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To all whom it may concerr:

Be it known that I, EDpwin W. RICE, J r.,a
citizen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
* 5§ York, have invented certain new and useful

Improvementsin Dynamo-Electiric Machin es,
(Case No. 1,144,) of which the following is a
specification. | |
My present invention relates to dynamo-
10 electric machines, and more especially to that
type provided with a commutator or commu-
tators. It possesses many utilities, whether
applied to alternating-current machines or to
machines of the direct-current type.

15 DBriefly characterized, my invention com-

- prises means for reducing the apparent self-

induction of armature -coils lying between
pole-pieces, thereby greatly decreasing the
sparking in commutating-machines, whether
20 of the alternating-current or direct-current
type, and decreasing or entirely preventing
any tendency to hunt which may exist in al-
ternating-current machines to which it may
be applied. |
25
ploy for carrying out my invention in prac-
tice is the addition of a second winding su-
perposed upon or intermeshed with the main
armature-winding, this additional winding
Q
] to which it is connected in the ordinary man-
ner. Short-circuiting brushes are placed
upon this commutator at points correspond-
ing to portions of the armature-windinglying
between the poles. These short- circuiting
brushes produce a short circuit in the addi-
tional or secondary winding, which is con-
stantly progressing or shifting with respect
to the conductors of the wirding, but fixed
with respect to the interpolar space. By rea-
son of this arrangement the self-induction of
coils in the main winding passing through
the commutating region is so greatly reduced
that practically no sparking occurs when the
brushes codperating therewith pass from one
commutator-segment to the next. In syn-
chronously operating alternating-current ma-
chines this same advantage is present if the
machine be of a type provided with a com-
50 mutator, while in all such machines, whether
provided with a commutator or not, any tend-
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The specific means which I prefer to em- |

being provided with a separate commutator,

| ency to hunt which may exist is prevented.

It has heretofore been common to utilize short

circuits of various forms located upon the

field-magnet structure to prevent hunting of
the armature co6perating therewith. Such
arrangements in many cases possess great
utility, but are not so effective as that herein

55

described, since by reason of the air-gap be-

tween the field and armature they are not in
such close inductive relation to the armature-
conductors. | |

- A specific embodiment of myinvention, to-
gether with advantages incident thereto, is

set forth in the following description, which
| 1s to be taken in connection with the accom-

panying drawing.

The scope of myinvention is nct to be un-
necessarily limited by reason of anything
which I have said in describing the same, but
18 to be determined by reference to the elaims
appended thereto. .

In the drawing I have shown my invention
as applied to a rotary converter of the six-
phase type now well-known in the art. The
main armature-winding of the converter is
indicated at 1 and may be of any ordinary
type.
winding in the usual manner, and upon this
commutator bear brushes 3 4, eonnected with
a direct-current-consumption eircuit, (not
shown,) but of any ordinary and well-known
character. Thealternating-current leads are
indicated by the numerals 5 to 10, inclusive,
and are tapped into the main armature-wind-
ing at points equally displaced from each
other and connected to collector-rings in a
manner well understood. For convenience
the machine is shown as bipolar, the poles
being indicated by dotted lines 11'12; but in
practice 1t will be understood that such ma-
chines are usually constructed with a consid-
erably larger number of poles. |

S0 farthe machine doesnot di
well known in practice.
the ordinary machine an additional arma-
ture-winding, which for convenience I will
designate as the ‘““secondary winding.” This
winding is indicated at 13. Itis either super-

posed upon the main winding 1 orintermeshed
withitside by side, as may be found most con-
venient, and is provided with a comm utator of

A commutator 2 is connected to this
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its own, (indicated at 14.) Short-cireuiting
brushes 15 16 bear on portions of this com-
mutator, so as to short-circuit sections of the
secondary winding lying in the region be-
tween the pole-tips. Thus, for example, the
short-circuiting brush 15 short-circuits all of
those commutator-segments connected to por-
tions of the secondary winding lying within
the angle represented by the dotted lines 17
18,
like manner to short-circuit a portion of the
secondary winding on the opposite side of the
armature. These short-ecircuiting brushes
are shown asdistinet from each other and not
connected together directly or through any
intermediate circuit other than the armature-
winding. The brushes may be conveniently
formed of a number of individual brushes
stagegered upon the commutator or otherwise
suitably arranged, and for the purpose of
eradicating the last traces of sparking the
outside brushes may be formed of carbon,
the inner brushes being of copper or other
metal of high conduectivity inorder toi1ncrease
the conductivity of the short cireuit.

Little remains to be said in explanation of
the operation of my invention.
tator-segments connected to the main arma-
ture-winding 1 pass under the brushes 3 4
the adjacent commutator-segments are short-
circuited, thereby short-circuiting the arma-
ture-coilsto which they areconnected. Owing
to the presence of the short circuit in the
secondary winding 13 in close inductive rela-
tion to the coil in the main armature-wind-

ing undergoing commutation, the apparent

self-induction of this latter coil 1s reduced
nearly, if not quite, to zero, thereby caus-
ing current in this main armature-coil to
fall almost instantly to zero. When, there-
fore, the commutator - segments mentioned
pass out from under the cobperating commau-
tator-brush, there will be no sparking due to
opening the short cireuit thus formed by the
brash and scarcely any tendeney to sparking
due to the armature-eurrent being set up in
this eoil in the opposite direction, since owing
to its negligible apparent self-induction the
current may rise instantly to its full value.
The advantages flowing from the reduction
in sparking thus occasioned are manifold and
will be apparent to those skilled in the art.
I may observe, however, that the application
of my invention renders it possible to very
oreatly increase the capacity of commutat-
ing-machines, and this in spite of -the space
occupied by the additional secondary wind-
ing. | |
When the invention is used in connection
with synchronously - operating alternating-
current dynamo-electric machines, the local
short circuit in the secondary winding acts
to intercept that component of the armature

The short-cireuiting brush 16 acts in a
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reaction which operates at right angles across

the direction of thefield. Whenthemachine
tends to hunt, this armature reaction varies
periodically, This wvariation is, however,
strongly and vigorously opposed by the short
circuit formed in the secondary winding,
which thereby vigorously opposes the tend-
ency to hunt and so preserves auniform speed
of rotation. |

When my invention is employed in connec-
tion with a rotary converter or similar ma-
chines, it operates, as will readily be seen,
both. to prevent hunting and to. suppress
sparking at the commutator.

What T claim as new, and desire {o secure
by Letters Patent of the United States, 18—

1. The combination in a dynamo-electric
machine, of two windings in fixed relation to
each other, a commutator for each winding,

“and short-circuiting brushes for producing a

local cirecuit in one of said windings,

2. The combination in a dyvnamo-electric
machine, of two armature-windings, a com-
mutator for one of said windings, and means

for producing a progressive short eircuit in

the other winding so located as to improve
the commutation of the first winding.

3. The combination in a dynamo-electric
machine, of two armature-windings, and
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means for producing a progressive local cir-

cuit in one of said windings in induactive re-
lation to coils undergoing commutation in the
other winding.

4. The combination in a dynamo-electric
machine, of a main winding, a commutator
forsaid winding, a secondary winding in fixed

relation to the main winding, and means for

producing a progressive short circuit in the
secondary winding.
5. The combination in a dynamo-electric

machine, of a commutator, & main winding
105

connected to the commutator, a secondary

winding in fixed relation to the main winding

and means for producing a progressive short
circuit in said secondary winding in induc-
tion relation to coils of said main winding un-
dergoing commutation.

6. In a dynamo-electric machine, the com-
bination of pole-pieces, an armature provided
with two windings, and a short circult.in one
of said windings spanning approximately the
angle between the pole-tips..

7. In a dynamo-electric machine, the com-
bination of pole-pieces, an armature provided
with two windings, and a progressive short
circuit in one of said windings spanning ap-
proximately the angle between the pole-tips.

In witness whereof I have hereunto set my
hand this 23d day of April, 1900.

EDWIN W. RICH, JR.

Witnesses:

BENJAMIN . HULL,
ALEX. F. MACDONALD.
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