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UNITED STATES

PATENT OFFICE.

AUGUST HARDING, OF OAKLAND, CALIFORNTA,

DYNAMO-ELECTRIC MACHINE.

SPHCIFICATION forming part of Lietters Patent No. 385,458, dated July 3, 1888.

Application ﬁ_led June 11, 1887, Serial No. 241,076, (No model.)

To all whom it may conceri:

Be it known that I, AvcusT HARDING, of
Oakland, connty of Alameda, State of Califor-
nia, have invented an Improvement in Dyna-
mo-Tilectric Machines; and I hereby declare
the following to be a full, clear, and exact de-
seription of the same.

My invention relates to certain improve-
ments in the construction of dynamo-electric
machines; and it consists of certain details,
which will be more particularly deseribed by
reference to the accompanying drawings, in
which—

Figure 1 is vertical clevation of the half of
the machine below the horizontal axis and a
vertical central seetion of the half above the
axis. Iig. 2 is a transverse vertical section
taken through the revolving armature. Tig.
3 is an enlarged perspective view of one bar
of the commutator. Fig. 4is an enlarged per-
spective view of the commutator. Figs.band
6 ave front and vear end views of the armature,
showing its attachment to the spider.

The object of my invention is to provide an
improved and convenient construction of the
frame of the revolving armature and of the
commutator-sections, so that the parts may be
casily separated or assembled. The different
parts of the armature are perfectly and com-
pletely separated from each other, and the
commubabor by its construction overcomes the
common difliculty of short-cireuiting.

A is the horizontal shaft, which extends
through and is supported upon the frame-work
B, being properly journaled at opposite ends.
These ends are made separate from the hori-
zontal portions which carry the ficld-magnets,
and are bolted to them, ag shown.

C C are the “‘ field-magnets,”’ so called, the
coils of which are wound upon the horizontal
bars D to any desired thickness, althoughin the
present case I have only shown one layer each
for the field-magnets and for the revolving
armatures.

L is the spider, which is made of any non-
magnetic materials, as brass or bronze, and is
keyed upon the shaft A, so that its arms pro-
jeet radially and serve to support the rings of
which the armatureis formed. Upon theends

of the arms E of the spider arc formed the seg-
mental plates F, and upon the exterior of these

plates is placed a non-conducting substance,
G. The rear end of the spider has the arms
turned up, as shown at H, to serve as an abut-
ment against which the rings I are supported,
and also to serve as an attachment to receive
the serew-bolt which enters these arms, and
thus holds the rings in place.

The rings I, of which the armature is formed,
slip ever the arms of the spider, the rear or
inner one abutting against the upturned ends
H, and the others following in succession, as
shown in Fig. 1, until the outer or front end
has been reached. The outer ring is formed
with inwardly-projecting lugs J, which enter
corresponding notches in the end T, and thus
prevent them from turning round. The bolts
I are then passed through the rings corre-
sponding in position with each of the arms It
of the spider, and the inner ends of the bolts
screw into the upturned ends H, as before de-
seribed.  As the inner edges of these rings I
rest upon the insulating material &, which is
placed upon the segments I, it will be secn
that they are very perfectly insulated from the
spider and shalt and its connections.

The commutator is made as follows: Upon
the shaft A, near the rear end of therevolving
armature just described, is fixed a sleeve, 1,
having the end nearest the armature turned
over to form a sort of cap, 31, the interior of
which shows an inclined face. This eap may,
if desired, be made separate from the sleeve
and fixed thereto. Outside the sleeve I, is a
sccond sleeve, N, the ends of whichk have a
smaller outside diameter than the central por-
tion, and upon these ends the slotted insnlat-
ing-rings O are placed. The commutator-sce-
tions I are made, as plainly shown in Figs.
3 and 4, having an upwardly-projecting arm,
Q, on each, to which the wires from the arma-
ture are soldered. The secctions P are made
in the form of sectors in transverse section,
but the ends are made considerably narrower
than the central portion, as shown at R, and
these ends fit into and are supported by the
slotted iusulating-rings Q, before deseribed.
When these sectors have been laid avound the
central portion as closely together as it is in-
tended to have them stand, there will be con-
siderable spaces left between the extensions
R at each end, and this admits air between
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these parts and prevents their becoming loaded
with dustor foreign matter, so as to interfere
with or spoil the insulation. These project-

"ing ends R fit in the slotted insulating-rings
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at the ends of the sleeve N, and the central
portions of the sectors P areslightly separated
from each other, so that as the commutator
revolves the stationary brushes, which are sup-
ported upon the arms or holders S and which
rest upon the periphery of the commutator,
will take the electric current from each of the
sections sucecessively as they- pass. Ouiside
of the ends R, which are beveled or inclined,
as shown, are placed the insulating-pieces T,
and it will be seen that when the ends of the
sectors P are forced into the cap M they will
be firmly held in place and at the same time
completely insulated. At the opposite end is
a similar cap, U, which fits over that end of
the inclined portions R of the commutators,
and the whole is forced together by means of
a sleeve, V, which screws upon the inside
sleeve, L, thus drawing the parts firmly to-
gether. This collar V may be held after being
secrewed up by a set or lock nut, W, From
the upright portion of the frame B a cone or
tapering shell, X, extends toward fhe commu-
tator a shorbt distance and then has its end
made cylindrical and extended parallel and
near the shaft, as shown at Y, and upon the
outside of this sleeve are fixed the arms which
support the brush-holders S. The conical por-
tion of this shell, which increases in diameter
toward the frame B, has an inclined duct or
passage, Z, connected with its lower portion,
through which any oil which may fall from

the journal-boxes will be carried off and dis--

charged outside the machine, and thus pre-
vented from falling upon the coils and spoil-
ing the insulation or doing other damage.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a dynamo-electric machine, the spider
formed of non-magnetic material having the
radial arms of narrow cross-section in the di-
rection of rotation, and having the expanded
plates or segments at their outer ends with an
exterior coating of insulating or non-conduct-
ing material, in combination with the in-
dependent armature rings or disks having
their peripheries resting upon the non-con-
ducting material upon the exterior of the seg-
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ments, and the insulating-wire wound around
the disks, substantially as herein described.

2. The spider composed of radial arms hav-
ing outwardly-turned portionsat one end and
provided with the cylindrically-curved seg-
ments extending from one end to the other of
the arms,with an insulating material upon the
periphery of the segments, in combination
with the independent rings or disks fitting
outside the segments and separated therefrom
by insulating material, the front end disk be-
ing provided with lugs which enter corre-
sponding depressions at that end of the spider
to prevent it from turning upon the same, and
bolts extending through the rings and screw-
ing into the upturned flanges at the rear end
to hold them in place, substantially as de-
seribed.

3. A commutator consisting of independent
sectors surrounding a common center, having
the ends or.extensions R made thinner than
the central portion, with which tbe brushes
form contact, and slotted insulated rings sup-
porting the ends, so that air-spaces are formed
between them, substantially as described.

4. In a dynamo-electric machine, the com-
mutator consisting of independentsectorshav-
ing their ends reduced in the direction of the
commutator cirenmference and supported in
slotted insulated rings, with insulating mate-
rial upon the outside of these ends, in combi-
nation with a fixed hollow cap having an in-
clined inner face, in whieh one end of the sec-
tors are foreed, and a movable cap having an
inclined inner face for receiving the opposite
ends of the sectors, substantially as herein de-
scribed.

5. Commutator-sections having tapered ends
reduced in the direction of the commutator
circamference, a fixed and a movable cup-
shaped cap baving each an inclined face for
receiving the tapering ends, and the slotted
insulating-rings, in combination with a screw
collar or.sleeve bearing against the movable
cap and locking and holding the sections in
place, substantially as herein described.

In witness whereof I have hereunto set my
hand.

AUGUST HARDING.

‘Witnesses:
S. H. NOURSE,
H. C. LE.
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