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To all whom it nvaly concerm:

Be it known that I, Max Dgfrr, a subject of
the Emperor of Austria-Hungary, residing at
Vienna, in-the Province of Lower Austria, 1n
the Empire of Austria-Hungary, have in-
vented certain new and useful Improvements
in Commutatine Devices for Armatures of Al-
ternating-Current Machines; and I do hereby
declare the following to be a full, clear, and
exact deseription of the invention, such as will
enable others skilled in the art to which 1t ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

My invention relates to alternating-current
machines of the commutator type; and 1ts ob-
ject is to provide a novel construction and ar-
rangement of such machines which shall en-
able them to operate sparklessly.

In alternating - current machines having

commutator-armatures Injurious currents are
induced by the alternating field in the coils as
they are short-circuited under the brushes.
To remedy this, it has been proposed to pro-
vide the armature with two windings and to
connect these alternately with the laminee of
If with this arrange-
ment the brushes are made narrower than any
one of the lamings, direct short-circuiting of
the coils mayindeed be avoided. Nevertheless
two armature-circuits of different tension will
be connected in parallel by the brushes, so that
here also thereisa closed circuit in which cur-
rents are set up corresponding with the differ-
ence of tension. |

" The commutating device which is the sub-
ject-matter of the present invention, using
also two armature-windings, renders impossi-
ble the generation of injurious currents by
short-circuiting or connecting together parts
of the windings of the armature. In this ar-
rangement each winding is provided with a
separate commutator, also with separate
brushes and brush connections, whereby the
two circuits of the armature in their whole
extent are separated from each other. The in-
sulating-strips between the laminge of the com-

' mutator are made broader than the brushes, so

that each armature-circuit is entirely inter-
rupted as often as the brushes pass between
two laminge. The position of the brushes rela-

tively to the laming isdifferent in the twocom-

mutators. The periodical interruptions of the
two armature-circuits are thus different 1n
point of time relatively to each other and in
such a manner that the moment of 1nterrup-
tion at the one commutator is colncident with
the complete contact of the brushes at the
other. 1t follows that at each stant there 1s
at least one circuit of the armature closed.

In the accompanying drawings, Figure11s
a diagrammatic longitudinal section through
the armature and commutators; and Figs. 2
and 3 are diagrammatic cross-sections through
the two commutators, respectively, which are
disposed on both sides of the armature.

The armature-winding W’ is connected with
the commutator ', and W?* with IX*. The
brushes B’ of the first commutator are on 1n-
sulating-strips ¢, while brushes B® of the sec-
ond collector are on contact-strips ¢. As
shown, the width of the strips and of the
brushes and the relative position of the lat-
ter are so chosen that no brush can come In
contact at the same time with two adjacent
contact-strips and that whenever the one cir-
cuit is broken the other is completely closed.

The insulating-strips may be of any suit-
able material, even one which is an electrical
conductor, provided it is well insulated from
the contact-strips.

The two commutators may be united 1n one
piece, but in every case the laminge of each
must be independent of or insulated from
those of the other in such a manner that the
brushes never may effect any direct or indi-
rect communication between the two cir-
cuits. |

Both windingsshould include commonly the
whole armature-field and be as near each other
as possible, so that there may not bean appre-
ciable leakage between the coils of the two.
The electromotive torce in the closely-inter-
linked circuits will thus be unaffected by the
interruptions during commutation, and the
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currents in the two circuits will alternately
vary between zero and total current in inverse

proportion to the ohmic resistance or approxi-
mately tothe contact resistance at the brushes.
The current density under the brushes will
therefore approximately remain constant,
bringing about a commutation as sparkless as
p0551b1e

The commutating device according to this
invention 1s not hmlted to the arrangement
in which the brushesof both commutatorsare
short-circuited, but is applicable when the
brushes of eaeh commutator are in circuit
with a separate source of alternating current
of constant tension or with a separate induct-
1ve resistance.

T'he application of this commutating device
to multipolar and to polyphase armatures is
quite analogous to the above arranegement.
The breaking and making of the contacts at
cach commutator may occur simultaneously.
Kither all of the homologous brushes of a col-
lector may be eonneeted together or there
may be a separate circuit between each palr
of brushes. In similar manner there may in
certain cases bemore than two windingson one

armature with a corresponding number of sep-

arate commutators.

I claim—

1. Inanalternating-current dynamo-electric
machine, independent windings on the arma-
ture, and an independent commutator and
br uehes for each winding, said commutators
and brushes being ar mnged toclose and brealk
the circuits of said windings alternately.

2. Inanalternating-current dynamo-electric
machine, iIndependent windings on the arma-
ture, and an independent commutator and
brushes for each winding arranged to make
and break the circuit of said winding:.

3. Inanalternating-currentdynamo-electric
machine, independent windings on the arma-
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ture, a commutator for each winding having
a]tel nate conducting and insulating segments,

and a set of brushes for each commutator so
positioned that one set of brushes is on con-
ducting-segments at the instant the other set
1s on insulating-segments.

4. Inanalternating-current dynamo-electric
machine, independent windings on the arma-
ture, and a commutator and set of brushes for
each winding, the insulation between adja-
cent commutator-segments being wider than
a brush.

5. Inanalternating-currentdynamo-electric
machine, independent armature-windings, and
a commutator and set of brushes for each
winding, the insulation between adjacent com-
mutator-segments being wider than a brush,
and said br'ushes being so positioned that one
setison the insulation between segments when
the other set is in contact with the seoments
of 1ts commutator.

6. Inacommutating device for armatures of
alternating-current machines,the combination
with the armature, of a plurality of separate
armature- wmdmee, a plurahity of commuta-
tors, onefor each armature, each of said arma-
ture-windings being connected to the collec-
tors of acorr espondmcr armature, and brushes
and brush connections for each eon‘lmumter
sald sets of windings, collectors, brushes ‘md
brush connections tormmg mdependent cir-
cults, the insulating-strips of the armatures
bemu broader than the brushes, substantially
as deeenbed

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

MAX DERL
Witnesses:

JOSEF RUBARCH,
C. B. Hursmr.
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