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To all whom it may concern:

Be it known that I, RicHARD H. MATHER,
of Windsor, in Hartfmd county, 00nneetwut
haveinvented certain new and useful Improve

“ments In Dynamo-Electric Machines, which

are described in the following mpemﬁcatwn

‘and illustrated by the accomp%nym@ dmw-

- ings.
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This invention relates to dy namo-electric
machinesin a broad sense,including both dyna
mo-electric generators and motors.

The obJect of the invention is to locate the

brushes in constant positions about the com-
mutators of such machines, and at the same
time to prevent sparking. In other words,
the object of the invention is to counteract the
distortion of the magnetic field, which results
from variations in the armature current, by

- means of an opposing distortion, which results
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from the same variations, so that the magnetic

resultant, which is dueto thearmatureand field-

magnef, shall remain unchanged, and the non-
Sparkm points of the commutator shall con-
Sequently be maintained in constant positions.
This object I accomplish by winding the pole-

pieces of the field-magnet in Seues with the-

armature.

The best manner in which I have contem-
plated applying the principle of theinvention
i shown in said drawings, in which—

Figure 1lisa diagr ammatic representation of
a shuant-wound- dynamo electric generator
constructed upon that prineiple. Fw 218 a

~ side view of a pair of pole- Ppieces wound in a
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modified manner. TFig. 3 is a side view of a
reversible shuni- wound dynamo-eleciric gen-
erator or motor constructed upon the same
principle; and Fig. 4 is a.front end view of

Kig. 3, parts bemg removed.
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The machine which is shown in Fig. 1 is a
typical shunt-wound self-regulating generator,
which produces a constant electro-motive force
and 18 connected with a number of incandes-
cent-lamps or other translating devices ar-
ranged in multipleare. Thelimbs of the field-

magnet are wound in the usual manner with
helices L and 2, and the machine is constructed
in the usual manner in all other particulars,
except as heremmafterspecified. The north and
50 south pole-pieces of this machine are lettered

N and S, respectively, and are wound as elee-

the arm abure

Y tro- magnets with hehces 3 and 4, respectlvely

These helices, which are eonneeted ingeries in

| the main circuit of the machine, are wound or

excited in one and the same direction. The
several coils of helices 3 and 4 are dispersed
upon pole-pieces N and S, as shown in Fig. 1,
or are assembled compactly together thereou
as indicated in FKig. 2, and in e1thel case are
let into the faces of said pole-pieces, as shown
in said figures, so as to be out of the way of
- The Arrows in Fw 1 1ndicate
the direction of current. |

In the machine which is shown in Figs, 3

and 4 the corresponding field-magnet helices
and pole-piecesare indicated by the same num-
erals 1 and 2 and the same letters N and S.

The four horns 7, 8 9, and 10 of the last-
mentioned pole-pieces are wound with the four

helices 3, 4, 5, and 6, respectively, which are
-connected in series with each other and with

the armature of the machine, and are sever-
ally let into the faces of said pole-pieces, as
shown 1n Fig. 4. Said helices 3 and 5 are
wound or connected in one and the same di-
rection. 50 also are said helices 4 and 6; but
said helices 3 and 6 are wound or connected
in opposite directions, and so also are said

helices 4 and 5. The direction of current

through this machine, regarded as a genera-

‘tor, 1s such that the rotation of the armature

in the direction indicated by the arrow upon
the pulley produces that polarity of said pole-
pieces which is indicated by -said letters N
and 3, respectively, as applied.

As it is unnecessary, in view of the mode of
operation of this invention, to set the brushes
forward in generatorsor backward in motorsin
the manner which has bheen practiced hereto-
fore, the brushes of said machines are perma-
nently fixed in such a position as to make con-
tacts with the commutator in an unchanging
linethrough theneutral points of the armature.
The remaining features of constructionand the
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appropriate connections of the several parts of g5

sald machine will sufficiently appear from the
drawings and from the mode of operation,
which 18 now to be explained.

When the generator which is shown in Fig.
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1 18 in operation, the electric current; passes 109

through the armature and through the main
I and shunt clrcmts Inthecourses and directions
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1s shown 1n Ifigs. 3 and 4 is similar to that al-

which are indicated in that figure. The elec- |
tro-magnetic efficiency of helix 3 is then ex-
erted in opposition to that of helix 2, to pro-
duce a south polarity in the lower part of pole-
piece N and to drive the magnetism which is
produced in that pole-piece by helix 2 from
said lower to the upper part of pole-piece N,
and to concentrate said magnetism in or about
the upper horn of that pole piece, and in like
manner the electro-magnetic efficiency of helix
4, being exerted in eorguncl:mn with that of
helix 1, tends to produce a south polarity in
the lower part of pole-piece S and to drive the
magnetism which is produced in that pole-piece
{from the upper to the lower part of the same,
and to concentrate sald magnetism in or about
the lower horn of that pole-piece. Theaggre-
cate effect of the action of both said helices 3
and 4, therefore, is to distort the magnetic field
in a direction the reverse of that in which the
magnetization of the armature tends to distort
the same, and these effects of distortion and
counter-distortion vary as the current which
passes through the armature; hence an equi-
librium of effects is maintained, the magnetic |
field in ‘which the armature revolves suffers no
distortion, and the line of parallel cutting of
the lines of force 1s maintained in a constant
position.

The mode of oper dLlOI} ot the machine which

ready described. Ielices 3 and 6 in Iig. 4
tend to distort the magnetization of pole-piece
N by pressing the magnetism back from horn
10and bydrawing that magnetism down toward |
and into horn 7. Inlike manner helices4 and
b tend to distort the magnetization of pole-
plece S by pressing magnetism down from horn

8 and by drawing magnetism up toward and |
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into horn 9. Theaggregate effect of these dis- 40

torting tendencies counterbalances the distort-
ing tendency whichis due to the magnetization
of the armature, and varies with that tendency
for the reason before stated—namely, the in-

clusion of the pole-piece helices in the arma- 45

ture-circuit.
counter-distortion which are ploduced in pole-

pieces N and S by helices 3, 4, 5, and 6 in Fig,

4 are exerted in the several d1rect10ns which
are indicated approximately by the arrowsin
that figure.

By meansofthisinventionanycurrent which
the armature is capable of carrying can be
taken from the commutator by stationary
brushes without sparking.

I claim as my invention and desire to secure
by Letters Patent—

1. In a dynamo - electric machine, a helix
which iswound upon a pole-piece of the field-
magnet and isletintothe face ofsaid pole-piece,
substantially as and for the purpose specified.

2. Upon the pole-pieces of a field-magnet, a
namber of helices which are wound around
the horns of said pole-pieces, substantially as

and for the purpose specified.

3. In a shunt-wound dynamo-electric ma-

chine, two pole-piece helices, one of which 1s

wound in the same direction as the field -mag-
net and the other of which 1is wound 1n the op-
posite direction, substantially as and for the
purpose specified.

In testimony whereof I herenuntoset my name
in the presence of two witnesses.

RICHARD H. MATHIER.

Witnesses:
W. M. DYORKMAN,
WILLARD EDDY.

The several described effects of
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