-1- Workpi ece clanping fixture The present invention relates to a workpiece
clanping fixture as set forth in the preanble of claiml. 5 Generic
clanping fixtures serve particularly to clanp in place workpieces precisely
posi tioned for machining, the clamping fixture usually featuring a

wor kpi ece pallet to nmount or clanp eachlworkpi ece. 10 The workpi ece pallet
can either be directly secured to the work table of the machine tool or by

nmeans of aneRKsiecetdIgmiphixeGr pallet in the latter case featuring neans
for locking in place to the chuck and neans for defining the position

precisely located at the chuck. Especially the latter neans needs to

ensure ex Lk oning. in : i rectieon. 15
In seri es%ﬁeogﬁ%eﬁﬁﬁ\f%gio%ﬁeié&ﬁggé? w r?ﬁ%&é (ﬁgwgﬁ@eﬂ%@%%%e tgfp @ﬂu@utg]?l y
inserted pleaedld yf tialne 1t he machi ne tool, for exanple by a 6-axes robotic
attachpent. In small series production the workpieces to be machined are

cl arrpeé on pallets manually or automatically changed in the nachine tool,
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confi gure? in z%ccordance w the preanble of claiml which is

parti cul ar® "UIOLEGREMP SACRARTERISCSS series production whilst having a
sinmple configuration and being cost-effective in production so that the
wor kpi eces to be machi ned can now be clanped in place thereby in the
wor kpil@ce Tl werkpece ralietidan eshaplbe airgciyl setirgd daf the Weark tebjes the
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wor kpi ece fgatutiag meansifsr nacidhg lisagiacéWwd the chuck and means for defining the
position precisely located at the chuck. Especially the latter means needs to
ensure exact positioning in both the X and Y as well as the Z direction.
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In series production the workpieces — blanks — to be machined are usually inserted
directly into the machine tool, for example by a 6-axes robotic attachment. In small
series production the workpieces to be machined are clamped on pallets manually
or automatically changed in the machine tool, whereas in medium series
20  production clamping the workpieces in place is either complicated or the clamping

fixture or pallet is relatively expensive.

The object of the invention is thus to create a clamping fixture configured in
accordance with the preamble of claim 1 which is particularly suitable for medium
25 series production whilst having a simple configuration and being cost-effective in
production so that the workpieces to be machined can now be clamped in place

thereby in the workpiece pallet both quickly, simply and reliably safe.

This object is achieved by a clamping fixture having the features as set forth in the

30  characterizing clause of claim 1.

By the clamping fixture now featuring a workpiece pallet comprising at least two

material-elastic excursionable clamping jaws for holding the workpieces, the basic



mat eri al -el astic excursionable clanping jaws for hol ding the workpi eces,
the basic -2- requirenent for a clanping fixture of sinple configuration is
satisfied, by neans of which the workpieces to be machi ned can now be
clanped in place quickly, sinply and reliably safe. 5 Preferred

embodi nents of the subject matter of theZi-nvention read fromthe sub-
clainmse 2 to 15. Thus, it is provided for in one preferred further
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an exanpl eaq{easnitz)gggsﬁgdtfgas shown in the drawings in which: 15 FIG 1 is a
view in perspective of a worKkpi ece pallet; FIG 2 is a side view of t he

wor kpi ece | et , as se foth 3is acro onal
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cl anpi ng fdlaibidr 2t @8pri sing the vvorkpl ece pallet as set forth in FIG 1 as
wel | as an actuator nerely indicated; 25 FIG 5 is a view in perspective
from underneath of the workpiece pallet, and FIG 6 is a view of the
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wor kpit@ce thall thetgap L hetwaan the fitted jaws l%ﬁk@blécé qmlpcng biRecoRfiguipd @s
fixture c%ggﬁlﬂégﬁéﬁ;e\f&%@&m f?c?rli shown in the first two FIGs. which wll

-3- be detal f&f&nce to FIG 4. FIG 1 shows the wor kpi ece
pallet 2 in a

The invention will now be detailed by way of an example embodiment as shown in
the drawings in which:

15
FIG. 1 is a view in perspective of a workpiece pallet;

FIG. 2 is a side view of the workpiece pallet as set forth in FIG. 1;
20 FIG. 3 is a cross-sectional view through the workpiece pallet;

FIG. 4 is a view illustrating the clamping fixture comprising the workpiece pallet

as set forth in FIG. 1 as well as an actuator merely indicated;
25 FIG. 5 is aview in perspective from underneath of the workpiece pallet, and

FIG. 6 is a view of the workpiece pallet as shown in FIG. 2 but together with a

workpiece clamped in place and indicating a chuck.

30 Referring now to FIGs. 1 and 2 there is illustrated the basic configuration of the
clamping fixture in accordance with the invention as will now be detaifed, namely
as regards the workpiece pallet 2. In addition to the workpiece pallet 2 the

clamping fixture comprises an actuator not shown in the first two FIGs. which will



view in perspective, whilst FIG 2 shows the workpiece pallet 2 fromthe
side. The workpiece pallet 2 serving to clanp the workpieces in place
conprises a substantially cylindrical configured main body 3 having a
central slot 6 to formtwo 5 clanping jaws 4, 5. The slot 6 bottons into a
round concavity 7. To tweak the excur si dnabl e force or achievabl e cl anmpi ng
force needed for nmaterial-elastic excursion of the two clanping jaws 4, 5
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t he mater' | -el a res g f e of th WO C | .a fter
r enoval %én%‘f)l'ré ?66‘?'5 Wf?yca on &O%Qcﬁ.ﬁ%seo %@'Q?o@ang 89%‘9%@[ ;‘)a%ﬁfﬁ to
the cl arrpbag ACP, 14 ebéh Wﬂéék@%m Lepigl ' as
well as its %Il rrey?\5| onsecan be sel ected %bgy?/ﬂabrefdem ﬁib@ Ror édwylﬁgtﬁért@g

15 clamping jaws 4, 5. The two splaying tools form a component of the actuator as is

detailed later on.

Each clamping jaw 4, 5 is topped by a fitted jaw 13, 14 which can be shifted and
locked in place transversely to the slot 6 relative to each clamping jaw 4, 5, as
20 indicated by the double arrows, so that the gap between the two fitted jaws 13, 14
is variable. For shifting each fitted jaw 13, 14 three setscrews are provided for
each clamping jaw 4, 5 {not shown). The fitted jaws 13, 14 are secured to each
clamping jaw 4, 5 by means of a linear slide guide. Preferably the fitted jaws 13,
14 can not only be shifted but also replaced to comply with the changing

25  requirements.

Where necessary, the two clamping jaws 4, 5 may be additionally connected to
each other by a pull-rod. One such pull-rod is material-elastically extended in
splaying the two clamping jaws 4, 5, it serving to increase the material-elastic
30  restoring force of the two clamping jaws 4, 5 after removal of the splay tools which,
of course, also correspondingly adds to the clamping force. It is understood that
the material of the pull-rod as well as its dimensions can be selected and varied as

required. When the main body 3 is correspondingly dimensioned it is possible, of



requi red. When the main body 3 is correspondingly dinensioned it is

possi ble, of -4- course, to do away with a pull-rod. In the present
exanpl e, the workpiece nount is configured as a workpiece pallet 2
bottoned with supporting feet 17 and a centering disc 18. The centering
disc 18 5 features four centering openiggs to precisely locate the

wor kpi ece pallet 2 on a chuck. The supporting feet 17 serve to secure the

centering In addition, the supporting feet 17
act as a Z&Hﬁg%,gt%\,é] ﬂ®%§% %Buﬁﬁg wor kpi ece pallet 2 to the chuck. The
supporting feet 17 are directly threaded in the nmain body 3. 10 Referring

now to FlI G 3 there is illustrated a cross-sectional view through the
wor kpi ece 1pdNpdresentm@ria) e Worpiaseniotnbis efiguie® as icswhdwiedrepaat 2
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shifted |ntoht§)%s \,ig’lon is locked and remains in place even after repeated
spl ayi ng Y ‘anping jaws 4, 5. It is understood, of course, that also
separ ape | ocki ng neans may be provided by nmeans of which the setscrews 20,
21 and/or the fitted jaws 13, 14 can be |locked in place in each position.
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engineered in one piece. In addition to this, it is evident how the centering disc 18

is secured by means of the supporting feet 17 to the underside of the main body 3.
15
Furthermore evident are the setscrews 20, 21 serving to adjust each of the fitted
jaws 13, 14 on each of the clamping jaws 4, 5. Provided in each of the fitted jaws
13, 14 is a tota! of three setscrews 20, 21 by means of which the fitted jaws 13, 14
can be shifted transversely to the slot. The setscrews 20, 21 are preferably
20  engineered self-locking so that each of the fitted jaws 13, 14 after being shifted
into position is locked and remains in place even after repeated splaying of the
clamping jaws 4, 5. It is understood, of course, that also separate locking means
may be provided by means of which the setscrews 20, 21 and/or the fitted jaws 13,
14 can be locked in place in each position.
25
Additionally evident is how the fitted jaws 13, 14 are provided with sharp
protuberances 22, 23 in the form of spikes. These protuberances 22, 23 promote
positively locking in place a workpiece by biting into the surface of each workpiece.
The protuberances 22, 23 are preferably made of a very hard material. Lastly
30 evident on the underside of the main body 3 is a chucking spigot 25 secured by
means of a thread, by means of which the workpiece pallet 2 can be locked in

place on the chuck (not shown).



positively locking in place a workpiece by biting into the surface of each
wor kpi ece. The protuberances 22, 23 are preferably made of a very hard
material. Lastly 30 evident on the underside of the main body 3 is a
chucki ng spigot 25 secured by neans of a thread, by neans of which the

wor kpi ece pallet 2 can be |ocked in plage on the chuck (not shown). -5- To
set the fitted jaws 13, 14 to the thickness of the morkpiece to be cl anped
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l4a is selected so that they are oriented parall when in active effect,

si nce t he ¥NRING adpickpeyain the Wfk@ﬁcﬁ@bkﬁ%\ﬁ@eldﬁ@mm@thaDKN@ISRpl ece are
slighted splayed when actively effective. 20 Referring nowto FIG 4 there
Is illustrated the conplete clanping fixture 1 conprising the workpiece
pal l et 2 &sthelhloaset hatadioyyaisitior?df thepivotieiecalpalgtaaird tleaddivg fddes 13a,

act uat or %7 I{]’-ﬁbu% #ph ?{téclj(:]gwgr1:t3\/\&1)4s alc%)g re]%cﬁloc?tkgr Iaril*etgrtented in the Z
15 direction preferably not completely parallel. Instead, the gap between the two
clamping faces 13a, 14a slightly increases inwards in the Z direction. This
inclination of the clamping faces 13a, 14a is selected so that they are oriented
parallel when in active effect, since the two clamping jaws 4, 5 for locking in place
a workpiece are slighted splayed when actively effective.
20
Referring now to FIG. 4 there is illustrated the complete clamping fixture 1
comprising the workpiece pallet 2 as well as the actuator 27 depicted
diagrammatically. The actuator 27 includes in particular two splaying tools in the
form of splaying plugs 28, 29 serving to splay the two clamping jaws 4, 5. The two
25  splaying plugs 28, 29 are secured to a mechanical fixture (not shown) by means of
which they can be inserted axially into conical concavities 11 translating sideways
into the slot to provide the material-elastic excursion of the two clamping jaws 4, 5.
A material-elastic excursion or pivoting of the clamping jaws 4, 5 is understood to
be an elastic, i.e. reversible change in shape of the main body 3 in the region of
30 the clamping jaws 4, 5. The conicity of the splaying plugs 28, 29 is selected so that
no self-locking effect occurs in each of the concavities 11, it usually being the case
that the two clamping jaws 4, 5 are material-elastically splayed by means of the
actuator 27 by a few tenths of a millimeter. Once the two clamping jaws 4, 5 have



formof splaying plugs 28, 29 serving to splay the two clanping jaws 4, 5.
The two 25 splaying plugs 28, 29 are secured to a nechanical fixture (not
shown) by neans of which they can be inserted axially into conical
concavities 11 translating sideways into the slot to provide the

mat eri al -el astic excursion of the two clgnping jaws 4, 5. A

mat eri al -el asti c excursion or pivoting of the clanping jaws 4, 5 is
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actuator the two clanping jaws 4, 5 return inwards to their starting
position, thereby |ocking in place the cited morkpiece due to the
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with the wi)rk ce 30 cl anped therein and, nerely indicated, a chuck 31.
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Referring now to FIG. 6 there is illustrated the workpiece pallet 2 as shown in FIiG,
2 together with the workpiece 30 clamped therein and, merely indicated, a chuck
31. After the two clamping jaws 4, 5 of the workpiece pallet 2 have been splayed
by a few tenths of a millimeter more than the thickness of the workpiece 30 to be
20  chucked, the workpiece 30 can be inserted between the two clamping jaws 4, 5 or
fitted jaws 13, 14 respectively. As soon as the workpiece 30 is correctly positioned,
the two splaying plugs 28, 29 (FIG. 4) can be removed, causing the clamping jaws
4, 5 to spring back to their starting position to lock the workpiece 30 in place.
When clamped in place, a workpiece 30 is usually located with a clamping force of

25 several to a few dozen kilonewtons.

Clamping a workpiece in the workpiece pailet 2 is usually done in tooling up, this
station being provided for this purpose with the actuator 27 as described above for
splaying the clamping jaws 4, 5. By splitting up the clamping fixture 1 into a
30  passive workpiece pallet 2 and an active actuator 27 the clamping fixture 1 can be

configured particularly simple.

The clamping fixture 1 configured in accordance with the invention is cost-effective



by a fewtenths of a mllinmeter nore than the thickness of the workpiece 30
to be 20 chucked, the workpiece 30 can be inserted between the two cl anpi ng
jaws 4, 5 or fitted jaws 13, 14 respectively. As soon as the workpiece 30
is correctly positioned, the two splaying plugs 28, 29 (FIG 4) can be
renoved, causing the clanping jaws 4, 57to spring back to their starting
position to | ock the workpiece 30 in place. Wen clanped in place,
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15 with protuberances for engaging by the actuator.

Where necessary, the slot 6 and/or the concavity 7 could be filled with an
elastomer. This would, for one thing, reduce the tendency to soilage and, for
another, the vibration response of the workpiece pallet 2 would be improved by the

20  damping effect of the elastomer.

Making use of the material-elasticity of the main body, namely the material-elastic

restoring force of the clamping jaws, for clamping in place a workpiece does away

with the need of separate actuating elements for shifting and clamping the
25  clamping jaws.

Although the clamping fixture in accordance with the invention is particularly
suitable for medium series production, it can of course, because of its flexibility,
also be used in small and large series production.

30



Where necessary, the slot 6 and/or the concavity 7 could be filled with an
el astoner. This would, for one thing, reduce the tendency to soilage and,
for another, the vibration response of the workpiece pallet 2 would be

i nproved by the 20 danping effect of the elastomer. Making use of the
material-elasticity of the main body, nagely the material-elastic
restoring force of the clanping jaws, for clanmping in place a workpi ece
does away Li&hhﬁe‘?f’réﬁ%%%ﬂﬂ]e?ﬁgar ate actuating elenments for shifting and
clanmping the 25 clanping jaws. Al though the clanping fixture in accordance
with the invention is particularly suitable for nmedium series production,
it can of,Fours bec3U?e of its flexibility, also be used in small and

| arge series prodUBY OIS0 -8- List of Reference Numerals 1 clanping
fixture ZZWDfKﬂhRQ%cB%kMQE 5 3 main body 4 clanping jaw 5 clanping jaw
6 slot 7 round concavity 10 8 radial incision 9 radial incision 10 11
coni caP céhcavinegin br@lyconi cal concavity 15 13 fitted jaw 14 fitted jaw

4 clamping jaw

5 clamping jaw

6 slot

7 round concavity
10 8 radial incision

9 radial incision

10

11 conical concavity

12 conical concavity
15 13 fitted jaw

14 fitted jaw

17 supporting feet
18 centering disc
20 18a centering openings
19
20 setscrew

21 setscrew

22 spike
25 23 spike
24

25 chucking spigot
26 reference element
27 actuator

30 28 splaying plug
28 splaying plug
30  workpiece
31 chuck



17 supporting feet 18 centering disc 20 18a centering openings 19 20
setscrew 21 setscrew 22 spike 25 23 spike 24 25 chucking spigot 26
reference el enent 27 actuator 30 28 splaying plug 29 splaying plug 30
wor kpi ece 31 chuck -9- Cains 1. A clanping fixture (1) featuring a

wor kpi ece pallet (2) for holding workpieges for machining, the workpiece
pal | et (2) conprising neans (25) for locking in place 5 on a chuck (31) as
wel | as ?“ 18,18a) for precisely defining the position at the chuck
(31), characterized in that the workpiece pallet (2) conprises at |east two
materi al -el astic excursionable clanping jaws (4,5) for hol di ng workpi eces

(30). 2. The cl anpi fixture (1) as set forth in claim1, characterized in
that the "0 wﬁﬁ'arrgg%@ Béﬂur@eﬁ)(f@)atttrm@p@ MoskpigCenppiesa o IdpadverieecEst h a
lot (6 ein
i or |l - e el e o PG ENBRRE WRIRAD) Pl RSB e Ctkp f RlcR®! "0

wor kpi 2ce c(rB@):hualn(ible dsoekibds meamd 6ce18y) fmearansﬁlytdleénnr@tteemmsﬂeinasttthe

restoring cq'x EG(\CS?) ctharacgerlryt)edn% {havfsthg woa(plece pallet (2) comprises at least two

material-elastic excursionable clamping jaws (4,5) for holding workpieces (30).

2. The clamping fixture (1) as set forth in claim 1, characterized in that the
10 workpiece pallet (2) comprises a main body (3) provided with a slot (6) defined by
the clamping jaws (4,5), the clamping jaws (4,5) being material-elastic
excursionable transversely to the slot (6) and each workpiece (30) can be locked

in place by means of the material-elastic restoring force of the clamping jaws (4,5).

15 3. The clamping fixture (1) as set forth in claim 2, characterized in that the
main body (3) is configured in one piece and made of metal, particularly of

hardened or stainless steel.

4, The clamping fixture (1) as set forth in claim 2 or 3, characterized in that the
20 clamping jaws (4,5) are provided with fitted jaws (13, 14) for shifting and arresting
transversely to the slot (6) so that the gap (L.} between the fitted jaws (13, 14) is

variable.

5. The clamping fixture (1) as set forth in any of the preceding claims,
25 characterized in that the clamping fixture includes an actuator (27) for material-
elastic splaying and/or contraction of the clamping jaws (4,5), the clamping jaws
(4,5) being material-elastic excursionable by the actuator (27) for receiving a
workpiece (30} to such an extent that the workpiece (30) after release of the
actuator (27) can be locked in place by the material-elastic restoring force of the

30 clamping jaws (4,5).

6. The clamping fixture (1) as set forth in claim 5, characterized in that the
main body (3) of the workpiece pallet (2) is provided with concavities (11) and/or



15 3. The clanping fixture (1) as set forth in claim2, characterized in
that the main body (3) is configured in one piece and nade of netal,
particularly of hardened or stainless steel. 4. The clanping fixture (1)
as set forth in claim2 or 3, characterized in that the 20 clanping jaws
(4,5) are provided with fitted jaws (13,4gl4) for shifting and arresting
transversely to the slot (6) so that the gap (L) between the fitted jaws

13, 14) i T I [ t 1 t farth
the. pr ecedi SRS ordenditing DA el a) P ip s e P levor”
i ncl udes atheaﬁamgtr@rjawgm,g)pr material - elastic splaying and/or contraction

of the clanping jaws (4,5), the clanping jaws (4,5) being material-elastic
excursionabl e by the actuator (27) for receiving a workpiece (30) to such

an extent -4 hat ] O\ a er..relga tar 7 an

be | ocked Tn plklfatﬁc%‘e3 c‘ﬂ:‘%tﬁﬁg ﬁg&u@l é% tl@’@ei‘fo@%r@@o?@%’gg%r%ﬁd(ﬁb@&
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(4,5). 7. The clamping fixture Inc acteri zed
inthat 5 nachlned on both S|des of the slot (6) is a conically concavity

11 t d that th 27 t

bi ugs (285 20) DechAPE f80Fei 07 4 GobateHTom RS cGndBo! CRUES (110 1D
spl ay10 he chbheaméng:d FmV@Ia( %&blanﬁam&h&ttﬁb%@!ﬁlﬂhdé&é lr'éféréﬁde arers@it ( EGE By oin
any of the claims 4 to 7, 10 characterized in that the clanping fixture

(1) incl ugeting hh@fmwe@lnéh@ﬁﬁte@zewsﬂ@a 1%)ett| ng the gap between the
fitted jaws (13, 14). 9. The clanping fixture (1) as set forth in any of
the clains 4 to 8 characterized in that the fitted jaws (13, 14) are
confi gure@. replTaeealdreping fixture (1) as set forth in any of the claims 4 to 8,

characterized in that the fitted jaws (13, 14) are configured replaceable.

15
10.  The clamping fixture (1) as set forth in any of the preceding claims,
characterized in that the clamping jaws (4,5) or fitted jaws (13, 14) are configured
to positively and/or non-positively lock in place a workpiece (30), the clamping
force being generated by material-elastic excursion of the clamping jaws (4,5) or

20  their material-elastic restoring force.

11.  The clamping fixture (1) as set forth in claim 2, characterized in that the slot
(6) bottoms into a round concavity (7).

25 12. The clamping fixture (1) as set forth in any of the claims 4 to 7,
characterized in that the fitted jaws (13, 14) are provided with protuberances (22,
23) and/or recesses for achieving a positive connection with the workpiece (30) to

be clamped in place.

30 13. The clamping fixture (1) as set forth in any of the preceding claims,
characterized in that the workpiece pallet (2) is provided at the underside with a
chucking spigot (25) for locking it in place at a chuck (31).



15 10. The clanping fixture (1) as set forth in any of the preceding
clainms, characterized in that the clanping jaws (4,5) or fitted jaws (13,
14) are configured to positively and/or non-positively lock in place a
wor kpi ece (30), the clamping force being generated by material -el astic
excursion of the clanping jaws (4,5) or. 4420 their material-elastic
restoring force. 11. The clanping fixture (1) as set forth in claim 2,

characteriged i | pt bott.o into_a rqund concayit 7). 25
12. The clé“r?rpi nﬂ“# :@%Wh@ﬁ( %‘&5@ é@% ag opth T dRyad¥ q hB‘%lFEFﬁ%‘y'ﬁg%/B'(a*f?’S'
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pr ot uber ance 22, 23) and/or recesses for ac sitive connection
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