WO 2007/ 028431 PCT/ EP2006/ 005585 FLEXI BLE CLAMPI NG JAW FOR A VI SE The
invention relates to a clanping jaw for a vise, conprising a clanping plate
and at least two bridges. 5 For the accurate nachining of a workpiece, for

exanple in an electrical discharge machi ne, machine tool, etc., it is
necessary for the workpiece which is to be machined to be- firn1y clanped
agai nst the vise bed. However, it is 10 possible for th kpi ece to nov

slightly awdl OO PREA3Yi se bed during the clanpln&CTTﬁP§09ﬁ6%9§§?%ty nay
lead to inaccuracies. EP O 196 544 Al discloses a vise having a bed, rising
15 above which is a first fixed clanping jaw which has a first clanping

pl ate, and havi ng a secoRHEXIRRPi GlgANRMIG WA 'ORs AmdMaBl y gui ded on t he bed,
has a second clanping plate and is rotatably connected to a spindle
rotatably fastened to, the bed, the spindle extending in a 20 |ongitudinal
passage for M8¢ i ANYHRE by éﬁ&Q&ﬁsngt@né}o§@&mﬁlﬁgthéaWoﬁ§P%u6|h&%S%assage by
the root of dohprseeagda elamping prate Wit 9 errnesbedriageébe second
clanp|n95 plate via a neck captively retained in a longitudinal slot of the
bed. For~the exact positioning of a workpiece 25 cl anped between the

cl anpi ng j awer mhevissicomaits madbihong vtheabedrkpibage 8of| exameieremce

surface ext epl Do ANV A SEal R [ASCHLA0P! Rl ALet R Reteen; ¢ he
Iatter for at east two ad] acent” cl anpli ng surraces
is necessary for the workpiece which is to be machined to

be firmly clamped against the vise bed. However, it is
10 possible for the workpiece to move slightly away from the
vise bed during the clamping. This uncertainty may lead

to i1naccuracies.

EP 0 196 544 Al discloses a vise having a bed, rising
15 above which is a first fixed clamping jaw which has a
first clamping plate, and having a second clamping jaw
which is movably guided on the bed, has a second clamping
plate and is rotatably connected to a spindle rotatably
fastened to the Dbed, the spindle extending in a
20 longitudinal passage formed in the bed and being enclosed
in the longitudinal passage by the root of the second
clamping jaw, which is connected to the second clamping
plate wvia a neck captively retained in a longitudinal
slot of the bed. For the exact positioning of a workpiece
25 clamped between the clamping jaws, provision is made for
the bed to have a flat reference surface extending
transversely to the clamping plates and between the
latter, for at least two adjacent clamping surfaces
extending in the direction of the reference surface to be
30 formed on the bed, of which a first clamping surface is
inclined relative to the reference surface and the second
clamping surface is inclined relative to the reference
surface in the opposite direction, and for at least two
gripping surfaces adjacent to the clamping surfaces to be

35 formed on the second clamping jaw, of which the first



extending in the direction of the reference surface to be 30 fornmed on the
bed, of which a first clanping surface is inclined relative to the

ref erence surface and the second clanping surface is inclined relative to
the reference surface in the opposite direction, and for at |east two
gripping surfaces adjacent to the clanping surfaces to be 35 fornmed on the

second cl anping jaw, . .of _which the first WO 2007/028 - -
PCT/EP2006/dﬁ%%§gﬁ/ﬁﬁgﬁaﬂng surface exténds paralIeﬁ%%HEFﬁQOPVPQP5§Panping
surface and the second gripping surface extends parallel to the second

cl anpi ng surdrigminds surfsid t exBends ypanaltiel conftlgur fireon eflambénygi se is

][mde possi blg, Aand 5atr{é“1§1£09£!€<%'& a{g!cggg%eéu%ég Yie§€e§3$e§5%g£ﬂe ui tabl e
or use on a wre-cu 1 ng el ec rl_ca C rge nmacni ne. u er cl anpl ng
device is ditstl ¢5ed sacEm 0 FGArise. surfaeeveds oahoteswbt kpidec¥STENnd to

this end ha%&lmié@nfﬂgﬁlﬂ%ﬂmbfhtﬁbe widist abl deel gdd 10, opgganot her
at a dlstanc%gg art ggd ave cl anpin aces pointing towar anot her .

. g suré . d. o
A work rest § | SBRHFBLEHEIOA FRERSd o< d&viSCe %ﬁ?%?FQ%%¥'béué8FEi?ed by
t he wor kpi ecivrrt aisee onchatiped-andt tag dbe@ot eth luphs dharighke makadpeng direction
15 is provided at the clanping surface or clanping surfaces of the clanping
jaws. Said draw down device has a draw down el enment which projects beyond
t he cl anpi ngt stnftder ahanpointdeolte quel gisehasedt ha Eer KO rész . 7Bdri ng t he
cl anpi ng operatded M Hi@W iekesephd $0a¢hed WRANKEQ BMdmpBiMgt s
downvar (ZjLOat j'aé.rX]NSan Iieclll natrgea?iljru%%alb.olg Olfeltahc%.ve to one another at a
distance apart and have clamping surfaces pointing toward
one another. A work rest is also present. A draw-down
device which can be adjusted by the workpiece to be
clamped and can be acted upon in the clamping direction
15 1is provided at the clamping surface or clamping surfaces
of the clamping jaws. Said draw-down device has a draw-
down element which projects beyond the clamping surface
and points obliquely toward the work rest. During the
clamping operation, this draw-down element is acted upon
20 and pivots downward at an angle in the direction of the
work rest in the process, the workpiece either being
carried along or else being acted upon by force in this
direction, such that reliable bearing on the work rest is
effected.
25
German Laid-Open Specification DE 43 41 744 Al shows a
pull-down <clamping system for <clamping devices on
machines for processing workpieces, consisting of two
opposite parts - a stop pull-down clamp having fixed
30 clamping Jjaws and a pull-down clamp having movable
clamping jaws, between which the workpiece to be machined
is clamped, a stop pull-down clamp being present as a
fixed stop part which consists of a jaw body which 1is
arranged on a retaining plate, the Jjaw body being

35 equipped with protective jaws for clamping a workpiece,



work rest in the process, the workpiece either being carried along or else
bei ng acted upon by force in this direction, such that reliable bearing on
the work rest is effected. 25 German Lai d-Qpen Specification DE 43 41 744
Al shows a pull-down clanmping system for clanping devices on nachines for
processi ng wor kpi eces, consisting of two opposite parts - a stop pull-down

clanp having_fixed clLanping jaws and_a pul | -down ¢ i abl e

cl anmpi ng jaag2:%%pW§gﬁ4ﬁﬁich t he morkﬁiécé to be naéﬁﬁﬁgﬁzgﬁé/@géggéd, a
stop pull-down clanp being present as a fixed stop part which consists of a
j aw body whishid spreteaniged dawa havangi g pewtiesal helampd bodypubéang 35

equi pped w t rQtectjve jaws_for. ' r.Kpi , 0071 31 - 3 -
PCT/ EP2006/ ) V%éa#% 5?5 et F%ﬁ&%ﬁagbﬁg6?h3qh veﬁ%ﬁcé%ﬁ%%a%%?%éﬁ urface
rel ative to adednsét ad niregtplanc, haveng aanbrhaaqEldy bepdaske apasst and

having an elastdigald wderulabl-er pghing \rﬁi&l&évsnaoat heretad iy PAgtg and a
formdesign, as _a 5 resu|t of which en a thrust force actlfg?ﬁarallel to
e

the retaPni et ©F swhilect Y&y Pa HHESH diRGs 2SS, Pase tQhich is
directed t owid ddi@aimngngl pilagepliat efdFrdtive ghaatde bhanethevei fawsg force
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is greater than the lifting force is transmitted to the
workpiece.

10
A main requirement for an optimal clamping system is
clamping of a workpiece which must not move away from the
vise bed during the clamping and in the clamped state.
For example, in wire-cutting electrical discharge
15 machines, the workpiece is acted upon by flowing water up
to pressures of 100 bar during the machining in order to
flush away chips or waste material. This may 1lead to
vibrations of the clamped workpiece, and these wvibrations
may have an adverse effect on the accurate clamping of
20 the workpiece. The problem in the prior art is that the
required strength during the clamping of a tool is not
achieved on account of more exacting application
reqguirements. For example, workpieces are becoming
larger, and therefore a clamping device of the present
25 type must also be capable of optimally clamping
workpieces which are relatively large compared with the
size of the clamping tool. For example, wire-cutting
electrical discharge machines have higher working speeds.
This requires higher water pressures for removing the
30 accumulating chips, which in turn results in greater
loading of the workpiece.

A  further disadvantage is the use of protruding
workpieces on account of a loading capacity that is too

35 1low. A projecting workpiece produces a certain bending



cl anpi ng of a workpi ece which nust not nove away fromthe vise bed during
. the clanmping and in the clanped state. For exanple, in wire-cutting

el ectrical discharge 15 machines, the workpiece is acted upon by flow ng
water up to pressures of 100 bar during the machining in order to flush
away chips or waste material. This may lead to vibrations of the cl anped
wor kpi ece, and these vibrations nay have an adverse effect on the accurate

cl anpi ng of ™0 20Rd/R8PRptece. The probl éniin the priF6r/EPe0P8/PRaP8? he

required strength during the clanping of a tool is not achieved on account
of nore exagldmgtappktBatafnadverskIenefsct ftle eXampliag Werkpl eces are
becoming |l|arger, and therefore a clanping device of the present 25 type
nmust al so be capable of optimally clanping workpieces which are relatively
| ar ge conparléd wiayh bée plyizieadflyt hdishdmpnhgoeood . fkor ewxanpberator

W re-cuttingsielestbhCal diAChaa el nes bayes i aler #o Kihamspeeds.
This requires higher “water pressures for renoving the 30 accunulating chips,
whi ch in5t ulther e¥iiFes has gricat &8 PB&IRRELofMATHA Wof k Fiodde. tAMLE! t Her

di sadvant agguce ekl oHS By Ohe RO & £1CH N@reV®H Kpi eces on account of a | oading
capacity that is too 35 low. A projecting workpiece produces a certain

bendi ng WO 2007/ 028431 - 4 - PCT/ EP2006/ 005585 nonment which can adversely
af fect the dtan nthdrafoee |theregbirtphysi dad | indestaichrant @geowisd f @kl an

operator (§488S1 A9 Qb LA 40L Nt Sh AN JUSY €S difensbOr +AX2MPY Emping
10 force at the same operating force in the direction of the

vise bed and to increase the clamping strength.

According to the invention, the object is achieved in
that the clamping force of the clamping plate on the
15 clamped workpiece is variable along the surface directed

toward the workpiece.

Due to the variable clamping force of the clamping jaws,
an increase in the torque 1is achieved by the resultant
20 clamping force preferably lying above the center of the

surface of the clamping plate.

According to a further configuration of the invention,
the clamping plate has an outer bridge and an inner
25 bridge.

Furthermore, the outer bridge and the inner bridge may be

elastically flexible 1n the clamping direction, the

spring constant of the inner bridge being less than the
30 spring constant of the outer bridge.

According to the subclaims, the bridges are curved, in

which case the bridges may be curved differently.

35 For example, the inner bridge has a greater curvature



5 the vise has to be operated manually many tinmes in succession by neans of
a wench. It is therefore the object of the invention to avoid all these

di sadvant ages, nanely to increase the clanping 10 force at the sane
operating force in the direction of the vise bed and to increase the

cl anpi ng strength. Accordi ng to the invention, the object is achieved in

that the cl he cl anpi ng. plate on th kpi ece
is variabl ewgﬁg%/ﬁégga?f ace directed “toward the %F%%thggpgﬁg%% t he
vari abl e clanmping force of the clanping jaws, an increase in the torque is
achi eved by thaea tesubtaat b2dgeéanpi ng force preferably |ying above the
center of the surface of the clanping plate. According to a further
configuration of the invention, the clanping plate has an outer bridge and
an inner 2BYbrdfyeOr FOPE BePAnitECSEh@CGEUEEShr iad gl SR qamentntr B¢ dge nmay

be elasticg )ZLlEIaEXbH' dlattf@fctﬁ@pbmgmgmgctfb%e te-a13RN G const ant  of
the inner br| be(% g t he léf rE[)rl n constant of the outer
bri dge. gCC(le& %5 the  TERE B Ugel f CBFUEASSi A whith case

t he bri dges tayguke whit sted ad:tfsf eo:ent'dh,e #brkpicexanulansdduentiger tihé dge has

a greater C% %%h?&ﬁ Ve %g these gslg thPCEgEP%QQgﬁggé?géPdigéfaff; out er

bridge. By O I"ace
to the v1se bed is increased. The essentlal feature is

the achievement of a maximum loading capacity. The
10 loading capacity is provided for by the maximum bending
moment, which is a function of the resultant forces on
the workpiece. The loading capacity is substantially

increased with this invention.

15 Furthermore, the requisite torgque which the operator has
to apply is reduced in order to achieve the same loading
as in the prior art. This is beneficial to the health of

the operator.

20 According to a preferred embodiment, the inner bridge is
of S-shaped configuration. The invention is not
restricted to the S-shaped configuration of the bridge.
All shapes which 1lead to the aim of increasing the
clamping force and loading capacity are conceivable.

25
According to the invention, the clamping jaw may have a
cavity between the bridges, the curvatures of the cavity

being appropriately designed for avoiding overloading.

30 Furthermore, the clamping jaw may have a curved slot
below the inner bridge for avoiding overloading.

The slot serves as a safety feature to prevent
overloading of the clamping tool. The slot width is a

35 geometrical measure of the maximum permitted loading.



apblication point of the clanping force parallel to the 5 vise bed is

achi eved,
wor kpi ece.

provi ded fo%mp&0592og?éggun1bending nogent, which is, E%gag%ygg?g

resultant forcés o

resulting in an increase in the torque which acts on the

Consequently, the strength of the clanping in the direction
perpendicularly to the vise bed is increased. The essential feature is the
achi evement of a maxi mum | oadi ng capacity. The 10 | oadi ng capacity is

8 wor kpi ece. The'l oading capacity is su
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increased with this invention. 15 Furthernore, the requisite torque which
the operator has to apply is reduced in order to achieve the sanme | oading
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fig. 3 shows a three-dimensional view of a clamping jaw,

fig. 4 shows a side view of a clamping jaw,

fig. 5a shows the force relationships in the prior art,

fig. 5b shows the force relationships according to t

invention.

A vise 2 having clamping jaws 11 and 12 known accordi
to the prior art 1is shown in a three-dimension

he

ng
al

illustration in figure 1. The clamping jaw 11 is firmly

connected in one piece to the vise body 13. Holes 14 f
fastening to a work table in a manner known per se a
provided in the vise body 13. Arranged on the side of t
fixed clamping jaw 11 is the vise bed 15, on which t
workpiece 6 shown in figure 2 is clamped in place. Bel
the vise bed 15, a spindle arrangement 16 is installed
the interior of the vise body 13. The spindle arrangeme
16 consists in a conventional manner of a spindle
which is secured on the one side of the vise body 13
means of a nut 17 and is closed off on the other side
a rotatable handle 18 for actuating the spindle 22.
clamping jaw 12 guided in the vise body 13 is moved
means of the spindle 22 for clamping a workpiece
between the clamping Jjaws 11 and 12. According to t
prior art, the clamping jaws 11 and 12 have two bridg
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35‘geonetrical measure of the maxi mum permtted | oadi ng. WD 2007/028431 - 6

. - PCT/ EP2006/ 005585 The invention is described belowwith reference to an

exenpl ary enbodinent. In the drawing: 5 fig. 1 shows a vise according to the
prior art, fig. 2 shows a side view of a vise, fig. 3 shows a
t hree-di nensi onal view of a clanping jaw, 10 fig. 4 shows a side view of a

cl anmpi ng jaWk)E@%7(%§8i§?“5 t he force_rglgtionshipsﬂd%ﬂﬂpgoggygb5ggi, 15 5
e vi se

fig. 5b shows t orce relationships according to the ‘invention.
havi ng clanping jaws 11 and 12 known according to the prior art is shown in
a three-di néisi endl 20 A | naradtebegramfshaned 1 cavhsycl dhpilsy FAAWERL s

firmy connegdigfhdr cpRELREBEEst Pot e vise body 13. Holes 14 for fastening
to a work table in a nanner known per se are provided in the vise body 13.

Arranged on the side of the fixed clanping jaw 11 is the vise bed 15, on
whi ch the 25 iwardepi 2cehéwshawsiide frigaw eo? BS vdlsanpedth napl agempBekpw t he

vi se bed: 15, 8 i ndl_e range IS 1 al.l ed,i . 1 nteri ot _of the
vi se bod? 13, %gﬂ%%Fnd$%'a(razgghgéinbléh%%%sﬂstsAiﬂw%£@%ﬁ%%%tﬁon% manner
of a spi ndl &lzrpeghiich nosisaonr et dhet lvd appengi dawsf 1t h&hei sefbvdpce3 by 30

means of a nifmekh1andnl %igh%e@ QldrreRpbhe @bhehesidecR¥nca hahatabke handle
18 for actuating the spindle 22. A clanping jaw 12 guided in the vise body

13 is noved iy froure 1.

10 A clamping jaw 1 which i1s movably held on a guide 23 is

shown in a three-dimensional view in figure 3.

A possible configuration of a clamping jaw 1 can be seen
in the side view in figure 4. The clamping jaw 1 has a
15 clamping plate 3 with the surface 7 directed toward the
workpiece 6. Furthermore, an outer and an inner bridge 4
and 5 are arranged in the clamping jaw 1. The inner and
outer bridges 4 and 5 do not run in parallel. The inner
bridge 5 is curved to a greater degree than the outer
20 Dbridge 4 in order to achieve lower rigidity. On account
of the spring properties thus achieved, it 1s possible
for the surface 7 of the clamping plate 3 to be in full
contact with the workpiece 6. The force relationships in
the clamped state are described in more detail in figures
25 b5a and 5b. The embodiment shown here shows an outer
bridge 4 of curved shape and an S-shaped inner bridge 5.
The cavity 8 enclosed by the bridges 4 and 5 is provided
with such curvatures 9 that overloading of the clamping
jaws 1s prevented. Furthermore, a curved, for example S-
30 shaped, slot 10 is provided as overload protection
between the vise bed 15 and the inner bridge 5. The gap
width formed by the slot 10 becomes zero if the torque

produced during the clamping were to become too high.

35 Figures 5a and 5b show a comparison of the force



means of the spindle 22 for clanping a workpiece 6 between the clanping
12. According to the 35 prior art, the clanping jaws 11 and 12

. jaws 11 and
have two br

i dges WD 2007/028431 - 7 - PCT/ EP2006/ 005585 19 and 20. A

paral | el ogram shaped cavity 21 is showmn between the bridges 19 and 20.
Figure 2 shows a side view of a vise with an exenplary 5 enbodi nent of the
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rdd ikgesdts in the center M of the clamping plane 25,
such that a torque D, formed from the resultant force K.

and a distance Lj, 1is obtained.

The force flow in the case of the invention is different
and is shown by way of example in figure 5b. As a result
of the specially curved bridges 4 and 5, the clamping
forces K decrease from top to bottom. The application
point of the resultant force K, lies above the center M of
the surface 7 of the clamping plate 3. The distance I,
thus becomes greater than the distance IL; in figure 5a.
Consequently, compared with the prior art, the torque Dy
increases relative to the torque Dp;. It is essential to
achieve a maximum bending moment, which results from the
forces K, and F; multiplied by the arm I1,. The workpiece
is held in the critical bending direction by friction.
The bending strength depends substantially on the length
L,.

The comparison of the force distribution of figure 5a
with that of figure 5b shows that the force F; in figure
5b directed toward the vise bed 15 is greater than the
force F; in figure 5a. The workpiece 6 in the example
according to the invention is thus pulled downward to a
greater extent and held more firmly, which 1s an

essential aim of the invention.



The cavity 8 enclosed by the bridges 4 and 5 is provided wth such
curvatures 9 that overloading of the clanping jaws is prevented.
Furthernore, a curved, for exanple S 30 shaped, slot 10 is provided as

overl oad protection between the vise bed 15 and the inner bridge 5. The gap
width formed by the slot 10 beconmes zero if the torque produced during the
cl anpi ng werg, t oo high. 35 Figures 5a and i son of
the force vﬁﬁb&%??%@%%@ia- 8 - PCT/ EP2006/ 005585 r§?§V?%%§??628?§§Fhe
clanped state between a known clanping jaw and an exenpl ary clanping jaw
accor di ng t Fhe henventgm ok BOF gesersatefions tte stumiegd osharedrdfng to

the prior arthe thi@dato fHd dgestid andc28nenal ase whdafahlalogram ag cavity
21. The clanping force Kis constant over the entire surface 24 of the

cl anpi ng pl &TEB518Fnet? eddPCantUch orfceIRPMEETYE (WHiHe EBMEEYS MIGF Ehe

cl anpi ng pl angh2y, fldrcicint kak alimspieorDndf taenmed dfe dsed heompsnedant
force Kr. an di nc i's tai ned.,. Th ; fl i n of the
inventio% iggﬁﬁkfegéﬁt %ﬁﬁ%“is_%ﬁgmn ngaby §F£§§§ﬁ%|e9¥%ifiégfgf§%3 As a
result 15 afeomesrspgedi rkbperuteed bridges 4 and 5, the clanping forces K
decrease fromtop to bottom The application point of the resultant force
Kr i es above the_center M of theiggrface 7.0of the clanmping plate 3. The

di st ance L2 Theh RIFRRIGRES FeRetetFhnvihe dhet diventiorn ¢9 55 20
Consequent | parcdapased iw tdrHikeiphg G dgirdatdrhel datigite dxghcity and a

10 greater clamping force at the same operating torgue due
to a suitable shape of the clamping Jjaws. For an
operator, the manipulation of the vise having the
clamping Jjaws according to the invention 1s 1less
stressful on the joints and muscles.



increases relative to the torque D. It is essential to achieve a nmaxi num

. bendi ng nonent, which results fromthe forces Kr and F2 nultiplied by the
armL2. The workpiece is held in the critical bending direction by
friction. 25 The bendi ng strength depends substantially on the length L2.
The conparison of the force distribution of figure 5a wth that of figure
5b shows th f 2 in figure _ 5b directe i bed 15
is greater ﬁﬁhkgﬁﬁéB?ggég F1 in figure 5a. The mork%ngggggPEpgﬂgggganple
according to the invention is thus pulled dowmmward to a greater extent and
hel d nore fildsity ofwdeshghatiensessential ai mof the invention. 35 WO

2007/ 028431 - 9 - PCT/ EP2006/ 005585 The invention is not restricted to the
curved shapes of _the bridges and of the slot shown in the figures. It is
essential td fin§l8GEARY g@8¥metry which results in a higher force in the
direction of2 thevegse bed conpared 5 with the prior art, with straight and
paral | el g§onetracal. rogfréies. The advantages associated with the

i nvention consist Fﬂplggr r&ufar in achieving a greater |oading capacity and
a 10 greatdr cl 8mpidogg force at the sane operating torque due to a suitable
shape of the clagggagejams. For an operator, the manipulation of the vise
havi ng t he efla I ng jaws according to the invention is |ess

orkpiece
7 Surface of 3
10 8 Cavity
9 Curvature
10 Slot

11 Clamping jaw
12 Clamping jaw
15 13 Vise body
14 Holes
15 Vise bed
16 Spindle arrangement
17 Nut
20 18 Handle
19 Bridge
20 Bridge
21 Cavity
22 Spindle
25 23 Guide
24 Surface
25 Clamping planes
K Force
K, Resultant force
30 M Center
Dm  Torque
D2 Torque
L1 Distance
Ly Distance
35 F Force



stressful on the joints and nuscles. W) 2007/028431 - 10 - PCT/ EP2006/ 005585
List of designations 1 Clanmping jaw 2 Vise 5 3 Canping plate 4 Bridge 5
Bridge 6 Workpiece 7 Surface of 3 10 8 Cavity 9 Curvature 10 Slot 11
Clanping jaw 12 Canping jaw 15 13 Vise body 14 Holes 15 Vise bed 16

Spi ndl e arrangenent 17 Nut 20 18 Handle 19 Bridge 20 Bridge 21 Cavity

22 Spindie 2p 230984334 Surface 4y PCT/EP2006 /005585

F, Force



25 Cl anmpi ng planes K Force Kr Resultant force 30 M Center Dn,1 Torque

. Torque L1 Distance L2 D stance 35 F1 Force WD 2007/028431 - 11 -
PCT/ EP2006/ 005585 F2 Force WD 2007/028431 - 12 - PCT/ EP2006/ 005585 Pat ent

claims 1. Aclanping jaw (1) for a vise (2), conprising a clanmping plate

(3) and at
force K of

jaw (1) as claimed in claiml1,
force Ki lies

Dn?

| east two bridges (4, 5), 5 characterized in that the clanping
e Gl ' late (3) ont cl anped mo&%?j ) Al ari abl e
al ong the sur é@@gyg?@g??ected t oward Pﬁ% wor kpi ece é%&ggégépbiaggclanping

characterized in that the resultant clanping
above the center MPatemfiecdaifmgce (7) of the clanping plate

(3). 15 3. The clanmping jaw (1) as clainmed in claiml or 2, characterized

in that the clanmping, plate (3) has an outer bridge (4) and an .inner bridge
(5). 4. The lcl anPi ngl#BR¥09) J&¥ cf Bl mé@Ti nfatvis®asf2one GPrising a
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35

clamping plate (3) and at 1least two bridges (4, 5),
characterized in that the clamping force K of the
clamping plate (3) on the clamped workpiece (6) 1is
variable along the surface (7) directed toward the

workpiece (6).

2. The clamping jaw (1) as claimed in claim 1,
characterized in that the resultant clamping force K. lies
above the center M of the surface (7) of the clamping
plate (3).

3. The clamping jaw (1) as claimed in claim 1 or 2,
characterized in that the clamping plate (3) has an outer

bridge (4) and an inner bridge (5).

4. The clamping jaw (1) as claimed in at least one of
claims 1 to 3, characterized in that the outer bridge (4)
and the inner bridge (5) are elastically flexible, the
spring constant of the inner bridge (5) being less than
the spring constant of the outer bridge (4).

5. The clamping jaw (1) as claimed in at least one of
the previous claims, characterized in that the bridges
(4, 5) are curved.

6. The clamping jaw (1) as claimed in at least one of
the previous claims, characterized in that the bridges
(4, 5) are curved differently.

7. The clamping jaw (1) as claimed in at least one of
the previous claims, characterized in that the inner

bridge (5) has a greater curvature than the outer bridge



20 clainms 1 to 3, characterized in that the outer bridge (4) and the inner
bridge (5) are elastically flexible, the spring constant of the inner
bridge (5) being less than the spring constant of the outer bridge (4). 25
5. The clanping jaw (1) as clainmed in at | east one of the previous clains,
characterized in that the bridges (4, 5) are curved. 6. The clanping jaw
(1) as claiged.,i t one of 30t previ ous i ized in
that the bri 93867?§?b§?§are curved dlﬁggrently 7. %#%/E§FOBB§68§%§§/(1) as
clainmed in at |east one of the previous clains, characterized in that the
inner 35 brliddge (5) has a greater curvature than the outer bri dge WO

2007/ 028431 - 13 - PCT/ EP2006/ 005585 (4). 8. The clanping jaw (1) as
clained in at | east one of the preV|ous cl ai ns characterlzed in that t he
inner 5 brifdge CBF i°daBPdRIpEEW 9 1hT%§cFéﬂﬁmﬁ§ Fawat1)l e tc1%iSedt i n at

| east one ofthet hprpvevhOuscledimgTs, chhanactet zé@d im tdhatt t hRecl Bpeéng | aw
(1) bhas ? VI% ( %)betmgenhthe bridges (4, 5), the 10 curvatures (9) of
the cavity % &i 0 ap%roprl ?y desi gned for avoiding overloadi ng. 10.
The cl anpi ng jaMl(l) as clainmed in at |east one of the previous clains,
characteri zed InThaatclta%lﬁba%wg )15ad; a&&ﬁe@aﬁa agurad Slgte (40) bel ow

the i nner brldge (5). for av0|d|ng over| oad 'Q?
he” previous claims, cCharacterized in that the clamping

jaw (1) has a cavity (8) between the bridges (4, 5), the
10 curvatures (9) of the cavity (8) being appropriately
designed for avoiding overloading.

10. The clamping jaw (1) as claimed in at least one of
the previous claims, characterized in that the clamping

15 Jjaw (1) has a curved slot (10) below the inner bridge (5)
for avoiding overloading.





