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To all whom it may concern :

Beit known that I, ELMER A. SPERRY, 2
citizen of the United States, residing at Cort-
land, in the county of Cortland and State of
New York, haveinvented certain new and use-
ful Improvements in Armatures for Iilectric
Machines; and Idobereby 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 make and use
the same, reference being had to the accompa-
nying drawings, and to the letters or figures of
reference marked thereon, which form a part
of this specification.

My invention relates to that class of electrie
machinesin which the Pacinotti or ring -arma-
ture is used, and particularly to the armature
of such machines; and it consists, first, in so
constructing the armature, which has its great-
est dimension of cross-section parallel with its
axis, as to present itsinterior and exterior sar-
faces, together with one extremity, to the pole-
piecesof the field-magnets, the other extremity
being used for attachment to the shaft; sec-
ond, inan arrangementof such armatuare which

providesequal parallelogrammaticorrectangu- .

lar spaces for the reception of the wire, both
interior and exterior to the core; and, third, in
constructing said armature of segments of thin
sheet metal bearing projections, and moanted
on insulated rods which are used to secure the
armature to the shaft, said segments being in-
sulated from each other in & novel wmanner
hereinafter to be deseribed.

Inthe drawings, Figure 1 represents a trans-
verse section of a portion of the armature and
pole-pieces of the field-magnets. Fig.2isa
longitudinal section through a portion of the
armature, partially wound,showing form of the
sheet-metal segments of which it is composed,
and also showing a portion of the field-mag-
nets. Tig. 3 is alateral perspective view of a
portion of the armature, also partially wound,
like parts being indicated by similar letters.

In employing the common form of annular
armaturein a machine in which the pole-pieces
of the field-magnets are presented Dboth inte-
rior and exterior.and to the free extremity of
the armature I have encountered certain diffi-
culties, The wire which is wound on the core,
covering a given angle on its exterior, is com-

pelled to occupy the sameangle along its less-
er internal surface, which causes it to “pile
up,” giving a greater depthof coil interior than
exterior. This compels the internal pole piece
to be separated from the armature-core by
much greater distance than the one external,
withcorrespondingly-diminished effects. This
defect I remedy by construeting the armatuare
with rectangular recesses for the reception of
the wire, which are equal on opposite sides of
the core. These are formed by providing the
the latter with projections interior and exte-
rior, whose sides are parallel with a radius of
the armature drawn from the central point of
the coil, as shown in the figures. (See Iig.2.)

The armature is coustructed substantially
as shown in the drawings.

A A’ are rings, preferably of soft cast-iroun,
cast originally together, for convenience, in
sections of oblate or approximately-circular
cross-sectionss but after the sections are split
each half has the cross-section of a true semi-
circle with twenty-four equidistant semicircu-
lar projections or flanges, ¢ «, every fourth one
being larger, ¢’ «', and these on the front cast-
ing, A’, are left with a square face, a* a?, for
the contact of the supporting-arms B.

Transversely through the rings A and A/,
and extending through the six larger projec-
tions or flanges, are formed apertures to re-
ceive the metal rods O, as shown in Tig. 1.
In building up the core of the armature the
rods C have one end secured firmly in thering
A, and they are then surrounded with mica or
other good insulating material, as shown at b
b, and are then ready for the reception of the.
segments D. These segments are composed
preferably of thin sheet-iron well annealed,
and each has on its convex edge five projec-
tions, ¢ ¢ ¢ ¢ ¢, which increase in width out-
wardly, and on its concave edge five projec-
tions, ¢/ ¢/ ¢ ¢’ ¢/, decreasing in width toward
their extremities, and having their side edges
in line with the side edges ot the outer projec-
tious, so that the edges of each projection are
parallel with those of the projections on each
side of it. ILach segment is perforated near

its extremities toreceive the rods C,which pro-
ject from thering A. Three of these segments
are first placed upon the rods—that is, each
upon a separate pair of rods—with their ends
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separated by equal spaces, each space being a
little less than sixty degrees of the circle.
Then three other segments are placed upon
the rods to bridge these spaces—that is, the
opposite ends of each are placed upon two
rods, which support the adjacent ends of two
of the first three segments and overiap the
ends of said segments, as shown in Fig. 2, in
metallic contact, so that a complete metallic
circle is thus formed. Before any more seg-
ments are. placed in position a piece of insu-
lating material, B, preferably mica, the shape

“of which can be seen in the figure, is slipped

on each rod and six other segments placed in
position, overlapping each other in metallic
contact, as described. - Other insulating pieces
E are then slipped over the rods and the op-
eration repeated until the required depth of
armature is secured,when the ring A’ isplaced
in -position as shown, and all are held firmly
in place by means of pressure exerted by nuts
d d. The walls and floor of the rectangular
spaces are then fitted with mica or other good
non-conducting material, and the armature is
ready for winding. .
The advantages of an armature constructed
asdescribed are obvious. The mass of the core
being finely divided, it is capable of receiving
and parting with a heavy charge from the
field-magnets more instantaneously, which re-
duces the *“magnetic inertia” of the armature
to a minimum; also, the segments being in

metallic contact with each other circumferen-

tially and isolated laterally, the induction of
currents in the mass of metal forming the core
is entirely prevented, thus eliminating the
principal source of heat and waste of powerin
such armatures. Moreover, the lapping of the
ends, together with the insulating-pieces I,
form spaces between the segments laterally,
which increases the heat-radiating surface of
the armature and favors the dissipation of
such heat as is acquired by the rapidly-chang-
ing maguetism and resistance of the coils while
in service. ‘

I do not limit myself to the method of insu-
lating thesegmentsin pairs,asdescribed. Two
or more rings can be formed of the segments
and insulated in groups; butin every casethe
segments, by metallic contact, must form an
endless circuit in line of circumference and
be thoroughly insulated laterally. Non-mag-
netic rods can be used in place of the insu-
lated rods C; but thelatter are preferred. In
some cases it is preferable to make the ring A’
of non-magnetic material, as its mass, when of

metal, increases the magnetic inertia of the |.

armature as a whole more than is warranted
by the efficiency gained. Segments are much
superior to a continuous ring in point of losing
magnetism more quickly, absence of contor-
tion while annealing, and great difference in
actual cost.

The armature shown sapports forty-eight
coils, two in each rectangularrecess, as shown, 65
and the field-magnets are presented preferably
at four equidistant points both interior and ex-
terior, and to the free extremity of the arma-
ture. This latter arrangement, which is more
fully deseribed in a previous application, is
one of great importance, as it more than dou-
bles the efficiency of its wire as compared
with that of the usual form of Pacinotti ma-
chines. In the former something like eighty-
six per cent. of the wire is efficientascompared
with thirty-six per cent. and less in machines
presenting pole-pieces exterior only.

I am aware that it is not new to construct
an annular armatare of segments or to provide
depressions for the reception of the wire; but
‘the distinction between thisinventionandany
other prior to it of which I am aware consists
in part in so disposing thesegmentsastomake
endless circnits circumferentially, which are
thoroughly insulated from each other later-
ally, and in forming parallelogrammatic or
rectangular depressions for the reception of the
wire on the internal which are identical with
those on the external surface.

What I claim is— ,

1. An annular armature constructed of seg-
ments of thinsheet metal, overlapping at their
extremities and supported by rods secured to
outer continunous rings, said segments being
connected by metallic. contact in continuous gs
cireuits in line of magnetic axis or circumfer-
cnce and insulated in groups from each other
laterally or at right angles to said magnetic
axis, substantially as and for the purpose set
forth, .

2. Anaunnular armatuore for an electric ma-
cline, constructed of segments of thin sheef
metal, overlapping at their extremities in me-
tallic contact, disposed between continuous
rings on either lateral edge, said segments 1oz
bearing projections on their internal and ex-
ternal edges of equal radial length, which are
of such form as to leave rectangular depres-
sions on opposite sides of the core which are
equal in shape and capacity, substantially as 110
and for the purpose shown.

3. The combination, with the projections or
arms of the armature-shaft and the armature
having the core composed of the segments
and the rings A A’, of the insulated rods C, r1g
fixed in the first-named rings, passing through
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-the latter, and having one end only fixed to the

projections of the shaft, substantially as de-
seribed.

In testimony whereof I affix my signature in 120
presence of two witnesses.

ELMER A. SPERRY.

Witnesses:
JorN W. SUGGETT,
M. STANLEY BIERCE.




