1°LOCKI NG DEVI & FOR USE W TH SHAFTS OR TUBES The present inventi oi‘mlgt ggpj
- to a device which can be selectively | ocked or clanped to a shaft or tube.
| n-many mechani cal applications it is necessary to clanp one conponent,
such as a bearing, a sprocket or a pulley, to a rotatabl e conponent, such
as a shaft or spindle. One sinple way of clanping the conponent in place is
"to use one or nore grub or set screws Whi ch engage with the outer surface
of the shaft. The set screws can then be received in screw threaded or
t apped bores in the - .

LOCKING DEVICE FOR USE WITH SHAFTS OR TUBES

The present invention relates to a device which
can be selectively locked or clamped to a shaft or tube.

In many mechanical appiications it is necessary to
clamp one component, such as a bearing, a sprocket'or a
pulley, to a rotatable component, such as a shaft or
spindle.

One simple way of clamping the component in place
is to use one or more grub or set screws which engage
with the outer surface of the shaft. The set screws can
then be received in_screw threaded or tapped bores in the
component. In the case of a bearing the screws are
placed in fapped bores in the inner ring. The screws
tend to damage ﬁhe shaft particularlf if the compdnent is
removed from the shaft from time to fime. The tightening
of the screws also cause high tensile stresses in the
inner ring and fracture can occur. The provision of the
-tapped bores also entails additional operations. Another
well known design utilizes an eccentric collar with a set
screw which when engaged also tends to damage the shaft.
Moreover it is not easy to establish the direction of
tightening or loosening when réleasing the collar and the

collar is prone to damage. The eccentric collar also
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‘The eccentric col lprg@éhéfal object of the present invention is to

provide an improved form of locking device.

According to the invention there ig provided a
device for locking ﬁo a component rotatable about an
axis; said device comprising a collar or the like with an
end wall with a contact surface confronting a surface of
the component and a region extenaing axially from the end
wall, a ring or the like disposed between the axial
region of the collar and the component, the ring having a
first contact surface confronting the surface of the
component and a second contact surface 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 and several screw-threaded elements received in
threaded bores extending radially through the axial
region of the collar which can be tightened to bear into
or against the second contact surface of the ring to
cause the contact surface of the collar and the first
contact surface of the ring to exert clamping forcelon
the component at diametrically opposed zones.

The ends of the screw-threaded elements may have
plane surfaces parailel to the rotational axis or set at

an angle which may have the same sense as the angle of
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- REPLACE NT SHEET - requires specific machining. A gehe

pr esent rovide an inproved form of | ock
Accordln of the invention there is provid
| ocki ng t rot at abl e about an axis; said devi

col l ar neans haV|ng an end wall with @& bore defining a surface for
confronting an outer surface of the conponent and a region extending
axially fromthe end wall, a ring for disposing between the axi al

the second contact surface of the ring. . It is possible
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to provide shallow depressions, recesses or blind bores
in the second contact surface for receiving the ends of
the screw-threaded elements.

Preferably the surfaces of the collar and the ring
which contact the component and exert clamping force
therein lie directly alongside one another along the axis
of rotation. Between these contact surfaces there may be
radial surfaces of the ring and the collar 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. 1In the first case the contact
surface of the collar can be formed by a bore in ﬁhé end
'wall whilst in the second case the contact sufface of the
collar-can be formed by the outer periphery 6f the end
wall.

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

The invention may be understood more readily and

various other aspects and features of the invention may




regi on of thmmgeg neans and t he conponent, the ring ha rggg
. surface for eput er surface of the conponenﬂja 59i£§§§@é% N
oyt er surfac ined relative to the axis of

~converge wt e axis of rotation in a direction away fromthe
~end wal | and several scre threaded elgnents received in threaded bores

i extending radially through the axial region of .the collar neans and spaced
apart relative to the rotational axis other than at [err], the arrangenent
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nmeans .
accompanying drawings therein:

Figure 1 is a part sectional'representation.of an
assembly employing a locking device constructed in
accordance with the invention and

Figure 2 is an schemafic representation of another
assembly and locking device constructed in accordance
wifh the invention.

As shown in Figure 1, to a.shaft 10 there is
fitted a rolling—eiement bearing 11 and a locking device
12. The bearing 11 is coﬁposed of an extended inner ring
13 which"is to be secured to the shaft 10 in’'a non-
rotatable manner. The ring 13 has an inner contact
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 spaced apart round the raceways 15 with a
cage 27 and seals 8 are mounted between the ;ings 13, 16;

An axial end region 17 of the inner ring 13 is

surrounded by an axial portion 18 of a collar 19. The
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ring for dispo he axial region of the collar
conponent, thefﬂ“ﬁg first outer surface for confronting the inner
~surface of the a second énner surface 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 and several screw threaded

elements recsived i1y thagadad Bawesy#xiend ngi tadial by pyshine axial
gion of the collar neans and spaced apart relative to the rotational axis
ot her thanéﬁni@&f]éﬂF?é%éaQQemﬁﬁtééiﬁger the shaft 10 with the
| surface 22 forming a continuation of the inner contact
surface 9 of the ring 13.

The outer surface of the region 17 of the bearing
inner ring 13 is relieved to provide an outer contact
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.

Two screws 21 are located in threaded bores 6 in
the axial portion 18 of the collar 19 disposed 120° apart
around the axis of the shaft 10. This angle is not

_critical and may vary depending on the application. The
screws 21 can be displaced inwardly Qf the bores_s to
engage on the outer contact 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 predetermined torque. The ends 23 of

the screws 21, which can be fapefed at the same angle as



such that the screwthreaded el enents can be tightened to bhear inta_ or

agai nst the second inner .surface of the ring to cause the
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the ring and the outer surface of the end wall of the colldr neaggpffcast

as contact surfaces with respect to the inner surface of tHhk

gy .

whi ch exert clanping force on the conpgnent and dianmetrically opposed
zones. As will becone apparent in the follow ng description, the rotatable
conponent may be a shaft or spindle with the | ocking device fitted onto its
exterior pahieheohtct kUdfweehdd, opriege vht hthbe duwekrngalevace fitted
inside. It is not essential for the rotatable conponent to have a circul ar
Cross-sect isurface t 2@ conpdiemlacan theveawiabl pgdnategiarssiFeafi obheThe
ends of the screwthreaded el enents nay have plane surfaces parallel to the
rotational imder oringt 13t and i exddlhponhioavdst bd Shee eehbar agdt he

angl e of the

radially apart. This in turn causes diametrically

opposed contact surface zones 24, 26 of the inner contact

~surface 9 of the ring 13 and of the contact surface 22 in

the end wall 25 of the collar 19 to clamp against the
shaft 10 uniformly without.causing damage to the shaft
10. To release the 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 2; afe tightened or
released."

Figure 2 depicﬁs another locking device 12 which
is fitted inside a hollow shaft or tube 120. The locking
device is again composed of a collar 190 with an axial
region 180 with two.angularly offset threaded bores 220
receiving screws 210. An end wall 250 of the collar has
an outer peripheral contact surface 280 which is parallel
to and confronts an inner surface 300 of the tube 120. A
ring 170 has an outer peripheral contact surface 240

which is parallel to and likewise confronts the inner
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-4- second surface of the ring. It is possible to provide shallow

, depressions, recesses or blind bores in the second surfac 3
. the ends of the screwthreaded el enents. Preferably the c nb?ﬁ% %ﬁg;ﬂ@%bEEN

-surfaces of the collar neans and the ring which contact tHhe—cospenent—an

exert clanping force therein lie diregtly al ongside one another along the
axis of rotation. Between these contact surfaces there nmay be radial guide
surfaces of the ring and the collar neans whi ch engage on one  anot her and

slide agai ggtrane 800! ber the s IXW MENBA! SnAée Cbalktbhetedudtdr eased.
The invention may be understood nore readily and various other aspects and
200 which is tapered at an angle to the axis of the tube
120. As with the Figure 1 embodiment, the surface 200
can be inclined at an angle of 1 to 5° and preferably
3C to the axis of the tube 120 and/or the surface 200 can
contain shallow recesses, depressions or blind bores for
receiving the ends 230 of the screws 210.

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 contact surface zones 290, 291 of
the contact 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
released. The device can be used to provide an abutment
or location for_some other components such as a bearing.

In contrast to some known forms of locking device
or mechanisms, a device in accordance with the invention
does not damage the rotatable component and is easily

fitted and removed repeatedly. In the Figure 1

"l



_féatures of the invention may becone apparent, froniconsideration of the

foll owi ng description and acconpanyi ng draw ngs. Enbodi nefffs—or the
invention will now be described by way of exanple only, fﬁ\&ﬁ %%%%%P@EN
t he acconpanying drawi ngs therein: Figure 1 is a part sec i onal REFLA )

representation of an assenbly enploying a |ocking device constructed in
accordance with the invention and Figure 2 is an schematic representation
of another assenbly and | ocking device constructed in accordance with the

I nvention. aésraﬁh%&ﬂehﬁ: RS $nherd Oraf?néhfi‘:?t 19 &*ﬂﬁiﬂ%} Sektbh@da® and

rol I'i ng- el ene earing 11 and a | ocking device 12 he bearing 11 Is

conposed Ohaﬁlkyﬂ@ﬁﬁﬁihé@neh londd dperd¢fdhl S 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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-5- tg‘gg_gggngg,Lo_Lhe—shaft 10 in a non-rotatable manner. The ring 13
.has a nner confronti surface 9 extending parallel to e outer

- pesi phe ‘mmmm“lﬂk shaft 10. A set of rolling, ele =l
'formof m\mﬂ osed in raceways 15 between the i

an outer *ifg 46."The balls 14 are spaced apart round the raceways 15 wth
a cage 27 and seals 8 are nounted between the rings 13,16. An axial end .
region 17 of the inner ring 13 is surrounded by an axial portion 18 of a
collar 19. The collar 19 has an end wall 25 with a bore formng a

confronti ngragmgace 22 fitted over the shaft 10 with the surface 22 formng
a continuation of the inner surface 9 of the ring 13. The outer surface of

the region117 of hAheideidd NGorNMedckiny &3 i& komponeadtt O rotatable
about an axis; said device comprising collar means having
an end wall with a contact surface confronting a surface
of the component and a region extending axially from the
‘end wall, a ring disposed between the axial region of the
collar means and the component, the ring having a first
contact surface confronting the surface of the component
and a second contact surface 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
and several screw-threaded elements received in threaded
bores extending radially through the axial region of the
collar means which can be tightened to bear into or
againsf the second contact surface of the ring to cause
the contact surface of the collar aﬁd the first contact
surface of the ring to exert clampihg force on the
component at diametrically opposed zones.
2. A device according to Claim 1, wherein the contact
surface of the collar means and the first contact surface
of the ring lie closely adjacent to form a continuation
of one another.

3. A device according to Claim 2, wherein between the

. This Sheet Has Been Reilaced




prOV|de_an.ouLeP—suffaCE‘ZO which is tapered to extend at an angle to the
~axi's of the sha surface 20 converges towards th¢=sfar ,

the dire m “Eﬁ“!ﬂg‘\!g ng 11. A typical angle for the § ]
and gene "N the range [err] to 5 is preferrgd.

are Iocated I'n threaded bores 6 in theygxial portion 18 of TFf

di sposed [err] apart around the axis of the shaft 10. This angle is not
critical and may vary depending on the application. The screws 21 can be
di spl aced icoatdeyx auibackords €he0 €HU2EE Qhd henalt 5 rgw f@ggta@rof the
‘ring 13. In a nodified arrangenent the surface 20 has shal |l ow recesses or
depr essi onssurfadte ndfbdihes firig | bherengrandadiciMt ngbutting contact

guide surfaces of the collar means and of the ring which
slide against one another as the screw-threaded elements
are tightened or released.

4, A device according to Claim 1, 2 or 3 wherein the
screw-threaded elements have end surfaces for contacting
for contacting the second contact surface of the ring
which are inclined relative to the axis of rotation.

5. A device according to any one of Claims 1 to 4,
wherein there are two screw-threaded elements.

6. A device according to Claim 5, wherein the
threaded bores for receiving the screw-fhreaded'elements
are spaced apart by 120° :elative to the axis of
rotation."

7. A device according to any one of Claims 1 to 6,
wherein the second contact surface of the ring has
depressions, recesses or blind bores for receiving the
ends of the screw-threaded elements.

8. A device according to any one of Claims 1 to 7,
wherein the rotatable component is a solid shaft or
spindle and the contact surface of the end wall of the
collar is an inner peripheral bore surface which

confronts the exterior surface of the component.
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-6- the ends 23 of the screws 21. The inner ring 13 of the bearing 11 and
the collar 19 can be eaS|Iﬁ#f|tted onto the shaft 10 and the . screws 21 are

;[Ahhleghtlcggt mwtﬂ“ﬁuﬂtﬁ ternmined torque. The ends 23 Jfﬂ_ﬁ@%fg{-@,w% gEJEN

sane angle as the contact sur
the outer surface 20 to displace the axjal end region 17 U e
13 and the axial portion 18 of the collar 19 radially part. This in turn
.causes dianetrically opposed surface contact zones 24, 26 of the inner
‘surface 9 of the ring 13 and of the bore surface 22 in the end wall 25 of
‘the collar 9.9 to & aigvigmiastotrdinghtdtCl8imngf owheéyedht bAdt réAysisg
~damage to the shaft 10. To release the | ocking device 12 the screws 21 are
“unt i ght ened tselferanothér colrippnehd: aofl, t heobeprirtg dfl, t o smameni bbhHeawn from
‘the shaft 10. The end wall 25 of the collar 19 and the end of the axial
regi on 17 &tnuptyyeyyhizrh is to be locked with the device.

10. A device according to Claim 9, wherein the ring is
formed by an ektended region of the iﬁner ring of a
rolling element bearing.

11. A device according to any one of Cléims 1l to 7,
wherein the combonent is a hollow shaft or tube and
confact surface of the end wall of the collar means and
the first contact surface of the ring are outer
peripheral surfaces which confront the interior of the
component and the axial region of the collar means is
disposed radially inwardly from. the interior of the
component.

12. A &evice according to any one of the preceding
claims, wherein the second contact surface of the ring is
‘inclined at an angle of 1° to 5° to the axis of rotation.
13. A device substantially as described with reference

to and as illustrated in Figure 1 or Figure 2 of the

accompanying drawing.
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abut -to formsliding guide surfaces 50 as the screws 21 are tightened or

rel eased. Figure 2 depicts another |ocking device 12 which is fitted inside
a shol l ow shaft or tube 120. The | ocking device is again conposed of a
collar 190 with an axial region 180 with two angul arly of fset threaded
-bores 220 receiving screws 210. An end‘pﬁ 250 of the collar has an outer

| J
peri pheral surface 280 which is parall Yb and confronts an inner surface
300 of the tube 120. Aring 170 has er peripheral surface 240 which
is parallel to and |ikew se confront

0

cg'i ner surface 300 of the tube 120
and an inner surface 200 which is t &ttt an angle to the axis of the
tube 120. As with the figure e 3

15 741 400 can be inclined

25
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REPLACEMENT SHEET -7- the axis of the tube 120 and/or the surface 200 can
.contain shall ow recesses, depressions or blind bores for receiving the ends
230 of the screws 210. The device 12 is |ocked 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 dianetrically 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
beari ng agai nst the inner surface 300 of the tube 120 to | ock the device in
pl ace. The ring 170 and the end wal | gé gEe collar 190 have radial faces
whi ch abut and establish slidable rfaces 350 as the screws 210 are
ti ghtened or rel eased. The device can be used to provide an abutnment or

| ocati on for sone LQOFING REVICE{ROR JISE WITH SHAFTS OR TUBES

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
an axial region (18) extending over an outer inclined
contact surface (20) of the ring (13, 17). The ring (13,
17) and the collar end wall (25) have inner contact
surfaces (9, _22) confronting the outer surface of the
shaft (10) which are separated by sliding radial surfaces
(50) of the collar (19) and the ring (13, 17). AScrew-
threaded elements (21) sét in threaded bores (6) in the
axial region (18) of the collar (19) can be tightened
against the outer contact surface (20) of the ring (13,
17) to cause the inner contact surfaces (9, 22) to exert
clamping force on the shaft (10).

Figure 1.



has a bearing. In contrast to some known forns of |ocki njgy RRAGEMENT SHEET
-mechani sns, a device in accordance wth the invention doges gﬂp El Q%Q e
rotatabl e conponent and is easily fitted and removed repg q@ ------

‘Figure 1 arrangenent the inner ring 13 is sinply extended ard easri
machi ned in one operation. There is no need Substityte %l@eﬁtta'p@&ﬁqﬂmb;@ 1997he
ring 13. Also since no excessive tensile stresses are created on the inner
ring 13 there is no danger of fracture-f®r—this reason. There is also no
di stortlon so the raceways for the balls are unaffected. - 8-

requires specific machining.

A general object of the present invention is to provide an improved form of locking

device.

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 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 inner surface for
confronting tﬁe outer surface of tﬂe 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
a direction away from the end wall and several screw-threaded elements received in
threaded bores extending radially through the axial region of the collar means and spaced
apart relative to the rotational axis other than at 180°, the arfangement being 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 here 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
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A device for locking to a conmponent rotatabl e [pRFELAGRMENTSHEET
~said device conprising collar neans having an end wall wtlh a b gq 11999
"a surface for confronting an outer surface of the conponel D&Fﬁ)‘fﬂ;ﬁr- EF"@‘I"I'_ -------
extending axially fromthe end wall, a ring for disposing Det ween

region of the collar nmeans and the conponentSubstitute sheata® Recembers199¥ner
surface for confronting the outer surface of the conponent and a second
outer surface which is inclined relative Bo-the axis of rotation to

converge with respect to the axis of rotation in a direction away fromt

end wal |

andompunent | ansca eegibh rextesidihgedadaliynfromr eheeende avallp at ting foe disposing

extending radially through the axial region of the collar neans and spac

apart rel at ipéRvdel thé@xiaPregion GTdhe dllap nitaheind HRcomipoh&it! the rirdchatingad AANE
bei ng such that the screwthreaded el enents can be tightened to bear int

or a_gai NSt 106 SEHROS s Wobtroftily! A& Gnddr shilficd b the' Lofipyiidat 'l LXcbnd 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 threaded bores extending radially through the axial region of the collar means
and spaced apart relative to the rotational axis other than at 180° the arrangement being
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 and

diametrically opposed zones.

As will become apparent in the following description, the rotatable component niay
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 polygonal cross-section.

The ends of the screw-threaded elements may have plane surfaces parallel to the

rotational axis or set at an angle which may have the same sense as the angle of the
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surface of the collar neans and the first surface of the r|j REPLACEMENRSHEET
contact surfaces with respect to the outer surface of the orrpongné “QG@-I
nass 2. ...

_exgrt cl anpi ng force on the conponent "at dianetrically opgobee:zn
A device for locking to a holl ow conponent e ut : 59————
~device conprising collar neans having an endﬂ%—ﬁﬁ ﬁ@&_ 2erabet 18Rt or

~confronting an inner surface of the conpopent and a region extendlng
axially fromthe end wall; a ring for d|5805|ng between the axial region of

the collar rrean ngn t ce
for f conf ronf?‘ﬁ’é’ tﬁ’fggf%ﬂgfﬁ: HPré)a %scﬁotsgl & tb onenpgand %‘Lésé%ﬁdgcﬁ%ggr of
. surface which is incli d | at to t
: blind bores in thg (gecoix grlelc\é%or r%cei\}}lgg t XeI ends ]:)f trhgtsgl:[e{NQ hrea%e(gI elements. with

Preferably the confronting surfaces of the collar means and the ring which contact
the component and exert clamping force therein lie directly alongside one another along
the axis of rotation. Between these contact surfaces there may be radial guide 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 invention may be understood more readily and various other aspects and
features of the invention may become apparent, from consideration of the following

description and accompanying drawings.

Embodiments of the invention will now be described by way of example;only, with
reference to the accompanying drawings therein:

Figure 1 is a ‘part sectional representation of an assembly eﬁploﬁng a locking
device constrﬁcted in accbrdance with the invention and -

Figure 2 is an schematic representation of another assembly and locking device

constructed in accordance with the invention.

As shown in Figure 1, to a shaft 10 there is fitted a rolling-element bearing 11 and

a locking device 12. The bearing 11 is composed of an extended inner ring 13 which is



-9- respect to the axis of rotation in a direction away ffloRESISCENENTYBHEET

~and several

screw t hreaded el enments received in threaded Bores ext endi ng

‘radially through the axial region of the collar neans and am@g ______ pBEE

‘relative to the rotational axis other than Z),L 180 the arr
'such that the screwthreaded el ements can be24
‘agai nst the second inner surface of the ring to cause the outer surface of

bstitvtenshests §Dgcamber §

the ring and the outer surface of the end wall of the collar nmeans to act

as contact surfaces

ct fto the |nn surface f f he onent
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3. A devi ce accordln toclaiml1l or 2, wherein the confronting surface of
ntmgdurfg@ 9 e:nsnduguparalhktmlﬂietduserrpmmeraleuﬂi@smtbe dferd to

the coll ar

iconfiig

forma continuation of one anot her.

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 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 portion 18 of
a collar 19. The collar 19 has an end wall 25 with a bore forming a confronting surface
22 fitted over the shaft 10 with the surface 22 forming a continuation of the inner surface

9 of the ring 13.

The outer surface of the 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.

Two screws 21 are located in threaded bores 6 in the axial portion 18 of the collar
19 disposed 120° apart around the axis of the shaft 10. This angle is not critical and may
vary depending on the application. The screws 21 can be displaced inwardly 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 locating and receiving




,surface of the collar neans and the first surface of the
radially abutting guide surfaces of the collar nmeans and

4. A.devi ce according to claim3, wherein between the (3 ; .
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sl ide agai nst one another as the screwthreaded el ements (afé i gl

‘rel eased. 5.

scéewt hreaded el ements have end surfaces f
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of ‘the ring which are inclined relative to tHe axis of rotation. 6. A

devi ce according to an ] ( ) :
t hreaded el erthpends 23 of the serewis @d. thedneer fingt13 ofi the heasing eand the callar 19 @aded

bores for receiving the screw threaded el enents are spaced apart by [err]

one of clainse 1 to 5, wherein there are two screw

relative to tHeeeasilysfittdd oatoatheoshaft 10 and the screws 21 are then tightened to some

predetermined torque. The ends 23 of the screws 21, which can be tapered at the same
angle as the contact surface Zb, press on the outer surface 20 to displace the axial end
regio:i 17 of the inner ring 13 and the axial portion 18 of the collar 19 radially part. This

in turn causes diametrically opposed ‘surface contact zones 24, 26 of the inner 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 uniformly without causing damage to the shaft 10. To release the
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.

Figure 2 depicts another locking device 12 which is fitted inside a hollow shaft or
tube 120. The locking device is again composed of a collar 190 with an axial region 180
with two angularly offset threaded bores 220 receiving screws 210. An end wall 250 of
the collar has an outer peripheral surface 280 which is parallel to and confronts an inner
surface 300 of the tube 120. A 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 taperéd at an angle to the axis of the tube 120. As with the figure 1

embodiment, the surface 200 can be inclined at an angle of 1 to 5° and preferably 3° to

r contacting the second surface



- 10 - 8.° A device according to any one of claims I to | REPEACEMENNSHEET
,second surface of the ring has depressions, recesses or bl

receiving the ends of the screwthreaded el enents. 9. A gg;egﬁﬁcgé!?c}?%
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dew ce according to claim9, wherein the ring is itself anot her corrponent
of, or part of, some other structure whith is to be | ocked with the device.
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or blind bores for receiving the ends 230 of the screws 210.

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 bearing agé.inst

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 released. The
device can be used to provide an abutment or location for some other components such

has a bearing.

In contrast to some known forms of locking device or mechanisms, a device in
accordange with the invention does hot damage the rotatable component and is easily -
fitted and removed repeatedly. 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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1. A device for locking to a component rotatable about an axis; s-aid device
comprising collar means having an end wall with a bore defining a surface for
confronting an outer 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 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 a direction away from tl;e end wall and
several screw-threaded elements received in threaded bores extending radially through
the axial region of the collar means and spaced apart relative to the rotational axis other
than at 180°, the arrangement being such that the screw-threaded eleménts can be
tightened to bear into or against the sgcoﬁd 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.

2. 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 thé inner surface of the component and a

second inner surface which is inclined relative to the axis of rotation to diverge with
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. bearing. 11* ¢ A-de¥ice dccording to any o tyfe shst 9 *emrl?ﬁn he
i conponent is a hollow shaft or tube and contact surface of the end watl of
“the collar means and the first contact ~sdrface of the ring are outer

peri pheral surfaces which confront the interior of the component and the
axi al regi GASRSF torthe awis pfFotation s ajdirection away from the end wall and several screw

threaded elements received in threaded bores extending radially through the axial region
of the collar means and spaced apart relative to the rotational axis other than at 180° the
arrangement being 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.

3. A device according to claim 1 or 2, wherein the confronting surface of the collar
means and the first surface of the ring lie closely adjacent to form a continuation of one
another.

4. A device according to claim 3, wherein between the second confronting surface of
the collar means and the first surface of the ring there are radially abutting guide surfaces
of the collar means and of the ring which slide against one another as the screw-threaded
elements are tightened or re_,leased.

5. A device according to any one of claims 1 to 4, wherein the screw-threaded
elements have end surfaces for contacting the second surface of the ring which are
inclined relative to the axis of rotation.

6. A device according to any one of claims 1 to 5, wherein thére are two screw-
threaded elements.

7. A device according to claim 6, wherein the threaded bores for receiving the screw-

threaded elements are spaced apart by 120° relative to the axis of rotation.
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- 8. A device according to any one of claims 1 to 7, wherein the second surface of the

ring has depressions, recesses or blind bores for receiving the ends of the screw-threaded
elements. |

9. A device according to claim 1 or according to any one of claims 3 to 8, when
appended to claim 1, wherein the rotatable component is a solid shaft or spindle.

10. A device according to claim 9, wherein the ring is itself another component of, or
part of, some other structure which is to be locked with the device.

11. A device according to claim 10, wherein the ring is formed by an extended region
of the inner ring of a rolling element bearing.

12. A device according to claim 2 or any one of claims 3 to 8 when appended to claim
2, wherein the component is a hollow shaft or tube.

13. Adevice aécording to any one of the preceding claims, wherein the second surface
of the ring is inclined at an angle of 1° to 5° to the axis of rotation.

14. An assembly composed of a device according to any one of the preceding claims in
combination with the rotatable component.

15. A device or assembly substantially as described with reference to and as illustrated

in Figure 1 or Figure 2 of the accompanying drawing.



