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To all whom it may concern: .

- Be1t known that we, ENGELBERT ARNOLD,
of Karlsruhe, Germany, and Jens Lassex
LA Cour, of Edinburgh, Scotland, have in-

vented certain new and useful Improve-
ments 1, Commutation of Currents in At-
matures of Dynamos, of which the following
1s a specification. o

The better to procure the commutation of

1o electric currents in dynamos it is frequently

advantageous to connect by resistances the
segments of the commutators or the seg--

This

ments of the auxiliary commutators.

1s shown by the alternating-current commu-
‘tators of A. Heyland, by the commutator of

Seidener, and by the commutator described
in the German Patent No. 156,959. The
constructional arrangement of these resist-

- ances mvolves great difficulties.
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Invention.

The resistances are inserted into insulat-

Ing layers placed between the commutator-

bars.  Such resistances consist of thin me-

tallic plates, metallic tissue, or metallic solu-

-tlons which are painted in broad stripes upon

the insulating material. - _ |
Figure 1 is a diagram- showing the appli-
cation of resistances to an armature-winding

- according to the present invention. Fig. 2
.18 a diagram similar to Fig. 1, but showing
- another brush position; and Fig. 3 is a dia-
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- gram showing the application of the inven-

tion to a wave-winding. N ,
The equipotential connections in continu-

. ous-current dynamos must have an electric

- resistance as Jow as possible and must serve

4.0
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to prevent sparking due to lack of symmetry

1n the winding or in the magnetic field; but.
the foregoing resistance connections must.
~ have so-great an electric resistance that the
~additional currents dueé to the commutation
- of the armature-windings will remain below

any admissible limit. - On the other hand,
the. electric resistances above referred to

~ must be so low that in the winding the com-

80 _ OWs . bbb
- IngsA’, A’ and A®.  Of these, A’ is onnected |
~ to the segments K, A* to.the segments K?, |

mutator-bars whereof are not touched by the

brushes current-shall still be present. ©
Fig. 1 shows three closed armature-wind-

F
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The avoiding of such’constructional diffi--
~culties is among the purposes of the present

1ng figures. .
‘ployed and brushes of the same polarity
are placed at a distance from each other
‘which will exactly equal a whole and even
number of pole distances, which is the usual

| and A2 to ‘the SEgmeﬁtS’ Ké_. The brush B is’ -

not allowed to touch more than three seg-
rents. ‘Therefore its breadth is somewhat
smaller than double the breadth of a Seg-

ment. - In the position shown in Fig. 1 coil

>* of winding A? is in commutation. The
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commutating-current must flow through the

two resistances 7. .Hence its intensity is

limited by these resistances.. While.the coil
5* has been particularly mentioned as being
short-circuited, it will of course be under-
stood that the coils S and S* are short-cir-

cutted at the same time. In this pdsition,

however, A* is not switched off, as is done by
the ordinary Weston windings, because cur-
rent flows to the brush B from the winding A*
through a great number of resistances 7,
which connect the three windings in mul-
tiple circuit. To avoid inward currents in

‘the three coils §/, 82 and $3,.connected in
‘muitiple circuit-by. the resistances », these
-colls must ‘be located in the same slots as

with the Heyland commutator. S
Fig. 2 represents the diagram of a triply-
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closed loop-winding for a different position

of the commutator relative to the brushes.
tiere the letters denote the same parts as in
Fig. 1.

three windings A’, A% and A3 all oet, current
fromthe brush B.. .~ T

|- Fig. 3 -I'eprf_asents~thé'diagfam ho-fithat part '
of a triply -closed wave-winding which lies

under -hrushes. having the same polarity.

| The letters signifly the same as in the forego-

Where a wave-winding is em-

arrangement, some of the armature-coils will
be closed bystwo brushes and the paralleling

connection which joins them. This will Te-
sult i destroying the effect of the Tesist-
-ances . 'This will be seen upon an inspec-

| The coils S are closed by the brush.
B and tworesistances 7. In this position the

3o
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tion of Fig. 3, which will reveal that the -

~brushes B’ B* B? of the same polarity touch .

the segmerits K’ K?, each pair of which is

+ connected to thé same windings. Ons or

more. armature-coils, therefore, are connect-

ed by the brushes. In these coils electro-
motive fOI’(:ﬁ“-i§ 1nduced m continuous-cur-.
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“mutator.

1ngs.

&

renf, dynamos by the stray field of the slots
and 1n elternetmﬂ'—eurrent dynamos by the
pulsations of the main field.
effect on the resistances as above outlined,
devices for producing electromotive force
eeunter to that genereted in the closed coils
are to beé mnserted in the connections between

the brushesof like polarity, so that the result-

ing current will be zero.
In the manner described with multlple

closed unsymmetric wave-windings as many

brush-holder pins as desirable may be em-
ployed, so that we obtain a narrower com-
With alternating - current com-
mutator dynanios the electromotive force in
the outer connections vetween the brushes of

same polarity are most simply produced in

the foﬂowmﬂ way: In the saxud connections is
mserted a number of stator- windings as great

s that of rotor-windings which lie between
the bruehes The before-mentioned stator-
wincings should lic in the same field as the
rotor-windings. By these means the pulsa-

tions of the main held of the dvnemes witl-

induce equal electromotive force in the con-
nections of the brushes as in the rotor-wind-
An 1llustra,t1on of the said stator-
windings inserted i the outer connections
betﬁveen the brushes of like polarity is seen
in

the steter in the same field as the short-cir-
cuitted rotor-coils, and which are connected
between the brus]wes B’ B2 B%.  The number

of turns of each coil 1s equal to the number of

turns of the rotor-coils.

The above-described appliance for the
better commutation is as well adapted for

ordinary continuous ~current dynamos of
high voltage and high number of revolutions
as fer single and multiphase commutator
motors, generators, and converters.
contmueus—eurrent dynemos in the connec-
tions between the brushes acecumulators of
the desired voltage may be placed. This ar-
rangement will, hewever not be of great

practical 1mpo1r‘tene
The present mmvention is thus an appliance

- for the commutation of current in dynamos,

this appliance consisting of a combination

of an n times-closed. perallel winding with |

resistances which connect these » windings |
together. These resistances can be placed,
as shmm between the segments bf the com-
mutator or be errenged In any . manner
alrearly known exterior to’the commutator.
In the latter case the} can be constructed of

- metallic wire..

To obv 1ete the

3, where ¢ ¢ are two coils which lie on

With

|

842,163

VVhet we clalm as our mvention, and de-

sire to secure by Letters Patent of the United
States, 15—
1. The combination with an armature—

winding, consisting of a plurality of parallel
sections, of a eemnmtetor the said sections

being eennected to adja \cent segments of

sald eomiﬁmtator resistances eonnnetmﬂ' the

salud sections, and brushes of a width not
greater than the combined widths of a num-
ber of commutator-segments equal ‘to.one
less than the number of ar mature-sections,
bearing upon said commutator, substantially

- as described.

2. The combination with a Weve—wmdmfr
for an -armature, said w:
plurality of paral]el sectlens of a commu-
tator, the said sections -being connected
to adjacent segments of sald commutator,
resistances connectlnﬂ' the said Sectlens

brushes of a width not greater than the com-
bined widths of a number of commutator-

segments equal to one less than the number

inding consisting of a .

o0
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of : armature-sections, hearing upon said com-

mutator, connectwns extemal to the arma-
ture between brushes of like polarity, and
means 1or Introducing electromotive force m

sald connections, substentmllv as described.
3. The combination with a wave-winding

for an armature, said winding consisting of a
plurality of parallel sections, of a commu-
tator, the said sections bemg conitected to
ad] acent segments of said commutator, re-
sistancesconnecting thesaid sections, brushes
of a width not greater than the eembmed
widths of a number of commutator-segments
equal to one less than the number of arma-
ture-sections, bearing upon sald commutator,
connections ezitema,l to the armature be—

‘tween brushes of like polarity, and coils in-
sald connections, said coils being.

adapted to have Wener&ted in them electro-

serted in

motive forces ofthe same values as are gen-
erated 1n the corresponding coils of the arma-
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ture between the brushes, substantlelly as

described.
In testimony whereof we have signed our

‘names to this specification in the presence of

two subscribing witnesses.

ENGELBERT ARNOLD
- JENS LASSEN LA COUR
Wltnesses for Engelbert Arnold:-.
WoLpemArR HavurT,
HeNRY HASPER.
Witnesses for Jens La,seen la, Cour
JAMES PHILLIPS
- GEORGE BRAID.
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