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To all whom it may concern.:

Beitknownthat I, CARL HERING, a citizen of
the United States, residing at Philadelphia, in
the county of Philadeiphia and State of Penn-
sylvania, have invented certain new and useful
Improvements in Dynamo-Electrie Machines,
of which the following is a specification.

The objects of my invention are to insure
greater efficiency in the operation of dyna-
mo-electric machines, to simplify their con-
struction, and to increase their durability by
the introduction of means designed to avoid
Injurious sparking at the commutator, which
is not only destructive of the high efficiency
of the machine, but is also attended by a de-
creased durability, My improvements, to
this end, refer to a new method of winding a
cylindrical armature, whereby the wire is so
disposed thereon as to cause the current gen-
erated 1n the coils that are short-cireuited to
flow 1n opposite directions instead of the same
direction, so that the difference of the cur-
rents, instead of their sum, appears in the in-
jurious spark at the commutator. o

Iigures 1, 2, 3, 4 represent in cross:section
varions methods for winding eylindrical
armatures. Iig.bisa diagrammatic represen-
tation of one of the methods of winding an
armature 1n accordance with the principles of
my invention.

My invention relates to the method of wind-
ing the armature.

Various methods of winding eylindrical
armatures are well known in the art. So far
as Lam aware, my method, which greatly sim-
plifies the ease of construetion and inereases
the efficiency of the armature, differs from
them 1n the following respeets: Each separate
armature-coil is divided, as in some systems,
into two parts; but the two portions, instead
of being so wound on the armature as to cross
each other, are in my system wound parallel
to each other. To further elucidate this prin-
ciple, reference is had to Figs. 1, 2, 3, 4, in
which the two halves of the coils are shown
as variously arranged on the armature.

In Fig. 4 is'shown a method heretofore em-
ployed, in which the two halves « b and ¢ d
of the coil e b ¢ d are wound so as to cross each
other. In my invention, however, the two

halvesof the coils are disposed parallel to each

| other, asshown in Figs. 2 and 3, in which « b

and ¢ d represent, as before, the two halves of
the single coil ¢ b ¢ d. 1t is evident, how-
ever, to one skilled in the art that besides the
method I have shown in Figs. 2 and 3, there
are other manners in which the wire may be
disposed on the eylindrical armature so as to
carry out the principles of this part of my in-
vention-—namely, so as to arrange the two
halves of the armature-coil in planes parallel
to each other. In Fig. 1, for example, three
such methods are shown—namely, that in
which the wire starting from « is carried
around the armature in the direction indicat-
ed by the dotted lines from « to b, and is eom-
pleted asin Ifig. 2; or, starting {from ¢, as be-
fore, the wire is carried around the armature
1n the direction indicated by the dotted lines
from ¢ to ein Fig. 1, and completed as in Fig.
3; or, starting {rom ¢, as before, the wire is
carried around the armature in the direction
indicated by the dotted lines from a to f.
This 1s ultimately similar to Fig. 3.

It 18 evident that inan armature containing
a greater number of coils there are still fur-
ther applications which can be made of the
aforementioned principles. If, however, the
wire be carried around the armature in the
direction as shown by the dotted lines from «
to d 1n I'ig. 1, it is evident that the other
half of the coil must be so disposed on the
armature as to cross the first at or near the
ax1s of rotation, as heretofore shown in con-
nection with IFig. 4.

The advantages which I claim of disposing
the two halves of the coils on a cylindrical
armatare parallel to each other are as {follows:
Ifirst, the two halves do not eross each other,
and so change the outline of the coil at the
ends of the armature, thus avoiding unequal
resistances by making the coils of more nearly
the same length; second, it lessens the lia-
bility of short-circaiting of the coils at the
points- of crossing; third, it avoids injurions
sparking at the commutator by disposing each
half of the coil which is short-circuited en-
tirely on one side of the neutral line, thereby
causing thedetrimental induced current toflow
in opposite directions in the short-circuited
coil, Instead of, as in the old method, by bring-
1ng atb least one of the halves of the short-cir-
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cmted co1ls part]y on one side of the neutral | the cmlto the commutator-segments are repre-

line and partly on the other side, thereby caus-
ing the currents to flow in the same direc-
tion around the coil, thus producing injurious
sparking and consequent wear on the commu-
tator.

Tt is well known to those skilled in the art
that in cylinder - armatures of the Siemens
type it is necessary to arrange two series of
colls on the armature, w thh are of necessity
connected in multiple arc, and therefore each
supply halfof the current. It will be observed
onreference to Figs. 2, 3, 4, 5, that in my meth-
od of winding [ do not d]Spose the coils of the
Jast series directly over those of the first; but
I divide each coil into two halves, and place
each of the halvesalternately on the 1nner and
outer layers of wire on the armature, thus ob-
taining the advantages, well known in the art,
of Seuumﬂ’ an eqn‘lllty of length in the differ-
ent coils, also the same mean radins for each
coil, and therefore the same mean linear ve-
locity of the coil. |

I do not claim as my invention the dividing
of each armature-coil into two equal 1)£LItS,
since such a division has long been known in
the art; nor do I claim the diSpositiml of the

- two halves of each coil alternately on the 1in-
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~ner and outer lavers of wire on the armature;

but what I doclaim issuch a method of wind-
ing as will secure each of the two halves so
disposed 1n planes parallel to each other, and
so avoid the injurious effects of clossmg as
before pomted out.

In Fig. 5 a diagrammatic repr esentation is

shown of one of the methods of application of
my invention wherein the method of winding |
~an armature and the connection of the ends of | |

ment b, the windings take the direction o

senfed. The eight commutator-segments are
lettered, consecutively, fromatoh.
ure the windings are marked, consecutively,
from1to33. Startingfromthesegmentaofthe

~commutator, the coil runs from 1 2 3 4 to the

next commutator-strip, b, showing that the two
halves 1 2 and 3 4 of this coil are arranged in
planes parallel with each other. So, in the
same way, passing from the commutator-seg-

8, to the next eommutat()r -strip, ¢, thus dispos-
inn* the two halves of the coil 56 and 7 8 1n
planes parallel to each other. So, algo, with 9
101112 4, 1314 1516 ¢, 17 18 19 20 £, 21 22
26 24 g, 20 26 27 28 1, ﬂ,nd finally, 29 30 31 32,
which is connected with the beginning, «, thus
closing the endless cireuit.
I clfum as my inventlon—

1. Inadynamo-electric machine, a eylindri-

Inthisfig-
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cal armature, cach of whose coilsis divided mto .

two equal parts and placed on the armature

the innerand outer layers of wire wound there-
on, substantially as deseribed and specified.

2. In a dynamo-electric machine in which
each of the armature-coils is divided into two
equal parts, placed alternately as the inner
and outer layers of wire thereon, an armature
in which a greater equality of ‘the 1ength of-
the wire in the separate coils thereof is ob-
tained by winding the separate halves of the
colls thereon in planes parallel to each other.

CARL HERING.
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| in planes parallel to each other alternately as
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