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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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According to one aspect of the invention there is provided a device for
a conponent rotatable about an axis; said device corrpri si ng

| ocking to

coll ar means having an. end wall with a borg deflnlrrlu(gn ur.f ace

confronting 2Ntren dhe axial region of;the pollar Meansaf ¢h

e component , the ring vmgaﬁrst
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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conponent and a regi on extending ' d wall, a ring for

di sposing between the axial regi onTHS SHEETCHAS BEENdans and t he conponent,
the ring having a first - | i nneREPUACRIXe forf confronting the outer
surface of the conponent and a secomd—outer—surface which is inclined
relative to thews®729298 rotation to converge with respect to tRE/GRI083IG
rotation in a direction away fromthe end wall and a plurality, i.e., at

| east two, screwthreaded elenments received in screwthreaded bores
extending through the axial region of the collar neans and spaced apart
relative to the rotational axis other than at '

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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180, the threaded bores being disposet—++t—post++hons non-radial relative to
tshe rotational axis. The arranB@SesﬂEE’lTs"%iBﬁEMat the screwt hreaded

el ements can be tightened to Hear RBPLAGED agai st the second outer surface
of the ring to cause the bore suriace of the collar neans and the first
~surface of theyphlghghab act as contact surfaces with respect treHdE708836"
surface of the conponent and exert clanping force on the conponent at
dianetrically opposed zones. Accqrdi ng to anot her aspect of the

i nvention there is provided a device for 1locking to a hollow conponent
rotatabl e about an axis; said device conprising collar neans having an end
wal |l with an outer surface for confronting an inner surface of .the
conponent and asothesgiooferm a eqntinpagion et pne anothsrprige 1 the tightening, of the,soreyy-

di sposing between the axial region of the collar neans and the conponent,
the ring havi tigemied iclemients.o Betweep thése conthesrsucfaces these may be imedial suefaces of thece of
t he conponent and a second i nner

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
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surface which is inclined relative fpo—the—mds—ef—+efation to diverge with
respect to the axis of rotation ir B8 SHEET AS BREN |from t he end wal | and
aplurality, i.e. at least tw, scrlew tREBBAGHD el engnts received in
screwt hreaded bores extending through the axiar regron of the collar
means and spacewosgge293rel ative to the rotational axis other tHKIGBR7/00336
180[err], the threaded bores being disposed in non-radial positions
relative to the rotational axis. The 5

3 arrangenent is such that the screwthreaded el ements can be tightened
to bear into or against the second inner surface of the ring to cause the

outer surface of t h%igruirenﬂisaarr}dena Qfew of the assembly shown in Figure 3 taken in the direction

r=

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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rot at abl e conponent revol ves can be prevent ed. The t hreaded bores
preferably have axes which intersect at q | ocation which is offset
radially fromthe rotational axis. Preferably, the location is on a radius

fromthe

rotational axis and this radius is displaced froma vertical

pl ane in an anti-clockwi se sense as viewed in the direction of the

rot ati onal

axi s arfwe saews Rk arenlacated in threadedsborgs PR theasiglsportion 13 of the

Preferably there are just two screwthreaded elenments with their rotational

axes

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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spac'ed apart around the | ocation e associ ated t hreaded
hores intersect by about 120[err]. BAISSHERHAS BEENded el ement thus has
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axi s. The ends of the screwthreaded el enents may have pl ane
surfaces nornal wiop7ebesr | ongi tudi nal axes or surfaces whi ch RCRGBERS an
angl e which generally nmatches the angle of the second inclined surface of
the ring. It is possible to provide shall ow depressions, recesses or blind
bores in the second surface for receiving the ends of the screwthreaded

el ement s.

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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4 The surfaces of the col neans and fhe ring which confront the

conponent nornally lie parallel tioTtiISeSHBEETSHAS BEBNti on and directly

.adj acent and al ongsi de one another to REPpAEEEONtirjuati on of one anot her

prior to the tightening of the scr ents. Between these

contact surfagpgejeedsc My be radial surfaces of the ring apgriduenensd ar -

means whi ch engage on one another and slide agai nst one another as the

screw el ements are tightened or rel eased. The rot at abl e conponent

may be a shaft or spindle with the |ocking device fitted onto its exterior

peri phery or a hollow shaft or tube with the | ocking device fitted inside.

It is not essential for the rotatable canone_nt to have a circul ar

cross- sect i onretafipn B pus offsep theresfromcinrantaati clackyise pense as viewed in the diregtipn of

The invention may be understood nore readily and various other aspects and
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
device 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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way of exanples only, with reference to the acconpanying draw ng wherein:
Figure 1 is a pwo9asdsi onal side view representation of an askEXiGB37/00336
enpl oying a | ocking device constructed in accordance with the invention;
Figure 2 is an end view of the assenbly sh@w in Figure 1 taken in the
direction of arrow Il of Figure 1;

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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BEST MODES OF wdbaehiG OUT THE | NVENTI ON Fi gures 1 pgiibps7/00336
generally correspond to Figure 1 and 2 of the aforenentioned

10

(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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UK patent application 2282209A and ETO0RS § fence n
shown in Figures 1 and 2, a shaft 18 Caﬁ??@@ﬁ BEF'qul ng el enmummnﬂg“mmm
and a | ocking device 12. The beari osed an! ext erfded i fnef *
rlng 13 which is to be secured to the shaft 10 with the aid of the device
12 in a non-rotwoagkessanner. The ring 13 has an inner bore ROTGR3/0@336
extending parallel to the outer peripheral surface of the shaft 10. A set

of rolling elenents, here in the formof bgls 14, is disposed in raceways
15 between the inner ring 13 and an outer ring 16. The balls 14 are

equi -di stantly spaced apart round the raceways 15 with a cage 27 and seals

: e Cnner ?Egg‘iél“f 4 e&?c?gé#ﬁ@as By il 912 pheyeod oionfl itk C2, 5f°>°f
19. T 19 25
22 111ted over oF e arlaf mesty B 10D a0 T it isiod B, Aot gt T FHDRGT

the inner surface_ kK 9 _ofthe ring 13.
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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The axial region 17 of the bearind J{19&HEET MASLBEEN | r el | eve

outer surface 20 which is tapered to eXESIKCERE an ngl e tpcimmlgmllmmmﬂaﬂ =
shaft- 10. The surface - i % ¢ L M sb+
20 converges towards the shaft axis in the direction of the bearing 11. A

typi cal angle e surface 20 is 3 and generally an angl gcir/i:gbi6assedNge
lto5is pref%(fr)r%nc{&& Two screws 21 are located in thr%gglg;ed bo!riags 6

in the axial portion 18 of the collar 19, As shown in Figure 2,

the screws 21 and the bores 6 are offset Bf/ t he sane

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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distance 'd" fromradial planes R 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 ¢ontrast to the latter, the
Iongltudlnal axes of the screws 21 now intersect at point L spaced from
the axis of roteigognetssand of fset therefromin an anti cl ockVirGRGBYNOI36
relative to the vertical radial plane R as viewed in the direction of
arrow Il, i.e. inthe direction of the axis P fromthe end wall 25 of the
collar 19 and the convergence of the surface 20. . i: The screws 21 can
be di splaced inwardly of the bores 6 to ﬁggég? e oute surface 20 of
the ring 13. In a nodified arrangenent t face | | ow recesses
or depressions or blind bores for ®dcating and receiV|n e ends 23 of the
screws 21. The inner ring 13vyf t®™N be r 19 can be
easily fitted onto the shaft W8 and, n tightened to
sone predetermn ned torque. Thegend
™

14
8
(
13415 27
27

r—N
)

R
e rad
17
\

8 15 /17 16
\

FIG.1
2324

(

NN

2\ 18
)7
DS

198
25
\
I
-
50
127

/]

22

!/26
20° 18

%
1 72]
i
—
F
=
8



screws 21, which can be tapered at the sane angle as the surface 20 serve
t-o contact the outer surface 20. Wen 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 axi al
portion 18 of tweab®ar 19 radially apart. This in turn causeRCT/GB7/00336
dianetrically opposed contact surface zones 24, 26 ofthe inner bore surface
9 of the ring ' 13 and of the bore surface 22 in the end wall 25

of the collar 19 to clanp agai nst the ;?D‘:?

FIG.3.
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shaft 10 radially and uniformy w thout causing damage to the shaftfpbﬁ cohQ 4
rel ease the |ocking device 12, the screws 21 are untightened to pemprt rhRexES
colla 19 and the bearing 11 to be withdrawn fromthe shaft 1Q
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The end wall 25 of the collar 19 and the end of the axial regigy I|J'" of the
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(54) Title: LOCKING DEVICE FOR USE WITH SHAFTS OR TUB?V
(57) Abstract

A locking device for clamping onto a shaft (10) is
composed of a collar (19) and a ring (3, 17) fitted onto
the shaft (10). The collar (19) has an end wall (25) and 21 18\ 8, 1 /11 16
an axial region (18) extending over an outer inclined
conmtact surface (20) of the ring (13, 17). The ring (13, 1? g
1 17) and the collar end wall (25) have inner surfaces (9, ’4
22) confronting the outer surface of the ghaft (10) which r 8
are scparated by sliding radial surfaces (50) of the collar 8
(19) and the ring (13, 17). Screw-threaded elements (21) 25 .
set in threaded bores (6) in the axial region (18) of the
collar (19) can be tightened against the outer surface
(20) of the ring (13, 17) to causs contact zones (24, 26)

| of the inner surfaces (9, 22) to exert clamping force on ﬂ 22 3 24 17 13 5 27

the shaft (10) at diametrically opposed positions. The
1 screw-threaded elements (21) and the bores (6) adopt

non-radial dispositions relative to the axis of rotation = -— -
" | 0 )P
. ' /26 A&
507 \




at an angle to the axis of the tube 120. The surface 200 diverges fromthe
end wall 250 relative to the axis of rotation P. As with the first -
enhodi ment, the surface 200 can be inclined at an angle of 1:to 5[err] and
preferably 3 to the axis of the tube 120. The surface 200 can contain

shal | ow recesses, depressions or blind bores for receiving the-ends 230 of
the.screws 210. - As shown in Filgure 4, the screws 210 and the
threaded bores 220 are offset by the sanme distance 'd" fromradial .planes
R The radial planes R are spaced apart by 120 and represent the preferred.

| ocat i ons of t hey SEIEING DHVICE FURUNIWATH SHAIT IR TUBEPP! | cati on
- 2282209A In C0ﬁTT§§T_T_—THE_T3TTET_—FHE_FGHQTTUﬂ’ﬂ'T'?TTﬁTTﬁ_the screws 210

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. 94193729 (2 282 2094) describes
locking devices which can be used with a rotatable component sech as a shaft or a tube.
Although such devices achieve a reliable locking function, a collar means of the device
tends to tilt when the device is locked in position and hence wobbles wheri the shaft er
tubes revolves.. A general object of t1.1e present inyeﬁtion is to provide an impljoved form -

of locking device which overcomes this defect.
DISCLOSURE OF THE INVENTION

According to one aspect of the hwenﬁon there is provided a device fer locking fo
a compenent rotatable aﬁout an axis; said device eoniprising coﬂar means havmg an end
wall with a bore defining a surfice for confronting an outer surface of the rotatable |
goinponent and a 'region extending axially from the end' wall, a ring for disposing

between the axial region 6f the collar means and the compon’enf , the ring having a first
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.é' ‘now intersect at a point L spaced fromthe axis of rotation P and
offset therefromin an anti. clockwi se sense relative to the vertical:
radial plane R as viewed in the direction of arrow !V, 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 di-anetricall'y opposed surface contact zones 290, 291 of the surface.
280 of t inmer sinfwe fon confioutingSthe wtercfurfane of the sempouent gnd ahsecpndy Qutero ¢ o
bear against the inner surface 300 of the tube 120 to | ock the. device in

P;g;g wh Is%rrf;acae ijl;lrélgﬁ&mﬂﬁled ?élawwtot the agigcbfwetationfto tcb&vergé tith ré%cﬂmnher adi al
' axis of rotation in a direction away from the end wall and a plurahty, ie.,  at least two,
ew-threaded elements received in screw-threaded bores extendrng through the axial
region of the collar means and spaced apart relative to the rotational axis other than at
180°, the threaded bores bemg disposed in positions non-radral relative to the rotational
| axis. The arrangement is such that the screw-threaded elements can be tightened to bear
into or agamst the second outer surface of the ring to cause the bore surface of the collar
nunnsandtheﬂnﬁsudamaofﬂusﬁngtozu¢asconuwtﬂnﬁuwsvﬁﬂlﬂspantotheouun.
mnﬁweofﬂ@cmnmdmmtamiemntdh@phglbnwcnrﬂwcmnmoﬁﬁtatdhnwuhdw
opposed zones. |
According to another aspect of the invention there is provided a device for
_lodﬁngtorrhommvcompomanroﬂndﬁetmoutanaxh;ﬂmideﬁdacommﬁdngcomn
nwmmlmﬁmganemiwaﬂwmhanoumrmnﬁweﬁxcmnﬁmuhganhnwrmnﬁmeofﬂw
component mmia.nm&nrex&hdmg'mddhrﬁonlthetmd wall; a ring for disposing
bmmnzntheaxhlnmmnlofﬂnzaﬂhrnumnsandtheconuxnmmgtherhu;haﬁng:tﬁnn.
ouﬂu“mnﬁwelbrconﬁonﬁngtheinmm'mnﬁuz ofﬂhsommpommm:wmla,ﬁwomdimmn
surface whrch is mchned relative to the axxs of rotatlon to drverge wrth respect to the axis
of rotation in a direction away from the end wall and a plurahty, i.e. at least two, screw
threaded elements received in scr_ew_-threaded hores extendmg through the axial region or‘
| the collarmeans and spaced apart relative to the rotational axis other than at 180°, 'the |

- threaded bores being disposed in non-radral posrtlons relative to the rotational axis. The
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4 ~ .

establish slidable guide surfaces 350 as the screws 210 are tightened or
released. The device can be used:-to provide an abutnent or |ocation for

- sone ot her conponent such as a bearing.. I n- contrast to sone known
forms of | ocking device or nechanisnms, a device in accordance with the
invention does not damage the rotatable conponent and is easily fitted and
renoved repeatedly. The device also rdtates uniformly with the rotatable

conmponent wi thout any wobble. - ' In the Figure 1 arrangenent the inner
- ring 13 is-sinply extended and easily machined in one operation. There is
o need JiiBEAlids shaP S HRoiESw dléiéhtd 3an béUiafitehed 16 bER iRICESST Ve
- tensile stré&sses are created on the inner ring 13 there is no danger of

I Lgét'_g;ﬁgfgl%rg} élg&%%énﬁgﬁx?eg at_xg'c%ro% the ﬁﬁ‘gl fo'canle ﬂleséu%téuﬂgces&‘ fhb Bing AGEYRYS foOr
| outer surface of the end wall of the collar means to act as contac; .s.urfaces uﬁth réspect |
to the mner surface of the component and exert clém'ping. force on the component at
diametrically opposed zones. |
By arrangmg the screw-threaded eleinents in bores in non-radial pésitions on the
collar means the tendency for the collar means to wobble as the rotatable component
nwohescm:bepnnénumm |
The threaded bores pfeferably have axes which intersect at a l§cation which is
 offset radially from the rotational axis. Preferably, the location is on a radius from the
ro_tational a;ds and this radius is displéce_d_ from a vertical plane in an anti-clockwise sense - |
| _asvkmmdfnthetﬁnxﬁonfffheiowﬁonﬂkwﬁsandihxntheendwmﬂlofﬂuzqﬂhr
means. | | o | |
Pmﬁ%ﬂﬂYﬂmm:mejuﬂiyk;ﬂnewﬂhmmdaidmhmnsvﬁﬂlﬂwhxomﬂomﬂzmes
spaced quwtaﬁnmn ﬂw:kxmﬁon'whmt the axes ofthe:qudamﬂ;ﬂumuhdlmxes
hﬁmsanbwaboutuuf.Ihdhymmmﬂuaﬁhdehummtﬂmshaskswﬁsoﬂhﬁfhnnatnw-"
rﬁmﬂdmuﬁonnmnheuaﬂwrdwﬁamﬂmﬁ& | |
Theendsofﬂn:mxewwhnmdédekmmmnﬁnmythephmemﬁﬁuwsnonnﬂtojhgk
- Jomﬁﬁdhmiwmsoraﬁ&mmiﬂﬁd1mzSanﬁaﬁimgeumkhgmmmmynmumhsw&amﬂe
of tshe:§ecogd_ inclined surface of the xfing.'l It is possible to_ providé shallow depres'sions,
recesées or blind bo_l_'es in the second surface for receiving the ends of fhe screw-threaded

elements.
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4
9 ° dains 1. A device (12) for locking to a conponent (10)
rotatable about an axis (P); sai-d device conprising collar means (19)
having an end wall (25) with a bore.defining a surface (22) for
copfronting an outer surface of .the rotatable conponent (10) and an  axial .
regi'of (18) extendi ng aX|aIIy fromthe end wall, a ring (13) for disposing

- between.

The. surfaces of | the collar means and the ring which. eonﬁ'ont the compohent
normally lie parallel to the axis of rotation and dlrectly adjacent and alongside one
another to form a continuation of one another pnor to the tlghtemng of the screw-
threaded elements. Between these contact surfaces there may be radial surfaces of the
ring and the cellar 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 pen'phel_'y or a hollow shaﬁ or tube with the lecking device ﬁtted inside.

It is not essential for the rotateble component to have a circular cross-section and
the component can have a polygonal cross-sectio:n..'

The invention may be understood more readﬁy and various other aspects and
feaﬁtres of the ihvention. tnay become .a'ppal.'ent, from consideration of the followihg

description and accompanying drawings.
BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the invention will now be described by way of éxamples only,
with reference to the accompanymg drawing wherem

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

Figure 2 is an end view of the eseembly shown in Figure 1 taken in the direction

of arrow II of Figure 1;
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t he -axial region (18) of the collar neans and the conponent (10), the ring
(13) having a first inner surface (9) for confronting the outer surface of
the conponent (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 fromthe end wall (25) and at |east two
screwt hreaded el enents (21) recei ved3in screwthreaded bores (6) o

ext endi ng through the axial region (18) ofthe collar neans (19) and spaced
apart relative to the rotational axis (P) other than at 180, the '
arrangenment bEigive SUishatpert sefifondl sRIY- vieWh r€prestation "M afotherl hssemblyde -
tightened to bear into or against the second outer surface (20) of the

ring (1 scal JORE Sondtly ?&%} AR of : (19) -and the
first ?ﬂ&%@%g@% he (ralong . in 0 a%#%%gﬁgygﬁdﬁgﬁes Wi th respect
to the outer surface of .the c onen 0) and.exer}, ¢l anping.force on the
conponent at l?fgléfﬁe. *sia&fpﬁyl%gg@@sse?t@pé%h@mn%ggrf ch %L[}P%‘F?’?BEP% that -
the threaded bores (6) are disposed in positions .

of arrow IV in Figure 3. - S

DESCRIPTION OF BEST MODES OF CARRYING OUT THE INVENTION

Figures 1 and 3 generally correspond to Figure 1 and 2 of the aforementioned
UK pafent application 2282209A and use thé same reference mxmerals As shown in
Figures 1 and 2, a shaft 10 carries atollinQ-eie_ment béaring_ 11 and a locking device 12.
The bearfng 11 is composed of an extended inner nng 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 pafdllel to-the outer peripheral surface of the shaft 10. A '
set of rollihg elements, here in the form of balls '14, is dispdsed ln raceways 15 between
the inner ring 13 and an outer ring.l6. The balls 14 are eqm-dlstantly spaced apart round
the raceways 15 with a cage 27 and seals 8 are mounted between the rings 13, 16.

| Anaxialendregion_17of‘theiﬁnerringl3issu:foi1_ndedbyanaixialre§ionor

portion 18 of a collar 19. Th_e collar 19.has an end wall 25 with a bore forming a surface_
22 fitted over the shaft 10 with tﬁe sufft;ce 22 formjng a continua:tiop of the inner surface
9 qf the nng 13. - | |

The; axial region'l_"l of the beanng in_ﬁer ring 13 ié relieved to‘ provide an ;auter

surface 20 which is tapered to extend at an angle to the axis of the shaft 10. The surface

REPLACEMENT SHEET
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.n’on-radial relatlvetothe rotational axis. :

10 2. A device (12) for locking to a holl ow conponent (120) rot at abl e
apout an axis (P); said device conprising collar neans (190) having an end
wal | (250) with an outer. surface (280) for confronting an inner surface -
(300) of the conponent (120) and an a>é| al region (180) extending axially
fromthe end wall (250); . a ring (170) for disposing between the axial -
region (180) of the collar nmeans (190) and the conponent (120), the ring
(170) having a first outer surface (240) for confronting the inner surface
(300) of20 benverges towards the shaft axis in the direction of the beanng 11. A typical angle

for the surface 20 is 3° and generally an angle in the range 1° to 5° is preferred.

“Two screws 21 are located i in threaded bores 6 in the a_xral portion 18 of the
collar 19. | o | |

As shown m Figure 2, the screws 21 'and- the bores 6 are offset by the same
distance 'd’ from radial planes R. The radral planes R are spaced apart by 120° and
represent the preferred locations of the screws 21 in accordance w1th UK patent
applicatron.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 thereﬁ'om in an
anti clockwise sense relative o the vertical radial plane R as viewed in the direction of
arrow I1, i.e. in the direction of the axis P from the end wall 25 of the collar 19 andlthe
convergence of the surface 20. | | | |

The screws 21 can be dxsplaced mwardly of the bores 6 to engage on the outer
surface 20 of the ring 13. Ina modiﬁed arrangement the surface 20 has shallow recesses
or depressions or blind bores for locatmg and receiving the ends 23 of the screws 21.
“The inner ring 13 'o_t; the bearing 11 and the collar 19 can be easily fitted onto the shaft 1.'0
and the screws 21 are then trghtened to some predetermined torque. The ends 23 of the
screws 21, which can be tapered at the same angle as the surface 20 setve t0 contac_t the
outer surface 20. . When tightened, the ends 23 of the screws,. 21 press .on.th'e outer

 surface 20-_t_o_ dlsplace the axial end region 1'7 of the_inner ring 13, and hence the entire

inner ring l3, and the axial portion 18 of the collar 19 radially apart. This in turn causes

diarnetrically opposed contact surface zones 24, 26 of the inner bore surface 9 of the ring '

REPLACEMENT SHEET

 AMEOED T 02 JAN 19;‘1 |




.conponent and a second inner surface (200) -which is inclined relative to
the axis of rotation to diverge with respect. to the axis of, rotation in a
direction away fromthe end wall (250) and at- | east -screw thr.eaded -
el enments (210) received in screwthreaded bores (220) extending through
the axial region (180) of the col | ar ans (190) and spaced apart relative
to'the rotational axis other than at 180[err] the arrangenent being such
that. the screwthreaded el enents (210) can be tightened to bear into or
~against the second inner surface (200) of the ring (170 cause the

out er - smﬂfaldeo{ﬂn@orefsum‘mnmghanddMﬁZbuf@e@ﬂm&mG )againsuhg end

wal | (250) of the-collar means (190) to act as contact surfaces with

‘respect ghaft10eraliie ind uhifcialy WRA cfisihg damesdr etshifl 20) To'tklcsethe

- clanping force on the conponent at dianetrically opposed zones;

char act JpbRY dbflcd 17t kGl 21 ?"’%ﬁ%ﬂ“ &4 S fagc ﬁé%ﬁdﬁ%ﬁq‘“"m radial
| 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 ta form sliding gaide surfaces 50 as the screwé 21 are tightened or released. |

As shown in Figares 3 and 4 another locking device 12 is fitted inside a hollow
shaft or tube 120. The locking device is again coraposéd of a collar 190 and a separate
ring 170. The collar 190 has an xial region 180 with two angularly offset threaded
bofes 220 recelvmg SCrews 210. “An end wall 250 of the collar 190 has an outer
-penpheral surface 280 which is parallel to and confronts an inner surface 300 of the tube
120. The ring 170 has an outer peripheral surface 240 whlch is para]lel to and hkewme

- .confronts the inner surface 300 of the tube __1.20 and an inner surface 200 which is tapered

at an angle to the axis of the tu_be.120. The surface 200 diverges from the end wall 250
relative to the axis af rotation P. As with the first embodiment, the surﬁace 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 recemng :
the ends 230 of the screws 210. | :

As shown in Figure 4, the screws 216 and thé threaded bores 220 are offset by.
the same distance 'd’ from radial planes R. The radial planes R are spaced apart By 12(l)°'
jand represant 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

REPLACEMENT SpggT
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3. ~ A device according to claim1l or 2 wherein the threaded bores (6,

220) have-axes which intersect at a location (L) which is offset framthe
rotational axis (P) and disposed on a.radius fromthe rotational axis, . °
sai d radi us being displaced in an anti-cl ockw se

11 sense relative to a vertical plane as viewed in the direction of the
rotational axis fromthe end wall (2§, 250) of the collar neans (19, 190).

' rrow intersect at.a point L spaced from trié, axis of rotation P-and orfset. therefrom in an |
anti clockwise sense relative to the vertical radial plane R 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 urbe 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 tun causes diemetrically. opposed surface contact zorres 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 tlre 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
establsh slidable guide surfaces 350 as the screws 210 are tightened or released. The
_ devjce can be used to provide an abutment or 'loceﬁon for some otlrer component such as

- abearing. | |

In contrast to some knewn forms of loeldné- device or mechanisms, a device in
accordance with the invention does not damage the ro_tatable component and is easily
fitted and removed repeetedly. “The devrce also rotates uniformly with the rotatable

. component without any wobble: | |

. In the Figure 1 arrangement the inner ring 13 is sinrply extended and easily
machined in one operetion. 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 th.ere'. is no

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

* balls are unaffected. o ! REPLACEMENT SHEET
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4. " A device accordi ng to claimi1, 2 or 3 wherein the con

(22, 280) of the collar neans (19, 190) and the first suermm [I
L Ome

the ring (13, 170) lie closely adjacent to forma continuattonco

anot her.

5. A devi ce according to claim4 wherein between the

Iiﬂﬂl’ll

s

confronting surface (22, 280) of thegcollar nmeans and the first surface

(9, 240) of the ring (13, 170) there ?ire radially
(-50, 350) of the collar neans and of the ring which slide against one

abutting gui de surfaces

anot her as the screwthreaded el enents (21, 210) are tightened or rel eased
6. A device according to any one of clains 1 to 5 wherein the

screw-t hr eaded
second gWaim¢e (20, 200) of the
to the axis of rotatlon

1. A device (12) for locking to a component (10) rotatable about an axis (P); said

device cbmprising 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 'an.

axial region (18) extending axially from the end wall, a 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 thé outer surface of the component (10) and a
second outer surface (20) which is inclined relative to the axis of rotation ®) to

converge with respect to the axis of rotation in a direction away from the end wall (25)

“and at least two screw-threaded elemenfs 21) received in screw-threaded bores (6)

extending through the axial region (18) of t_hg collar means (19) and spaced apart relative

to the rotational axis (P) other than at 180°, the arrangenﬁent 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 ottter surface of
the component (10) and exert clamping force on the component at diametrically opposed

zones (24, 26); characterized in that the threaded bores (6) are disposed in positions

nop-ra_dial relative to the rotational axis.
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7.
SCrew

" A devi ce accor di ng to any one of claims 1 to 6 whergi

t hreaded el enments (21, 210). 8. A devi ce acco m‘ IH"
when appended to claim3 wherein the threaded bores (86, cO

the screwthreaded elenents (21, 210) are spaced apart by

12

associ-ated bores (6, 220)

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 comporient (120) and an axial

region (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 inner 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
vwall (250) and at least 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) and exert

clamping force on t_he 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
whlch intersect at a location (L) which is offset from the rotational axis (P) and dxsposed

on a radius from the rotational axis, said radlus being displaced in an ant1-clockw1se

Ll €8

J

120[err] relative to. the locati®n (L) at which the axes of their

AMENDED Stggy 02 JAN 198
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intersect. 9. A devi ce according to any one of clains
t he second surface (20, 200) of the ring (13, 170) has depr &mmwmlmmlllll
recesses or blind bores for receiving the endss of the screw
el enents (21, 210). 10. A device according to any one of clains 3 to
9 when appended to claim1, \/\herel g\}t he rotatable conmponent is a solid -
shaft or spindle (10). I ce according to claim 10 wherein the
ring (13) is itself another conponent of, or part of, some other
structure (11) which is to be-locked with the devi ce. _

© - sense relative to a vertical plane as viewed in the direction of the rotational axis from the

end wall (25, 250) of the collar means (19, 190).

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 suiface (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 collar 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 el_ements (21, 210) are sﬁaced apart by
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2. ° A device accordi ng to claim11l wherein the ring is for

extended region of the inner ring of a rolling elenent beamummml"""””“'
B3. A devi ce according to claim2 or any one of -clains

appended to claim2, wherein the conponent is a hollow shaft or tube

(120). 14. A de\'/i ce according tplfany one of the preceding cl ains,
wherein the second surface (20, 200) the ring is inclined at an angl e of
1[err] to 5[err] to the axis of rotatlon(P) _

120° relative to. the locatlon (L) at which the axes of their associated bores (6 220)

: mtersect
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 reoelvmg the ends

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 component 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 o be locked with the device.

12, Adevice according to claim 11 wherein the ring is formed by an extended region

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

13. A device according to 'claimiorany one of claims 3 to 9 when appended 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).
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15.  An assembly composed of a device according to any one of the preceding claims

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