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Clamping Assembly for Transmitting Torques
and/or Axial Forces

The invention relates to a clamping assembly of

the kind correspond:.ng +o the introductory part of
-cla:Lm 1.

A s:un:l.lar clamp:.ng assembly is known from DE-0S-34

- 44 608.  In this arrangement the _screw-thread is.
'_applied to the thinner end of the inner taper ring and

) ?engages ‘the screwed ring = by. means of a radially
'outwardly pronect:.ng perxipheral collar behind -a.

" radially. J.nwardly progecting per:l.pheral collar on the.

outer taper - ring. The engagement is -established in
that the outer taper ring is _elastically rad:.ally
expanded to some extent. - On clamping of the assembly
the outer taper ring :Ls urged, with engagement of its

. face ‘on the screwed r:l.ng on the inner taper ring,
' aga:.nst the thicker end of the 1atter. on withdrawal
_'the interface comes to bedr on the peripheral collars
of the screwed ring and of the outer taper ring.

- A peripheral collar which is brought into

| ~ engagement at an interface with elastic expansion of

one of the taper rings can only have a small height.
Accordingly , the pulling force which can be exerted
through such a collar is limited. The step, of which
only a small one is poss::.ble, is inclined to

‘deformation or distortion under high surface loadings.

With self-jamming taper angles, such as are generally
necessary for achieving high c_la_n_;ping’ forces, the
releasing forces are in practice just as large as the
¢lamping forces. The clamping assexnbly ~according to
DE-0S-34 44 608 is therefore only suitable for limited
values of torque. '




20 FEB *97 14:07 BARKER BRETTELL @121 456 1368 : P.7/31

-~
3 H

2

_ Furthermore, it is =a drawback that the screwed
ring is present substantially in front of the face of
the outer taper ring, i.e., axially outside the taper
rings and so increases the axial structural 1ength of
the clamp::.ng assembly.

. From EP-0S 7 217 there is known & clamping
assemhly of the scope defined, in which the arrangement
of the screw—thread relative to the taper surfaces is
the same but the screwed ring comprises a cylindrical
extension pro:ect:l.ng beyond the end of the outer taper
ring and having an. inwardly proj ecting collar which
engages in an ~outer peripheral groove in the outer-

- taper ring. Here again the ‘engagement is achieved with _
elastic deformation of at least one of the partners and
is’ accordingly restr:.cted to the height of engagement

'_at the interface.  The stress:.ng of “the clamping
" assembly takes place by engagement ‘of the face of the
_extens:l.on against a flank of the groove of the outer -

_ taper ring, whereby on account ‘of the necessity for
._deformation of the = extension. in  producing . the.

'engagement and the resulting th:.n-walled condition of

. - the extension, there arises the danger of hell:.ng out
" and other distortions on the application of the axial
compression forces for clamping. :

'~ From GB-A-624 872 there is known a clamping
arrangement for connecting axially aligned ghafts,
~ which are surrounded by a connection sleeve. The one
shaft has on its end a conical pin over which there
engages an internal taper on the connecting sleeve and

-onto which it is drawn by means of an outer collar of
the screwed ring engaging _behind the connecting

' sleeve. An outer component in. the form of a bearing is
arranged " axially outside the conical pin on a
cylindrical portion of the connecting sleeve and is
secured in a different manner.
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The 1nvention is based on solving the problem of
arranging a clamping assembly of the kind defined so
that large clamping forces are possible. '
Thls problem is solved by the inventlon stated in
claim 1. ' C _

- The :_mportant po:.nt jn this connection is that by
virtue of the  construction . stated no elastic
-deformat:.on of the peri.pheral- collars is necessarxy any
: longer in ordex to produce the engagement., The ‘screwed
ring can be slipped over the cylindrical outer
.perlphery of the outer taper ring untll its inwardly
pro;ect:.ng peripheral collar comes into engagement
'.agaz.nst the outwardly pro;ect:.ng peripheral collar on
~‘the outer- taper r:.ng. ‘Both together can then be
sllpped over the lnner taper ring from its thinner end,

" -unt:.l the internal screw thread on the screwed xring:

' comes into. engagement with the external thread on the

',.1nner taper .ring and" starts the stress;ng action.
-Naturally the screwed ring can also be slipped over the
already assembled-together inner and outer taper

rings. - All. the co-operating components can be maae
 gubstantially more gtable because they no longer have
to be distorted  to. achieve the engagement.
Accordingly,. the forces which can be applied are also
greater. _

When the co—operatlng conical surfaces of the
inner and outer taper ring have a cone angle which lies
in the self-jamming range, the clamping assembly does
not release of its own accord after releasing the
screwed ring. On the contrary, forces must be exerted
in opposition to the direction of release in order to
displace the outer taper ring from the inner one
again., This can be put into practice in an embodiment
of the invention according to claim 2.

A further embodiment of the invention is the
subject matter of claim 3. In this arrangement the



20 FEB 97 14:@8 BARKER BRETTELL 09121456 1368 P.9/31

T H

4

screwed ring can be drawn up as far as is permitted
from the torque point of view by the means available.
The peripheral collars engage one another with a
certain force and a predeterma.ned clamping condition is
already achieved. @ However, the final clamping
subsequently 'folioirs' ‘hydraulically, in that the
piston/ cylinder units are actuated and the outer taper
ring is drawn further onto the inner taper ring.

The same principle can also be used for releasing
the clamping assembly in that ac'cording to claim 4
pJ.ston/ cyl:.nder units act against the component seated
cn the cyl:.ndrlcal outer peripheral surface of the
outer taper ring. In this way there is produced a
compressive force transmitted through the screwed ring
to the J.nner taper ring and acting to disengage t:he '
-taper rings. e , '

The play or clearance provided in accordance with
claim 5 is of advantage so that no fr:.ct:l.on arises at
the inner periphery of the inwardly proj ect:.ng
peripheral collar of the screwed sleeve on engagement.

The - screw:.ng arrangement accord::.ng to Figure 6
permits axial adjustment of the outer component and is
of particular advantage when one is concerned with
securing outer components on vertical rods or columns.

A particular embodiment of the invention is the
subject matter of claim 7. In this arrangement the
inner taper ring is doubled and the other clamping
elements are correspoudingly also present in double
form. This allows the construction of a shaft or tube
coupling, the end of the shafts being inserted into the
double taper ring from both ends until the end faces
come into engagement with one another at the centre.
The drawing-on on the two screwed rings can take place
in a mutually independent manner.

A shaft coupling with a double taper ring
producing the conmnection and with two outer taper rings
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is known in itself from US-A-1 732 355. In ¢this
arrangement, - however, only one screwed sleeve is
present and the constructional layout with regard to
the taper rings and their disposition is different.

A further embodiment -which is important in
practice is that of the coupling ‘flange according to
claim 8.

In order “to be able to employ also the region of
the .-per:l.pher_al__ colJ,ar of the outer taper ring for
transmitting . radial - clamping - forces, there is

'--recomended a chamferlng or taper in accordance with

claim 9, which results . J.n ‘radial components being

" generated by the axial forces ‘of the screwed ring.

‘The preferred angle is 45° (claim 10).

In order . to ensure that as 1arge as possible a
proport:.on of the 1ongitud:.na1 forces exerted by the
screwed r:.ng is oonverted into radial clamping forces

_and so that not too much of the deformation energy is
lost in overcom:.ng the play, a longitudinal slotting of

the taper rings in accordance with claim 11 is

recommended.
. Although the . J.nventlon is not bound up with the

presence of a self-jamming cone angle, the preferred.

embodiment does however ehvisage guch a fact in order
to be able to transmit the greatest possible torgues.
The releasing forces which are then necessary c¢an be
applied either by additional screws or by screwing of
the screwed ring itself.

Generally speaking, when the screwed ring is
pulled on there is no rotation of the inner taper ring
with it, so that no special steps are necessary in
order to secure this component on the shaft or on the
inner component to hold it against rotation.

However, in order to be independent of the
adhesion of the inner taper ring on the shaft and
furthermore to be able to bring about a torque
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conversién, there is recammended a torque applying tool
~ in accordance with claim 13, abutting against the outer
. component. The torque on clamping of the assembly then
only leads to forces remaining . within the clamping
arrangement, so that a slippage is basically no longer
caused. . -
 In the preferred embodiment according to claim 14
the torque applying tool includes a toothed pinion, of
which . the - pitch-circle diameter is substéntj.ally
smaller than the diameter of the screwed ring. When
the pinion :Ls turned by suitable means, for example a
N s_'paz_irier or a crank, there is- a torque conversion
" corresponding to the ratio of the dismeters.
.~ The teeth which co-operate with the pinion can be -
provided. on the outer periphery of the screwed ring or
‘on .a_'- ”s_epla_r_:'a'l:,e tool which c¢an be. applied in a.
. 'rot,'at'icna_lly- t:oﬁp'led _manr_ner tb,' the screwed ring, its -
. outer _pé_riph’ery then. ,ca,tryirig the -t_ee?;l_i (claims 15, 16).

.. The tool can’ ééper’allf only be fitted onto the
_scr,ewed ring from the ‘side, which then has a polygonal
actuating outline, on which the tool can be fitted in
different angular positions. ' The teeth then do not
need to be provided over the whole periphery but only
“over an arc on the screwed ring corresponding to the
anqular difference between two different such positions.

For mounting and suppoi:ting the pinion on the
outer componént there is reconmended the embodiment
sccording to claim 18, according to which the pin can
be rotatable in the bore or it can be secured and have
the pinion rotating om it. '

' phe torque lock of claims 19, 20 and 21 arises
when the limiting torqﬁe is exceeded and therefore on
sudden displacement of the clamping agsembly, in its
operatiori and leads, according to the direction of
rotation, to release of the screwed ring in oxrder to
avoid damage to the shaft and the inner taper ring, oOr
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to a more secure drawing~on of the screwed ring and
thereby of the- clamping assembly. ' ;
The invention extends also tc further features
glven ‘in the description of an example, as well as to
' all combinations of the features disclosed.
| Embodiments of the 1nventlon by way of example are
-1llustrated in the drawing. :
Fig 1 shows an elevation, partially SeCtloned, of
a first embodzment of a clamplng assembly accordlng to
the invention; _
Fig. 2 shows a partial view from’ Flg. 1 show1ng an
advantageous modlflcation,
Fig. 3 shows 'a view corresponding to Flg. 1 but of
a second embodiment. '
Figs. 4 and 5 show views corresponding to Fig. 1
" but of further embodlments; )
' Fig. 6 shows dlagrammatlcally the operatlon of a
;_torque—applying toola-*- ‘ _ _ .
' Fig. 7 shows a part;al view of F1g 6 looking from
the left. - R
. - Figs. 8 and 9 show corresponding part1a1 views of '
further embodiments of the torgue-applying tool.
' Pigs 10 and 11 show views corresponding to F;gs. 7
~ and 6 and of an embodiment with torque locks.
| The clamping arrangement indicated as a whole at
100 serves for securely clamping onto a shaft 1 with a
cylindrical external surface 2 an outer component 3 in
the form of & gear wheel with a bore having a
cylindrical inner surface 4, allowing radial spacing
away £rom the outer surface 2. The right-hand end of
the clamping. assembly 100 as viewed in Fig. 1 engages
in the clearance between the cylindrical surfaces 2 and
4.
The clamping assembly 100 comprises an inner taper
ring 10 of which the cylindrical inner surface 5
engages the cylindrical outer suxface 2 of the shaft 1
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and it has a conical external surface 6 with a taper in
the self-jamming range, of which the thicker end, i.e.
- that which is in the left in Fig 1, has joined on to it
a radially outwardly projecting peripheral flange or
collar 7 which has on its 3 external surface a
_'screw;-thread 8. "Release  threads ‘9 are formed,
distributed over the p_eripher.y, underneath- the thread 8
- in the portion of the collar 7 which projects radially
.. beyond the thicker end of the conical surface 6, and an
engaged clamplng assembly can be released again with
the aid of these threads. '
o Arranged on the conical surface 6 of the inner
N _'-taper rmg 10 is an outer taper ring 20 which has a
: '--con:.cal J.nternal surface 11 of the same cone angle as
~ the surface 6 and a cylindrical outer per:.pheral
g '.surface 12 which -engages the inner surface 4 of the
- outer component. ' '
. Prov:Lded on -the. thinner end of the outer taper -
g ring 20 is a radially outwardly projectz.ng peripheral'
_collar 13 which projects beyond the cylindrical ‘outer
_snr.fac_e 12 and of which _'i:he engaging surface 14
perpendicular to the axis and towards the thicker end
is freely accessible for a ring sl:l.pped on to it from
the thicker end. ' : _
~ The peripheral collar 13 of the outer taper ring
20 is surrounded by a screwed ring 30 which has on its
end an internal thread 15 -lco-operatix'xg with the
external thread 8 on the outer periphery of the
peripheral flange 7. The inside diameter of the thread
15 is greater than the outside diameter of the collar
13 so that the screwed ring 13 can be slipped from the
right as viewed in Fig. 1, over the outer taper ring,
and the thread 15 can clear the collar 13.
_ The screwed ring 30 has on its other end a
radially inwardly projecting peripheral collar 17 which
engages radially from outside behind the collar 13 on
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the side away from the threads 8, 15 and with its
surface 16, perpendicular to the axis, comes into
engagement against the engaging surface 14 ‘of the
collar 13. The inner surface 18 of the collar 17 is
cylindrical and allows some degree of pley'in relation
to the outer surface 12 of the outer taper ring 20 in
ordexr to avoid friction at this point.

When the clamping assembly 100 is assembled

together the outer taper xing 20 can be slipped'onto.

the inner taper ring 10 and then the screwed ring 30 is
slipped over from the right as vzewed in Fig. 1 and the
threads 8, 15 are hrought into engagement. In this way

the clamping assembly 100 forms an assembly that holds .
. together. By tightening of the screwed ring 30 the .
~ outer taper ring 20 is drawn to the left in Fig. 1 omn
"the inner taper r1ng 20, whereby a radial spreading or

. expansion of the outer taper ring 20 takes place and

'.thereby the clamping against the inner surface 4.

To avoid. excessive 1osses in ‘the axial “clamping

force applled by the screwed ring 30 the outer taper
ring. 20 is radially slotted right through at one p01nt,'

1nd1cated by the absence of hatching, whilst the inner

‘taper ring 10 is slotted at several points distributed

over its periphery in the region of its tapered surface
6. ; .

To release a clamping assembly 100 provided with
self-jamming taper surfaces 6, 1l releasing screws are
screwed into the release bores 9 and come up against
the face 19 of the collar 13 of the outer taper ring 20
which is opposite the engaging face 14. However, the
screwed ring 30 can be brought also with its face which
is towards the outer component 3 to engage against it
and to effect the release by further screwing in this
direction.

When the clamping assembly 100 of Fig. 1 is in its
clamped condition, the outer component 3 which is to be
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clamped on the shaft 1 shares in the axial displacement
of the outer taper ring 20 in relation to the inner
taper ring 20 which is securely seated on the shaft 1.
In many cases this does not matter. However, if it is
desired that the outer 'comper_;ent 3 remains fixed
axially in relation to the shaft 1 when the clamping
assembly 100 is tightened, an arrangement according to
Fig. 2 can be chosen. ' In this arrangement the outer
. component . 3 has an e‘xt'ension 3' projecting radially
inwards - as far as the face 21 of the inner taper ring
20 at the thinner end ‘of the latter, and the progectlon
3' abuts either directly against the face 21 or through
an :.nterposed r:l_n_g _2_2_.. Ther on d:.splacement cf the
outer tapet ‘ring 12‘0 to the left in Fig, 2 the outer
component 3 can no longer share in the movement in
relation to the shaft 1. - : '

In order to. be able to apply to the screwed ring
30 the torque needed .for tightening, there are provided
grooves 23 extend:.ng parallel +¢o the axis and
aistributed over its. per:.phery and in which an
approprlate torque—apply:.ng tool can be engaged.

In the clamp:l.ng assembly 200 of Fig, 3 components
of corresponding function are identified by the same
‘reference numerals.

The difference from the clamping assembly 100 lies
in that in the assembly 200, in the engaging face 16 of
the collar 17 of the screwed ring 30 which is towards
the collar 13 of the outer taper ring 20 there are
arranged a onumber of small piston/cylinder units
circumferentially distributed and acting parallel to
the axis, the pistons of these units being displaced
out of the associated cylinder bore 26 in the collar 17
against the engaging face 14 of the collar 13 when a
hydraulic pressure medium is introduced through the
connections 27. 1In this way the outer taper ring 20 is
drawn to the left in PFig. 3 in relation to the inner
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taper ring 10. The force is transmitted through the
screwed ring 30 and the threads 18, 15 to the inner
taper ring 10. The pistons 25 could project to some
extent towards the engag:mg faces 16 from the start
i.e. when they engage aga:.nst the base of the bore 26

of the cylinder, oI alternat:.vely they could initially

be retracted completely below the engag:.ng face 16.
~ The screwed ring 30 is therefore first drawn up by

‘a certain degree of tightening, after which the further

clamping is undertaken hydraulically in that the
plstons 25 are forced out undex high pressure.
wWith smn.lar p:.stonl cylinder units wh:l.ch however

© act on the other side and come into engagement against
_the outer ‘component 3 secured on the outer taper ring,

the release of  the clampzng assembly 200 can be

| performed.. : In the eppl:.cat:n.on of’ pressure against the
1eft hand side (as vxewed in Fig. 3) of the outer

component 3 -this f:.rst leads to relat:.ve movement of

. the taper surfaces 6, 11 and thereby causes ‘release of
. the clamping assembly 200.

The bores 29 in the flange 7 serve, at the start

of the clampz.ng step, when the inner taper ring 10 is
not yet £ixmly seated on the shaft 1 to be able to
; oppose the torque applied by a su:.table torque apply:.ng

tool to: the screwed ring 30.

' In Fig. 3 an ‘alternative is jndicated in broken
lines in that the bore 4, instead of having 2a smooth
cylindrical jnternal surface, can also be provided with
an internal screw thread 31 which is screwed onto an
external thread 32 on the r:Lght hand end in Fig. 3 i.e.
the thicker end, of the outer taper ring 20. The outer

component 3 can be adjusted axially within a limited

range. On tightening of the clamping assembly 200 the
outer component 3 is secured on the outer taper ring 20.
In Fig. 4 there is illustrated 2 clamping assembly

300, which is made mirror symmetrlcal about a central
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plane 33 perpendicular to its axis. The double~taper

ring 10' comprises two inner - taper rings 10
correspond:.ng to Fig. 1 joined together integrally in
the region of their flanges 7. The remai'nj_.ng elements

" are present in double form . correspondingly. The
- clamping assembly 300 serves as a shaft coupling. = The
~ends of two- shafts 1 engage 4in ‘the double-taper

rixig' 10' from opposite ends and are separately joined
to the &ring 10' by operation of the clamping
rings 30,30. The "outer components 3" in this case are

'thlck-walled clamping - rings wh:.ch simply have to take

the per:.pheral tension needed to achieve the radial
clamping force. _ : o
A particular fea.'l:ure in th:l.s embod:unent lies in

~the fact that the engaging surfaces 14,16 of the outer

taper ring 20 and of the screwed ring 30 do not, as in

the embodiments of E‘igs. , 1 and 3, extend perpendicular

to . the axis but have an :mclined pos:.tion, i.e. they

'-are conlcal. The angle 32 :l.n relation to the axis
'amounts, in the embod:unents hy way of example in
Fig. 4, to about 45° ' In this way, also in the region
of the collar 13 of the outer taper ring 20 there is a .

certain degree of radial pressure on the latter which

'dela.vers an added amount to the torque that can be
transmitted. :

In Fig. 5 there is illustrated an embodiment by
way of example in which the outer component 3 is in the
form of a coupling flange which can be secured oato the
region of the end of 3 shaft 1 by means of a clamping
assembly 400. In the clamping assembly 400 likewise
the engaglng ‘surfaces 14,16 have the inclined

. arrangement shown in Fig. 4.

A feature common to the clamping
assemblies 300,400 of Figs. 4 and 5 is that the screwed
rings 30 A are made. of hexagonal form at their

c
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peripher:.es, like a nut, 4in order to offer the
possibility of engagement by a spanner. ‘
Instead of the t:.ghtenz.ng of the screwed xing
being by using a corresponding rotating means, for
‘example 'a hooked key engag:.ng in grooves 31 on the
: per:.phery of the screwed ring 30 (Figs. 1,3) or using a
normal spanner (Figs: 4,5) engaging on the periphery of
the screwed ring 30, . _according to Figs. 6 to 9 a
special torque-applymg tool can also be provided. :
o In the embodiment according to Figs. 6 and 7 the
.__-screwed ring 30 has on its outer periphery an array of
Ny teeth 35 engaged by the teeth of a pinion 40 rotatably
:mounted by means of a pin 41 in 'a bore 42 in the outer .
'component 3 parallel to. the axis, and has on ‘its other
| end a project:.on 43 with faces for engagement by a
'.--spanner, on “which a crank or spanner can "engage. . The
' giameter of the. pitch circle of the teeth on " the
'-_..p:l.nion 40 amounts in the embodiment shown to only about
'_a quarter of the pitch c:.rcle of ‘the teeth 35 so0 that'
-"-on . the . applicat:l.on of a predeterm:.ned torque for
s rotating the pinion 40 about four times the torque is
. ‘exerted on’ the screwed ‘ring 30.  An alternative
'-_-'embodment is shown in !‘ig. 8. A tool 50 is prov:.ded'
with a spanner jaw 51 which fits on to a male
hexagon 52 on the screwed rJ.ng 30. The tool 50 has on
the side of it furthest from the jaw §1 an array of
teeth 53 engaging the teeth of the p:l.nion 40.. Oon -
rotation of .the pinion 40 by means of the hexagon
socket 44 the screwed ring 30 is turmed Jjust as in the
embodiment of FPigs. 6 and 7. The advantage of this
embodiment 1lies in the fact that the tool 50 can be
fitted on to the screwed ring 30 from the side and
therefore the shaft 1 does not need to have an
accessible end, and that the teeth 53 only have to be
- provided once on the tool 50, whilst in the embodiment
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of Figs. 6 and 7 each individual screwed ring must have
its own teeth. _

During tightening of the screwed ring 30 of
Fig. 8, when the pinion comes to the end of the
teeth 53 which extend only over an angle of. about 90°,
the tool 50 is correspondingly shifted on the ring 30.

- The tool 60 of Fig. 9 differs from the tool 50 in:

thaﬁ, instead of the external teeth 53, an arcuate

‘opening 61 is prov1ded with an array of teeth 63 on its.

_outer periphery, engaged from inside by the pinion 40..
 The ~arcuate openJ.ng 61 in the tool 60 is wide enough so
that the pinion 40 engages in the teeth 63 on its
outside and is prevented from jumping out by the inner

limiting surface of the arcuate recess 6l.
In Figs. 10 and 11 there is illustrated a torque

lock 70 which is f:.tted to the already tJ.ghtened_
assembly 6,7,30. . Aga.m the screwed ring 30 has in this

embodiment ' an - external hexagon 52 and the torgue

lock 70 is fozmed ‘'as a plate with a spanner Jaw 51

.

which fits the external 'hexagon 52. Outside the &

spanner jaw 51 which therefore forms an opening fi-l-.-i:ing'-f'

the outer periphery 52 of the torque lock 70, is a
hole 71 perpendicular to the plane of the plate and
engaged by a screw 72 which passes through it and

‘engages in a threaded bore 73 in the outer

component 3. The torque lock 70 . thus connects the
screwed ring 30 to the outer component 3 against
rotation. However that is not its actual function ‘as
the taper rings 6,7 are seated securely in relation to
one another, once the screved ring 30 has been
tightened, on account of the self-jamming angle. The

actual function of the torque lock 70 only starts when.

the limiting torque of the clamping assembly is
exceeded, and when the assembly therefore starts to
shift on the shaft 1. Then the outer component carries
the torque lock 70 with it and thereby the screwed
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ring 30 in the direction of the +torgque whereby,
according to the arrangement of the thread, a loosening
of the taper rings 6,7 or an increased tightening of
them takes place. The first may be desirable in order,
in the event of @excessive - torque, to provide
simultaneous relief - and " to protect "against _the'
co-operating cylindrical surfaces of the shaft 1 and
" the taper ring 7 being damaged. The latter may be
desirable in _order immediately to cope with the
excessgive torque .b'y immediate increased tightening of
the assembly. With the same direction of rotation the
action of the torque lock 70 can be altered in that the
y ola.mping assembly is turned around - and the torque
lock 70 is applied to the other ax1a1 side of the outer
component 3.
A torque lock can also be put into effect in that
. for example the tool 50 of  Fig. 8 is left on the
. screwed . ring 30 after tighten:.ng and is secured to the
_ " outer component 3 against rotat:l.on by means of a screw
" applied clear of the spanner jaw 51, engaging in the
'bore 71° J.nc_‘lJ.c_ated in broken lines. ) |
The thickness of the torque lock should not be too
small, so that the screwed ring can also be grasped
securely in the longitudinal direction in different
positions.
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c1§ims

1. Clamping assembly for transmitting torques
and/or axial forces between an inner con\ponent (1), in
particular a shaft, having a cyl:.ndrlcal external
.surface (2) and at least one outer component (3), in
particular a hub, _arranged on . it and having an
open:Lng (4) w:.th a cyl:.ndr:.cal internal surface, -

. with an inner taper ring (10) with a cylindrical_ |
_inner . surface (5) designed to engage the outer
'surface (2) of the inner component (1) and a coﬁical_
outer gsurface (6), : |
_ . w.'l.th an outer taper r:.ng (20) © with an outer
- surface (12} des.i.gned to engage the c_:ylindrical inner
surface (4) of the opening and a2 conical inner .
sui:face (1'1') des.tgned to- - co-operate with the conical _'
outer surface (6) of the inner taper ring (10), _

- and with a screwed ring {30) which can be screwed
on to a thread (8) on the inner taper ring (10) and
having a rad:.ally inwardly projecting peripheral
collar (17) by which it engages behind a radially
outwardly projecting periphefal collar (13) of the
outer taper ring (20),

characterised in that,

the peripheral projection (13) on the outer taper
ring (20) is providea 'on the smaller end of the latter
and 'projects outw_atd—_s beyond the outer periphery (12)
of the portions of the outer taper ring (20) preceding
the thicker end of the outer taper ring (20)

~ and that the thread (8) is provided on the thicker
end of the inner téper- ring (10) and projects outwards
over the outer periphery of the poxtions of the _i_nr_xer-
taper ring (10) preceding the thinner end of the inner

TS
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taper ring (10) and over the outer periphery of the
peripheral collar (13). '

2. Clamping assembly according to claim 1,
characterised in that the inner taper ring (10) has a
radially outwardly pro:ecting peripheral flange (7), on
the outer periphery of which the thread (8) is prov:Lded-
nd which has axial through-go:.ng threaded bores (9)
for release screws in front of the face (19) of the
radially outwardly projecting peripheral collar (13).

3. Clamping assembly according to cla:un 1 or 2,
characterised in that. circumferentially distributed
.hydrlaulic piston/cylinder un:.ts (24) are arranged in
the engaging surface (16) of the peripheral collar (17) .
of the screwed ring (30) wh:.ch is towards the
peripheral collar (13) of 'che outer taper ring (20) ’
- the - pist__ons of the units engaging,. on actuation,
agai_nst- i:he engaging face (14) .of the peripheral
collar (13). S '

4. Clamping assembly - ' according to one of

claims 1 to 3, characterised in that circumfexentially
. distributed hydraulic piston/cylinder units (28) are:
arranged " in the face which is towards the outer
comﬁonent (3) of the radially inwardly projecting
peripheral collar (17) of the screwed ring (30), the
 pistons of the units, on actuation, engaging against
the opposed face of the outer component (3).

5. Clamping assembly according to one of
claims 1 to 4, characterised in that the inner
periphery (18) 'of the radially inwardly projecting
coliar (17) of the screwed ring (30) has radial
clearance in relation to the outer surface (12) of the
outer taper ring (20). '

/
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6. Clamping assembly according to one of
‘claims 1 to 5, characterised in +that the outer
component (3) has in its opening (4) a screw
thread (31) and the outer taper ring (20) has an-
external thread (32) on its outer periphery and the
“outer component (3) is screwed on to the outer taper
ring (20). | | | |

7. Clamping assembly according to one of

.claims 1 to 6, characterised in that it is made

' '_ mirror-symmetrical about a central plane perpendicular

to its axis and includes an 4inner double taper

" “ring (10') with two outer taper rings (20) arranged on
it and two clamp:.ng nngs (30) .

S 8'. ' Clamping assembly according “to -one of claims
1 to 6, characterised in that the outer component (3)
‘ is in the form of a. coupling flange. -

o 9. Clamping assembly according to one of claims
1 to 8, characterised in that the engaging faces (14,
16) of. the outer taper ring (20) ‘and the screwed ring
(30) are inclined in such a way that the outer taper
ring (20) experiences on tightening of the clamping
assembly a radially inwardly directed force component
in the region of its peripheral collar (13).

10. Clamping assembly according to claim 9,
characterised in that the angle (32) of the inclination
amounts to about 45°.

11. Clamping assembly according to one of claims
1 to 10, characterised in that the inner and/or the
outer taper ring (10, 20) is longitudinally slotted
radially right through in the region of the taper face

(6, 11).
—_—
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12. Clamping assembly according to ome of claims

1 to 11, characterised in that the cohe angle of the
taper surfaces (6, 11) is in the self-jamming range.

13, <Clamping assembly according to one of c_laims'
1 to 12, characterised in that a tori;ue-applying -tool
~is 'provided supporting itself on an axis of- rotation
(41) on the outer component (3) and engaging the
periphery of the screwed ring (30). ' -

14. Clamping. assembly according to claim 13,
chara.cterlsed in that the torque-applying tool includes
a toothed pinion (40) of which the pitch circ,'l.e
diameter is substantially smaller than the outer
diameter of the screwed ring' (30).

'15. Clamping assembly according to claim 14,
characterlsed ‘in that the screwed ring (30) has on its
outer periphery an array of teeth (35) matching the
pinion (40). ' '

16. Clamping' assembly accord:mg to claim 14,
character:l.sed in that the tool (50, 60) is capable of
being placed in a non-rotational mammer on the screwed
ring (30) and has the teeth (53, 63) "-on_ its periphery.

17. Clamping assembly according +to claim 16,
characterised in that the tool (50, 60) can be placed
on the screwed ring in different angular positions and
the teeth (53, 63) cover an arc corresponding at least
to one angular step.

18. Clamping assembly according to one of claims
13 to 17, characterised in that there is provided in
the outer component (3) a bore (42) which is parallel

-
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to the axis and in which the pinion (40) is rotatable
about a pin 41.

- 19. Clamping assembiy according to one of claims
1 to 18, characterised in that a torque lock (70) for
the screwed ring (30) is prov:.ded, engaging on the
outer compon_ent (3). '

20;_ C1amping .assembly according to claim 19,

o characterised 1n that the torque lock (70) is in the

: .form of a plate which has an opening (51) matched to

~ the non-c:.rcular outer periphery (52) of the screwed

_ ring (30) as well as a hole (71) clear of the opening

(51) for the passage of a bolt (72) engaging in the
outer component (3) -

21, Cilamp'ing. assenibly accordi:ig to claim 20,
character:.sed in. that the torque lock is formed by the
tool (50, . 60) which has -an additional hole (71') for
the passage of a bolt engaging in the outer component
(3).

_—
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