- - 0403428 The present invention relates to a device

for the specifi‘cally positioned clanping of a workpiece on a machining

tabl e according to the preanble of Patent Claim1l, as known, for exanple,

fromGB-A-2 033 263. 5 By the <erm"specifically posi 0403428

clanping” is here meant, in the broadest sense, that an object, especially
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| n which ori fﬂegécﬁheMEEﬁt*PP?@l%WElbhgaijb exactdypdefinedi pgsibionco

diirectioniof the Zb¥ect | snditvo Pird@idnied1{Phgt FerPerilounlldiay i tol S
sufficient in_this se to prqvide two |n/or|f|ce pairs which réspectively
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small dimensions, comprising a workpiece fixture to which

20 a workpiece support can be fastened. The positioning is
_ herein ensured by protruding centring pins on the fixture
W and correspondingly arranged centring orifices on the
support, in which orifices the centring pins engage. If
a positioning in the direction of the Z-axis is dis-
25 regarded for the moment, then it is sufficient in this
case to provide two pin/orifice pairs which respectively
interact with each other, one pair in each case fixing
the positional bearings in the X- or ¥-direction and the
interaction of the two pairs fixing the angular position

30 about the Z-axis.

An essential precondition in known clamping
devices of this kind is that the centring pins, on the
one hand, and the centring orifices, on the other hand,
should be disposed in very precise arrangement with

35 respect to their position relative to each other, so that
a satisfactory interaction of pins and orifices and hence

- the desired positioning of the support in relation to the
fixture (known in terms of its position) is assured. This
entails a highly complex production and hence high costs,



-2- especially when unusual ly high positioning accuracy requirenents are

i nposed, such as is the case, for exanple, in the spark nachini ng of

wor kpi eces. Moreover, an arrangenment of this kind is often geonetrically 5
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other centring pin in the associated centring orifice.
The result of this is that the extremely high positional

20 accuracy which is demanded, especially in tool construc-
tion, is no longer assured.

A further problem presents itself when, on one
and the same fixtures, various supports are to be
fastened which may possibly derive from different manuf-

25 acturing batches and which therefore possess dimensional
variances, which variances, even if small, are still
\vﬁ discernible under extremely high precision requirements.
For the aforementioned reasons, an exact positional

precision is, once again, not assured.

. 30 From GB-A-2 033 263, a device for the specifi-
cally positioned clamping of a workpiece on a machining
table is known, having a workpiece fixture on which the
workpiece is releasably fastened and which is provided
with centring orifices which interact with centring pins

35 arranged correspondingly on the machining table and
protruding over it. The device which is there described
is provided with four V-shaped grooves (V-grooves 70)
which are located in the region of the corners of the
pallet to be clamped and correspond analogously to the



pal.l et .to be cl anped and correspond anal ogously to the -3- centring
orifices of the subject of the application, which grooves interact with
protruding pins (V-blocks 23, 24, 26, 28) in order to position the pallet
in the X- and Y-directions (and even alsogin the Z-direction). There is 5
thus a group of four w de-apart orifice/pin pairs present which takes
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P n F:g;]ncti DE 31 15 586 Al, a pallet-changing and

centring device for a tool-making machine has become
known, comprising a feed path on which the pallets laden
20 with the workpiece make their way to a pallet-receiving
and workpiece-machining station. Once the pallet has
arrived there, the station is lowered until the pallet
rests, on the one hand, on the surface of Z-axis-centring
pins, which do not, however, perform any centring func-
25 tion in the X-, Y- or angular directions. Upon the
_ lowering of the station, conically configured top edges
- of centring pins engage, on the other hand, in corres-
pondingly conically configured bushes. The bushes are

mounted resiliently in the axial direction, but rigidly
30 in the radial direction. An "accurate alignment of the
.pallet on the securing pin in the radial direction" is

thereby intended to be achieved.

Using this arrangement, it is not possible to
achieve an accurate centring in the X/¥-directions and
35 with respect to the angular position, especially when the
axial spacings of the centring pins, on the one hand, and
of the bushes, on the other hand, do not exactly conform.
When, namely, the distance between the centring pins, on
the one hand, and the bushes, on the other hand, does not



of :the bushes, on the other hand, do not exactly conform Wen, nanely, the
di stance betweén the centring pins, on the one hand, and the bushes, on the
ot her hand, does not -4- conformentirely accurately, the position of
the pallet is undefined, since, dependilng an the starting position of the
pall et prior to the engagenent of the pins in the bushes, either the one or
the other pi rbbuﬁdsrﬁaéﬁthaémy abculratédyi nt&hedfgfdslﬂiidmfﬁﬂérthetﬁ&Blet
inevitably results
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- This object is achieved by the measures specified

20 in Patent Claim 1. In particular, it is thereby assured
that in the case of two groups of centring orifices and
centring pins, for example, the one group assumes the

task of the X-Y positioning and the fixing of the approx-

imate angular position about the Z-axis and hence accu-

25 rately fixes the reference for the Z-axis, whereas the

' other group exactly positions the tool fixture with
N respect to its twisting alignment around the Z-axis. The

reciprocal distance between the two groups of centring
orifices/centring pins thereby becomes uncritical by
30 virtue of the fact that the distance between the centring
pins of two groups and the distance between the centring
orifices of these two groups does not need to conform
exactly. As a result of this, manufacturing tolerances,
thermal variations in dimension and the like are absorbed
35 and a geometric overdetermination of the position of the
tool fixture on the machining table is prevented.
Refinements of the subject of the invention and
preferred embodiments are described in the dependent
claims 2-16.



35:and-a geonetric overdeterm nation of the position of the tool fixture on
the machining table is prevented. Refinenents of the subject of the
i nvention and preferred enbodi ments are described in the dependent clains
2-16. -5- An illustrative enbodi nrent-0% +he device accord- ing to the
invention is explained in greater detail below, with reference to the
appended dr awi ngs, i nAmhiidlustimtivesenbodiment vofethentdeviceoakcbzide of a
wor kpi ece 5 s fd shi I ng, hayy o, o] e ' pi ns;
Fg 2 shovs A% iPorttil { An0EnEpH. s "RIB A Bh0 e PkERTS
fixture from bellew, wikbngefegengeotpsthe appended) drawingsy 1110WEﬁ-g.h=2a
shows a view @fiea IeCQHbwd 'au%bpa{riléﬁ S8t RFdYk Hakd eV&E< Rl ﬁSEkﬁié&Hr €
from bel ow,. having twg, grooyps of centring qrifices; Fig. 3 shows a,
partially Qut side vi %dfs ing waching, having four,graypeyPEceeptxinge in
the direction of 15 ping; the arrows Ain Figs. 1 and 2; Fig. 4 shows a

view of a suppQrti body having four outer and.four_ipner centrin I ns;

Fl o S shove Bigady Plius & vl 96 €1 FEFRBai L Rekratise S5B60iR4nE

shows a partial view of @& tworkpiecer fiktureg from delgw, chavingr foyr

orifices, from bel ow, 9@&357"%1%&1 td':%rﬁ@e@ig the line VII-VII in Fig.
g nt

6; Fig. 8_shows an enl ar part-secti rough'a centring pin; ,25 Fig. 9
shows a vil@w EAg-hF2 shewsop yiewhefi agsprand ddhnsbratiyer pebedimentyt ure;

Fig. 10 shows an enl aigFeda pabkkpeebeO itz Nffofiebelohy MetingNEwd

centring pin before the enga nt .of. the centring pin; and 30 Fig. 11
shows a section as inq53§P%1%&n%ﬁP§£ﬁH§'q? lgﬁﬁhgenent of the centring

pin. In Fig. Figthd w@hbWﬁabléattbalhyteut-sid@rgjew of the work table
o/ and of the workpiece fixture in the direction of
- 15 the arrows A in Figs. 1 and 2;

Fig. 4 shows a view of a supporting body having four

outer and four inner centring pins; '
Fig. 5 shows a side view of the supporting body of Fig.

4; | _

20 Fig. 6 shows a partial view of a tool fixture having two

groups of centring orifices, from below;
Fig. 7 shows a section along the line VII-VII in Fig. 6;
Fig. 8 shows an enlarged part-section through a centring
pin; _

25 Fig. 9 shows a view of that side of a centring plate

confronting the tool fixture;

W, Fig. 10 shows an enlarged part-section through a centring
plate and a centring pin before the engagement of
the centring pin; and

30 Fig. 11 shows a section as in Fig. 10, but after the
engagement of the centring pin.

In Fig. 1, the work table 1 of a tool-making
machine is represented diagrammatically. On the surface
of the work table 1 there are arranged four supporting

35 bodies 2, 3, 4 and 5, which are each provided with a
plurality of centring pins. The precise configuration of
the supporting bodies 2-5 is discussed in further detail
below,. in association with Figs. 4 and 5. Expediently, all
four supporting bodies 2-5 are identically confiqured.
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In Fig. 2a, a simlar wo il ece-fixture as in I'S represented
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only wWith t WeanPiperdtisenic Miilevwides cdisdtisséaaimh 7fe2thée @ethian the
sanme wor k tagl?ﬁe_lelw only two supporting bodies, for exanple the two
supporting b ¥ and 5, being used in this case. Wenever the frame 7 is
fastened on the work I Fipl e24, aheimidasx- workpietet-fidxtnxee fTamest’ on a
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menbers for texamsle vikhe« fiver emppotidng dddies @nend épr bgg-mgaeh)sedt Ha con-

fiiguration ofyfie Spsdl. rPrEheves eﬁabfféméwslaoraeeaﬂeaoohe tiles Gorked
\r‘fher i thin the context of this descrip- tion. The two cross-ties 11 and

12 are e fraRbeicr vihe ?W%eﬂ?l%fﬁe %rgrﬂeaﬁdrfﬁtﬁnﬂnl? BY®P18, the
con- 30 strulementofd wi thei wogkstabbey wieichwlenariiiz expediently

equipped with a compressed-air outlet orifices 10 in
order, when the frame 7 is mounted, to blow away any dirt
between the cross-tie 8 and the surface of the prop

20 element 9. .
According to Fig. 2, the workpiece-fixture frame
U 6 comprises two cross-ties 11 and 12, interconnected by
two longitudinal ties 13 and 14. To the two longitudinal
ties 13 and 14 can be fastened receiving members for the
25 workpieces to be machined (not represented); the con-
_ figuration of the said receiving members does not need to
- be discussed further within the context of this descrip-
tion. The two cross-ties 11 and 12 are each provided with
two centring members 15 and 16 and 17 and 18, the con-
30 struction of which is described yet more accurately
below. The frame 7 according to Fig. 2a possesses the
same cross-tie 11 having the two centring members 15 and
16, two shorter longitudinal ties 13a and 14a and the
aforementioned cross-tie 8, which has no centring mem-

35 Dbers.

Whereas the frame 6 according to Fig. 2 finds
application for larger workpieces or for a large number
of smaller workpieces and, due to its dimensions, is
secured in the region of its four corners on the work



belkow. . The frane 7 according to Fig. 2a possesses the sane cross-tie 11
having the two'centring nenbers 15 and 16, two shorter |ongitudinal ties
13a and 14a and the aforenentioned cross-tie 8, which has no centring nmem
35 bers. Wiereas the frame 6 according<tg Eig. 2 finds application for
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- operated sphejj Caghppb¥PEctfc I¥M&P BahtrihyClpins 22 and four outer
centring pins 23. The centres of the four inner, somewhat
narrower centring pins 22 lie on a circle of smaller
diameter and the centres of the four outer, somewhat

20 wider centring pins 23 lie on a circle of larger dia-
meter. The centring pins 22 and 23 are generally of

W, wedge-shaped configuration and are arranged such that the
free wedge edges 24 of mutually opposite centring pins
each lie on a line, the two imaginary lines intersecting

25 at right-angles. _
o In the centre of the supporting body 2 there is
N provided a ball chuck 25 having spring-loaded, pneumati-
cally operated spherical clamps 26, which ball chuck
serves for the reception of a tie bolt. Ball chucks of
30 this kind are known per se and do not need here to be
discussed. '

Four diagonally running surface regions 27 of the
top part 20 of the supporting body are exactly surface-
ground and serve as a bearing surface for spacer bolts

35 forming part of the centring members 15-18 of the
workpiece-fixture frame 6 or 7.

In Fig. 8, a part-section through a centring pin
23 is represented; the centring pins 22 have the same
cross—-section. The centring pin 23 formed onto the



serves.for the reception of a tie bolt. Ball chucks of 30 this kind are
known per se and do not need here to be discussed. Four diagonally running
surface regions 27 of the top part 20 of the supporting body are exactly
surface- ground and serve as a bearing sugface for spacer bolts 35 form ng
part of the centring nenbers 15-18 of the workpiece-fixture frame 6 or 7.
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in Fig. 6_and a Vi éw 0 e centrrn% ) fromthe side confronting
tg cross 10; epexforp the actyal:; rentripgefunctipprted, for each centring

15 and 16, a cmheuwnst&hetribﬁl E rdhe Yentiim) meiiberss aF5 aahdar i ng
surface for grrt ang noi S- re pgptect|€ Pood ng é(ﬁ‘,gaese ted} Wt hin
the rim31 20 of®%he Eerﬁeﬁnh TR0 EAIPs, The 5t g%ﬂ'é 3?
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exanpl e, on the cross-tie 4 supgorts a pe ularly
25 proj eéPi nd2t EomoLhe3gidgnhrentronsingi hecgrogentinad lit fItS into the

bal | chuck 25 of the pHPRME | FBodHHES 315 there is fitted, for each
centring member 15 and 16, a circular, protruding rim 31,
which serves as a bearing surface for a dirt and mois-

ture-protecting hood (not represented). Within the rim 31
20 of the centring member 15, there is fastened a generally
circular centring plate 32 possessing a central orifice
33. A tie bolt fixture 34 penetrates the orifice 33 and

~ is fastened, by means of screws 35 for example, on the
cross-tie 11. The fixture 34 supports a perpendicularly

25 projecting tie bolt 36, which is configured such that it

_ fits into the ball chuck 25 of the supporting bodies 2-5.
~— The centring plate 32 is fastened by four screws

37 to the cross-tie; the screws 37 serve simultaneously

as spacer bolts and rest with their surface on the

30 surface-ground surface regions 27 of the supporting

bodies 2-5 whenever the workpiece-fixture frame 6 is

fastened on the work table 1. They thus determine the

position of the frame 6 and hence of the thereto fastened

workpiece in the Z-direction. At those places 38 where

35 the centring plate 32 is screwed to the cross-tie 11, the

centring plate is configured somewhat thicker, as is
clearly evident from Fig. 7.

The thickened regions 38 of the centring plate 32

are interconnected, in the case of the centring member



The centring plate 32 is fastened by four screws 37 to the cross-tie; the
screws 37 serveé sinultaneously as spacer bolts and rest with their surface
on the 30 surface-ground surface regions 27 of the supporting bodies
2-5 whenever the workpiece-fixture framegod s fastened on the work table 1.
They thus determine the position of the frane 6 and hence of the thereto
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39 neasures aro he t ess e central portions 41.

Ml ly, 10e ¥idthaefbhe waks 140 20d cbhe depth F the cﬁﬁ’!‘l’fe’-’bﬁ)t?%ﬁ‘ﬁ%l de of
centring 9 ahea&Zrewifb@@csucexo%Mfewa thﬂekﬁESBt obNtlhé odntdalin the

t

15 exenpl ary cas corr 0 05|t the out h centring pins
23 of the supB%Fﬁ"ﬁﬁ b3 L"ﬁ qi FQ P2n |s?oefre%

| arger than th?eov.adgdstfdonehhedmbtomm@mi |tige prent2ing \plakel 32, a

section paf alyetnt @ Ih6eiek f B62e0l 2, hetﬁ&p B@&h&ﬁ o‘iﬁewmél‘:h Q.fn %thd he
cehtri ng slots 39 corresponds gggrox he centr| ng

p| ns 23, asTF P+ ALY HEARP d IFREEPSP ?eﬁgoﬂ‘%@%‘?lﬁ"’cﬁ%r % e (PR, By
virtue of thecehtsingcepihsgj@itodnthe tsupportingioaiibése 225handicthdie thin

webs 41, the &fﬂl&@ér of which is somewhat larger than the largest
dimension of the centring pins 23, viewed in a section

parailel to the surface of the top part 20. The width of

20 the centring slots 39 corresponds approximately to the

width of the centring pins 23, measured in the middle of
the region 29 of lower inclination.

By virtue of the chosen configuration of the

centring plate 32 having the thin webs 41, the central

25 portions 41 having the centring slots 39 are elastically

, pliable in the axial direction, yet in the peripheral

— direction, i.e. within the plane of the centring plate

32, are absolutely rigid. The height of the centring pins

23 is herein dimensioned such that, when they engage in

30 the centring slots 39, they force the central portions 41

‘by a small amount towards the cross-tie 11. This dis-

placement is sufficiently small for the stability in the
peripheral direction not to be adversely affected.

The centring member 16 is basically constructed

35 exactly the same, with the following differences:

Only two mutually opposite centring slots 39a are
provided, which lie in the extension of the straight line
through those two centring slots 39 of the centring
member 16 which run horizontally in the drawing, Fig. 6,



25 portions 41 having the centring slots 39 are elastically pliable in the
axial direction, yet in the peripheral direction, i.e. within the plane of
the centring plate 32, are absolutely rigid. The height of the centring
pins 23 is herein dinensioned such that,jgvhen they engage in 30 the
centring slots 39, they force the central portions 41 by a small anount
t;)W«'g_rfi,stthe CJ'.QéS ihetHd. diﬁﬂg@tﬂ:ﬁ of| titenextents ofiffiecicruds~tsbml11§or the
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follogngg gkf&ehencem &d y theo thnn&bhydopposntsa&enp@thgoaIo%% FEL ar e
provi de [ LN t epgi.on. 0f e GG se two
ﬂﬁgﬁg? ﬁhgﬁegéf Eﬁb Q ub?%raﬁ ihgqg drd e

centring slots e Cen rizontally in the
drawi ng, F9g. lwer: thiekenedereghomem.@%cth%rpeﬂt%m Blake IR

cross-tie 11 cGRB3RANRBLYY intRrtbfnedtedoitd heosknar WhdokemRA dégidie webs
40 and the thickened, ent ral Ortlﬁaav4l are omtteﬁg stead the two

upper (in Fig388y ZAdaldy . fhe PeEGe hiddk FRREFRRF o thet
centring platBo2ésas2 £AnthaueeRtyingtplavensztet! tive fcnnnmnqnmammd
region 38a. Fi gaIL th .bore 42a, in contrast to the pocket bores 42 in
the centring % at & 35 8 PH@uEéntrlng menber 15, is continuous. 10

The centrl@g menber 1ThchgntZ}ngsmemb#F|dﬂ (Fia-he)cdrt ridrptigmkrtas,

el it likewigg Ranedilng tHGwSERt 1500 13kat %@%J.k&hw”h&asbnﬁfletﬁ@nt“ ng
pl ate 32 of the centrlng nenber 17 1s fitted ch t %
[err] in rel afPBETLBIt RAPEEI I e %Nﬁﬁ‘%nﬁ‘&e t8n §6n?59iﬁ{éf’ ?#I
Cfent L i nlg sl ot ﬁh_89aeﬁ{:rihg gpemberny7 ntabeitied rauch nthae ibnis tudisted ext ent
of e longl tyudi tie 1 FLnD \Y [ t cehtring
nmetber 18 pos§ ﬁB fﬁg?Flﬁﬁag+ F%égt gﬁﬁﬁé é%h fﬁ&four con??nd%ﬂs
bor es 42b150rthspohheng¢nhrimgrsqu§n3ﬁa)QIOtbGsPPFﬁﬁlﬂgom?HBGEeﬁYrF%@ pi ns
ZgntffEerﬁ%ﬁgé?;EﬁeCQBngiiﬁﬁﬁﬁhQnekﬁeﬁheoﬁaﬁﬁeaiohbitu&inhmetienlBDIng
J Finally, the centring plate 32 of the centring
member 18 possesses no centring slots at all, but only
four continuous bores 42b corresponding, with respect to
20 position, to the centring pins 23. Otherwise, the con-
struction is the same as that of the remaining centring

members. _
In Figs. 10 and 11 there is represented, in the
part-section, the situation before and after the
25 workpiece-fixture frame 6 is mounted and clamped onto the
work table 1 equipped with the supporting bodies 2-5. In
- Fig. 10, the centring plate 32 is in the non-tensioned
rest position and the centring pin 23 is pictured shortly
before penetrating into the centring slot 39. In the
30 situation according to Fig. 11, the workpiece-fixture
frame 6 is clamped on the work table 1. The centring pin
23 has penetrated into the centring slot 39 and, in so
doing, has displaced the central region 41 of the centr-
ing plate 32 axially in the direction of the cross-tie
35 11. The less inclined lateral regions 29 of the centring
pin 23 rest against the edges of the centring slot 39 and
thus bring about the centring of the workpiece-fixture
frame 6. ;
Whenever a frame 6 is clamped onto the work table



Im,Figs. 10 and 11 there is represented, in the part-section, the situation
before and aftér the 25 workpiece-fixture franme 6 is nounted and cl anped
onto the work table 1 equipped with-the supporting bodies 2-5. In Fig. 10,
the centring plate 32 is in the non-tersi@ned rest position and the
centring pin 23 is pictured shortly before penetrating into the centring
slot 39. In the BbhesKV¥areferancer posdtionFig. définedebyothei poknti @fure
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relatively large dinensions of th saLé rame, wtr |nsuf?|C|ent accuracy;
due to thdOel 8st¥dngydingonalivaeppesite; the cantring:pember 1hamightner of

the' frame 10 Gaky Dfladin2g88BLYY POROShiS rdidif) by BHeEnbaradbiBhobE vary
i nadm ssibly. For this reason Dby.the jnteraction of Lhosg two centring
pins 23 of thk ?ﬁﬁngP|ﬁ§n§5ﬂ994g+9§rﬁé|9£%€a? RuppPrting,beayn4: helngo
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the centring plate 32 of the centring member 16. Corres-
pondingly, as a result of the interaction of those two
20 centring pins 23 of the supporting body 3 lying in the
Y-direction with the two centring slots 39b of the
centring member 17, the X-position of the centring member
17 is additionally fixed. The remaining two centring pins
23 of the supporting body 3 have no function in this
25 case, since they intrude into the continuous bores 42a in
' the centring plate 32 of the centring member 17. Finally,
— the centring pins 23 of the supporting body 2 have no
effect at all, since they intrude all together into the
continuous bores 42b in the centring member 18. As a
~ 30 result of the interaction between the supporting body 2
and the centring member 18, only the Z-position is fixed,
in that the spécer bolts 37 rest on the surface-ground
surface regions 27 of the supporting body 2.
When the frame 7 of the embodiment according to
35 Fig. 2a is mounted onto the work table 1 according to
Fig. 1, only two of the supporting bodies 2-5 enter into
use - depending on the size of the frame 7 and depending
on the desired alignment, the supporting bodies 2 and 3,
the supporting bodies 2 and 4, the supporting bodies 4

QV/



centring nmember 17, the X-position of the centring nenber 17 is
additionally fi'xed. The remei ning two centring pins 23 of the supporting
body 3 have no function in this 25 case, since they intrude into the
continuous bores 42a in the centring plkatge 32 of the centring nmenber 17.
Finally, the centring pins 23 of the supporting body 2 have no effect at
all, since thayxdi Bt owdthel supporeting bodies 3 aahisi.nChes Xb¥r eafé2bnte t he
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alTgnment of the Ehmmiity{ﬂﬂependinqeenl&MQ%HﬁrkyiedéﬁﬂﬂxﬁuﬁéCiriﬁe f
| ativel [ ea ons o]
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vvor kp| ece- f i xpaddesr Ard V\Anthrastused:,h f the haeintyingy wembef (1S safpbortl ng
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- are _pdenticall conf| gur ed, he case” o
the suppotPi n@S-BBBPS aBly +nf13m casq afhgne pf ‘éh?eiFqubtmE bagies

variances i n dbealllsFongecbatweng bhﬁsgeﬁteﬁeiﬁts @sat{res of two adjacent
suppor (i ng bodi es and,{ose qf, o 4 agent 4¢epLli N0, Teubers  whet her
restiiing metric centres of two adjacent supporting bodies and
those of two adjacent centring members, whether resulting
20 from thermal expansion or contraction or from machining
tolerances, have no influence upon the accuracy of the
centring. The X/Y position of the Z-axis is fixed simply
by the interaction of a single supporting body (for
example 5 in Fig. 1) with the centring member 15. The
25 position of the centring member 16 (Fig. 2), for example,
_ which comes to rest on the supporting body 4 can vary in
— the X-direction, since the centring slots 39a are suffi-
ciently long and the pocket bores 42 sufficiently large
to absorb any variances.

30 In the present :Lllustrat.l.ve embodiment, only the
respective four outer centring pins 23 of the supporting
bodies 2-5 are used. The reason lies in the fact that the
centring members of the frame shown as an example are
designed for relatively high stresses and maximum stiff-

35 ness. In the case of lesser stresses and smaller dimen-
sions of the workpiece fixture, more simple centring
members can be used, which can also possess smaller
dimensions. Thus, for example, instead of the centring
plate shown in the drawings, a simple spring-steel disc



20 fromthernal expansion or contraction or from machining tolerances,

have no influence upon the accuracy of the centring. The XY position of
the Z-axis is fixed sinply by the interaction of a single supporting body
(for exanple 5 in Fig. 1) with the centriqng nenber 15. The 25 position of
the centring nenber 16 (Fig. 2), for exanple, which cones to rest on the
SUpporH_ng basih 4béfimseﬁ,yd'wnﬁbhe J)é[( dbfg@i&iéﬂﬁf;ﬁjﬂl?efblhf Qfasaitlraimlsixots 39a
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2-5 are used enH&“ger dn?ét'ﬂa{:ﬁ‘faifftbéhélakéﬂetée&h&hi}& PhaRethedf the
frame shown as ‘gn exanp e deé g rel atlv‘é%’ieg stres and
maxi mum st fﬁprggxg-ﬁézgel |}18Re dyEings q Syt r aﬁ&"“?ﬁ:&ﬂ Ydi nen-

si ons of the defidimierl,e inXthee reyilon sofipthec ertifiegesyenher theaaxialused,

whi ch can al e d of
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arrangerrent %};ﬁﬁﬁl die cross-tie or by the fitting of
recesses in t e cr@géhe I C “CBecesses are located in the 10 region of
the orifices of the &he ndeviee| agoarding o49 &thentinventionsoffessnting

bodies 2-5 cadiy %ﬂh\/\ékﬁrbéi:&lﬁlﬁ?s foex(z'.ﬁﬁ.tlEJt?g i rgied Ssh anée\&fce
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with respect wikthhasespertl tac positiiondl | accsuracy. alitt iz xgimpleec and

produce, ins&“ﬁﬂﬂéﬁ%f&ér%%lﬁgééﬁbe?ifﬁgénsitive to pollution, since
the centring pin-centring slot system is self-cleaning,
and insensitive to wear. Should the centring pins and/or

20 the centring slots wear out somewhat after long usage,
then the centring plate 32 with its central portion 41 is
merely deformed somewhat less in the axial direction,
whereby the positional accuracy, however, is not
affected.
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0403428 PATENIatfinMy NELATMS Device for the specifically positioned

cl anpi ng of a workpiece on a machining table (1) with a workpiece fixture
(6; 7), on which the workpiece is fastened 5 rel easably and which is

provi ded withlcentri npewicéi £EoF tha)spbnaﬁlcadﬂgr@msnnndnadﬂulangpngns
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Supporting ¢ the workpiece fixture (6; 7) only in respect of the
angular position about the Z-axis.

2. Device according to Claim 1, characterized in
that, in addition to the first group of centring orifices
20 (39) and centring pins (22; 23), there are provided as
further groups a second group of centring orifices (39b)
and centring pins (22; 23) which is located with its
centre on the Y-axis and which fixes the position of the
workpiece fixture (6; 7) in the X-direction only, and a
25 third group of centring orifices (39%9a) and centring pins
— (22; 23) which is located with its centre on the X-axis
and which fixes the position of the workpiece fixture (6;

7) in the Y-direction only.
- 3. Device according to Claim 1 or 2, characterized
30 in that the groups of centring pins have a supporting
body (2; 3; 4; 5) which is provided with at least four
wedge~-like centring pins (22; 23) arranged uniformly
spaced along a circle, the free wedge edges (24) of two
mutually opposite centring pins (22; 23) being aligned
35 along a first line running in the X-direction, and the
free wedge edges (24) of the other two mutually opposite
centring pins (22; 23) being aligned along a second line

running in the Y-direction.
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al i gned al ong eGP %%%W'fl ffaxe r‘il n Fﬁ@ V%f*‘-’r'%c%igﬁs 32“) g’fD:iﬂ‘%e
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(22; 23) is sur groun Ions

accor di ng kb d@?n‘@dﬂe &dqgfar(é’éﬂepfzehelﬂthmtft!% e iy @Mt@ (2:

3,4, 5) are REdisnd hids a(zczantzs# B I3l fdl%g( #letithd'ilihe
hol di ng 20 neans &6&} kno er.sef atie bolt (36 Devi ce
according to O™ cfl’ﬁre‘bm’at- terized |n that the centring

pins (22; 23) Hossess nevﬁela&mﬂlwrtdcelaim 3ner( 29) chiarasterized
ingli natlonc r £h29 C Aatgral 25
sur¥ace regions (%@L%hr% %a%%gg ma?l %ﬁsgﬁrgﬂ&\%?\%g?ﬁggv\%’ggﬁgcﬁde (24).
8. De\% C@Mbraﬁnywm wmthetpeemm@rzg apips dZ&iac23Vid&d in
t hat the wor krg,ﬁ_eﬁ&éaqjﬁ,gld Gat Aedst p_{,p\@égaﬂ,ﬁ/g t(f‘gﬂt | east two centring
members (15, ]56 7 Device according to Claim 3 or 4, characterized
in that the supporting bodies (2; 3; 4; 5) are provided
with a central receiving orifice (25) and with holding
20 means (26) known per se for a tie bolt (36).
7. Device according to one of Claims 3 to 6, charac~
terized in that the centring pins (22; 23) possess first
lateral surface regions (29) of lower inclination con-

fronting the supporting-body surface and second lateral
25 surface regions (28) of higher inclination adjoining the
wedge edge (24).

N 8. Device according to one of the preceding claims,
characterized in that the workpiece fixture (6; 7) is
provided with at least two centring members (15, 16, 17,

30 18) which are arranged at a distance from one another and
-which each have a centring plate (32), the centring plate
(32) of a first centring member (15) being provided with
four centring slots (39), the arrangement of which
corresponds to four centring pins (22; 23) of a support-

35 ing body (2; 3; 4; 5), and the centring plate (32) of at
least one further centring member (16; 17) being provided
with two centring slots (39) which lie on the connecting
line through the centre of the first centring member (15)
and through the centre of the further centring member (16
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corners of _which a centrin ‘i I s arranged. 10
Devi ce accor drefPes G2 nlo %ﬁarh@l el $ atrangednt the frame (6), with a
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each of the t a COrngrs cen :
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corner with chaeingi figunecbnatring) sﬂ\bthOl(lB9¢entLlsl proviided. ihl.each dEvice

olates (32) g fup a8EBent [Bendle TSRS Furtfor' pontiyld By 19

pl ates (32 ring menbers ( are eac
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with two (39all8bpyithout certring #let8ts having continuous bores (42a,
42b) through whi ch tmeeﬁeérldm:drdimd 2%p pefe vukmncu.ladn@enarlw reoper s

6, 17, 18 { th t t 3.4 13
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regions the tool fixture (6, 7) by means of four spacer bolts
(37). .
12, Device according to one of Claims 8 to 11,

characterized in that the-centring plates (32) of the

20 centring members (16, 17, 18) are provided with two (39a,

39b), or no, centring slots having continuous bores (42a,

L 42b) through which the centring pins (23) pass when the

~ centring members (16, 17, 18) rest on the associated
supporting bodies (2, 3, 4).

25 13. Device according to one of Claims 8 to 11,

_ characterized in that the centring plate (32) of the

— first centring member (15) has four thickened regions

(38) located in the region of the spacer bolts (37) and
four central portions (41) which are located respectively
30 in the middle between two adjacent thickened regions (38)
and which are connected to the thickened regions (38) via
thin resiliently elastic webs (40) and are provided with
centring slots (39).
14. Device according to one of Claims 8 to 11,
35 characterized in that the centring plates (32) of the
second and third centring member (16, 17) has two
mutually opposite thickened regions (38) extending
between two adjacent spacer bolts (37), and two central
portions (41) which are located respectively in the



(38) logated in the region of the spacer bolts (SH“I“HHHf“I“'“IMIrl“I al

portions (41) which are | ocated respectively 30 inh thetm 8dl & bttween two
~adj acent thickened regions (38) and-which are connected to the thickened
regions (38) via thin resiliently el asti gwebs (40) and are provided with
centring slots (39). 14. Devi ce according to one of Cains 8 to 11,
35 char act er mniddlenbetdieenh @ heetivo rtthidkadmsl (Fehiads t (38 5 eand dwhbdht hi rd
centring menb ( S t t d i (38)
ext endi ng bet %gn]lfedm}e Qa%eﬁ%’ sg{e%le#ﬁgl:?é?Rg?B% ﬁot‘@ \Kogger‘l{l%gl Qﬂ'grrltl ons
(41) which ar sesaéateealyespbestvel ywehs t {40) and 7 arey wpé*lsleﬂwevéhthhe t wo

t hi ckened regbgﬂgrg_ag) siB@sV\'ﬁBQQ aagbgqnnect ed to the thickened regions
(38) viat esiliéntl elastlc are ded with centring
o (50u8 Baby™' 5 “Bevice! ABioralig ee GRMEAS BFoaRy MhgrdqlbtlLss
characterizedinn thatt the cemtral portions ((41) are smmawmatthhimnert han

t he thickened i e S f the
t hi ckened regltiolﬁg1 ?gé) é&#:k%ﬂ a’ftg%fﬁ m%ﬂalger\ée ng gﬁ%?ff‘sr% t hat
the central 1bopotkeorsnxfage c of sbhﬁngtbi@s&li IIISPQW d§318 ¥high piece

fixture (11). c_&ﬁfrontsDEHécﬁo Péce nﬁiﬂxﬁ‘ 19f) ,Osd ¥hatSthe cdhtral
character#ed in that t centrl 6 17, re eac

n 8
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piece fixture (11). _
16. Device according to one of Claims 8 to 15,

characterized in that the centring members (15, 16, 17,
U 18) are each provided with a central projecting tie bolt
15 (36) known per se.



