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(54) Title: HOLDER

(57) Abstract: A holder for positioning and positionally
fixing a workpiece comprises at least one fixing plate (2, 3)
for mounting a fixing device or apparatus for the workpiece
or for securing the holder (1) on a robot. The holder (1) is
composed from a number of inner, mutually interconnected
planar and lamellar material pieces (7, 13, 14) and a number
of outer, planar and lamellar material pieces (8) connected
to one another and to the inner material pieces, and together
defining a closed volume, the connections between the
individual material pieces comprising mechanical coupling
devices (9, 10, 11) and/or glue unions. A method of
manufacturing the holder comprises the steps that the
holder (1) is provided with at least one fixing plate (2,
3). The method further includes the steps that, starting
from a lamellar, planar material, planar inner (7, 13, 14)
and outer (8) material pieces are cut out, from which the
holder (1) is assembled, the inner material pieces (7, 13,
14) being interconnected to one another and enclosed by
and interconnected to the outer material pieces (8) which
are disposed so that they define a closed volume, and the
connections between the material pieces being effected by
mechanical coupling devices (9, 10, 11) and/or glue unions.
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HOLDER

TECHNICAL FIELD

The present invention relates to a holder for positioning and positionally fixing a
workpiece in relation to a fixed point or another workpiece, comprising at least one
fixing means for mounting a fixing device or a fixing apparatus, for positionally fixing

the workpiece or for securing the holder, for example on a motion apparatus.

The present invention also relates to a method of manufacturing a holder for positioning
a workpiece in relation to a fixed point or another workpiece, the holder being provided
with at least one fixing means, on which is mounted a fixing device or fixing apparatus,
by means of which the workpiece is positionally fixed, or by means of which the holder

is secured, for example on a motion apparatus.

BACKGROUND ART

Within many sectors of industry, and as a typical example mention might be made of
the automotive industry, there is often a need to be able to position in an accurate state a

workpiece in relation to a reference point or another workpiece.

In such instance, holders are often put into use on which there are grippers for
cooperation with the individual workpiece. These holders are often called manipulators.
A distinction is often made between geometrically controlling manipulators and non-
geometrically controlling manipulators. As regards the requirements on precision, these
are considerably stringent concerning geometrically controlling manipulators, for which
reason the tolerances often lie within one or a few tenths of a millimetre, while
considerably more liberal tolerances can be accepted as regards non-geometrically

controlling manipulators.

In, for example, a press line for producing vehicle body parts, a planar sheet metal blank

is fed by means of some type of feeder which is provided with manipulator and gripper,
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which feeds the blanks into the press included in the first press line. When this has
carried out its working stroke, the partly processed workpiece is removed by a second
feeder, which may be a specifically designed feeder or a generally applicable industrial
robot. This feeder or robot also displays a manipulator with gripper which transfers the
workpiece from the first to the second press included in the press line. If the press tool
in the second press is provided with means for accurately guiding the partly processed
workpiece to the correct processing position, the manipulator on the feeder or the robot
may be of the non-geometrically controlling type. If however, there are no such guide
means in the press tool in the second press, the feeder or robot and the manipulator
associated therewith must, in an extremely accurate manner, position the workpiece in

the press tool in the second press.

Another situation where similar requirements are placed is a workstation where, for
example, a plurality of body parts is assembled by welding. Here, there may be a
stationary holder in which the different workpieces are placed. Such a stationary holder
may also be designated a manipulator. For feeding the different workpieces to the
stationary holder, use may be made of universally applicable robots which, in such an

event, are provided with manipulators and grippers.

Traditionally, holders of the type under consideration here have often been constructed
as framework systems consisting of steel or aluminium. In such instance, both tubular
and profile material have been used, but also sheet- and beam constructions have

occurred in the art.

As regards holders produced from steel, these possess good rigidity, but, in relation to
their size, much too high a mass. A high mass implies that the workrate in the motion
apparatus or the industrial robot which is to operate the holder cannot be increased

appreciably, since the acceleration and deceleration forces will be too great.

As regards aluminium, in relation to steel, it has low density but suffers often from

_excessive flimsiness so that major flexing may occur under loading. In a rapidly
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operating feeder or robot, this is not acceptable, since the flexing implies the risk of

oscillation phenomena, which jeopardise the accurate positioning of the workpiece.

It is also previously known in the art to produce, from a tubular or profile material,
holders of the type under consideration here, where the tubular or profile material
consists of composite material, primarily carbon fibre composite. Such a material enjoys
considerably greater rigidity than aluminium, and also has a density which is
considerably lower, roughly half. One example of a holder of this type is illustrated in
SE 518 227 C2.

PROBLEM STRUCTURE

The present invention has for its object to design the holder intimated by way of
introduction such that it will display extremely great rigidity, high precision and low

weight.

Concerning the method, the present invention has for its object to formulate the method

so that corresponding objects are attained.

SOLUTION

The objects forming the basis of the present invention will be attained concerning the
holder, if this is composed from a number of inner, mutually interconnected, planar,
lamellar material pieces, and a number of outer, planar, lamellar material pieces
interconnected with one another and with the inner material pieces, which together
define a substantially closed volume; and that the interconnections between the

individual material pieces comprise mechanical coupling devices and/or glue unions.

Concerning the method, the objects of the present invention will be attained if the
method is characterised in that, starting from lamellar, planar material, planar inner and
outer material pieces are cut out, from which the holder is assembled, that the inner

material pieces are connected to one another and that they are enclosed by and
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connected with the outer material pieces which are disposed so that they define a
substantially closed volume, the interconnections between the material pieces being

effected by means of mechanical coupling devices and/or glue unions.

5  BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The present invention will now be described in greater detail hereinbelow, with

reference to the accompanying Drawings. In the accompanying Drawings:

10 Fig. 1 is a perspective view of a first embodiment of the holder according to the

present invention, together with a partial magnification;

Fig. 2 shows an alternative embodiment of the holder according to the present
invention;
15
Fig. 3 shows a third embodiment of the holder according to the present invention,
with accessories;
Fig. 4 is an exploded diagram of an embodiment of the present invention slightly
20 modified in relation to Fig. 1, together with a partial magnification;
Fig. 5 shows a component included in the holder according to Fig. 4;
Fig. 6 shows the embodiment according to Fig. 1 in the partly finished state,
25 together with a partial magnification;
Fig. 7 shows the holder according to Fig. 6 in perspective, and devoid of one of
the outer material pieces, together with a partial magnification;
30 Fig. 8 shows the holder according to Fig. 6 together with two partial

magnifications; and
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Fig. 9 shows a unit included in the holders according to Figs. 1, 4, 6, 7 and 8 for

mounting of a fixing device or a fixing apparatus.

DESCRIPTION OF PREFERRED EMBODIMENT

The holder or manipulator according to the present invention is, as was intimated above,
intended, on the one hand, to be able to stationarily disposed and constitute a jig or a
fixture, for example in the joining together of two workpieces. However, it is also
designed to be movable and serve for fixedly retaining a workpiece, which, by some
form of motion apparatus, for example an industrial robot, is displaced from one
workstation to another. The above disclosure implies that, to the extent directional and
positional indications are used in this description, these refer only to the positions or
states shown in the Drawings, since the manipulator according to the present invention

may, while in use, be optionally movable in three dimensional space.

In the following description and in the appended Claims, the expression ‘fixing means’
will be employed. Such a fixing means is taken to signify a means whose position and
direction are well-defined in relation to other fixing means in the holder. However, the
expression fixing means also encompasses per se the sense of a means for securing a
fixing device, a fixing apparatus or the like for positionally fixing and retaining a

workpiece in relation to the fixing means.

It should also be emphasised that both the configuration and the size of the manipulator
may vary within broad limits and that, in the case under consideration here, are as a rule

determined by the appearance of the workpiece or workpieces to be handled.

The holder or manipulator according to Fig. 1 has been given reference numeral 1 in its
entirety and is in the form of a parallelepipedic, right-angled elongate beam. The holder
or manipulator 1 has, in the illustrated embodiment three fixing means 2 visible in Fig.
1 for securing fixing device, fixing apparatuses or the like for cooperation with a
workpiece, for instance by alignment thereof or retention thereof. These have positions

and alignments which are accurately determined in relation to one another. The holder 1
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has a further fixing means 3 shown on the Drawing, which has a well-defined position
and alignment in relation to the three other illustrated fixing means 2. The fixing means
3 is designed for securing the holder or manipulator 1 on a motion apparatus, for
example an industrial robot, and may therefore also be called a robot anchorage. The

fixing means 3 may also be employed for stationary fixing of the holder or manipulator
1.

In Fig. 1, there is included a right angle coordinate system x, y, z. Corresponding
coordinate systems may naturally also be drawn into the remaining Figures in order to
facilitate an understanding of the directional- and positional disclosures. However, Fig.
1 is fully sufficient by way of illustration. The accurate positions and alignments of the
fixing means 2 imply that they have well-known alignments and tolerances as regards
pivoting or rotation about all axes of the coordinate system. In addition, the positions

and tolerances along all axes are well-known.

In the embodiment according to Fig. 2, the holder 1 is approximately H-shaped and is
provided with a number of fixing means 2 for securing alignment devices, fixing
devices, fixing apparatuses or the like for alignment and/or retention of a workpiece.

The holder 1 is further provided with a fixing means 3 formed as a robot anchorage.

In the embodiment according to Fig. 3, the holder 1 comprises an elongate,
parallelepipedic and right-angled beam, which a number of fixing means, of which the
fixing means 3 is designed as a robot anchorage. On certain of the other fixing means of
the beam, there are provided couplings 4 which may be used for fixedly securing
accessories 5 of elongate bodies of profile material, preferably tubular profiles of carbon
fibre laminate. The couplings 4 which serve for retaining the accessories 5 are, as was
intimated above, secured on fixing means, which are concealed by the couplings 4 and
so are not shown on the Drawings. This implies that the mutual positions of the
couplings 4 and their positions in relation to the robot anchorage 3 will be well-defined.
Further, the couplings 4 have well-known positions and tolerances principally on
surfaces intended for securing on the fixing devices in relation to those surfaces which

serve for securing the accessories 5.
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According to the present invention, the accessories 5 serve for securing additional fixing
means (not shown on the Drawings) which may be secured in optional but well-
measured and calibrated positions along the length of the accessories. In such instance,
use is made of couplings identical with or similar to the couplings 4 in Fig. 3. By such
means, an extremely light and rigid manipulator may be assembled from a number of
smaller components, where, from the robot anchorage 3 to a part fixedly held by a
coupling 4, there is an unbroken chain of well-known distances, pivots or rotations and

tolerances.

The holder 1 according to Fig. 3 has the greater part of its couplings 4 mounted
externally, but according to the present invention it is also possible to place inside the
beam corresponding couplings, for example for the accessories 6. The corresponding

situation also applies here for alignments, distances and tolerances.

The holder or the manipulator 1 according to the present invention is, as is most clearly
apparent from Figs. 4 and 7, composed of a number of substantially planar, disk-shaped
inner material pieces 7 and a number of outer, substantially planar, disk-shaped material
pieces 8. The inner material pieces 7 are interconnected to one another, so that a lozenge
pattern is formed with a three-dimensional structure with a number of box-shaped,
substantially closed formations. The partitions in these formations may have lead-ins or
holes for wiring or conduits for other purposes. Further, edge surfaces or edge regions
of the inner material pieces are connected to the outer material pieces 8. The inner
material pieces 7 may be said to be both longitudinal and transverse, possibly at right
angles. They may also be arranged in stellar configuration or as zigzag patterns or

combinations of such patterns.

The disk-shaped material is, in one preferred embodiment, a laminate based on carbon
fibres and an adhesive. The laminate is built up on a workbench utilising a partial
vacuum which realises the necessary compression forces during the curing and setting
time of the laminate. This manner of manufacture implies that the finished laminate will
have flatness and tolerances on its side facing towards the workbench determined by the

workbench surface proper, while the opposing side may suffer from defects.
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The planar material pieces 7 and 8, but also other material pieces included in the
construction, such as the material pieces 13, 14 and 15, are cut out with high precision,
both as regards outer contours and such guide means 10 and 11 in the form of projecting
pins or corresponding recesses or other apertures, respectively (e.g. for the mechanical
coupling devices 9 described below) which are later used for mutual positioning of

components included in the holder 1.

The inner material pieces 7 are mutually interconnected either by means of mechanical
coupling devices 9 or by means of glue unions or combinations of both. As mechanical
coupling devices 9, use may be made (Figs. 4 and 9) of small metal blocks which are
fixed in the inner material pieces 7 by means of rivet- or screw unions, possibly together
with glue unions. These metal blocks have threaded apertures for accommodating
corresponding screws. Rivets may also be employed in this context. Such coupling

devices 9 do not offer any high level of precision.

As examples of the mechanical coupling devices which also fulfil the function of guide
means for accurate mutual positioning of closely adjacent parts, mention might also be
made of projections or pins fitting in corresponding recesses or apertures, where the
pins, regardless of shape, carry the generic reference numeral 10 while the recesses,
regardless of shape, carry the generic reference numeral 11 (see Figs. 1, 5, 4 and 6).
Corresponding mechanical coupling devices may also be employed according to the
present invention between the fixing means 2 and 3 and closely adjacent material pieces
7 or 8. These guide means are produced by high precision machining both as regards

dimensional accuracy, surface finish, alignment and positions.

As regards the coupling devices 9, these principally serve the purpose of holding
together the subject matter of the present invention while under assembly, so that this
can be handled without “falling apart”, but also to create compression pressure when the
glue unions are applied. The coupling devices 9 do not permit any major demand on
precision. The coupling devices 9 further fulfil the function of preventing the generation

of stresses in the construction, for example by shrinkages in the glue employed in the
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glue unions, in the event that mutually adjacent parts may possibly have small

interstices or spaces which are bridged by the glue unions.

The coupling devices of the type comprising projections 10 or pins fitting in
corresponding recesses 11 or apertures constitute guide means and serve the purpose of
guaranteeing accurate joining together with extremely narrow tolerances of the material
pieces 7, 8, 13, 14 and 15 included in the holder 1 and the fixing means 2 and robot

anchorage 3.

It will be apparent from Figs. 4 and 5 taken together, that the fixing means 3, i.e. the
fixing means which functions as robot anchorage, is combined to form a pre-assembled
unit 18 which is integrated interiorly in the beam. A part of such a unit 18 is shown in
Fig. 5, while the mounted unit is shown best in the partial magnification in Fig. 4. The
unit consists of two metal rings 12 which are joined together by means of inner material
pieces 13 standing upright. Tubes, rods or rings may also be employed for connecting
the metal rings 12. Between adjacent material pieces 13, there inserted projections 10 on
stellar-disposed inner material pieces 14, which, along opposing edges, have further
projections 10 and corresponding recesses 11 for mechanical interconnection with a
reinforcement plate 15. To this end, the reinforcement plate 15 has accurately positioned
and dimensioned recesses or apertures 11 for accommodating corresponding projections
10 on the unit 18. The mechanical coupling devices between these components are
finally positionally fixed by means of glue unions. The unit 18 extends between and
unites opposing outer, at least upper and lower, material pieces 8 in the region of the

robot anchorage 3.

It will be apparent from Fig. 5 that both of the metal rings 12 have, along their upper
and lower edges, guide beads or strips 19 which are employed to realise mutual guiding
between the metal rings and the inner material pieces 13 which are to interconnect them.
For reasons of mechanical strength, the inner material pieces 13 are duplicated, and the
outermost of them are so high (in the z-direction in Fig. 1) that they also cover the guide

beads or strips 19.
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The above-mentioned reinforcement plates 15, one upper and one lower, are provided,
as is apparent from Fig. 4, with stellar-disposed slots 11 in which the pins of the stellar-
disposed inner material pieces 14 guidingly engage. Further, the reinforcement plates 15
have, along their opposing longitudinal sides, slots 11 and projections 10 for
cooperation with corresponding projections 10 on the longitudinal side edges 8 of the

holder and with corresponding recesses or slots 11 therein, respectively.

In the foregoing, it was mentioned that the laminate material from which the holder 1 is
manufactured only has its one side executed with good flatness. In addition, all of the
lamellar material pieces included in the holder are cut out with high precision, for which
reason all edge surfaces will display corresponding good precision. In order as far as
possible to benefit from the “best” side of the laminate material, this side is, on the outer
material pieces 8 included in the holder, turned to face inwards where it will come into
cooperation with machined/cut out edge surfaces on the inner material pieces 7, 13 and

14.

Fig. 9 shows a fixing means 2 which comprises a metal plate with suitable alignment
and fixing means for mounting of some apparatus which is designed, for example, for
gripping and positioning of a workpiece handled by the holder 1. Along corresponding
vertical edges of the metal plate, there is secured a support plate 20, so that there is
formed a rigid, separate unit 16 which is right-angled and which forms a cuboid or
parallelepipedic structure. In such instance, it should be noted that the lower edges 21 of

the metal plate and the support plates lie in a common plane.

Along the upper side, the metal plate has a countersunk portion 22 which, at both of its
ends, has upwardly directed projections 10. The countersunk portion 22 and the upper
edges of the support plates 20 lie in a common plane which is parallel with the plane
defined by the lower edges 21. In addition, the support plates have a number of
mechanical coupling devices 9, on the one hand for joining together with the metal plate
and on the other hand for joining together with the upper (lid) and lower (bottom)/outer

material pieces 8 of the holder 1.
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On construction of a holder 1 according to the invention, for the sake of simplicity
reference will be made to the embodiment according to Fig. 1, but it will be obvious to
the skilled reader that the embodiments according to other Figures are constructed in
total analogy, the separate unit 16 shown in Fig. 9 and that unit 18 which per se includes
the robot anchorage 3 of the holder being first joined together. The joining together of
these components is carried out on an engineering workbench so that both of the units

will have a completely planar underside.

The fixing means 2 and 3 are placed out on the workbench whereby their position in the
vertical direction (the z-direction) is defined by the workbench. The workbench further
defines the positions of rotation about the x-axis and the y-axis. In this state, the
positions in the x-direction and the y-direction, as well as the position of rotation about

the z-axis are still yet to be determined.

The inner material pieces 7, both longitudinal and transverse, or in another direction, are
mutually joined together on the workbench so that the thus formed, box-shaped
structure will have a completely planar underside, which is thus turned to face towards

the workbench.

On application of the structures thus resting on the workbench, the fixing means 2 and 3
are aligned in the x- and y-directions by the upper material piece 8 of the holder in Fig.
1, the lid, in that this is provided with recesses 11 in which the projections 10 on the

metal plates included in the fixing means 2 fit and accurately orient the fixing means.

For alignment of the upper and lower outer material pieces 8 of the holder 1 on the
Drawings, the outer, longitudinal material pieces (Fig. 6) have upwardly directed pins
10 which engage in corresponding recesses 11 both in the reinforcement plate 15 of the
unit 18 and in the upper, outer material piece 8, the lid. Correspondingly, the unit 18
which includes the robot anchorage 3 has corresponding projections that engage in

corresponding recesses in the outer material pieces 8.
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Thus far as the assembly of the holder 1 has been described, its outer material pieces are
mounted, the fixing means are mounted but the underside is still open. Further, the
upper side 8 of the holder is not planar, since the mechanical coupling devices 9 extend
up over the upper surface of the upper side. Moreover, the external surface on the lid

displays no high level of precision.

In one embodiment, those projections 10 which are disposed on the longitudinal, outer
side pieces 8 for the holder 1 are so high that they can serve for alignment of the entire
beam when this is inverted and placed with the upper side turned to face downwards
towards the workbench. The projections 10 are further so high that they permit
mounting of the outer ring or outer plate 17 of the robot anchorage without this

impeding the continued mounting operation.

In one alternative embodiment, it is possible to mount on the fixing means 2 elevation
plates which have downwardly directed projections that are sufficiently high to provide
the above-described function when the holder is inverted on the workbench and its

bottom 8 is mounted in position.

The above-described mounting procedure implies that the mounting plates included in
the fixing means 2 and the lid 8 are positioned in relation to one another. If the intention
is also that the bottom is to be positioned as well within narrow tolerances in relation to
the metal plates of the fixing means 2, at least one point, one line and one plane are
required. These lines are defined by four points which connect to the metal plates
included in the fixing means 2 and which guide the placing of the bottom in the x-

direction and in the y-direction.

The vertical position, the z-direction, is controlled with the aid of the above-mentioned
elevation plate which controls the vertical position of the metal plate included in the

fixing means 2 in relation to the workbench.

If the holder according to the present invention is to be provided with fixing means

disposed on the upper side, which is the case in the embodiment according to Fig. 3,
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they are applied in the metal plates included in the fixing means 2, and which are
intended to be positioned on the lid. The lid has holes which guide towards the outer
contour of the metal plates. The hole in the lid guides the position in the x-direction and
in the y-direction, as well as the rotation about the z-axis. By moving down the metal
plate included in the fixing means 2 in a direction towards the workbench or towards a
surface parallel in relation to the workbench, the rotation about all axes is locked at the
same time as the vertical direction, the z-direction, is determined. In order to obtain the
requisite rigidity, the metal plate included in the fixing means 2 must normally be
reinforced with a retrojacent structure, which is connected to the bottom of the holder 1.
This retrojacent structure is suitably provided with pins which engage in corresponding

holes or slots in the bottom in order to ensure satisfactory alignment and positioning.
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WHAT IS CLAIMED IS:

1. A holder for positioning and positionally fixing a workpiece in relation to
a fixed point or another workpiece, comprising at least one fixing means (2, 3) for
mounting a fixing device or a fixing apparatus, for positionally fixing the workpiece or
for securing the holder (1), for example on a motion apparatus, the holder being
composed of a number of inner, mutually interconnected planar, lamellar material
pieces (7, 13, 14), and a number of outer planar, lamellar material pieces (8)
interconnected to one another and to the inner material pieces, and together defining a
substantially closed volume, and the connections between the individual material pieces
comprising mechanical coupling devices (9, 10, 11) and/or glue unions, characterised
in that at least certain of the mechanical coupling devices are designed as guide means
(10, 11) for accurate alignment and positioning of components (2, 3, 7, 8, 13, 14)
included in the holder (1).

2. The holder as claimed in Claim 1, characterised in that the inner material
pieces (7, 13, 14) together form a three-dimensional structure with a number of box-

shaped, substantially closed formations.

3. The holder as claimed in Claim 1 or 2, characterised in that the outer
material pieces (8, 15) are, via the glue unions, interconnected with the edge surfaces or

edge regions of the inner material pieces (7, 13, 14).

4. The holder as claimed in any of Claims 2 or 3, characterised in that the
fixing means (2, 3) are each disposed on a unit (16, 18, respectively); that the
mechanical coupling devices (10, 11) on the units and one of the outer material pieces
(8) are in engagement with one another for positional determination of the fixing means

in relation to one another in the plane of the outer material piece.

5. The holder as claimed in any of Claims 1 to 4, characterised in that the
fixing means (2, 3) comprise metal plates (12, 17) of greater material thickness than the

material thickness in the lamellar material pieces (7, 8, 13, 14).
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6. The holder as claimed in any of Claims 1 to 5, characterised in that the
mechanical coupling devices include projections or pins (10) fitting in corresponding

recesses or apertures (11).

7. The holder as claimed in any of Claims 1 to 6, characterised in that the

mechanical coupling devices (9) comprise rivet and/or screw unions.

8. The holder as claimed in any of Claims 1 to 7, characterised in that at
least one of the fixing means (3) is an anchorage for securing the holder (1) on a motion

apparatus, for example an industrial robot.

9. The holder as claimed in any of Claims 1 to 8, characterised in that at
least on certain fixing means (2), there are secured couplings (4) which serve for
securing elongate arms (5) of tubular or profile material; that couplings are disposed on
this tubular or profile material; and that these couplings support or are themselves

formed as fixing means.

10. A method of manufacturing a holder for positioning a workpiece in
relation to a fixed point or another workpiece, the holder (1) being provided with at least
one fixing means (2, 3) on which is mounted a fixing device or a fixing apparatus by
means of which the workpiece is positionally fixed or by means of which the holder is
fixed for example on a motion apparatus, characterised in that, starting from lamellar,
planar material, planar inner (12, 13, 14) and outer (8) material pieces are cut out, from
which the holder (1) is assembled; that the inner material pieces (7, 13, 14) are
interconnected to one another and that they are enclosed by and connected with the
outer material pieces (8) which are disposed so that they define a substantially closed
volume, the interconnections between the material pieces being effected by means of
mechanical coupling devices (9, 10, 11) and/or glue unions; and that at least some of the
mechanical coupling devices (10, 11) are employed as guide means for accurate

alignment and positioning of components (2, 3, 7, 8, 13, 14) included in the holder (1).
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11. The method as claimed in Claim 10, characterised in that the inner
material pieces (7, 13, 14) are assembled to form a three-dimensional structure which is

given a number of box-shaped, substantially closed formations.

12. The method as claimed in Claim 10 or 11, characterised in that the outer
material pieces (8) are connected via the glue unions to edge surfaces or edge regions of

the inner material pieces (7, 13, 14).

13. The method as claimed in any of Claims 10 to 12, characterised in that
the fixing means (2, 3) are interconnected to inner material pieces (7, 13, 14) for the
formation of units (16, 18, respectively); that mechanical coupling devices (10, 11) on
the units and one of the outer material pieces (8) are employed for positional
determination of the units in relation to one another in the plane of the outer material

piece.

14. The method as claimed in any of Claims 10 to 13, characterised in that
at least certain of the mechanical coupling devices are formed as projections or pins (10)

fitting in corresponding recesses or apertures (11).

15. The method as claimed in any of Claims 10 to 14, characterised in that
at least one of the fixing means is formed as an anchorage (3), by means of which the

holder (1) is secured on a motion apparatus, for example an industrial robot.
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