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Clamping Device with Screwed Bush 

~he ·invention relates to a clamping device of the 
kind corresponding to the introductory part of claim l. 

Such a ·clamping device is known from 
DE~A-34 44 608.. The construction as a. clamping device 
signifies a clamping' arrangement forming- a st~ctural. 

unit wit:.h a cylindrical· inner surf ace and a cylindrical 
outer $Urface,. which, for example can be introduced in 
the space between i:he · outer surface of a shaft and the 
inner surface· ~f an exter~al ~omponent around the 
shaft. In this way neither the shaft. nor the external 
component which is to be secured on it requirea ·any 

. . 
particular machining of its surfaces, in particular it 
does· not requi~e ·the provision of conical surface 
which, in many-·particul~rly hea~ components~ would 
involve a substantial additional outlay ·on machining. 

Tll,e . known clamping . device . comprises two . conical 
bushes w-liich, fo:r· clamping, are displaced axially 
relative to one another by tightening the screwed 
sleeve and thereby dilate radially· as a :result of 
sliding of the conical surf aces, resulting in clamping 
of the external component on the shaft. 'l'h.e inner 
conical bush carries axially adjacent to the conical 
surf ace an external screw-thread onto which an internal 

. thread on the screwed sleeve · can be screwed. The 
screwed sleeve· abuts axially against the outer conical 
bush and on rotation it causes axial displacement of 
the latter. The s~rewed sleeve has an axial projection 
by which it engages the end of a radially outwardly 
projecting collar, with resilient enlargement of the 
slit end of the outer conical bush, engaging in a 
corresponding internal circumferential g'roove in the 
latter so that the screwed sleeve which is screwed onto 

. . 
.. · ... ·. .' .·. :_.; ..... --:· .. ~:.: _!::._. ~·:·/:: .. .-. ,. .. , · .... - ~~:_:·:.~.::~~ :~~:t-.ii.i'.~{~;~~~~:~rf.~·.t/~~;-~~~~~;;"<;; ·.·;·~ __ ;-... ~:;: . .-.:_ , ... ·: · ·· ·: .. · . 

·I,, 



-~ 

20 FEB '97 14:47 B~RKER·BRETTEµ.. 0121 456 1368 P.7131 

-'i 

2 

the inner conical bush can both pull and push axially 
.. 

on the outer conical bush and the clamping device can 

both be stressed and also released by means of the 

screwed sleeve. 

A -similar state of the art is illustrated in 

EP-A-7 217, in which however the screwed sleeve engages 

in an external . per~pheral qroove in the outer conical . 

rinq. 

A _common feature of this state of the art is that 

in . fact · on stressing there. · are .1arqe axial forces 

applied by direc-t;. engagement of the screwed sleeve, 

but, for relea$e~ the en~agemei_it of radially projectin9' 

collars in grooves in the other element is necessary, 

· whic~ · represents; . an _addition~! outlay, is mostly 

difficult -to apply ·in . pr act.ice and in. particular is 

subjected t~ l.biitatio~s. on the ability to handle axi·al 

fo.rces because · t:lie collar~ oniy offer the enqagi11:g 

flanks, ·of which the _eng~gement. deptb cannot be large, 

for reason1;1 . of design and/or assembly. However; when 

the.· cone angles ar~ self-jamming ~nd" within the 

self-.jamming range indeed ··still have a particularly 

flat con~ . anqle, · so that · the self-jamming effect is 

gre.at:.ly enhanced, the forces · which are necessary for 

axially disengaging the conical surf ace from one 

another are subst~ntial and they exceed the values 

which can be applied with k~own constructions, at any 

rate with large shaft diameters. 

The invention is based on solving the problem of 

constructing a clamping device of the kind indicated so 

that it can be engaged and released with a high force. 

This problem is solved in a first aspect by the 

invention stated in claim 1. 

··· .. 
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By the use of a screwed sleeve with threads of 

different· pitch the elements. carrying the clamping 

conical ·surfaces can both be axially drawn together and 

also·a~ially urged apart according to the direction of 

rotation. In this arrangement it requires no external 

st9ps because the_· scre~ed sleeve . is axially connected 

through the threads_ with both of the elements carrying 
the conical surface_ and is· ab~e to transmit both the 

engaging and also· the ~eleasing forces at the same 
order of magni tud.e. It is not necessary to provide 

special arrangements. for reieasing the conical bushes, 
·which inde~, by the self-jamming angle, convert the 

axial clamping ~orces with a high degree of efficiency 

into radial jamming forces, but for the same reason. 

after engagement bas taken pl~ce . also remain tiqhtly 
·engaged after removal of the -axial c_lamping forces. 

A screw-thr~a4 offers several eng~ging surf aces 
correspo.ndinq to · the number of · its flanks so that the . 

loading of the indi~idu~l engaging surfac~s is reduced 
. . . ~ 

to . ~ correspc:>nding fraction and the axial force that 

can be transmitted is s'1bstanti.ally increased in 

comparison with the inter-engaging collars of the state 

of the art. The provision of screw threads is simpler 
frOm. the manufacturing point· of ·view than the 
manufacture of undercut grooves and/or collars, which 
then on assembly must a1so be subjected to elastic 
deformation ·of at least one of the adjacent components 

for engagement. 

A screwed sleeve with opposite screw threads is 

known in itself in the field of a pipe coupling from 

DE-C-894 339. In this arrangement, however, the 

conical surfaces ·lie at the same height as the screwed 
sleeve so that the radial structural heights of the 

elements which carry the conical surf aces and of the 

. : ' -~· ·.: ·. :- .. ·. .. _: .~. :·.'-.>~~~- . ·. ·. 
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screwed sleeve add together, which leads to projections 

which are sometimes unacceptable. An important 

advantage of the invention lies by contrast in the fact 

that the region of the screwed sleeve a"nd the clamping 

. region of the conical surf aces are axially one behind 

the other so that in the region of the conical surfaces 

.a construction. is possible which is radially 

independent of the screw arrangement and in the 

claJRpinq region of the conical surfaces only requires 

very little· space. The inner peripheral surfa_ce of the 

external c0mponent therefore needs' to have only. a 

·:- relatively slightly greater diameter than the shaft • 

. A screwed . sleeve· witjl oppQsing S(::rew threads -is 

··also· known iri itself from CB-A""'.'265 280. · However, in 

this case it is not concerned ~ith a clamping device as 

the one conical surface is present directly . on . the 

external compo~ent. ·· The threads of the screwed sleeve 

ar~ . ·in . the .: form . of · · ~nternal arJ.d external threads, 

increasing the·. _radial he~ght. of. the arrangement. The 

cone- angles are not self-jamming· and so the torque that 

can be. transmitted f.s only r.elati vely small. 

In a sec~nd aspect the invention is embodied ·in the 

subject matter of Claim 2 which relates to a form of 

construction which in itself is known, taken from 

OS-A-4 268 185,. Fig. 8. The advantages are the same as 

the ·embodiment according to claim 1. 

In the preferred 'embodiment according to claim 3 

the screwed sleeve has respectively a right hand and a 

left hand thread. This has the advantage amongst other 

things that large clamping travels for overcoming a 

play necessitated by tolerances can be relatively 

rapidly covered. 

D 
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The alternative according to claim 4 is however at 

the same time not exclud~d. With threads of the same 

4and but of different pitch there like1fis.e arises a 

relative axial movement between the components. If 
. . 

powerful threads are chosen, of only little difference 

in pitch, then with a. predetermined torque on the 

screwed sleeve particularly high axial forces and 

particularly.high torque transmission can be achieved. 

threads could be equal or 

It is a question of ·the 

the individual situation. 

Tbe radii of . the 

different (Claim S, 6). 

particular design layou't in 

I;i .order .to avo"id losses ·of engaging. torque 

·through friction in the threads it can be· of advantage 

to ·construct at .least ·one thread as a recirculatinq 

ball thread (Cl.aim. 7). 

: :tn the embodiment which comes into co~sider.ation 

· p~i~~ily the .threaded extension.· ·is . provided on : the 

thin-Walled end of· the outer conical bush. On. . . 

ti,ghteninq, ·~· outel;:' conical bush is drawn onto the . 

·. inne~ c.onical component. 

If there· is a requirement,_ in this embodiment, to 

locate the external component seated on the outer 

conical bush axially on tightening, a longitudinal stop 

can be provided in accordance with claim 9. 

An important embodiment of this construction is 

the.· subject matter of claim· 10. If the conical 

surfaces extend under the threaded extension the latter 

_is likewise widened out on tighteninq of the clamping 

device whereby the screw thread overlap on this 

threaded extension is improved with increasing c1ampinq 

force, i.e.. the engaging- surface in the thread 

. . .: ~ ::·· . . .·. : ·· .. .· .:: 
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increases. In this way the surface enqagement in this 

thread can ~e kept low. 

In another embodiment coming into consideration in 

accordance with claim 11, the longitudinal displacement 
. . 

of the outer conical ring takes pla.ce not under tension 

but by longitudinal pressure. 

In this case, for locating- the external component 

. in the iongitudinal . direction _on the shaft,· .. a 

longitudinal stop .can be provided, for example in the 

form of reduction in diameter. 

As the. screwed sleeve is tightened up, generally 

speaking there · is normally· . no rotation of the inner 

· conical ring witli°out the inner conical body _so· that no 

special . ,- steI;>S are requirea f~r locating these 

components against rotation during tightening. 

However1 .in .order to be independent· .of 'f;he 

adhesion · of· the ·inner conical . ring on the shaft and. 
. . 

furthermore to be able to bring about a conversion ·o~ 

the torque, it is advisable to use a rotary tool 

abutting itself on the external component in accordance 

with claim 13. The torque arising on tightening of the_ 

clamping device then leads only to residual forces 

within the clamping arrangement so that sudden slipping 

is simply no longer possible. 

In the preferred embodiment according to claim 14 

the rotary tool incorporate5 a toothed pinion of which 

·the arcuate diameter is substantially smaller than the 

diameter of the screwed sleeve. When a rotation is 

applied to the pinion by suitable means, for example a 

spanner or crank, there is a torque conversion 

corresponding to the ratio of the dianteters. 

D 
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The opposing teeth in relation to the pinion can 
be provided directly on the outer periphery of the 
screwed sleeve or- on a separate tool which can be 
secu.t:ed on the screwed sleeve against rotation, the 
outer periphery ot the tool then carryin9 the teeth 
(Claiins 15, 16) • 

Generally spe·akin9 the tool can only be fitted 
onto the.screwed sleeve from the side, th~ sleeve then . . 

havin9 . ·a polygonal out.line, onto which the tool can 
be fitted. ·at different. angular posit.ions. The t.eeth 
need not then exten~ over the. whole periphery but only 
over an' arc corre~ponding t.o the different in an9le 
between t.wo . different . pos~ tions of the tool on the 
screwed s·1eeve. 

For . mounting and suppor~ing the pinton on the 
outer component the embo<liDtent according to claim 18 is 
advisable1 in which ·the pin can he rotatable in the . 
bore or can . be secured in it with a pinion rotatable 

.about the.pin. 

The torque 19ck of cl~ims 19, 20 aild 21 comes into 
actio·n when the limiting torque is exceeded, that is to 
say when the clamping device ~lips suddenly in use and 
leads, a9cording to the direction of rotation, to 
loosening of the screwed sleeve, in order to avoid 
damage to the shaft and the inner conical ring, or to a 
tighter ·tightening of the screwed sleeve and thereby of 

the clamping device. 

Fig. 1 shows a side view of a first embodiment. of 
the invention, partly in longitudinal section through 

the axis1 

. ·, ·~·'. ·.' .· ... ... ;: ... i. · .. ·.·•:· '-':·· ( .. .... · ... 
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Fig. 2 and 3 show diagrammatic views of the 

threaded region of the screwed sleeve; 

Fig. 4. shows a view of an upper part of a further 

embodiment of the invention, partly in longitudinal 

sect.ion through the axis;_ 

. Fig. 5 shows a corresponding . view of • further 

emhodiment1 

F iq. 6 ·shows. cilagrammaticali:y the · operat·ion of a 

rotary tool .• 

Fig'.". 7 is. a partial view according to Fig. 6, 

looking from the left; 

Pi9. · 8 and 9 show corresponding- pa;-tial views· of 

further embodiments of the rotary tool; 

Fiq• 10 and 11 sh()w views corresponding to Fi9'•. 7 
. . 

and 6 of an embodiment with to~que· locks. 

· · By means of . the clamping device 100 in Fig. l 

there can -be clamped onto a shaft l forming · the 

."internal. c01nponent11 a qear wheel 2. mounted on it,· 

indicated in b_roken lines and forminq the · •external 

component 11
• The qear wheel 2 has a central opening 

with a cylindrical inner surface 4 which has a somewhat 
greater diameter than the cylindrical outer surface 5 

of the shaft l which enqages concentrically within the 

opening. The right-hand ends, arranged one over the 

other, of an outer conical bush 6 and an inner conical 
bush 7 enter the space between. The outer conical bush 

6 has a cylindrical external surface 8 by which it 

engages the inner surface 4 of the external component 
2. The inner surface of the . outer sleeve 6· forms the 

.. ~.. . . " . . ·. :- -~ .. ; . . 
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"inner conical surface• 11 with a self-jamming cone 

angle, which engages the external conical surface 12 of 

the inner conical sleev~ 7, which in its turn has its 

·cylindrical inner surface 9 seated on the cylindrical 

external surface 5 of the shaft 1. 

When the . outer bush 6 .is · -displaced · axially in 

relation to the inner bush 7 i,n . the direction of the 

arre>W 3 there is a ~adially dilation· in the direction 

of the arrow 13 ·in the . region. of the conical . surfaces 

11, . 12 I lo• e • ili the Clamping region'· ·Whereby the gear 

· wheel 2 is secuiely ·claI11ped on:tQ ·.·the shaft 1. · 

In order to convert as much. as possible of the 

· applied axial disp1acemen~ force ~nto a radial 

.stressing ·force in:· a~c.ordancE)I with ·the ,arrow 13, the 

bushes 6, 7 are prdvicled w;J.th .long~tudinal slits 

passing .through them a~.apoint i:n thei~ periph~ries as 

indicated in ·the c:ase· ~f-. the sleeve. 6 by the fact that 

its cross-secti_on . is not . _fully ¢roes-hatched. The 

. slitting can als·o · occUJ;', ·1ooked at .. longitudinally, only 

partially and can be ·at·. several points· in the periphery 

as. indicated in the case of the s-leeve 7_. 

The axial region· in which the conical bushes 6, 7 

are .. present in the external component 2 and exert their 

clamping force is the str•ss region 20. 

The conical sleeves 6, 7 have, axially adjacent to 

the stress region 20, ·i.e. as shown in Fig. 1 to the 

left of the gear wheel forming the external component 

2, screwed threaded extensions 14 and 15 in the form of 

a radially projecting collar or peripheral web with 

external threads. The threaded extention 14, carries 

a right-hand thread 16 and the threaded extention 1~ 

carries a left-hand thread 17 of the same diame~er. 

. :..- .. -~ .. 

C·. 
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The arrangement of· the threads could be the other way 
round. 

Sea.ted on the threads 16, 17 is a screwed sleeve 

30 with two ax;a.lly adjac~nt internal· threads 18, 19 

co-operating with the threads 16, 17 when the screwed 
sleeve is turned, for . ex~ple by the engagement of a 
rotary tool in longitudinal grooves distributed around 
its periphery. 

on rotation of· the scr•wed sleeve 20 in one 
direction. the conical. bush 16 is shifted with resJ>ect 
to t_he bush 7 for example in the dir~ction indicated by 
the arrow · 3, and on rotation of the slee\Te 30 in the 

·other direction .it is displaced· in the opposite 
direction. In the one direction there is a clamping of 
. . . . 

the external component 2 on the shaft .. l · and in "tjle 
: other direction a· release of the· self-jamming conical 

. . . . . 
· stre~sed _connect;on_:formed .. by ·the coned ,bushes 6, 7. 

Prom Fig. l it c~n be seen that the screwed sleeve 
· ·30 and the threaded -extensions · 14, ·1s are axially 

separate from t:he stress region 20 and that the conical . . 

. ..... .: .. · .. · '• · .. ·, .. :_" 

bushes 6,. 1· can consequently be.made really thin-walled 
in ·a radial direction so that the diameter of the inner 
peripheral surf ace 4 of the external component 2 only 
needs to be relatively slightly greater than the 

diameter of the external surface 5 of the shaft 1. 

When it is required that the e.xternal component 2 
should maintain a predetermined position in relation to 
the shaft 1 on clamping, this can be achieved in that 

an inwardly projecting peripheral web 21 is provided at 

the right-hand edge of the inner surface 4, lying in 

front of the outer end face of the inner coned bush 7 
or, when the external component 2 is to be secured on 

·;,-_ 
···.···:'.· ..... -·. ;· · .. · 
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the end of the shaft 1, also in front of the end o:f the 

shaft 1·. 

In Fig. ·2 and 3 there are diagrammatically 

indicated by· way of example thread formations . for the 

screwed sleeve 30 and correspondingly natu~ally for the 

threaded extensions l', 15, and 9orresponding thread 

formations could also be provided in . the screwed 

sleeves to be described further. ·The pitch of the · 
. . 

thread. is shown exaggerated for added clarity. In Fig. 

2 the thread 18 is a single-start left-hand thread an~ 

the . thread · 19 is a sin_gle-s_tart right-hand thread of 

the same pitch~ . rbe p~tChes could if _desired,·. however, 

· . also be selec~ed. to. be different. :rn th~ · example of 

Fiq. 3 the thread 19.is again a single-start right•hand 

. thread ·and the .. thr~ad . 18 u .. _is likewi·se a ri9ht .. ha"nd 

thread·. but :of twice the pitch. Also ·1n ·this ver • .i.on 

the portions drive11_ by the th:c:e.ad.s 19, 1s• are sl'.lifted. · 

rel~tively in. an .· axiai .· direction on rotation · of · the 
.. 

screwed sleeve 30. 

. . . . . 

Whereas in the clamping. device· 100 the threa48d 

. extension. 14 i~ . ar~anqed on the thin-walled end of the 

outer coned bush 6 and .the threaded .extension 15 on. ·the 

thick-walled end of the _inner bush 7, this arranqement 

is inverted in the clamping device 400 of Fig. 4. The 

threaded extension 14 is seated on the thick-walled end 

of the outer coned bush 6' and the threaded extension 

15 on the other hand is on the thin-walled end of the 

inner coned bush 7' • · When the screwed sleeve 30' is 

screwed on, the clamping· takes place in the stress 

region. 20 in that the bush 6' is displaced over the 

bush 7'. 

A further difference in relation to 'the clamping 

Clevice 100 lies in the fact that the co-operating 

.. 
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threads 16', 18' on the one hand and 17', 19 • on the 

other hand. are of . different diameters, so that the 

threaded-bush .30' is ·a stepped bush. 

Where the clamp;J.ng device 400 is placed against a 

snoulder 10 on the shaft · 1 _in the manner shown in Fig. 

4 so · that the right hand end face of the outer coned 

bush 6' and/or the right-hand side of the external. 

component 2 engage ·against :the shou1der l 0, the 

external component 2 remains CUFially exact1y located on 

t~ghtening of the·cl~ping device 400. 

In th~ case of the· clamping device 500 0£ Fig. S 

the . ext~rnal component 2 is arranged with 1 ts 

cylindrical internal surface 4 directly in contact with 

th~ cyl.indrical· external _surface· 5 of the shaft 1 and 

the ·. end of the .· latter• . The shaft 1 has a co-axial 

cylindrical recess 3 2 ·which leaves only a peripheral 

wail .. 34 ·of·· relatively ·small wall ·thickness~ The· 

clamping d~v;i.ce· 500 .· is arra~ged in the recess 32 and 

··comprises an ·outer coned bush .6 which has outside the 

clamping ·re~ion· 20 a threaded exte~sion 14 with an 

extez.:nal screw-thread 16· formed ·as a right-hand or 

left-hand thread, clear of the end face of the shaft 1. 

Inside the coned bush 6 there is arranged a 

conical· inner bOdy 33 ·which carries on its thicker end 

axially outs.ide the threade.d extension 14 a radial 

project threaded extension 15 with an external thread 

17 which has the same diameter but opposite pitch, 

compared to the e.xternal thread 16 on the threaded 

extension 14. Co-~perating with the threads 16 is the 

screwed sleeve 30 which corresponds to the sleeve 30 of 

Fi9. 1. On tightening of the clamping device 500 by 

rotation of the screwed sleeve 30 the peripheral wall 

34 of the recesses 32 is radially dilated and the 

D· 
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components 1, 2 are clamped together against rotation 

at· :their surfaces 5, 4. 

Instead -of engaging in grooves 31 on the 

periphery .of the screwed sleeve 30_ for tightening the 

sleeve 30 using an appropriate tool, e.g. a hook 

spanner, ·a special rotary tool can be provided in 

accordance· with Fig. 6 and 9. 

In the E!mbodimen~ of F i9 6 and 7 the scl';'ewed 

sl_eeve 30 has teeth 35 provided o~ its· outer periphery 

engaged by the teeth of a pinion 40 which is mounted 

J:'Otatably by meailS Of a Spindle . 41 in a bore 42 I 

parallel to the axis,_ in the external component 2, the 
. . . 

spindle carrying on its other end· an extension 43 with 

key_faces which can be engaged by a crank or spanner or 

key. The diameter of the arc of the teeth on the 

pinion 40 amounts,··· in the example· shown, to. only about 

a · quarter of the arc of ~e teeth 3~ so that for a 

prede~ermined torque for rota.ting t:be · pinion 40, about 

four. tllies the torque is _exerted o~ the sleeve 30. ·_An· 

aiternative embodiment is sho~n·in Figure 8. A tool 50 

. is proV'ided, having- a spanner jaw 51 matching an 

external hexagon sQrface 52 on the sleeve 30. On the 

opposite side of ·the tool 50 from the jaw 51 there are 

teeth 53 engaged by the teeth of the pinion 40. On 

rotation· of the pinion 40 hy means of its hexagon 

socket 44 the screwed sleeve 30 is again turned as in 

the embodiment of Fig. 6 and 7. The advantage of this 

embodiment lies · in the fact the the too1 SO can be 

fitted onto the sleeve 30 from the side and therefore 

no open end is needed on the shaft 1 and the teeth 53 

only have to be provided once, namely on the tool . 50, 

whereas in . the embodiment of Fig. 6 and 7 every 

individual screwed sleeve must be provided ~ith teeth • 

·;•."'=··' .. . .. -... : 

p 

, .. · . 
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Where, as the slee!e 30 of Figµre 8 is tightened, 
the pinion reaches the end .of the row of teeth 53 which 
extend over an· anqle of clbout 90°, the tool 30 is 
correspondingly shifted in position on the sleeve 30. 

The tool 60 in Fig. 9 differs from the tool so in 
that instead .of. the external teeth 53 an arcuate 

·opening 61 is provided with .teeth 63 over its radially 
outer face, engaged from inside. by the pinion 40 • The 
arcuate opening 61 in. the. tool. 60 is wide enough. so . . . 

that the pinion 40 engages in the outer row of teeth 63 
and because of. the inner· .face· of the arcua"t;.e opening 
612 it cannot j~p-.out. 

In Fig •. 10 and 11 there is ·shown a torque lock 70 
which · is fitted ()Dto th~ al:r;ea~y . tightened ·clamping 
devic::e ·6, 7, 3 O ~ . J:n this embodiment by .way of eXample 

·the ·screwed ·sle~v• 30 again 4as.an external hexagon 52 
... , . . . . . ..-.~.. . :: . : "•: . . . . . . . 

and the torque lock.uig · device 70 ia J.n the form of a 
plate with. a .spanner.· jaw 51, matching the hexagon 52 • 

. outside .: the; · ·jaw .. si, . which . therefore · forms a notch 
matching the OU'i:;er pe.r.'~phiary s.2. Of the torque lOCk 70 I 
there i·s ·provided a hole 71 perpendicular to the plane 
of the plate, through which a screw 72 passes and 
engages in a threaded hole 73. in the external component 
2. The torque lock 70 thus connects the screwed sleeve 
30 securely against rotation with respect to the 
external component 2. However, that is not its actual 
function as the coned rings 6, · 7 engage one another 
securely anyway, once the screwed sleeve has been 
tiqhtened, on account of the self-jamming angle. · The 
actual function of the torque lock 70 begins when the 
limiting torque of the clamping device is exceeded and 
when the device therefore starts to slip on the shaft 
1. Then the external component carries the torque lock 
70 with it and thereby takes ete screwed sleeve 30 in 

. . . . ~· '• ... ·. . . 
., __ ;:'. .. E:~ .. :: ;-~i~;~:_.y, ·.:~-~~~-; ·::;)·: ::;,;;>.~:j;;1_t~~~i'.:£i.:-ji~;r _{-,'.~--~-~ ·,; .'.:~/:; ;,·.~ t?;ji:~ji(~_;/~)~~;~t-:;, ·~: ::· .. 
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the direction (>f the torque whereby according to the 

· arr~~gement of the . thread, a loosening of ..,the coned 

rings ·6, 7 or a greater tightening of them takes 

place. The first . can be desirable .in order to relieve 

the. stress and ~rote~t the device in the event of 

excessive· torque·, . protecting against the co-operating 

·cylindrical surfaces of the shaft l and ~e coned ring 

7 being d~aged. : The second version can be desirable 
. . . 

in order to counteract ·the excessive torque by 

immediate increased tightening of tpe· clamping device. 

Th• action 6£ the torque lock 70 can be altered in the 

same ·direction of rotation in that the· clampi~q device 

.. is turned around .. and the ·torque lock 70 is·. fitted ·on 

ti.le other axial side o~ the external component 2 • 

. A torque lock can also . be . achieved in that for 

example the tool· 50 in Figure. 8 is ··left on the screwed 

.sleeve 30 after tightening and is connected in a. 
·. . . 

none~rotary · fashion to ~e. extfi!rnal c~ponent 2 by 

means . of· a screw applied outside· the spanner jaw 51, 

engaging in the. bore 71' ·1Jidicated in broken lines. 

The thickness of the torque lock should not be too 

small, so that the screwed sleeve can .also be reliably 

engaged even with differing positions in the 

longitudinal direction • 

. ~ ; ; .. : . .. : .. =~-- ·:··.: 

o. 
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c 1 a i m s: 

1 • Clamping device for transmitting torques 

between at least one internal component ·(l) having a 

cylindrical external surface (5), in particular .a 

. shaft, _and at teast one external component . (2) having 

an opening in which the· internal component .(1) engages 

concentrically, the external . component having a 

cylindrical internal surface (4), in particular a hub, · 

with an outer coned :bush (6,6') with.a cylindricai 

exte_rnal surface (8) de•igned ·for engagement· with the 

inner surface (4) of the external ~0111pone~_t <,2_). and an 

inner conical surface (11) ·co-axial with it, with a 

cone angle in. the self-jamming i"ange ,· 
·. . . . 

with an ·inner coned bush (7,7 1
) with a· cyl·indrical 

inner surface (9) design for ~nqagement on ·the extern~l 
'. periphe~al surface : (5) . of the internal cempon~nt . (1) 

.. . . 

and an .outer conical surface (12) co-axial with . it, 

having a ·cone angle- ~al to the . inner ·conical surface 

(11). 

and with a screwed sieeve . (30,. 30 1
). around the 

inner · coned bush (7, 7-') with an internal screw-thread 

(19) on a threaded extension (15) which is axially 
. . 

adjacent the stress region (20) of t:he conical surface 

(12) designed for dispositi9n axially clear of one side 

of· the extern.al component (2), · screwed onto external 

threads, ( 17, 17 ' ) on the inner coned bush ( 7, 7 '.) and 

by means of which the coned bushes ( 6 , 6 ' 1 7 , 7 ' ) can be 

axially drawn together· and pushed apart with sliding of 

the conical surfaces (11, 12), 

characterised in that, 

also the outer coned bush ( 6, 6 1 
) has a threaded 

extension (14) axially ~djacent the stress region (20) 

of the . conical surf·ace l l, designed for disposition 
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axially: outside the· external component (2) on the same 

side, with an external thread (16;16')~ 

that the screwed sleeve (30,30') has axially 

adjacent the first internal screw-thread (19,19') a 

second internal scr~w~th.t"ead (18,18') of ·different pitch 

and that the second internal screw-thread (18,18') 

of the screwed· sleeve (30, 30 ') engage.- the · external 

screw-thread (16,16') on the outer coned bush (6,6 1
). 

2. Clamping device for transmitting torque 

between an internal component (l) having a cylindrical 

ex1::ernal. ~urface · (5), in particular a shaft, and at 

least one external CQlllPOnent (2) in particular_ a hub, 

having a cylindrical internal surface (4) which is 

arranged on the cylindrical external surface (5) of the 

internal component ( 1) in the neighbourhood of the 

axial end of the .. internal "component (1), 

with an open concentric cylindri_cal recess (32) 

provided on the end of the internal component (1), 

with.· a coned. bush (6) with a cylindrical. external 

sur~ace (8) . desi9ned for engagement in: the recess (32) 

and an inner conical· surface (ll) co-axial with it, 

with a con~ angle lyin9 on th~ self-jamminq ranqe, 

with a conical inner body (33J with an outer 

conical surface . (12) designe_, for engaging the inner 

conical surface ( 11) of the coned bush ( 6) with a cone 

angie equal to that of the inner conical surface (11) 

. and with a screw arrangement by means of which the 

coned bush (6) and the conical inner body (33) can be 

axially drawn to9ether ·and. urged apart with slidinq of 

the conical surfaces (ll,12), 

char~cterised in that, 
the conical inner body (33) has a threaded 

extension (lS) ~ith an external screw-thread (17) 

axially adjacent the stress region (20) of the conical 

. . . . ... : ... ::~· . -~ .. ;., . . . . . . : . . .... ·-·~ . , ... . · .. •.·.: 
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surface (12) for disposition axially clear of one side 

9f the external component (2), 
that· the outer coned bush (6) has a threaded 

extension ( 14) with an ext~rnal screw-threa4 ( 16) 

axially adjacent the stress region (20) of the ·inner 

conical surface (11") ~esigned for disposition axially 

clear of· the external component (2) on the same side of 

the latter, 
that: a screwed s;l"eeve (30) .surroundinq the conical 

.. inner body (33) is· provid.ed with two axially adjac~nt 

internal screw_;thr~ads (18,19) of different pitch 

and that the one internal screw-thread (19) ·of the 

screWed sleeve (30) engages the external scre~.:...thread 
(16) of the. outer ·coned bush (6) and the. 0th.er internal 

sc:t;ew-thread · of the .. screw · ( 3 0) engag:es the external 

screw-thread (~7) o! the cqnical inner body (33). 

3 • · Clamping . device a~cordinq to Claim 1 or 2, 

. charact~rised in that · the screv-threads ( 18, 19) 

comprise a right-h~d thread a~d a ·1eft-hand thread. 

4. Clamping device according to Claim l or ·2, 

charac;:terised in that the thread (18",;19) comprise 

threads of the same hand-but different pitch. 

s. Clamping device according to Claim 1 or 2, 

characterised in that the radius of the thre~ds 

(16,18;17,19) of different pitch is equal. 

6. . Clamping device according to Claim 

characterised in that the radius of the 

(16,18~17,19) of different pi~cb is different. 

1 or 2, 

threads 

7. Clamping device according t.o one of Claims 1 

to 6, characterised in that at least one of the pairs 

·< .-:· .. '. ·. 

· .. ·- .. 
. . : ~-- '· 
... ·.:·. 
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of co-operating s~rew-threads (16,1B;l7,19) is formed 

as a recirculating ball thread. 

8 • Clamping · device according to one of Claims l 

to 7, characterised in · that the screw-threaded 

extension (14) J.s arranged on the thin-walled end of 

the outer coned bush (6) and the screw-threaded 

extension (15) is arranged on the thick-walled end of 

the inner coned bush (7). or of the conical inner body 

(33). 

9.. Clamping device according. to Claim e, 
characterised in . that ·:a long~tudi;nal. stop (21) is 
provided -on .;the e~ternal component (2) ·engaging the end 

of-the inner coned ·ring or a shaft end. 

lo • · Clanipizi:g d.evi.c~ according to C1aim 8 or 9, 
characterised · in th8t ·the conical surfaces (11, 12") 

_extend axially as· far ii.1!5 below the thre~ded .extension 

0(14).which is towards the, external component (2) • 

.. 

11. Clampin9 device accordinq · to one of Claims. 1 

to 7, character.ised · in ·.that the screw-threaded 

extension (.14). is arrang~d on the thick-walled end of 

the outer coned bush (6 1 ) . and the screw-thread~d 

extension (15) is arranged on the thin-walled end of 

the inner cpned bush (7') or· of the conical inner body 

(33) • 

12. Clampinq device accordin9 to Claim l l, 

characterised in that a longitudinal stop (1~) is 

provided on the internal component C 1) enga<Jinq the 

outer coned ring (6') and/or the external component (2). 

13 • Clamping device according to one of Claims l 

to 12, characterised in that a rotary tool is· provided, 

. ·, >·. ~-~ .. ;:._/ : ... 
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supported on a . pivotal axis (41) on the external 

component (2) and engaging the periphery of the screwed 
sleeve (30,30 1

). 

14. Clam.ping ·device according to Claim 13, 

characterised in that the ~otary tool comprises a 

toothed pini~n (40) of which the arcuate diamet.er is 

· sUbstantially smaiier than the outside diameter of the 

screwed sleeve (30~30'). 

15. Clamping device. according to claim 14, 

· characterised in that the screwed sleeve (30,JO'l has 

· on its outer periphery a. set of ·teeth (35) matching the 

. ·pinion (40) • 

16. Clamping devi~e according to Claim 14, 
. . ~ . 

character~sed i~ that a tool (50,60) is provided, 
··capable of being fitted in a non-rotaey manner ·onto 

the ·screwed sleev~ (30) and. provided on its periphery 
. . 

with the teeth (53~63). 

l 7. · Clamping device 

characterised . in that the 

onto the screwed sleeve 

positions and the teeth 

according to · Claim 16, 

tool (.50,60) can be .fitted 
(30) in different angular 

(53, 63) occupy an arc 

corzesponding to at least one angle step. 

18. Clamping device according to one of Claims 13 

to l 7, cJ:iaracterised in that . there is provided on the 

external component (2) ·a bore (42) which is paralle.1 to 

the axis and in which the pinion (40) is rotatable 

around a spindle C41J. 

19. Clamping device according to one of Claims 1 

to 18, characterised tn that a torque lock (70) for the 

,.. . . . . ·.: ~ . 
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screwed sleeve. (30) is provided engaqing the external 
component ( 2_) .• 

20. ·clamping device a.ccordinq to Claim 19, 
characterised in that the torque lock (70) is in the 
form· of a pl.ate which has a. notch (51) matching the 
non-circula~ exter~al periphery (52) of the screwed 
sleeve ·(JO) and h~s beyon¢ tbe notch (51) a hole (71) 
for engagement of a· bolt · ( 7 2) en9agi~g in .the external 
component (2). 

21. Clampiµg. device .according .. to Claim . 20, 
charact:erised in tha'.t the 'torque loc~ is formed by the 
tQol . ( 5-_0 , 6 o l which 4as · an .. addition al h6ie. C 71 'J for 
entry of a bolt.engaging in the externai component (2). 

D. 
•::: 
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