- 1- danping Fixture The present invention rélates to a cl anping
fixture configured as set forth in the 5 preanble of claim1l. Such cl anping
fixtures are put to use for chucking tools, workpieces or wortpiece pallets
positionally defined, the chuck usually being fixedly |located on a work
table of a machine tool or a press whilst the workpiece pallet is
10repeatedly rel easably | ocated precisely positioned at the chuck. Known
fromEP O 111 092 B2 is a coupling device for rotatably connecting

repl aceabl e a workpiece to a n@m.hpi Fggg?é atus. The device conprises two
coaxi al centering nenbers sandw c ndg;@a riving plate. The one coupling 15

menber is provided with a round centrically arranged driving pin as well as
an el ongat eccentr.ically arranged drivin in. The centrically, arranged
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whi | st 4 heprafRblerdfidiy1.arranged driving pin features to each other side

faces oriented radius parallel inclined to the axis of rotation of the
coupling menber. The 20 driving plate features a centric circular opening

openi ng oo Elporaming  biesdardndi a3 e ol ekt RooBD SHHRHIp&R U ng
pi n. Arr angefikgiace pallse isitdmally defined thetdhuer usaalisbeing fixedhpioesatedfomhi ch
protrude fromthe cross-section contacting the surface of the other

coupl i ng ménwerk iakle chea doaphinaglaptverc@ press avlst thesworpiens wadgt % at
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el astically deformed in the region of the openings when the coupling device
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are si npl ecaadat eentaringe memberso sanldwiching a driving plate. The one coupling
15 member is provided with a round centrically arranged driving pin as well as an
_elongated eccentrically arranged driving pin. The centrically arranged driving pin
comprises a shell surface in the shape of a truncated cone whilst the
eccentrically arranged driving pin features to each other side faces oriented
radius parallel inclined to the axis of rotation of the coupling member. The
20 driving plate features a centric circular opening as well as an eccentrically
arranged substantially oval opening, each opening corresponding in shape and
location to the corresponding driving pin. Arranged on one coupling member are
three beads the surfaces of which protrude from the cross-section contacting
the surface of the other coupling member when the coupling device is clamped.
25  The driving plate is made of spring steel, the openings machined therein being
oriented to correspond with the two driving pins such that the driving plate is
axially elastically deformed in the region of the openings when the coupling

device is clamped.

30  The invention is aimed at sophisticating a clamping fixture having a chuck and a
clamping pallet releasably secured thereto such that the clamping fixture is
practically immune to dirt, the clamping pallet permits repeated precision
location at the chuck and the centering members are simple and cost-effective
to make.



- 2- For this purpose a clanping fixture in accordance with the invention
I's provided as set forth in claiml1l. 5 Preferred enbodi nents and further
aspects of the subject matter of the invention read fromthe dependent
clains 2 to 15. To ensure that the clanping pallet is chucked positioned
with high absol ute repeatabl e accuracy at |east three pairs of centering
nmenbers are provided 10 which cooperate‘%uch that the clanping pallet is
positioned relative to the chuck in the X and Y direction as well as

rel ative t%
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centering epsdutfeth redle@hiing the fixture practically i mmune to becom ng
dirty. 15 To achieve high stability in the chucked cl anping pallet four
spacer pins are preferably provided, |located relatively far outwardly.
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Preferred invdntion reagéons thef dépendardrfaing 2 18t are defined in the clains
17 and 18. Defined in claim19 is a centering plate suitable for use in a
clanping fixture as set forth in any of the clains 1 to 15 by being

Do e o 0B, S UK 08" dReRld REDEEIY chEcBBRSAEN Ol DG IRGle
dependent e¢épeatablz0atcuraly 2t least éhreedpairaighl centeringlimembers atdigrovidepi ng
]; ;])c(glrj;ﬁq:;n (l:q Og&g‘é‘%\%%@éh fp%ﬂm%‘é%%;‘nga pvz\anlile{ isn&;’git?c?ne%e}e?étweet% tWetcrﬁuck
in the X and Y direction as well as relative to the angular position about the Z
axis, resulting in the line contact of the side faces of the centering pins with the
sidewalls of each centering opening, rendering the fixture practically immune to
becoming dirty.
15
To achieve high stability in the chucked clamping pallet four spacer pins are

preferably provided, located retatively far outwardly.

Claimed in ciaim 16 is, in addition, a ciamping pallet for use in a clamping fixture
20 configured as set forth in any of the claims 1 to 15. Preferred further aspects of
the clamping pallet are defined in the claims 17 and 18.

Defined in claim 19 is a centering plate suitable for use in a clamping fixture as
set forth in any of the claims 1 to 15 by being particularly preferred for

25 attachment to a base body of a clamping pallet. Preferred further aspects of the
centering plate are recited in the dependent claims 20 to 22.

A preferred example embodiment of the clamping fixture in accordance with the
invention will now be detailled with reference o the drawings in which:

30
FIG. 1 is a diagammatic illustration of the clamping fixture during

centering;



30 - 3- FIG 2is again a diagammatic illustration of the clanping fixture
as showmn in FIG 1 but after centering; 5FIG 2ais a detail on a nmagnified
scale taken fromFIG 2; FIG 2bis a view in perspective of two centering
menbers; FIG 3is a diagrmmatic illustration of the clanping fixture
consisting of a 10chuck and a clanmping pallet, and FIG 4is an illustration
of a centering plate as a preferred exanﬁre enbodi nent. 15Referring now to
FIG 1 there is illustrated the clanping fixture in a diagammtic
Cross-secti t0 assi;st in detailli ho e centerjng nmenbers. work. The
cl anpi ng fi'ﬂt@urzg comﬁia és]nagcﬁilt?g%wﬁ%thcdvﬁé\&sgﬁagﬂﬁi R tbﬁl Flamring fixduren sk 1
features a mechani smshowrcinUEIE. Ncbidt dfterEenBding; n arranged at the cl anpi ng
pallet 6, the clanping nmeans required for this purpose not being shown. The
20 clanping pallet 6 serves in general to nount workpieces or tools at the
chuck 1cre ly prggi ; L.t : h .and the cl anping
pal | et g apg@tb?%vi deég\%(ﬁé’gogﬁék)ﬁg@g sg?ﬁ%/@gn?;roﬁﬁéc uck 1 features

first centering nmenbers in he formof centering pins 3 whilst the clanping

pallet 6 f(ﬁ{?‘lt” s further centering nmenbers in the formof centering
openi ngs 9. 255 unde ey perspective of two centering members;

FIG. 3 is a diagrmmatic illustration of the clamping fixture consisting of a
10 chuck and a clamping pallet, and
FIG. 4 is an illustration of a centering plate as a preferred example
embodiment.

15  Referring now to FIG. 1 there is illustrated the clamping fixture in a diagammatic
cross-section to assist in detailing how the centering members work. The
clamping fixture comprises a chuck 1 and a clamping paliet 6. The chuck 1
features a mechanism for chucking a clamping pin arranged at the clamping |
pallet 6, the clamping means required for this purpose not being shown. The

20 clamping pallet 6 serves in general to mount workpieces or tools at the chuck 1
repeatably precisely positioned. Both the chuck 1 and the clamping pallet 6 are
provided with a solid base body 2, 7. The chuck 1 features first centering
members in he form of centering pins 3 whilst the clamping pallet 6 features
further centering members in the form of centering openings 9. It is understood

25  that although only one centering pin 3 and one centering opening 9 are evident
in the present example, the chuck 1 is usually provided with four centering pins
3 and the clamping pallet 6 with a corresponding number of centering openings
9.

30 In the present example the centering openings 9 are machined in a centering
plate 8 the function of which is detailled below. By means of studs 12 the
centering plate 8 is located spaced away from the frontal face 6a of the base
body 7 of the clamping pallet 6 such that the centering plate 8 is deflectable in
the direction of the base body 7. The front end 13 of each stud 12 forms a Z



25 that although only one centering pin 3 and one centering opening 9 are
evident in the present exanple, the chuck 1 is usually provided with four
centering pins 3 and the clanping pallet 6 with a correspondi ng nunber of
centering openings 9. 30 In the present exanple the centering openings 9
are machined in a centering plate 8 the function of which is detailled
bel ow. By neans of studs 12 the centerih@'plate 8 is |ocated spaced away
fromthe frontal face 6a of the base body 7 of the clanping pallet 6 such
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abutting the front ,&gd 13 of the studs 12. Each centeri rég pin 3 1s provided
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whi ch has postiopingcacasiracyisfstititnaddettimeptesi. iAnynivear aftbersidy wafeBear 8breg now
to FlI 2 re iS.illustrated the chuck, 1 together wth the 15 cl anpi ng
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side faces 3a, 3b of the centering pins 3 comng Into contact Wltﬁ t%e si de
wal I|'s 9a, Yie BesitinRingaecHradYy pl ate 8 defining the centering openings 9 and

resulting in the centering pins 3 and clanping pallet 6 respectively being
oriented relative to 20 the chuck 1. By four centering pins 3 and a

cor r espondRefemingbaowofo ddGt €2 ithgreope riilustrat@d bigienghociovi degethBe vt me ng
pallet_ 6 is, oriente Y direction as well as angul arly about
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20  the chuck 1. By four centering pins 3 and a corresponding number of centering
openings 9 being provided the clamping pallet 6 is oriented in the X and Y
direction as well as angularly about the Z axis when chucked in the chuck 1.

In the condition as shown in which the two conically tapered side faces 3a, 3b of
25  the centering pins 3 come into contact with the side walls 9a, 9b of the centering
plate 8 defining the centering openings 9 sideways, line contact is achieved
between each centering pin 3 and each side wall 9a, 9b. For this purpose the
centering pins 3 are dimensioned so that the centering plate 8 is slightly
deflected by each centering pin 3 in the direction of the base body of the
30 clamping pallet 6 before the studs 12 abut the flats 4 of the chuck 1 by their
front end 13. Referring now to FIG. 2a there is illustrated in a cross-section on a
magnified scale how a side face 3a of the centering pin 3 abuts the side wall 9a

of the centering plate 8 defining the opening sideways. As evident in cross-



30 clanping pallet 6 before the studs 12 abut the flats 4 of the chuck 1 by
their front end 13. Referring nowto FIG 2a there is illustrated in a
cross-section on a magnified scale how a side face 3a of the centering pin
3 abuts the side wall 9a of the centering plate 8 defining the opening

si deways. As evident in cross- - 5- section a punctiform contact

mat eri al i zes between the side face 3a of°the centeri ng pin 3 and the side
wal | 9a of the centering opening 9. 5Referring nowto FIG 2b there is
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of the centering pins 3 being machined, particularly ground, with high precision.
20
Referring now to FIG. 3 there is illustrated a preferred embodiment of the
clamping fixture consisting of the chuck 1 and the clamping pallet 6 for secure
clamping thereto. The chuck comprises a cylindrical base body 2 mounting four
centering pins 3 extending in the Z direction. Both the four centering pins 3 and
25 the four centering openings 9 are arranged on a circle K1, K2 each spaced
away from each other by 90°, it being evident how each centering opening 9 is
enclosed on all sides by the centering plate 8. For chucking a clamping pin
arranged on the clamping pallet 6 the chuck 1 usually features a chucking
mechanism, neither this nor the clamping pin being evident in this FIG.
30 Machined in the surface of the base body 2 are flats 4 for supporting the studs
12 by their face end.

The clamping pallet 6 comprises a centering plate 8 secured fo the base body 7
by means of spacers 15. The spacers 15 may be configured as separate



el ements secured to the base body 7. As an alternative they may be
engi neered integral with the base body 7. In a further alternative the base
body 7 is provided with a substantially flat face machi ned recessed only in
the region of 5 each centering opening 9. Actual fastening of the centering
plate 8 is done by neans of studs 12, the face end of which serves to stop
the clanping pallet 6. The studs 12 are®referably provided with a rear

thread by neans of which they can be fixedly located in a 10 fenale thread
of each spa and base b tivel The uds 1 are.loca;ed
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pins 3 as |J f the centering openings 9 are oriented radius parall el
to the % a"‘%ghf%ﬁ@?mphoeoeéﬁp& *1 and clanmping pallet 6 respectively. In any

case, this arrangenent of the centering nmenbers 3, 9 pernmits repeatedly
preci se positioning of the clanping pallet 6 20 relative to the chuck 1 in
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clamped in the chuck 1. Preferably the studs 12 are arranged in the outer
quarter of a virtual circle K3 located at the radially outermost points of the
clamping pallet 6.
15
The longitudinal centerlines of the centering pins 3 as well as of the centering
openings 9 are oriented radius parallel to the Z axis Z1 of the chuck 1 and
clamping pallet 6 respectively. In any case, this arrangement of the centering
members 3, 9 permits repeatedly precise positioning of the clamping pallet 6
20 relative to the chuck 1 in the X and Y direction as well as relative to the angular
position about the Z axis. In addition to this, providing the studs 12 as described
in contact with the flats 4 of the chuck 1 aiso achieves high precise positioning

in the Z direction.

25 Referring now to FIG. 4 there is illustrated the centering plate 8 engineered
integrally. For securing the centering plate 8 by means of the studs a fastener
drilling 16 in the centering plate 8 is provided in the middle between two
adjacent centering openings 9.



- 7- Caims 1. Aclanping fixture conprising a chuck (1) for chucking a
clanmping pallet 5 (6), with centering nenbers (3) arranged at the chuck (1)
cooperating with further centering nenbers (9) arranged at the cl anping
pall et (6) such that the clanping pallet (6) when chucked in the chuck (1)
is oriented in the X and Y direction, the one centering nenbers being
formed by centering pins (3) devised to €hgage the other centering nenbers
configured as centering 10 openings (9), characterized in that the clanping
fixture conprises at |east three cent %ﬂﬂ openings (9) and a correspondi ng
nunber of centering pins (3), each of %entering pins (3) featuring two
conically tapered side faces (3a, 3b) and each centering opening (9) being
defined by two &e wall's (9a, 9b) oriented parallel to each other
configured? suchit ampéfl'gaﬂx,%!ﬁ@@amwiqrtqaérwcgu(aéfq@h%w 2 sdamping palletach

t t
it ur o o QR Wit Bt nbriBats ) aitahged ' henendls (71, oo0PeBifBM®Y v
conpri ses fwﬁermnﬂmnmmemhensr@s afi@ngeddatadhe @larapingnptiiet (Busixt thakt the
centering re as,set forth in claiml

or 2, charEE’(@%‘Q&?"@H@%‘A’Peﬂh@%ﬁgéﬁtﬁ Mﬁdés(@)‘?%ﬁ%'m%% |Y1|a
| h
in t ﬁ'eefgg.agﬁ&@?” TP e cofiter pﬁ?l‘%'ﬁ'%g’%@ SR ofmed | by Tfeid Bilhs A ="

recti O
cl anpi ng f dgvised i mgagreortluen miheclcaenteﬂng cimemire r canfiured t Sat cdritering

8 d b b 7) of
the it Raehfab )y Brafiefitedin TREF i cambing' el Softsrites: & Hast m 4.
char act er i #frdeidentditg bpénif 9@9) éﬂ@)a ﬁrﬂeéﬁdﬁ\ﬂiﬁbﬁ‘ﬁumbbh oﬁcéméﬁﬁghat :ﬁr e

screwed into the base body cl anmpi ng pal | et and

front end €agh Oéfhﬂaﬁ%fﬂegﬂgd’lf(ﬂ@) featumslgath CEIﬂ#Eﬁ'WdBP@M&#ﬁQ@GQSe(S@thk (1).
8- and each centering opening (9) being defined by two side walls (9a, 9b)
oriented parallel to each other configured such that the conically tapered side
15 faces (3a, 3b) of each centering pin (3) come into contact therewith linely.

2. The clamping fixture as set forth in claim 1, characterized in that the
clamping fixture comprises four centering openings (9) and a corresponding
number of centering pins (3).

20
3. The clamping fixture as set forth in claim 1 or 2, characterized in that the
centering openings (9) are machined in a one-piece centering plate (8), the
latter being flexible compliant at least in the region of the centering openings (9)
in the Z direction.

25
4, The clamping fixture as set forth in claim 3, characterized in that the
centering plate (8) is secured by means of studs (12) to a base body (7) of the
clamping pallet (6).

30 5 The clamping fixture as set forth in claim 4, characterized in that the
studs (12) are provided with a thread and are screwed into the base body (7) of
the clamping pallet (6) and that the front end (13} of each stud (12) forms a Z
stop for abutting the chuck (1).



6. The clanping fixture as set forth in claim3, characterized in that each
centering opening (9) is defined sideways by a side walls (9a, 9b) flexible
conpliant in the Z direction. 5 7. The clanping fixture as set forth in
any of the clains 3 to 6, characterized in that the centering plate (8) is

made of a stainless sheet netal. 8. The clanping fixture as set forth in
any of the clains 3'to 7, characterized810in that the centeri ng plate (8)
is made of a softer material than that of the centering pins (3). 9. The

cl anping fixturg a f h_in_an t.he,cl ai aracterized in
that the c%nterm%%@;ﬁé'pﬂgg&("?) ag%ﬁe‘ﬁ{thdﬂtclﬁpﬁ%”?néréccgﬁfze%cﬁq{%ﬁa aé;h( 8) by
15preci si %rﬁéﬁﬁ?lmningwg) THeigfinedPsidewalxt by & sl fallsofdah Ib) Aewiblef the
clains 3 to 9, characterized in that the centering plate (8) is maximally 2
nm parti ceRmapliantan the § direstiaMm t hi ck. 20 11. The clanping fixture as set

forth izn any of the preceding clains, characterized in that the side faces
(34, 38) of the centering pins (3) are machined, particularly ground with

hi gh precigi on. TRetRanigiag fikurpiasgsdt iforthuireany of tHe ¢laintd 3ito 6ackadctdrired
precedi ng cl ains, characterized in that_ the cent eg]i ng menbers (3, 9) are
arranged upithatiheycenteiing plate tB)dn mads pta stainlesgshegsmefal. c| anping fixture

as set forth in any of the preceding clains,

8. The clamping fixture as set forth in any of the claims 3 to 7, characterized
10 in that the centering plate (8) is made of a softer material than that of the
centering pins (3).

9. The clamping fixture as set forth in any of the claims 3 to 8, characterized
in that the centering openings (9) are cut out from the centering plate (8) by

15  precision stamping.

10. The clamping fixture as set forth in any of the claims 3 to 9, characterized
in that the centering plate (8) is maximally 2 mm, particularly 0.8 to 1.5 mm
thick.

20
11. The clamping fixture as set forth in any of the preceding claims,
characterized in that the side faces (3a, 3b) of the centering pins (3) are

machined, particularly ground with high precision.

25 12. The clamping fixture as set forth in any of the preceding claims,
characterized in that the centering members (3, 9) are arranged uniformly
distributed on a circle K1, K2,

13. The clamping fixture as set forth in any of the preceding claims,
30 characterized in that the clamping pallet (6) is provided spaced away from its
front end with a centering plate (8) provided with four centering openings (9),
each centering opening {9) being enclosed on all sides by the centering plate

(8).



30 characterized in that the clanping pallet (6) is provided spaced away
fromits front end wwth a centering plate (8) provided with four centering
openings (9), each centering opening (9) being enclosed on all sides by the
centering plate (8)- - 9- 14.The clanping fixture as set forth in claimb5,
characterized in that the chuck (1) is provided with a base body (2)
featuring flats (4) for abutting the st$ds 12. 5 15. The clanping fixture
as set forth in any of the preceding clains, characterized in that the

centerin | a ecuring to a A f | | et
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clanping pallet ('6) for use in a clanping fixture configured as set forth
in any of stwdsdZains 1 to 15. 17. The clanping pallet (6) as set forth in

claim 16, characterized in that the 15 clanping pallet (6) conprises a
base-body (7) to which a one-piece centering plate (8) configured wth at
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each stud (12) forming a Z stop for abutting against the chuck (1).

10
16. A clamping paliet {6) for use in a clamping fixture configured as set forth
in any of the claims 1 to 15.

17. The clamping pallet (6) as set forth in claim 16, characterized in that the

15 clamping pallet (6) comprises a base-body (7) to which a one-piece centering
plate (8) configured with at least three centering openings (9) is secured such
that it is flexible compliant in the Z direction in the region of the centering
openings (9).

20 18. The clamping pallet (6) as set forth in claim 17, characterized in that the

clamping pallet (8) is configured as a workpiece paliet.

19. A centering plate (8) for attachment to a base body (7) of a clamping
paliet (6) for use in a clamping fixture as set forth in any of the claims 1 to 15,
25 characterized in that the centering plate (8) is configured in one piece and
comprises at least three centering openings (9) and that it features at least

three drillings for securing to a base body (7) of a clamping pallet (6).

20. The centering plate (8) as set forth in claim 19, characterized in that the

30 centering plate (8) is provided with four centering openings (9) arranged on a
circle K2 each spaced away from the other by 90°, each centering opening (9)
being defined sideways by two side walls (9a, 9b) oriented parallel to each
other.



19. A centering plate (8) for attachnent to a base body (7) of a cl anping
pallet (6) for use in a clanping fixture as set forth in any of the clains
1 to 15, 25 characterized in that the centering plate (8) is configured in
one piece and conprises at |east three centering openings (9) and that it
features at least three drillings for s? uring to a base body (7) of a
clanping pallet (6). 20. The centering §Tate (8) as set forth in claim19,
characterized in that the 30 centering plate (8) is provided with four
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plate (8) as set forth in claim19 or 20, characterized in that machined in
t he cent er PRENIPOELR) is fastanas&iiltgcli®wo adj acent centering openings (9) is
a fastesner drilling (16). 22. The centering plate (8) as set forth in any
of the™lains 19 to 21, characterized in that the centering openings (9)
are producggd. byThe ecérgering splatepi(Bp.as set forth in any of the claims 19 to 21,

characterized in that the centering openings (9) are produced by precision
stamping. |



