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UNITED STATES is PATENT OFFICE 

ERNEST P. WARNER, OF CHICAGO, ILLINOIS, ASSIGNOIR, TO THE WESTERN 
ELECTRIC COMPANY, OF SAALE PLACE. 

ARMA (URE FOR YNA CR C A C 

SEPECIFICA: 

Application fied August 23, SS4. 

To (t/l, ivoj, it half CO7 cei'72. 
3e it known that I, ERNEST P. WARNIER, a d, as slown in Figs. 6 and 7. 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 

5 nois, have invented a certain new and useful 
improvement in Armatures for Dynamo-Elec 
tric Machines, of which the following is a full, 
(lear, Concise, and exact description, reference 
being had to the accompanying drawings, ?o in 

Io ig a part of this specification. 
The olbjects of my invention are to prevent 

heating, to prevent Sparking at the commu 
tator, to Secure perfect insulation between the 
coils, and in general to produce the greatest 

I5 all Oulnt of current from a given power. 
Nily invention consists in the construction 

Of the various parts of the drum of the anna 
ture, and in Winding the coils thereon, as here 
in described aid claimed. 
My invention is illustrated in the accompa 

lying drawings, in which Figue 1 is a sile 
View, partially in Section, of the armature with 
Out the coils. Fig. 2 is a detailed view of one 
of the soft sheet-iron rings or annuli which 
foin the core Ol' inner magnetic field of the 
all nature. Fig. 3 is a detailed view of a por. 
tion of One of the bars, which are placed par 
allel with the shaft of the arnature, and serve 
to Sup) Ol't the annuli. Fig. 4 is a detailed 

3O view showing one of the outer brass rings and 
the Central brass ring of the arnature, said 
lings being provided with lugs, which sup 
port and carry the coils of the wire Wound 
upon the armature. Fig. 5 is an end view of 
a commutator, showing the manner in which 
the coils are connected to the commutator. 
Fig. 6 is an end View of the armature with the 
insulating-rings removed, so as to show the 
colnstruction of the brass ring and the brass 

4O Spider by which the brass ring is supported 
from the shaft. The insulated slings for sup 
porting the bars are also shown. Fig. 7 is a 
view of the all nature seen from section line 
a' ic of Fig. 4, with the field-magnets. 

iiike parts are indicated by similar lettel's 
of reference in the different figures. 
The rings or carrier's a' a' ('' are preferably 

of brass or other non-magnetic metai, and are 
provided with lugs b. These brass rings are 
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50 each supported from the shaft c by a brass 

N forming part of letters Patent No. 366,965, dated August 10, 1886. 
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spider. Thus ring (t" is supported by Spider 
The annullie, 

which for in the magnetic field or core of the 
ai'nature, are of thin, Soft sheet-iron, as shown 
more clearly in Fig. 2. These annuli al'e Sepal- 55 
lated from each other, preferably, by insulat 
ing spacing-disks of asbestus, ff, as shown in 
Figs. I and 2. Asbestus is somewhat porous 
and also highly refractory. I therefore prefer 
asbestus to any other insulating material. It 60 
is evident, however, that other non-conducting 
materials inay be used with Satisfactory re 
sults. The bal'S (1 are Supported by slings h, the 
asbestus paper i interposed serving to insulate 
the bars from the slings, as shown. These slings 65 
are preferably of brass, and are Suspended 
frol) the outer rings, (t' aid (t", by means of 
screws it. The bars () are insulated from the 
annuli by means of asbestus-paper strips l, as 
shown in Fig. 3. It will be seen that when 70 
the screws are turned up the bal's Will be 
i) rought outwardly against the inner edges of 
the soft-iron annuli (, as shown in Fig. 1, and 
since the Outer edges of the bal's are made 
rounding, the asbestus covering will be held 75 
firmly between the edges of the bars and the 
inner edges of the annuli. Rings in 12, of as 
bestus or other instating material, are placed 
about the shaft outside the brass carriers (t' (t", 
and serve to insulate the coils of Wire from 
the pass. Parallel strips , , of asbestus or 
other insulating material, are placed about the 
outer ends of the shaft, as shown in Figs. 1, 4, 
6, and 7, and serve to keep the wire away fron) 
tle metal Shaft. 

I will now describe the manner in which 
wind the coils about the armature. The lane 
or drum of the almature is placed horizon 
tally, the journals l'esting upon Supports or 
crotches, which allow it to be turned freely by 
the workman while winding on the insulated 
wire. The brass rings (t' (t" (" are so placed 
that the coil-spaces between the lugs will be 
in line, as shown in Figs. 1 and 4. I have 
shown thirty-two of these spaces, thus giving 
room for sixteen coils of wire passing entirely 
about the drun from eact to end. Wind each 
of the coils so that all the convolutions will be 
included within one space on one side of the 
almature, while on the opposite side of the 
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arimature 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 Will 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 
(Onvolutions 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, &c., to 16 indicate the order in which the 
coils are wound upon the drum and the posi 
tions which they occupy, respectively. The 
spaces marked 1, 2, &c., to 16 will be each 
filled by the convolutions of a single coil, while 
the other spaces, marked 3, &c., 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. Each layer may consist of eight 
convolutions, as shown, and each coil may con 
sist of eight layers 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 coil, and from the joint a connection 
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 cur 
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 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. 

346,965 

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, l, interposed between said rings 
and the different bars or supports g, whereby 
the rings and bars are insulated, substantially 
as and for the purpose specified. 

2. The combination, in the armature of a 
dynamo-electric machine, of the brass rings 
a'a'a, provided with lugs bb, the shaft of the 
armature, and spiders for supporting the brass 
rings, substantially as and for the purpose 
specified. 

3. The combination, with the brass rings or 
carriers provided with spaces for the coils, of 
yokesh, insulated from bars 0, 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 - electric machine, of asbestus rings 
or circular pieces in m and asbestus strips in n, 
substantially as shown and described. 

6. The combination, with the coils of a 
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SO 
dynamo-electric machine, of the shaft, the 
insulating-rings in m, and the strips in n, placed 
upon the shaft, whereby the coils are insulated 
from the shaft, substantially as and for the 
purpose specified. 

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

ERNEST P. WARNER. 

Witnesses: 
GEORGE P. BARTON, 
H. ODELL. 

  


