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Taper Clamping Unit

From GB-PS 14 17 107 there is known a taper
clamping ‘unit with two co-operating taper rings of
which the one hes a radial flange in which are mounted
axial clamping screws of which the head ends engage
partially over the other taper ring and of which the
edge of the head engages a't one side in an outer
circumferential groove' in the other taper ring. On
tightening or loosening.of the clamping screws the
heads of them press against the one or other flank of
the peripheral groove. : .

This clamping unit is wunsuitable for exerting
large forces because the gcrews are only supported by

_-one side of their ‘heads and this results in high
_contact pressures at the poznts of contact as well as
. causing bending moments.. | ‘

Taper clamping arrangements which do not represent

. 'self—contained taper clamping units but have similar .
'features are shown by DE-PS-924 407 and US-PS 25 70 604.

A clamping unit having the features corresponding
to the 1ntroductory part of claim 1 is shown by
DE-A 24 ¢4 104. o

' The invention is based ‘on solving the problem of
arranging a taper clamping unit of the kind defined in
such a way that it is simple, variable and in a

'position to exert pure mechanical transmission of large

forces. .
This problem is solved by the invention stated in
claim 1. _ ' .
By virtue of the fact that the flanks of the one
taper ring or of the cylindrical bushing extend
respectively in front of large parts of the engaging
face of the associated peripheral flange, the
peripheral flange has an almost full . face abutment

~surface for both engaging faces in both directions of
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rotation, whereby on the one hand the surface pressures
at the engaging faces are reduced and on the other hand
the peripheral flange is loaded symmetrically so that.
'no bending forces are exerted on the screws. The
flanks of the recess should extend "abutting against
axial forces" beyond the engagin_g faces, i.e. they
should be backed-up in a stable man_ner by appropriate
dimensions of the quantity of material so that they can
also take forces. The aim of the invention ‘is not
| fulf:l.lled by flanks. formed as side ©portions of
. sheet—metal th:l.ckness. R | |
' By virtue of the invent:.on the screw is engaged in
both d:.rect:.ons of rotat:.on by axial faces which are in

position to transmit the forces of comparable
magn'itud'e.' . The screws serve both as clamping screws
and as loosening screws.  Therefore, it is no longer

necessarxy - to provide sPaee for separate loosening
_-_screws, - as was generally the case with the taper
' clamping connect:.ons known h:.therto.' The space thus
'obtained can be employed for further screws and thereby_.
to increase the overall axial- force that can be_
applied. The 1oosen1ng of the clamping unit does not
" take place, as in most known designs, in that the ends
of the loosening screws: act aga:l.nst an abutment face.
- In such an- arrangement the forces which can be
transmitted are small and there is a danger of damaging
the loosening screws. In the invention on the contrary
the loosening takes place with the transmission of the
| forces against the engaging face of the peripheral
flange, 4i.e. on a much greater surface and with
correspondingly reduced pressure. Moreover all the
screws which are present are available for applying the
loosening force. The increased loosening forces, which
are entirely comparable with the clamping forces, make
it possible to employ particularly low angles of taper
down to 2°. At low angles of taper the mechanical




,28 FEB 97 12:58 BARKER BRETTELL 0121 455 1368 -~ P.ase8

3

efficiency of the comrers:.on of the axial clamping

forces into radial clamping forces is particularly_
- high, i.e. with given axial clamping forces
particularly high torques can be transmitted relying
. purely on fr:.ction. :

The recess serving to receive the peripheral
flange, therefore fcr example of the head of the screw,
is formed by two mutually separate components. The one

- -flank of the recess is formed. by the face of a taper
| ‘r:.ng. the other flank of the recess being formed by the
‘one  gide of the end flange of the ianer or outer
bushing. ‘l‘his has the advantage on the one hand that
‘with inner or outer bushings of different dimensions a
.' -matching of the d:.ameter can " be ach:.eved w:.thout
K -altering the taper ‘components and on the other hand
standard taper clamping ‘units already currently
commercially available or in iuse can be put to use in
the manner according to the :mVent:Lon by the addition '_
‘of the inner or outer bushing. B -

' 0vera11 the invention results in a taper clamping
unit . of exceptionally: high performance but which can
~easily be released. The torque which can be
transmitted per unit of weight is suhstantially h:.gher'
than in the known arrangu-ents.

The annular ‘washers .acccrding to claim 2 are
preferred in order to keep to a minimum the friction
losses at the engaging faces of the peripheral

projection of the screws. For example washers of
hardened steel can be used and treated with a solid
lubricant.

According to claim 3 the recess should receive the
peripheral projection in an axial direction with only a
small amount of play.

This offers particular security of tightening of
the taper clamping arrangement. In the conventional
taper clamping arrangements, where several screws are -
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used distributed around the periphery, one has to keep

- carefully to a predetermined tightening sequence in
order to prevent excessive tightening on one side’

leading to tilting of the taper clamping arrangement.
With the narrowness of the recess according to the
invention, if one screw is tightened and has caueed ‘a
predetermined 'a;:ial displacement of the conical
components, after a small amount of travel in the
region of 0.3 to 2.0 mm the adjacent screws come into
engagement with the other s:.de of the:.r perlpheral

_ projection against the other flank. of the recess and -

thereby prevent the further or . excess:l.ve tightening of
the f:.rst-ment:.oned screw. . The result is an ‘automatic
and forcible. balanc:.ng of the tightem.ng of the. screws. '

In one important embodz_ment of the invention the

perzpheral projection is the head of a cap—head screw

_ (cla:.m 4) .

" The alternauve is 'a' kind "of ' speoial - screw

_accordzng to- claim 5 in wh:i.ch the shank extends both

sides of the peripheral: projectn.on._-

_ Whether the cut-out for the shank of the screw
‘according to claim 6 is provided on one s;de or both
.~ sides of the recess depends on whether there .is

involved a cap screw or a "double-sided” screw.
The blind holes according to claim 7 signify that

the end flange of the inner or outer bushing can be
' made substantially thicker so that any distortion by

the axial releasing forces is counteracted.

The further feature according to ‘claim 8 results
in a kind of @encapsulation of the peripheral
projections or cap~-screw heads which guards against
contamination and corrosion.

In claims 9 to 12 there are revealed particular
embodiments of clamping arrangements with additional
cylindrical bushings of which the common advantage lies
in the fact that on tightening of the clamping' unit no
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displacement of the outer component in relation to the
inner component in an axial direction takes place and
the clamping units are always capable of positive
-release. . _
Some embodiments of the invention by way example
-_are :Lllustrated in the draw:.ng.
Fig. 1 shows a partial section through the axis of
a first embodiment of a clamping unit;
Figs. 2 and 3 show illustrations of further
. embod:.ments corresponding to Fig. 1, :
; F:Lg.‘ 4 ehows a partial v:Lew accord:l.ng to Fig. 3
~ -with a detail modification; ' :
R  Figs. 5 to 7 show sections through the axis of
-'further embodments formed as clamping units, the inner
_ and outer components being omitted.
' The clamping unit 100 in Fig.._ 1 serves for the
'forc:.ble securing of an outer component 1 having a
cylindrical opem.ng 2 onto an. inner component, for
. example a shaft 3, having' a cylindrical outer surface

4. . The opem.ng 2 and the surface 4 are arranged
concentrically and define between them a cylindrical
. space. '

The clamping unit 100 is arranged in this space.
_ The clamping unit 100 in Fig 1 comprises a
‘thick-walled taper ring 51 of which the cylindrical
outer surface 52 engages in the opening 2 in the outer.
component 1, and which has a conical inner surface 9
and axial screw-threaded bores into which the screws 14
are inserted. The inner taper ring 53 on the other
hand is of thin-walled .construction and has a conical
outer surface 17 which has the same cone angle, lying
in the self-jamming range, as the conical surface 9 and
engages the latter. In addition at the thicker end
there is provided a flange 54 extending across the thin
end of the ring 51 and the screws 42 extend through
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this flange and the heads 13 of the screws 14 bear
against its outer face 22 from outside.

The taper rings 51, 53 together form a
conVentional clamping unit  50. However, the
cyl:.ndr:.cal inner surface 12 of the ring 53 does not,
as is usual, engage the outer s_urfa_ce 4 of the shaft 3
but the oufer surface 55 of a cylindrical bushing 56
which has, axially beyond the screw heads 13, a radial
flange 57 which has a face 21 which is perpendicular to
the axis and is towards the screw heads 13 and extends
radially as far as the outer periphery of the screw -
heads 13, as well as having openings 27 for the passage
of a torque-applying tool to engage the screw heads
‘13, . The openings 27 are just wide enough for a tool to
be inserted in the hexagonal recess in the screw head
13 to allow it to be turned in this way (Fig. 1 and 2) .
SO thail:' the shank 35 of the screw can just pass through -

B £ (Fig.' 3)" A Tecess 25 for receiving the screw head
13 is formed between the faces 21 and’ 22 of the flanges .
'57. and 54. : -

' Each screw head 13 def:.nes ‘a poripheral pro:ect:l.on'
which engages in the recess 25 in both axial.
directions. In this arrangement the top face of the

Y, - scrxew head forms an engaging surface 31 which can
co-operate with the face 21 of the recess 25 and the
underside of the screw head 13 forms an engaging face
32 for the face 22.

When the screw 14 is tightened the taper rings 51,
53 are moved relative to one another and the two taper
surfaces 9, 17 move 'over one another. In the
embodiment by way of example the taper angle is about
3°. As a result of the relative sliding motion of the
conical surfaces the clamping unit expands radially and .
thereby clamps the outer component 1 onto the shaft 3.

When, after having been tightened, the screws 14
are subsequently released, the clamping unit 100
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remains clamped because the angle of taper is
self-jamming. It is therefore necessary to apply a
positive axial releasing force in order to free the
clamping unit 100. This occurs in that the screws 14
are unscrewed further wuntil the _engaging surfaces
 formed by the top fe.ces of the screw heads 13 engage
against thé face 21 of the recess 25. On further
rotation the taper ring 51 is thereby pulled away from
the taper ring 53 and the clamping unit 100 is freed.
The screws 14 thus serve: “both for tightening and also
‘for freeing - the clamping unit = 100. They can - be

o -_arranged around. . the ' periphery of . the flange 18 as

o closely as desired, so that the entire available space
can be. employed for apply:.ng axial forces.

) ‘In the embodiment by ‘way of example the width of
the recess 25 between the faces 21 and 22 is only about
1 mm. greater than the axial extent of the screw head 13
and ‘the washer 16, COnsequently when a particular
-screw 14 is tightened and has taken the taper ring 20
with it by this amount, ‘the outer engaging surfaces 31

- of the adjacent screws come up against the face 21 of

- the recesses 25 and in th:.s way they restr:.ct the

| further tightening of the first screw 14. In this way
the tilting of the clamping unit 100 as it is tightened
is prevented. o ' '

The clamping unit illustrated has a particular low
weight for its performance i.e. the weight of the _
clamping unit which is needed for +transmitting a
predetermined torque is -pa_rticulerly low. This comes
about because a particularly large number of screws can
be employed as no space is wasted for separate
releasing screws, and operation with a particularly low
angle of taper is possible because the releasing forces
which are then necesgary and which can now be applied
by the same screws can be achieved without difficulty.
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The bushing 56 can have various inside diameters

in orxrder to allow matching +to different -shaft
diameters, as indicated in the left and right hand
halves of Fig. 1. The advantage of this arrangement

lies in the fact that standard available components can

-be.emPIOYed'for the clamping unit 51, 53.

Insofar as sectioned surfaces have not been
hatched, this s;gnifles that the.taper ring in question
can be slotted at one point in order  to make it
flexible and avoid losses of clamping forces cf' the
screws 14. . ' " . :

Components having corresponding functions are
indicated by the same reference numerals in the further

. embodlments by way of example.-

: ~In the embodiment 200 in Fig 2 the difference from
the embod;ment 100 of Fig. 1 lies in that the flange
57* of the bushing 56 is inaae axially thick and has
blind holes 58 Whlch receive the heads 13 of the screws
14 and form the recesses ' 25. f The flange 57! engages

- the face or flank 22 of the flange 54 so that the heads
13 of the’ screws are. to a certa;n extent encapsulated.
and protected ' ' '

In the clampxng unit 200 the flange 57' can have a
radial pro:ection 37 against which the outer component

-1 engages, so that as it is clamped it cannot become
displaced in an axial direction in relation to the
shaft 3. ' '

In the embodiment 300 illustrated in Figs. 3 and 4
the screw 34 is not a cap screw but has a cylindrical
peripheral projection or collar 33 concentric with the
axis and engaging in the recess 25, the shank 35 of the
screw being continued outwards and terminating in a
hexagon'head 36 lying clear of the outer face of the
flange 18 and capable of engagement by a spanner.

- Here again the tapered surface 19 forming the
outer surface of the flange 18 can have a radially

20 FEB 97 13:8@ BARKER BRETTELL 2121 456 1368 P38
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'outwardly projecting extension 37 against which the
outer component 1 comes into engagement a.xially. Oon
tightening of the clamp:.ng unit 300 in this arrangement
the cylindrical surfaces 2, 6 slide in = relation to one
another in .addition, whereby however, the outer
component 1 is not displaced axially in relation to the
shaft 3, which in many cases is desired.
In Fig. ¢ |is a.ndicated that the peripheral
- 'prOJectJ.on or collar 33 in the recess 25 can be
provided on both facee with friction—reducing . washers
16 _I_tiade: of- herdened' 'steel treated with 'sell.d
Jubricant. Such washers 16 could also be provided as
. support washers on ‘one - side in the embodiments of Figs
- 1 to 3. S ' :
. Im the embodiment 450 of Pig. 5 there is prov:.ded
a bushJ.ng 56 - formed as an :Lnternal bush ‘which includes
thln-walled cyl:.ndrical portion 56' of which the inner
cylindrical surface is designed for engaging the sha.ft,
‘not - shown, and which has . a cylindr:.cal outer surface
65. On the left- hand end as viewed :l.n Fig. S there is'
provided a radially outw_a:_'d.'!.y p.rojecting end flange 57
in which is formed the recess 25 which elther comprises
individual cylindrical recesses which match the head 13
of each clamping screw 14 or however comprises a
continuous periph_eraj. groove into which the heads 13
project. An opening 27 for the passage of a wrench is
provided opposite the heads 13.
_ As already explained, the cylindrical portion 56'
is of thin—ivalled form and has in addition, as shown in
Fig. 5, 1ong1tud:ma1 slots 71 extending from the right
up to Jjust short of the end flange 56, increasing the
flexibility so that not too much of the force of the
screws 14 is lost in simply distorting the components
of the clamping unit.
A radially thick-walled taper ring 61 is arranged
"with its cylindrical inner surface engaging the inner
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cylindrical outer surface 65 of the thin-walled part
56' of the bush 356, .the expression "thick~-walled"
sjignifying here as in all the oi:her embédiments, that -
the radial extent is sufficient in order to be able to
accept a circumferentially closed axial bore for the
clamping screws 14. '
_With its outer conical surface 72 having a cone
angle lying in the self-jamming range the taper ring 61
engages the inner conical surface 73 of a thin-walled
. taper ring 63, of which ‘the cylindr:.cal outer surface
64 is 6351gned to engage in a correspond:l.ng bore in an
'outer co:nponen'l: not illustrated.
: At its left-hand end as viewed in Pig. 5 the taper
' ring 63 has a radially inwardly projecting flange which
' engages radially from outside betwesn the right hand
face of the e_nd'flaxixge.' 65 and the left~hand face of the
tépei:' ring 6l. "I‘hé -axial screws 14 pa'ss'-' "through the
~ flange. 66 in through-bores 74 and engage in
screw-threaded ‘bores 75 in the taper rmg 61.. '
_ ~ The components 61, 63, ‘14 form a cbnventional
'clamping unit 60 within the clamping unit 450, which
‘co~operates .with the bush 56 and can be combined w:ul:h'
_'.-'bushes 56 of different wall thicknesses in order to be
able to cover & corresponding range of shaft
~ diameters. '
On tightening of the screws 14 the taper ring 61
' is drawn in between the taper ring 63 and the
cylindrical part 56° of the bush 56. The cylindrical
inner surface of the part 56' and the outer surface 64
of the taper ring 63 in this arrangement are not
displaced axially, which is an important advantage
insofar as the components which are to be clamped
together maintain the relative axjial position in which -

they have been set.
So that the bush 56 is not carried to the left in

Fig. 5 by the taper ring 61 as it is tightened, at
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_leas"t two connecting screws 67 are provided,
- distributed around the periphery, operable from the
same side as the screws 14 . and passing through
clearance bores 68 'in the flange 67 to engage in
threaded bores 69 in the flange 66 of the taper ring
63, The flanges 66, S7 are therefore held in
engagement against the face. 59 so. that  the
ahcve-mentloned d:.splacement of the bush 56 to the left
cannot take place.
_ The connecting screws 67 also have " a funct;cn
. during 1oosen1ng_. When the screws 14 are unscrewed for
this purpose it can happen that. the outer ‘component
) could be urged rearwards away from the cylindrical part
56" of the “bush 56, ma.:.ntain:.ng the clamping between
- the taper ring 63 and the taper ring 61. In this
' arrangement the flange 56 would be moved a.way from the
- flange 57, and the connect:.ng screws 67 prevent ‘this
_ happening. The outer component and the clamp:.ng unit
. 60 are therefore not able to shift as a packet but on"
the contrary on appropr:.ate actuat:.on of the’ screws 14
‘there is a positive release of the clamp:.ng unit 60 and
._thereby of the whole clamping arrangement 450. -

In the embodiment 800 of Fig. 6 there is arranged
on the thin-walled part 56' of +the bush 56 a
thick-walled taper ring 71 which has the end face of
ite thicker end towards the end flange 57. A
thin-walled taper ring 88 is seated on the taper ring
81 and has a flange 86 on its right hand end in Fig. 6,
projecting radially inwards and in fact as far as the
face 76 of the part 56°' of the bush 56. The taper
rings 81, 88 form a conventional clamping unit 70.

When the screws 14 are tightened the thick-walled
taper ring 81, in contrast to the embodiment 450, is
forced from left to right between the part 56' of the
bush 56 and the thin-walled taper ring 88. On account
. of the engagement against +the face 76 in this
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arrangement the taper ring 88 maintains its position in

- relation to the shaft, not shown, so that here again

once the axial position of the components in relation
to one another has been set 1t is not altered by the

tlghten:.ng ‘sequence.
In the embodiment 900 of Fig. 7 there is added, in

. comparison w:._th the embodiment 800 of Fig. 6, a further
 taper ring arrangeinent at the right hand end of it.
- Apart from this, -_heweVer, the embodiment 800 is on its
‘left hand side of Fig. 7 completely contained in ‘the
: embod:.ment 900 and accord:.ngly the componentl carry the

same reference . numerals. The taper ring 88 is extended
to form -a double-taper ring 90, in that 'a taper ring

‘portion 98 is added at the right hand end. Overall the

double taper ring 90" has a T-shaped form in a

cross~section through the ax:.s, the flange 86 of Fig. 6

forming a central web 96 of Whlch the inner surface has

_.a sl:.d:.ng engagement on the shaft. The inner cou:l.cal o
_surface 93 of the taper r:.ng port:z.cp_u 98 co-operates

with a thick-walled taper r:.ng 91 of which the inner

"'per.tpheral surface extends as far as the shaft, not

shown. - : -
' There is prov:.ded a first set of screws 14 which

pass through clearance bores 82 in a first thick-walled |

taper ring 81 and. engage in threaded bore 83 in the
central web 86. The screws 14 clamp the taper r:.ngs 81

and 88. . _
There is present a second set of clamping screws

14" which pass through clearance bores 82 in the taper

ring 81 and 84 in the central web 96 and engage in _

threaded bores 85 in the additional right hand taper
ring 91. <The screws 14° clamp the taper rings 98 and
91.

| On release, first the taper ring 91 is forced away
from +the taper ring- 98 by the screws 147,
Subsequently, the withdrawal of the screws 14 and
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' disengagement of the taper rings 88 and 81 takes place.

' annecting_ screws 67 could be provided between the
taper ring 81 and the end flange 57, as illustrated in
Fig. 5. However, it is also possible to make the cone
angle of the taper surface 93 on the right hand side of
Fig. 7 somewhat greater than the conical suxface 92.
Then when a#' axial :fdtces arises thé, taper ring 91
always releases first.

With regard to the function of the recess 25 and
the extent of its f'a.cg_s_' 21, 22, all the above-mentioned
“embodiments correspond to the trecess 25 of Figs. 1 and

- 2. ' '
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- 1. Taper clamping unit for- introduction in the
space. (50) between the cylindrical 'op'ening (2) of an
outer component (1) and the 'cylindrical external surface
(4) of an inner component (3), | B
with a first taper =xing (53,20, 63) having a
peripheral surface (17 73). formed - as .a self-jamning
conical surface and a cylandrical peripheral surface
(12,64), R
with a second taper ring (51,10,61,88) with a
“conical ~surface (9,72) engag:mg ‘the Ffirst conical
~ surface (17,73) ‘and . having the same cone angle and a
. cyl1ndr1ca1 peripheral surface .(52, 6,62),
. ‘with circumferent;ally dlstributed screws (14, 34)
th.ch each have a per:.pheral progection (13,33) with
" engaging ‘faces (31, 32) project:.ng radially ‘beyond  the
'.-shank of the screw on both sides and perpend:.cular o
_the axis,. = : :

' with axial screw-threaded bores (11,75) in the
second taper ring, in wh:.ch the threads of the screws
engage, | '

with a face (22) perpendicular to the axis on the
first taper —ring (53,20,63) against which the
circumferential projections (13, 33) of the screws (14,
34) engage on tightening,

the faces (22) supporting against axial forces
over the whole rad:.al extent of the opposing engaging
face (32) of the per:.pheral projection (13) of the
screw (14) and

the components (1, 3) being capable of clamping to
one another on tightening of the screws (13, 3¢) with
'the engagement of one (32) of the engaging faces of the
circumferential projection (13, 33) against the face
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(22) of the first taper ring (53, 20) and with relative
slldlng movement of the conlcal surfaces (9, 17),
characterised in that
the taper clamping uait (100,200,300,450,800,900)
‘includes a cylindrical internal or external bushing
(56) which engagee against one (12,62) of the
cyllndrlcal peripheral faces of the taper rings and has
‘a radial end flange (87, 27) which extends with a
second face (21) perpendicular to the axis in front of
the peripheral pro;ectzops (31,33) of the screws -
(14,34), . - .
that also the second face (21) extends in a manner
- abutting against'axial forces respectively up to beyond
the entire radial extent of the opposing engaging face
- (31, ,32) of the associated circumferentzal pro;ect;on
(13,33) o S
and that the components (1, 3) are disengageable
from one another on release of the screws (14, 34) with
.engagement of the other - engaging face (31) of the
circumferential p:ojection (13,33) against the face
(21) of the end flange (57,57'). - |

15

2. Taper clamping un;t accordxng to claim 1,

' characterised in that there is provided on at least one
of the engaging faces (31,32) of the circumferential
projection (13,33) a washer (16) for easing the
rotation of the screw (14,34) in the presence of axial

forces.

3. Taper c¢lamping unit aecording to claim 1 or
2, characterised in that the width of the recess (25)
from face (21) to face (22) is 0.3 to 2.00 mm greater
than the width of the circumferential projection

(13,33).
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4. Taper élamping unit ‘accor'ding_ to one of
claims 1 to 3, characterised in that the
circumferential projection (13) is the ~head of a
cylindrical cap screw (14). o

5. ‘Taper clamping unit according to one of .
claims 1 to 3 characterised. in that the circumferential
projection (339) is provided within the longitudinal
extent of the screw (34) and the shank extends both
s:.des of it.. . ' |

6. Taper clamping unit ‘according . to one of
| cl'ai;n_:s.':l_.' to 5, characterised in that at least one of
the faces (21,22) which axially define the recess (25)
' has a radially outwardly open opening (37 ,28) for
receiving the shank (15,35) of the .screw.

, 7. Taper clampihg ‘uanit acéordin‘g to one of
_cla:.ms 1. to. 6, haracter:.sed in that the end flange
_'(57') ‘has hJ.J.nd holes (58), of which the hottoms form

.. one face (21) of the recess (25), on: that side ‘which is
towards the clrcumferential projections ( 13) for

receiving the circumferential projections (13).

'8, Taper clamping unit according to claim 7,
characterised in that the end flange (57') engages with
the edges of the blind holes (58) against the face of
the one taper ring (53) .

9. Taper clamping unit according to one of
claims 1 to 8, characterised in that it has a two-part
taper clamping unit (60) of which one taper ring (63)
forms the cylindrical outer surface (64) of the taper
clamping unit (60) and has on the end which is towards
the end flange (57) of the cylindrical bush (56) a
radially' inwardly projecting flange (66) and of which
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the other taper ring (61) is of thick-walled form and

has a cylindr:.cal inner surface (62) engaging the
_ 'cyllndr:.cal outer surface (65) of the bush (56) as well

as an outer conical surface (72) co-operating with the

inner conical surface (73) of the first taper ring

(63}, and that the screws (14) pass through clearance

'bo';-'es (74) - in the flange (66) to engage in

screw-threaded bores (75) in the ‘thick-walled taper

ring _-.(61') . |

17

o " 1o0. Taper clamping unit accord:.ng to one . of
:';_claa.ms 1 to &, characterised in that it includes a
R two-part taper clamping unit (70) of which one taper
. -"“ring (88) ‘forms ‘the ‘cylindrical outer surface of the
N ;taper clamping unit (70) and has on the end which is
'_,_away from the end flange (57) of the cle.ner.cal bush
) (56) a. rad:.ally mwardly pro:ect:l.ng flange (86) which'
-ax:l.ally outside the end of the . cylzndrz‘.cal bush (56)
extends rad:l.ally as far as its face (76), and of which__j"_ ) |
B the other taper r:.ng (81) is of thick-walled form and
'f has.;_' a’ cylindrical inner surface engaging the -
: cyl:.ndrical outer surface of the cylindrical bush (56)
‘as well as an outer conical surface co-operating with
the. inner conical surface of the first taper ring, and .
R that ‘the screws (14) pass ‘through clearance bores in
thick~walled taper ring (81) to engage in .
screw~-threaded bores in the flange (86).

1l1. Taper clamping unit according to claim 9 or

10, charactefised in that short connecting screws (67)
are provided, distributed circumferentially and

. engaging from the end flange (57) into the flange (66).

12, Taper clamping unit according to one of
claims 1 to 8, characterised in that it includes a
double taper clamping unit which has a thin-walled
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double taper ring (90) of which the greatest wall
thickness lies axially in the middle and there has a
radial central web (96) which extends ax1ally clear of

‘the end of the cyllndrlcal bush (56) radially as far as

1ts face (76), .and two- th;ck-walled taper rings (81,91)
co—operating w:.‘l:h it, of which the first (81) has a
cylindrical surface engaging the cyl;ndrlcal surface of

the bush- (56) and its conlcal surface engaging one of

the conical surfaces of the double taper r1ng (90) and

‘of which the second has its cylrndrrcal surfacerjnr;:.j
engaging the cylindrical surface of the component to be

clamped ‘and Lts conical surface engaging the other

_ _conzcal surface (98). of the double taper ring (90), and

" that . two sets of circumferentially distributed clamping':
screws ~ (14,14')  are prov1ded, of which  the
circumferential projectlons (13) are arranged on the

end flange (57) and of wh;ch the flrst set pass through_

clearance bores (82) in ‘the first th;ck-walled taper'rr
: r;ng (81) and the central web (96) ~ and engage in R

threaded bores (85) in the second thick-walled taper.
rlng and of which the second set pass. through clearance
bores (82) in .the first taper ring and engage in

'threaded bores (83) in-the central web (96).




