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UNTTED STATES

PATENT (UFFICE.

IRVING R. PRENTISS, OF CLEVELAND, OIIIO.

POLYCIRCUIT DYNAMO.

SPECIFICATION forming part of Letters Patent Mo, 594,488, dated November 30, 1897.
Application filed November 9, 1896, Serial No. 611,508, (Mo model))

To all whom it may concer:

Be it known that I, IRVING R. PRENTISS, &
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Polycircuit Dynamos; and
1 do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to makeand use the same.

My invention relates to improvements in
dynamo-electric machines and to the method
of connecting the armature and field coils of
a multipolar dynamo, for operating independ-
ent circuits, and the manner of regulating
the machine and circuits.

The object of the invention is to enable a
number of different circuits to be independ-
ently operated from the same dynamo with-
out electrical connection between the circuits,

cach separate circult being independent of
the others and separately regulated and con-
trolled within itself, and the electromotive
force of the dynamo or circuits being main-
tained at a point not greater than that re-
quired to operate the largest of the circuits.
By this means 1t is rendered possible to malke
a very large arc-dynamo capable of main-
taining a much larger number than usual of
arc-lamps, while allowing currents of differ-
ent quantities to be operated from the same
dynamo and the electromotive force to be
kept at a reasonable amount.

In the art of arc-lamp lighting the usual
practice is to operate all the 1::‘1,111]’)5 from one
machine in a single circuit in series at a con-
stant current, v Vhleh requires the electromo-
tive force to be very high. A method has
also been devised of connecting the lamps in
which the total number of lamps or load 1s
divided into circuits which are interposed
between the rings of the commutator, and by
this arrangement the greatest electromotive
force of the dynamo is that which 18 necessary
to operate the largest circuit; butin that case
all the circuits are electrically connected to-
gether in series with the commutator-rings
connected in between the circuits, so ‘Lh%t
only one quantify of ecurrent can be used, al-
though the electromotive force of each cir-
cuit may be varied. A serious objection to
that arrangement is that any interruption of

either of the circuits disables the dynamo
and hence all the circuits.

By my invention it is made possible to op-
erate a number of circuits from one dynawo
in precisely the sanme manner as if each cir-
cuit was connected to and operated by a sep-
arate dynamo.

In the drawings hereto annexed, Figure 1
1s a dlagramm a‘mc representation of a sixteen-
bobbm open-coil armature. Fig. 2 1s a dia-
oramrepresenting a four-pole dynamoand the
armnﬂement of 111(:1@1)(31:1(1@11{3 circuits. Fig.

318 a dmﬂmm representing the manner in
whleh one of the separate and independent
circuits shown in Fig. 2 may be subdivided.
Fig. 4 1s a diag rammatic representation of a
11‘11111;11)01&1* dynamo having double poles and
showing in the upper part the separate cir-
cultb eouneeted between two pairs of poles, the
poles of each pair having like polarity,~and
in the lower part a similar independent cir-
cuit connected with two pairs of poles and
subdivided in & manner similar to that rep-
resented in I1g. 3.

A four-pole dynamo has been chosen to
illustrate the invention, but it is to be under-
stood that the invention applies to a dynamo
of any number of poles.

A represents the commutator;
mature coils or bobbins; C, the commutator-
brushes; D' D?* D3 DY the field-coils and poles;
E I, the external cireuits or load, and & the
variable resistance for ooverning the circuit.
The commutator-rings are eight in number,
or, as it might be S‘le four pairs, each ring
composed of four SCL ments insulated from
ecach other. These rings are lettered A" A7
AE, dse.

The armature-coils B' I3* BS, &e., are Con-
nected, the inner wire of each bobbin to one
seoment and the outer wire of the same bob-
bin to the corresponding segment of another
ring or to a parallel %eﬂment on the same
ring insulated theretfrom.
eorrespondmn to each pole ot the machine
are connected to the circuits in the manner
shown in Fig. 2. Iach lamp circuit or load
is connected in selies with two poles of oppo-
site polarity and their corresponding
of brushes, but there 1s no 001111601:1011 be-
tween the ecircuits themselves. The result

3, the ar-

of thisis that the dynamo is, in effect, di-
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vided into two separate machines, one sup-
plying each circuit.

I'he regulation of a constant-current dy-
namo may be effected in various ways—as,
for instance, by wiring the field-magnets in
sections and varying the field strength by cut-
Ing in or out of circuits more or less of these
sections; also by other forms of field-spool
winding, such as compound winding, differ-
entilal winding, or shunt-winding, &e.; also
by shifting the brushes on the commutator,
depending on the counter-electromotive forece
generated by the armature or by separate
excitation. I prefer the shunting of current
around the field-spools as a mode of regula-
tion, as shown by G G in Fig. 2, and I apply
this method to each alternate field-spool, or,
where two spools of same polarity are used,
to every alternate pair, the shunting of cur-
rent around the spool being effected by con-
necting a variable resistance across the ter-
minals of the field-coil. The shunted field-
spools might be adjoining or consecutive
spools or pairs of spools, but I regard the
shunting of alternate spools or pairs as the
better plan. |

The changing of the variable resistance or

- the moving of the brushes or other form of
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Tespectively connected the armature-coils B

regulation may be effected by hand, or pref-
erably by any well-known or suitable auto-
matic device for the regulation of dynamos,
as the particular means used for effecting the
regulation of the machine, as hereinafter de-
seribed, forms no part of the present inven-
tion.

Referring to Fig. 2, I represents one of the
circuits; e e e, the lamps or load of the cir-
cuit, and, as above stated, C' C* C3, &ec., rep-
resent the brushes corresponding to the com-
mutator-rings A" A® A® A% &e., to which are

B* B?% &e., and it will be seen that circuit E
13 complete through the field-magnets D’ D2,
the two groups of brushes corresponding to
these poles and the lamps or load e ¢ e, &e.,
and is wholly independent of and separate
from the similar circuit F. In this manner
a four-pole field with a number of bobbins not
less than four will operate two separate and
distinet eircuits. By increasing the number
cf bobbins in the armature more than two

- circuits can be operated under a decreased
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electromotive force by subdividing each of
the separate circuits. Thus, asshown in Fig.
3, the entire load eeee, &c., on circuit E may
be subdivided and one division E?interposed
between the field-magnet and pole D’ and its
corresponding group of brushes, another di-
vision I° may be interposed between the two
groups of brushes on circuit E, a third divi-
sion E* may be interposed between two of the
brushes of one group, and a fourth division
E® could be interposed between two brushes
of the second group of brushes. In such case
the subdivided cirenits would have the same
quantity of current passing through them, but
the electromotive force measured across the

504,488

first and last wires of the first and last subdi-
vided cireuits will not exceed the electromo-
tive force necessary to operate the greatest
load included in either one of these subdi-
vided circuits.

Obviously the full load on any cireuit could
be 1nterposed between either pole and the
brushes, or in the place occupied by either of
the subdivided circuits shown in Fig. 3, and
wherever placed on the circuit it is eleetrie-
ally between the poles.

The greatest number of separate and dis-

tinet circuits that any multipolar dynamo can
operate in accordance with my invention is
one-half the number of its poles, a six-pole
machine being able to operate three cireuits,
an eight-pole machine to operate four, and so
on. Kach of these circuits can, however, be
subdivided in the same manner as above ex-
plained, and I do not limit myself to any num-
ber of poles in the machine, or to any num-
ber of bobbins in the armature, nor to any
particular number of poles included in any
one circuit.
By the means above described I can oper-
ate from the single four-pole dynamo either
the two separate full circuits or one separate
full eircuit and two, three, or foursubdivided
circuits together, or any number of circuits
up to eight can be operated, and the circuits
operated from one half of the machine could
be operated separately at a different current
from those operated by the other half, but
the electromotive force around the dynamo
will not rise in any combination of circuits
higher than that required for the circuit hav-
ing the greatest load, as before stated.

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. A multipolar dynamo-electric machine
having separate independent circuits each
connected with part of the poles and their
corresponding brushes and disconnected from
the other poles and brushes, substantially as
described.

2. A multipolar dynamo having separate
independent circuits each connected with two
poles of opposite polarity, substantially as
described.

3. A multipolar dynamo having separate
independent circuits each connected with a
pair of poles of like polarity and.a pair of
poles of opposite polarity, substantially as
described.

4. A multipolar dynamo-electric machine
having separate independent circuits cach
connected between adjoining poles, substan-
tially as described. |

5. A multipolar dynamo having separate
and independent cireuits, in each of which
circuits two field-magnets of opposite polar-
ity, and two or more brushes of each commu-
tator-ring are connected in series with the
load, substantially as deseribed.

6. A multipolar dynamo having separate
and independent circuits in each of which

clreuits two field-magnets of opposite polarity
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and two brushes of each commutator-ring are
connected in series with the load and a vari-
able resistance is connected in shunt around
one of the field-magnets in each circuit, sub-
stantially as described.

7. A multipolar dynamo having separate
and independent external circuits in each of
which are connected in series two adjoining

- poles of opposite polarity and that part of the
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armature which is directly energized by that
pair of poles, substantially as described.

8. A multipolar dynamo having separate
and independent external eircuits in each of
which are connected in series two adjoining
field-magnets of opposite polarity and that
part of the armature which is directly ener-
oized by said two poles, a variable resistance
being connected in shunt around one of the
field-magnets in each circuit.

9. In a multipolar dynamo an open-coil ar-
mature having the ends of each bobbin con-
nected to separate parallel commutator-seg-
ments placed on the same arc of the commus-
tator and insulated from each other.

10. A multipolar dynamo having two or

|
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more independent ecircuits each of which is
connected between two field-magnets of op-
posite polarity and having one or more of
stich separate circuits subdivided and one or
more of said subeircuits connected in series
between two sets of brushes or betweenrings
of the commutator, substantially as deseribed.

11. A multipolar dynamo having two or
more separate independent circults each of
which is connected in series with two field-
magnets of opposite polarity and disconnected
from all the other field-magnets, one or more
of said separate circuits being subdivided
into several distinet portions and one of such
portions being interposed between the two
oroups of brushes, another portion between
separate brushes of each group, and another
between the field-magnet and the brushes,
substantially as described.

In testimony whereof I herefo aflix my sig-
nature in presence of two witnesses.

IRVING R. PRENTIRS.

Witnesses:
LOREN PRENTISS,
J. . RYDER.
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