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T'o all whom it may concern:

Be it known that I, Frank A. Hauen-
TON, a citizen of the United States, residing
at Schenectady, in the county of Schenecta-

8 dy, State of New York, have invented cer-
tain new and useful Improvements in Com-
mutators for Dynamo-Electric Machines, of
which the following is a specification.

My invention relates to commutators for

.10 dynamo electric machines.

In the usual form of commutator the seg-
ments are held in place by clamping rings
having angular projecting flanges which in-
‘terlock with recesses of corresponding form

15 in the ends of the commutator segments.
These clamping rings are firmly drawn to-
gether toward the segments by bolts or oth-
er suitable means. The clamping pressure
thus applied to the segments must be suffi-
cient to hold them truly concentric with the
axis of rotation and maintain them perma-
néntly in their correct relation to each other
under operating conditions. ’

In practice it is customary to seat the

clamping bolts directly on the clamping
rings at a point radially removed from the
point of its contact with the commutator
segments. This type of construction has
been extensively used in the past, but is
open to the objection that the clamping
rings and segments become distorted and
the surface of the commutator thereby ren-
dered unsuitable for satisfactory commutat-
ing. When such a commutator is in op-
85 eration the segments become heated to a
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higher temperature than the other parts of

-the commutator. This heating causes the

segments to expand in a direction parallel

to the axis of rotation and collectively in

49 g circumferential direction, both of which

increase the pressure against the clamping

rings and the strain upon the clamping
bolts. \

In the manufacture of commutators it is

456 customary to assemble the parts and screw

up the clamping bolts firmly so as to resist

the centrifugal force of the segments. The

cylindrical surface of the commutator is

then finished true to the axis of rotation.

56 Commutators built as above have been

known to become so heated that the in-
creased strain due to expansion. has caused
the segments to buckle and often distort
the clamping rings, and in some extreme

cases the bolts have been known to break.
In order to overcome the above objectiona-
ble features, I propose to provide means
which will permit the free movement of the
segments due to expansion, prevent distor-
tion of the clamping rings, and at the same
time secure the segments in place

It has heretofore been proposed to pro-
vide resilient means for clamping the seg-
ments together. These means however are
impractical for large commutators and
haye therefore not come into extensive use.

In accordance with my invention, I pro-
vide a ‘novel, practical and effective means
which will permit the commutator segments
to expand and contract in response to tem-
perature changes, maintain the commutat-
ing surface of the segments concentric with
the axis of rotation and in a smooth condi-
tion. I accomplish this by providing rela-
tively movable clamping rings, at léast one
of which is movably mounted on the com-
mutator shell and applying a clamping
pressure to said clamping rings through an
elastic means such, as an annular resilient
member, the clamping pressure being ap-
plied on the clamping ring at a point sub-
stantially in line with the reactive force
caused by the expansion of the segment.

For a better understanding of my inven-
tion reference may be had to the following
description taken in connection with the ac-
companying drawing in which Fig. 1 is a
sectional view of a commutator embodying
my invention, and Fig. 2 is a fragmentary
view similar to Fig, 1 showing a modifica-
tion of my invention.

In the drawing I show a commutator
built in accordance with my invention hav-
ing segments 10 which are held in place by
clamping rings 11. The clamping rings 11

are provided with a V shaped projection

12 which interlock with similar shaped
grooves 13 formed in the ends of the seg-
ments 10 and interposed between the V-
shaped projection and the segments 10 is
the usual insulation such .as is commonly

-used in commutators of this type. These

clamping rings 11 are motnted upon a shell

19, which forms a support for the commu--
tator and maintains the parts-in concentric

relation with the shaft on which the com-
mutator is to.be mounted. Bolts 15 which
act through resilient annular member 16
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exert a clamping pressure upon the rings 11
and hold them in engagement with the com-
mutator segments. The resilient annular
members 16 engage the clamping rings 11°
at a point approximately along the center
line of the segments 10, or in other words,
in line with the reactive force caused by
the expansion of the segments 10. The
bolts 15 apply a clamping pressure to the
resilient annular members 16 at a point be-
tween their inner circumference and where
they abut the clamping rings, and thus
cause a yielding pressure to be applied on
the clamping rings 11. From the above it

+ will be seen that the commutator segments

10 due to the clamping rings being mounted
on. the shell 19 will always remain concen-
tric with the axis of rotation. It will also
be seen, due to the clamping pressure of
the resilient members 16 being applied at
a point, in line with the reactive force,
caused by the expansion of the segments
10, that the clamping rings 11 will not be
subjected to distortion while at the samse
time the segments 10 will be permitted to
expand and contract as their temperature
changes, the expansion and contraction be-
ing compensated for by the resilient an-
nular members 16. :
Referring to Fig. 1 of the drawing, in
commutators of the type shown, the mean
center line of bearing surface where the
clamping pressure is exerted on the segments
10 by the clamping rings 11, is on the line
A, and the approximate center line of the.
segments 10 is along the line B. As these
lines are not coincident, any excessive in-
crease in the clamping pressure which would
be caused by the bolts 15 if seated directl
on the clamping rings 11 at the point (XJ
would cause the segments 10 to buckle. As
the point C, or center line of the clamping
bolts 15, in this case is offset from the mean
bearing line A, a moment will be set up,
tending to dish the clamping ring 11 due to
the clamping pressure of the bolts 15. This
dishing of the clamping rings 11 will take
place when the commutator is assembled and "’
further increased by the expansion of the
segments 10 when operating ard will result’
in changing the angle of bearing of the
clamping rings 11 with the segments 10,
and tend to decrease the pressure exerted by
the clamping rings 11, at the point D and
increase the pressure at the point E. By

_ adding the resilient annular member 16 to

the arrangement described above and apply-

. ing the clamping pressure of the bolts 15 to
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the clamping rings 11 through the member
16, 1 transfer the distortion which formerly
occurred in the clamping rings 11 to this re-
siliznt annular member 16. And by apply-
g the pressuve exerted by the bolts 15
through the resilient annular members 16
to the clamping ring 11 along the center line

1,618,991

of the segments, or line B, which as stated,
is the center line of the reactive force caused
by expansion of the segments, I prevent
buckling of the segments 10 and cause the
clamping rings 11 to maintain the same
bearing contact with the segments irrespec-
tive of the normal clamping pressure of the
bolts 15 or of the expansion or contraction
which takes place. These resilient annular
members 16 are held concentric with the
clamping rings 11 by a shoulder 17. This
shoulder 17 is made narrow and its mean
center is located in the plane of the neutral
axis of the section of the resilient member,
so that when the resilient member 16 is
dished due to the normal clamping pressure
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or to expansion, no appreciable distorting "

effect will be caused thereby-on the clamping
rings 11. By the expression, neutral axis, 1
mean the axis about which other points of
the section of the resilient member 16 rotate
as it is dished. If desired, this shoulder may
be slightly curved in cross section so that
when the resilient member 16 dishes the
shoulder 17 will not tend to expand the
clamping ring 11 in the slightest degree.
The point of contact on the resilient member
16, which engages the clamping ring 11 is
rounded to permit a slight rolling movement
‘of the resilient member 16 on the clamping
ring 11 as dishing of the resilient member
occurs and thereby prevents any interlock-
ing engagement between the annular mem-
ber 16 and the clamping rings 11, and the
nuts 18 on the bolts 15 are seated in concave
spherical seats which maintain the nuts 18
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in alignment with the bolts 15, as the re--

silient member 16 is distorted.” The resilient
annular member 16 is also provided with a
projecting flange 20 such as is usually pro-

. vided to shroud the nuts 18 on the outer end

of the commutator and prevents them from
coming in contact with or catching into any-
thing as the commutator ‘rotates. This is
merely a protective measure and results in
a commutator having no projecting parts
such as have been found to be dangerous.
As this flange is of small cross section 1t con-
tributes only a small amount of the resist-
ance of the member 16 to dishing, but as its
extreme fibers are remote from the neutral
axis of the section, it is-slit at intervals as
shown at 21, to prevent it from becoming
overstrained and taking a permanent set.
In this figure of the drawing the commuta-
tor is provided with a shell 19. .This ar-
rangemient together with the resilient annu-
1ar member 16, as shown, provides a. com-
mutator having a free circulation of air
therethrough which is a desirable feature
when the commutator is large or subject to
heating.
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In the modification shown in Fig. 2 of the -

drawing, no ventilating passages are
vided under the commutator segments.
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clamping rings 22 are mounted on a shell
23 which is secured to a shaft 24. The
clamping rings 22 are movable axially alon

shell 23 and are thus held concentric Wiﬂ%
the axis of rotation. Clamping pressure is
applied to the rings 22 by means of bolts 25,
acting through a resilient annular member
26, which engages a rounded projection 27
on the clamping rings 22. This type of con-
tact between the clamping rings 22 and the
resilient member 26 will permit a relative
movement between the parts and thus avoids
any possibility of the distortion of the an-
nular member 26 being imparted to the
clamping rings 22. The resilient annular

‘members 26 are movably mounted upon the

shaft 24 and are thus maintained concentric
with the clamping rings 22,

While I have shown and described a com-
mutator having clamping rings and resilient

‘annular members at each end, I wish to have

it understood that if desired only one of
each of the above members need be used and
that one of the clamping rings can be cast
integral with the spider or other support.
What I claim as new and desire to secure
by Letters Patent of the United States, is:—
1. A commutator comprising a plurality
of segments; a commutator shell, relatively

movable clamping rings on said shell for-

securing said segments, resilient annular
members . in contact with said clamping
rings on the center line of reactive force
caused by the expansion of said segments,
and bolts passing through said annular
members for applying a clamping pressure
thereto.

2. In a commutator, the combination of a
commutator shell, commutator segments,
clamping members interlocking with said
segments mounted on said shell and adapted
te move axially along said shell in response
to forces caused by the expansion of said
segments, resilient annular members abut-
ting said clamping members at a point in
line with the center of forces set up by the
expansion of said segments, and means ex-
tending through said shell and resilient an-
nular members for applying a clamping
pressure on said clamping members.

3. In a commutator, the combination of
commutator segments, relatively movable
clamping members interlocking with said
segments for retaining them in position
resilient annular members abutting said
clamping members near their outer circum-
ferences, and bolts passing through said re-
silient annular members at a point between
their inner circumferences and where they
abut the clamping members adapted to
transmit a clamping pressure through said
clamping members and said resilient annular
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members to said segments for securing the

segments in positicn.

4. In a commutator, the combination of a
shell, commutator segments, relatively mov-
able annular clamping members on said shell
interlocking with said segments for retain-
ing them in position on said shell, resilient
annular members abutting said annular
clamping members near their outer circum-
ferences, and bolts passing ‘through said
shell, annular clamping members and resili-
ent annular members for securing the parts
together, said parts being arranged to per-
mit a free circulation of air through' said
shell.

5. In a commutator, the combination of
commutator segments, a shell, a clampin
ring on said shell interlocking with saig
segments and adapted to move axially in
response to forces caused by expansion of
said segments, a resilient annular member
abutting said clamping ring for applying
a clamping pressure thereto, and a shoulder

on said resilient annular member interlock-

ing with said clamping ring to maintain said
resilient annular member concentric with
said commutator, said shoulder being slightly
rounded to prevent distortion of said clamp-
ing ring.

6. In a commutator, the combination of

commutator segments, a shell, a clamping

ring on said shell interlocking with said seg-
ments and adapted to move axially in re-
sponse to forces caused by expansion of
said segments, a resilient annular member
abutting said clamping ring for applying a
clamping pressure thereto, bolts passing
through said resilient annular member for
clamping the parts together, and a project-
ing flange on said resilient annular member
for protecting the ends of said bolts, said
flange being slit in a plurality of places to
decrease its stiffening effect on said resilient
annular member. ‘ '

7. In a commutator, the combination of
commutator segments, a shell, a clampin
ring on said shell interlocking with sai
segments and adapted to move axially in
response to forces caused by expansion of
said segments, a resilient annular member
abutting said clamping ring for applying
a clamping pressure thereto, bolts passing
through said resilient annular member for
clamping the parts together, nuts on the
end of said bolts having a spherical face,
and a concave spherical recess in said resili-
ent annular member cooperating with said
nuts for permitting said bolts and nuts to
always maintain true alignment.

In witness whereof, I have hereunto set
my hand this 4th day of March, 1924,

FRANK A. HAUGHTON.

65

70

75

80

85

90

95

100

105

110

115

120



