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[57] ABSTRACT

A method of producing a resilient mount attached to an
end structure of a rotating machine, such as a dynamo-
electric machine, in which in one form the resilient
mount includes an annulus of resilient material and a
rigid member formed with a plurality of angularly
spaced apart flanged sections disposed about an axis.
Initially the spaced apart flanged sections are disposed
in the bore of the annulus and have free ends normally
inclined toward the axis. These free ends are then
forced outwardly, away from the axis of the rigid mem-
ber, into interfitting engagement with the inner region
of the annulus as the rigid member is being pressed into
firm- frictional engagement with the end structure. In
the assembled structure there is provided restrained
relative- movement between the components; the annu-
lus, the rigid member, and the structure on which the
other two parts are attached, by a method which is rela-
tively simple and inexpensive to practice.

8 Claims, 16 Drawing Figures
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METHOD FOR PRODUCING A RESILIENT
MOUNTING ARRANGEMENT FOR ROTATING
MACHINES

CROSS-REFERENCE TO RELATED APPLICATION

This is a division of my co-pending application Ser.
No. 869,147, filed Oct. 24, 1969 now U.S. Pat. No.
3,685,773.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to the field of producing resil-
ient mounting arrangements for rotary dynamoelectric
machines.

2. Description of the Prior Art

The problem of isolating the vibration of an operat-
ing electric motor from the motor supporting structure
- is a well-known one. Furthermore, one of the well-
known solutions is to provide resilient motor mounts on
either end of the motor and then arrange the motor
supporting structure to engage the resilient mounts
rather than the motor casing itself. Motor mounts of
this type are disclosed, for example, in U. S. Pat. Nos.
2,840,329, 2,904,289 and 3,235,207, all assigned to
the assignee of the present application. Some motors
have hubs or other suitable end structure upon which
the motor mount can be fitted. However, very often
these hubs are not the proper diameter for receiving a
motor mount and, in such cases, an adaptor or end cap
is fixed to the end structure of the motor to provide in
effect an extension of the motor end structure with a
diameter suitable for receiving an annular motor
mount. Particularly when such adaptors are used, the
problem arises as to the manner in which the motor
mount is to be secured to the adaptor. Some prior art
solutions are to form splines around the periphery of
the adaptor, which splines are then received in corre-
sponding slots in the motor mount. Another solution
has been to use an adhesive to secure the motor mount
to the cylindrical surface of the adaptor. However, such
solutions are relatively expensive. For example, a
splined adaptor costs more than one which is not
splined, and in the case of the use of an adhesive, the
adhesive material itself is expensive and, furthermore,
requires an extra step when applying the motor mount
to the adaptor.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an 50

improved method of producing resilient mountmg ar-
rangement for rotary machines.

It is a further object of the invention to provide an
improved method of producing, in an easy and quick
manner, a low cost resilient: mounting arrangement
which has a resilient member which can be swiftly and
readily attached to structures of standard rotary ma-
chines to control the transmission of vibration and
noise producing forces to stationary supports.

In carrying out these objects in one form, I provide
an improved method of producing a resilient mounting
arrangement for rotating machines which has a resilient
annulus and a rigid hoop member component. The lat-
ter member has a plurality of sections, including angu-
larly spaced apart flanged sections formed with free
ends inclined inwardly toward its axis when dlsposed in
normal preassembled positions.
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The annulus and the rigid member may conveniently
be assembled into the desired interfitted relation as the
rigid member is pressed into firm frictional engagement
with the end structure of the rotating machine. For ex-
ample, a force may be applied to the finger sections by
means of a suitable tool to force the hoop member over
the end structurc. As the member slides over the end
structure,. the flanged sections are forced outwardly
away from their preassembled positions to their assem-
bled positions where they tend to exert great inwardly
directed radial forces, i.e., the flanged sections arc bi-
ased or urged inwardly into tight frictional engagement
with the outer surface of the end structure, thereby se-
curely clamping the rigid member and end structure to-
gether. If desired, the finger sections may also have
their free ends slightly inclined inwardly in their preas-
sembled positions so that when they are disposed in the
assembled positions they augment the clamping action
between the rigid member and end structure.

The subject matter which I regard as my invention is
particularly pointed out and distinctly claimed in the
concluding portion of the specification. My invention
itself, however, both as to its organization and method
of operation, together with further objects and advan-
tages thereof, may best be understood by reference to
the following description taken in conjunction with ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view, partially in section and par-
tially cut away, of a dynamoelectric machine including
end structures having adaptors of end structures on
each of which is assembied a resilient mount by one
form of the present invention;

FIG. 2 is an exploded perspective view of one form
of the resilient mount of the invention shown with and
end structure upon which the resilient mount is assem-
bled;

FIG. 3 is an end view of the inner hoop member of
the resilient mount prior to its assembly with the resil-
ient annulus and end structures;

FIG. 4 is a cross-sectional view taken along line 4—4
of FIG. 3 and shows the configuration of one of the in-
clined flanged sections of the hoop member;

FIG. § is a cross-sectional view taken along line §—35
of FIG. 3 and shows the configuration of one of the
rigid finger sections interspacd between the flanged
sections of the hoop member;

FIG. 6 is a cross-sectional view taken along line 6—6
of FIG. 2 and shows the shape of the resilient annulus
and encircling ring of the resilient mount;

FIGS. 7A-7E illustrate one form in more detail of the
method of producing the annulus, hoop, and end struc-
ture together, mcludmg the sequential steps of inserting
the hoop member in the annulus and then assembling
the resulting resilient mount on the adaptor of the end
structure of a motor;

FIG. 8 illustrates an alternative construction of the
resilient mount;

FIG. 9 illustrates an alternative method of producing
the resilient mounting arrangement;

FIG. 10 illustrates another type of adaptor on which
the resilient mount may be assembled;

FIG. 11 is a partial perspective view showing another
form of the inner hoop member; and

FIG. 12 is a cross-sectional view taken along line
12—12 in FIG. 11.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turning now to a more detailed description of FIGS.
1-6 inclusive and in particular to FIG. 1, there is illus-
tratecd one manner in which two resilicnt mounts 10 are
assembled on opposite end structures of a rotary dyna-
moelectric machine, for example, electric motor 12 of
standard construction. The motor contains a casing 14
which encloses a stator (not shown) and a rotor having
hubs 16 and 18 formed on the motor end structures or
shields 20 and 22, respectively. Fixed to the end shield
20 is an adaptor 24 having an opening 26 through
which the rotor shaft 28 extends. Fixed to the end
shield 22 is an adaptor 30 having a solid end 32. The
motor is secured to a suitable mounting base 34 by
means of a pair of upright supports 36 on opposite ends
thereof on which the resilient mounts 10 are suitably
clamped.

The purpose of the adaptors 24 and 30 is to provide
extensions of the end shield hubs which extensions are
of proper diameter for receiving the resilient mounts
10, although in other motor constructions the mounts
could be attached directly to the frame of the machine.

As illustrated, the resilient mounts 10 are identical,
and the only difference between the adaptors 24 and 30
is that adaptor 24 has an opening 26 in the end thereof
whereas the other has a solid end wall 32. Therefore,
I will limit the following description to the mount at-
tached on the adaptor 24.

The exploded view of FIG. 2 and the other views in
FIGS. 3, 4, 5 and 6 illustrate the details of the resilient
mount 10. More speciﬁcally, the resilient mount 10
comprises two separable components: a cushion ring
38 and a rigid hoop member 40 which is interfitted with
the annulus. The function of the cushion ring is to pro-
vide the resilience necessary for reducing the noise and
vibrations in the motor 12 when the motor is mounted
in the supports 34 as illustrated in FIG. 1. The hoop
member 40 is designed to have a press fit on the cylin-
drical surface 42 of the adaptor 24 and prevents both
axial and rotary movement of the resilient mount rela-
tive to the adaptor. The hoop member may be made of
any suitable material, having the desired characteris-
tics, for example, stamped out of 0.025 inch sheet steel
material and bent or otherwise formed into the illus-
trated configuration.

As best shown in FIGS. 2 and 6, the cushion ring 38
consists of an annulus 44 made of resilient material,
such as rubber. Encircling the outer periphery of the
annulus and bonded thereto by a suitable adhesive is a
rigid metal ring 46 having a circumferential indentation
48 which is received in a complementary circumferen-
tial groove 50 formed in the outer periphery of the an-
nulus 44. Formed around the inner periphery of annu-
lus 44 are a plurality of teeth $2 which form the inner
wall of a radially inner region of the annulus, the wall
defining the central bore of the cushion ring 38. The
teeth are separated by a plurality of slots §4. The teeth
52 have an axial dimension less than that for the main
body 45 of the annulus 44, thereby forming recesses 56
and 58 on the opposite end faces of the annulus.

The construction of the hoop member 40 in its pre-
ferred form is best illustrated in FIGS. 2,3,4 and 5.
The hoop member includes a cylindrical portion 60
having a diameter approximately the same as the bore
of the cushion ring 38. Around one edge of the cylindri-
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cal portion 60 and integral therewith is an upright cir-
cumferential flange 62 whose width is such that the
flange fits in the recess 58 below the shoulder 59 on the
annulus 44. Member 40 is relatively rigid as exempli-
fied.

On the opposite edge of cylindrical portion 60 and
integral therewith are a plurality of sections including
a number of peripherally, angularly spaced apart
flanged sections 64 which in their normal preassembled
positions are bent inwardly about equal distances from
the cylindrical surface of the portion 60 toward the
center or axis “A” of the hoop member 40. Between
each pair of flanged sections 64 is interposed a rigid fin-
ger section 66 made integral with the cylindrical por-
tion 60. These finger sections are extensions of the sur-
face of the cylindrical portion 60 and if desired may be
slightly inclined inwardly, although they are not so bent
as illustrated to simplify the manner in which the mem-
ber is forced into place on the adaptor.

On the opposite ends of each flanged section 64 are
a pair of fins or projections 68 and 70 which are inte-
gral with the section and which extend generally radi-
ally away from the center of the bore of the hoop mem-
ber. When member 40 is assembled within the cushion
ring 38, these projections are received in the slots 54,
thereby restraining or tending to prevent relative rota-
tion of the hoop member and the annulus. Formed on
the free end of each flanged section 64 is an upstanding
flange or projection 72 integral with the associated sec-
tion and also extending generally radially away from
the center of the bore of the hoop member 40 but in a
transverse direction to projections 68, 70. Flanges 72
are dimensioned such that they fit in the recess 86 lo-
cated below the shoulder 57 on the resilient annulus 44
when resilient mount 10 is assembled on the adaptor 24
as illustrated in FIG, 1.

The free ends of the rigid finger section 66 form
spaced circumferential surfaces which may be engaged
by a suitable pressing tool to force the motor mount 10
onto the cylindrical surface 42 on the adaptor 24 after
the flanged sections 64 have been inserted into the bore
of cushion ring 38 to form the assembled motor mount.

FIG. 3 is an end view of the hoop member 40 as

viewed from the left in FIG. 2, FIG. 4 is a cross-
sectional view taken through one of the flanged sec-
tions 64 along the line 4—4 in FIG. 3, and FIG. § is a
cross-sectional view of one of the rigid finger sections
66 taken along the line 5—S5 in FIG. 3. .
- Considering now FIGS. 7A-7E, there is illustrated
the preferred steps in one method of producing the re-
silient mounting arrangement by assembling the cush-
ion ring 38 and the hoop member 40 to form the motor
mount 10 and also by assembling the cushion ring onto
the adaptor 24.

In FIGS. 7A-7E, the cushion ring 38 and hoop mem-
ber 40 are to be assembled in-the manner indicated in
the exploded view in FIG. 2. The cushion ring 38 is
placed over the flanged sections 64 with the projections
68 and 70 aligned with corresponding complementary
slots 54 formed in the resilient annulus 44 as indicated
in FIG. 7A. The cushion ring 38 is then moved toward
the flange 62 as indicated by arrow 63 until the flange
is received in the recess 58 located below the shoulder
59 of the body 45 of the resilient annulus 44. As illus-
trated in FIG. 7B, when the cushion ring 38 is assem-
bled on the hoop member 40, the flanged sections 64

_are still in their preassembled positions, that is, nor-
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mally inclined towards the center of the member.
When assembled in this manner, the annulus of the
cushion ring and hoop member are firmly locked to-
gether by the upstanding projections 68 and 70 against
relative rotation with respect to each other.

The bore of the motor mount 10 is then aligned with

the cylindrical surface 42 of the adaptor 24, and a suit-
able pressing tool 74 is brought into engagement with
the free ends of the finger sections 66 as illustrated in
FIG. 7C. Assuming that adaptor 24 is fixed to the
motor end shield as illustrated in FIG. 1 and that the
- motor is stationary, force is then applied to the tool 74
in the direction indicated by the arrow 76 to force the
motor mount 10 over the cylindrical portion 42. As il-
lustrated in FIG. 7D, the relatively rigid flanged sec-
tions 64 are forced upwardly away from axis “A’" and
into the recess 56 of the resilient annulus 44 as the
motor mount 10 is forced over the cylindrical surface
42, As illustrated in FIG, 7E, when the motor mount 10
is assembled on the cylindrical surface 42 of the adap-
tor 24, the flanged sections 64 are forced into align-
ment with the cylindrical surface of the portion 60 of
the hoop member 40. These flanged sections in their
assembled positions are in effect biased toward the cen-
ter of the motor mount and exert-a tremendous force
directed inwardly against the outer surface of adaptor
24, thereby providing an extremely tight friction fit be-
tween the motor mount 10 and adaptor 24. With such
an arrangement, the resilient mount 10 is locked
against both rotational and axial movement relative to
the: adaptor for all operating conditions of the motor.
The resilient mount 10 may be left at the free end of the
adaptor 24 as illustrated in FIG. 7E or else it may be
forced further to the right until the flange 62 abuts the
shoulder 80 of the adaptor.
" The cushion ring 38 is clamped between the circum-
ferential flange 62 and the individual transverse projec-
tions 72, thereby locking the cushion ring against rela-
tive axial movement with respect to the hoop member
40. When the resilient mount is positioned on the adap-
tor so that it abuts the adaptor shoulder 80, then flange
62 is not required, since the cushion ring 38 is then
locked between the shoulder 80 and transverse projec-
tions 72.

FIG. 8 illustrates another form -of a motor mount
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direction indicated by the arrow 92 so that the flanged
sections 64 first slide over the surface 86 and are then
pushed upwardly by the inclined surface 88 so that the
entire resilient mount can be forced over the cylindri-
cal surface 90 onto the cylmdrlcal surface of the adap-
tor 24.

FIG. 10 illustrates a resilient mount, for example, ‘the
resilient mount 10, assembled on an adaptor 92 which
is different from the adaptors 24 or 30 illustrated in
FIG. 1. Adaptor 92 is designed for use with a motor
having an end shield 94 which is different from the end
shields 20 and 22 illustrated in FIG. 1. In this arrange-
ment, the fixed end of the adaptor is designed to be re-
ceived within a recess formed by a wall 96 of the end
shield 94 rather than fitting over a projecting portion

. 98 of the end shield 20 illustrated in FIG. 1.
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which may be employed in the present method, the

mount being identified by numeral 82. In this form of
the invention, the cushion ring 38 is turned 180° before
it is assembled with the hoop member 40. The motor
mount 82 may be assembled on the adaptor 24 in the
' same manner as already descnbed in connection with
FIGS. 7C-7E.

FIG. 9 illustrates another manner in whxch the motor
mount 82 of FIG. 8 can be assembled on the adaptor
24. In this case, the entire motor mount 82 is turned
180° so that the flanged sections 64 are pointing to-
wards the adaptor 24 upon which the motor mount is
to be assembled. Since the flanged sections 64 will not
slide over the outer surface of the adaptor 24 in this po-
sition, a mandrel 84 may be used in the assembling pro-
cess. The mandrel has a cylindrical surface 86 which is
of smaller diameter than the smallest diameter formed
by the free ends of the flanged sections 64. The man-
drel-also has an inclined cylindrical surface 88 which
terminates.in another cylindrical surface 90 having sub-
stantially the same diameter as the diameter of the
adaptor 24. The motor mount 82 is then moved in the
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FIGS. 11 and 12 reveal another form of the rigid
member, denoted by numeral 100. This member differs
principally from the previously described rigid hoop
members in that it has angularly spaced apart flanged
sections 101 constructed with upstanding projections
102, 103 and transverse projection 104 in the forms of
tangs which terminate in sharp points 105. Projections
106 in the form of similar tangs may be cut and bent at
angularly spaced apart locations on circumferential
flange 107. If desired, finger sections 108, inclined
slightly inward as shown, may be interposed between
the flanged sections for the purposes mentioned in con-
nection with finger sections 66 of the first embodiment.
With this construction the projections may become in-
terfitted with the inner region of an annulus which does
not need preformed recesses and slots as illustrated in
annulus 44 of the first embodiment. With the projec-
tions formed in the manner just described, projections
102, 103 and 106 primarily tend to restrain relative ro-
tation or angular movement between the annulus and
the rigid member, while projections 104 and circumfer-
ential flange' 107 primarily tend.to prevent relative
axial movement between the two components. The re-
silient mount may be attached to the end structure of
a rotary machine as already outlined.

Therefore, the present invention provides an im-
proved method of producing a resilient mounting ar-
rangement for rotating machines which is simple and
inexpensive to manufacture, is low in cost and is easily
and ‘quickly practiced, and wherein resilient mounts
can be swiftly and readily ‘attached to' structures of
standard rotary machines to control the transmission of
vibration and noise producmg forces to stationary sup-
ports.

It should thus be apparent to those skilled in the art
that while I have shown and described what at present
is considered to be preferred embodiments of my in-
vention in  accordance with  the Patent Statutes,
changes may be made in the embodiments disclosed
without actually departing from the true spirit and
scope of this invention, and I therefore intend to cover
in the following claims all such equivalent variations as
fall within the invention.

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

1. A method of producing a resilient mount for aro-
tatable machine from an annulus of resilient material
formed with an inner region having a bore and a rigid
member formed with a plurality of sections about an
axis with a number thereof being angularly spaced
apart flanged sections having free ends normally in-
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clined inwardly toward the axis and upstanding projec-
tions, the method of producing the resilient mount
comprising the steps of: arranging the angularly spaced
apart flanged sections in the bore of the annulus; and
forcing the flanged sections arranged in the annular
bore outwardly away from the axis of the rigid member
so that the upstanding projections become interfitted
with the inner region of the annulus to provide re-
strained relative movement between the annulus and
rigid member.

2. The method of claim 1 including the further step
of attaching the resilient mount to a portion of a rotat-
able machine by pressing against finger sections, inter-
posed between the flanged sections, to force the resil-
ient mount into firm frictional engagement with the
portion of the rotatable machine.

3. A method of producing a resilient mount attached
to an'end structure of a rotatable machine, with the re-
silient mount including an annulus of resilient material
formed with an inner region having a bore and a rigid
member formed with a plurality of sections about an
axis, a number of the sections being angularly spaced
apart flanged sections, the method including the steps
of: disposing the angularly spaced apart flanged sec-
tions in the bore of the annulus with the flanged sec-
tions having free ends normally inclined inwardly to-
ward the axis; and forcing the flanged sections disposed
within the bore outwardly away from the axis of the
rigid member into interfitted engagement with the
inner region of the annulus while pressing the rigid
member into firm frictional engagement with the end
structure of the rotatable machine, whereby restrained
relative movement between the annulus and rigid mem-
ber and a firm mounting of the rigid member on the end
structure are attained.

4. A method of producing a resilient mount attached
to an end structure of a rotatable machine with the re-
silient mounting including an annulus of resilient mate-
rial formed with an inner region having a bore defined
at least in part by surfaces of a plurality of teeth sepa-
rated from one another by slots, and with the resilient
mounting including a rigid member formed with a plu-
rality of sections about an axis, a number of the sec-
tions being angularly spaced apart flanged sections with
- at least some of the flanged sections including at least
one generally radially directed projection adapted to
interfit with one of the slots; the method including the
steps of: disposing the angularly spaced apart flanged
sections in the bore of the annulus with the flanged sec-
tions having free ends normally inclined inwardly to-
ward the axis; and forcing the flanged sections out-
wardly away from the axis of the rigid member into in-
terfitted engagement with the inner region of the annu-
lus which forcing includes moving the at least one gen-
erally radially directed projection radially relative to at
least one of the teeth adjacent thereto as the rigid mem-
ber is being pressed into firm frictional engagement
with the end structure of the rotatable machine,
whereby restrained relative movement between the an-
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5. A method of producing a resilient mount for a ro-
tatable machine from a body of resilient material
formed with an inner region having a set of annularly
disposed teeth defining a bore, and a rigid member
formed with a plurality of angularly spaced apart
flanged sections inclined inwardly toward a generally
centrally disposed axis of the rigid member with at least
some of the flanged sections including a generally up-
standing projection, the method of producing the resil-
ient mount comprising the steps of: arranging at lcast
a part of the rigid member in the bore of the body of
resilient material; and forcing the generally upstanding
projections outwardly away from the axis of the rigid
member so that the upstanding projections become in-
terfitted with the annularly disposed teeth of the inner
region of the body of resilient material to provide re-
strained relative movement between the body of resil-
ient material and the rigid member.

6. A method of producing a resilient mount on a ro-
tatable machine from a body of resilient material
formed with an inner region having a set of annularly
disposed teeth defining a bore, and a rigid member
formed with a plurality of angularly spaced apart
flanged sections inclined inwardly toward a generally
centrally disposed axis of the rigid member with at least
some of the flanged sections including generally up-
standing projections, said rigid member further includ-
ing finger sections interposed between at least some of
the generally upstanding projections; the method of
producing the resilient mount comprising the steps of:
arranging at least a part of the rigid member in the bore
of the body of resilient material; forcing the generally
upstanding projections outwardly away from the axis of
the rigid member so that the upstanding projections be-
come interfitted with the annularly disposed teeth of
the inner region of the body of resilient material to-pro-
vide restrained relative movement between the body of
resilient material and the rigid member; and attaching
the resilient mount to a portion of the rotatable ma-
chine by pressing against the finger sections and forcing
the resilient mount into firm frictional engagement with
the portion of the rotatable machine. :

7. The method of claim § wherein the rotatable ma-
chine is provided with at least one. portion having a
mounting surface and the method further comprises
relatively positioning the body of resilient material and
rigid member, and pressing the rigid member along the
mounting surface of the rotatable machine.

8. The method of claim 7 wherein the rigid member
includes other angularly spaced apart generally up-
standing projections with each of the other generally
upstanding projections being associated with and angu-
larly disposed relative to a different one of the first
mentioned generally  upstanding projections and
wherein the method further comprises forcing the
other angularly spaced apart generally upstanding pro-
jections outwardly away from the axis of the rigid mem-
ber while pressing the rigid member along the mount-

nulus and rigid member and a firm mounting of the 6o ing surface of the rotatable machine.

rigid member on the end structure are attained.
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