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To all whom it may concern:

a citizen of the United States, and a resident
of New York city, New York, have invented

certain Improvementsin Armatures for Dyna-

mo-Electric Machines or Hlectric Motors, of
which the tollowing 1s a specification.
My invention cousmtq of improvements in

the construction ot the armatures of dynamo-.

electric machines or electri¢ motors, as fully
described hereinafter.

In the accompanying drawings, IFigure 1 18
a transversesection of my improved armature;
Fig. 2, a longitudinal section of the armature
without its inducing-coils, and showing an

outside view of the commutator; Kig. 3, a sec--

- tional view of the commutator I prefer to em-
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ploy, and Fig. 4 an end view.

~In the drawings I have shown the arma-
ture as having four pole-pieces, P P/ P*P3; but
the number may be varied to suit ditferent re-
quirements, and the opposite pole-pieces are
magnetically econnected through the medium
of tubes T T, extending from pole to pole
and passing diametrically through a drum, D,
of brass or other non-magnetic material, 1
prefer to arrange these tubes 1n pairs, there

‘beingshown in the drawings four pairsof tubes

for each pair of pole-pieces P P/ and P? P,
the pairs of tubes being set apart, so that a
pair of tubesof one set ot pole-pieces, P I/, will

- passatrightangles between two adjacent pairs
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of tubes connecting the other two pole-pieces,
P? P, the tubes of one pair of pole-pieces be-
ing ont of contact with those of the other
pole-pieces. The ends of the tubes’l’ T are
set, into shallow sockets in the pole-pieces, and
all are securely held in place by bolts B pass-
log through the pole-pieces and screwed iuto
the brass drum D, the heads of the bolts be-
ing let into recesses in the faces of the pole-
pieces 80 as not to project beyond the latter.
To each end of the drum 'is secured a head,

1), carrying a journal, A, these journals be- '

ing adapted to bearingsin which the armature,
when complete, may rotate between the poles
of the field-magnets. I prefer to make the

drum hollow, and at one or both ends of the
same are formed air-inlets d, and the tubes T,

within the interior of the drum, are provided

- with perforations ¢ ¢, while in the pole-pieces P
P/ are formed openings p p, Fig. 1, coincid- |

| ing with the ends of the tubes T, so that when
Be it known that I, WARREN P. FREEMAN, !

the armature revolves it will actlike a fan, and
there will be a constant current of air through
the armature, as indicated by the arrows In
the drawings, The tubes T, with the bolts b,
form the cores of the ‘Ell[l‘l'lt[l['e, on which are
wound the inducing-coils, as indicated in Fig.
1, the terminals of these inducing-coils being
connected to the segments of the commutator
C, Fig. 2, keyed to one of the journals A, Fig.

4. The body of the commutator is formed ot

a disk, E, of insulating material and .having
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an annular recess or groove 1n 1ts outer mce, 05

and in this groove
metal segments I, (four in the present 111-
stance,) suitably spaced and secured by screws
e, some of which also secuare the terminal wires
and form the proper electrical connections.
The pmgeetm portions of the segments I7,
Fig. 3, form a ring, as shown 1n I‘ln 4, on
which the commutator-brushes bear.

I claim as my invention—

1. The combination of a drum and the pole-
pieces of an armature with eonnecting-tubes

| forming the core, substantially as set forth.
2. The combination of a nou-magnetic drum

and pole-pieces of an armature with connect-
ing-tubes forming the core, qubstantmllv
described.

3. The combination of a non-magneticdrum
and pole-pieces, with tubes passing through
said dram and connecting the opposite pole-
pieces, and bolts securing the parts together.

4. The combination of a non-magneticdruin,
four or more pole-pieces, and tubes passing

through the drum and connecting opposite

pole-pieces, the tubes of one pair ot poles be-
ing out of contact with the tubes of the other
pair, substantially as set forth.

5. The combination of a hollow drum with

‘pole -pieces and connecting -tubes passing

through said drum, the tubes being perforated
within the drum, and the pole-pieces having
openings coineciding with the ends of the tubes.

Intestimony whereof Lhave signed myname
to this specification in the presence of two sub-
scribing witnesses.

WARREN . YREEMAN,

Witnesses:
GEo. W. OLLIFF,
WALTER K. FREEMAN.
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