
The  invention 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 member 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  linear 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 mem- ber.    The
clamping device  consists of  a chuck  with a  ball- locking mechanism
located 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    2 respect to
the Z axis by the machining forces which 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
linear 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-O 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 clamping 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.
Moreover, 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 drawbacks described, renders possible a compact
design of the clamping device with a higher loading capacity and gets by
with the minimum required pairs of linear  



3 aligning elements for the definition of the X and Y axes. 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 is 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 linear aligning 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 lies in that the
base member has a cas- ing block, at the top whereof, there is 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 additional elements are provided  on
the plate forming the workpiece carrier, apart 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-    ments forming a centring  slot expediently consists.  with
a view to a higher loading capacity of two centring tabs individually 



fixed on the casing slot with working blanks that are Opposed to each other
and delimit  the centring slot.   Similarly,  like 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- piece 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
may 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 lies 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    5 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. Moreover, 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 drawings.
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. 5    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  clamping  device  along lines VI-VI in Figures 2 and 4 on an
enlarged scale; Fig. 7    a  cross-section  through the  base  member along
line VII-VII on an enlarged scale; Fig. 8    a partial  longitudinal
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 longitudinal
sections of the base member 



according to Figure 5 and of the workpiece carrier along line V-V in Figure
4 in three successive 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 a 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 a grid. It is, of course, also possible to make provision for other, or
additional fastening means.   



6 On the top 11 of the 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, and 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,
16 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 a 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. Moreover, 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.    7 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, 16; 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; 19, 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 member 1, each draw hook 42 engages in the
respective opening 43 of the plate 7 and engages in its active 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 6 to 8, the representation in Figure 5 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 49 respectively, operating in 



opposite directions, are provided in the casing block 4. The pistons 48, 49
move in two coaxial cylinder 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 52 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 cylinder 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    8 42
has. moreover, lateral shoulders 60, and the cutout 57 in the piston 48 and
49 respectively has lateral steps 61, in which arrangement, the shoulders
60 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 bottom. A threshold 69 is, moreover, attached to the base plate
68, which threshold forms a stop for the bottom end of the shaft 58. Under
the effect of the compression springs 63 and 65 as well as of the wedge
drive 60, 61, 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 60 on the steps 62 of the piston cutout 57, and
laterally on the side face 59 of the casing cutout 58. The end edges of the
shoulders 



60 and of the steps 61 facing the side face 59 come therewith to -bear on
one another and together form a knife edge bearing 70 which acts in the
initial 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 46 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 5 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[err] without
special precautions, 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 assym- metrically arranged on the top 11 of the base member 1, and on



9 the bottom 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 means 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
system 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 89 lead from the annular duct 85, on the one hand, to
vertical jet nozzles 90 which open out at the centre of the stop faces 13
(Figure 7). On the Dther hand, horizontal nozzles 91 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 f lowing out of the slots 92, 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 all, from the inside
towards the outside, but not from the outside towards the inside. Apart
from the connecting port 86 for the feeding of compressed 



air, a further connecting port 95 is provided (Figure 1), which is
connected in the same way as the latter to the annular duct    10 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 62, 63 towards each other
(directional arrow 100).   In this action, the pistons 48, 49 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 6, of the approach of the workpiece carrier 2 from the top towards
the base member 1, the draw hooks 42 of the clamping elements 40, 41
situated 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 mutual 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 them.   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 suitable for their interlocking. In the first
stage of the interlocking of the workpiece carrier 2, and the base member 1
shown in Figure 9, 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, 19 penetrate into the centring slots
between the respective centring tabs 28, 29 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 a 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 gap is closed, pre-   



11 vents the penetration of dust. 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
16, 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, so that the pistons 48, 49 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 59 of the cutout 56 in the casing block 4, and the draw hook 42
engages behind the projection 44 in the 



opening 43 of the workpiece carrier plate 7 at the same time. 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, 49 is transformed into a -force
for tensioning the respective draw hook 42. In this action, the inclined
steps 61 on each of the pistons 48 and 49 slide past the similarly inclined
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 58 is pulled downwards by the wedging effect along the
side face 59 serving as a longitudinal guide.   Mean- 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- scribed, and acting in the direction of the Z
axis, the work- piece carrier 2 is drawn just 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 bear- 



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 a 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.    REPLACEMENT
SHEET 12 



In the final state of the clamping device shown in Figure 11, the sealing
strip 93 shuts off the aligning elements from the surroundings by means of
its sealing lip 94 pressed onto the bottom 9 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 49 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 13 Patent Claims 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 thework 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 other 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 a coordinate plane (X-Y) formed by the two other coordinate
axes (X, Y), pairs of linear aligning elements (15, 16; 17, 18; 19, 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, 18; 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 one 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 all 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, 19) 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   



14 aligning elements (16, 18, 20) forming one centring slot each are
arranged on the base member (1), and the aligning elements (15, 17, 19)
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 active 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 (46, 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 (56) extending
transversely to the longitudinal axis of the power cylinder 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 (56, 57) in the casing
block (4) and in the piston (48, 49), and  



15 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, 49) 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 (59) in the cutout (56), and bears with its
shoulders (60) under the pressure of a spring (66) acting in its
longitudinal direction on the steps (61) 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 (60) and
of the steps (61) facing the guide surface (59) 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, 49) as a swivel bearing for the draw hook
(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 



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 16, 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 (60) 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 (62, 63) acting on the piston
(48, 49) is provided which supports the friction force of the self-locking
wedge drive (60, 61). 20. A device according to one of claims 1 to 7,
characterized 



in that the space between the casing block (4) and the workpiece    r 16
carrier plate (7) containing the aligning elements (13 - 20) is
hermetically sealed in the clamped state of the plate. 21. 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 j.et
nozzles (90, 91) directed towards the contact zone of the aligning elements
(13 - 20), as well as slots (92) for generating the air curtain.    












