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Application filed March 9, 1891, Serial No. 384,202, (No model,)

To all whom it may concern;

Beit known that T, THOMAS H. Hicks, asub-
Jject of the Queen of Great Britain, residing
at Detroit, county of Wayne, State of Michi.
gan, have invented a certain new and useful
Improvement in Alternating Motors; and I
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 ap-
pertains to make and use the same, reference
being had to the accompanying drawings,
whieh form a part of this Specification.

My invention relates to certain new and
useful improvements in alternating motors,
and has reference more particularly to the
construction and arrangement of mechanical
parts whereby constant field-polarity can be
maintained while alternating currents are
continuously flowing through the armature
conduetor or conductors.

To these ends my invention consists of the
devices and appliances, their combinations
and arrangements, as hereinafter described
and elaimed, and illustrated in the aceompa-
nying drawings, in which—

Figure 1 is a side elevation disclosing the
armature, two of the field-magnet coils and
poles, and a commutator device for straight-
ening the alternating current to charge the
field-magnets or for any other purpose requir-
ing a continuous current, together with leads
for conveying an alternating current to the
commutator. Iig. 2 is a similar view show-
ing a modification of the means for maintain-
ing constant polarity of the field-magnets by
the same commutating device. Iig. 8 is a
similar view to Fig. 1, but showing a modifi-
cation wherein an additional collecting-ring,
brush, and converter are provided for sup-
plying the armature-circuit with a high-volt-
age current, while the field-current, which is
commutated, can be supplied at a lower press-
ure. Fig. 4 is an end elevation showing the
end of the armature and arrangement of the
field-poles around the armature.

In the drawings the circuits through which
alternating currents flow are marked by full
arrow-heads and dotted arrow-heads pointing
in an opposite direction. The circuits marked
with full arrow-heads only indicate contin-
uous-current cirenits.

The best form of alternating-current dy-
namos makes the best form of an alternating-
current motor when my invention is applied
thereto.

My invention refers, chiefly, to a commuta-
torora current-shifting device rotatable with
the armature of any well-constructed alter-
nating dynamo, the commutator being sup-
plied with an alternating current and made
to either shift the current impulses through
two separate field-circuits, as shown in Fig.
2, or else straighten the current for a single
cireunit, the “single” and “two separate field-
cireuits” being shown in Figs. 1 and 2, re-
spectively, while the armature is supplied
with an alternating eurrent unchanged in di-
rection. TInthiswayIonlyrequireto straight-
en about five per cent. of the current used in
the motor, inasmuch as about ninety-five per
cent. is used in the armature.

A represents field-poles.

In constructing the motor I employ radial
field-poles of opposite signs alternately ar-
ranged around the armatnre in a similar man-
ner to any of the well-known multipolar al-
ternating machines.

B denotes the armature. TForthe armature
I prefer an ordinary drum appropriately
wound; but an armature having radial poles
similar to the field-poles could be used, al-
though not with such good results. An arma-
ture giving the best results must set up little
counter-electro-motive force other than that
due to rotation in the magnetic fisld of force,
and such desived results are only accom-
plished by laying the conductors as nearly as
possible on the circumference of the iron
drum and not over the end.

C denotes the commutator, and ¢ ¢’ ¢ ¢% are
the brushes.

D D’ denote the alternating-current eir-
cuit leading from an alternating-current dy-
namo or other source to the brushes ¢ ¢/, sup-
plying the alternating current to the commu-
tator-rings which are the terminals of the ar-
mature-conductor.

E B’ represent the alternating-current con-
ductors connecting the commutator to the
armature.

The brushes c* ¢% it will be perceived, take
off from the commutator-currents of one di-
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rection when the motor is in synchronism.
These brushes are connected by conductors
F F’ to the field-coils in Fig. 1.

It will be apparent to all skilled in the art
that the armature-current reversals must be
simultaneous with the alternations in the di-
rection of the current which supplies the
motor.

Another great advantage in having the mo-
tor running synchronously with the genera-
toris thatalternating currents can bestraight-
ened out by the same or another motor-com-
mutator rotatable with the armature for other
uses—such as shown, for example, in Fig. 1,
where a continuous current H is also taken
off from the brushes ¢? ¢ in which are placed
a motor I, arc lamp J, and incandescent
lamps X. The continuous current commu-
tated from the alternating-current impulses
thus supply, also, the field-magnets.

Instead of using a commutator C alone, as
shown in Figs. 1 and 2,1 can use an addi-
tional ring I. and an extra brush [ in connee-

tion therewith, as shown in Fig. 3. This modi-
fication is for the purpose of supplying the

armature-circuit with a. high-voltage alter-
nating current, while the field-cireuit, which
is commutated, can be supplied with a lower
pressure. Thedifference in the electric press-
ure in the two circuits is effected by the well-
known principleof conversion,including all of
the induction-coils of the converter in the ar-
mature-circuit,whileonlyaportion of said coils
is included in the field-circuit, the electro-mo-
tive force of the inductor-circuit increasing
with each additional convolution of wire
thrown into its cireuit in a manner well un-
derstood. Accordingly M denotes a converter.
Ninthisinstanceisamainalternating-current
circuit supplying an alternating current to
the converter. Irom the converter the con-
verted cuarrent is led through two circuits
having different potentials, the lower poten-
tial eircuit (marked G G’) ending in the rings
of the commutators, the other circuit of
higherpotential (marked G’ and G?) terminat-
ing in the ring L and in one of the rings of
the commutator, and from which the arma-
ture is supplied with an alternating current.
The current from the lower potential cireuit
G G’ is made continunous. by being commu-
tated, and from which the field-coils are sup-
plied through the conductors P P’

In Fig. 2 I show the field-coils wound with
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two cireuits 87 8% the pulsations of one diree-

tion being directed through one circuit, and
the pulsations of an opposite direction being
directed through the other circuit by a cur-
rent-shifting device, rotatable with the ar-
mature. In this caseT donot commutate the
alternating current. One circuit is cut out
by being elosed upon itself through the shift-
ing devme ¢, while the other cireuit is receiv-
ing current. The two circuits of course are

cut out in succession, being closed alternately
with each other. Whentwo field-circuits are
used in this way, a very much higher voltage-
current can be applied to the field-circuits
without sparking at the brushes, especially
until the armature reversals are synchronous
with the generator. The modification, how-
ever, shown in Fig. 3, shows equivalent good
results. ]

Tt will be readily understood that independ-
ent commutator-rings can be used to supply
the armature with an alternating current;
but this of course would necessitate the use
of morebrushes. Thereforel preferto useno
more than necessary, as in the constructions
shown. '

What I claim as my invention is—

1. In an alternating-current motor, an ar-
mature provided with condunetors traversed
by alternating currents, said armature rota-
table between field-magnet poles, each wound
with two distinet conductors, one conductor
traversed by current impulses of one direc-
tion and the other conduetor traversed by
currentimpulses of anopposite direction, and
a commutator rotatable with the armature-
shaft to separate said current 1mpulses, sub-
stantmlly as described.

. The combination, with an alternating-
eurrent motor, of a eonverter having its pri-
mary coil in circuit with an alternating cur-
rent, all its secondary coils in cireuit with the
armature of the motor, and a part of said
secondary coils in eircuit with the field-mag-
net coils of the motor through a commutating
or current-shifting device rotatable with said
armature, substantially as set forth.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

THOMAS H. HICKS.

Witnesses:
N. S. WRIGHT,
JoHN Tt. MILLER.
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