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To all whom it may concern:

Be 1t known that I, CAMILLO OLIVETTI a
subject of the IKing of Italy, residing at Ivrea,
Piemonte, Italy, haveinvented a newand use-

ful Improvement in Commutators for Electrie

Machines, of which the following is a specifi-
cation. |

To enable others skilled in theart to under-
stand and to make and use mysaid invention,
I will describe the same in detail, reference
being had to the accompanying drawings, in
which—

Jigure1lis a diagramshowing the armature
and pole-pieces of a bi-polar generator, or
motor, as the case may be, employing a con-
tinuous current. Fig. 2 is a similar view
showing a modified arrangement of the par-
tial commutator and a corresponding dispo-
sition of the brushes, together with the exter-
nal circuit connections whereby an alternat-
ing current is produced. Iig.31is a diagram
showing the armature and pole-pieces of &
four-pole machine, in which my invention is
embodied. Fig. 4 is a diagram showing the
like parts of a six-pole machine constructed
in accordance with my invention. I'ig. 5 18
a diagram showing the application of the in-
vention to a continuouscurrent transformer,
having a fixed armature and primary and
secondary coils. Fig. 6 is a diagramshowing
the application of the invention to a trans-
former having a drum-armature.

In ordinary continuous current commuta-
tors, segments have generally to be very near
each other with only a small extent of insu-
lating material between them.

It often happens, especially with currents
of high tension, that an electric arc is estab-
lished between one segment and another.
One object of my invention is to provide
against this evil, and I effect this by distrib-

uting in a regular and uniform manner the

commutator segments on two or more sur-
faces, which may be ceylinders of the same or
of different diameter, or annular sarfaces or
disks, or generally surfacesof suitable solids
of revolution about theaxis of the armature.

Thus thecommutatorisdivided into a certain |

number of partial commutators. Kaeh par-
tial commutator is provided with brushes
which may be connected in various ways 1n

—
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order to vary the character of the currents
passing through them. The partial commu-
tators are insulated from each other and are
rigidly connected with the armature. 'This
arrangement of commutator may be applied
to dynamo and magneto electric generators
and motors, to continuous current transform-
ers and to transformers of alternate into con-
tinnous currents, and generally to all electric
machines in which the ordinary continuous
current commutators may be applied. What-
ever may be the typeof thearmature to which
this commutator is to be applied, the seg-
ments of each partial commutator are con-
nected with the armature coilsin a succession

depending upon the number of partial com-

mutators employed.

Tet 1. 2. 3. 4. 5., &c., indicate the successive
armature coilsin the orderin which the wind-
ings are made. I will call theend of the first
coil, the pointof connection of the first arma-
ture coil with the second; the end of the sec-
ond coil, the pointof eonnection of the second
coil with the third and so on to the last coil
whichisconnected withthe first. When there
are two partial commutators, the segments
of the one are connected 1n proper order with
the ends of the coils of odd numbers—1. 3. 5.
7., &e., and the segments of the second par-
tial commutator are connected with the ends
of the coils of even numbers—2. 4. 6. 8., &c.
When there are three partial commutators,
the segments of the first are connected with
the ends of the coils 1. 4. 7. 10. 13, &c., the
segments of the second with the ends of coils
2. 5. 8.11. 14, &e., and the segments of the
third with the ends of colils 3. 6. 9. 12, 15., &e.
Generally if there are n-partial commutators
(n being a divisor of thenumber of the arma-
ture coils) the segments of the
commutator are respectively connected with
the ends of the coils 1, (1+n,) (142 n.,)
(143 n,) &e.; the segments of the second par-

tial commutator are connected with the ends g3

of the coils 2, (2-}n,) (24-2n,) (243 n,) &e.;
the segments of the third partial commutator
are connected with the ends of coils 3, (3-F-n,)
(83-+2 n,) (83 n) and so on for all the other
partial commutators. As there is thus in

each partial commutator only —th part of
| the whole number of segments, each segment
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| may-h&ve breadth equal or a little greater'] lar.. In
than in an ordinary commutater, while their
~ distance apart is so much increased that there

- is little risk of an are being established.
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I provide each partial commutator with one
pair of brushes, or, in the case of multipolar
machines, with several pairs of brushes, the
one of each pair being negative and the other
positive; and each brush' is placed suitably
for the set of coils and for the position of the
inducing poles related to it. I may conneect

‘together all the positive brushes and also all

the negative brushes.
the machine ecan act with continuous current.

With thisconnection

I may also make two groups of brushes, one

ogroup by connecting the positive brushes of
some of the partial commutators with the

negative brushes of some of the other partial

commutators,and a seecond group by connect-
ing the remaining brushes in a similar man-

ner. With this connection the machine acts

as an alternate current machine. But the |

alternating current is regular only when the
two groups of brushes are symmetrical.
When the machine is used for alternating
currents, regular or not, a positive and anega-
tive brush belonging to the same group should
not be in action together. o

Fig. 1 represents diagrammatically a bi-

polar dynamo (generator or motor) with a

ring armature, having thirty-two coils, to

which is applied a commutator divided, ac-
cording to myinvention,into two partial com-

mutators. -‘There are two positive brushes P’

P?and two negative brushes N’ N% 'The cur-
rent is continuous when P’ P*? are connected
together and N’ N* also connected together.
The current is alternating when the brush P”.
is econnected with N* and the brush N’ with
P?. Fig.2representsdiagrammatically a simi-
lar dynamo to which is applied a commutator
similar to that in Fig.1 but modified in turn-

ing the one partial commutator partly round

relatively to theother,the brushes being corre-
spondingly turned. Theconnections with the

 coils and the connections that may be made of

50

thebrushesarethesame asinthepreceding ex-
ample. InbothFigs.1and 2,thesegmentsare
shown of the same breadth as in an ordinary

‘continuouscurrent commutator, that is to say,

each occupies a little less than one thirty-sec-

ond of the circumference. o |
Fig. 3 represents diagrammatically a four-

 poledynamo withring armature having forty-

55

eight coils. The number of partial commu-
tators is four, each having four brushessym-
metrically arranged. When the eight posi-
tive brushes P’ P? P? P* are connected, and

the eight negative N’ N2 N8 N%also connected

50
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the dynamo acts for continuous currents.
When the four positive brushes P’ P? are
connected with the four negative brushes N=
N4 and the four negative N’ N8 with the four
positive P?P%; also when the four brushes P’
P? are connected with the four, N° N4, and the
four brushes N’ N? with- the four P° P4 the

-~ eurrent is in both cases alternating and regu-
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this figure each segment occupies one

forty-eighth of the circumference, that is to

say, it is a little broader than it would be in

an ordinary continuous current commutator.

In like manner Fig. 4 represents diagram-

matically a six-pole dynamo with ring arma-
ture having twelve coils and three partial
commutators.  But in this case only two

brushes for each partial commutator are em-

ployed, instead of six, because all the seg-
ments which are in similar conditions rela-
tively to the couples of inducing poles are
connected together. (The same result could
be obtained by connecting in series.each ar-
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mature coil with all the coils which are un-

| der similar conditions relatively to the cou-

ples of inducing poles.) In this example the
numbers of partial commutators, of coilsand
of inducing poles are chosen so as to have

those segments which must be connected to-
gether in different partial commutators. In

this case as in F'ig. 2, two of the partial eom-
mutators may be turned partly round and
the brushes relatingto them, in su¢ch manner

9C

that segments which must be connected to-

gether are arranged on the same radius. In

the example given at Fig. 4, the cnrrent is

continuous when the brushes P’ P? P2 are
connected and the brushes N’ N* N2 also con-
nected. _ - - I

Fig. 5 shows diagrammatically the appli-

cation of commutators according to this in-

vention to a econtinuous current transformer
having a fixed armature wound with primary
and secondary coils, each set of coils being
connected to a separate commutator which is

divided into two partial commutators, the one |

pair shown within and the other pair shown

outside the coiled ring for the sake of clear-

ness. All the brushes revolveat the same ve-

locity. The primary winding of eight coilsis

connected to the inner pair and the second-
ary of sixteen coils is connected to the outer
pair of partial commutators. This trans-
former acts in different manners according to

different connections of the brushes, as for
example:—When P’ is connected with P’,,

N’ with N’; and P’’, with P’’,, and N’/, with
N,”’, the apparatus transforms continunous
currentsinto continuous currents. WhenP’,

N”’,, P, with N/, the apparatus transforms
continuous 1nto alternating currents. When
P’; is connected with N’,, N’; with P’,, P/,
with P”’,, N/, with N’’,, the apparatus trans-

forms alternating currents into continuous

currents. When P’; is connected with N,
P’, with N’;, P, with N’’,, P”’, with N”, the
apparatus transforms alternating currents

‘into other alternating currents differing in
current, tension and frequency. In the two

last cases the brushes must revolve with such
speed that, at each inversion of the primary
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is connected with P’,) N’, with N’,, P’/, with
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current, the one brush of the primary com- -
mutator should be leaving and the other
entering a segment. For this purpose, a
synchronous subsidiary motor might be em-
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ployed. In_this example the axis of the va-
rious commutators is not necessarily coinci-
dent with the axis of the armature.

Fig. 6 shows diagrammatically the applica- :

tion of a commutator divided intotwo partial
commutators to a transformer having a drum

~ armature (ten coils) of two alternate currents

IO
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(¢’ ¢%), having a difference of phase of ninety
degrees, into one continuous current. The
brushes have the continuous current connec-

tion namely P/ with P? and N’ with N* and,

as the armature is stationary, they revolve
with the same speed as that of the rotating
magnetic field. Although therearefourpolar
pieces, the apparatus must be considered Dbi-

polar, because the magnetic field at any 1n-

stant has only one middle direction through
the armature. | |

The brushes P’ and P?in Fig. 1, have an
electrical connection 1 of any suitable kind,
and the opposite brushes N’ and N~ have a
similar connection 2. The terminals of the
external ecireuit 3 are connected to the said
parts 1 and 2, respectively. In Iig. 2, the
brush P’ has an electrical conneclion 4 to the

opposite but alterrating brush N? while the |

brush P? has a like connection 5 to the oppo-
site, alternating brush N’. The terminals of

the external cireunit 6 are united to these con- |

30 nections to obtain an alternating current.

" The circuit connections of the modified

| forms shown in the other figures of the draw-
ings are so fully set forth in preceding parts
of the specification that they require no de-
tailed deseription. 35

Having thusdescribed the nature of my in-
vention and the best means I know for carry-
ing the same into practical effect, I claim—-

In an electrical machine, a commutator di-
vided into a plurality of electrically separated 4o
| parts, each part consisting of a series of com-
mutator-segments provided with broad, inter-
vening, insulating spaces, brushes being pro-
vided for each electrically separated part of
! the commutator the arrangement being such 43
that the brushes of the same polarity shall
have successive and continuous action, sub-
stantially as described. * _ _

In testimony whereof I have signed my
name to this specification, in the presence of 5o

| two subsecribing witnesses, this 18th day of
April, A. D. 1893.

* CAMILLO OLIVETTI.

Witnesses:
HAROLD IMRAY, -
Chartered Patent Agent, 28 Southampton
Buildings, London, W. C.
JNo. . M. MILLARD, |
Clerl: to Messrs. Abel & Imray, Consulling
Engineers and Patent Agents, 28 South-
| ampton Buildings, London, W. C.
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