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To all whom it may concern: | are spaced, as stated, and supported by a

Be it known that I, CHARLES A. LIEB, a
citizen of the United States, and a résident

rate adjacent bars, if desired.

suitable frame, then the insulating material
is allowed to flow in or 1s plessed in to the

After the bars | ing, and thusacquire intimate contact with all

of New York, in the county of New York and | interior of the ring of bars in such manner 55-
5 State of New York, have invented certain | that it fills all the space about the undercut
new and useful Improvements in Commuta- | parts B, overlaps the ledges C, and enters
‘tors, of which the following is a specification. | the holes D, if they be used. It also overlaps.
My invention has reference to improve- | the endwise-projecting ledges E and thus
ments in commutators; and it relates to the | makes a continuous firm binder for all the 6o
10 means whereby the commutator-bars are | bars byreason of its overlapping the said sev-"
held in place and are prevented from move- | eral parts and entering the said holes,so that®
ment relative to each other in any direction. | when it has hardened the several bars will be
In the drawings the same reference-letters | firmly held in their proper positiOn by it
refer to the same parts in all the figures. alone, and no further support will In many 65
15 Iigure 1 illustrates an end view in eleva- mstances be required. - The hole in the cen- -
~ tion of a commutator made under my inven- | ter for the reception of the shaft is then suit-
tion, partly broken away to show a section ::'Lbly finished, if required, and the commuta-
thereof. Fig. 2 illustmtes a side elevation of | tor is then completed and furnished with the
the commutator. Fig. 3 illustrates a trans- | usual attachments, as is well understood. I 7o
20 verse section on the line X X of F Fig. 4. TFig. | sometimes, however, prefer that the commu-
4 illustrates a longitudinal Seetlon of the | tator should have a central bushing for the
commutator shown in transverse section in | shaft,and in order that it may be firmly held
Fig. 3. Fig. 5 illustrates a longitudinal sec- | in place I prefer to provide dovetail projec-
tion of an alternative GOHStIUCthH of com- | tions G on its exterior surface, as shown in 753
25 mutator, showing metallic heads or rings at | Figs. 4 and 5, I being the bushing, and some-
the ends thereof for additionally sustaining times I prefe1 to addltloually strengthen the
the bars and the insulating material. Fig. 6 | commutator by re-enforcing the interior in-
1llustrates an end view of a bar detached. sulating material. ThisT accomphsh by pro-
A are the commutator-bars, and they are | viding metallic, hard-rubber, or other heads 8o
30 provided with inwardly-projecting undercut | I I—one at eitherend of the commutator (see
parts B, which have broad ledges C, and I | Figs.1and5)—and they may both be integral
prefer to.perforate them, as at D. They are | with the bushing II, as shown at the rightin
also preferably provided with flange-like pro- | Fig. 5, or they may be both detached there-
jecting ledges E, extending from each end. | from, as shown at the left in Fig. 5, and, 8;
35 My commutators may be made of these bars | if so, they may be held in position by a nut
~ with insulating material put together as fol- | J, which screws on the bushing, as shown.
lows: The bars are first properly spaced and Various other ways, however, of attaching
held in any suitable frame, so that they well | these heads to the commut&tm will readily
maintain their proper position. The insulat- | present themselves to those who are skilled go
40 ing material placed between the adjacent | in this art. The heads I are preferably each
faces of the several bars (shown at F) may be | provided with a laterally-extending annular
mica or any other suitable material, and it | flange K, which overlaps the insulating ma-
may be put in in the form of plates or strips | terial K’ at its outer end parts. If the bush-
or as a fluid, a plastic, or a semi-plastic mass, | ing is used either with or without the heads, p3
45 pressure being employed, if need be, to se- | I prefer to place it centrally within the series
cure intimate contact between the various | of bars held in the frame, as before stated,
surfaces of the bars and the insulating mate- | prior to the application of theinsulating ma-
rial, and the insulating material E’, which is | terial E’ thereto. It will then be allawed to
used on the interior of the commu‘mtm may | flow, if finid, slowly into all the spaces pro-.
50 itself be employed as that which shall sepa- | vided for it between the bars and the bush-
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the shoulders, ledges, dovelails, &e., of these
several parts. If the insulating material be
plastic or semi-plastic, then it may be foreced
by pressure into intimate contact with these
parts for the proper sustaining and holding
of the bars, the bushing, and the flanged
heads relative to each other.

It will be observed that my commutator dif-
fers from all others now in use, because they
(the former ones) are all built up of a number
of different parts serewed together, the desire
heretofore being to make the commumtms
so that new parts could be substituted for
worn or damaged parts. The result has been
that 1t is mewt&ble that the device sooner or
later becomes defective, because of the une-
qual expansion and contraction of the vari-
ous parts, especially the bars thereof; also,
owing to the excessive strains resulting from
the different expansions and the strong vi-
brations and jars of the machine, the screws,
bolts, and nuts very soon become loosened,
thus loosening the bars, which results in de-

fective contact of the brushes, thereby not
only destroying the commutator, but also {re-
quently the brushes, as well as the armature

itself. Under my improved construction,
when the insulating material is once hard-
ened about the bars, they and the insulating
material become an integral structure,and 1t
1s impossible to remove or move one of them
at any time without destroying the commu-
tator. 'This construction, although attended

with certain disadvantageous 11101dents re-
sults In a very superior commutatm which
during its entire life will always give the de-
sired reﬂults.

The insulating material which L

435,503

I use is partially elastic and allows for ex-
pansions and contractions of the metal.

I do not limit myself to the details of con-
struction shown, because they may be some-
what departed from and still the essentials
of my invention be present.

I claim—

1. A commutator comprising, essentially,a 45
series of bars having undercut parts or ledges
on their inner surfaces and ledges on their
ends and insulating material between the
bars and about the said undercut parts and
ledges, substantially as set forth.

2. The combination, in a commutator, of a
series of bars having ledﬂ es on their ends and
undercut parts on their inner surfaces, a
bushing, and insulating material between the
bars about the undercut surfaces over the 53
ledges and between the bars and the bushing,
substantially as set forth.

3. The combination, in a commutator, of a
series of bars having insulating material be-
tween them and ledges on their ends,a bush- 6o
ing having dovetail surfaces on its exterior,
msulatmfr material between the bars and the
bushing and under the dovetail surfaces of
the bushing‘, and heads for the confinement
for the insulating material, substantially as 65
set forth.

Siened at New York,in the county of New
York and State of New York, this 26th day of
April, A. D. 1390.
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CHARLES A. LIED.

Witnesses:
PHILLIP ABBOTT,
FREDERICK SMITH,.
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