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"LOCKING DEVICE FOR USE WITH SHAKTS OR TUBES"
TECHNICAL FIELD

The present invention relates to a device which can be selectively locked or

clamped to a rotatable component such as a shaft or tube.

BACKGROUND TO THE INVENTION

Our earlier UK. Patent Application No. 9419372.9 (2 282 209A) describes
locking devices which can be used with a rotatable component such as a shaft or a tube.
Although such devices achieve a reliable locking function, a coliar means of the device
teuds to tilt when the device is locked in position and hence wobbles when the shaft or
tubes revolves. A general object of the present invention is to provide an improved form

of locking device which overcomes this defect.

b SURE OF THE NTION

According to one aspect of the invention there is provided a device for locking to
a component rotatable about an axis; said device comprising collar means having an end
wall with a bore defining a surface for confronting an outer surface of the rotatable

component and a region extending axially from the end wall, a ning for disposing
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betwegn the axial region of the collar means and the component , the ring having a first
inner surface for confronting the outer surface of the component and a second outer
surface which is inclined relative to the axis of rotation to converge with respect to the
axis of rotation in é direction away from the end wall and several screw-threaded
elements received in screw-threaded bores extending through the axial region of the
collar means and spaced apart relative to the rotational axis other than at 180°, the
threaded bores being disposed in positions non-radial relative to the rotational axis. The
arrangement is such that the screw-threaded elements can be tightened to bear into or
against the second outer surface of the ring to cause the bore surface of the collar means
and the first surface of the ring to act as contact surfaces with respect to the outer
surface of the component which exert clamping force on the component at diametrically
opposed zones. :

According to another aspect of the invention there is provided a device for
locking to a hollow component rotatable about an axis; said device comprising collar
means having an end wall with an outer surface for confronting an inner surface of the
component and a region extending axially from the end wall; a ring for disposing
between the axial region of the collar means and the component, the ring having a first
outer surface for confronting the inner surface of the component and a secqnd inner
surface which is inclined relative to the axis of rotation to diverge with respect to the axis
of rotation in a direction away from the end wall and several screw threaded elements
received in screw-threaded bores extending through the axial region of the collar means
and spaced apart relative to the rotational axis other than at 180°, the threaded bores

being disposed in non-radial positions relative to the rotational axis. The
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arrangement is such that the screw-threaded elements can be tightened to bear into or
against the second inner surface of the ring to cause the outer surface of the ring and the
outer surface of the end wall of the collar means to act as contact surfaces with respect
to the inner surface of the component which exert clamping force on the component at
diametrically opposed zones.

By arranging the screw-threaded elements in bores in non-radial positions on the
collar means the tendency for the collar means to wobble as the rotatable component
revolves can be prevented.

The threaded bores preferably have axes which intersect at a location offset from
the rotational axis in an anti-clockwise sense as viewed in the direction of the rotational
ﬁs and from the end wall of the collar means. |

Preferably there are two screw-threaded elements 'with their rotational axes
spaced apart around- the location where the axes of the associated threaded bores
intersect by about 120°. Each screw-threaded element thus has its axis offset from a true
radial direction relative to the rotational axis.

The ends of the screw-threaded elements may have plane surfaces normal to their
longitudinal axes or surfaces which are set at an angle which generally matches the angle
of the second inclined surface of the ring. It is possible to provide shallow depressions,
recesses or blind bores in the second surface for receiving the ends of the screw-threaded
elements.

The surfaces of the collar means and the ring which confront the component

normally lic parallel to the axis of rotation and directly adjacent and alongside one
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another to form a continuation of one another prior to the tightening of the screw-
threaded elements. Between these contact surfaces there may be radial surfaces of the
ring and the collar means which engage on one another and slide against one another as
the screw elements are tightened or released.

The rotatable component may be a shaft or spindle with the locking device fitted
onto its exterior periphery or a hollow shaft or tube with the locking device fitted inside.

It is not essential for the rotatable component to have a circular cross-section and
the component can have a poiygonal cross-section.

The invention may be understood more readily and various other aspects and
features of the i_nvention may become apparent, from consideration of the following

description and accompanying drawings.
B DES N OF DRAWINGS

Embodiments of the invention will now be described by way of examples only,
with reference to the accompanying drawing wherein:

Figure 1 is a part sectional side view representation of an assembly employing a
locking device constructed in accordance with the invention;

Figure 2 is an end view of the assembly shown in Figure 1 taken in the direction
of arrow Il of Fagure 1;

Figure 3 is a part sectional side view representation of another assembly

employing a locking device comstructed in accordance with the invention; and

. This Sheet Has Been Reﬂlaced




THIS SHEET HAS BEEN
REPLACED

WO 97/29293 PCTIGBI7/00336

Figure 4 is an end view of the assembly shown in Figure 3 taken in the direction

of arrow IV in Figure 3.

DESCRIPTION OF BEST MODES OF CARRYING OUT THE INVENTION

Figures 1 and 3 generally correspond to Figure 1 and 2 of the aforementioned
UK patent application 2282209A and use the same reference numerals. As shown in
" Figures 1 and 2, a shaft 10 carries a rolling-element bearing 11 and a locking device 12.
The bearing 11 is composed of an extended inner ring 13 which is to be secured to the
shaft 10 with the aid of the:..device 12 in a non-rotatable manner. The ring 13 has an
inner bore surface 9 extending parallel to the outer peripheral surface of the shaft 10. A -
set of rolling elements, here in the form of balls 14, is disposed in raceways 15 between
the inner ring 13 and an outer ring 16. The balls 14 are equi-distantly spaced apart round
the raceways 15 with a cage 27 and seals 8 are mounted between the rings 13, 16.

An axial end region 17 of the inner ring 13 is surrounded by an axial region or
portion 18 of a collar 19. The collar 19 has an end wall 25 with a bore forming a surface
22 fitted over the shaft 10 with the surface 22 forming a continuation of the inner surface
9 of the ring 13. |

The axial region 17 of the bearing inner ring 13 is relieved to provide an outer
surface 20 which is tapered to extend at an angle to the axis of the shaft 10. The surface
20 converges towards the shaft axis in the direction of the bearing 11. A typical angle

for the surface 20 is 3° and generally an angle in the range 1° to 5° is preferred.
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Two screws 21 are located in threaded bores 6 in the axial portion 18 of the
collar 19.

As shown in Figure 2, the screws 21 and the bores 6 are offset by the same
distance 'd' from radial planes R in an anti clockwise direction. The radial planes R are
spaced apart by 120° and represent. the preferred locations of the screws 21 in
accordance with UK patent application No. 2282209A. In contrast to the latter, the
longitudinal axes of the screws 21 now intersect at point L spaced from the axis of
rotation P and offset therefrom in an anti clockwise sense as viewed in the direction of
arrow 11, i.e. in the direction of the axis P from the end wall 25 of the collar 19 and the
convergence of the surface 20.

The screws 21 can be displaced inwardly of the bores 6 to engage on the outer
surface 20 of the ring 13. In a modified arrangement the surface 20 has shallow recesses
or depressions or blind bores for locating and receiving the ends 23 of the screws 21.
The inner ring 13 of the bearing 11 and the collar 19 can be easily fitted onto the shaft 10
and the screws 21 are then tightened to some predetemlineri torque. The ends 23 of the
screws 21, which can be tapered at the same angle as the surface 20 serve to contact the
outer surface 20. When tightened, the ends 23 of the screws 21 press on the outer
surface 20 to displace the axial end region 17 of the inner ring 13, and hence the entire
inner ring 13, and the axial portion 18 of the colar 19 radially apart. This in turn causes
diametrically opposed contact surface zdnes_24, 26 of the inner bore surface 9 of the ring
13 and of the bore surface 22 in the end wall 25 of the collar 19 to clamp against the

shaft 10 radially and uniformly without causing damage to the shaft 10. To release the
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locking device 12, the screws 21 are untightened to permit the collar 19 and the bearing
11 to be withdrawn from the shaft 10.

The end wall 25 of the collar 19 and the end of the axial region 17 of the ring 13
abut to form sliding guide surfaces 50 as the screws 21 are tightened or released.

As shown in Figures 3 and 4 another locking device 12 is fitted inside a hollow
shaft or tube 120. The locking device is again composed of a collar 190 and a separate
ring 170. The collar 190 has an axial region 180 with two angularly offset threaded
bores 220 receiving screws 210. An end wall 250 of the collar 190 has an outer
peripheral surface 280 which is paralie! to and confronts an inner surface 300 of the tube
120. The ring 170 has an outer peripheral surface 240 which is parallel to and likewise
confronts the inner surface 300 of the tube 120 and an inner surface 200 which is tapered
at an angle to the axis of the tube 120. The surface 200 diverges from the end wall 250
relative to the axis of rotation P. As with the first embodiment, the surface 200 can be
inclined at an angle of 1° to 5° and preferably 3° to the axis of the tube 120.

The surface 200 can contain shallow recesses, depressions or blind bores for receiving
the ends 230 of the screws 210.

As shown in Figure 4, the screws 210 and the threaded bores 220 are offset by
the same distance 'd' from radial planes R, in an anti clockwise direction. The radial
planes R are spaced apart by 120° and represent the preferred locations of the screws
210 in accordance with UK patent application 2282209A. In contrast to the latter, the

longitudinal axes of the screws 210 now intersect at a point L spaced from the axis of
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rotation P and offset therefrom in an anti clockwise sense as viewed in the direction of
arrow IV, i.e. in the direction of the axis P and the divergence of the surface 200 from
the end wall 250 of the collar 190.

The device 12 is locked to the tube 120 by tightening the screws 210 to cause
their ends 230 to displace the axial region 180 of the collar 190 and the ring 170 radially
apart. This in turn causes diametrically opposed surface contact zones 290, 291 of the
surface 280 of the collar end wall 250 and of the surface 240 of the ring 170 to bear
against the inner surface 300 of the tube 120 to lock the device in place.

The ring 170 and the end wall of the collar 190 have radial faces which abut and
establish slidable guide surfaces 350 as the screws 210 are tightened or reieased. The
devige can be used to provide an abutment or location for some other component such as
a bearing.

In contrast to some known forms of locking device or mechanisms, a device in
gccordance with the invention does not damage the rotatable component and is easily
fitted and removed repeatedly. The device also rotates; uniformly with the rotatable
component without any wobble.

In the Figure 1 arrangement the inner ring 13 is simply extended and easily
machined in one operation. There is no need to provide tapped bores in the ring 13.
Also since no excessive tensile stresses are created on the inner ring 13 there is no

danger of fracture for this reason. There is also no distortion so the raceways for the

balls are unaffected.
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Claims

1. A device (12) for locking to a component (10) rotatable about an axis (P), said
device comprising collar means (19) having an end wall (25) with a bore defining a
surface (22) for confronting an outer surface of the rotatable component (10) and a
region (18) extending axially from the end wall, 2 ring (13) for disposing between the
axial region (18) of the collar means and the component (10), the ring (13) having a first
inner surface (9) for confronting the outer surface of the éomponent (10) and a second
outer surface (20) which is inclined relative to the axis of rotation (P) to converge with
respect to the axis of rotation in a direction away from the end wall (25) and several
screw-threaded elements (21) received in screw-threaded bores (6) extending through
the axial _region (18) of the collar means (19) and spaced apart relative to the rotational
axis (P) other than at 180°, the arrangement being such that the screw-threaded elements
(21) can be tightened to bear into or against the second outer surface (20) of the ring
(13) to cause the bore surface (22) of the collar means (19) and the first surface (9) of
the ring (13) to act as contact surfaces with respect to the outer surface of the
component (10) which exert clamping férce on the component at diametrically opposed
zones (24, 26); characterized in that the threaded bores (6) are disposed in positions

non-radial relative to the rotational axis.

2. A device (12) for locking to a hollow component (120) rotatable about an axis
(P); said device comprising collar means (190) having an end wall (250) with an outer

surface (280) for confronting an inner surface (300) of the component (120) and a region
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(180) extending axially from the end wall (250); a ring (170) for disposing between the
axial region (180) of the collar means (190) and the component (120), the ring (170)
having a first outer surface (240) for confronting the inner surface (300) of the
component and a second iniler surface (200) which is inclined relative to the axis of
rotation to diverge with respect to the axis of rotation in a direction away from the end
wall (250) and several screw threaded elements (210) received in screw-threaded bores
(220) extending through the axial region (180) of the collar means (190) and spaced
apart relative to the rotational axis other than at 180° the arrangement being such that
the screw-threaded elements (210) can be tightened to bear into or against the second
| inner surface (200) of the ring (170) to cause the outer surface (240) of the ring and the
outer surface (280) of the end wall (250) of the collar means (190) to act as contact
surfaces with respect to the inner surface (300) of the component (120) which exert
clamping force on the component at diametrically opposed zones; characterized in that

the threaded bores (220) are disposed in non-radial positions relative to the rotational

axis (P).

3. A device according to claim 1 or 2 wherein the threaded bores (6, 220) have axes
which intersect at a location (L) offset from the rotational axis (P) in an anti-clockwise
sense as viewed in the direction of the rotational axis from the end wall (25, 250) of the

collar means (19, 190).
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4, A device according to claim 1, 2 or 3 wherein the confronting surface (22, 280)
of the collar means (19, 190) and the first surface (9, 240) of the ring (13, 170) lie

closely adjacent to form a continuation of one another.

5. A device according to claim 4 wherein between the confronting surface (22, 280)
of the collar means and the first surface (9, 240) of the ring (13, 170) there are radially
abutting guide surfaces (50, 350) of the coliar means and of the ring which slide against

one another as the screw-threaded elements (21, 210) are tightened or released.

6. A device according to any one of claims 1 to 5 wherein the screw-threaded
elements (21, 210) have end surfaces for contacting the second surface (20, 200) of the

ring (13, 170) which are inclined relative to the axis of rotation.

7. A device according to any one of claims 1 to 6 wherein there are two screw-

threaded elements (21, 210).

8. A device according to claim 7 when appended to claim 3 wherein the threaded
bores (6, 220) for receiving the screw-threaded elements (21, 210) are spaced apart by
120° relative to the location (L) at which the axes of their associated bores (6, 220)

intersect.
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9. A device according to any one of claims 1 to 8 wherein the second surface (20,
200) of the ring (13, 170) has depressions, recesses or blind bores for receiving the epds

of the screw-threaded elements (21, 210).

10. A device according to any one of claims 3 to 9 when appended to claim 1,

wherein the rotatable coniponent is a solid shaft or spindle (10).

| 11. A device according to claim 10 wherein the ring (13) is itself another component

of, or part of, some other structure (11) which is to be locked with the device.

12. A device according to claim 11 wherein the ring is formed by an extended reqion

of the inner ring of a rolling element bearing (11).

13. A device according to claim 2 or any one of claims 3 to 9 when appendeq to

claim 2, wherein the component is a hollow shaft or tube (120).

14. A device according to any one of the preceding claims, wherein the second

surface (20, 200) of the ring is inclined at an angle of 1° to 5° to the axis of rotation (P).

15.  Anassembly composed of a device according to any one of the preceding claims

in combination with the rotatable component (10, 120).
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