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The inwention concerﬁe~a——devrce~%or clanplng a morkplece An AiﬁB#JRééhjfj
position at the work place of a rocessrng machi ne,- with a base member to

be secured at the wob R ‘broce55|ng machi ne, and
wor Kpi e@e -carri.er toJ on the_base nmenber and
t hereon, furthernor g el enment's on the base

morkprece carrier which cooperate in pairs and align the
in three co- ordinate.axes (X, Y, Z) that are perpendicul ar to one another

and in the correct angul ar position on the base nenber and with a cla
el ement wip ARE. ELANPHHGTBPWQBKkRIBFE aN A WELL DEFINED PO IT ON

The present invention refers to an apparatus for clamping a
work piece in a well defined position in the working area of a ma-
chining apparatus, comprising a base member adapted to be fixed in
the working area of the machining apparatus, a work piece carrier
member adapted to be put onto the base member and to be clampingiy
‘fixed to the base member, the work piece carrier member belng
adapted to receive a work piece to be machined. .

The apparatus comprises first aligning means provided on the
base member and second aligning means provided on the work piece
carrier member. The first .and eecond aligning means cooperate in
pairs with each other upon putting the work piece carrier member
onto the base .member to align the position of the work piece car-

— rier member in three coordinate axes running perpendicularly to
' each other and with regard to its angular orientation.

Clamping means generate a clamping force which keeps the work
piece carrier member on the base member in a position defined by
the first and second aligning means.

The fifst and second aligning means'comprise first aligning
element pai:s;including first and second stop surfaces cooperatiﬁg
with each other to define the position .of the work piece carrier
member in a coordinate axis (Z) running parallel to the difection
of the clamping force generated by the clampino means, and second -
aligning element pairs including each a conically cross sectioned
aligning ruler membef as well as a counterpart member having a
matching centering slot. The aligning ruler members and the coun-
terpart members cooperate with each other to define the position
of the work piece carrier member in a coordinate plane which is
set by the two other coordinate axes (X and Y).

In a clamping apparatus of this kind and known in the art,
two pairs of linear aligning element pairs for setting the posi-
tion of the work piece_carrier member within'the plane'defined by
‘the two coordinate axes X and Y are arranged along the periphery )
of a circle around a centrally located clampihg means. Thereby,
the line of action of the clamping means runs in the direction of

| | the third coordinate axis Z. The operatlng flanges of the wedge
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rier io the position on the base nenber defined by the atngngﬂgLQgg&E&;m
in which arrangenent stop faces di sposed opp05|te each o 1m‘:”” i geE

on the base nenber @mggkgqhmg&kﬁb gicarrier as pairs of \\algny
fof defining the posj1 ordi nat axis (Z) thatjis

the line of action of force; |Ie for defi the position
in_a coordinate plan by the two other coordinate axes (X, Y),
pairs of linear allgnlng elenents are provided which each have a

wedge- shaped centring ruler and a bearing conmponent with a centring sl ot
natched shepe@bcentering ruler members as well as the operating edges of

the associated centering slots extend radially to the Z-axis. The
centering slots are constituted by apertures in a common horizon-
tal plate member which is elastically resilient in the direction
of the Z-axis. This plate member is fixed to the work piece car-
rier member, while the centering ruler members are provided on the
base member. The clamping means comprises a clamping chuck member -
with a ball locking mechanism located in the base member and a
clamping'pin nember projecting from the work piece carrier member.
The clamping pin member can be inserted into the clamping chuck
member to clampingly fix the work plece carrier member, to the base
member.

Clamping apparatuses of this kind have proven to be very re- -
liable and are characterized by an extremely high positional accu-
racy, eveﬁ when the work piece carrier member is repeatedly
clamped to and removed from the base member. They are most suit-
able for relatively small work pieces and in cases in which the
forces exerted to the work piece during a machining operation are
relatively Sméll, e.g. in the case of an electroerosive machining
of a work piece. '

In the case of machining or metal cutting of a work piece,
the limited load handling capacity of such clamping apparatuses
restricts the field of application essentially to work pieces with
a size not greater than the size of the clamping apparatus itself.
During the machining of bigger work pieces, loads can turn up at
the clamping apparatus which, under certain circumstances, can be-
come so high that the linear aligning elements and the clamping
means are excessively strained and cannot fulfill any longer their
function in the desired manner and, first and foremost, with the
:equifed accuracy. Particularly critical are torgue forces around
the Z-axis caused by machining forces and transmitted to the work
piece carrier member. Such torque forces can generate excessively

. high pressures at the working edges of aligning elements which are
responsible for the centering of the work piece in X-Y-direction
with the result that the positional accuracy is impaired. These
pressure can be kept within reasonable limits if bigger clamping
apparatuses are used for the machining of bigger work pieces; in
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In a k“QMH—QLQHPLHQ__QEXLﬁf of this kind, two [linear al

each are arranged in a circte round a central clanping de} tyiseHEST
def i ni ng tThi Sp@sisiBeD) Bep,de coordinate plane (X-Y) formedjby t VEPLACED
codr di nat e Whi ch arrangenent,_ the |line of actd 3

cl anpi ng deﬁ%lﬂﬂ%ﬂ he third coordi - rate axis (2) and the working
flank of the : centring rulers and the working edges of the
associated centring slots extend radially to the Z. axis. The centring

slots are formed by cutouts in a conmon horizontal plate which is flexible
in the ditkeseohigl clpwpingxapparatiisespl dthe il yaninedccement paikpi are

correspondingly stronger and have a greater radial distance from
the Z-axis. The clamping apparatus herein before described and
known in-the_art, however, is not suited due to its general design.
to-bg'simply linearly enlarged in order to render it more suitable
for the machining of big work pieCes; Particularly, the central
location of the clamping means is inappropriaté since a single
clamping means which is in the position to build up the required
high clamping force would be too large. Thus, the clamping appara-
tus would be quite bulky and heavy and theréby unsuitable for
practical handling. Moreover, the costs for such a clamping appa-
ratus in an enlarged size would be too high.

A solution for clamping relatively large work pieces is dis-
closed in European Patent Nr. 0,403,428. Thereby, four clamping
assemblies of a kind as herein before described are fixed to the
four corners of a rectangular work piece carrier plate member. All
four clamping assemblies are provided with aligning elemeﬁt pairs
for setting the position along the Z-axis. Only a first one of the
four clamping assemblies comprises not only two aligning element
pairs for the definition of the position in the X-axis, but'also
two further aligning element pairs for the definition of the'pbsi—
tion in the Y-axis. Second and a third élamping assemblies located
in the adjacent corners of the work'piece carrier plate member
each comprise only two aligning element pairs, in the case of the
secbnd clamping assembly fof the definition of the position in the
X~-axis, in the case of the third clamping assembly for the defini-
tion of the position in the Y-axis. The fourth clamping assembly
located in the corner which is diagonally opposite to the first
clamping assembly is not provided with aligning element pairs for
the_definition'of the position in the X-axXis or in the Y-axis at
all. .

In view of the central arrangement of the clamping means in
each of these clamping assemblies and to ensure an even tilt mo-
ment free loading of the clamping means, the linear aligning ele-
ment pairs for the definition of the position in the X- and Y-axis’

~are provided in duplicate in each of the first, second and third
clamping assemblies. Since each two aligning element pairs of a
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carriers while the centring rulers are. secured on the base mem ber. " The

cl anpi ng device consists of a chuck with a ball- |ockin &é;:;:j
| ocated in the base @ﬂn ) | ing pin projecting o &hﬁ;gaebué eEl
carrier, which pinis | ea éhﬁ ﬁﬂ% thg cl anpi ng. chuck t he-HEPtACED

menber for t he clanplng ce cdarrier. C anpi :

this node of enbodi nent gh potential for reproducing the
position of the morkplece carr|er relat|Ve to the base nenber and have
proved thensel ves in the clanping of workpieces in a defined position for
qui t e sordampig iasgembl ¥ulararrangeds dismetdicnddy oppdsdte each other

with regard to the central clamping means, totally four aligning
element pairs are used to define the position in the X-axis and Y-
axis, respectively, even if two of them would be sufficient for

- geometric reasons. The mutual alignment of the four aligning ele-
ment pairs requires a particularly high degree of manufacturing
and mounting accuracy in order to ensure that the reproducibility
of the positioning is not impaired in spite of the geometrically
over defined’design. Moreover, the expendifure of four clamping
assemblies each 1nclud1ng separate clamping means is quite high
for the p051tlonally defined clamping of a single work piece.

It is an object of the invention to provide an apparatus for
clamping a work piece in a well definéd position in the working
area of a machining apparatus which has an improved design as com-
pared with the clamping apparatuses for the clamplng of relatively

‘big work pieces known in the art. '

_ It is a further object of the invention to provide an appara-
tus for clamping a work piece in a well defined position at the
working area of a machining apparatus which avoids the disadvan-
tages of the known clamping apparatuées.

It is a still further object of - the invention to provide an
apparatus for clamping a work piece in a well defined position at
the working area of a machining apparatus which has a more compact
design with simultanedusly increased load handling capacity, as
compared with the known clamping apparatuses.

Finally, it is an objedt of the invention to provide an appa-l
ratus for clamping a work plece in a well defined position at the
-worklng area of a machining apparatus which is provided but with’
the absolute minimum of aligning element pairs required for defin-
ing an unambiguous position of the work piece carrier nember in -
the X- and Y-direction as well as with regard to its angular ori-
entation.

In order to meet these and other objects, the invention pro-
vides an apparatus for clamping a work piece in a well defined po-
sition in the working areé of a machiniﬁg apparatus. The clamping
apparatus according to the invention comprises a base member
adapted to be fixed in the working area.of the.machining apparatus
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wor kpi eces during the processing procedure are negligible; as is the case,
for exanple, wth electro-erosive processing. In cutting machining, fthe

| oad bearing capacity of such clanping devices restricts t ﬁhk5§Q%EFHRé EEN
A8t YRl han

application in the main to workpi eces whose dinensions ar
t hose of the clanping device itself. InThe case of ma
wor k- pieces, forces may act on the clanping device which under cer- tain
ci rcunst ances may beconme so great that the linear aligning elenents and the
cl anpi ng device are excessively stressed and can no longer fulfil their
functi onahd ghwogkspieserwmargiemqeember adapted to be put onto the base

member and to be clémpingly'fixed to the base member, the work
piece carrier member being adapted to receive a work piece to be
nachined. '

First aligning means are provided on the base member and sec-
ond aligning means are provided'on'the work piece carrier member.
The first and second aligning means cooperate in pairs with each
‘other upon putting the work piece carrier member onto the base
member to align the position of the work piéce carrier member in
three coordinate axes running pefpendicularly to each other, and
with regard to its angular orientation. _ _

To keep the work piece carrier member in a position defined’
by the first and second aligning means on the base member, clamp-
ing means generating a clamping force are provided. ' o
' The first and second aligning means comprisé first aligning
element pairs including first and second stop surfaces cooperating
with each other to define the position of the work piece carrier _
‘member in a coordinate axis (2) running parallel to the direction
of the clamping force geheiated by the clamping means.

Additionally, the first and second aligning means comprise
second aligning element pairs including each a conically cross
sectioned alignihg ruler member as well as a counterpart member
"having a matching centering slot. The aligning ruler members and
the counterpart members cooperate with each other to define the
position of the work piece carrier member in a coordinate plane
which is set by the two 6ther coordinate axes (X and Y).

The two opposite end portions of the basé member and of the
work piece carrier membef each are provided with one of the second
aligning-element paifs which together define the position of the
work piece carrier member in a coordinate axis (Y) running perpen-
dicular to the connection line between the two second aligning
element pairs as well its angular orientation. A central portion ’
of the base member and of the work piece carrier member between
the two second aligning element pairs is provided with a further
one of the aforementioned second aligning element pairs to define
the position of the work piece carrier member in the third coordi-

"nate axis (X). ' '

This Sheet Has Been Replaced
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above aFl, ﬁBT“VTTh“fhe—+eqqued accuracy. Particularly criti- cal are
t or ques exerq-ﬁghe morkplece carrier nenber wth _rasheet—tog=
efiyis ISHEIRT HAS BEEN

th
the Z axis by cg¢dor ces whi ch may .produce excess
pressure forc ng flanks of the pairs of aligni{ig el erepitACED
whi ch are res flhing the X aRis and Y axis.

pressure forces can only be kept .

. The clamping means comprises two synchronously operated
clamping members, each one thereof being located between the cen-
trally located second aligning element pair and one of the later-
ally located second aligning element pairs.

This clamping apparatus comprises just three aligning element
pairs for the definition of the X- and Y-axes which'are,_together
with the two clamping members, arranged essentially along a o
straight central connection line. Thereby, the two lateral aliqn—_
ing element pairs absorb the load caused by torque forces around
the Z-axis. Consequently, the mutual distance between these two
lateral aligning element pairs should be as long as possible.
Thus, the clamping apparatus can be designed, with a certain
length taken along the aforementioned connection line, compara-
tively narrow whereby its load handling capacity is determined es-
sentially only by its length. In view of that, the overall size of
the clamping apparatus may be adjusted to a size family of work
pieces to be machlned with much less expenditure. .

According to a preferred embodiment of the clamplng apparatus
of the invention, the base member comprises a housing block, the
upper side of which being provided with the first stop surfaces of
the first aligning element pairs and with the one aligning ele-
ments of the second aligning element pairs and in which the clamp-
ing members are located. Thereby, the work piece carrier member
comprises a work piece carrier plate membe;, the plane bottom side
of which being provided with the other aligning elements of the
second aligning element pairs. Preferably, the conically cross
sectioned aligning ruler members are-arranged on the work piece
carrier member and the counterpart members having a matching cen-
tering slot are arranged on the base member. In this way, the work
piece carrier plate member'is free of any elements except the cen-
tering ruler members. All moving and active parts and elements ofi
the clamping apparatus are 1ocated at and in the base member.
Thus, the work piece carrier member constitutes a simple and rela-
tively inexpensive component with low weight which facilitates its
handling. -

' Preferably, in contrary to the known designs of clamping ap-
paratuses with a common centering plate member having therein a
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wi t hi nzadni ssi bl e bounds. by providing |arger clanping devices for

processi ng | arger” workpi eces, wherein the above nenti oned i T EEN
al i gning el enents are Thissh Edﬂu& lade@' ' €S- pondi ngly stro d%ﬂséﬁggﬁgggxé

rerm—————

suff|CientIy | ar ge rad| onlthe Z axi s. Howevir
VICE described is not Surtable for

its structure, the kno
bei.ng adapted to the size of pleces to be processed sinply by a

| i near enlargenent of its dlnen5|ons -is, in particular, the
central arrangenent of the clanping dEVICE that proves to be unsuitable, .
since a pludaA itdvargf ngeieyr Deg Vapbdthves anll i keew of an increased load

handling capacity, each of the countérpart members_having a match-
ing centering slot comprises two separate centering tongue members
individually connected to the housing block of the base member and
equipped withnoperating edges located opposite to each other and
delimiting the centering slot. Similar as the centering plate mem-
ber of the.known clamping apparatus, the centering tongue members
can be_eiastically flexible and can comprise a bending portion
constituted by a region with reduced cross sectional area. In or-
der to relieve the centering tongue members at least partially
from the load exerted thereon and to ensure the motion back to
their initial position, each associated pair of centering tongue
members can be supported by a separate common sprlng bank member.'

- As far as the design of the clamping means is concerned, a
solution is preferred in which each of the two clamping members
compfises a swivelable pull léever member which engages the work
piece carrier plate member when it is in its operating position.
For this purpose, the work piece carrier plate member of the work
piece carrier member can be provided with two apertures in each of-
which is provided a projection, whereby each of the pull lever
members, upon putting the work piece carrier member onto the base
member, penetrates the corresponding aperture in the plate member
and engages the projection if the puli lever member is in its op-
erating position.

It has proven very practical if there is assigned to each
pull lever member a driving means for swiveling the pull lever
member from its rest position into its operating position and for
generating the clamping force. Thereby, the driving means can com-
prise two WOrking cylinders locéted in the housing block and hav-
ing two pistons moving in opposite directions. The pistons are
adapted to be pressurized on both sides by means of a pressure me-
dium and are difectly operatively connected to one of the two pull
lever  members. The direct operative connection can be realized
e.g. by means of a wedge gear assembly. '

In practice, it can happen that the pressure medium supply to
the clamping-apparatus is interrupted or must be stopped during a
machining opefation, e.g; when the clamping apparatus has to be



correspondkﬁgtyttaTgé“BEEaﬁse of the higher clanping force. The cl anpi ng

devi ce woul d the ﬁ&ge rather ungainly and heavy and

unsui tabl'%ns nmani pul ati on. Moreover, the co 5“(‘)3 SE’EELTA HAS BEEN
clranpisng d arged format woul d becone excessi

According 03 428, another $olution for the cranp I ng of

Ia[ger-morkpleces Iles I n maki ng provision for four clanping devices of the:
ki nd descri bed, which are arranged indi- vidually at the four corners of a
rectangular pallet. . At all four corners of the clanping devices, pairs
of ahgymemaeednEGta degree which exceeds the length of the pressure me-

dium supply pipes. Thus, advantageously, means are provided for
maintaining the clamping force of the pull lever member during an
interruption of the pressure medium supply to the piston. These
. means e.g. can consist in the fact that the wedge angle of the

wedge gear assembly is. chosen such that the wedge gear assembly is
self locking under the influence of the clamping force effective
at the pull lever'member. Moreover, a pressure sprlng can be pro-
vided which acts on the piston and supports the frictional forces
of the self locking wedge gear assembly. '

' An essential requirement for a reliable operation -of the
clamping apparatus is that the contact surfaces of the aligning
elements which are decisive for an exact positioning are abso-
lutely free of dust and dirt prior to'putting the work piece car-
rier member onto the base member, and that these contact surfaces
.are kept free of dust and dirt also during a machining operation.
For this purpose, on the one hand, méans can be provided for gen-
erating an air curtain between the housing block and the work
piece carrier plate member in order to prevent dirt and dust from
penetrating the space there between prior to clamping the work .
piece carrier member to the base member. On the other hand, means
can be provided for blowing a jet of pressurized air against the

' aforementioned contact surfaces to clean them from dust and dirt.
Finally, it can be advantageous if the space between the housing
block and the work piece carrier plate member, in which the align-
ing elememts are located, is air tightly sealed as soon as the
work piece carrier member is clamped onto the base member.

In the following, an embodiment of the clamping apparatﬁs ac~
cording to the invention will be further described, with reference

i to the accompanying drawings, in which:

Fig. 1 shows a side view of the base member of the clamping

- apparatus; .

' Fig. 2 shows a top view of the base member,
" Fig. 3 shows a top view of the work piece carrier member of
the clamping apparatus;
Fig. 4 shows a view of the bottom of the work piece carrier
" member;



for defining the position in‘the Z axis are provided. o only

t he

first of the four cl anpi ng devices has both two pairs of |in
el enents for defini ngpidhecHadBeen Rplacedel | as two such pairs

ThS LS IRs seen

defining-the Y axis. deV|ce ‘each on the t d|oﬁﬁfﬁ%CED
corners of the pallet i irs—of Tinear al i gning erenents for

spectively, while the fourth clanmping

defining the X axis an
devi ce di agonally op- posed to the first does not have any pairs of

aligning elenents deternining the course of the X axis and of the Y axis.
I n view of theFient ralstowsargegartial idmgitadphal devtienkd view of the

base member, taken along the line V-V in Fig. 2, and in an en-
larged scale; - '

_ Fig. 6 shows a cross sectional view of the clamping appara-
tus, taken along the lines VI-VI in Flgs. 2 and 4, and in an en-
larged scale; .

Fig. 7 shows a cross sectional view of the base member, taken
along the line VII-VII in Fig. 2, and in an enlarged scale:;

Fig. 8 shows a partial longitudinal sectional view of a hous-
ing block of the base member, taken along the line VIII-VIII in
Fig. 2, an in an enlarged scale; and

Figs. 9-11 show partial %ongltudinal sectional views of the
base member according to Fig. 5 and. of the work piece carrier mem-
ber, taken élong the line V-V in Fig. 4, in three different con-
secutive phases of the coupling operation between the base member
and the work piece carrier member. '

The clamping apparatus shown in the drawings comprises a base
member to be fixed at the working location of a machining appera—
tus and a work piece carrier member 2 to be put onto the base mem-
ber 1 and to be fixed thereto in an'exactly predetermined and well
defined position. _ |

According to Flgs. 1 and 2, the base member 1 comprises an
elongate, rectangular parallelepiped shaped housing 3, including a
housing block 4. Both front faces thereof are'provided each with a
cover member 5, and the longitudinal edges of its top surface are
provided each with a peripheral strip member 6 fixed thereto, e.qg.
by means of not shown screws. According to Figs. 3 and 4, the work
piece carrier member 2 comprises a rectangular plate member 7 hav-
ing two flat surfaces 8 and 9 runnlng parallel to each other on
opposite sides of the plate member 7. The top surface 8 of the
plate member 7 is provided with a plurality, for instance with 48
threaded bores 10 which are arranged in a grid-like manner; these
threaded bores 10 serve for fixing a work piece (not shown) to the
work piece carrier member 2. It is understood that other or addi-
tional fixing means can be provided.

The top surface-11l of the housing block 4 and the bottom sur-
face 9 of the work piece carrier plate member 7 each are provided
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each cas ormloading of the latter wi thout tilting noment st

pai rs of I|ne I| i&denments for defining the X axis AS BEEN
are provid ﬁm ‘ﬂ“ ' on each of the three clanping de |g@§’r§-’€éﬁx

oBgRERAd,
and this in di anetral arrangenent, so that

of these ax hus used four pat®s~of linear aligning el enents
in all although for reasons of stability, two of themwould be sufficient.
The mutual aligning of the four pairs of linear aligning elenents
requires an excessively high nmeasure in fitt- ing accuracy to ensure that
the reprodith kalidying ébempntst cobperating in pairs which align the work

piece carrier member 2 with reference to the base member 1 in
three coordinate axes X, Y and Z, each runniné perpendicular to
the two other ones, and with'regard to its angular position.

_ To these aligning elements belong six projections 12 which
are provided on the top surface 11 of the hbusiﬁg block 4 in regu-
lar distribution. The end surfaces thereof form the stop surfaces
13 for defining the position of the work piece carrier member 2
along the Z-axis. In the clamped condition of the work piece car-
rier member 2, the plate member 7 with its plané bottom surface 9
rests on the stop'surfaces 13 of the housing block 4. The corre-
sponding surface portions 14 of the plate member 7 which form the
opposite stop surfaces are emphasized in Fig. 4 by hatching.

For defining the position of the work plece carrier member 2
in a X-Y coordinate plane set by the two coordinate axes X and Y,

there are provided three linear aligning element pairs 15, 16; 17,
18; 19, 20. Each aligning element pair comprises first aligning
elements and second aligning elements. The first aligning elements
are located at and fixed to the work piece carrier member 2; they
have the form of aligning ruler members 15, 17 and 19, respec-
tively, having a conical cross section. The second aligning ele-
ments 16, 18 and 20, respectlvely, serve as counterparts of the
flrst aligning elements, are located at and fixed to the base mem-
ber 1 and are prov;ded with a centering slot matching the shape of
the conical aligning ruler members. As can be seen in Figs. 2 and
4, first and second aligning element pairs 15, 16 and 19, 20, re-
spectively, are located at opposite end regions of the base member
1 and the work plece carrier member 2, respectlvely These flrst
and second aligning element pairs together define the position of

" the work piece carrier member 2, -(a) along the Y-axis which runs
perpendicular to the connecting line betwéen the first and the
second aligning element pairs, and -(b) with regard to the angular
orientation of the work piece carrier member 2. In the center be-
tween the first and second aligning element pairs, the third
aligning element pair 17, 18 'is located for defining the position -
of the work piece carrier member along the X-axis which coincides
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I ng i s-not inpairéd,-in_spite of the statically overdefined ar- rangenent.
Moreover, the expenditure for four clanping appara- tuses.=wth—ore—
cl anpi ng device each ifyifspbetibsMRiVRPlGR foOr the clanping fTraS\MJFa-FGbN“@@eB%:'N

a Uefined position. The herefore based on tle pr obERACHE
creating an inproved cl kulmﬁnwgul E of thelkfnd nentioneFat—the outset
whi.ch, while avoidingt escri bed, renders possible a conpact

deS'Q“ of the clanping device with a higher |oading capacity and gets by
with the mninumrequired pairs of |inear - S - :

with the aforementioned connecting line between the first and sec-
ond aligning element pairs 15, 16 and 19, 20, respectively. )

The aligning ruler members 15, 17 and 19 belonging to the
work piece carrler plate member 7 are received in grooves 25 pro-
vided in the surface of the plate member 7 and fixed therein by
means. of screws 26. On the other 51de,_each of the aligning ele-
ments 16, 18 and 20 constituting the aforementioned centering
slots comprise two separate centering tongue members 28 and 29
fixed to the housing block 4 of the base member 1 by means of
screws 27. Two adjacent centering tongue members 28 and 29 each
have an operating edge 30 and 31, respectively, directed towards
each other and thereby delimiting the aforementioned centering
slot. As can be clearly seen in Fig. 5, these centering tongue
members 28 and 29 are received in each case in a recess 24 pro-
vided in the top surface 11 of the housing block 4. Moreover, the
centering tongue members 28, 29 can be elastically bent; for this
purpose, they are provided with a bending zone 32 and 33, resﬁec—
tively, which is constituted by a portion with reduced cross sec-
tional area. Under‘ldad, the two centering tongue members 28 and
29 rest on a separate spring bank in order to relieve the strain
on the centering tongue members 28, 29 and to ensure their return
to thé rest position shown in Fig. 5. The spring bank consists of
two Belleville spring members 34 which rest on the flange 35 of a
sleeve member 36. The spring members 34 are fixed in their operat-
ing position by the cooperation of the aforementioned flange 35
and an annular washer 37 which latter one is kept in position by
the head of a screw 38 inserted into the sleeve 36.

The clamping means which serve for keeping the work piece
carrier member 2 in a position on the base member 1 defined by the
aligning elements 12,14; 15,16; 17,18 and-19,20 comprises two syn-
chronously operated clamping members 40 and 41 which are each lo-
cated between an end-sided (15,16 and 17,18, respectively) and the
central (19,20) linear aligning element pairs. The clamping forces
exerted by the clamping means run parallel to the Z-axis.

Referring now to Figs. 1 and 2 again, it can be seen that
each of the two clamping members 40 and 41 comprises a swiveling
pull hook member 42 which engages, when it is in its operating po-
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devi ce of th ey at the outset, this problem can LV dr N
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pair -of ali each is arranged at two end zones of the deV|ce
Iy[ng opp05|te each other which two pairs of aligning elenments to-

sition, the plate member 7 of the work piéce carrier member 2. For
this purpose, the plate member 7 is provided with two apertures 43
in each of which is provided a projection 44, such that each pull
lever member 42 engages the corresponding aperture 43 of the plate
member 7 upon putting the work plece carrier member 2 onto the
base member 1. As soon as the pull lever members 42 are swiveled
into their operating position, the progectlons 44 each are engaged
by the associated pull lever member 42.

Further details of the clamping members 40, 41 are evident
from Fig. 5 drawn in a greater scale, and from the associated sec-
tional views accdording to Figs. 6-8. It must be noted that Fig. 5
shows only one half of the base member 1, but this is sufficient
in view of the fact that both clamping members 40 and 41 are of
identical design and the layout'is symmetrical with reference to
the cénter line 45. Figs. 7 and 8 show but the empty housing 3 of
the base member 1 in order to more clearly show some further de-
tails. _ _

To each pull lever member 42 is allocated a drive means which
serves to swivel the pull lever member 42 from the rest position
shown in Figs. 5 and 6 firstly into an initial position and, after
the work piece carrier member 2 having been put onto the base mém—
ber 1, into the operating position in which a clamping force.is
generated. The drive means comprises two hydraulically or pneu-
matically operated Workiﬁg cylinders 46 and 47 with operating pisf_
tons 48 and 49 moving in opposite directions; the working cylin-
ders 46 and 47_afe located in the housing block 4. The pistons 48
and 49 are received in two coaxial cylinder bores 50 and 51 '

- whereby the centrally loéated operating chambers 52 of the two
working cylinders 46 and 47 are interconnected by means of an ap-
erture 53 and whereby the outer'operating chambers 54 are sealed
by means of the cover member 5. The pistons 48 and 49 each are di-
rectly.conneéted to one of the pull lever members 42 and can be
pressﬁrized on both sides by means of a pressure medium which is
alternately fed into the operating chambers 52 and 54.

The housing block 4 is provided, in a portion which is lo-
cated centrally bétwéen the two operating chambers 52, 54 of each
working cylinder 46, 47, with a central recess 56 running cross-
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get her -defi ne_t he position-in-ene coordinate axis (Y), extending

transversely to the line connectlng them and its angular P ESt=——t=0F"

arfanged a thlr ng el ements for defining thej p05|t$¥ﬁL4QrQhe

et
at the centre h&tsmﬁast mg two pairs of aligning el emenf]STHIS IBEET{HAS BEEN
i

ot her coordi nat that the Tllhpt ng devi ce has“Fwo

synchr onously o a |ng clanp ing el enents which are arranged between one -
pair of aligning elenents at the end and the central pair of the said three’
pairs of linear aligning elenents respectively. For defining the X and Y
axes, thwisd anpithe doongethdsnabl gxis of the cylinder bore 50 and 51, re-

spectively, and which-is open at the top side 11 of the housing
block 4. The associated piston 48 and 49, respectivély, is pro-
vided with a correspondingly located, continuous recess 57. The
pull lever member 42 is provided with an elongate shaft portion 58
which penetrates the recess 56 in the housing block 4 leading to
the cylinder bore 50 and 51, respectively, and the recess 57 in
the piston 48 and 49, respectively. During the operation of the
clamping members, a lateral -surface portion 59 of the recess 56 in
the housing block 4 serves for longitudinally guiding - the shaft
portion 58. Moreover, the shaft portion 58 of the pull lever mem-
ber 42 is provided with lateral shoulders 60, and the recess 57 in
the piston 48 and 49, respectively,. is provided with lateral steps
61, whereby the shoulders 60 and the steps 61 are 1ncllned by a
certain wedge angle with reference to the motion axis of the pis-
tons 48 and 49, fespectively, and together constitute a wedge gear
assembly. Preferably, the aforementioned wedge angle is chosen
such that the wedge gear assembly 60, 61 is self-locking under the
influence of the clamping force effective at the pull lever member
. 42. Bach of the pistons 48 and 49 is under the influence of a
pressure spring 62 and 63, respectively, which supports the -fric-
tional forces of the self-locking wedge gear assembly 60, 61.
The pull hook member 42 is under the influence of the force
of a pressure spring 66 which is effective along the longitudinal
_axis of the shaft portion 58 of the pull lever member 42. The
pressure spring 66 is located in an eccentrically_arranged bore 67
of the shaft portion'58 and rests on -a bottom plate 68 which in
turn is fixed to the housing block 4 and whlch covers the recess
56 provided therein towards the bottom. Moreover, the bottom plate
68 is provided with a threshold member 69 formlng a stop for the
lower end of the shaft portion 58.
The pull lever member 42 with its shaft portion 58 is kept in
a vertical rest position under the influence of the pressure
"springs 63 and 65 as well as of the wedge gear assembly 60, 61
whereby the shaft poftion_58 rests with its shoulders 60 on the
steps 61 of the piston recess S7 and laterally on the lateral sur-.
face 59 of the housing recess 56. The terminal edges of the shoul-
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three pairs of | near aligning el enents which, together with the two
clanping elenents, ~are arranged substantlally along____

connecting |ine. I K t, the two pairs |GapET HAS BEEN
el enents at. the end tg%mkﬂ&§ Be gggdue to the torqueloﬁggéagpmmmEE
axi s. Accordingly, lﬂ ' |rnrﬁl spaci ng shoukg=be—a5aryge
as _possi bl e. ng device can be relatively narrow
with a given |l ength neasured in the direction of the connecting line, in
which arrangenment it is in essence only the length of the clanping device :

that det @lersrié®esand sof odte bstéepsg6tafacihy thehlatezad smrtfaee s dieriEby
rest on each other and together form a knife edge bearing 70 which

serves as a swiveling bearing for the pull lever member 42 during
the initial phase of the piston stroke. '

For the supply of pressnre medium to the operating chambers
52 and 54 of the working cylinders 46 and 47, the longitudinal
side of the housing block 4 is provided with two thréaded_inlet
bores 75, 76 (Figs. 1, 7 and 8) to which pressure pipes can be
connected and which each are connected to one of the operating
chambers 52 and 54, respectively. As can be seen in Figs. 7 and 8,
the inlet bore 75 directly leads into the central operating cham-
bers 52 which are interconnected by the dperture 53, while the in-
let bore 76 is connected to the outer operating chambers 54 of the
two working cylinders 46 and 47, respectlvely. The last named con-
nection leads at both sides from the inlet bore 76 via a longitu-
dinal channel 77 and a recess 78 provided at the inner side of the"
cover member 5 to the outer operating chamber 54. The aforemen- '
tioned supply channels for the pressure medium are not shown in
Figs. 5 and 9-11 for clarity's sake.

Due to the symmetrical des1gn of the clamping apparatus, the
work piece carrier member 2 could be positioned on and clamped to
the base member 1 in two different positions rotated by 180° with
regard to each other, if no special measures are taken. In order

~to avoid this alternative and to ensure an unambiguous positioning
of the work piece carrier member 2 on thé'base member 1, the top
surface 11 of the base member 1 is provided with a plurality of
protruding pin members 79 which are asymmetrically arranged
thereon, and the bottom surface 9 of the work piece carrier member
plate 7 is provided with corresponding bores 80 in order to re-
ceive the aforementioned pins 79 (Figs. 1-4 and 6). Under these
c1rcumstances, the work piece carrier -member 2 can be correctly
put onto the base member 1 only if the work piece carrier member 2
takes a posifion during the start of the clamping operation in
which the pins 79 and the bores 80 coincide. |

The clamping apparatus shown in the drawings comprises means
for cleaning the aligning elements at the beginning of the clamp-
ing operation and for keeping them clean during a machining opera-
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sign size. In view of this, the design size of the clanping devi‘ce
can be adapted to a given order of size of the workpieces to be processed

h o di f d nmod
with a C(}gsbﬁle R0 BYenREBUckEr expenditure. A preferred nmo @_uﬂﬂﬁﬁgéﬁ

t he cl-anpli ccord- ance with the invention | gt
base nmenb mﬂmng bl ock, at the tldp whereof, thefre i R Lﬁgw i
set of ali of the pairs of aligning elenents or defining the

posi tion of the morkplece carrier in all three coordinate axes and wherein
the two clanping el enents are acconmodat ed, and that the workpiece carrier

has a pl dlien atinheSees | Wr8s) tPflor to finally clamping the work piece
carrier member 2 on the base member 1, the aforementioned cleaning

means are operated. _

_ The cleaning of the aligning elements is effected by blowing
pressurized air against them. For this purpose, the housing 3 of
the base member 1 is provided with a piping to lead pressurized '
air to all contagt'surfaces of the aligning elements, as will be
further explained hereinafter with reference to Figs. 1, 2 and 5-
7. The upper edge portion of the housing 3 is provided with an an-
nular channel 85 which is formed by corresponding recesses in the
.cover members 5 and in the peripheral strip members 6. Accofding
to Figs. 2 and 6, the pressurized air is led from an opening 86
via a vertical channel 87 and a horizontal channel 88 to the annu-
lar channel 85. In the interior of the housing block 4, on the one
hand, horizontal conduits 89 lead from the annular channel 85 to
vertically atranged jet nozzles 90 which open up in the center of
the stop surfaces 13 (Fig. 7). On the other hand, horizontally ar-
ranged jet nozzles 91 are directly connected to the annular chan-
nel 85, the longitudinal axeé of the jet nozzles 91 being tangen-
tially directed to the operating edges of the linear alignipg ele-
ments 16, 18 and 20 (Fig. 2, 5 and 6). '

" Moreover, the housing 3 is provided with an endless row of
vertical slots 92 along the entire periphery of its top surface
11, said slots starting at the annular channel 85 and open up into
the top surface 11. According to Figs. 5 and 7, the slots 92 are
formed, on the one hand, between the housing block 4 and, on the
other hand, between the cover members S'and peripheral strip ele-
ments 6 and separated from each other only by means of short sup-
port lands (not shown). By means of the pressurized air escaping
from the slots 92, an air curtain can be realized between the
housing block 4 and the work piece carrier platé member 7 prior to
finally putting together and clamping the work piece carrier mem-
ber 2 to the base member 1. Thereby, the inner region containing
the aligning elements is protected against dirt and dust.

" Finally, the peripheral edge portion of the top surface 11 of
the housing block 4 is provided with a sealing strip member 93
made of elastieally resilient material which, upon clamping the



there are secured, assigned to the réspective'aligning el enents of the base
menber, the aligning erements for—def+ni ng the posi- tion.of the—weekp

carrier in the two cogrdinate ﬁéﬁ X Y) forming the saijfhis gﬂ@EﬂHAﬁtﬁEN

plane { X-Y). In thi %he allgnlng el emght's f WERLAGEDNE
centring slot each arﬁju Hﬂi
aligning-elenments for g rul er each, are arranged on the

rrand€d on the bas
wor kpi ece carrier. In thls way, no additional elenents are provided on
‘the plate form ng the workpiece carrier, apart fromthe centring rulers.
Q her wi seprkalpiddeesamnnvab| gl aparhemoért fetdetheebageemember 1, rests on

the work piece carrier plate member 7 and air tightly seals the
interior of the chamber between the work piece carrier member 2

and the base member 1. The sealing strip member 93 comprises an
obliquely upwardly projecting sealing lip 94 such that, if neces-
sary, air can flow from the interior outwards, but not from the
outside to the interior. '
Besides the opening 86 for the supply of pressurized air, a
~ further opening 95 is provided (Fig. 1), which is connected to the .
annular channel 85 in the same way as the opening 86 and which can
be used for connecting a suction pipe for an operation under vac-
uum or under pressure, as one chooses, or for connecting a gauge
for monitoring ﬁhe pressure. If not connected in a way as ex-
plained herein above, this opéning 95 is to be sealed or omitted.
The operation of the clamping apparatus described herein be-
fore is as follows: a |
Prior to putting the work piece carrier member 2 onto the
base member 1, the outer operating chambers 54 of the working cyl-
inders 46 and 47 are pressurized by means of a pressure medium-
which is fed via the inlet bore 76 (Fig. 8). Under the influence
of the pressure medium, the pistons 48, 49 move towards each other
in the direction of the arrow 100 and contrary to the force of the
pressure springs 62, 63. Thereby, the pistons 48, 49 engage the
associated pull lever member 42 ét its shaft portion 58 at the
level of the knife edge bearing 70, while the lower end of the
shaft portion 58 is held back by the threshold member 69. Thus,
the pull lever members 42 are swiveled from their rest pbsitioﬁ
(Fig. 5) around the swiveling axis constituted by the knife edge
bearing 70 into the initial position according to Fig. 9.
) During a first phase of approach of the carrier member 2
against the base member 1, the pull lever members 42 of the clamp-
ing members 40, 41, being in their initial pbsitions, penetrate
the cdrrespohding apertures 43 of the work piece carrier plate
member 7, and the pins 79 penetrate the bdres 80 if the work piece
- carrier member 2 takes the correct orientation. In this first
| phase of approach, the aligning elements-coopérating in pairs do
not yet engage each other, but can have a mutual distance of sev-
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relatively sinple conponent with as | ow a weight as pos- sil AT G
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| ocated on the base nember. By this neahs, t he wor kpi ece carrier forms a

nged in a common .centring plate, eagh_of PEE-

with céntr
aligning e ormng a centring 1% ot expedi ently TOnsrsts. wth
aviewto oading capacity of two centring tabs individually e

eral mm. In this moment at the lafest, the pressurized air is fed
to the contact areas of the aligning elements for the purpose of

-.cleaning them. Upon further approaching the work piece carrier

nember 2 towards the base plate member 1, the engagement of the
pins 79 with the bores 80 cause a coarse positioning of the work -
piece carrier member 2 such that the liﬁeat aligning element pairs
take a mutual position which is suitable for the cooperation |

‘thereafter.

In Fig. 9, there is shown the'first phase of the joining to-
gether of the work piece carrier member 2 and the base member 1.

" In this first phase, for the time being, only the linear aligning

elements 15,16; 17,18; 19,20 (Figs. 2 and 4) meet each other in
pairs, whereby the conical aligning ruler members 15, 17, 19 pene-
trate the centering slots between the corresponding centering
tongue members 28, 29 and come into contact with their operating
edges 30, 31. Thus, the position and the angular orientation of
the work piece carrier member 2 in the X-Y-plane is provisionally
fixed. In this phase, the work piece carrier plate member 7
reac@gs an interim position closest to the base member 1 which
renders possible a sWiveling movement of the pull lever members 42
into their operating positions in which the projections 44 in the
associated apertures 43 of the work piece carrier plate member 7
can be engaged. The work piece carrier plate member 7 has not yet
reached the stop surfaces 13 at the base member 1 in this phase of

~operation, and the gap between the plate member 7 and the sealing

lip 94 is still open, whereby the air curtain which is effective

until this gap is closed prevents any dirt and dust to gntef the

space between the plate member 7 and the base member 1.

In'Fig. 10, the next phase of the joining together of the.
work piece carrier member 2'and,the_base member 1 is shown. In
this phase, the work piece carrier member 2 continues to rest on
the aligning members 16, 18, 20 of the base member 1 only with its
aligning ruler members 15, 17, 19. If the supply of p:eésure me~-
dium to the outer operating chambers 54 of the working cylinders

46, 47_is interrupted and diverted to the inner operating'chambers

52, the pistons 48, 49 move toward the outer side in the direction
of arrow 101. Thereby, an operating stroke of the pistons 48, 49



flxed on the ca5|ng sl.ot with morklng bl anks that are Opposed to each other

and delimt the centring slot. SSimlarly, |I|ike the sal d=ecertFrti
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t he i ndi vi dual centrlmgsg@ashyg&nhgmﬂaslgned to be resilie

hate & bendi ng- poi nt f q¥ a reduction inlthei ®
cross-section. In cert nces t”“my be expedi the two
centring tabs are JOInt n the centring zone on a separate

spring as- senbly so as to release the centring tabs fromthe bendi ng
forces, at least partly and to ensure their restoration. As regards the
desi gn ofig hinitbapédg Tevaneinatiaeluphase ofprohis operating stroke, a

swiveling of the pull lever members 42 from their oblique rest po-
.sition into the operating position in which their shaft portions
58 take a position perpendicular to the piston axis is rendered
possible. The two pull iever,members 42 are swivelgd in clockwise
direction around the knife edge bearihg 70 under the influence of
the pressure spring 66 acting on a lower portion of the shaft por-
tion 58 until the shaft portion 58 abuts against the lateral sur-
_face 59 of the recess 56 in the héusing block 4,'whereby the pull
lever member 42 simultaneously engages the projection 44 in the
aperture 43 of the work plece carrier plate member 7.

Upon the continuation of the operating stroke of the plstons
48, 49 up to the final phase of the joining together of the work _
piece cérrier member 2 and the base member 1, as shown in Fig. 11,
the wedge gear assembly 60, 61 comes into operatidén. Under the in-
flﬁence thereof, the driving force of the pistons 48, 49 is ‘trans-
formed into a clamping force exerted by the pull lever members 42.
Thereby, the oblique steps 61 provided at each of the pistons 48
and 49 glide along the correspondingly oblique shoulders 60 pro-
vided at the shaft member 58 of the associated pull lever member
42. Thereby, the shaft member 58 held back at the lateral surface
59 of the recess 56 is pulled downwards along the lateral surface
59 which serves as a guiding surface. Simultaneously, the knife
edge bearing 70 at the pistons 48 and 49, respectively, which is
no longer needed in this phase, moves away from the associated
shaft portion 58. '

Under the influence of the clamping force generated in the
way as described'above and exerted by the two pull lever members
42 in the direction of the Z-axis, the work piece carrier member 2.
is displaced towards the base member 1 to such a degree that the
work piece carrier plate mémber.7 abuts against the stop surfaces
13 of the projections 12 provided on the base member 1. Thereby,
the exactly defined position of the Qork piece carrier member 2 in
the direction of the Z-axis is set. Simultaneously, the conical
‘aligning ruler members 15, 17, 19 further penetrate the centering
slot of the aligning elements 16, 18 and 20 whereby the centering
tongue members 27, 28 of the aligning elements 16, 18 and 20 are



ferred wherein each of the two cl anpi ng el enments has a pivotable draw hook
which acts in its active position on the plate of the workpiece carrler

For this Tmyﬂﬁ&$ﬁs3&mn @t e of the work- piece carrier m S

openi rigs provi ded one projection each, in whiTeHs SHEET HAS BEEN
arrangerrewjm k engages in tfre % espective opening| of trFe'EP;SJAﬂE@
and engage | e position behind the projection wherthe WOrkprece
carrier is fltted on the base nenber. It has proved expedient to

assign to each draw hook a drive nmeans for pivoting the drawhook and for
gener ati bgnt! kv ItPiBglléwiTle spring méhbérsusnppertingethem are pressed

- together. In this way, the contact between the linear aligning
.élements-cooperating in pairs is intensified and the work piece

carrier member 2 is aligned w1th regard to the base member in a
well defined position as far as the three coordinate axes X, Y and
Z and the angular orientation is concerned. This well defined po-
sition can repeatedly be taken with a high degree of accuracy.
Thus, the work piece mounted on the work piece carrier member 2 is
clamped always in exactly the same position e.g. at the machining
area of a machining apparatus, even if it is repeatedly removed

. therefrom and clamped again. _

In the final phase shown in Fig. 11, the seallng strip member
93 with its sealing lip 94 pressed onto the lower surface 9 of the
plate member 7 seals the aligning elements from the étmosphere and
thereby protects them from environmental influenceé. The supply of
pressurized air into the annular channel 85 for generating a
stream of air directed against the aligning -elements and for main-
taining the aforementioned air curtain can be interrupted in this
phase. Where appropriate, the pressurized air supply pipe can be
removed from the base member 1.

The wedge gear assembly 60, 61 located between the pistons 48
and 49, respectively, and the pull lever members 42 advantageously
is designed such that it is self locking once the clamping opera-
tion is terminated, i.e. the driving force of the pistons has
ceased. The clamping condition is maintained in this case by the .
clamping force exérted on the pull lever members 42 and supported
by the force of the pressure springs 62 and 63, respectively,
which acts on the pistbns 48 and 49, respectively. In this way, it
is rendered possible to remove also the supply pipes for feeding
pressure medium to the working cylinders 46, 47 from the base mem-
ber 1. Consequently, the clamping apparatus, free from any connec-
tions and pipes, can be freely manipulated and moved in the work-
ing area of a maéhining apparatus.



preferably serve two power cylinders as the drlve means provided in_the

casing block, _with pistons operating in opposite direc- tlons mhlch can be
acted on on both sides by a pressure nedium and are di sposes

may be embodie . in a wedg@0drive. In working pracBEREACER

e—aranw— |
hook each in aTmstwEﬂ en Benlared connect i on. This operat vﬁ-llscﬁ‘kﬁté'dl"‘?\%ﬁEEN

may happen that akdomn in the feed of the pressure mediumto
t he cl anpi ng deV|ce rlng a machi ni ng process, or that it nust be

interrupted for opera- tional reasons, for.exanple, when t[ul n
is rotated : _ PATENT CLAIMS ' mf , '"'" lm

1. An apparatus for clamping a work biece in a well defined
p051t10n in the working area of a machining apparatus, comprising:
a base member adapted to be fixed in the worklng area of the
machining apparatus; . _
'a work piece carrier member adapted to be put onto said base
member and to be clampingly fixed to said base member, said work
piece carrier member being adapted to receive a work piece to be
machined; , _
 first aligning means provided on said base member and second
aligning means provided on said work piece carrier member, said
- first and second aligning means cooperating in pairs with each
other upon'putting said work piece carrier member onto said base
member to align the position of said work piece carrier member in
three coordinate axes running perpendicularly. to each other and
with regard to its angular orientation;
cla@ping means generating a .clamping force which keeps said
work piece carrier member in a position defined by said first and
second aligning means on said base member;
said first and second aligning means comprising first align-
ing element pairs including first and second stop surfaces cooper-
ating with each other to define the position of said work piece
carrier member in a coordinate axis (Z) running parallel to the
direction of said clamping force generated by said clamping means;
characterized in that :
said first and second aligning means comprise second aligning
element pairs including each a conically cross sectioned aligning
ruler member as well as a counterpart member having a matching
centering slot, said aligning ruler members and said counterpart
.members cooperating with each other to define the position of said
work piece carrier member in a coordinate plané which is set by -
the two other coordinate axes. (X and Y),
whereby two opposite end portions of said base member and
said work piece carrier member each are provided with one of said
second aligning element pairs which together define the position
of said work pieée carrier member, -(a) in a coordinate axis (Y)
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to an extent for which the length of the feeding |ines does not suffice.
Provision is therefore advantageously nade for main- taining_the clanping——:7
force of the'rﬁiéﬁ\%thﬁekeedae lwgﬂ an inter- ruption of the pressgng actiOALA9BEEN
thé pi ston. y, for exanple, be based on tHhe fachcpnAchhe
wedge angl e of “ﬁm ve i s chosen i4lsTlch a- ‘way th Fre-

ecl i nes aft.er the clanping process has been effected

pi ston drive f
the wedge drive is acting with 'a self-locking effect under the ef- fect of
the clanping force acting on the draw hook. In addi- tion, provision
may be nmadmiiing spevppndisiudarspoi theaconmgairion line between said two sec-

ond aligning element pairs, and -(b) with regard to its angular
orientation,

whereby a central portion of said base member and said work
piece carrier member between said two second aligning element
pairs is provided with a further one of said second aligning ele-
ment pairs to define the position of said work piece carrier .mem-
ber in the third coordinate axis (X),

and whereby said clamping means comprises two synchronously
operated clamping members, each one thereof being located between
said centrally located second aligning element pair and one of
-said laterally located second aligning eiement pairs.

2. An apparatus according to claim 1, characterized in that
said base member comprises a housing block;,; the upper side of
which being provided with said first stop surfaces of said first
aligning element pairs and with the one aligning elements of said
second aligning element pairs, and in which said clamping members
are located.

3. An apparatus accordlng to claims 1 and 2, characterized in
that said work piece carrler member comprises a work piece carrier
plate member, the plane bottom side of which being provided with
. the other aligning elements of said second aligning element pairs.

‘4. An apperatus according to claims 1-3, characterized in
that said conically cross sectioned aligning ruler members are ar-
ranged on said work piece carrier member and said counterpart mem-
‘bers having a matching centerlng slot are arranged on said base
member.

_ 5. An apparatus according to claim 4, characterized in that
each of said counterpart members having a matching centering slot
comprises.two separate centering tongue members individually con-
nected to said housing block of said base member and equipped with
operating edges located opposite to each other and delimiting said

centering slot.
URR O R




the piston which supports the friction force of the self-Iocking wedge

drive. An essenti-al—precondition for the proper operation of the clanp I ng

device lies-in the fact t hat the contact surfaces on the § ﬂ%nlr _ql EEEN

which*are critical TH sitioning are conplete T ?cé%ﬁi&ﬁ@%

when t he morkplece u - tioned2om the base ne ' hat A
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they are al so kept ing dirt as far as possible during a
machi ni ng process on the workpi ece. For this purpose, provision my, on
the one hand, be nmade for nmeans which generate an air curtain between
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6. An apparatus according'to claim 5, characterized in that
said centering tongue members are elastically flexible.

7. An apparatus according to claim 6, characterized in that
said centering tongue members comprise a bending portion consti-
tuted by a region with reduced cross sectional area.

‘8. An apparatus according to claim 7, characterized in that
each associated pair of centering tongue members are supported by
a separate common spring bank nmember.

9. An apparatus according to claims 1-3, characterized in
that each of said two clamping members comprises a swivelable pull
lever member which engages said work piece carrier plate member
when it is in its operating positicn.

10. An apparatuslaccording'to claim 9, characterized in that
said work piece carrier plate member of said work piece carrier
member is provided with two apertures in each of which being pro-
vided a projection, whereby each of said-pull lever members, upoﬁ
putting said work piece carrier member onto said base member,
penetrates the corresponding aperture in said plaﬁe member and en-
gages said projection if said pull lever member is in its operat-

" ing position.

" 11. An apparatus according to one of the claims 9 or 10,
characterized in that there is assigned to each pull lever member
‘a driving means for swiveling said pull lever member from its rest
position into its operating position and for génerating said

clamping force. '

12. An apparatus according to claim 11, characterized in that
said driving means comprises two working cylinders located in said
housing block and having two pistons moving in opposite direc—
tions, said pistons being adapted to be pressurized on both sides

) O
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by means of a pressure medium and being directly operatively con-

nected to one of said two pull lever members.

'13. An apparatus according té claim 12, characterized in that
said housing block .comprises, in a portion which is located cen-
trally between said two operating chambers of each working cylin?
der, a central recess running crosswise to’ the longitudinal axis
of the cylipder bore which is open at the top side of the housing
block, whereby the associated piston is provided with a corre-~
spondingly located continuous recess.

" 14. An apparatus according to claim 12 and 13, characterized .
in that said pull lever member is provided with an elongate shaft
portion which penetrates said recess in said housing block and
said recess in said piston and which is connected to said piston
by means of a wedge gear assembly transforming the driving force
of said piston to a clamping force of said pull lever member.

15. An apparatus according to claims 13 and 14, characterized
in that said shaft portion of said pull lever member is proVided
with lateral shoulders and said recess in said piston is provided
with lateral steps, whereby said shoulders and said steps are in-
clined by'a certain wedge angle with reference to the motion axis
of said pistons and together constitute said wedge gear assembly.

16. An apparatus according to claims 13-15, characterized in
that said shaft portion of said pull lever member is longitudi-
nally guided along a lateral guiding surface in said recess of.
said housing block and rests with its shoulders on said steps of

"said recess in said piston under the influence of a longitudihally
effective spring member.

17. An apparatus'acéording to claims 13-16, characterized in
that the operating stroke of said piston serves in an initial
phase fér swiveling said pull lever member from an oblique rest
position into an operating position in which said shaft portion
runs perpendicularly to the central axis of said piston..
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the aligning element is hernetically sealed in thée cl anped state'of_the
plate or that it does in any case only allow air to pass frgmthe inside
t owar ds the outside. An exanple of the enbodi ment of the injs L QR T T g ;”*

expl ained in great ©hitl Sfeftitas B&h R¥plactd TN reference to-the atfac eq,‘dxg %g@

I'n the draw ngs ther F|g <~ a side view o
mepber of the cl anpi mmm almlﬂul a top view of the base nenber;
Fig. 3 a top view ce carrier; Fig. 4 a view of the

bottom of the workpiece carrier;

18. An apparatus aecording to claims 13-17, characterized in
that the end edges of said shoulders and said steps which are fac-
ing said guiding surface of,eaid shaft portion together form a
knife edge bearing which is effective as a swiveling bearing for
said pull lever member during an 1n1t1al phase of the operating
stroke of said piston.

19. Ah apparatus according to cleims 13—18,'characterized in
that a threshold member is provided at the lower end of said re-
cess in said housing block against which the lower end of said

- shaft portion of said pull lever member abuts during the beginning
of the backward stroke of said piston, such that said pull lever
member. is swiveled from said operating position into said rest po-
sition during the further backward stroke of said piston.

20. An apparatus according to ene of the claims 13-19, char-
acterized in that means are provided for maintaining the clamping
force of said pull lever member during an interruption of the sup-
ply of pressure medium to said piston.

21. An apparatus according to claim 20, characterized in that
‘the wedge angle of said wedge gear assembly is chosen such that '
said wedge gear assembly is self locking under the influence of
the clamping force when the driving force of said piston has
.ceased after termination of the clamping operation. .

22. An apparatus according to claim 21, characterized in that
there is provided a pressure spring member being effective on said
piston and supporting the friction force of said self locking
wedge gear assembly. |

23 An apparatus accordlng to clalms 1-8, characterized in
that the space between said housing block and said work piece car-
rier plate member containing said first and second aligning means
is air tightly sealed if said work piece carrier member is clamp-

N O AR PR

ingly fixed to said base member.



-

Fig. 5- a partial longitudinal section through the base nenber al ong

line V-V in Figure 2 on an enlarged scale; Fig. 6 a cross-section
through the clanping device along lines VI-VI in Figu Z—and_ 4 grr_dtl
enl arged scale; Fig. 7 a cross-section_through the [had¥S SiERhLA %1 B
line VII-VIl on an enlarged scale; Fig. =823 —a parti al ngi t JERLHCE
section of a casing block of the base nenber al ong I|ne VITT-VITT 1In

Figure 3 on an enlarged scale, and; Figs.9-11 a partial |ongitudinal
secti-ons of the base nenber

24, An apparatus according to claim 23, characterized in that
said housing block comprises a sealing strip mémber made of elas-
ticélly resilient material and located along a peripheral portion
of its upper side, said séaling strib member resting on said work
piece carrier plate member when it is clamped to s;id base member.

25. An apparatus according to claims 1-8, characterized in
that means are provided for cleaning said first and second align-
ing means by blowing pressurized air against said first and second
aligning means. |

26. An apparatus according to claims 1-8, characterized in -
that means are provided for'generating an air curtain between said
housing block and said work piece carrier plate member in order to
prevent dirt and dust from penetrating the space there between
prior to clamping said work piece carrier member to said base mem-
‘ber.

27. An apparatus according to claims. 25 and 26, characterized
in that said housing block comprises an endless pressurized air
channel to which are connected jet nozzle means directed against
the contact areas of said first and second aligning means and
slots for the'generation of said air curtain. '
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according to Figure 5 and of the morkpiece carrier along line V-V in ngure
4 in three successive stages of the fitting together. The cl anpi ng device
shown consists of a base nenber 1 to be secured at the wor f

processi ng machine, and a work- piece carrier 2 that can He ngggﬁfgkjaséﬁENi
t he base nmenber 1 and be cl anped thereon in a fixed positijon ABEELAG

Figures 1 and 2, the base nenber 1 has an_ €l ongate parall el epi ped casing 3,

with a casing bl ock 4 at whose end sides there are secured one cover plate
5 and at its upper -26-

ABSTRACT OF THE DISCLOSURE

AN APPARATUS FOR CLAMPING A WORK PIECE I_N A WELL DEFI&ED' ‘POSITION

The clamping apparatus comprises a base member adapted to be
fixed in the working area of the'machining apparatus and a work
piece carrier member adapted to be put onto the base member and to
be clampingly fixed to the base member, the work piece carrier
‘member being adapted to receive a work piece to be machined.
Aligning elements fixed to the work piece carrier member and to
the base member and cooperating in pairs define the position of
the work piece carrier member in X-, Y- and Z-direction as well as
with- regard to its angular orientation. For the definition of the
X—Y—p051tion, three aligning element pairs are provided. Two of
them are located opposite to each other at the two lateral end re-
gions of the clamping apparatus and define the position along the
Y~axis which runs perpendicular to a connection line between the
two aligning element pairs. The third aligning element pair is lo-
cated in the center between the two other ones and defines the po-
sition in the X-axis. For clamping the work piece carrier member
to the base member, the base member is provided with two clamping
members which are located each between the central and one of the
lateral aligning element pairs. -
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rectangul ar plate 7 with plane paral 1 el
wor kpi eces on the workpiece carrier 21/ plurality of t pped BEPEACED (for
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6 On,the top 11 of. the casi ng bl ock 4 and on the bottom of the workpiece
carrier plate 7, there are situated the aligning ele-

Bt S COTERE
pairs, which align the workpiece carrier 2.in three cod dﬁ*ﬁﬁéﬁgﬁéé\s
< hat- are perpendicul ar to one another ;i?i'n t he corredt angfEitARK

on the base menber 1. To these aligning %l ements there BEFORG o X

projecti@dqs 12 whiclBarel@ ranged on the top 11 of the casing block 4 in a.
" tegul ar \ ' .
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di sttibution, and whose end sides formthe stop faces 13 for de- fining the
position of the workpiece carrier 2 in the Z axis. |In the [frai
the workpi ece carrier 2, the plate 7 bears with its flat
stop- surfaces_ 13 of the casing block 4. The.respective aré
the plate 7 which formthe stop surfaces/8n the near side,
hachures in Figure 4. For defini nj
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_zoiRELADR
are nmarked Wi th
the posdtion in & coordi nate plane X-Y
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arrangenment the first aligning el'ements of each pair of aligning elenents
arranged on the workpiece carrier 2 are each fornmed by one medge shaped '
centring ruler 15, 17, or 19 respectively, while the alig
48 or- 20 arranged on- the base nenber 1 as bearing conpone
centring slot-matched thereto. As may be seen in Figures #.and ;
these three pairs-of aligning elenents, 4¢@e pair of aligning elenents 15,
6 or 19, 20 is arranged at two end zones of the base nenber 1 or of the

wor kpi ece carrier 2 lying opposite each other, which two pairs of aligning
el enents together defi the position of the '
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wor kpi ece carrier 2 in the Y axis extending transversely to the line
connecting said elenents, and its angul ar position. The third pair of

aligning elenents 17, 18 is arranged in the mddl e betwe

pairs of -aligning el enents for defining the position in {jhEH8-SHEET. HADBEEN
centring rulers 15, 17 and 19 -di sposed on the workpiece ¢garri eREPLACED7 ar

let into grooves 25 and are secured therein by neans of STrews 26:
ot her hand, each of the aligning elenents 16, 18 and 20 form.ng a centring
sl ot consists of two centring tabs 28,5/% individually.fixed on the casing

‘block 4 by
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means of screws 27, with working flanks 30 or 31 that are op- posed to each
othet and delimt the centring slot. As may be seen nore clearly in Figure
5, these centring tabs are respec- tively arranged sunk in recess 24 on

dhe top 11 of the casing block 4. Mreover, the centring talysy2g, L-ar
designed to be resilient in flexure &P have for this purpoge a SﬁgaﬂgéfgsEEN
point 32 or .33 formed by a reduction in their cross-sectiont ba—the —

spring.assenbly so as to nelievé the cqgtringggabs 28, 29 and to ensure
their restoration. This sp}ing ssenbly|con- \\ . '

~centring zone, the two céntrindEtabs'28, 29 are supported on a separate
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sists of two Belleville springs 34 which are arranged on. a sl eeve 36
provided with a flange 35 and whi ch are hel d together by

t he : :
an annul ar di sk Th,SheehHagtB edngement the latter is su p%wm iAS BEEN
head of a screw. 3 t he sl eeve 36. 7 The dl anpi pgPdaGERe
whi ch serves to h ce carfi/er 2 -
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in the position on the base nmenber 1 defined by the-aligning
14; 15, 16; 17, 18; 19, 20 has two synchronously operating|
~elenents 40 and 41 which are each arranged between one paiﬂ
i he central pair of the three pairs gfyglinear aligning el enests=¥57—716;
18; 19, 20 and whose clanping forces Aave lines of action parallel to the
Z- axis. According ¢o Figures 1 and 2, each of the two clanping e
and 41 has a~pivota2£e draw hook 42 which acts in its active posi
the plate 7 kq the workpiece carrier 2. Forl this
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purppse, the plate 7 has two openings 43 wherein there is pro- vided one
projection 44 each, and this in such a way that when th ' i :
2 issfitted on the base nember 1, each draw hook 42 engagemsis SHERE HAS BEEN
Tespective opening 43 of the plate 7 and engages in its jcti veRERIAGTDN
behind the projection 44. Details of t#&gocl anpi ng el enentS=&6, &1 €mnmerge
fromFigure 5 drawn on an enl arged scal e and the associ ated secti onal

drawi ngs in Fi gyres 6 t@ 8, the representation in Figure 5 being substan-
tially limted t({(one hal f of the Rase menber 1 becauspyof the idergcal

- structure of the Xwo cl&nping ele ts and:t Hgi r=symr —
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metrical arrangenent with respect to the nedian |ine 45. Flgures 7 and 8
onIy show t he enpty casing 3 of the base nenb
represented therein nore clearly.

. | BEBLAGEMENY GHEET |
means whi ch serves to pi- vot thefdﬁﬁw
in Figures 5 and 6, at first intoja st

po WN
asned 1olihIEE" |
pi ece carrier 2 has been positioned, Into its active posi

subsequently to generate the cIanping'TdrEé. As the drive neans, two

hydraulically or pneunatically operating power cylin- ders 46 and 47 with
pi stons 48 and 49 respectively, operating in

AN APPARATUS FOR CLAMPING A WORK PIECE IN A WELL DEFINED POSITION

The present invention refers to an apparatus for clamping a
work piece in a well defined position in the working area of a ma-
chining apparatus, comprising a base member adapted to be fixed in
the working area of the machining apparatus, a work piece carrier
member adapted to be put onto the base member and to be clampingly
fixed to the base mewber, the work piece carrier member being
adapted to receive a work piece to be machined.

The apparatus comprises first-aligning means prbvided on the
base member and second aligning means provided on the work piece
carrier member. The first and second aligning means cooperate in
bairs with each other upon'putting the work piece carrier member
onto the base member to align the position of the work piece car-
rier member in three coordinate axes running perpendicularly to
each other and with regard to its angular orientation.

.Clamping means generate a clamping force which keeps the work
piece carrier member on the base member in a position defined by
the first and second aligriing means.

The first and second aligning means comprise first aligning
element pairs including first and second stop surfaces cooperating
with each other to define the ﬁosition of the work piece carrier
member in a coordinate axis (Z) running parallel to the direction
of ‘the clamping force generated by the clamping means, and second
aligning element pairs including each a conically cross sectioned
aligning ruler member as well as a counterpart member having a
matching centering slot. The aligning ruler members and the coun-
terpart members cooperate with each other to define the position
of the work piece carrier membeéer in a coordinate plane which is
set by the two other coordinate axes (X and Y).

In a clamping apparatus of this kind and known in the art,
two pairs of linear aligning element péirs for setting the posi-
tion of the work piéce carrier member within the plane defined by
the two coordinate axes X and Y are arranged along the periphery
of a circle around a centrally located clamping means. Thereby,
the line of action of the clamping means runs in the direction of
the third coordinate axis %Z. The operating flanges of the wedge

Sheet Has Been Replaced

R




opposite directions, are provided in the casing block 4. The pistons 48, 49
nove in two coaxial cylinder bores

'__, - C r v anoe
central ly | ocated worKking chanbers!SE"” ﬁ B oi\L/'ve cylﬁgpdacsM«Eﬂ,TSHEﬂr
connected to each other by an Openl ng 53“ [

hor Ki rﬁcg 5
are closed by the cover plate 5. The pi stons 48, 49 can atCt 3 o..00..bot
sides by a pressure nediumthat can be alternately fed tio=td

wor ki ng chanbers 52 and 54, and they ar® %Ii’sposed in a di- rect operative
connection with one draw hook 42 each. In a zone |lying between the two
wor ki ng chanbers 52, 54 of each '

shaped centering ruler members as well as the operating edges of
the associated centering slots extend radially to the Z-axis. The
centering slots are constituted by apertures in a common horizon-
tal plate member which is elastically resilient in the direction
of the Z-~axis. This plate member is fixed to the work piece car- .
rier member, while the centering ruler members are provided on the
base member. The clamping means comprises a clamping chuck member
with a ball locking mechanism located in the base member and a
clamping pin member projecting from the work piece carrier member.
The clamping pin member can be inserted into the clamping chuck
member to clampingly fix the work piece carrier member to the base
member.

01amping apparatuses of this kind have proven to be very re-
liable and are characterized by an extremely high positional accu-
racy, even when the work piece carrier member is repeatedly
clamped to and removed from the base member. They are most suit-
able for relatively small work pieces and in cases in which the
forces exerted to the work piece during a machining operation are
relatively small, e.g. in the case of an electroerosive machining
of a work piece.

In the case of machining or metal cutting of a work piece,
the limited load handling capacity of such clamp;ng apparatuses
restricts the field 'of application essentially to work pieces with
a size not greater than the size of the clamping apparatus itself.
During .the machining of bigger work pieces, loads can turn up at
the clamping apparatus which, under certain circumstances, can be-
come so high that the linear aligning elements and the clamping
means are excessively strained.and cannot fulfill any longer their
function in the desired manner and, first and forewost, with the
required accuracy. Particularly critical are torque forces around
the Z-axis caused by machining forces ‘and transmitted to the work
piece carrier member. Such torque forces can generate excessively
high pressures at the working edges of aligning elements which are
responsible for the centering of the work piece in X-Y¥-direction
with the result that the positional accuracy is impaired. These
pressure can be kept within reasonable limits if bigger clamping
apparatuses are used for the machining of bigger work pieces; in
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power cylinder 46, 47, the casing block 4 has.at its

56 extending in a central positiof iS¢y skentihe | ongi i . '
the cylinder bore 50 or 51, and t fﬁ%§n§ye d é&?tﬁ§EMéw¥§HéﬁT
respectively has a correspondi ngl

_ S Toate - ATE JMBIBIT
hook 42 is provided with an el ongate shaft 58 that passes e

cutout 56 in the casing block 4 leading to the cylinder bore 50 and 51
respec- tively and through the cutout 573im the piston 48 and 49 respec-

tively. During operation of the clanping elenents, a side face 59 of the
cutout 56 in the casing block 4 serves for the |ongi-

top 11 _an _open cutouf . _

these big clamping apparatuses, the aligning element pairs are
correspondingly stronger and have a greater radial distance from
the Z-axis. The clamping apparatus herein before described and
known in the art, however, is not suited due to its general design
to be simply linearly enlarged in order to render it more suitable
for the machining of big work pieces. Particularly, the central
location of the clamping means is ‘inappropriate since a single
clamping means which is in the position to build up the required
“high clamping force would be too large. Thus, the clamping appara-
tus would be quite bulky and heavy and thereby unsuitable for
practical handling. Moreover, the costs for such a clamping appa-
ratus in an enlarged size would be too high.

A solution for clamping relatively large work pieces is dis-
closed in European Patent Nr. 0,403,428. Thereby, four clamping
assemblies of a kind as herein before described are fixed to the
four corners of a rectangular work piece carrier plate member. All
four clamping assemblies are provided with aligning element pairs
for setting the position along the Z-axis. Only a first one of the
four clamping assemblies comprises not only two aligning element
pairs for the definition of the position in the X-axis, but also
two further aligning element pairs for the definition of the posi-
tion in the Y-axis. Second and a third clamping assemblies located
in the adjacent corners of the work piece carrier plate member
each comprise only two aligning element pairs, in the case of the
second clamping assembly for the definition of the position in the
X~-axis, in the case of .the thind'clamping ésseﬁbly for the defini-~
tion of the position in the Yraxis. The fourth clamping assembly
located in the corner which is diagonally opposite to the first
clamping assembly is not provided with aligning element pairs for
the definition of the position in the X-axis or in the Y-axis at
all.

In view of the central arrangement of the clamping means in
each of these clamping assemblies and to ensure an even tilt mo-
ment free loading of the clamping means, the linear aligning ele-
ment pairs for the definition of the position in the X- and Y-axis
are provided in duplicate in each of the first, second and third
clamping assemblies. Since each two aligning element pairs of a
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t udi nal

has. noreover, |.ateral shoulders 60
49 respectively has | ateral steps 6

. rent|, d
60 :and steps 61 together forma wedge _driVe and > Frel i edatbezjclébt .....
wedge angle relative to the axis of 2

This wedge angle is

dr a ke =eBd2
I n it REPPAGEMENT 8HEET

di spl acerrent of t he pit

clamping assembly is arranged diametrically opposite each other
with regard to the central clamping means, totally four aligning
element pairs are used to define the position in the X-axis and Y-
axis, respectively, even if two of them would be sufficient for
geometric reasons. The mutual alignment of the four aligning ele-
ment pairs requires a particularly high degree of manufacturing
and mounting accuracy in order to ensure that the reproducibility
of the positioning is not impaired in spite of the geometrically
over defined design. Moreover, the expenditure of four clamping
assemblies each including separate clamping means is quite high
for the positionally defined clamping of a single work piece.

It is an object of the invention to provide an apparatus for
clamping a work piece in a well defined position in the working
area of a machining apparatus which has an improved design as com~
pared with the clamping apparatuses for the clamping of relatively
big work pieces known in the art.

It is a further object of the invention to provide an appara~
tus for clamping a work piece in a well defined position at the
work:l.ng area of a machining apparatus which avoids the d:l.sadvan-
tages of the known clamping apparatuses.

It is a still further object of the invention to provide an
apparatus for clamping a work piece in a well defined position at
the working area of a machining apparatus which has a more compact
design with simultaneously increased load handling capacity, as
compared with the known clamping apparatuses.

Finally, it is an object of the invention to provide an appa-~
ratus for clamping a work piece in a well defined ‘position at the

-worl;ing area of a machining apparatus which is provided but with’

the absolute minimum of aligning element pairs required for defin-
ing an unambiguous position of the work piece carrier member in -
the X~ and Y-direction a.s well as with regard to its angular or:l.-
entation.

In order to meet these and other objects, the invention pro-
vides an apparatus for clamping a work piece in a well defined po-
sition in the working area of a machining apparatus. The clamping
apparatus according to the invention comprises a base member
adapted to be fixed in the working area of the machining apparatus
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preferably chosen in such a way th _ Eﬁ& 0, 61 exerts a

sel f-1 ocki ng action .under the effegtTBESSMEEEHa&@ orcg NG e,

draw hook 42. Each of the pistoqt 48 &#®LAGEDPs, no eoveﬁﬁﬁgfﬁﬁgﬁgaigﬁ%FT
the action of a conpression spring 63 wWnT ch_supportg e. P97 CRANCY9G7

friction of the self-Ilocking wedge drive 60, 61. The dra fbdr?f?u"'ﬂgz‘r"t'w """"""
subj ected, on the other hand,

to the force of a conpression spring 66
acting in the longitudinal direction of 5 fs shaft 58 which is arranged in

an eccentric bore 67 of the shaft 58 and is supported on a base plate 68
which is, for . :
and a work piece ca;tier member adapted to be put onto the base
member and to be clampingly fixed to the base member, the work
piece carrier member being adapted to receive a work piece to be |
machined. :
First aligning means are provided on the base member and sec-
ond aligning means are provided on the work plece carrier member.
The first and second aligning means cooperate in pairs with each
other upon putting the work piece carrier member onto the base
member to align the position of the work piece carrier member in

three coordinate axes running perpendicularly to each other, and
with regard to its angular orientation. '

To keep the work piece carrier member in a position defined
by the first and second aligning means on the base membér, clamp-
ing means generating a clamping force afe provided.

The first and second aligning means comprise first aligning
element pairs including first and second stop surfaces cooperating
with each other to define the position of the work piece carrier
member in a coordinate axis (Z) running parallel to the direction
of the clamping force generated by the clamping means.

Additionally, the first and second aligning means comprise
second aligning element pairs including each a conically cross

~ sectioned aligning ruler member as well as a counterpart member
having a matching centering slot. The aligning ruler members and
the counterpart members cooperate with each other to define the
position of the work piece carrier member in a coordinate plane

which is set by the two other coordinate axes (X and Y).

' The two opposite end portions of the base member and of the -
work piece carrier member each are provided with one of the second
aligning element pairs which together define the position of the
‘work piece carrier member in a coordinate axis (Y) running perpen-
dicular to the connection line between the two second aligning
element pairs as well its angular orientation. A central portion °
of the base member and of the work piece carrier member between
the two second aligning element pairs is provided with a further
one of the aforementioned second aligning element pairs to define

the position of the work piece carrier member in the third coordi-
nate axis (X). :
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Its.part,

secured in the casing block 4 and whose cutout 56
towards the bottom A threshold 69 i}

68, which threshold forms a stop forj

PiT Hﬂgi_\eg lgg a%é eﬂ { O‘I’-%}gqnéé%i{)ﬁﬁﬁﬁ
t 7
the:effect of the conpression spri ngLL 63 5&5 g: \Aal_:]i s S&%h 27 e

drive 60, 61
position formng its rest position,

as

e wedge e

the draw hook 42 is disposed with its shaft 58 Tn a vertical

with its shoul ders 60 on the steps 62 of” $h& piston cutout 57, and
| aterally on the side face 59 of the casing cutout 58. The end edges of the

shoul ders

_ handling._

The clamping means comprises two synchronously operated
clamping menmbers, each one thereof being located between the cen-
trally located second aligning element pair and one of the ‘later-
ally located second aligning element pairs.

This clamping apparatus comprises just three aligning element
pairs for the definition of the X- and Y-axes which are, together
with the two clamping members,'érranged essentially along a
straight central connection line. Thereby,'the'two lateral align-
ing element pairs absorb the load caused by tordue forces around
the Z-axis. Consequently, the mutual distance between these two
lateral aligning element pairs should be as long as possible.

- Thus, the clamping apparatus can be designed, with a certain

length taken along the aforementioned connection line, compara-
tively narrow whereby its load handling capacity is determined es-
sentially only by its length. In view of that, the overall size of
the clamping apparatus may be adjusted to a size family of work
pieces to be machined with much less expenditure. _ :
According to a preferred embodiment of the clamping apparatus
of the invention, the base member comprises a housing block, the
upper side of which being provided with the first stop surfaces of

‘the first aligning element pairs and with the one aligning ele-

ments of the second aligning element pairs and in which the clamp-
ing members are located. Thereby, the work piece carrier member
comprises & work piéce carrier plate member, the plane bottom side
of which being provided with the other aligning elements of the
second aligning element pairs. Preferably, the conically cross
sectioned aligning ruler members are-arranged on the work piece

carrier member and the counterpart members having a matching.cen-

‘tering slot are arranged on the base member. In this way., the work

piece carrier plate member is free of any elements except the cen-
tering ruler members. All moving and active parts and elements of
the clamping apparatus are located at and in the base member.
Thus, the work piece carrier member constitutes a simple and rela-
tively inexpensive component with low weight which facilitates its
Preferably, in contrary to the known designs of clamping ap-
paratuses with a common centering plate member héving therein a
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60 and of the steps 61 facing the side face 59 _cone _ther
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initial stage of the working stroke} F t

gR as vel
t he draw hook 42. For the feeding 01’ RePLACED mwﬂ @atm?eioﬂﬁﬁngm
chanbers 52 and 54 of the power cylinders 46 and 47, two rfiret pores 75, 76
fitted wth a thread are provided on a |ongitudi nal side of the casing
block 4 (Figures 1, 7 and 8),

to which-<he-pressure |ines can be connected

and which are respectively connected to one of the two working chanbers 52
54. As may be seen in

plurality of centering apertures and in view of an increased load
handling capacity, each of the counterpart members having a matqh-
ing centering slot comprises two separate centering tongue members
'individually connected to the housing block of the base member and
equipped with operating edges located opposite to each other and
delimiting the centering slot. Similar as the centering plate mem-
ber of the known clamping apparatus, the centering tongue members
can be elastically flexible and can comprise a bending portion
constituted by a region with reduced cross sectional area. In or-
der to relieve the centering tongue members at least partially
from the load exerted thereon and to énsure the motion back to
their initial position, each associated pair of centering tongue
members can be supported by a separate common spring bank member.

As far as the design of the clamping means is concerned, a
solution is preferred in which each of the two clamping members
comprises a swivelable pull lever member which engages the work
piece carrier plate member when it is in its operating position.
For this pin:pose, the work piece carrier plate member of the work
piece carrier member can be provided with two apertures in each of
vwhich is provided a projection, whereby each of the pull lever
members, upon putting the work piece carrier mewber onto the base

" member, penetrates the corresponding aperture in the plate member
and engages the projection if the pull lever member is in its op-
erating position.

It has proven very practical if there is assiqned to each
pull lever member a driving means for swiveling the pull lever
member from its rest position into its operating position and for
generating the clamping force. Thereby, the driving means can com-
prise two working. cylinders located in the housing block and hav-
ing two pistons woving in opposite directions. The pistons are
adapted to be pressurized on both sides by means of a pressure me-
dium and are directly opetatively connected to one of the two pull
lever- members. The direct operative connection can be realized
e.g. by means of a wedge gear assembly.

In practice, it can happen that the pressure medium supply to
the clamping apparatus is interrupted or must be stopped during a
machining operation, e.g. when the clamping apparatus has to be
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Figures 7 and 8, the inlet bore 75 |eads directly into the-centra

chanbers 52 which are connected to .eacsh-fther—throughyt he
the inlet bores 76 are connected t¢ tHie SHIETHABBRENG! chanb
two power cylinders 46, 47. The [jatt er REPOAGEDI on ||gady
fromthe inlet bore 76 to the outerl

duct 77 and a cutout 78 on the inner side of the cover plate 5. For the
sake of greater clarity, the said feeder 8 i-nes for the pressure nmedi uns are

not drawn in the Figures 5 and 9 to 11. Because of the synmmetrical
structure of the clanping device, the

rotated to a degree which exceeds the length of the pressure me-
dium supply pipes. Thus, advantaqeously, means are provided for
waintaining the clamping force of the pull lever member during an
interruption of the pressure medium supply to the piston. These
means e.g. can consist in the fact that the wedge angle of the
wedge gear assembly is chosen such that the wedge gear assembly is
self locking under the influence of the clamping force effective
at the pull lever member. Moreover, a pressure spring can be pro-
vided which acts on the piston and eupports the frictional forces
of the self locking wedge gear assembly.

An essential requirement for a reliable operation of the
clamping apparatus is that the contact surfaces of the aligning
elements which are decisive for an exact positioning are abso-
lutely free of dust and dirt prior to putting the work piece car-
rier member onto the base member, and that these contact surfaces
are kept free of dust and dirt also during a machining operation.
For this purpose, on the one hand, means can be provided for gen-
erating an air curtain between the housing block and the work
piece carrier plate member in order to prevent dirt and dust from
penetrating the space there between prior to clamping the work
piece carrier member to the base member. On the other hand, means
can be provided for blowing a jet of pressurized air against the
aforementioned contact surfaces to clean them from dust and dirt.
Finally, it can be advantageous if the space between the housing
block and the work piece carrier plate member, in which the align~-
ing elements are located, is air tightly sealed as soon as the
work piece carrier member is clamped onto the. base nember.

In the following, an embodiment of the clamping apparatus ac-

) cording to the invention will be further described, with reference
to the accompanying drawings, in which:

Fig. 1 shows a side view of the base member of the clamping
apparatus; '

Fig. 2 shows a top view of the base member. :

Fig. 3 shows a top view of the work piece carrier member of -
the clamping apparatus;

Fig. 4 shows a view of the bottom of the work piece carrier
member;
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wor kpi ece carrier 2 could be seIectiver fitted on_ the base nenper 1. in .t

different positions, offset withire

Don of
rel ative to the base menber 1 in a constrai ned nanner

fler i d
speci al precautions, and could b Jﬁ%gt é‘né%ﬁi-N 'q'é?%’%l .irﬁhé@f)
alternative and to produce a cle 13 ML

............................

Lo

‘are assym netrlcally arranged on the top 11 of the base menber

1, and on
-9 -

Fig. 5 shows a partial lonéitudindl sectional view of the

base member, taken along the line V-V in Fig. 2, and in an en-
larged scale; -

Fig. 6 shows a cross sectional view of the clamping appara-

tus, taken along the lines VI-VI in Fiqs; 2 and 4, and in an en-
larged scale;'

Fig. 7 shows a cross sectional view of the base member, taken
along the line VII-VII in Fig. 2, and in an enlarged scale;

) Fig. 8 shows a partial longitudinal sectional view of a hous-
ing block of the base member, taken along the line VIII-VIII in
Fig. 2, an in an enlarged scale; and

Figs. 9-11 show partial longitudinal sectional views of the
base member according to Fig. 5 and of the work piece carrier mem-
ber, taken along the line V-V in Fig. 4, in three different con-
secutive phases of the coupling operation between the base member
and the work piece carrier member.

The clamping apparatus shown in the drawings comprises a base
member to be fixed at the working location of a machining appara-
tus and a work piece carrier member 2 to be put onto the base mem-
ber 1 and to be fixed thereto in an exactly predetermined and well
defined position. .

According to Figs. 1 and 2, the base member 1 comprises an
elongate, rectangular parallelepiped shaped housing 3, including a
housing block 4. Both front faces thereof are provided each with a
cover member 5, and the longitudinal edges of its top surface are
provided each with a peripheral strip member 6 fixed thereto, e.g.
by means of not shown screws. According to Figs. 3 and 4, the work
plece carrier nexber '2 comprises ‘a rectangular plate member 7 hav-
ing two flat surfaces 8 and 9 running parallel to each other on
opposite sides of the plate member 7. The top surface 8 of the
‘plate member 7 is provided with a plurality, for instance with 48
threaded bores 10 which are arranged in a grid-like manner; these
threaded bores-10 serve for fixing a work piece (not shown) to the
work piece carrier member 2. It is understood that other or addi-
tional fixing means can be provided.

The top surface-11 of the housing block 4 and the bottom sur-
face 9 of the work piece carrier plate wmember 7 each are provided
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9 the bottom 9 of the workpiece cacrier_plate./ there are provided

correspondi ng bores 80 for rece|V|‘gwg§gthﬁS#Q§tgjﬂ ur gs=t=t-o~d—are=6—hn
t hese conditions '

, the workpiece cafrier gemaeeply b GEPLACEREST SHER
on.the base nenmber 1 when the wor kips

upies in
a position wherein the pins 79 and the bores 80 COinCid.DMGttg- ‘{aanng
devi ce shown, provision is noreover nmade for neans whi cf e

al i gni ng el enents and to keep themcleamlt@m their operating service and
which are, in each

with aligning elements cooperating in pairs which align the work
piece carrier member 2 with reference to the base member 1 in
three coordinate axes X, Y and Z, each running perpendicular to
the two other ones, and with'regard to its angular position.

To these aligning elements belong six projections 12 which
are provided on the top surface 11 of the housing block 4 in regu-
lar distribution. The end surfaces thereof form the stop surfaces
13 for defining the position of the work piece carrier member 2
along the Z-axis. In the clamped condition of the work piece car-
rier member 2, the plate member 7 with its plane bottom surface 9
rests on the stop surfaces 13 of the housing block 4. The corre-
sponding surface portions 14 of the plate member 7 which form the
opposite stop surfaces are emphasized in Fig. 4 by hatching. _

For defining the position of the work piece carrier member 2
in a X-Y coordinate plane set by the two coordinate axes X and Y,
there are provided three -linear aligning element pairs 15, 16; 17,
18; 19, 20. Each aligning element pair comprisqs_first aligning
elements and second aligning elements. The first aligning elements
are located at and fixed to the work piece carrier member 2; they
have the form of aligning ruler members 15, 17 and 19, respec-
tively, having a conical cross section. The second aligning ele-
ments 16, 18 and 20, respectively, serve as counterparts of the
first'aligning elements, are located at and fixed to the base menm-
ber 1 and are provided with a centering slot matching the shape of
the conical aligning ruler members. As can be seen in Figs. 2 and
4, first and second aligning element pairs 15, 16 and 19, 20, re-

. spectively, are located at' opposite end regions of the base member
1 and the work piece carrier member 2, respectively. These first
and second aligning element pairs together define the position of
the work piece carrier member 2, ~(a) along the Y-axis which runs
perpendicular to the connecting line between the first and the
second aligning element pairs, and -(b) with regard to the angular
orientation of ‘the work piece carrier member 2. In the center be-
tween the first and second aligning element pairs, the third
‘aligning element pair 17, 18 is located for defining the position
of the work piece carrier member along the X-axis which coincides
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menber 1 are finally fitted toge

L6 Sed

case, brought into operation before the workpiece carrlﬁ é?
I

|gn|ng el enent
i s undertaken by blasting with c hi s s&,T JIAN 1897
systemis provided in the casing R R e T o T
conpressed air to all

contact points of the aligning el enents, as Wil be
descri bed below with reference to Figures 1, 2 and 5 to 7 An annul ar

duct 85 extends in the top edge portienibf-the casing 3 whi ch duct is

formed by appropriate cutouts in the cover plate 5 and in'the edge strips
6. According to Figures 2 and 6, the com

with the aforementioned connecting line between the first and sec-
ond aligning element pairs 15, 16 and 19, 20, respectively. )

The aligning ruler members 15, 17 and 19 belonging to the
work plece carrier plate member 7 are received in grooves 25 pro-
vided in the surface of the plate member 7 and fixed therein by
means of screws 26. On the other side, each of the aligning ele~
ments 16, 18 and 20 constituting the aforementioned centering
slots comprise two separate centering tongue members 28 and 29
fixed to the housing block 4 of the base member 1 by means of
screws 27. Two adjacent centering tongue members 28 and 29 each
have an operating edge 30 and 31, respectively, directed towards
each other and éhereby delimiting the aforementioned centering
slot. As can be clearly seen in Fig. 5, these centering tongue
members 28 and 29 are received in each case in a recess 24 pro-
vided in the top surface 11 of the housing block 4. Moreover, the
centering tongue members 28, 29 can be elastically bent; for this
purpose, they are provided with a bending zone 32 and 33, respec-
tively, which is constituted by a portion with reduced cross sec-
tional area. Under load, the two centeriné tongue members 28 and
29 rest on a separate spring bank in order to relieve the strain
on the centering tongue members 28, 29 and to ensure their return
to the rest position shown in Fig. S. The spring bank consists of
two Belleville spring members 34 which rest on the flange 35 of a
sleeve member 36. The spring members 34 are fixed in their operat-
ing position by the cooperation of the aforementioned flange 35
and an annular washer 37 which latter one is kept in position by
the head of a screw 38 inserted into the sleeve 36.

The clamping means which serve for keeping the work piece
carrier member 2 in a position on the base member 1 defined by the
aligning elements 12,14; 15,16; 17,18 and 19,20 comprises two syn-
chronously operated clamping members 40 and 41 which are each lo-
cated between an end-sided (15,16 and 17,18, respectively) and the
central (19,20) linear aligning element pairs. The clamping forces
exerted by the clamping means run parallel to the Z-axis.

Referring now to Figs. 1 and 2 again, it can be seen that .
each of the two clamping members 40 and 41 comprises a swiveling
pull hook member 42 which engages, when it is in its operating po-
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pressed air is carried froma connécting port 86 vi
a horizontal duct 88 to the annul \

hori zontal lines.89 |lead fromthe
vertical jet nozzles 90 which openiout
(Figure 7). On the Dther hand, hor
to the annu- | ar duct 85, the Iongltudlnal
tially directed towards the working flank& -of the |inear align-
el enents 16, 18 and 20 (Figures 2, 5 and 6).
provided at its whole periphery with a

a_a vert¢xz#~4#;———~m~*--

axi s of which nozzle is tangen-

In

Mor eaver, the casing g S
sition, the plate member 7 of the work piece carrier member 2. For
this purpose, the plate member 7 is provided with two apertures 43 )
in each of which is provided a projection 44, such that each pull
lever member 42 engages the corresponding aperture 43 of the plate
menmber 7 upon putting the work piece carrier member 2 onto the

base member 1. As soon as the pull lever members 42 are swiveled
into their operating position, the projections 44 each are engaged
by the associated pull lever member 42.

Further details of the clamping members 40, 41 are evident
from Fig. S drawn in a greater scale, and from the associated sec-
tional views accdording to Figs. 6-8. It must be noted that Fig. 5
shows only one half of the base member 1, but this is sufficient
in view of the fact that both clamping members 40 and 41 areé of
identical design and the layout is symmetrical with reference to
the center line 45. Figs. 7 and 8 show-but the empty housing 3 of
the base member 1 in order to more clearly show some further de-
tails. '

To each pull lever member 42 is allocated a drive means which
serves to swivel the pull lever member 42 from the rest position
shown in Figs. 5 and 6 firstly into an initial position and, after
the work piece carrier member 2 having been put onto the base mem-
ber 1, into the operating position in which a clamping force is
generated. The drive means comprises two hydraulically or pneu-
matically operated working cylinders 46 and 47 with operating pis-
tons 48 and 49 moving in opposite directions; the working cylin-
ders 46 and 47 are located in the housing block 4. The pistons 48
and 49 are received in two coaxial cylinder bores S0 and S1
uhereby the centrally located operating chambers 52 of the two -
working cylinders 46 and 47 are interconnected by means of an ap-

"erture 53 and whereby the outer operating chambers 54 are sealed
by means of the cover member 5. The pistons 48 and 49 each are di-
rectly connected to one of the pull lever members 42 and can be
pressurized on both sides by means of a pressure medium which is
alternately fed into the operating chambers 52 and 54.

The housingfblock'4_is provided, in a portion which is lo-
cated centrally between the two operating chambers 52, 54 of each
working cylinder 46, 47, with a central recess 56 running cross-
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top 11 with a continuous series of vertical slots 92 whij

e sTart

annul ar duct 85 and open out at the top 11. L di-ng t ?ﬁﬁ?ﬂﬁ&ﬁﬁﬁ?ﬁﬁﬁﬁ”
the slots 92 are fornmed in each cgse=t ng bIock E!ﬂb
hand, and the cover plates 5 and & d H%ﬁeh nd - 2f re
only separated fromone another b

........ e ross preces (not
By neans of the conpressed air f Iomﬁng out of the slots 92, it

Is pos- sible to generate an air curta+tmdbetween the casing block 4 and t he
wor kpi ece carrier plate 7 before they are finally fitted together so as to
protect the interior containing the aligning

shown) . -

wise to the longitudinal axis of the cylinder bore 50 and 51, re-
spectively, and which is open at the top side 11 of the housing
block 4. The associated piston 48 and 49, respectively, is pro-
vided with a correspondingly located, continuous recess 57. The
pull lever member 42 is provided with an elongate shaft portion 58
which penetrates the recess 56 in the housing block 4 leading to
the cylinder bore 50 and 51, respectively, and the recess 57 in
the piston 48 and 49, respectively. During the operation of the
clawping members, a lateral -surface portion 59 of the recess 56 in
the housing block 4 serves for longitudinally guiding the shaft
portion 58. Moreover, the shaft portion 58 of the pull lever mem-
ber 42 is provided with lateral shoulders 60, and the recess 57 in
the piston 48 and 49, respectively,. is provided with lateral steps
61, ﬁhereby the shoulders 60 and the steps 61 are inclined by a
certain wedge angle with reference to the motion axis of the pis-
tons 48 and 49, fespectively, and together constitute a wedge gear
assembly. Preferably, the aforementioned wedge angle is chosen
such that the wedge gear assembly 60, 61 is self~locking under the
influence of the clamping force effective at the pull lever member
42. Each of the pistons 48 and 49 is under the influence of a
pressure spring 62 and 63, respectively, which-supports the fric-
tional forces of the self-locking wedge gear assembly 60, 61.

The pull hook member 42 is under the influence of the force
of a pressure spring 66 which is effective along-the longitudinal
axis of the shaft portion 58 of the pull lever member 42. The
pressure spring 66 is located in an eccentrically arranged bore 67

. of the shaft portion 58 and rests on .a bottom plate 68 which in
turn is fixed to the housing block 4 and which covers the recess
56 provided.therein towards the bottom. Moreover, the bottom plate
68 is provided with a threshold member 69 forming a stop for the
lower end of the shaft portion 58.

The pull lever member 42 with its shaft portion 58 is kept in
a vertical rest position under the influence of the pressure
springs 63 and 65 as well as of the wedge gear assembly 60, 61
whereby the shaft portion 58 rests with its shoulders 60 on the
steps 61 of the piston recess 57 and laterally on the lateral sur-
face 59 of the housing recess 56. The terminal edges of the shoul-
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el enments against the penetration of dust. Finally the casjTg

t he peripheral end portion of it ar sealddrgy Jtri p [DEETRACEYENISHEET
elastic material which, as the m%t&%ﬁ%é%?%ﬁ?ﬁi&égﬁcte 7%?5 clazﬁpq””pixn
cones to bear on the latter and t =eaky seallp Deige.- i-nt-eF-Rak...
space. The sealing strip 93 has a sealing |ip 94 pointing obl TquUuery opwar
towards the outside, so that air can flow, if at all, fromthe inside
towards the outside, but not fromthe oul4ide towards the inside. Apart

fromthe connecting port 86 for the feeding of conpressed

-

ders 60 and of the steps 61 facing the lateral surface 59 thereby
rest on each other and together form a knife edge bearing 70 which
serves as a swiveling bearing for the pull lever member 42 during
the initial phase of the piston stroke.

For the supply of pressure medium to the operating chambers
52 and 54 of the working cylinders 46 and 47, the longitudinal
side of the housing block 4 is provided with two threaded inlet
bores 75, 76 (Figs. 1, 7 and 8) to which pressure pipes can be
connected and which each are connected to one of the operating
chambers 52 and. 54, respectively. As can be seen in Figs. 7 and 8,
the inlet bore 75 directly leads into the central operating chanm-
bers 52 which are interconnected by the dperture 53, while the in-
let bore 76 is connected to the outer operating chambers 5S4 of the
two working cylinders 46 and 47, respectively. The last named con-
nection leads at both sides from the inlet bore 76 via a longitu-
dinal channel 77 and a recess 78 provided at the inner side of the
cover member S to the outer operating chamber $4. The aforemen-
tioned supply channels for the pressure medium are not shown in
Figs. 5 and 9-11 for clarity‘'s sake. _ '

Due to the symmetrical design of the clamping apparatus, the
work piece carrier member 2 could be positioned on and clamped to
the base member 1 in two different positions rotated by 180° with
regard to each other, if no special measures are taken. In order
to avoid this alternative and to ensure an uhambiguous positioning
of the work piece carrier member 2 on the base member 1, the top
surface 11 of the base member 1 is provided with a plurality of
protruding pin members 79 which are asymmetrically arranged
thereon, and the bottom surface 9 of the work piece carrier member
plate 7 is provided with corresponding bores 80 in order to re-
ceive the aforementioned pins 79 (Figs. 1-4 and 6). Under these
circumstani:es, the work piece carrier -member 2 can be correctly
put onto the base member 1 only if the work piece carrier member 2
takes a position during the start of the clamping operation in
which the pins 79 and the bores 80 coincide. '

The clamping apparatus shown in the drawings comprises means
for cleaning the aligning elements at the beginning of the clamp-
ing operation and for keeping them clean during a machining opéra-
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air, a further connecting port 95 is_provi

connected In the sane way as th

T i3 ceAntl ar {Juch: ac
whi ch may be used, if necessary, ﬁr@%éiﬁg a uct i D?]li f"ﬁ”E g’“’?‘%ﬁ
sel ectabl e conpression or sucti on ot coniegid.n Jéé ..............
instrument for nonitoring the pressure. Clhermnse thi s jlurther conpeeting
port 95 is to be kept closed or to be : :
- 15 -

tion. In other words, prior to finally clamping the work piece
carrier member 2 on the base member 1, the aforementioned cleaning
means are operated. _

The cleaning of the aligning elements is effected by blowing
pressurized air against them. For this purpose, the housing 3 of
the base member 1 is provided with a piping to lead pressurized
air to all contact surfaces of the aligning elements, as will be
further .explained hereinafter with reference to Figs. 1, 2 and 5-
7. The upper edge portion of the housing 3 is provided with an an-
nular channel 85 which is formed by corresponding recesses in the
cover méembers 5 and in the peripheral strip members 6. According
to Figs. 2 and 6, the pressurized air is led from an opening 86
via a vertical channel 87 and a horizontal channel 88 to the annu-
lar channel 85. In the interior of the housing.block 4, on the one

. hand, horizontal conduits 89 lead from the annular channel 85 to
vertically arranged jet nozzles 90 which open up in the center of
the stop surfaces 13 (Fig. 7). On the other hand, horizontally ar-
ranged jet nozzles 91 are directly connected to the annular chan-
nel 85, the longitudinal axes of the jet nozzles 91 being tangen-
tially directed to the operating edges of the linear aligning ele-
ments 16, 18 and 20 (Fig. 2, S and 6).

Moreover, the housing 3 is provided with an endless row of
vertical slots 92 along the entire periphery of its top surface
11, said slots starting at the annular channel 85 and open up into
the top surface 11. According to Figs. 5 and 7, the slots 92 are
formed, on the one hand, between the housing block 4 and, on the
‘other hand, between the cover members 5 and peripheral strip ele-
ments 6 and separated from each other only by means of short sup-
port lands (not shown). By means of the pressurized air escaping
from the slots 92, an air curtain can be realized between the
housing block 4 and thé work piece carrier plate member 7 prior to
finally putting together and élamping the work piece carrier mem-
ber 2 to the base member 1. Thereby, the inner region containing
the aligning elements is protected against dirt and dust.

Finally, the peripheral edge portion of the top surface 11 of
the housing block 4 is provided with a sealing strip member 93
made of elastically resilient material which, upon clamping the
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di spensed with altogether. The npde of o

: perati on of the clanping device
described is as follows: Before ther3%;5

Qi ece carrr i 9 E d... :
base nenber 1, the outer working c ufﬁﬁg '6#“1%@3b3ﬁer VFF%%%?@E%%?£%§T
are acted on by the pressure nediu L cHEAEP via tihe | tte,berl JhN 1997
(Figure 8). Under the effect of the pressure nedium thelpistans A8 A9

nove agai nst the force of the conpression springs 62, 63 towards each ot her

(directional arrow 100). In this acti-erié t-he pistons 48, 49 grip the
respecti ve draw hooks 42 on

work piece carrier plate member 7 to-the base member 1, rests on
the work piece carrier plate member 7 and air tightly seals the
interior of the chamber between the work piece carrier member 2
and the base member 1. The sealing strip member 93 comprises an
obliquely upwardly projecting sealing lip 94 such that, if neces-
sary, air can flow from the interior outwards, but not from the
outside to the interior. |

Besides the opening 86 for the supply of pressurized air, a
further opening 95 is provided (Fig. 1), which is connected to the
annular channel 85 in the same way as the opening 86 and which can
be used for connecting a suction pipe for an operation under vac-
uum or under preséure, as one chooses, or for connecting a gauge
for monitoring the pressure. If not connected in a way as ex-
plained herein above, this opening 95 is to be sealed or omitted.

The operation of the clamping apparatus described herein be-
fore is as follows: . '

Prior to putting the work piece carrier memhgr 2 onto the

' base member 1, the qﬁter operating chambers 54 of the working cyl-

inders 46 and 47 are pressurized by means of a pressure medium
which is fed via the inlet bore 76 (Fig. 8). Under the influence
of the pressure medium, the pistons 48, 49 move towards each other
in the direction of the arrow 100 and contrary to the force of the
pressure springs 62, 63. Thereby, the pistons 48, 49 engage the
associated pull lever member 42 at its shaft portion 58 at the
" level of the knife edge bearing 70, while the lower end of the
shaft portion 58 is held back by the threshold member 69. Thus,
the pull lever members 42 are swiveled from their rest position
(Fig. 5) around the swiveling axis constituted by the knife edge
bearing 70 into the initial position according to Fig. 9.

puring a first phase of approach of the carrier member 2
against the base member 1, the pull lever members 42 of the clamp-
ing members 40, 41, being in their initial positions, penetrate
the correspdhding apertures 43 of the work piéce carrier plate’
member 7, and the pins 79 penetrate the bores 80 if the work piece
carrier member 2 takes the correct orientation. In this first
phase of approach, the aligning elements cooperating in pairs do
not yet engage each other, but can have a mutual distance of sev-

-

as Been Replaced

i



the shaft 58 at the |evel of the
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position according to Figure 9. In a first step, which may be seemr it

draw hooks 42 are pivoted fromthg

end of the shaft 58 is held back #t yisesHdrTaskobeeho
di 1 1 eREPRASEDI on (

Figure 6, of the approach of the morkplece carrier 2 fromthe top towards
the base nember 1, the draw hooks 42 of {hs cl anpi ng el enents 40, 41

s}tuated in their starting position, engage in the respective openings 43
0]
eral mm. In this moment at the latest, the pressurized air is fed
to the contact areas of the aligning elements for the purpose of
cleaning them. Upon further approaching the work piece carrier
nember 2 towards the base plate member 1, the engagement of the
pins 79 with the bores 80 cause a coarse positioning of the work
piece carrier member 2 such that the linear aligning element pairs
take a mutual position which is suitable for the cooperation
thereafter.

In Fig. 9, there is shown the first phase of the joining to-
gether of the work piece carrier member 2 and the base member 1.
In this first phase, for the time being, only the linear aligning
elements 15,16; 17,18; 19,20 (Figs. 2 and 4) meet each other in
pairs, whereby the conical aligning ruler members 15, 17, 19 pene-
trate the centering slots between the corresponding centering
tongue members 28, 29 and come into contact with their operatihg
edges 30, 31. Thus, the position and the angular orientation of
the work piece carrier member 2 in the X~-Y-plane is provisionally
fixed. In this phase, the work piece carrier plate member 7
reaches an interim position closest to the base member 1 which
renders possible a swiveling movement of the pull lever members 42
into their operatinq positions in which the projections 44 in the
associated apertures 43 of the work piece carrier plate member 7
can be engaged. The work piece carrier plate member 7 has not yet
reached the stop surfaces 13 at the base neﬁber 1 in this phase of
operation, and the gap between the plate member 7 and the sealing
1ip 94 1is still open, whereby the air curtain which is effective
until this gap is closed prevents any dirt and dust to enter the
space between the plate member 7 and the base member 1.

In Fig. 10, the next phase of the joining together of the
work piece carrier member 2 and the base member 1 is shown. In
this phase, the work piece carrier member 2 continues to rest on
the aligning members 16, 18, 20 of the base member 1 only with its
aligning ruler members 15, 17, 18. If the supply of pressure me-
dium to the outer operating chambers 54 of the working cylinders
46, 47 is interrupted and diverted to the inner operating chambers
52, the pistons 48, 49 move toward the outer side in the direction
of arrow 101. Thereby, an operating stroke of the pistons 48, 49
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the mbrkpiece carrier plate 7, and if the latter is in the eof=—reet———-—

lateral position, the pins 79 engagfTiL. LNE. DOT&5, it hie REPIRCEMENT SHHsY
approach position, the respective a f@ﬂ?ﬁgggl f%?%n S {coopl ratiaﬁ in pairs
da not yet have any mutual contact ut cattetidioh my @Q@;Lﬁﬂedﬁgéﬁﬂhg,
of several mm At the latest at this point in tinme, co ==

to the pairs of aligning elenents, which air serves to clean them Duri ng
the further approach of the workpi ece cadBier 2, the engagenent of the pins

79 in the bores 80 effects a rough positioning of the workpiece carrier 2,
so that the linear aligning elenents

is initiated. In an initial phase of this operating stroke, a
swiveling of the pull lever members 42 from their oblique rest po-
sition into the operating position in which their shaft portiohs
58 take a position perpendicular to the piston axis is rendered
possible. The two pull lever members 42 are swiveled in clockwise
direction around the knife edge bearing 70 under the influence of
the pressure spring 66 acting on a lower portion of the shaft por-
tion 58 until the shaft portion 58 abuts against the lateral sur-
face 59 of the recess 56 in the housing block 4, whereby the pull
lever member 42 simultaneously engages the projection 44 in the
aperture 43 of the work piece carrier plate member 7. :

" Upon the continuation of the operating stroke of the pisto
48, 49 up to the final phase of the joining together of the work
piece carrier member 2 and the base member 1, as shown in Fig. 11,
-the wedge gear assembly 60, 61 comes into operatién. Under the in-
fluence thereof, the driving force of the pistons 48, 49 is trans-
formed into a clamping force exerted by the pull lever members 42.
Thereby, the oblique steps 61 provided at each of the pistons 48
and 49 glide along the correspondingly oblique shoulders 60 pro-
vided at the shaft member 58 of the associated pull lever member
42. -Thereby, the shaft member 58 held back at the lateral surface
59 of the recess 56 is:pulléd downwards along the lateral surface
59 which serves as a guiding surface. Simultaneocusly, the knife
edge bearing 70 at the pistons 48 and 49, respectively, which is
no longer needed in this phase, moves away from the associated
shaft portion S8. '

Under the influence of the clamping force genérated in the
way as described above and exerted by the two pull lever members
42 in the direction of the Z-axis, the work piece carrier memwber 2
is displaced towards the base member 1 to such a degree that the
work piece carrier plate member 7 abuts against the stop surfaces
13 of . the projections 12 provided on the base member 1. Thereby,
the exactly defined position of the work piece carrier member 2 in
the direction of the Z-axis is set. Simultaneously, the conical
aligning ruler members 15, 17, 19 further penetrate the centering
slot of the aligning elements 16, 18 and 20 whereby the centering
tongue members 27, 28 of the aligning elements 16, 18 and 20 are
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st'age of the interlocking of the ece cdarJ J Jland flhe b ﬁ;&b r. 1
shown in Figure 9, it is at first % T‘?’&%Tg&%ﬁkgﬁ ni ng’d:bmgl&s... zgm,
17, 18; 19, 20 (Figures 2, 4) that |leet B7 L_ré.__j & et
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wedge- shaped centring rulers 15, 17, 19 penetrate into the centring slots
bet ween the respective centring tabs 28, 29 and cone into con- tact with
their working flanks 30, 31. By this mears the posi- tion and correct

angul ar position of the workpiece carrier 2 is provisionally determned in
the X-Y pl ane. In this stage, the

bent and the Belleville spring members supporting them are pressed
together. In this way, the contact between the linear aligning
elements cooperating in pairs is intensified aqd the work piece
carrier member 2 is aligned with regard to the base member in a
well defined position as far as the three coordinate axes X, ¥ and
Z and the angular orientation is concerned. This well defined po-
sition can repeatedly be taken with a high degree of accuracy.
Thus, the work piece mounted on the work piece carrier member 2 is
clamped always in exactly the same position e.g. at the machining
area of a machining apparatus, even if it is repeatedly removed
therefrom and clamped again.

' In the final phase shown in Fig. 11, the sealing strip member
93 with its sealing lip 94 pressed onto the lower surface 9 of the
plate member 7 seals the aligning elements from the atmosphere and
thereby protects them from environmental influences. The supply of
pressurized air into the annular channel 85 for generating a
stream of air directed against the aligning -elements and for main-
taining the aforementioned air curtain can be interrupted in this
phase. Where appropriate, the pressurized air supply pipe can be
removed from the base member 1. , . ' o

The wedge gear assembly 60, 61 located between fhg pistons 48
and 49, respectively, and the pull lever members 42 advantageously

- is designed such that it is self locking once the clamping opera-
‘tion is terminated, i.e. the drivinq force of the pistons has
ceased. The clamping. condition is maintained in this case by the '
clamping force eikérted on the pull lever members 42 and supported
by the force of the pressure springs 62 and 63, respectively,
which acts on the pistons 48 and 49, respectively. In this way, it
is rendered possible to reimove also the supply pipes for feeding
pressure medium to the working cylinders 46, 47 from the base mem-
ber 1. Consequently, the clamping apparatus, free from any connec-

tions and pipes, can be freely manipulated and moved in the work-
ing area of a machining apparatus.
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the workpiece carrier plate 7 noreover reaches a | ow DOSItIOI‘l which permts

a subsequent pivoting of the draw h (X Ve pasl
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the sealing lip 94 is still open, in which stage
effective untit 32his gap is closed, pre-

bet ween t
the air. m mm

PATENT CLAIMS

1. An apparatus for clamping a work piece in a well defined
position in the working area of a machining apparatus, comprising:

a base member adapted to be fixed in the working area of the
machining apparatus;

a work piece carrier member adapted to be put onto said base
member and to be clampingly fixed to said base member, said work
piece carrier member being adapted to receive a work piece to be
machined;

first aligning means provided on said base member and second
aligning means provided on said work piece carrier member, said
first and second aligning means cooperating in pairs with each
other upon putting said work piece carrier member onto said base
member to align the position of said work piece carrier member in
three coordinate axes running perpendicularly to each other and
with regard to its angular orientation;

clamping means geneérating a clamping force which keeps said
work piece carrier member in a position defined by said first and
second aligning means on said base membei:':

said first and second aliqningl means comprising first align-

. ing element pairs ':I.ncludi.ng first and second stop surfaces cooper-
ating with each other to define the position of said work piece
. carrier member in a coordinate axis (Z) running parallel to the
direction of said clamping force qenerated by said clamping means; .
characterized in that

said first and second aligning means comprise second -aligning
element pairs including each a conically cross sectioned aligning
ruler member as well as a counterpart meémber having a matching -
centering slot, said aligning ruler members and said counterpart -
members cooperating with each other to define the position of said
work piece carrier member in a coordinate plane which is set by
‘the two other coordinate axes (X and Y),

whereby two opposite end portions of said base member and
said work piece carrier member each are provided with one of said

' second aligning element pairs which together define the position
of said work piece carrier member, -(a) in a coordinate axis (Y)
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running perpendicular to the connection line between said two sec~
ond aligning element pairs, and -{(b) with regard to its angular
orientation,

whereby a central portion of said base member and said work
piece carrier member between said two second aligning element _
pairs is provided with a further one of said second aligning ele-
ment pairs to define the position of said work piece carrier mem~-
ber in the third coordinate axis (X),

and whereby said clamping means comprises two synchronously
operatéd clamping members, each one thereof being located between
said centrally located second aligning element pair and one of
said laterally located second nligning element pairs.

2. An apparatus according to claim 1, characterized in that
said base member comprises a housing block; the upper side of
'which being provided with said first stop surfaces of said first
aligning element pairs and with the one aligning elements of said

second aligning element pairs, and in which said clamping members
are located.

3. An apparatus according to claims 1 and 2, characterized in
that said work piece carrier member comprises a work piece. carrier
plate member, the plane bottom side of which being provided with
the other aligning elements of said second aligning element pairs.

4. An appqratus according to claims 1-3, characterized in
that said conically cross sectioned aligning ruler members are ar-
ranged on said work pieqe carrier member and said counterpart mem-~

‘bers having a matching centering slot are arranged on said base
member,

5. An apparatus according to claim 4, characterized in that
‘each of said counterpart members having a matching centering slot
comprises two separate centering tongue members individually con-

. nected to said housing block of said base member and equipped with

operating edges located opposite to each other and delimiting said
centering slot.
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101). Inits initial stage, the working
starting therewith, allows the drawoor
inclined position formng their rest
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pi stons 48, 49
: of—-their
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cutter edge b MI m[ ﬂ r the effect of the conpressi on—SpFrirrg=66=asting ||
on their shaf ttom until=-t2® shaft 58 cones to bear on the

side face 59 of the cutout 56 in the casing block 4, and the draw hook 42
engages behind the projection 44 in the

6. An apparatus according to claim 5, characterized in that
said centering tongue members are elastically flexible.

7. An apparatus according to claim 6, characteriZed in that
said centering tongue members comprise a bending portion consti-
tuted by a region with reduced cross sectional area.

8. An apparatus according to claim 7, characterized in that

each associated pair of centering tongue members are supported by
a separate common spring bank member.

9. An apparatus according to claims 1-3, characterized in
that each of said two clamping members comprises a swivelable pull '
lever member which engages said work piece carrier plate member
when it is in its operating position.

10. An apparatus according to claim 9, characterized in that
said work piece carrier plate member of said work piece carrier
nember is provided with two apertures in each of which being pro-
vided a projection, whereby each of said pull lever members, upon
putting said work piece carrier member onto said base member,
penetrates the corresponding aperture in said plate member and en-

gages said projection if said pull lever member is in its operat-
ing position.

' 11. An apparatus according to one of the claims 9 or 10,
. characterized in that there is assigned to each pull lever member
a driving means for swiveling said pull lever member from its rest

position into its operating position and for generating said
'clamping force.

12. An apparatus according to claim 11, characterized in that
sald driving means comprises two working cylinders located in said
housing block and having two pistons moving in opposite direc-
tions, said pistons being adapted to be pressurized on both sides
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openi ng 43 of the workpiece carrier plate

7 at the sapgpe ti During the
conti nuati on-of the working—stroke gE=the=T 49 u ﬁpp
stage of the |nterI OCkI ng of the wo kEHk%‘éH 2and %’Kﬁgﬁﬁgﬂ%fsﬁ ,
1 shown in FTH fge driV r_______,*r_;-m-o ac qgge dec/Ann1ggy
effect the dr| e pi st ons—4€ I's transfor met=nig S forge:
for tensionin e draw hook 42. In this action

, the inclined
steps 61 on each of t he plstons 48 and 29 slide past the simlarly inclined

shoul ders 60.on the shaft 58 of the associated draw hook 42, in which
action the shaft 59 held back at the side face

by means of a pressure medium and being directly operati#ely con-
nected to one of said two pull lever members.

"13. An apparatus according to claim 12, characterized in that
said housing block comprises, in a portion which is located cen-
trally between said two operating chambers of each working cylin-
der, a central recess running crosswise to the longitudinal axis
of the cylinder bore which is open at the top side of the housing

block, whereby the associated piston is provided with a corre-
spondingly located continuous recess.

14. An apparatus according to claim 12 and 13, characterized .
in that said pull lever member is provided with an elongate shaft
portion which penetrates said recess in said housing block and
said recess in said piston and which is connected to said piston
by means of a wedge gear assembly transforming the driving force
of said piston to a clamping force of said pull lever member.-

15. An apparatus according to claims 13 and 14, characterized
in that said shaft portion of said pull lever member is provided
with lateral shoulders. and said recess in said piston is provided
with 1atera1 steps, whereby said shoulders and said steps are in-
clined by a certain wedge angle with reference to the motion axis
of said pistons and together constitute said wedge gear assembly.

16. An apparatus according to claims 13-15, characterized in
that said shaft portion of said pull lever newber is longitudi~
nally guided along a lateral guiding surface in said recess of
said housing block and rests with its shoulders on said steps of

said recess in said piston under the influence of a longitudinally
effective spring member.

17. An apparatus according to claims 13~16, characterized in
that the operating stroke of said piston serves in an initial
phase fér swiveling said pull lever member from an oblique rest
position into an operating position in which said shaft portion
runs perpendicularly to the central axis of said piston.
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axi s, the work- 2 is drawn just so far towards Thée base
the projections 12 provided on the base nenber 1. This bear-

menber 1 until carrier ptazé& 7 abuts on the stop faces 13 of

18. An apparatus according to claims 13-17, cﬁaracterizeq in
that the end edges of said shoulders and said steps which are fac-
ing said guiding surface of said shaft portion together form a
knife_edge bearing which is effective as a swiveling bearing for

said pull lever member during an initial phase of the operating
stroke of said piston. )

19. An apparatus according to claims 13-18, characterized in
that a threshold member is provided at the lower end of said re-
cess in said housing block against which the lower end of said
shaft portion of said pull lever member abuts during the beginning
of the backward stroke of said piston, such that said pull lever
member is swiveled from said operating position into said rest po-
sition during the further backward stroke of said piston.

20. An apparatus according to ene of the claims 13-19, char-
acterized in that means are provided for maintaining the clamping

force of said pull lever member during an interruption of the sup-
ply of pressure medium to said piston.

21. An apparatus according to claim 20, characterized in that
the wedge angle of said wedge gear assembly is chosen such that
said wedge .gear assembly is self. locking under the influence of
the clamping force when the driving force of said piston has
ceased after termination of the clamping operation.

22. An apparatus according to claim 21, characterized in that
there is provided a pressure spring member being effective on said

piston and supporting the friction force of said self locking
wedge gear assembly.

23. An apparatus_acqording to claims. 1-8, characterized in
that the space between said housing block and said work piece car-
rier plate member containing said first and second aligning means

is air tightly sealed if said work piece carrier member is clamp-
ingly fixed to said base member.
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contact between the |inear aligning elenments cooperating i

in- tensified in this way, the workpiec®carrier 2 is aligned on the base
menber 1 in a position which can be reproduced with great accuracy with
reference to the three coordinate axes X, Y, Z and

ier 2inthe Z aX|s

fa,flsEa

24, An apparatus according to claim 23,. characterized in that
said housing block comprises a sealing strip méqber made of elas-
tically resilient material and located along a peripheral portion
of its upper side, said sealing striﬁ member resting on said work
piece carrier plate member when it is clamped to said base member.

25. An apparatus according to claims 1-8, characterized in
that means are provided for cleaning said first and second align-

ing means by blowing pressurized air against said first and second
aligning means.

26. An apparatus according to claims 1-8, characterized in
that means are provided for generating an air curtain between said
housing block and said work piece carrier plate member in order to
prevent dirt and dust from penetrating the space there between

prior to clamping said work piece carrier member to said base mem-
ber..

27. An apparatus according to claims 25 and 26, characterized
in that said housing block comprises an endless pressurized air
channel to which are connected jet nozzle means directed against
the contact areas of said first and second aligning means and -
slots for the generation of said air curtain.

-
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in the correct angul ar position. Accor di ngl th rk | %ﬂ

secured on the workpiece carrier i f r ﬁET
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APPARATUS FOR CLAMPING A WORK PIECE IN A WELL DEFINED
POSITION

ABSTRACT OF THE DISCLOSURE

The clamping apparatus comprises a base member adapted to be
fixed in the working area of the machining apparatus and a work
piece carrier member adapted to be put onto the base member and to
be clampingly fixed to the base member, the work piece carrier
member being adapted to receive a work piece to be machined.
Aligning elements fixed to the work piece carrier member and to
the base member and cooperating in pairs define the position of
the work piece carrier member in X-, Y- and Z-direction as well as
with reéard to its angular orientation. For the definition of .the

Y-p051t10n, three aligning element péirs are provided Two of
them are located opposite to each other at the two lateral end re-
gions of the clamping apparatus and define the position along the
Y-axis which runs perpendicular to a connection line between the
two aligning element pairs. The third aligning element pair is lo-
cated in the center between the two other ones and defines the po-
sition in the X-axis. For clamping the work piece carrier member:
to the base member, the base member is provided with two clamping.
members which are located each between the central and one of the
lateral aligning element pairs.

Figure 2
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In the final state of the clanping device shown in Figure 11, the sealing._..

its sealing lip 94 pressed onto the bottom 9 of the pl ate?7 an
protects them agai nst external influences. -At this poin{ hdeténe,J ANn 14997
feeding of conpressed air into the annular duct 85 for bl aski-ng £h '

strip 93 shuts off the aligning elements fromthe surroun 42 hﬁ@@f@ﬂ@é‘r

aligning elenents and for producing g¢ge air curtain, can be stopped | f
neces- sary, the feeding nmeans can also be detached fromthe base nenber 1.
The wedge drive 60, 61, situ4@ted between the pistédn 48 and 49
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respectively and the draw hooks 42, is preferably desi gnedﬁr:n—guc;br SR
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fromthe feeder lines, can be noved w thout hindrance when used at the work
plrace of the processi ng nachi ne. REPLACEMENT SHEET 13, Patent Crarfis—t—
A device for clanmping a workpiece in a defined position tﬁﬁffﬁé\WT&W
of a processing nmachine, with a base nember (1) ;
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to be secured at thework place of the processing nachlqe@—aﬁﬁmﬁfﬁﬁ~a—4==~—
workpi ece carrier (2) to be positioned on the base nenbé%ﬂﬁhﬂbﬁyhﬂaﬁgﬁfT
thereon, furthernore with aligning elenments (13 - 20) o theibaédANe

(1) and on the workpiece carrier (2), which cooperate %EQ%ﬁrs -afnd-al-h-gh-
the workpiece carrier (2) in three coordi nate axes (X - that_ are
perpendi cul ar to one another and in the correct angular position on the
base nenber (1), and with a clanping el enent (40, 41) whose clanping force
hol ds the wor kpiece carrier (2) in h

position on the base nmenber (1)
defined by the aligning elenments (13 - 20), in which
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arrangenent stop faces (13, 14) disposed opposite each other are provi ded
on the base nenber (1) and the workpiece carrier (2) as 'pa‘r‘Fs o= aF g
el'enents for defining the position in a coordinate axis i( BFFEAGEMENT SHEET
parallel to the line of action of the clanping force, wjjle f@ JddANNISHg
tfe position in a coordinate plane (X-Y) formed by the tiWBa6ther-coordi-nat
axes (X, Y), pairs of linear aligning elenents (15, 16;
provi ded which each have a wedge-shaped centring ruler (15 17 19) and a
beari ng conponent (16, 18, 20) with a centring slot matched thereto
characterized in that, out of the sgye
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pairs of linear aligning elenments (15, 18; 17,18; 19, 20) defining the
position of the said coordinate plane (X-Y), one pair of [f@argm-roeclenrentss
(15, 16; 19, 20) each is arranged at two end zones of thg RERLASEMENT\GHEET
opposite each other, which two pairs of aligning elenentg tog 18 We
the position in one coordinate axis (Y), extending trans é?aé%le-gﬁrtﬁ!ﬁ.’ﬁe....i,.n
connect- ing them and its angular position, that at the T
said two pairs of aligning el enents8/here iis arranged a third pair of
aligning elenents (17, 18) for 4gefining the posi- tion in the other
coordinate axis (X), and tt@t tre cla.r‘_r'pi ngIa '

8 3 .
N ’-J’
- lemnn | R
‘\
T~
—/
8/
\ ¢S
\ g U
| i
B 3
S | -
g.—';—ﬂ ’
S
87T
N [N




device has two synchronously operating clanping elenents (40, 41) whi ch are
arranged between one pair of aligning elenments at the edﬁ‘a nd—the - centra
pair of the said three pairs of [inear aligning el enentsi FESHEEEMRTSHEET
A device according to claim1, characterized in that thq base gpeﬂﬂ(!{ﬂ’-
has a casing block (4) at the top (11) whereof, there |S|§Pthqe one-set
of aligning elenents (13, 16,7 18 20) of the pairs of allgnlng elfenents (13;
14; 15, 16; 17, 18; 19, 20) for defippyng the position of the workpiece
carrier (2) in aII the three coordlnate axes (X, Y, 2Z2) and mhereln the two
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clanping el enents (40, 41) are accommopdated, and that thg=waik- piece
carrier (2) has a plate (7) at whose flat bottom (9) the

EREPEACENBEL P S
assigned to the respective aligning elenents (16, 18, 20; P Sweer

of t? gie
megber (1), the aligning elenents (15, 17, 19) for defi nilﬂgatéh..... 08T _Niﬂﬂ70f
the workpiece carrier (2) in the two coordinate axes (X, - -

Ty :"""“n.n‘__fh'a -------
said coordinate plane (X-Y). 3.

A“;evi ce according to claim 2,
characterized.in that the
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14 aligning elements (16, 18, 20) forming one centring slot each are
arranged on the base nenber (1), and the aligning el enepts=15,--14....19)
f oem ng one wedge-shaped centring ruler each are arrangEchEnLﬂdgyywyggg@p

casrier (2). 4. A device according to claim 3, charackerlzgf q ﬁh@97
of the aligning elenments (16, 18, 20) formng a centrinulmﬁ@ Zb 5

two centring tabs (28, 29) individually fixed on the ca
wor ki ng flanks (30, 31) that are oppo%&d
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to each other and delimt the centring slot. 5. A device according to
claim4, characterized in that the centring tabs (28, T
be resflient in flexure. 6. A device according to cl
in that the centring tabs (28, 29) have a bendi ng poin
a reduction in their cross-section. 7. 1A device acco _ By
characterized in that the two centring tabs (28, 29) are jointly supported
in the centring zone on a separate spring assenbly (34). 8. A devi ce
accordi ng to cPEYIGE2FOR ANPYEFDCLAMPING QFt A FORKBERCE QN A WORK PLACE

OF A PROCESSING MACHINE

The 1invention concerns a device for clamping a workpiece in a
defined position at the work place of a processing machine, with
a base member to be secured at the work place of the processing
machine, and with a workpiece carrier to be positioned

on the
base member and be clamped thereon, furthermore with aligning
elements on the base member and on the workpiece carrier which

cooperate in pairs and align the workpiece carrier in three co-
ordinate axes (X, Y, Z) that are perpendicular to one another
and in the correct angular position on the base member and with
a clamping element whose clamping force holds the workpiece car-
rier in the position on the base membér defined by the aligning
elements, in which arrangement stop faces disposed opposite each
other are provided on the base member and the workpiece carrier
as pairs of aligning elements for defining the position in a co-
ordinate axis (Z) that is parallel to the line of action of the
clamping force, while for defining the position in a coordinate
plane (X-Y) formed by the ¢two other coordinate axes (X, Y),
pairs of linear aligning elements are provided which each have a

wedge-shaped centring ruler and a bearing component with a
centring slot.matched thereto. :

"In a known clamping device of this kind, two 1linear alignment
pairs each are arranged in a circle -round a central clamping de-
vice for defining the position in the coordinate plane (X-Y)
formed by two coordinate axes (X,Y) in which arrangement, the
line of action of the clamping device lies in the third coordi-
nate axis (Z) and the working flank of the wedge-shaped centring
rulers and the working edges of the associated centring slots
extend radially to the Z. axis. The centring slots are formed
by cutouts in a- common horizontal plate which is flexible in the
direction of the Z axis. This plate is mounted on the workpiece
carrier, while the centring rulers are secured on the base men-
ber. The clamping device consists of & chuck with a ball-
locking mechanism 1located in the base member, and a clamping pin
projecting on the workpiece carrier, which pin is insertable in-
to the clamping chuck on the base member for the clamping of the
workpiece carrier. Clamping devices in this mode of embodiment
have a very high potential for reproducing the position of the
workpiece carrier relative to the base member and have proved
themselves in the clamping of workpieces -in a defined position
for quite some time, in particular if the forces exerted on the
workpieces during the processing procedure are negligible, as is
the case, for example, with electro-erosive processing.

In cutting machining, the load bearing capacity of such clamping
devices restricts their scope of application in the main to
workpieces whose dimensions are not greater than those of the
clamping device itself. In the case of machining larger work-
pieces, forces may act on the clamping device which under -cer-
tain circumstances may become so great that the linear aligning
elements and the clamping device are excessively stressed and
can no longer fulfil their function in the desired manner and
above &all, not with the required accuracy. Particularly criti-
cal are torques exerted on the workpiece carrier member with



of the two clanping elenents (40, 41) of the clanping devi

pi votabl e draw hook (42) which acts in its active p03|t|on(ﬁtﬁumghmgwmgﬁéﬁr
of the*workpiece carrier (2). 9. A devi ce according to cjjaim 8

characterized in that the plate (7) of the workpiece carri rDﬁg)u&hﬂﬁmMﬂg7

openi ngs (43) wherein there is provi ded one projection (44)k
when the workpiece carrier (2) is fittedon the base nenber (1), "each draw
hook (42) engages in the respective opening (43) of the plate (7) and

n / . . .
engages Ipegégcéugg\é‘ep%SItlon ggh{£§1£J¥%J%!%Ee¥ngQs( éﬂich may produce

excessively high pressure forces on the working flanks of the
pairs of aligning elements which are responsible for defining
the X axis and Y axis. These

pressure forces can only be kept
within admissible bounds by providing larger clamping devices
for processing larger workpieces, wherein the above mentioned
pairs of linear aligning elements are designed to be corres-
pondingly stronger and have a sufficiently large radial distance
from the Z axis. However, because of its structure, the known
clamping device described is not suitable for being adapted to
the size of the workpieces to be processed simply by a 1linear
enlargement of its dimensions. it - is, in particular, the
central arrangement of the clamping device that proves to be
unsuitable, since a single clamping device would turn out to be
correspondingly large because of the  higher clamping force.
The clamping device would thereby become rather ungainly and
heavy &and thus unsuitable for practical manipulation.

Moreover, the costs of such a clamping device in an enlarged
format would become excessively high.

According to the EP-A-0 403 428, another solution for the clamp-
ing of larger workpieces lies in making provision for four
clamping devices of the kind described, which are arranged indi-

vidually at the four corners of a rectangular pallet. At all
four corners of the clanping devices, pairs of aligning elements
for defining the position in the Z axis are provided. Only

the first of the four clamping devices has both two pairs of
linear aligning elements for defining the X axis, as well as two
such pairs for defining -the Y axis. One clamping device each
on the two adjoining corners of the pallet has only two pairs of
linear aligning elements for defining the X axis and the Y axis
respectively,  while the .fourth clamping device diagonally op-
posed to the first does not have any pairs of aligning elements
determining the course of the X axis and of the Y axis.

In view of the central arrangement of the clamping device in
each case, and a uniform loading of the latter without tilting
moments, the pairs of linear aligning elements for defining the
X axis and the Y axis are provided in duplicate on each of the
three clamping devices concerned, and this in each case in a
diametral arrangement, so that for defining each of these axes,
there are thus used four pairs of linear aligning elements in
all, although for reasons of stability, two of them would be
sufficient. The mutual aligning of the four pairs of linear
aligning elements requires an excessively high measure in fitt-
ing accuracy to ensure that the reproducibility of the position-
ing is not impaired, in spite of the statically overdefined ar-
rangement. Horeover, the expenditure for four clamping appara-
tuses with one clamping device each is relatively high for the
clamping of a workpiece in a defined position.

The invention is therefore based on the problem of creating an
improved clamping device of the kind mentioned at the outset
which, while avoiding the drauwbacks described, renders possible
a compasct design of the clamping device with a higher loading
capacity and gets by with the minimum required pairs of 1linear



10. A device according to one of clains 8 and 9, characterized in that each

draw hook (42) is assigned a drive nmeans (46, 47) for pivot“gg%%pﬁ;%{g@?““_ '
hook (42) fromits rest position into its active position apd £ SHEET
generating the clanping force. 11. A device according to clfim 10,
characterized in that there are provided in the casing. bl oc) %3 &%{ﬂ&Tm
drive neans, two power cylinders (46, 473 with pistons (48, 49) operating
i n opposite directions, which pistons can be acted on on both sides by a
pressure E‘?%H%?F‘Ql@ﬂe‘%t@ Foesetle Wb hiPNEs S 2 ok x(4rd gagfed n a direct
operati ve connectl on.
In a clamping device of the kind defined at the outset, this
problem can be solved in that in accordance with the invention,
out of the pairs of linear aligning elements defining the posi-
tion of the said coordinate plane (X-Y), one pair of aligning
elements each 1s arranged at two end zones of the device lying
opposite each other, which two pairs of aligning elements to-
gether define the position in one coordinate axis (Y), extending
transversely to the line connecting them, and its angular posi-
tion, that at the centre between the said two pairs of aligning
elements, there is arranged a third pair of aligning elements
for defining the position in the other coordinate axis (X), and
that the clamping device has two synchronously operating clamp-
ing elements which are arranged between one pair of aligning

elements at the end and the central pair of the said three pairs
of linear aligning elements respectively.

For defining the X and Y axes, this clamping device has only
three pairs of linesr saligning elements which, together with the

two clamping elements, are arranged substantially along a
straight connecting line. In this arrangement, the two pairs
of aligning elements at the end take up the forces due to the
torques round the Z axis. Accordingly, their mutual inter-

spacing should be as large as possible. Thus the clamping
device can be relatively narrow with a . given length measured in
the direction of the connecting line, in which arrangement it is
in essence only the length of the clamping device that deter-
mines its load bearing capacity with regard to the overall de--
sign size. In view of this, the design size of the clamping
device can be adapted to a given order of size of the workpieces
to be processed with a considerably smaller expenditure.

A preferred mode of embodiment of the clamping device in accord-
ance with the invention 1lies in that the base member has a cas-
ing block, at the top whereof, there 1is arranged one set of
aligning elements of the pairs of aligning elements for defining
the position of the workpiece carrier in all three coordinate
axes and wherein the two clamping elements are accommodated, and -
that the workpiece carrier has a plate, at whose flat bottom
there are secured, assigned to the respective aligning elements
of the base member, the aligning elements for defining the posi-
tion of the workpiece carrier in the two coordinate axes (X, Y)
forming the said coordinate plane (¥X-Y). In this arrangement,
the aligning elements forming one centring slot each are prefer-
ably arranged on the base member, and the =aligning elements
forming one centring ruler each, are arranged on the workpiece

carrier. In this way, no sdditional elements are provided _on
the plate forming the workpiece carrier, saspart from the centring
rulers. Otherwise, all these movable parts of the device are

located on the base member. By this means, the workpiece carrier

forms a relatively simple component with as low a weight as pos-
sible, which facilitates the handling thereof. ’

In contrast to the known clamping device with centring slots
arranged in a common centring plate, each of the aligning ele-




12. A device according to claim1l, characterized in that in _a zone |lying
bet ween the two working chanbers (52, 54) of each power c

t he casing block (4) has at its top (11), an open cutout (ngi§§?§§§3f§;;ﬁi

transversely to the longitudinal axis of the power cylinde
position, and the associated piston (48, 49) has a corres ol VAN 1}
t hrough cutout (57), and that the draw Hbok (42) is provided with an
el ongate shaft (58) which passes through the cutouts (56, 57) in the casing

bl ock (4)m@HgsiPoiJ%ﬁéﬂéﬂa%Qt§4ﬁg 4gionegubeaientiy consists. with a view

to a higher loading capacity. of two centring tabs individualiyv
fixed on the casing slot with working blanks that are opposed to
each other and delimit the céntring slot. Similarly, 1like the
said centring disk, the individual centring tabs may be designed
to be resiliently flexible and have a bending point formed, for
example, by a reduction in their cross-section. In certain cir-
cumstances. it may be expedient if the two centring tabs are
jointly supported in the centring zone on a separate spring as-
sembly so as to release the centring tabs from the bending
forces. at least partly and to ensure their restoration.

As regards the design of the clamping device, a solution is pre-
ferred wherein each of the two clamping elements has a pivotable
draw hook which acts in its active position on the plate of the
workpiece carrier. For this purpose, the plate of the work-
pilece carrier may have two openings wherein there is provided
one projection each, in which arrangement each draw hook engages
in the respective opening of the plate and engages in its active
position behind the projection when the workpiece carrier is
fitted on the base member. It has proved expedient to assign
to each draw hook a drive means for pivoting the drawhook and
for generating the clamping force. For this purpose, there
preferably serve two power cylinders as the drive means provided
in the casing block, with pistons operating in opposite direc-
tions which can be acted on on both sides by a pressure medium,
and are disposed with one draw hook each in a direct operative

connection. This operative connection may be embodied, for
example, in a wedge drive. .

In working practice, it wmay happen that there is a breakdown in
the feed of the pressure medium to the clamping device during =a
machining process, or that it must be interrupted for opera-
tional reasons, for example, when the working table is rotated
to an extent for which the length of the feeding lines does not

suffice. Provision is therefore advantageously made for main-
taining the clamping force of the draw hook during an. inter-
ruption of the pressure action of the piston. These means may,

for example, be based on the fact that the wedge angle of the
wedge drive is chosen in such a- way that when the piston drive
force declines after the clamping process has been effected, the
wedge drive is acting with a self-locking effect under the ef-
fect of the clamping force acting on the draw hook. In addi-
tion, provision may be made for a compression spring acting on

the piston which supports the friction force of the self-locking
wedge drive.

An essential precondition for the proper operation of the clamp-
ing device 1lies in the fact that the contact surfaces on the
aligning elements which are critical for the exact positioning
are completely free of dirt when the workpiece carrier is posi-
tioned on the base member, and that they are also kept free of
penetrating dirt as far as possible during a machining process
on the workpiece. For this purpose, provision may, on the one
hand, be made for means which generate an air curtain between
the casing block and the workpiece carrier plate before the



15 is connected to the piston by neans of a wedge drive (@8—£31)-that

transforns the drive force of the piston (48, 49) into a "h&ppAogmtgmsﬁgjr
t he draw hook (42). 13. A device according to claim 12, |charact

that the shaft (58) of the draw hook (42) has | ateral SEOJtaggs[fBoﬁegH§§7
the cutout (57) of the piston (48, 49) has |l ateral steps

shoul ders (60) and steps (61) together fgrnlthe wedge

o7

definite locking of the latter for protecting the interior
against the penetration of dust, as well as for means for
cleaning the aligning elements by blasting with compressed air.

Horeover, the arrangement may be made in such a way that the
space between the casing block and workpiece plate containing
the aligning element is hermetically sealed in the clamped state

of the plate or that it does in any case only allow air to pass
from the inside towards the outside. '

An example of the embodiment of the invention will be explained

in greater detail below with reference to the attached drau1ngs.
In the drawings there are shown in:

Fig. 1 a side view of the base member of the clamping device;

Fig. 2 a top view of the base member;

Fig. 3  a top view of the workpiece carrier;

Fig. 4 a view of the bottom of the workpiece carrier;

Fig. & a partial longitudinal section through the base member
along line V-V in Figure 2 on an enlarged scale;

Fig. 6 a 'cross—section through the c¢lawmping device along
lines VI-VI in Figures 2 and 4 on an enlarged scale;

Fig. 7 a cross-section through the- base member along 1line
VII-VII on an enlarged scale;

Fig. 8 a partial 1longitudinal section of a casing block of

the base member along line VIII-VIII in Figure 3 on an
enlarged scale, and;

Figs.9-11 a partial 1longitudinal sections of <the base member
_ . according to Figure &5 and of the workp1ece carrier

along line V-V in Figure 4 in three succe551ve stages
of the fitting together.

The clamping device shown consists of a base member 1 to be
secured at the work place of a processing machine, and & work-

piece carrier 2 that can be positioned on the base member 1 and
be clamped thereon in a fixed position.

According to Figures 1 and 2, the base member 1 has an elongate
parallelepiped casing 3, with a casing block 4 at whose end
sides there are secured one cover plate 5 and at its upper
longitudinal edges one edge strip 6 each, for example, by means
of screws, not shown. According to Figures 3 and 4, the work-
piece carrier 2 has a rectangular plate 7 with plane parallel
side faces 8 and 9. For securing workpieces on the workpiece
carrier 2, a plurality of tapped bores 10 (for example, 48) are
provided on the plate 7 which are arranged in the manner of &

grid. 1t is, of course, also possible to make prov1sxon for
other, or additional fastening means.




drive and are inclined by a certain wedge angle relative (g, ERT SHEET
di spl acenent of the piston (48, 49), and that the shaft%[g?bggcﬁﬂg draw
r

hook (-42) is carried on the casing block (4) for longitu ~B@&.d!$g0§§§ﬁﬁML
on a lateral guide face (59) in the cutout (56), and bears_wth its |

shoul ders (60) under the pressure of a spring (66) acting in its

| ongitudinal direction on the steps (61)_ of the piston cutout (57). 14. A
devi ce according to claim13, characteri®ed in that the wor ki ng stroke of
the piston (48, 49) serves in its initial stage to pivot the draw hook (42)

out of anoﬁ”Eﬁér¥%L Hqsb¥'QHe casing block 4 and on the bottom of the

workpiece carrier plate 7, there are situated the aligning ele-
ments cooperating in pairs, which align the workpiece carrier 2
in three coordinate axes X,Y,Z that are perpendicular to one

another and in the correct angular position on the base member
1.

To these aligning elements there belong six projections 12 which
are arranged on the top 11 of the casing block 4 in a regular
distribution, snd whose end sides form the stop faces 13 for de-
fining the position of the workpiece carrier 2 in the Z axis.
In- the clamped state of the workpiece carrier 2, the plate 7
bears with its flat bottom 9 on the stop surfaces 13 of the
casing block 4. The respective areal zones 14 on the plate 7

which form the stop surfaces on the near side, are marked with
hachures in Figure 4.

For defining the position in a coordinate plane X-Y formed by
the two coordinate axes X, Y, provision is made for three pairs
of linear aligning elements 15, 16; 17, 18; 19, 20, in which
arrangement the first aligning elements of each pair of aligning
elements arranged on the workpiece carrier 2 are each formed by
one wedge-shaped centring ruler 15, 17, or 19 respectively,
while the aligning elements 16, 18 or 20 arranged on the base
member 1 as bearing components have a centring slot matched
thereto. As may be seen in Figures 2 and 4, out of these three
pairs of aligning elements, one pair of aligning elements 15, 18
or 19, 20 is arranged at two end zones of the base member 1 or
of the workpiece carrier 2 lying opposite each other, which two
pairs of aligning elements together define the position of the
workpiece carrier 2 in the Y axis extending transversely to the
line connecting said elements, and its angular position. The '
third pair of aligning elements 17, 18 is arranged .in the middle

between the said two pairs of aligning elements for defining the
position in the X-axis.

The centring rulers 15, 17 and 19 disposed on the workpiece
carrier plate 7 are let into grooves 25 and are secured therein
by means of screws 26. On the other hand, each of the aligning
elements 16, 18 and 20 forming & centring slot consists of two
centring tabs 28, 29 individually fixed on the casing block 4 by
means of screws 27, with working flanks 30 or 31 that are op-
posed to each other and delimit the centring slot. As may be
seen more clearly in Figure 5, these centring tabs are respec-
tively arranged sunk in a recess 24 on the top 11 of the casing
block 4. MHoreover, the centring tabs 28, 29 are designed to be
resilient in flexure and have for this purpose a bending point
32 or 33 formed by a reduction in their cross-section. In the
centring zone, the two centring tabs 28, 29 are supported on a
separate spring assembly so as to relieve the centring tabs 28,
29 and to ensure their restoration. This spring assembly con-
sists of two Belleville springs 34 which are arranged on a
sleeve 36 provided with a flange 35 and which are held together
by the flange 35 and an annular disk 37, in which arrangement

the latter is supported on the head of a screw 38 inserted into
the sleeve 36.



formng the initial position into the active position, with the shaft (58)
di sposed perpendicularly to the axis of the piston. 15. A > [N
to clai'm 14, characterized in that the end edges of the
of the steps (61) facing the guide surface (59) of the s
forma knife edge bearing (70) which acts in the initial oL..Lhe
wor ki ng stroke of the piston (48, 49) as7a sw vel bearing Tor tre=saw Hi X
(42). 16.- A device according to claim 15, characterized in that at the
bottom end of the cutout (56) in the casing block (4), there
The clamping device which serves to hold the workpiece carrier 2
in the position on the base member 1 defined by the aligning
elements 12, 14; 15, 18; 17, 18; 19, 20 has two synchronously
operating clamping elements 40 and 41 which are each arranged
between one pair at the end and the central pair of the three
pairs of linear aligning elements 15, 16; 17, 18; 18, 20 and

whose clamping forces have lines of action parallel to the Z-
axis.

According to Figures 1 and 2, each of the two clamping elements
40 and 41 has a pivotable draw hook 42 which acts in its active
position on the plate 7 of the workpiece carrier 2. For this
purpose, the plate 7 has two openings 43 wherein there is pro-
vided one projection 44 each, and this in such a way that when
the workpiece carrier 2 is fitted on the base meumber 1, each
draw hook 42 engages in the respective opening 43 of the plate 7
and engages in its asctive position behind the projection 44.

Details of the clamping elements 40, 41 emerge from Figure 5
drawn on an enlarged scale and the associated sectional drawings
in Figures 8 to 8, the representation in Figure § being substan-
tially limited to one half of the base member 1 because of the
identical structure of the two clamping elements and their sym-
metrical arrangement with respect to the median line 45. Figures
7 and 8 only show the empty casing 3 of the base member 1 so =as
to show the details represented therein more clearly.

Each draw hook 42 is assigned a drive means which serves to pi-
vot the draw hook 42 from its rest position shown in Figures 5
and 6, at first into a starting position, and after the work-
piece carrier 2 has been positioned, into its active position
and subsequently to generate the clamping force. As the drive
means, two hydraulically or pneumatically operating power cylin-
ders 46 and 47 with pistons 48 and 48 respectively, operating in
opposite directions, are provided in the casing block 4. The
pistons 48, 49 move in two coaxial eylinder bores 50 and 51, in
which arrangement the centrally located working chambers 52 of
the two power cylinders 46, 47 are connected to each other by an
opening 53, and the outer working chambers 54 are closed by the
cover plate 5. The pistons 48, 49 can be acted on on both sides
by a pressure medium that can be alternately fed to the respec-
tive working chambers $2 and 54, and they are disposed in a di-
rect operative connection with one draw hook 42 each.

In a zone lying between the two working chambers 52, 54 of each
power cvlinder 46, 47, the casing block 4 has at its top 11 an
open cutout 56 extending in a central position transversely to
the longitudinal axis of the cylinder bore 50 or 51, and the as-
sociated piston 48 and 49 respectively has a correspondingly
mounted through cutout 57. The draw hook 42 is provided with
an elongate shaft 58 that passes through the cutout 56 in the
casing block 4 leading to the cylinder bore 50 and 51 respec-
tively and through the cutout 57 in the piston 48 and 49 respec-
tively. During operation of the clamping elements, a side face
59 of the cutout 56 in the casing block 4 serves for the longi-
tudinal guidance of the shaft 58. The shaft 58 of the draw hook



I's provided a threshold (69) whereon the bottom end of the shatt 58—
t he draw hook (42) cones to bear during the return stroke DIREFLACEMENITSHEET
(48, 49), whereby the draw hook (42) is pivoted fromits a tive,fgzb %0@8
into its initial position during the further return noveneftDad :.l.R HELS T....
(48, 49). 17. A device according to one of clains 12 to 16%—=#% i
in that means are provided for maintainigg the clanping force of the draw
hook (42) during an interruption of the pressure acting on the piston (48,
49). 18, A HRulce aeel i NG 2, Sh kb d{ae SLAFC Rl 35S LD L08F NS,

the piston 48 and 49 respectively has lateral steps 61, in which

arrangement, the shoulders 80 and steps 61 together form a wedge

drive and are inclined by a certain wedge angle relative to the

axis of displacement of the pistons 48, 49. This wedge angle is

preferably chosen in ‘such a way that the wedge drive 60, 61

exerts a self-locking action under the effect of the clamping

force acting on the draw hook 42. Each of the pistons 48 and

49 is, moreover, subjected to the action of a compression

spring 62 or 63 which supports the force of friction of the
self-locking wedge drive 60, 61.

The draw hook 42 is subjected, on the other hand, to the force
of a compression spring 66 acting in the longitudinal direction
of its shaft 58 which is arranged in an eccentric bore 67 of
the shaft 58 and is supported on a base plate 68 which is, for
its part, secured in the casing block 4 and whose cutout 56
terminates towards the bottomn. A threshold 69 is, wmoreover,

attached to the base plate 68, which: threshold forms & stop for
the bottom end of the shaft 58.

Under the effect of the compression springs 63 and 85 as well as
of the wedge drive 60, 81, the draw hook 42 is disposed with its
shaft 58 in a vertical position forming its rest position, in
which arrangement the shaft 58 bears with its shoulders 80 on
the steps 62 of the piston cutout 57, and laterally on the side
face 59 of the casing cutout 56. The end edges of the shoulders
860 and of the steps 81 facing the side face 59 come therewith to
-bear on one another and together form a knife edge bearing 70
which acts in the initisl stage of the working stroke of the
piston as a swivel bearing for the draw hook 42.

For the feeding of the pressure medium to the working chambers
52 and 54 of the power cylinders 48 and 47, two inlet bores 75,
76 fitted with a thread are provided on a longitudinal side of
the casing block 4 (Figures 1, 7 and 8), to which the pressure
lines can be connected and which are respectively connected to
one of the two working chambers 52, 54. As may be seen in
Figures 7 and 8, the inlet bore 75 leads directly into the
central working chambers 52 which are connected to each other
through the opening 53, while the inlet bores 76 are connected
to the outer working chambers 54 of the two power cylinders 46,
47. The latter connection leads on both sides from the inlet
bore 76 to.the outer working chamber 54 via a longitudinal duct
77 and a cutout 78 on the inner side of the cover plate 5. For
the sake of greater clarity, the said feeder lines for the
pressure mediums are not drawn in the Figures S5 and 9 to 11.

Because of the symmetrical structure of the clamping device, the
workpiece carrier 2 could be selectively fitted on the base
member 1 in two different positions, offset with respect to each
other by 180° without special precawntions, and could be clamped
thereon. To preclude this alternative and to produce a clear-
cut position of the workpiece carrier 2 relative to the base
member 1 in a constrained manner, projecting pins 79 are assymn-
metrically arranged on the top 11 of the buase member 1, and on



wedge angl e of the wedge drive (60) is chosen in such a way-—that the wedge
drive has a self-1locking action under the effect of the ci
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clanping action has been effected. 19. A device according tfgbtgl_gl_l ___________________
characterized in that a conpression spring (62, 63) acting i=he nzefcn """
(48, 49) is provided which supports the f9iction force of the self-locklng
wedge drive (60, 61). 20. A device according to one of claims 1 to 7,

characteri Zgd pottom 9 of the workpiece carrier plate 7 there are provided
corresponding bores 80 for receiving the pins 79 (Figures 1 to 4
and 6). In these conditions, the workpiece carrier 2 can only
be properly positioned on the base member 1 when the workpiece

carrier 2 occupies in the fitting, a position wherein the pins
79 and the bores 80 coincide.

In the clamping device shown, provision is moreover made for
méans which serve to clean the aligning elements and to keep
them clean in their operating service and which are, in each
case, brought into operation before the workpiece carrier 2 and
the base member 1 are finally fitted together.

The cleaning of the aligning elements is undertaken by blasting
with compressed air. For this purpose, a line syster is provided
in the casing 3 of the base member 1, which carries compressed
air to all contact points of the aligning elements, as will be
described below with reference to Figures 1, 2 and 5 to 7. An
annular duct 85 extends in the top edge portion of the casing 3,
which duct is formed by appropriate cutouts in the cover plate 5§
and in the edge strips 6. According to Figures 2 and 6, the com-
pressed air is carried from a connecting port 86 via a vertical
duct 87 and a horizontal duct 88 to the annular duct 85. Within
the casing block 4, horizontal lines 88 lead from the annular
duct 85, on the one hand, to vertical jet nozzles 80 which open
out at the centre of the stop faces 13 (Figure 7). On the other
hand, horizontal nozzles 81 are directly connected to the annu-
lar duct 85, the longitudinal axis of which nozzle is tangen-
tially directed towards the working flanks of the linear align-
ing elements 16, 18 and 20 (Figures 2, 5 and 6).

.Moreover, the casing 3 is provided at its whole periphery with a
top 11 with a continuous series of vertical slots 92 which start
from the annular duct 85 and open out at the top 11. According
to Figures 5 and 7, the slots 92 are formed in each case between
the casing block 4 on the one hand, and the cover plates 5 and
edge strips 6 on the other hand, and are only separated from one
another by short supporting cross pieces (not shown). - By means
of the compressed air flowing out of the slots 82, it is pos-
sible to generate an air curtain between the casing block 4 and
the workpiece carrier plate 7 before they are finally fitted
together so as to protect the interior containing the aligning
elements against the penetration of dust.

Finally the casing block 4 has at the peripheral end portion of
its top 11 a sealing strip 93 made of an elastic material which,
as the workpiece carrier plate 7 is clamped fast, comes to bear
on the latter and thereby hermetically seals the internal space.
The sealing strip 93 has a sealing lip 94 pointing obliquely
upwards towards the outside, so that air can flow, if at sll,

from the inside towards the outside, but not from the outside
towards the inside.

Apart from the connecting port 86 for the feeding of compresged
air, a further connecting port 95 is provided (Figure 1), which
is connected in the same way ss the lstter to the annular duct




in that the space between the casing block (4) and the mor p
carrier plate (7) containing the aligning elenments (13 - h?ﬁLAGEMéN%QHEET
hernmetically sealed in the clanped state of the plate.
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t he peripheral edge portion of its top
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85 and which may be used, if necessary, for connecting a suction
line for a selectable compression or suction operation, or for
connecting an instrument for monitoring the pressure. Otherwise

this further connecting port 95 is to be kept closed or to be
dispensed with altogether.

The mode of operation of the clamping device described is as
follows:

Before the workpiece carrier 2 is fitted on the base member 1,
the outer working chambers 54 of the power cylinders 46, 47 are
acted on by the pressure medium which is fed via the inlet bore
76 (Figure 8). Under the effect of the pressure medium, the
pistons 48, 49 move against the force of the compression springs
82, 63 towards each other (directional arrow 100). In this
action, the pistons 48, 48 grip the respective draw hooks 42 on
the shaft 58 at the level of the cutter edge bearing 70, while
the bottom end of the shaft 58 is held back at the threshold 69,
By this means, the draw hooks 42 are pivoted from their rest
position (Figure 5) round the pivoting axis formed by the cutter

edge bearing 70 into the starting position according to Figure
9.

In a first step, which may be seen in Figure 8, of the approsch
of the workpiece carrier 2 from the top towards the base member
1, the draw hooks 42 of the clamping elements 40, 41 sitnated in
their starting position, engage in the respective openings 43 of
the workpiece carrier plate 7, and if the latter is in the cor-
rect lateral position, the pins 79 engage in the bores 80 of the
same. In this approach position, the respective aligning ele-
ments cooperating in pairs do not yet have any mutual contact
but can still have a mutusal interspacing of several mm. At the
latest at this point in time, compressed air is fed to the pairs
of aligning elements, which air serves to clean themn. During
the further approach of the workpiece carrier 2, the engagement
of the pins 79 in the bores 80 effects a rough positioning of
the workpiece carrier 2, so that the linear aligning elements
occupy a mutual position suitsble for their interlocking.

In the first stage of the interlocking of the workpiece carrier
2, and the base member 1 shown in Figure 8, it is at first only
the linear aligning elements 15, 16; 17, 18; 19, 20 (Figures 2,
4) that meet up in pairs, in which action the wedge-shaped
centring rulers 15, 17, 18 penetrate into the centring slots
between the respective centring tabs 28, 28 and come into con-
tact with their working flanks 30, 31. By this means the posi-
tion and correct angular position of the workpiece carrier 2 is
provisionally determined in the X-Y plane. In this stage, the
the workpiece carrier plate 7 moreover reaches & low position
which permits a subsequent pivoting of the draw hook 42 into its
operative position, so as to engage round the projection 44 in
the respective opening 43 of the workpiece carrier plate 7. At
this stage, the workpiece carrier plate 7 has not yet reached
the stop surfaces 13 on the base member 1, and the gap between
the plate 7 and the sealing lip 94 is still open, in which stage

the air curtain that is effective until this gep is closed, pre-



(11) a sealing strip (93) nmade of an elastic material whig

wor kpi ece carrier plate (7) is clanped fast, cones to bedr REPLACEMENT SHEET
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(85, 90, 91) are provided for cleaning the aligning ele
bl asting with conpressed air. 23. A device according to ¢ ; BFFPS 5
7, characterized in that nmeans (85, 92)jifire provided which generate an air

curtain between the casing block (4) and the workpiece carrier plate (7)

before the definite Iock|Q%.of t he Iatter for pro-
vents the penetration of dus

In the next stage of the interlocking which may be seen in Fi-
gure 10, during which the workpiece carrier 2 still only rests
with its centring rulers 15, 17, 19 on the matching parts 186,
18, 20 of the base member 1, the feeding of the pressure medium
to the outer working chambers 54 of the power cylinders 46, 47
is interrupted and diverted to the inner working chambers 52,
that the pistons 48, 48 now move outwards (directional arrow
101). In its initial stage, the working stroke of the pistons
48, 49 starting therewith, allows the draw hooks 42 to be pi-
voted out of their inclined position forming their rest position
into the operative position, with their shaft 58 disposed per-
pendicularly to the piston axis, in which action the two draw
hooks 42 are pivoted in a clockwise direction round the cutter
edge bearing 70 under the effect of the compression spring 66
acting on their shaft 58 at the bottom, until the shaft 58 comes
to bear on the side face 58 of the cutout 56 in the casing block
4, sand the draw hook 42 engages behind the projection 44 in the
opening 43 of the workpiece carrier plate 7 at the same time.

S0

During the continuation of the working stroke of the pistons 48,
49 up to the end stage of the interlocking of the workpiece car-
rier 2 and the base member 1 shown in Figure 11, the wedge drive
60, 61 comes into action, under whose effect the drive force of
the pistons 48, 48 is transformed into a force for tensioning
the respective draw hook 42. In this action, the inclined steps
81 on each of the pistons 48 and 48 slide past the similarly
inelined shoulders 60 on the shaft 58 of the associated draw
" hook 42, in which action the shaft 59 held back at the side face
59 of the cutout 56 is pulled downwards by the wedging effect
along the side face 58 serving as a longitudinal guide. Hean-
while, the cutter edge bearing 70 on the piston 48 or 49, no

longer required in this stage, moves away from the shaft 58
concerned.

Under this effect of the clamping force produced in the way de-
seribed, and acting in the direction of the Z axis, the work-
piece carrier 2 is drawn Jjust so far towards the base member 1
until the workpiece carrier plate 7 abuts on the stop faces 13
of the projections 12 provided on the base member 1. This besar-
ing contact defines the position of the workpiece carrier 2 in
the Z axis. At the same time, the wedge-shaped centring rulers
15, 17, 19. penetrate further into the centring slots of the
matching parts 16, 18 and 20 respectively, whereby the centring
tabs 27, 28 of the latter are bent and the Belleville springs 34
supporting them are compressed. Because of the contact between
the linear aligning elements cooperating in pairs which is in-
tensified in this way, the workpiece carrier 2 is aligned on the
base member 1 in a position which can be reproduced with great
accuracy with reference to the three coordinate axes X, Y, Z and
in the correct angular position. Accordingly, the workpiece
which is secured on the workpiece carrier is always located in =z
defined position during the repeated clamping of the said work-

piece carrier to the base member fixed at the work place of a
processing machine.




tecting the interior against the penetration of dust. 24._A_device

according to clains 22 and 23, characterized in that the f )

has a peri pheral conpressed air duct (85) to which there 'a?%bggﬁg}é‘%ﬁg&("]é%t

nozzles (90, 91) directed towards the contact zone of th | j.ani
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(13 - 20), as well as slots (92) for generating the air qug
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In the final state of the clamping device shown in Figure 11,
the sealing strip 83 shuts off the aligning elements from the
surroundings by means of its sealing lip 84 pressed onto the
bottom 8 of the plate 7 and thus protects them against external
influences. At this point in time, the feeding of compressed
air into the annular duct 85 for blasting the aligning elements
and for producing the air curtain, can be stopped. If neces-

sary, the feeding means can also be detached from the base
member 1.

The wedge drive 60, 61, situated between the piston 48 and 49
respectively and the draw hooks 42, is preferably designed in
such a way that it has a self-locking effect after the clamping
process has been terminated with a subsequent elimination of the
force driving the piston. In this case, the clamping state is
maintained by the clamping force exerted on the draw hooks 42
which is supported by the compression springs 62 and 63 respec-
tively, acting on the pistons 48 and 48 respectively. By this
means, it is possible to decouple the lines for the feeding of
the pressure medium to the power cylinders 46, 47 from the base
member 1 as well, so that the clamping device, completely freed
from the feeder lines, can be moved without hindrance when used
at the work place of the processing machine.




REPLACEMENT SHEET

Date @i
13
Patent Clainms
1. A device for clamping a workpiece in a defined position at

the work place of a processing machine, with a base member (1)
to be secured at the_work place of the processing machine, and
with a workpiece carrier (2) to be positioned on the base member
and be clamped thereon, furthermore with aligning elements (13 -
20) on the base member (1) and on the workpiece carrier (2), .
which cooperate in pairs and align the workpiece carrier (2) in
three coordinate axes (X, Y, Z) that are perpendicular to one
another and in the correct angular position on the base member
(1), and with a clamping element (40, 41) whose clamping force
holds the workpiece carrier (2) in the position on the base
member (1) defined by the aligning elements (13 - 20), in which
arrangement stop faces (13, 14) disposed opposite each othér are
provided on the base member (1) and the workpiece carrier (2) as
pairs of aligning elements for defining the position in a
coordinate axis (Z) that is parallel to the line of action of
the clamping force, while for defining the position in =z
coordinate plane (X-Y) formed by the two other coordinate axes
(X, YY), pairs of linear aligning elements (15, 16; 17, 18; 18,
20) are provided which each have a wedge-shaped centring ruler
(15, 17, 19) and a bearing component (16, 18, 20) with a
centring slot matched thereto, characterized in that, out of the
pairs of linear aligning elements (15, 16; 17,18; 19, 20)
defining the position of the said coordinate plane (X-Y), one
pair of aligning elements (15, 16; 19, 20) each is arranged at-
two end zones of the device lying opposite each other, which two
- pairs of aligning elements together define the position in ocne
coordinate axis (Y), extending transversely to the line connect-
ing them, and its angular position, that at the centre between
the said two pairs of aligning elements, there is arranged a
third pair of aligning elements (17, 18) for defining the posi-
tion in the other coordinate axis (X), and that the clamping
device has two synchronously operating clamping elements (40,
41) which are arranged between one pair of aligning elements at

the end and the central pair of the said three pairs of linear
aligning elements respectively.

2. A device according to claim 1, characterized in that the
base member (1) has a casing block (4) at the top (11) whereof,
there is arranged one set of aligning elements (13, 16, 18 20)
of the pairs of aligning elements (13, 14; 15, 16; 17, 18; 19,
20) for defining the position of the workpiece carrier (2) in
8ll the three coordinate axes (X, Y, Z) and wherein the two
clamping elements (40, 41) are accommodated, and that the work-
piece carrier (2) has a plate (7) at whose flat bottom (9) there
are secured, assigned to the respective aligning elements (16,
18, 20) of the base member (1), the aligning elements (15, 17,
18) for defining the position of the workpiece carrier (2) in

the two coordinate axes (X, Y) forming the said coordinate plane
(X-Y).

3. A device according to claim 2, characterized in that the

) AL A
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aligning elements (16, 18, 20) forming one centring slot each
are arranged on the base member (1), and the aligning elements

(15, 17, 18) forming one wedge-shaped centring ruler each are
arranged on the workpiece carrier (2).

4, A device according to claim 3, characterized in that each
of the aligning elements (16, 18, 20) forming a centring slot
consists of two centring tabs (28, 29) individually fixed on the
casing block (4), with working flanks (30, 31) that are opposed
to each other and delimit the centring slot.

5. A device according to claim 4, characterized in that the
centring tabs (28, 29) are designed to be resilient in flexure.

6. A device according to claim 5, characterized in that the
centring tabs (28, 29) have a bending point (32, 33) formed by
a reduction in their cross-section.

7. A device according to claim 6, characterized in that the

two centring tabs (28, 29) are jointly supported in the centring
zone on a separate spring assembly (34).

8. A device according to claim 2, characterized in that .each
of the two clamping elements (40, 41) of the clamping device has
a pivotable draw hook (42) which acts in its active position on
the plate (7) of the workpiece carrier (2).

9. A device according to claim 8, characterized in that the
plate (7) of the workpiece carrier (2) has two openings (43)
wherein there is provided one projection (44) each, and that
when the workpiece carrier (2) is fitted on the base member (1),
each draw hook (42) engages in the respective opening (43) of

the plate (7) and engages in its sactive position behind the
projection (44).

10. A device according to one of claims 8 and 9, characterized
in that each draw hook (42) is assigned a drive means (46, 47)

for pivoting the draw hook (42) from its rest position into its
active position and for generating the clamping force.

11. A device according to claim 10, characterized in that there
are provided in the casing block (4) as the drive means, two
power cylinders (48, 47) with pistons (48, 49) operating in
opposite directions, which pistons can be acted on on both sides
by a pressure medium and are disposed with one draw hook (42)
each in a direct operative connection.

12. A device according to claim 11, characterized in that in a
zone lying between the two working chambers (52, 54) of each
power cylinder (46, 47), the casing block (4) has at its top
(11), an open cutout (58) extending transversely to the
longitudinal axis of the power ecylinder in a central position,
and the associated piston (48, 49) has a correspondingly mounted
through cutout (57), and that the draw hook (42) is provided
with an elongate shaft (58) which passes through the cutouts
(586, 57) in the casing block (4) and in the piston (48, 49), and
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is connected to the piston by means of a wedge drive (60, 61)
that transforms the drive force of the piston (48, 49) into a
clamping force of the draw hook (42).

13. A device according to claim 12, characterized in that the
shaft (58) of the draw hook (42) has lateral shoulders (60) and
the cutout (57) of the piston (48, 48) has lateral steps (61),
that the shoulders (60) and steps (61) together form the wedge
drive and are inclined by a certain wedge angle relative to the
axis of displacement of the piston (48, 49), and that the shaft
(58) of the draw hook (42) is carried on the casing block (4)
for longitudinal displacement on a lateral guide face (58) in
the cutout (56), and bears with its shoulders (60) under the
pressure of a spring (66) acting in its longltudlnal direction
on the steps (81) of the piston cutout (57).

14. A device according to claim 13, characterized in that the
working stroke of the piston (48, 49) serves in its initial
stage to pivot the draw hook (42) out of an inclined position
forming the initial position into the active position, with the
shaft (58) disposed perpendicularly to the axis of the piston.

15. A device according to claim 14, characterized in that the
end edges of the shoulders (80) and of the steps (81) facing the
guide surface (58) of the shaft (58), together form a knife edge
bearing (70) which acts in the initial stage of the working

stroke of the piston (48, 498) as a swivel bearing for the draw
hook (42). ) .

18. A device according to claim 15, characterized in that at
the bottom end of the cutout (58) in the casing block (4), there
is provided a threshold (69) whereon the bottom end of the shaft
(58) of the draw hook (42) comes to bear during the return
stroke of the piston (48, 49), whereby the draw hook (42) is
pivoted from its active position into its initial position
during the further return movement of the piston (48, 49).

17. A device according to one of claims 12 to 18, charac-
terized in that means are provided for maintaining the clamping
force of the draw hook (42) during an interruption of the
pressure acting on the piston (48, 49).

18. A device according to claim 17, characterized in that the
wedge angle of the wedge drive (B60) is chosen in such a way that
the wedge drive has a self-locking action under the effect of
the clamping force acting on -the draw hook (42) as the piston

drive force declines after the clamping action has been
effected.

19. A device according to claim 18, characterized in that a
compression spring (82, 63) acting on the piston (48, 49) is

provided which supports the friction force of the self-locking
wedge drive (B0, 861).

20. A device according to one of claims 1 to 7, characterized
in that the space between the casing block (4) and the workpiece

//—
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carrier plate (7) containing the aligning elements (13 - 20) is
hermetically sealed in the clamped state of the plate.

71. A device according to claim 20, characterized in that the
casing block (4) has, on the peripheral edge portion of its top
(11) a sealing strip (93) made of an elastic material which, as

the workpiece carrier plate (7) is clamped fast, comes to bear
on the latter.

22. A device according to one of claims 1 to 7, characterized
in that means (85, 90, 91) are provided for cleaning the
aligning elements (13 - 20) by blasting with compressed air.

23. A device according to one of claims 1 to 7, characterized
in that means (85, 92) are provided which generate an air '

curtain between the casing block (4) and the workpiece carrier
plate (7) before the definite locking of the latter, for pro-

tecting the interior against the penetration of dust.

24. A device according to claims 22 and 23, characterized in
that the casing block (4) has a peripheral compressed air duct
(85) to which there are connected jet nozzles (80, 81) directed
towards the contact zone of the aligning elements (13 -~ 20), as
well as slots (92) for generating the air curtain.

TN 40
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DEVICE FOR INDUCED CLAMPING OF A WORKPIECE ON A WORK PLACE OF
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A PROCESSING MACHINE

ABSTRACT

A clamping device comprises a base member (1) to be
secured at a work place, a workpiece carrier (2) to be
positioned on the base member and be clamped thereon, and
aligning elements (13 - 20) on the base member (1) and on
the workpiece carrier (2), which cooperate in pairs and
align the workpiece carrier (2) in three coordinate axes
(X, ¥, Z) that are perpendicular to one another and in the
correct angular position on the base member (1). For
defining the position in a coordinate plane (X-Y) three
pairs of linear aligning elements (15, 16; 17, 18; 19, 20)
are provided. Two pairs of the aligning elements are
arranged respectively at two end zones of the device lying
opposite each other, defining the position in the Y-axis.
A third pair of aligning elements is located at the centre
between the two pairs of aligning elements for defining
the position in the X-axis. Two synchronously operating
clamping elements (40, 41) are arranged between one pair
of aligning elements at the end and the central pair of
the said three pairs of linear aligning elements
respectively.



