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| A mounting device for anchoring a machine element (11) having a tapered bore (13) coaxially upon a rotary shaft (12). The device
fits between the tapered bore (13) and the cylindrical surface (14) of the shaft (12) and is effective to position the element at any desired
position longitudinally and at any angular position circumferentially of the shaft (12). The device has inner (21) and outer (22) segmented
sleeves, the mating surfaces of which are similarly tapered so that relative axial displacement of the sleeves (21, 22) effects expansion and
contraction of the interior bore and external surface of the combined elements. Rotation of an internally threaded nut (23) at one end of
the device effects the relative axial displacement of the inner (21) and outer (22) sleeves to afford expansion and contraction of the outer
sleeve (22) without straining the material of the sleeve or the nut (23).
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MOUNTING DEVICE

A. Ronald Hetrich

Field of the Invention

The present invention relates to a mounting
device for mounting a machine element upon a shaft in
such a manner that the rotation of the shaft transmits
its entire torque to the machine element without
slippage due to the mounting. In particular, the
device of the present invention provides an improved
mounting device for mounting machine elements having
tapered bores, thereby permitting infinitely-variable
adjustment of the machine element on the shaft, both
axially of the shaft and circumferentially thereof,
and maintaining the machine element at a fixed, axial

position after mounting on the shaft.

Background of the Invention
The use of devices for mounting machine elements,

such as pulleys and gears, upon a shaft is well-known.

One difficulty is that the known devices for
mounting a machine element having a tapered bore upon
a cylindrical shaft are cumbersome to use. For
example, some devices require assembly of multiple
pieces and adjustment of several screws, and other
devices require modification of the shaft on which the
machine element is mounted.

Another difficulty frequently encountered relates
to the need for precise positioning of the machine
elements at a fixed, axial position on the shaft when
the machine element is mounted upon the shaft. This
difficulty occurs when the mounting device 1is
tightened and from a tendency of the machine element
to slide axially along the tapered mounting surface

due to the'tapered bore of the machine element.
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Summary of the Invention
In accordance with the present invention, a

mounting device is provided that is easy to use. The
device enables the mounting of a machine element by
simply tightening a single nut to effect frictional
engagement and also to ensure disengagement by
loosening the same nut. The nut operates to
positively release the frictional engagement produced
by tightening the nut. Furthermore, the design of the
present unit is of simple construction and is
relatively inexpensive to manufacture.

The present invention also solves the difficulty
©of maintaining the machine element at a fixed
position. Once mounted, the device retains the
machine element at a fixed, axial position relative to
the shaft.

A device for coaxially mounting a machine element
having a tapered bore upon a cylindrical shaft
includes an inner sleeve for encircling the
cylindrical shaft. The inner sleeve has a tapered
external surface and an interior bore corresponding in
diameter to the cylindrical shaft. The inner sleeve
includes an axial slot extending longitudinally along
the lnner sleeve to permit contraction of the interior
bore of the inner sleeve. The inner sleeve also has
external threads at one end of the sleeve.

An outer sleeve for encircling the inner sleeve
includes a tapered internal surface corresponding in
angle of taper to the tapered external surface of the
inner sleeve. A tapered external surface of the outer

sleeve corresponds to the tapered bore of the machine
element. An abutment limits the movement of the

machine element to a fixed limit position during
mounting of the machine element upon the shaft. An
axial slot extends longitudinally along the outer

sleeve to permit expansion of the tapered external
surface of the outer sleeve.
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A nut having interior threads engages the
external threads of the inner sleeve and has =
circumferential forward drive surface such that upon
rotation, the nut effects axial displacement of the
inner sleeve in one direction relative to the nut.
The forward drive surface of the nut engages the outer
sleeve and effects axial displacement of the outer
sleeve in an opposite direction relative to the inner
sleeve. The relative displacement of the inner and
outer sleeves causes the interior bore of the inner
sleeve to contract against the cylindrical shaft and
the tapered external surface of the outer sleeve to
expand against the tapered bore of the machine
element, thereby effecting coaxial mounting of the
machine element on the cylindrical shaft.

Brief Description of the Drawings

The foregoing summary, as well as the following
detailed description of the preferred embodiments of
the present invention, will be better understood when

read in conjunction with the appended drawings, in
which: |

FIG. 1 1s a fragmentary exploded perspective view
of a mounting device, in accordance with the present

invention, in position for coupling a machine element
to a shaft;

FIG. 2 1is an end view of the assembled mounting

- device as seen from the right-hand end of FIG. 1;

FIG. 3 1is a transverse sectional view taken on
the irregular section line 3-3 of FIG. 2;

FIG. 4 1s a transverse sectional view of a second
embodiment of a mounting device in accordance with the

present invention with the shaft removed:; and

FIG. 5 1s a transverse sectional view of a third

- embodiment of a mounting device in accordance with the

present 1nvention with the shaft removed.

mm’mﬂmm«dmnlus-»-: ------------ .
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Detailed Description of the Preferred Embodiments
With reference to the embodiment of the mounting

device shown 1n FIGS. 1-3, the mounting device is
designed to mount the hub of a machine element 11 upon
= a cylindrical shaft 12. In the present instance, the
machine element 11 has a smooth tapered bore 13 (see
FIGS. 1 and 3) whose axis coincides with the axis of

the cylindrical surface 14 of the shaft 12. The

mounting device 1s designed to be positioned between
10 the bore 13 and the surface 14 and to be expanded

therein to securely anchor the element 11 on the shaft

12 at any desired position axially of the shaft and in
the 1llustrated embodiment at any angular position
circumferentially of the shaft.

15 The mounting device incorporates an inner
segmented sleeve 21, an outer segmented sleeve 22, and
a locking nut 23. The inner sleeve 21 is tubular in
form having an internal cylindrical bore 25 whose
diameter corresponds to the diameter of the surface

20 14, the bore 25 being of sufficiently greater diameter

than the surface 14 to permit free sliding movement of
the sleeve 21 on the shaft 12 both axially and

circumferentially. The sleeve 21 is formed into a
plurality of segments 26 by means of slots 27 which

25 extend axially longitudinally of the sleeve from the
left-hand end 30 1n FIGS. 1 and 3. All but the slot
27a terminate along a line spaced inwardly from the
other end 29. The termination of the slots 27, in
conjunction with the through-slot 27a, provides a

30 split ring portion, in the embodiment of Figs. 1-3, at
the right-hand end 29 of the sleeve 21. The axial
length of the split ring at 29 is sufficient to
maintain the integrity of the sleeve 21 when the
segments 26 are deflected radially inward or outward

35 at the opposite end 30 of the sleeve. The split ring
portion avoids complex stress which might otherwise

cause fatigue of the inner sleeve 21 in repeated uses.
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As shown, the end 29 of the sleeve 21 is externally
threaded as indicated at 31, the threads in this
embodiment of the device extending from the right-hand
end 29 along the length of the split segments 26
formed by the slots 27 and terminate short of the free
ends of the segments at the left-hand end 30. The

free ends of the segments 26 have tapered external

surfaces to cooperate with the outer sleeve 22 as
described below.

The inner sleeve 21 is adapted to fit within the
outer sleeve 22 and the outer sleeve 22 COmprises
three separate segments 36 formed by axial slots 37
which extend longitudinally through the entire length
of the outer sleeve 22. 1In the present instance, the
slots 37 are three in number to provide segments 36,
each of which embraces approximately one-third of the
circumference of the inner sleeve 21. Axial slots 37
permit radial movement of the separate segments 36,
which allows precise centering of the machine element
11 relative to the shaft 12. The outer surface 35 of
the three segments combine to provide a tapered
surface corresponding to the taper of the bore 13 and
the segments have an internal surface 34 which has a
tapered configuration, the taper of which corresponds
to the taper of the external surface of the segments
26. In the i1llustrated embodiment the surfaces are
frustoconical and have the same angle of taper. The
width of the slots 37 is sufficient to permit
contraction of the segments 36 to fit within the bore

13 prior to tightening engagement of the inner sleeve
21 with the outer sleeve 22. When the outer sleeve 22

is displaced on the inner sleeve 21 against the
respective tapers, the tapered surfaces of the inner
and outer sleeves cooperate to expand the external
tapered surface of the outer sleeve 22 and contract

the internal cylindrical surface of the inner sleeve

21, the contraction and expansion of the surfaces

FdH b Lrve carygpda g gaspraa et i |y, L&
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being substantially parallel to the common central
axis of the assembly. The split ring portion 29
permits the inward contraction of the segments 26
under the stress applied by the tapered internal
surface 34 of the segments 36.

An abutment means 1s 1ncluded to maintain the
machine element at a fixed position relative to the
outer element both during and after mounting of the
machine element on the shaft. As shown in FIG. 1, a
flange 50 is provided on the outer sleeve 22 proximate
to the slot 41 cooperates with the tapered surface 35

to provide a seat or saddle for precisely locating the

machine element relative to the outer sleeve 23.
Consequently, after the machine element 1is mounted to
the shaft, the outer sleeve and the machine element,
which abuts the flange of the outer sleeve, are
located in a fixed position relative to the shaft.
The outer surface 35 of the outer sleeve 22 is tapered
so that the diameter of the outer surface 35 1is
smaller at the flange 50. The angle of the taper of
the outer surface 35 is selected to conform to the
angle of taper of the bore 13. When the machine
element 11 is mounted on the shaft 12, the tendency 1is
for the machine element to move in the direction of
the smaller taper diameter, toward the flange 50,
which operates as an abutment to prevent further axial
movement of the machine element. Although the
location of the abutment flange 50 is shown proximate
the slot 41, other locations for the flange 50, along
the outer surface 35 of the outer sleeve 22, are
possible. Furthermore, other variations of an
abutment, for example, in the form of a separate
component, may be provided.

Tn certain situations, it is desirable to mount
machine element 11 with the nut on the left side of
machine element 11, without reversing machine element

11. Figure 4 illustrates an embodiment in which the
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confilguration of the mounting device has been

modified.

In the embodiment of Fig. 4, there is a segmented
inner sleeve 121, an outer segmented sleeve 122
operable to be displaced relative to the inner sleeve
by a locking nut 123 at one end 129, in the present
embodiment the lefthand end. The external surface 135
of the outer sleeve 122 is tapered toward the opposite
end 130 of the inner sleeve 121. The large end of
tapered external surface 135 is adjacent the threaded
end 129 of inner sleeve 121. A circumferential
external flange 150 is located at the small end of
outer tapered surface 135. The flange 150 cooperates
with tapered surface 135 to provide a seat or saddle
for precisely locating machine element 11 relative to
outer sleeve 122. At the large end of the outer
tapered surface 135 a circumferential groove 141 on
the outer sleeve 122 cooperates with the flange 145 on
the nut 123 in the same way that the flange 45
cooperates with the groove 41 of the nut 23, as

described hereinafter.

The inner surface 134 of the outer sleeve 122 in
the modified configuration is similar to the surface
34 of the first embodiment, in that the taper of inner
surface 134 corresponds to the tapered outer surface
of inner sleeve 121. Additionally, when outer sleeve
122 1s displaced on inner sleeve 121 against the
respective tapers, the tapered surfaces cooperate to
expand the external tapered surface 135 and contract
the internal cylindrical surface 125 of inner sleeve
121. This contraction and expansion of the surfaces
occurs substantially parallel to the common central
axis of the assembly. In this embodiment of the
invention, the inner sleeve 221 has terminated slots
227 and a through-slot (not shown) which provide a
split ring portion at the threaded end 129 of the
inner sleeve, which i1s at the lefthand side of Fig. 4.
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The second embodiment can be used in situations
in which it 1is desirable to reverse the direction of
the mounting device without reversing the direction of
the machine element. As Figure 3 i1llustrates, the

5 tapered outer surface 35 of outer sleeve 22 matches
the tapered internal bore 13 of machine element 11.
If there is insufficient room on shaft 12 on the right
side of machine element 11 for nut 23 of the first
embodiment, the mounting device may be reversed so

10 that the nut is on the lefthand side of the machine
element. To properly align the tapered bore 13 and
the outer tapered surface 35, the machine element also
needs to be reversed about a vertical axis. In the
embodiment illustrated in Fig. 4, in such a situation

15 the modified configuration can be used so that the
machine element need not be reversed.

The outer sleeve is displaced relative to the
inner sleeve by means of the nut. To this end, as
illustrated in Figures 1 and 3, the nut 23 has

20 internal threads 38 which threadedly engage the
threads 31 of the inner sleeve 21. Rotating the nut
23 on the inner sleeve 21 axially displaces the nut
relative to the inner sleeve.

In accordance with the invention, the nut is

25 interlocked with the outer sleeve so as to permit the
segments of the outer sleeve to slide up and down the
inclined outer surface of the segments. Sliding up
the surface locks the mounting device both against the
shaft and against the tapered bore of the element.

30 Sliding down the surface unlocks the mounting device.
To this end, in the first embodiment, the outer sleeve
22 is provided with a circumferential groove 41 at the
righthand end of its outer surface, the forward and
rearward sidewalls 42 and 43, respectively, of the

35 groove 41 being substantially perpendicular to the
common axis of the assembly. Cooperating with the
groove'41, a flange 45 having a width slightly less
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than the width of the groove 41 is provided on the
internal surface of the nut 23, the forward and
rearward surfaces of the flange 45 confront the
forward and rearward surfaces 42 and 43 so as to
operate as oppositely-directed drive surfaces
effecting forceful axial movement of the outer sleeve
22 as the nut is threadedly displaced on the inner

sleeve 21. The interlock provided by the groove 41

to be displaced without strain or distortion of the
material composing the segments 36.

In operation, it should be noted that the
mounting device is forcefully engaged between the
tapered bore 13 of the element 11 on one hand and the
surface 14 of the shaft 12 on the other hand by
tightening the nut 23 to displace the inner and outer
sleeves relative to one another upwardly against the

taper of the confronting surfaces of the segments 26

and 36. This displacement tends to contract the

interior bore of the inner sleeve 21 and to expand the
exterior surface of the outer sleeve 22. Likewise,

the unit may be forcefully disengaged from between the
element 11 and the shaft 12 by reverse rotation of the
nut 23 so as to forcefully displace the outer sgleeve

22 downwardly on the inner sleeve 21 in the direction

of the taper of the confronting surfaces thereof.

This displacement permits contraction of the exterior
surface of the outer sleeve 22 and also permits
expansion of the interior bore of the inner sleeve 21.
The forceful displacement of the outer sleeve relative
to the inner sleeve is accomplished by the drive
surfaces consisting of the sides of the flange 45 and
the sides of the groove 41. As shown in FIG. 3,
during the loosening operation, the drive surfaces 43
forcefully engage one another to displace the sleeve
22 on the sleeve 21.
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The angle of taper of the external surfaces of
the segments 26 and the external surfaces of the
segments 36 1s selected relative to the length of the
threaded portion 31 of the inner sleeve 21. A more
shallow angle permits greater displacement of the
outer sleeve 22 relative to the inner sleeve 21
without expansion of the mounting device.
Alternatively, a sharper angle limits the relative
displacement of the sleeves before expansion of the
device. The selected taper angle of the external
surfaces becomes important when mounting the machine
element to the shaft. 1In particular, it is desirable
to permit the machine element to pass over the free
ends of the segments 26 and onto the outer sleeve 22
while the device 1s assembled. The appropriate taper
angle affords contraction of the outer sleeve
sufficient to enable the larger end of the outer
sleeve 22 to pass through the small end of the tapered
bore of the machine element. For example, 1n a device
for mounting a machine element having tapered bore of
3/4 inch/ft of length on a nominal 3/4 inch shaft, it
has been found that the 1nner sleeve preferably has a
thread length of 3/4 inch and a tapered external
surface with a taper angle of approximately 6 degrees.
These dimensions permit the larger end of the
segmented outer sleeve to contract from 1-3/8 inch
O0.D. to 1-1/4 inch O0.D. as a nut is threaded from one
end of the threads to the other.

In the second embodiment illustrated in Figure 4,
the lefthand end of the sleeve 122 is engaged by the
nut 123, the selected taper angle of the external
surfaces may be modified to permit the machine element
11 to pass over the flange 150 of the inner sleeve 121
and onto outer sleeve 122 while the device 1s
assembled. The selected taper angle must afford
sufficient contraction of outer sleeve 122 to enable

flange 150 to pass through the small end of the
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tapered kore 13 of the machine element.If this is not
possible, the abutment flange 150 may be replaced with
a separable abutment component, such as an E-clip or
the like.

As shown 1in Figures 1 and 3, if it is necessary
to disassemble the unit, after unthreading the nut 23
from the threaded portion 31 of the inner sleeve 21,
the outer sleeve 22 may be disengaged from
interlocking relationship with the nut 23 by
displacement of the individual segments 36 inwardly to
disengage the groove 41 from the flange 45. However,
when the nut 23 is engaged with the threads 31 of the
inner sleeve 21, the inner sleeve will prevent the
inward displacement of the segments 36. The flange 45
engages 1n the groove 41, surrounds the segments 36 to
capture them, and the mounting is thereby retained in
properly assembled relationship and may be handled as
a unit, as 1t is slipped onto the shaft 12 and

positioned properly to receive the machine element 11.
This particular arrangement enables the mounting
device to be retained in assembled condition so that

it 1s not necessary to match up different elements in
preparing the assembly for use.

As an alternative, the groove 41 may face
inwardly and the flange 45 may face outwardly, in
which case a separate retaining element, such as a
circular spring wire circlet may be provided to
surround the segments and capture them to retain them
in assembled relation as a unit. As Figure 5
illustrates, this alternative can also be utilized in
the second embodiment.

In the embodiment of Fig. 5, there is a segmented
inner sleeve 221 and an outer segmented sleeve 222
operable to be displaced relative to the inner sleeve
by a locking nut 223 at one end 229, in the present
embodiment the lefthand end. The inner sleeve 221 has

‘a through-slot 227a which cooperates with terminated
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slots 227 to provide a split ring portion at the
threaded end of the sleeve, which function similarly
to the slots 27 and 27a of the first embodiment. An

outwardly facing groove 245 may be positioned on the

outer surface of the nut 223 and an inwardly directed
flange 241 may be provided on the inner surface of
segments 236 of the outer sleeve 222 so that the
segments 236 circumscribe nut 223 rather than the nut
circumscribing the segments. A retaining element 75
can be used so that this reversal will not have a
substantial adverse affect on the ability of the
mounting device to maintain its integrity, even when
i1t 1s displaced from shaft 12 and the machine element
11.

By reversing the groove on the nut and outer
sleeve, worn or damaged outer sleeve segments 236 can
be replaced without removing the entire mounting
device from the shaft. The operator need only loosen
nut 223 so that the machine element disengages from
the mounting device. The retaining element 75 can
then be removed so that outer sleeve segments 236 can
be replaced. During this repair, inner sleeve 221,
nut 223, and machine element 11 need not be removed
from shaft 12.

The present invention 1s particularly effective
to avoid damage to the shaft and the machine elements

in case of catastrophic overload of the machine. A

major advantage of the construction of the invention

is that it slips and protects other elements of the
machine without damage to the shaft or the machine
element. In the event slippage due to excess loading,
the unit itself 1s not damaged and may be used without
replacement or readjustment. The construction also

enables the unites to be fabricated from materials

other than metal where the operating conditions are

such as to limit the selection of the material used in
fabricating the parts.
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The use of a single nut circumscribing the shaft

as the sole drive element for both tightening and

releasing the mounting unit provides an efficient

utilization of tightening torques, as it has been
found that a tightening torque of only about 1000
inch-pounds on the nut 1s sufficient to provide a
connection between a one-inch shaft and a machine
element which will transmit a torque of approximately
3,000 inch-pounds at any practical speed. To
disassemble the device, 1t has been found that only
about 500 inch-pounds are necessary to disengage the
mounting unit. This highly efficient torque ratio
enhances the practical ability to install and remove
the device.

It will be recognized by those skilled in the art
that changes or modifications can be made to the
above-described embodiments without department from
the broad inventive concept of the invention. It
should therefore be understood that this invention is
not limited to the particular embodiments described
herein but is intended to include all changes and
modifications that are within the scope and spirit of
the invention as set forth in the following claims.

PCT/US95/00123
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CLAIMS

1. A device for coaxially mounting a machine
element having a tapered bore upon a cylindrical shaft
comprising:

(a) an inner sleeve for encircling the
cylindrical shaft, the i1nner sleeve having:a tapered external
surface and an interior bore corresponding in diameter to the
cylindrical shaft, the inner sleeve having an axial slot
extending longitudinally along the inner sleeve to pefmit
contraction of the interior bore, the inner sleeve also having

external threads at one end of the inner sleeve;

(b) an outer sleeve for encircling the inner
sleeve having a tapered internal surface corresponding in
angle of taper to the tapered external surface of the inner
sleeve and a tapered external surface corresponding to the
tapered bore of the machine element, abutment means for '
engaging the machine element and positioning the same at a
fixed axial position relative to the outer sleeve, wherein the
abutment means is located at one end of the outer sleeve and
cooperates with the tapered external surface of the outer
sleeve to provide a seat or saddle for the machine element,
the outer sleeve having an axial slot extending longitudinally
along the outer sleeve to permit expansion of the tapered

external surface of the outer sleeve; and

(c) a nut having interior threads and a
circumferential forward drive surface such that upon rotation
of the nut the interior threads of the nut engage with the
external threads of the inner sleeve effecting axial
displacement of the inner sleeve in one direction relative to
the nut and the forward drive surface of the nut engages with
the outer sleeve effecting axial displacement of the outer
sleeve in an opposite direction, the displacements causing the
interior bore of the inner sleeve to contract agalnst the
cylindrical shaft and the tapered cylindrical surface of the

outer sleeve to expand against the tapered bore of the machine

element.
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2. A device for coaxially mounting a machine
element having a tapered bore upon a cylindrical shaft
comprising:

(a) an inner sleeve for encircling the
cylindrical shaft, the inner sleeve having a tapered external
surface and an interior bore corresponding in diameter to the
cylindrical shaft, the inner sleeve having an axial slot
extending longitudinally along the inner sleeve tO permit
contraction of the interior bore, the inner sleeve also having
external threads at one end of the inner sleeve;

(b) an outer sleeve for encircling the 1inner
sleeve having a tapered internal surface corresponding 1n
angle of taper to the tapered external surface of the inner
sleeve and a tapered external surface corresponding to the
tapered bore of the machiné element, abutment means for
engaging the machine element and positioning the same at a
fixed axial position relative to the outer sleeve, wherein the'®
abutment means comprise a circumferential external flange
located at the small end of the tapered external surface of
the outer sleeve, the outer sleeve having an axial slot
extending longitudinally along the outer sleeve to permilt
expansion of the tapered external surface of the outer sleeve;
and

(c) a nut having interior threads and a
circumferential forward drive surface such that upon rotation
of the nut the interior threads of the nut engage with the
external threads of the inner sleeve effecting axial
displacement of the inner sleeve in one direction relative to
rhe nut and the forward drive surface of the nut engages with
rhe outer sleeve effecting axial displacement of the outer
sleeve in an opposite direction, the displacements causing the
interior bore of the inner sleeve to contract against the
cylindrical shaft and the tapered cylindrical surface of the
outer sleeve to expand against the tapered bore of the machine

element.
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3. The device according to claims 1 or 2 wherein

the axial slot of the inner sleeve extends from one end of the

inner sleeve longitudinally along the inner sleeve to permit

contraction of the interior bore.

4 . The device according to claims 1 or 2 wherein
the axial slot of the inner sleeve extends from one end to the
other end of the inner sleeve longitudinally along the full

length of the inner sleeve to permit contraction of the

interior bore.

5. The device according to claim 4 wherein the
inner sleeve comprises a plurality of segments, providing a
plurality of terminated axial slots extending longitudinally

from one end of the inner sleeve and terminating short of the
other end.

6 . The device according to claims 1 or 2 wherein
the angle of the taper of the external surface of the inner
sleeve is equal to the angle of taper of the internal surface
of the outer sleeve and is selected relative to the length of
the threaded portion of the inner sleeve to afford contraction
of the outer sleeve sufficient to enable the larger end of the

outer sleeve to pass through the small end of the tapered bore

of the machine element.

7. The device according to claims 1 or 2 whereiln
the small end of the tapered external surface of the outer
sleeve is adjacent said one end of the inner sleeve and the

large end of the outer sleeve is adjacent said other end of

the i1nner sleeve.

8. The device according to claim 2 wherein the
angle of the taper of the external surface of the inner sleeve
is equal to the angle of taper of the internal surface of the
outer sleeve and is selected relative to the length of the

threaded portion of the inner sleeve to afford contraction ot
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the outer sleeve segments sufficient to enable the flanged end

of the outer sleeve to pass through the small end of the

tapered bore of the machine element.

,w;"\. -

9. A device for coaxially mounting a machine
element having a tapered bore upon a shaft comprising:

(a) an 1inner sleeve for enéircling the shaft,
the inner sleeve having a tapered external surface and an
interior bore corresponding in dimensions to the shaft, the
inner sleeve having a plurality of segments for providing a
plurality of terminated axial slots extending longitudinally'
from one end and terminating short of the other end of the
inner sleeve and an axial slot extending longitudinally from
one end to the other end of the inner sleeve to permit
contraction of the interior bore, the inner sleeve also having
external threads at one end of the inner sleeve;

(b) an outer sleeve for encircling the inner °
sleeve comprising a plurality of segments, the outer sleeve
having a tapered internal surface corresponding in angle of
taper to the tapered external surface of the inner sleeve and
a tapered external surface corresponding to the tapered bore
of the machine element, abutment means comprising a
circumferential external flange located at the small end of
the tapered external surface of the outer sleeve for engaging
the machine element and positioning the same at a fixed axial
position relative to the outer sleeve, the outer sleeve having
a circumferential interlock means providing a forward radial
surface; and

(c) a nut having interior threads and a
circumferential interlock means having a forward drive surface
such that upon rotation of the nut the interior threads of the
nut engage with the external threads of the inner sleeve
effecting axial displacement of the inner sleeve in one
direction relative to the nut and the forward drive surface of
the nut engages with the forward radial surface of the outer
sleeve effecting axial displacement of the outer sleeve in an

opposite direction, the displacements causing the interior

ANENOED SHEET
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bore of the inner sleeve to contract against the shaft and the
tapered external surface of the outer sleeve to expand against

the tapered bore of the machine element.

10. The device according to claim 9 wherein said
circumferential interlock of the outer sleeve 1s at the large

end of its tapered surtace.

11. The device according to claim 9 wherein the
outer sleeve comprises three segments, each of which embraces
approximately one-third of the circumference of the 1lnner

sleeve, the device including a component surrounding the

segments.

12 The device according to claim 9 wherein the
circumferential external flange is proximate the
circumferential interlock means cooperating with the tapered
external surface of the outer sleeve toO provide a seat Or

saddle for maintaining the machine element at a fixed position

relative to the outer sleeve.

13. The device according to claim 9 wherein the
circumferential interlocking means of the outer sleeve
comprises a rearward radial surface and the circumferential
locking means of the nut comprises a rearward drive surface soO
that upon opposite rotation of the nut the rearward drive
surface of the nut engages with the rearward radial surface of
the outer sleeve causing the interlor bore of the inner sleeve
to expand away from the cylindrical shaft and the tapered

external surface of the outer sleeve to contract away from the

tapered bore of the machine element.

14. The device according to claim S wherein the
interlock means of the outer sleeve comprises a
circumferential groove in the exterior surface of the outer
sleeve and the interlock means of the nut comprises a

circumferential flange in the interior surface of the nut for
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engagement with the circumferential groove of the outer

sleeve.

15. The device according to claim 9 wherein the
angle of the taper of the external surface of the inner sleeve
is equal to the angle of taper of the internal surface of the
outer sleeve and is selected relative to the length of the
threaded portion of the inner sleeve to afford contraction of
the outer sleeve segments sufficient to enable the larger end

of the outer sleeve to pass through the small end of the
tapered bore of the machine element. '

16. The device according to claim 9 wherein the
angle of the taper of the external surtface of the inner sleeve
is equal to the angle of taper of the internal surface of the
outer sleeve and is selected relative to the length of the
threaded portion of the inner sleeve to afford contraction of °
the outer sleeve segments sufficient to enable the flanged end
of the outer sleeve to pass through the small end of the

tapered bore of the machine element.

17. A device for coaxially mounting a machilne
element having a tapered bore upon a cylindrical shaft
comprising:

(a) an inner sleeve for encircling the
cylindrical shaft, the inner sleeve having a tapered external
surface and an interior bore corresponding in diameter to the
cylindrical shaft, the inner sleeve having a plurality of
segments for providing a plurality of terminated axial slots
extending longitudinally from one end and terminating short of
the other end of the inner sleeve and an axial slot extendlng
longitudinally from one end to the other end of the inner
sleeve to permit contraction of the interior bore, the inner
sleeve also having external threads at one end of the inner
sleeve;

(b) an outer sleeve for encircling the inner

sleeve comprising three segments, each of which embraces

":"‘t {r'\-:,:_‘;._
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approximately one-third of the circumference of the inner
sleeve, the outer sleeve having a tapered internal surface
corresponding in angle of taper to the tapered external
surface of the inner sleeve and a tapered cylindrical external
surface corresponding in diameter to the tapered bore of the
machine element, the outer sleeve having a circumferential
groove in the exterior surface of the outer sleeve, the outer
sleeve also having a circumferential external flange at the
small end of its tapered external surface for maintaining the
machine element at a fixed position relative to the outer
sleeve;'and

(c) a nut having interior threads for
engagement with the external threads of the inner sleeve and a
circumferential flange in the interior surface of the nut for
engagement with the circumferential groove of the outer
sleeve, such that upon rotation of the nut the interior
threads of the nut engage with the external threads of the ¢
inner sleeve effecting axial displacement of the inner sleeve
in one direction and the flange of the nut engages with the
groove of the outer sleeve effecting axial displacement of the
outer sleeve in an opposite direction, the displacements
causing the interior bore of the inner sleeve to contract
against the cylindrical shaft and the tapered cylindrical
external surface of the outer sleeve to expand against the

tapered bore of the machine element.
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