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To all whom it may concern:
bBeit known that I, HERMANN F. T. ERBEN,

a citizen of the United States, residing at

Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Commuta-
tors, of which the following is a specification.

This invention relates to improvements in

- means for securing in place upon a frame or
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spider the bars of commutators of large elec-
tric machines, the object of the invention be-
ing to simplify and improve the construction
and operation of such means.

In thedrawings, Figurel is a section show-
ing the peripheral portion of a large ecommu-

tator to which the invention is applied, and

Fig. 2 is a lateral elevation of this commu-
tator. |

As shown in Fig. 1, the commutator-bars
S, adapted at O for the attachment of the ar-
mature-leads, are securely held in position
upon the frame or spider A or arms C there-
of by clamping-rings R, which are secured
to the spider by bolts B, which are seated
1n flanges D of the spider. Clamping-rings
have been used for a mumber of years for
this purpose, as have also clamping-rings
having an outer flange to grip the commuta-
tor-bars and an inner flange to grip the spider.
It has often been found advisable to divide
the clamping-ringsinto very small segments,
so that when, for example, a commutator-bar
required to be removed and replaced it would
not be necessary to take the whole commu-
tator apart. Therefore in order to hold
these clamping-segments tothe frame against
centrifugal force an inner flange was added
to the flanges and rings. In modern small
commutators, where the clamping-ring is not
divided into segments, and hence no inner
flange 1s required, it has been customary to
bevel the single flanges, such as the outer
ones shown in Fig. 1, which engage in dove-
tails in the commutator-bars. The present
invention, however, relates to bar-clamping
means adapted for use for large commutators,
where the frame or spider may be split on
account of its great size. The commutotor-
bars are assembled and shipped upon each
half of the spider separately, and the two
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commutator is installed with 1fs machine.
Since the spider is split, the clamping-rings
are also split, but not into as many segments

i as in the commutators above mentioned, be-

cause in the commutators to which this in-
vention is applied it is not considered essen-
tial, as it is not likely that frequent repairs
will be required. On the other hand, the
clamping-ring segments are of considerable
length, so that there is a large difference 1in
curvature between their ends, the function
of which construction will beindicated here-
inafter. Preferably and for convenience in
case of repairs there will be a larger number
of segments of the clamping-ring than the
number of parts into which the spider is di-
vided. |

Since it is necessary that the clamping-
rings be split, it follows that they must be
provided with inner flanges L to hold them
to the spider, as it is obvious that the bolis
B would not hold the commutator-bars and
clamping-ring segments from being thrown
off by centrifugal force when the commuta-
tor is rapidly rotated. A number of years
ago, when the first machines having inner
and outer flanged clamping-rings were built,
the segments on the rings were quite short
for the purpose, as above described, of avoid-
ing the necessity of taking the whole or a
large portion of the commutator apart to
merely replace one or two commutator-bars.
In order to give a wedging action to these seg-
ments, the outer edge of the inner flange was
beveled to engage a corresponding bevel with
the frame. While the broad idea of bevel-
ing was very useful and is retained in the
present construction, a serious disadvantage
of the above-described specific construction
in cases where 1t was advisable to use short
clamping-segments was that the very short
segments in being drawn to their seats by the
bolts, such as B, almost always tipped up or
down with respect to the bolts B as a cen-
ter—that is to say, either the inner or the
outer flange would move in faster than the
other, so that the difficulty of assembling
was very great. More recently adjusting-
screws have been employed for the purpose
of lessening this difficulty; but their use is

halves are not finally assembled until the | very awkward and expensive and generally
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undesirable. A further

wedging construction above described was
that there wes considerable friction upon the

insulation, such as M, which was used be-
tween ithe clamping-ring segments and the

commutator-bars when sald segments were
being drawn to their seats. This latter fault
Wa s de%l_,ﬁfs tC be remedied bv a consirue-
tion in which the bevel in the frame or spi-
der was reversed, the outer surface of the in-
kRer flange being made straight and beveled
nuts or bolts veing employed for drawing the
ring-segments to their seats; but the latter
consirugeiion also possessed the disadvantage
that the very bhOI’B sections were liable to tip
in being drawn to their seats, and although
1 lmve vsed tnis counstruction for a number
of years the additional beveled nuts and bolts
er_tf..,deu quite an expensive construction in
cases where a large number of clamping-seg-
ments wero eﬂqglo red. The difficulty of tip-
ping, which is common to both siructures
above outlined, and the expense of the extra

nuts ana bolis of the latter strueture are all -

avoiGed by this invention and further im-
provements are added, as will now be made
clear.

By reference ‘to If1ig. 2 1t will be seen that
tho frame or spider Af, provided with arms C,
is split in two at the horizontal line and that
the clamping-ring consists of pieces R of con-
siderable lenﬂm and quite short pieces R/
As shown in Hig. 1, the arms C have a pe-
ripheral portion formed with lateral flanges
D, 1o Which the ring-segments or ring-pieces
R and R are Seemed by the bolts B. The
pleces R arve located only at points adjacent
to the lines of division Letween the two
halves of the spider ifor convenience of as-
sembling, and the joints between the dif

Ter-
ent segments are preferably calked with oak-
am and waterproof varnish. The greater

part of the clamping-ring, however, is com-
posed of the long segments R, and these sog-
ments are of such length and have conse-
quently such a difierence of curvature be-
tween thelr ends that they cannot be tipped
in being drawn to their seats without bend-
ing the metal of which they are composed.
As they are made of wrought-iron or steel, it
is obvious tnat this construction absolutely
overcomes the very objectionable feature of
tipping. This desirable result is accom-
plished, however, by reason of the peculiar
structure shown in Fig. 1, as will now be ex-
plained.

It will be noted that the lower surfaces of
the flanges I and the upper surfaces of the
flanges L are made straight, while the requi-
site bevelfor drawing the elmnpmﬁ-seﬂ‘ment%
to thelr seatsis pr Omded at the upper flanges
N, the inwlaulon M being interposed Iin ac-
cordance with the patent to Hdison, No.
438,302. The reason for this arrangement is

that if the bevel were formed on the inner
flanges L and the siraight surfaces upon the
outer surfaces N, as has hitherto been the

disadvantage of the | case,
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the elamping-rings would have to he
compoesed of very short segments in order ©o
oblain the desired amountof adjustment. It
is elear that a long segment would be distort-
ed if it were &ttempted to draw it more than

v short distance. No matier how short the
ad;] ustment the beveled inner flange of a long
segment would be liable to reach its limit, be-

' Tore the outer flange bhad gripped the com-

mutator-bars tightly, and such uncertainty
of action cannot be tolerated in modern meth-
ods of manufacturing commutators.

In addition to the advantages desceribed as
resulting from the construction shown in the
drawings 1t is obvious that the well-known
advantages of dovetailed commutator-bars
and end clamps are retained. In former
structures where the beveled clamping nuts
or wedges were used, so that the outer sur-
faces of the inner flanges were separated by
the nuts from the innersuriaces of the flanges
of the frame, cil was very liabls o be driven
by centrifugal foree out to and belween the

commutator-bars, and, in fact, this was cer-
taln to resultunless the o 1*eeute.an care was ex-
ercised 1n soO propor t10n1ng the bars that the
clamping-segmentswould abubclosely against
the frame-flanges when the commutator-bars
were properly secured in position. To ac-
complish this result, it was alse necessary,
of course, to umehme not only the beveled
nutsorwedges, theinnersurface of the {rame-
flange, and the outer surface of the inner
clamp-flange, but also the outside surface of
the frame-fiange and the inside adjacent sar-
faces of the clamping-pieces. The engaging
surfaces of the flanges D and L of Fig. 1 are
the only inner parts of the structure which
it is necessary to machine, and no especial
care is required to bring the clamps and the
flange D laterally into close contact, as any
oll is effectively prevented from wor kmﬂ inte
the space X. For the purpose of puwummw
oil which escapes from the side of the struc-
ture from working irom above into the 1nsuo-
lation M’ points &G are provided, from which
the oil is thrown off into space by tho rota-
tion of the commutator.

In all the structures hitherto in use there
has been considerable difficulty with oll and
copper and carbon dust working down be-
tween the commutator-bars and the outer
flanges of the clamping-ring. VW hen this oe-
curred, it inevitably resulted in the destruc-
tion of the insulation I between the bars, 30
that the latter were short-cireunited. and the
commutatorseriously damaged. Inthestruc-
tures possessing this fault theouter flanges of
the clamping-pieces extended over the tops
of the commutator-bars and the space be-

 tween the flanges and the bars presented a

very unfinished appearance even when filled,
according tocustom, with twine or equivalent
material. The evident advantage of my 1n-
proved structure is that the flanges N extend
nunderneath the outer surfacs of the commu-

tator-bars, sothatthereisnecessarily nospaco
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between such flanges and the ends of the |

bars to give an unfinished appearance and
provide a path for oil and dust. Finally, it
may be stated that theadvantages of the com-
mutator structure constructed in accordance
with this invention are of such practical im-
portance that this construction has recently
been adopted as a substitute for the struc-
tures described above to the entire exclusion
of the latter. |

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

In a commutator for electric machines, the
combination with a frame, of the commuta-

tor-bars thereon, sectional clamping-rings, |

the sections of which are of sufficient length
to prevent tipping in being seated, straight
flanges on the rings for holding them to the
frame, and flanges on the rings for holding

the bars on the frame, the latter flanges be-

ing beveled to engage corresponding portions
of the commutator-bars, to permit the proper
seating of the long clamping-ring sections.

In witness whereof I have hereunto set my
hand this 8th day of August, 1901,

HERMANN F. T. ERBEN.

Witnesses:
B. B. HULL,
MARGARET H. WOOLLEY.
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