a
cibizen of the United States, residing at Chi-
cago, in the county of Cook "md Shll of 11i-
5 nols, have invented a certain new and useful
Improvement in Armatures for Dynamo-Iilec-
tric Machines, of which the following is a {full,
clear, concise, and exact desceription, refercnee
being had to theaccompanying drawings, forni-

ro ing a part ol this spectiication.

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

My Invention consists in the construction
of the various parts of the drum of the arma-
ture, and 1 winding the coils thereon,as here-
in deseribed and (,l.:}llll(,{]

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. Ifig. 2 1s a detailed view of one
of the soft sheet-iron rings or annuli which
form the core or inner magnetice field of the
armature.  I1g. 3 18 a detailed view of a por-
tlon of one of the bars, which are placed par-
allel with the shaftof the armature, and serve
to support the annuli. I, 4 is a detailed
view showlng one of the outer brass rings and
the central brass ring of the armature, said
rings being provided with lues, which sup-
port and carry the coils of the wire wounil
upon the armature. Fig. 5is an end view of
a commutator, showing the manner in which
the coils arc connected to the commutator.
If1g. 6 18 an end view of thearmature with the
immsulating-rings removed, so as to show the
construction of the brass ring and the brass
4o spider by which the brass ring is supported
from the shaft. The insulated b]lll”& for sup-
porting the bars arve also shown. Iig. 7 isa |
view ot the armature seen from seection line
e of INng, 4, with the field-magnets.
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inke parts are indicated by similar letters
of relerence in the different figures.

‘The rings or carriers « «® «' are preferably
of brass or other non-maguetic metai, and are
These brass 111]5;8 are
¢ by a Dbrass

provided with lugs b.
each supported from the shalb c

50

. sincee
- rounding, the asbestus covering will be held

—_—

Thus ring ¢’ 18 supported by spider

d, as shown in Figs. 6 and 7. The annuli ¢,
which form the magnetic field or core ol the
armature, are of thin, soft sheet-iron, asshown
more clearly 1n Fig, 2. Thescannnliarve sepa- 55
rated from each other, preferably, by 1nsulat-
1ng spacing-disks of asbestus, //, as shown in
figs, 1 and 2, Asbestus is somewhat porous
and also highly refractory.  Itherefore prefer
asbestus to any other mmsulating material. 1t 60
isevident, however, that other non-conducting
materials may be u%(-"*l with satisfactory re-
sults., Thebarsgaresupported by slings 2, the
asbestus paperéinterposed serving to 1nsulate
the bars from theslings,asshown., Theseslings 63
are prelerably ol brass, and are suspended
from the onter rings, « and «’, by means of
serews 4. The bars g are 1llb11hLLGd from the
annull Ly means ol asbestus-paper strips {, as
shown 1n Ifig. 3. It will be seen that when 70
the serews s I are turned up the bars will be
hmunht outwardly against the inner edges of
the soft-iron-annuli ¢, as shown 1 Fig. 1, and
the outer edges of the bars arc made

spider.

75
firmly between the edges of the bars and the
inner edges of the annuli.  Rings m m, o as-
bestus or other msutating material, are pl 1(,6{1
about the shaft outside the hrass carriers o (w,
and scerve to insulate the coils of wire from
the brass. Parallel strips # n, of asbestas ov
other insulating material, are placed about the
outer ends of the shalt, as shown i Figs. 1, 4,
6, and 7, and serve to keep the wire away from
the metal shalt. | |

I will now deseribe the manner in which 1
wind the coils abouat the armature. The frame
or drum of the armature 1s placed horizon-
tally, the journals vesting upon supports or
crotchies, whieh allow 16 to be turned freely by
the workman while winding on the insulated
wire, The brass rines « ¢ «’ are so placed
that the coil-spaces between the lugs will be
in line, as shown 1n #igs. 1 and 4. T have
shhown thirty-two of these spaces, thus giving
room for sixteen colls of wire passing entirely
about the drum from end teend. 1 wind each
of the coils sothat 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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armature the eomfolutions- will be distributed

between two or more spaces, preferably two.
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Heretofore it has been common to wind the

different coils so that all the convolutions of

each W]ll come in spaces diametrically oppo-
site. * By my method of winding the space
directly opposite the one which includes the
whole of any given coil does not include any
of the convolutions of said given coil, but the

convolutions are divided half and ]Jalf 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
0011.5 Are wound upon the drum and the posi-
tions which they ocecupy, respectively. The
spaces marked 1, 2, &c., to 16 will be each
filled by the convolutions of a Qing]e Coil while
the other spaces, marked 1, 3, &é., to -, will
each be filled by one-lalf of the convolutions

of the two coils indicated by the two digits of

sald spaces, respectively. The coils are wound
in layers. Each layer may consist of eight
convolutions, as shown, and each coil may con-
sist of eight hyers or sixty-four .convolutions.

The coils are thus wound in the same direc-
tion and connected together, the inner end of
one coil being joined to the outer end of the

next coll, and from the joint a connection

leads to a segment of the commutator. This
is 1llustrated in Fig. 5, the arrows indicating
the direction of the current in the different
coils. DBy 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 Sbleﬂﬂ‘th of the cur-
rent increased. :
One of the reasons why sparking at the
commutator 1s prevented by my invention is
the fact that the divided portions of any given
coil are so disposed with respect to.the mag-
netic field- that they tend to generate currents
In opposite directions, respectively, at the

moment the opposite or undivided portion of
the coil passes the neutral point, the coil be-
ing thus rendered neutral.

—
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I elaim-—

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 d]fferent bars or supports g, wheleby
the rings and bars are insulated, substantially
as and for the purpose Speclﬁed |

2. The combination, in the armature of a
dynamo -electrie m%chlne of the brass rings
a & o’, provided with luﬂ's b b, the shaft of the
arma,ture and spiders for supportmg the brass
rings, substantially as and for the purpose
specified.

3. The combination, with the brass rmgs or
carriers provided mt_h spaces for the coils, of
yokes 2, 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 inecluded
within 1ts space on one side of the drum and
distributed or divided between two or more
spaces on the OppOS]te side, substantially as
specified.

5. The comblmtlon, upon the shaft of 2
dynamo - electric machine, of ashestus rings
or circular piecesm m and asbestus strips n n,
substantially as shown and described.

6. T'he combination, with the coils of a
dynamo - electric machine, of the shaft, the
Insnlating-rings mm, and the strips » n, placed
upon the shaft, whereby the coils are insulated
from the shaft, substantially as and for the
purpose specified.

~In witness whereof T hereunto subseribe my
name this 22d day of August, A. D. 1884.

ERNEST P. WARNER.
\Vltnesseb |

GIEORGE P. BARTON
H. ODELL.
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