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Ralph M u 1 l e n b e r g 

of 4048 Grevenbroich 12 

Clamping Assembly for Transmitting Torques 

and/ or Ax·ial Forces 

P.6/31. c 

The invention relates to a clamping assembly of 

the kind corresponding to the introductory part of 

·claim 1 •. 

A similar clam~ing ass~ly is known from DE-OS-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 ·· projectiqg peripheral collar behind ·a 

radially. inwardly projecting peripher•l collar on the 

outer taper ring. . The · engagemeiit is -established in 

that the outer taper rin9 is .elastically radially 

e~panded to some extent. On clampin_g of the assembly 

the OUter tapfar ring iS. Urged I With engagement Of its. 
. . . . . . . . 

face . On the Screwed ring OD :the . inner. taper ring I 

against the thick~r end. of the iat;ter •· o~ withdrawal 

the interface comes to bear on the peripheral collars 

of· the screwed ring and of the outer taper .ring. 

A . peripheral ·collar which is brought into 

encjagement 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 col1ar is limited. The step, of which 

only a small one is possible, is inclined to 

deformation or distortion under high surface loadings . 

With self-jamming taper angles, such as are generally 

necessary for achievin9 high cl~ping forces, the 

releasing forces are in practice just as large as the 

clamping forces. The clam.ping assembly . according to 

DB-OS-34 44 608 is therefore only suitable for limited 

values of torque. 

. .. , ~-~. ·. . -:.::· . 
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Furthermore, it is a drawback that the screwed 

ring is present sUbstantially in front of the _face qf 

the· outer taper ring, i.e. axially outside t;he taper 

ring-s and so increases the axial. structural length_ of 

the clamping assembly. 
From EP-OS 7 217 there is known a clamping 

assembly 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 project.inq beyond_ the end o·f. the outer taper 

rinq and havinq an_ inwc;LrClly. projecting collar which 

enga9es . in an . outer peripheral groove in the outer . 

. taper ring. Here again the·enqagement is achieved with 

elastic deformation of at least one of the partners allCi· 

. is· .accordingly restricted to th.e heig-ht of engagement 

at· the interface. The stressing of . the clamping 

assembly takes place by enq_~qement · of, . the face of the 

ex~ension- against . a . flank . of t4e . groove of the outer 
. . . . . . . . . . 

taper ring, · whereby ori account ·.of the necessity -f()r · · 

.defo%Dlation ·of .the · f!Xtension in ·. producing - :the. 

engagement and the resul.ting thin-walle<f condition ~f 

· the extension, there arises the da~qer· of bellinq out 

· and other distortions on the application of the axial 

compression forces for clamping.· 

From GB-A-624 872 there is known a clampinq 

arrangement for connecting axially aligned shafts, 

which are surrounded by a connection sleeve. The one 

shaft has on its end a conical pin over which there 

enqaq.es an internal taper on the conneictinq sleeve anCl 

onto which it is drawn by means of an outer collar of 

the screwed rinq engaging . behind the connecting 

sleeve. An outer component in. the fozm of a·bearinq is 

arransed 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 ·invention ~s based on solvinq the problem of 

arr.anging a c;I.amping assembly ot the kind defined so 

that large clamping forces are possible. 

This ~roblem is sol~ed by the invention stated in 

claim 1 .. 

The important point in this connection is that by 

virtue of the construction stated no elastic · 

deformation of the peripheral collars is necessary any 

lo:nger in.order to prO<luce the engagement. The screwed 

r.:i,ng can be slipped over the cylindrical outer 
. . . 

. 

periphery .of the outer taper ring until . its inwardly 

project;Lng .. Pe~ipherC!ll. collar comes into engagement 

again~t the outwardly . ·projecting peripheral colla~ ~n 
. . . . . . . . . 

. ·the outer. ·.taper .ring.. ·Both ·together c.an then be 

slipped over the inner taper rinq·from its thinner end, 
. . . . . . . 

. until . the. internal screw.·· thread on the screwed ring 

•·comes.· into engagE!iJient with the external thread on the 
. 

. 

. inn.e.r t~per. . ring and . start$ the stressing ·act1:-on • 

. Na'.f:,u:J;ally . the. ·sc:c;e~d ring can also be slipped ever the 
. . . · .. •. . . 

already· assembled-together inner and outer taper 

r;nqs. All the co-operatinq components can be made 

substant.ially more stable because they no lonqer have 

to be distorted to. achieve the engagement. 

Accordingly,. the forces which can be applied are also 

greater. 

When the co-operatinq conical surf aces of the 

inner and outer taper ring have a cone an9le which lies 

in the self-jamming range, the clamping assembly does. 

not release of its ~wn acco~d 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 rinq frOlll the inner one 

again. This can be put into practice in S:Il embodiment 

of the i~venticn according to claim 2. 

A further embodiment of the invention is the 

subject matter of claim 3. In this arrangement the 

,· ;·,~· : .... ":.· ...: ., ;,, . •:. 

c 
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so.rewed. ring can be drawn up as far as is permitted 

from the torque point of view· by the means available. 

The . per:ipheral collars engage one another with a 
certain force and a.predetermined clamping: condition is 

already achieved. Howe'rer, the final clamping 

subsequently follows hydrauli~ally,, in that the 
piston/cylinder units are actuated and t.he outer taper 

· rinq .is drawn further onto the inner taper ring. 
The same principle can also be used for releasing 

the clamping assembly in that according to claim 4 
piston/ cylinder uni ts.. act against the component seated 

on the cyiindrical outer ·peripheral surface of the 

outer taper ring. In this way there is produced a 

compressive force transmitted through the screwed ring 

to the inner taper ring and actinq to disenqaqe the 

taper rinqs. 

Th.e play or cl~arance provided in accordance with 

claim 5 is of advantage so tha~ no friction arises at 

the inner periphery of the inwardly projecting 

peripheral collar of the ·sc~ewed. sleeve·on ·engagement. 

The · screwing arrangement according to Fi<JUre · ·6 

permits· axial adjustment· of the outer· component and is . 

of particular advantage when one is concerned with 
. . 

securing outer components on vertical rQds or columns. 
A particular embodiment of the .invention is the 

subject matter of claim 1. In this arrangement .the 

inner taper ring is doubled and the other clamping 

elements are correspondingly 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 en9a9ement 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 connection and with two ·outer taper rings 

·:.:•. 

'' 

' 
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is known in itself fr9111 US-A-1 732 355. In this 

arrangement, · however, ~nly 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 . periphe:;al colli,ar of the .outer taper ring · for 

transmitting ·.radial clamping · forces, there $_.s 

recoJl1Jllended · a chamfering or taper in accordance with 

claim 9, which resu.lts. in radial components being 
. . .... · 

generated ·by the axial forces of ·the screwed ring: • 
. The preferred angle is 45°.(claim 10). 

In ord~r _to · ensure· .that as iarge as possibl~ a 

proportion o! the .longitudinal forces exerted by the 

screwed ring is. converted . into radial clamping forces 

. a·nd so that not too much o_~ the deformation energy is 
"1ost in overcoming the "play,· a longitudinal . slotting of 

the taper rings in accordance . with c:l·aim 11 is 

recommended. 

. Al thou9h the . invention is not bound up with the 

presence of a. self-j.amming. cone angle, the preferred . 

embodiment does however envisage such a fact in order 

to be able to t·ransmit the greatest possible torques. 

The releasing forces which are. then necessary can be 

applied either by additiopal 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 j,n 

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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conversion, there _is recommended a torque applying too·I 

in accordance with ciaim 13, abutting against the outer 

component. 

only leads 

The torque on clamping of the assembly then 

to forces remaining . within· the clamping 

that a slippage ie basically no .longer 
arrangement, so 

caused. 
In the preferrea embodiment according to claim 14 

~e torque .appl~ing t~ol. includes a toothed pinion, of 

which ·the pitch-circle diamet~r is substantially 

smaller than the diameter of the scre11.red ring. When· 

the pinion is turned by suitab~e means, fo;r example a 

spanner or a crank, there· ie ·a torque conversion 

corresponding to the ratio of the diameters. 

The teeth which co-operate:with the pinion can be 

provided. on· the outer periphery.of· the screwed·ring or 

on .a separate tool. ~hich can be. applied in a. 

rotationally coupled manner to. the screwed ring, its 

outer periphery t~en. c~rrying th!! teeth (claims 15, 16) •. 

· .. The . tool c~n . generally . Only be . fitteµ onto the . 

scr.ewed ring from 1:he side, which then .has a polygonal 

actuating outline, on which the tool can be fitted ·in 

di_fferent angular positions. The teeth then do not 

need to be · provided oyer the whole periphery but only 
. . 

over· an arc on the screwed ring corre.sponding to the 

angular difference between two different such positions. 

For mounting and supportinq the pinion on the 

outer component there is recommended tlie embodiment 

accordinq · to claim 18, according to which ·the pin can 

be rotatable in the bo~e or it can be secured and have 

the pinion rotating on it. 

~he torque lock of claims 19, 20 and 21 arises 

when the limiting torque is exceeded. and therefore on 

sudden displacement of the clamping assembly, in its 

operation and leads, according to the direction of 

rotation, to release o~ the screwed rinq in order. to 

avoid damage to the shaft and the inner taper ring, or 

· .. :· .... · .... :: . . . ~ . ~·: .... ' ; ~ :: ,. 
•' :· · .. -~ ~ .. 

C. 
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to a more secure drawing-on of the screwed ring and 

thereby of the clamping assembiy. 

The invention extends also to further features 

given in the description _of an example, as well as to 

all combinations of the features. disclosed. 

· Embodilllents of the invention by way of example are 

i1l~strated in the drawing. 
.. 

Fig 1 show~ an elevation, partially sect_ioned, of 

a first embodiment of a clamping assembly according to 

the iny:ention; 
Fig. 2 shows ~partial view-from· Fig. l showing an 

advantageous modification, 
. . 

Pig. 3. shows ·a view corresponding to Fig._ 1 but of 

a second embodim•nt; 

Figs. 4 and 5 show views co_:rrespC?nding to Fig. 1 · 

. but of further embodiments; 

Fig. 6 shows diagrammatically the operation of a 

torque-apply"ing tool; 
Fig. · 7 shows· a partial view of Fig 6, lo_oking from 

the left. 
· Figs. 8 and 9 show . co:rresponding partial views of 

further embodiments of the torq\ie-applyin9 to~l. · 
Figs. 10 and 11 show views ~orrespondinq to Fi.gs. 7 

~d 6 and of an embodiment with torque locks. 

The clamping arrangement. indicated as a who1e at 

100 serves for securely clamping onto a shaft 1 with a 

cylindrical external surface 2 an outer component 3 in 

the form of a gear whee1 with a bore having a 

cylindrical inner surf.ace 4, allowing radial spacing 

away· from the outer surface 2. 'l'he right-hand end of 

the clamping assembly 100 as viewea 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 cylindrica1 inner su~fac~ 5 

engages the cylindrical outer surf ace 2 of the shaft 1 

c 
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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 t~e· left in Fig l, has joined on to it 

a radially outwardly projecting , pex ipheral flange or 

collar 7 which· has on i ta · external surface a 

sc::rew-th::reacl 8. Release threads · 9 are formed, 

distributed over the· periphery, underneath·. the thr~ad a 
in the portion . of the collar 7 which projects radially 

beyo~d the thicker end of the conical surface 6,· and an 
engaged clamping assembly can ·be released again ·with 

. . . 

·the ·aid. of .these thieads. 

Arranged on· the conical ·.surface 6 of the inner 

· taper·· ·ring 10· is an· outer taper ring 20 which · has a 
conicaf internal surface 11 of the same cone angle as 
tJie surface 6 . and a cylindrical outer periphera1 
·surface 12 which . engages the inner surface 4 of the 
outer component • 

. Provided on the thinner end. of the outer taper 

ring 
0

; "20 . is a . radially outwarQ.ly. projecting peripheral 

collar 13 which projects beyond _the cylindrical ' outer 

surface. ·12 and of which the engaging surface 14 

perpendicular to i:he axis and towards the thicker end 
is freely accessible for a ring slipped 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 -co-operating with the 

external thread 8 on the outer periphery of the 
peripheral flange 7. ~he 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, o~er the outer taper rinq, 
and the thread 15 can clear the collar 13. 

The screwed rinq 30 has on its other end a 
radial.ly inwardly projecting- peripheral collar 17 which 

engages radially from outside behind the collar 13 on 

.· '"· , .. ·;. ··.; .-.· .. ·:·. 

c 
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the side away · .trom the threads 8, 15 and with its 

surface 16, perpe~dicttlar to the axis, comes into 

engagement against the engaging surf ace 14 of the 

collar 13. The inner surface 18 of the collar 17 is 

cylindrical and allows some degree of play in relation 
to the outer surface 12 of the outer taper ring 20 in 

order to avoid friction at this point. 

When the _clamping assembly 100 is .assembled 

together the outer taper :ring 20 can be sl.ipped onto. 

the inner taper ring 10 and then the screwed ring 30 is 

slipped over from the right as viewed in Fig. 1 and the 

threads B, 15 are brought into engagement. In this way 

the clamping assembiy 100 forms an assembly that holds 

together .• ·. By tightening. of the screwed ring· 30 .the . 

outer taper ri_ng 20 is drawn to the left in Fig. l · 01_1. 

the .inner tap~r ·ring 20, whereby a radial spreading or 

expansiozi of the outer taper . ring .20 takes place and 

thereby the clamp~ng agai~st tbe inner surface 4. 
To av(>id e~cessive loss~s in .. tbe axial clamping 

force applied by the screwed ring 30 ·the outer tape,r 

ring. 20 is radially slotted right through at one point, · 

indicated by the absence of hatching, whiist the inner 

taper ring io 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, 11 releasing screws are 

scr~wed into the release bores 9 and come up aqainst 

the face 19 of the coll,ar 13 of the outer taper ring 20 

which is opposite the enqaqing face 14. However, the 

screwed ring 30 can be brought also with its face which 

is t~ards 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 condi~ion, the outer component 3 which is to be 

.:. · .. ··.·· 

·c 
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clamped on the shaft l 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 l. 

In many ca~es this does not matter. Ho"1ever, if it is 

desired that the outer compo~ent 3 remains fixed 

axialJ.y in relation to the shaft l when the clamping 

assembly 100 is tightened, an arrangement accordinq to 

Fig. 2 can be ~hosen. In this arrangement. the outer 

componen1:. 3 has an e2'tension_ 3 • projecting radially 

inward-s · as far as the face 21 of the inner taper rinq . . 

20 at the thinner- end 0.f the latter, and the projection 

3• abuts. either' directly aqainst the face 21 or throuqh 

an interposed ring· 22. · Then on displacement of the 

outer· taper ring ·20 to· the left in Fig, 2 the outer 

component 3 can no longer share i.n the movement -in 

relation to the shaft l · •. 

:rn order to. be. able to apply to the screwed ring 

30 the torque needed for tightening,_ there are provided 

grooves 23 extending parallel to the axis and 

distributed over its. periphery and in which an 
. . 

appropriate·torque-applyi~g tool can·be engaged. 
In the clamping assembly 200 of Fig, 3 components 

of corresponding function are identified by the same 

reference numerals. 

The difference from t:he 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 co1lar 13 ot the outer taper ring 20 there are 

arranged a number ot small piston/ cylinder uni ts 

circumferentially distributed and acting parallel to 

the axis, the pistons of these uni ts 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 iii,~roduced throuqh the 

connections 27. In this way the outer taper ring 20 is 

drawn to the left in Fig. 3 in relation to the inner 

}.~: .. • .. : 

c 
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taper rin9' 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 engaging faces 16 from the start 

i.e. when they ·engage against the base of the bore 2 6 

of the cylinder, or alternatively they could initially 

be retracted ~ompleteiy below the engaging face 16. 

The screwed ring 30 is therefore first drawn up by 

a certain degree of tightening, after.whiCh the further 

clamping is undertaken hyaraulically in that the 

pistons 25 are forced out under high pressure. 

With . similar piston/ cylinder uni ts which however 

act~ on the ·o~er .side arid .come into engagement against 

the outer ·compo~ent 3 ·secured ·on the outer taper ring, 

th.e release of the . clamping as·se~ly 200 · can be 

performed. In the application·· of· p~essure against the 

left hand side (as ~riewed in Fig. 3) of 'J:he out.er 

co:inponent 3 this first leads to relative movement of 

·the ~aper_ su~faces 6, .11 and thereby caus_es · release of 

. the ·clamping· asst;mtbly 200·. · 

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

of the clamping step·' . when· the.· inner taper ring l 0 ·1s 

not yet firmly seated on the shaft l to be able to 

· oppose the torque applied ·by a suitable torque applying 

tool to·the screwed ring 30. 

In Fig. 3 an alternative is indicated in broken 

lines in that the bore 4, instead of having a smooth 

cylindrical internal surface, can also be provided with 

an internal screw thread 31 which is screwed onto an 

. ! 

external thread 32 on the right hand end in Pig. 3 i .. e. 

the thicker end., of the outer tape.r ring 20. The outer 

component 3 can be adjusted axially within a limited 

range. On tightening of the clampinc;t assembly 200 the 

outer component 3 is secured on the outer taper ring 20. 

In Fig. 4 there is illustrated a clamping assembly 

300, which is made mirror synunetrical about a central 

~ . . . 
'.:';';··. -

c 
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plane 33 perpendicula;t; to its ~is. The double-taper 

ring 10 • comprises two inner · taper rings 10 

corresponding to Fig. _ l joined together integrally in 

the region of their flanges 7. · The remaining el.ements 

are present in double ·form:. ·correspondingly. The 
cl~ping assen\bly 300 serves as a shaft coupling. ·The 

ends of two. shafts 1 . engage in . the double-taper 
ring 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 
thick-walled. clampinq rings · which_ simply have to take 

the per.;i.pheral. tension _needed to achieve the radial 
,,·. 

clamping force. 

A particular feat"Q.re in this . embodiment lies in 
. . 

th~ 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 Figs~ i and 3, extend. perpendicular. 

to. the axis but .have .an incli~~d. position, i.e. they. 

· aJ:e conical. The angle 32 in relation to the axis 
,. 

· amounts, in the embodiments by way of example in 

Fig. 4 , to a.bout · 45 ° . In this way, also in the region 

of the c;:oll.ar 13 of ·-the outer taper ring 20 there is a . 

certain degree of radial pressure on the latter which 

del.ivers an added amount to the torque that can be 

transmitted. 
In Fig. S there is illustrated an embodiment by 

way of example in which the outer coinponent 3_ is in the 

form. of a coupling flan9e which can be·secured onto the 
region of the end of ~ shaft 1 by means of a clamping 

assembly 400. rn the clamping assembly 400 likewise 

the engaging 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 

rinqs 30 , are made. of hexagonal form at their 

··;'":::. 

c 
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peripheries, like a nut, in order to o£fer the 

pos.sibili ty of engaqement by a spanner. 

Instead of the tightening of the screwed ring 

being by using a corresponding rotating means, for 

· example · a hooked key engaging in grooves 31 on the 

peripheey of. the screwed ring 30 (Figs. 1,3) or using a 

norma1 ~panner (Pigs;, 4,5) engaging on the periphery of . 

the screwed ring 30, .. according to Figs. 6 to 9 a 

· spec_ial torque_-applying• t0ol can· also be provided. 

rn· the embodiment accordinq to Fiqs. 6 and 7 the 

. screwed z-ing 30 J:ias on its outer periphery an array of 

. tee:t:h 35 engaged. by the teeth of a pinion 40 rotatably 

m?unted by.means of a pin 41 in ·a bore 42 in the outer· 

c0mponent 3 parallel to .. the axis, and. has on ·its other 

end a projection 43 1fith faces for engagement by a 

. sp~er, on · whi¢h ·a · crank· or spanner can engage.. . The 

diatReter of ·the pitCh circle o~ the teeth on the 

···.pinion 40 amounts in ._the embod~ent _sh~n to only about 

~ . ·quarter of the pitch cir~ie 9f the teeth 35 so that 

·:· .. = 

on ·. the .. application· of. a prede.tenni.ned torque for 

rota.ting ;the pinio~ 40 . about four time~ the torque is 

. exerted on · the screwed. ring 30. An alternative 

·. embod~ent is. shown. in Fiq. s. A tool 5.0 is provided 

with a spanner ji:lw 51 which fits on to a male 

hexagon 52 on the screwed ring 30. i'he tool so has on 

the side of it furthest from. the jaw 51 an array of 

teeth 53 engaging the teeth of the pinion 40 . . On 

rotation of .the pinion 40 by means of the hexagon 

socket 44 the screwed ~inq 30 is turned just as in the 

embodiment of Figs. 6 and 7. The aavantage of this 

embodi.ment lies in the fact that the tool so can be 

fitted on to the scretired 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 embodiluent 

·• :·. .. .. · .... ; ~ · . .-. ~;- ·. ·:= . .• 

c. 

·· ...... · .... :··;., .· ·; . . . . ' .. ~ . .. .. ..:·.. . . . 
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of Figs. 6 and.7 each individual screwed ring must have 

its own teeth. 

Ourinq tightening of the screwed ring 30 of 

Fig. 81 when the p~nion comes to the end of the 

teeth 53 which extend only over an angle of. about 90° ,· 

the tool so is correspondingly shifted on the ring 30. 

· The ~ool 60 of ·Fig. 9 differs .from the tool SO in· 
-.:hat, instead of the external teeth 53, an arcua1:e 

· op_eninq 61 is provided with an array of teeth 63 on its 
. . . . 

. outer ·periphery, engaqed ~rom inside by the . pin.ion .40 •. 

1'he ·. arcua~e opening 61 in the tool 60 is wide· e~oug~ s_o 

that the pinion 40· engages in the teeth 6l. on its 
outside and. is prevented ·from· jumping out by the. inner . 
limiting surface of the arcuate re~ess 61. 

In Figs._ 10 and 11 there is illustrated a torque 

lock ·7·0. which is ·fitted to the already . tightened_ 

assembly 6,7,30 .. Again the screwed riµq 30_has i~ this 

embodiment · an external hexagon 52 and the ·torque 

lock 70 is -~armed . as a plate with .·a spanner jaw 51 

which fits the external ·hexagon ·52. Outside the 

spanner jaw 51 which therefore forms an opening fitting 

the outer _periphery 52 of the torque l.ock 7 O , is a 

hole 71 perpendicular to the plane of the pl.ate 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 rinqs 6, 7 are seated securely in relation to 

one another, once the screwed ring 3 0 has been 
tightened, on account of the self-jamming ang1e. ~he 

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 l. Then the outer component carries 

the torque lock 70 wi~ it and thereby the screwed 

. ; .. •.: 
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ring 30 in the direetion of· the torque whereby, 

according to the arrangement of the thread, a loosening 

of the taper rings_ 6, 7 or an increased ti.ghteninq of 

them takes place.· The first may be desirable in order, 
. I . 

in the event of excessive · torque, to provide 
I 

simultaneous r~lief and 'to protect ·against the· 

co-operating · cylindrical. surfaces of the shaft l and 

the taper ring 7 being damaged. The latter may be 

desirable in order immedi~tely to cope_ with the 

excessive torque. by immediate increase~ tightening of 
the asselllbly. Wi.th the s~e direction of rotation the 

action qf the torque J.ock 70 can be altered in that the 

·. clam~ing · assembly is turned around . and the torque 

lock 70 is applied to ·the other axial side of the outer 

component 3. 

A. torque ·+o·ck- can also be put into ~~feet in that 

. for example the tool 50 of . Fig. 8 is left on the 
. I . 

screwed, __ ring _30 after tightening and is secured. to. the 

. outer component 3 . against rotation by mea.ns of a screw 
. . . . . . . . 

. app1_ied clear of. the spanner· jaw Sl, enqaqing in the 

·bore 71 1 indicated. in broken lines. 
The thickness of ·the torque·lock should _not be too 

small, .. so that the screwed rinq can also be grasped 

securely in the ~onqitudinal direction in different 

positions • 

. · .. ,;: :.·;:.:. ,· .. 
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Ralph Mu l 1 en be r g 

of 4048 Grevenbroich 12 

c 1 a i ms 

1. Clamping assembly for transmitting torques 

and/or axial forces. between an inner COll\ponent (:(.), in 
particular a shaft, having a cy;J..indrioal external 

. surface (2) and at least one outer component (3), in 

particular a hub, arranged on · it and having an 

opening (4) with a cylin~ical in'terJ).al surface, 

with an inner taper ring (10) with a cyl.indrical 

inner . surface (5) designed to e~qage the outer 

surface (2) of .the inner component (1) and a conical 

O"L:tter surface (6), 

with an ou~er taper ring (20) · with an outer 

surface (12) designed to enqage the cylindrical inner 

surface ( 4) of the opening and a conical inner 

surface ,(11). designed to·· co-operate with "the conical 

outer surfa·ce (6) of the inner taper ring: (10), 

and. ·wi'th a $Crewed ring (30) which can be screwed 

on to a thread. (8) on the inner taper ring (10) and 

havihg a radial.ly inwardly projecting peripheral. 

collar (17) by which it engages behind a radially 

outwardly projecting peripheral collar (13) of the 

outer taper ring (20), 

characterised in that, 
the periphe.ral projection (13) on the outer taper 

ring (20) is provided qn the small.er end of the latter 

and projects outwards 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 taper ring (10) and projects outwards 

over the outer periphery of the portions of the inner 

taper ring (10) preceding the thinner end of the inner 

c 
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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 projecting peripberal flange (7), on 

the outer periphery of which the thread (8) is provided 

and which has axial through-going threaded bores ( 9) 

for release screws in front 0£ the. face (19) 0£ the 

radially outwardly projectJ.n9 peripheral collar {13). 

3. Clamping assembly acco~ding to claim 1 or 2, 

cha;z:-acterised .in that. · circumferentially distributed 

hydraulic · pisto.n/ cylinder uni ts ( 24 l a.re arranged in 

the engagin9 surface (16) of :t4e peripheral .collar (17) 

of the. screwed . rilig '(30) which. .is towards. the 

peripheral collar (13) of the "011ter taper ring (20), 

the : pistons of the 'uni i:s· engaging, . on actuation, 

against the. . engaging. > fac:e _(14) of the peripheral 

coll.ar (13J • · 

4. Clamping assembly according to one of 

claims 1 'to 3, characterised in that circwnfe.rentia11y 

distribut~d hydraulic piston/cylinder units (28) are 

arranged in the face which is towards tbe outer 

component ( 3) of the.· radially inwardly proj ect·ing 

p~ripheral collar (17) of the screwed rJ.ng (30), the 

pistons of the un.its, on actuation, engaging against 

the opposed face of the outer component (3). 

s. Clamping assembly according to one of 

claims l to 4, charac'terised in that the inner 

periphery (18) of the radially inwardly projecting 

collar (17) of the screwed ring (30) has radial 

clearance in relation to the outer surface (12) of the 

outer taper ring (20) • 

c 
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6. Clamping assembly according to one of 
c1aims l to 5, characterised in that the outer 
cOIQ,ponent (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 
out.er component (3) is screwed on t.o the outer taper 
ring (20). 

7. Clamping assembly . according to one of 
.c~aims l to 6, characterised. in that it is made 
mirror-symmetrical · about. a central plane perpendicular 
to its axis and includes an inner .double taper 

. . . . 

ring (10') W~1:h · tWO outer :ta~er ·,rings (20) arranged on 
it a~d two clamping rings (30) • 

8. Claxnping asseml;>ly . ·accordillg · te · one of claims 
1 · to 6, · charact:er.ised iJi .· that. the outer component (l) 

is in the fo.rm of a.-couplinq flange. 

9. ciamp.ing . asseilibly according to one of claims 
l to 8, characte~ised. in that t,qe engaqinq faces. (14, 
16) of the outer t:aper ring (20) and the screwed ring 
(30) are inclined. in such a way ~hat ·the outer taper 
ring (20) experiences on tiqhteninq of the clamping 
assembly a radially inwardly directed force component 
in the region of its peripheral collar (13). 

10. Clamping assembly according t.o claim 9, 
characterised in that :the angle (32) of the inclination 
amount.s to about 45°. 

1 l • Clamping as~embly 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). 

111111111111111111111111 111111 
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12. Clamping as.sembly according to one of claims 

1 to 11, characterised in that the cone angle of the 

taper surfaces (6, 11) is in the self-jamming range. 

13. Clamping assembly according to one of claims 

1 to. 12, chara_cterised · in that a torque-applying . tool 

is ·provided supporting itself on an axis of ~otation 

(41) on the outer component (3) and engaging the 

perip~ery of the screwed ring (30). 

14. Clamping assembly according to claim· 13, 
. . . 

cha!;acterised in that the torque-applying tool 1nclude.s 
a toothed pinion (40) · of which the pitch circle 

diameter is substantially smaller than the outer 
. . 

diameter of the ·screwed ring: ( 3 o) • 

15. Clamping .. assembly according to claim 14, 

characterised ,in that the· screwed rin9 (30) . has on its 

00:ter peripher;y an array of teeth (35) · matching the 

pinion (40). 

16. Clamping . assembly according to 
characterised in that the tool .(50, 60) is 

claim 14, 

capable of 
being . placed in a non-rotational manner on the screwed 
rinq (30) ancl 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 1~ different angular positions and 

the teeth (53, 63) cover an arc corresponding at least 

to one an~ular 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 paJ;allel 

11111111111111 1111111111111111 
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to the axis and in which the pinion (40) is :rotatable 
about a pin 41. 

19. Cl~pinq assembly according to one of claims 
l to 18, characterised in that a torque lock (70) for 

. . 

·the screwed ring . (30) is provided, engaging on the 
outer component ( 3] • 

. · · 20. Clamping . as$embly according to claim 19, 
characterised . in ·that ·the . torque lock ( 70) is in the 

. . . . 

c 

'v form of a plate llJ4ich has an op~ninq (51) .matched to 

i 

'-../' 

t;he _non-cir?ular .outer.· periphery (52) of 'the screwed 
. rinq ·"<~or 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. C1amping assembly according to claim 20, 
•. . 

characterised i~ that the torque lock is formed by the 
tool··· (50, . 6()) which h~s an· additional hole .(71 ') for 
the .passage of a bolt engaging in 'the outer component. 
(3) • 
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