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In a modular system, in particular for the construction of
devices for holding, clamping, and/or positioning work pieces,
there is a oase part (1) that extends in the X-Y planes and at
least one clamping part (2) that can be secured on this in
various selectable positions. The base part (1) incorporates
elevations (3) that are arranged in the X-Y planes in a grid
pattern, these elevations having surfaces that are configured as
supporting surfaces (4). Each of these elevations (3) has
reference surfaces (11) that face in the Z-direction and
incorporates undercut areas that serve to accommodate connecting
elements. The connecting elements extend between the elevations
(3) and the clamping part (2). On each elevation there are two
reference surfaces (5; 6) that are spaced one above the other and
spaced apart. The reference surfaces are separated-:from each
other by the undercut areas. The modular system permits a high
level of flexibility in positioning or determining positian,
while ensuring a high degree of stability and precise
replication. Connection is effected by connecting elements that
fit positively between the base part (1) and the clamping part
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CLAIM

1. A modular system, in particular for the construction of devices for
holding, clamping, and/or positioning workpieces, preferably on machines, with a base
part that extends in the X-Y plane, and at least one clamping part that can be secured
on this in various selectable positions, this base part comprising elevations that are
arranged to form a regular pattern in the X-Y plane, these elevations having surfaces
that are configured as supporting surfaces, and which in each instance have reference
surfaces that extend in the Z-direction, said elevations incorporating undercut sections
within the reference surfaces that are used to accommodate connecting elements, these
undercut areas being disposed at the same height, the connecting elements extending
between the elevations and the clamping part, wherein in each instance reference
surfaces are provided above each other, separated by the undercut areas, and spaced
apart from each other.
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(54) Title: COMPONENT SYSTEM, ESPECIALLY FOR CLAMPING WORXPIECES
(54) Bezeichnung: ELEMENTSYSTEM, INSBESONDERE ZUM SPANNEN VON WERKSTUCKEN
(57) Abstract

In a component system, especially for the construction
of devices for holding, clamping and/or positioning work-
pieces, there is a basic unit (1) extending in the X-Y plane and
at least one clamping component (2) which can be secured
thereto in various selectable positions, The basic unit (1) has
projections (3) regularly arranged in a grid in the X-Y Plane
with areas designed as supporting surfaces (4). These projec-
tions (3) have reference surfaces (11) pointing in the Z direc-
tion and undercuts to accept connecting components. The con-
necting components extend between the projection (3) and the
clamp (2). On each projection there are two spaced superimposed reference surfaces (5; 6). The reference surfaces are separated
by the undercut. The component system provides great flexibility in positioning or location while conferring great stability and re-
producibility. This makes it possible to interconnect matching joining components between the basic unit (1) and the clamping
component (2).

(57) Zusammenfassung

Bei einem Elementsystem, insbesondere zum Aufbau von Vorrichtungen fiir das Halten, Spannen und/oder Positionieren
von Werkstiicken, ist ein sich in X-Y-Ebene erstreckendes Grundteil (1) vorgesehen und mindestens ein auf diesem in verschi~ le-
nen *wihlbaren Positionen befestigbares Spannteil (2). Das Grundteil (1) weist regelmiigig in der X-Y-Ebene in einem Raster an-
geordnete Erhebungen (3) mit als Auflageflichen (4) ausgebildeten Oberfliichen auf. Diese Erhebungen (3) besitzen jeweils in Z-
Richtung weisende Referenzfldchen (11) und haben Hinterschneidungen, die zur Aufnahme von Verbindungsclementen dicnen.
Die Veroindungselemente erstrecken sich zwischen den Erkebungen (3) und dem Spannteil (2). An jeder Erhebung sind jeweils
zwei mit Abstand voneinander angeordnete Referenzflichen (5; 6) ibereinander vorgesehen. Die Referenzflichen sind durch die
Hinterschneidung voneinander getrennt. Das Elementsystem erlaubt eine groBe Flexibilitit in der Positionierung bzw. Lagebe-
stimmung bei hoher Stabilitit und hoher Wiederholgenauigkeit. Dabei erfolgt die Verbindung iiber {ormschlilssig zwischen
Grundteil (1) und Spannteil (2) eintauchende Verbindungselemente.
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Component System, Especially for Clamping Workpieces

TECHNICAL FIELD

This invention relates to a modular system, in particular for the construction of
devices for holding, clamping, and/or positioning workpieces, preferably on machines,
with a base part that extends in the X-Y plane, and at least one clamping part that can
be secured on this in various selectable positions, this base part comprising elevations
that are arranged to form a regular pattern in the X-Y plane, these elevations having
surfaces that are configured as supporting surfaces, and which in each instance have
reference surfaces that extend in the Z-direction, said eievations incorporating undercut
sections within the reference surfaces that are used to accommodate connecting
elements, these undercut areas being disposed at the same height, the connecting
elements extending between the elevations and the clamping part.
PRIOR ART

In a known device of this kind, the base plate of the device incorporates T-
grooves that are so arranged as to cross each other to form a grid and serve to
accommodate a T-nut that has an interior thread. The area of the T-groove that faces
upwards, and which is restricted, is not only designed to allow screws to pass through
it but is, at the same time, designed as a fitting groove. The clamping part, which lies
upon the supporting surface of the base plate of the device has, on its underneath
supporting surface a T-groove that forms a mirror image of the first T-groove referred
to above. A double-T-nut, which is a precise fit, is inserted into the adjacent and
aligned T-grooves. The double-T-nut is designed so as to be divided and the parts are
drawn together by a common connecting screw. The stability of this connection is
determined, essentially, by the strength of the screw connection. The double-T-nut,
which is a fitting and clamping element, must accommodate the shear forces in the X-
direction or the Y-direction. The greater the number of connections of this kind that
are incorporated in the structure, the greater the errors in precision and losses of
stability. A further, significant disadvantage of the known device is the fact that drilled
holes and grooves are required to provide accessibility to the connecting elements.
These serve exclusively to secure the parts of the device to each other. The workpiece
or device supports that are so constructed are of limited use because of the openings
that have to be provided.

IN:\bt}00236:BFD
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In addition, DE-PS 34 07 003 describes a clamping device for machine tools,
in which the strength of the connection between the base part and the clamping part or
betwe=n the members themselves is not determined by screws. This known device
incorporates an arrangement of parallel dove-tail grooves in the base part. Narrower
ribs or rails of the associated counterpart, that are, however, complementary to the
first-named grooves as far as arrangement and shape are concerned, engage in these
first-named grooves. The angles of the slanting edges of the grooves are identical. The
grooves are selected so as to be wide enough that the rails can always be inserted into
the grooves from above. The space in the corresponding groove that is left free by the
complementary rail is filled by a clamp strip in order to connect the two parts to each
other rigidly and immovably once adjustment has been completed. Although the
strength of the connection between the base part and the associated counterpart or
clamping part is not determined by the strength of a screw connection, in this instance,
there are, however, no reference surfaces that extend in the Z-direction. The
incorporation of inclined reference surfaces not only restricts the flexibility of this
known system very considerably in comparison to the known solution that incorporates
double-T-nuts; the known system with inclined reference surfaces on dove-tailed
grooves is also comparatively costly to manufacture.

OBJECT AND SUMMARY OF THE INVENTION

It is the object of the present invention to overcome or substantially ameliorate
the above disadvantages.

There is disclosed herein a modular system, in particular for the construction
of devices for holding, clamping, and/or positioning workpieces, preferably on
machines, with a base part that extends in the X-Y plane, and at least one clamping part
that can be secured on this in various selectable positions, this base part comprising
elevations that are arranged to form a regular pattern in the X-Y plane, these elevations
having surfaces that are configured as supporting surfaces, and which in each instance
have reference surfaces that extend in the Z-direction, said elevations incorporating
vndercut sections within the reference surfaces that are used to accommodate
connecting elements, these undercut areas being disposed at the same height, the
connecting elements extending between the elevations and the clamping part, wherein in
each instance reference surfaces are provided above each other, separated hv the
unc“, cut areas, and spaced apart from each other.

[N:\libtt}00236:8FD
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Furthermore, the new modular system is typically intended to provide for rapid
replication, with a high degree of stability and consistency, without any need for
supplementary measuring means or measurements. Beneficially, the modular system is
intended to make secure and reliable connection by means of connecting elements that
engage positively between the base part and the clamping part. To this end, on each
elevation there may be, in each instance, two separate reference surfaces arranged so as
to be spaced apart from each other, and spaced apart above each other by undercutting.

In a preferred embodiment, the reference surfaces are aligned.

Preferably, the provision of two reference surfaces that are offset relative to
each other in the Z-direction and are both recessed behind the supporting surface of the
base part entails the advantage that extremely solid bracing with contact on the
reference surfaces is made possible. The clamping part may be pressed under very
high pressure against the reference surfaces by means of a filler piece, for example, a
wedge. When this is done, the connecting element may be inserted parallel to the X-Y
axis, with the result that it is possible to produce very high structures in the Z-direction
and that these require comparatively little space in the area where they are connected to
the base part. Beneficially, the symmetrical arrangement of the reference surfaces
relative to the undercut area or groove ensures the optimal transfer of force between the
base part and the clamping part. Advantageously, the present invention provides a very
high level of rigidity and accuracy of the connection.

{N:\ibtt}00236:8F0



BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will be described
in greater detail below on the basis of the drawings appended
hereto. These drawings show the following:

Figure 1: a perspective view of a base part:

‘Figure 2: a perspective view of an arrangement of various
clamping parts on the base part;

Figures 3 to 8: different embodiments of the elevations that are
arranged in a grid pattern on the base part;

Figure 9: a crass-section through a special configuration of the
elevation;

Figure 10: a plan view of the elevation as in figure 9;

Figure 11: a perspective view of a clamping wedge in the
assembled state;

Figure 12: an exploded view of another clamping wedge;

Figure 13: an embodiment of a differently shaped clamping wedge,
in perspective;

Figure 14: a perspective view of an embodiment of another
clamping wedge;

Figure 15: a view from the front of an elevation at the edge of a
base part with an attached auxiliary component, both
sides being coupled by means of a specially formed
connecting element;

Figure 16: a perspective drawing of the connecting element;

Figure 17: a front view of a clamping part that is fixed in
position by a connecting element;

Figure 18: a perspective view of another arrangement;

Figure 19: a perspective view of the arrangement of a further
arrangement shown by way of example;

Figure 20: a perspective view of a specially shaped base part;

Figure 21: a perspective view of another base part shown as an

example;



Figure 22: - perspective view of a structural situation of the
two base parts 20 and 21;

Figure 23: a plan view of a base part with a shpplementary
structural member fixed thereon.

THE BEST MODE FOR CARRYING OUT THE INVENTION

In the various embodiments that are shown, identical or
corresiponding parts are in each case identified ky the same
reference numbers. If necessary, they are distinguished only by
the number of apostrophes following the reference numbers.

Figure 1 is a perspective view of a base part that bears the
collective reference number 1. This base part 1 incorporates
elevations 3 that are arranged in a regulaf grid pattern. Viewed
from above, the elevations 3 have a square surface. The
elevations have supporting surfaces 4 on their upper sides. At
their sides, the elevations have two reference surfaces 5 and 6
that are provided on all four sides and separated from each other
by a circumferential groove 7. A reference surface 11 extends
between the elevations, parallel to the supporting surface 4.

The reference surfaces 5 and 6 serve as reférence surfaces for
measurements taken in the X-direction and the Y-direction. The
referance surface 11 serves as a reference surface for
measurements made in the Z-direction. The reference surfaces 5
aind 6 that are so arranged as to be spaced one above the other

each lie in common planes.

Figure 2 shows an exemplary arrangement of the clamping means or

supporting members on the base part.

Flat bars 21, the width [flank spacing] of which corresponds to
the spacing between the reference surfaces 6, 5, respectively, of
adjan=nt elevations 3, are arranged parallel to each other on the
reference surface 11 of the base part. Flat bars 20, the width

5



of which corresponds tao the spacing between the base of the
grooves of two opposing grooves 7 of the elevations 3, lie on
these lower flat rods 21. The thickness of the flat rod 21
corresponds to the height of the reference surface 6. The
thickness of the flat rod 20 corresponds to the depth of the
groove 7. Two additional flat rods 21, the surfaces of which are
flush with the supporting surface 4 of the elevations 3 are
arranged parallel to each other and transversely to the flat rods
20 and 21. The different flat rods 20 and 21 can be pinned
together permanently, when they are then fixed immovably in the

base part.

Figures 3 to 8 show different forms and arrangements both of the
grooves and of the reference surfaces. The outline shape of the
elevations 3 can vary, for example, it can be round instead of
square. In the embodiment shown in figures 3, 4, and 5, the
reference surfaces 5 and 6 are configured so as to be rectilinear
in the Z-direction. In the embodiment shown in figure 6, the
reference surfaces 5/ and 6’ are rounded. Figures 7 and 8 show
the reference surfaces 5’/ and 6’/ in an embodiment in which only
the central area of the reference surfaces is rectilinear in the
Z-direction, whereas there are in each instance adjacent bevelled

surfaces above and below.

Figures 9 and 10 show an elevation 3 which is of square outline
and which each have at the centre of the reference surfaces 5 and
6 that are arranged around the circumference, a square half-
groove 22 that continues in the base part 1 in a square

continuous groove 23.

Figures 11, 12, 13, 14, and 16 show different shapes of
connecting elements that are in the form of clamping wedges. The
shape of the connecting elements corresponds to the shape of the
grooves which, on the one hand, are provided in the elevations 3
of the base part, and to the grooves in the clamping parts 2 that

6



are meant to ke secured to the base part 1, said grooves being
disposed at the same height. Figure 17 shows the arrangement of
a clamping part 2 between two opposing elevatiéns 3. The
clamping part 2 is only shown in part. It lies with its lower
face surface on the refer=-.e surface 11 of the base part 1 and
has rectangular grooves 2c which extend at the same height as the
opposing grooves 7, in its side faces. 1In the embodiment shown,
clamping wedges 8’ are used as the connecting elements between
the clamping part 2 and the elevations 3; these clamping wedges
clamp in the direction of the resultant C (see the force diagram,
figure 17) when the tightening screws 8a that extend axially are
drawn tight.

In the embodiment shown in figure 18, the clamping part consists
of two wedge-shaped, complementary plates Za and 2b. The plates
2a and 2b are fixed in the X plane and the Y plane between the
opposing reference surfaces of opposing elevations 3 by
appropriate displacement in the longitudinal direction. They are
prevented from moving in the Z-direction by the continuous
connecting elements that are configured as bars 8, which are
inserted into the grooves in the clamping part halves and .‘he
elevations 3 that are opposite each other in each instance.

In the embodiment shown in figure 19, four base parts, each
having four elevations 3/’, are arranged on a common supporting
plate 22 which may be, for example, a machine table. The
arrangement of the four base parts 1/’ is such as to result in a
completely uniform grid between all sixteen elevations 3’’.
Beneath the reference surface 11’ there are two intersecting
channels 23 on each base part 1’/. Two intersecting but lower
channels 24 are formed between the four base parts 1’‘. Filings,
chips, and similar machine waste, diluted soluble oil, cutting
oil, and the like can run off through the channels 23 and 24.



The clamping part 2’‘ that can be secured by conventional
connecting elements, for example, bars, between the elevations
3’/ is, in its turn, provided with additional grooves and that
extend in the Z-direction, and matching reference surfaces.

Other clamping parts or attachments can be secured to the
clamping part 2’/ in the same or a similar manner as the clamping
part 2/’ is itself secured to the base part 1’’.

Figure 20 shows a base part 1’ that incorporates elevations 3’
that face downwards and an elevation 3’’’ which faces upwards.
All of the elevations incorporate the reference surfaces 5 and 6
referred to heretofore as well as the grooves 7 that run between

these.

Figure 21 shows an additional base part 1’‘ that incorporates two
elevations 3’. There is a groove 7a beneath the reference

surface 6.

Figure 22 shows how the two base parts 1/ and 1/’ are assembled
using bars 8 that serve as connecting elements. 1In this
arrangement it is possible that one element 1’ be regarded as a
base part and the second element 1’‘’ be regarded as the clamping
part. In this sense, in this solution too, a base part 1’ is
connected to a clamping part 1’/ through connecting elements 8.

Figure 23 shows a further design variation in which one base part
1 is provided with elevations 3. A base part 1/ with elevations
3/ is fixed in place on this base part. This fixing is effected
by way of connecting elements 8 and 8’ as well as by the locking

parts 18 and 19.

The modular system according to the present invention is of
universal application. It can also be used, to great advantage,
to produce modular toys and toy building blocks.
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The claims defining the invention are as follows:

1.

A modular system, in particular for the construction of devices for

holding, clamping, and/or positioning workpieces, preferably on machines, with a base
part that extends in the X-Y plane, and at least one clamping part that can be secured

on this in various selectable positions, this base part comprising elevations that are

arranged to form a regular pattern in the X-Y plane, these elevations having surfaces

that are configured as supporting surfaces, and which in each instanice have reference

surfaces that extend in the Z-direction, said elevations incorporating undercut sections

within the reference surfaces that are used to accommodate connecting elements, these

undercut areas being disposed at the same height, the connecting elements extending
between the elevations and the clamping part, wherein in each instance reference
surfaces are provided above each other, separated by the undercut areas, and spaced

apart from each other.

2.

A modular system as defined in claim 1, wherein the reference

surfaces are aligned with each other.

3.

A modular system as defined in claim 1 or claim 2, whercin in plan

view the elevations are configured to be polygonal.

4,

A modular system as defined in claim 1 or claim 2, wherein in plan

view the elevations are round.

5.

A modular system as defined in one or mnre of the claims 1 to 4,

wherein the connecting elements are configured as flat bodies that, on two opposing
side surfaces, are of a shape and dimensions that correspond with the shape and
dimensions of the undercut areas in the elevations.

6.

A modular system as defined in one or more of the claims 1 to 5,

wherein the undercut areas are grooves.

7.

A modular system as defined in claim 6, wherein the grooves extend

around the elevations.

8.

A modular system as defined in claim 6 or claim 7, wherein the

grooves are of a rectangular cross-section.

0.

A modular system as defined in one or more of the claims 6 to 8,

wherein the grooves are of a semi-circular cross-section.

10.

A modular system as defined in one or mor:- of the claims 6 to 9,

wherein the groove are of a V-shaped cross-section.

11.

A modular system as defined in one or more of the claims 1 to 10,

wherein the connecting elements are formed as bars, the cross-section of which fills, at

least essentially, the opposing grooves in the elevations and the clamping part.

12.

A modular system as defined in claim 11, wherein the width of the

N tibtt]00236 - 0FO
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bars corresponds to the spacing of the opposing groove bases of adjacent elevations and
clamping parts.

13. A modular system as defined in one or more of the cizims 1 to 12,
wherein the elevations incorporate a plurality of grooves that are parallel to each other
and are arranged one above the other in the Z-direction.

14. A modular system as defired in one or more of the claims 1 to 13,
wherein the reference surfaces are configured so as tc be rectilinear in the Z-direction.

15. A modular system as defined in one or more of the claims 1 to 14,
wherein the reference surfaces are configured so as to be rounded in the Z-direction.

16. A modular system as defined in one or more of the claims 1 to {5,
wherein the references surfaces are configured with a plurality of edges in the Z-
direction.

17. A modular system as detined in one or more of the claims 6 to 16,

wherein the connecting elements can be clamped in the grooves.

18. A modular system as defined in one or more of the claims 6 to 17,
wherein the connecting elements are configured from a plurality of parts, and the
different parts, which have inclined surfaces that are adjacent to each other, can be
moved in the longitudinal direction by means of a screw so as to be clamped in the
grooves.

19. A modular system as defined in one or more of the claims 6 to 18,
wherein the clamping part incorporates grooves at the level of the grooves in the
elevations, and are configured to rest on the reference surfaces.

20. A modular system as defined in one or more of the claims 1 to 19,
wherein the space between the reference surfaces of adjacent elevations corresponds to
the space between the reference surfaces of an elevation or else is an even-numbered
multiple thereof.

21. A modular system as defined in one or mere of the claims 1 to 20,
wherein the hase part incorporates a reference surface that extends parallel to the
supporting surfaces of the elevations.

DATED this First Day of September 1994
Jorg Wiemers, Frank Wiemers

Patent Attorneys for the Applicants
SPRUSON & FERGUSON
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ABSTRACT

In a modular system, in particular for the conétruction of
devices for holding, clamping, and/or positioning work pieces,
there is a base part (1) that extends in the X-Y planes and at
least one clamping part (2) that can be secured on this in
various selectable positions. The base part (1) incorporates
elevations (3) that are arranged in the X-Y planes in a grid
pattern, these elevations having surfaces that are configured as
supporting surfaces (4). Each of these elevations (3) has
reference surfaces (1ll) that face in the Z-direction and
incorporates undercut areas that serve to accommodate connecting
elements. The connecting elements extend between the elevations
(3) and the clamping part (2). On each elevation there are two
reference surfaces (5; 6) that are spaced one above the other and
cpaced apart. The reference surfaces are separated-frocm each
other by the undercut areas. The modular system permits a high
level of flexibility in positioning or determining position,
while ensuring a high degree of stability and precise
replication. Connection is effected by connecting elements that
fit positively between the base part (1) and the clamping part

(2).
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