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posed locking projections of the gripping arms such that, when the
structural element is oriented The invention is directed to constructions
toys,  at 90[err] to its "normal" radial orientation in the and more
particularly to novel and improved forms  connector element, it may be
pressed laterally be- of construction toy, comprising hub-like conector   5
tween a pair of gripping arms and snapped into elements and strut-like
structural elements adapted  locked position, with the locking projections
engag- to be removably engaged with the connector ele-    ing the X-shaped
cross section to immobilize the ments to form a composite structure, as
defined in  structural element. the preambles of claims 1 and 18. The
invention is     Among the structural possibilities enabled by also
directed to an adaptor element for such con-  10  the last mentioned
feature of crosswise gripping of struciton toys.
structural elements is the assembly of articulated A variety of
construction toys is known, which  belt-like structures, which can be
incorporated into are comprised of combinations of conector ele-
dynamically operated toy structures, such as bull- ments and structural
elements which can be com-   dozers, tanks, conveyor belts and the like,
and also bined in various forms to form composite struc-  15  static
structures such as catenary suspension ele- tures. One example is disclosed
in DE-A-35 24        ments. 467.
One form of connector element enables one The object of the invention is to
provide con-  connector to be joined with another, in planes struction toys
incorporating a variety of unique and  which are disposed at right angles
to each other. A advantageous features enhancing  their perfor-  20  pair
of thus-joined connector elements provides for mances, which toys can be
mass-produced on a       an assembly with structural elements in two
princi- low cost basis.                                    pal planes. In
addition, each of the available sock- In order to comply with this object,
a construc-  ets still retains the ability to lockingly receive struc-
tonal toy system is proposed which comprises the   tural elements oriented
at right angles to the princi- features of claims 1 and 18, respectively.
Further-  25  pal plane of the hub-like connector element. In one more, an
adaptor element is which comprises the    modification, an assembly of
connector elements features of claim 35 is proposed.                  can
be provided which accommodates the mount- Preferred embodiments and
improvements of       ing of strut elements extending in four planar direc-
the invention are subject of the subclaims appen-  tions from a central
axis. Modified forms of such ded to the respective independent claims.
30  connector element assemblies are provided in The device of the present
invention, while be-  which strut elements extend in three planar direc-
ing of a kown general type, incorporates a variety  tions (forming a
Tee-shaped joint) or in two planar of unique and advantageous features
which greatly  directions (forming a right angular comer joint). enhance
its perfomance. At the same time, the          The design and construction
of the socket- device is designed to be mass produced by injec-  35
forming recesses, on the one hand, and the ends tion molding techniques, so
as to be capable of    of the strut elements, on the other hand, advanta-
manufacture on a low cost basis.                   geously is such that the
cooperative action of the A hub-like connector element is provided with
rib and groove means serves to yieldably urge the a plurality of generally
radially oriented sockets for  strut elements axially into tight end face
contact receivng and lockingly engaging end portions of  40   with the end
wall of the recess. This provides for a typical structural elements of
strut-like configura-  significant degree of additional stability in the
con- tion. The connecting sockets are designed to ac-   nection between the
strut and connector. comodate lateral snap-in insertion of the structural
To particular advantage, the construction toy elements. The end extremities
of the structural    system includes a series of struts of graduated
elements are formed with an annular groove, defin-  40  lengths, graduated
in accordance with a predeter- ing a flanged end. The sockets on the
connector    mined formula such that when two struts of a given elements
are defined by spaced pairs of gripping   length in a series are joined
with connector ele- arms, and each arm includes an inwardly protrud-
ments to form a right angularly related structure, ing locking projection
arranged to be received in  the strut of the next larger length in the
series is of the annular groove of the structural element. Ac-  50  an
appropriate length to be joined in the assembly cordingly, upon lateral
snap-in installation of a  along the hypotenuse of the triangular
structure. In structural element, it is locked against axial with-  this
manner, a large structural assembly may be drawal from the connector
element.                 formed utilizing rigid triangular structural
subas- The strut-like structural elements, molded to be  semblies of
various different sizes for maximum of circular cross section at the ends,
are config-  55  strength and rigidity. ured, in regions intermediate the
ends in a gen-      In the new system, in which a series of strut erally
X-shaped cross section. The X-shaped cross  elements of graduated lengths
is provided accord- section is arranged for cooperation with the op-   ing
to the before- mentioned principle, a structure 2    



3                 EP 0 490 033 B1                      4 consisting of a
pair of like strut elements of a given  Fig. 10 is an elevational view of a
strut-like length in the series, mounted on opposite sides of
structural element constructed according to the a connector element so as
to be coaxial, are equal    invention. in length to the length of a strut
element two sizes   Fig. 11 is a highly enlarged, fragmentary per- larger
in the series. This arrangement provides for   5  spective view showing the
structural element of an extraordinary degree of flexibility in the
arrange-  Fig. 10 installed in a socket of a connector ment of structural
parts in any assembly.              element at right angles to the normal
radial A significant aspect of the foregoing geometric     orientation.
relationship is the fact that the strut elements can   Fig. 12 is a
transverse cross sectional view as be assembled with the connector elements
by lat-  10    taken generally on line 12-12 of Fig. 11. eral snap-in
assembly, so that the center to center    Fig. 13 is a bottom  perspective
view of an distance of a pair of connector elements does not      adapter
block element, for integrating the con- have to be enlarged in order to
receive a strut        struction toy with certain popular, block-type
element. This enables a structure to be easily         construction toys.
added to and/or modified even after it has reached   15  Fig. 14 is an
elevational view, partly in section, a stage of substantial rigidity.
of the adapter block of Fig. 13. For many dynamic structures, a driving
rela-       Fig. 15 is a top plan view of the assembly of tionship between
a strut element, functioning as an    Fig. 14. axle, and an associated
connector element may be       Fig. 16 is a perspective view of an assembly
of desired. To this end, the construction toy system    20  a pair of
modified connector elements each with incorporates a drive element
comprising a socket-     the other. forming recess of the type described,
which is         Fig. 17 is an exploded view showing the compo- intended
for the crosswise reception of a strut        nent elements of the assembly
of Fig. 16. element functioning as an axle for an adjacent         Fig. 18
is a greatly enlarged, fragmentary per- connector element. The drive
element is formed   25    spective view of a connector element of Fig. 16.
with a laterally extending drive pin arranged to be    Fig. 19 is an
elevational view of the assembly of received between adjacent spoke-like
webs of a         Fig. 16. connector element, in order to lock the
connector      Fig. 20 is an enlarged, fragmentary sectional element in
driving relation to the strut on which it is  view, illustrating the manner
in which a structural supported.                                      30
element of Fig. 19 is inserted in certain of the For a more complete
understanding of the           sockets of the connector element. above and
other features and advantages of the         Fig. 21 is a side elevational
view of a single invention, reference should be made to the follow-
socket connector element constructed to receive ing detailed description of
preferred embodiments      one strut element oriented axially in a socket-
and to the accompanying drawing.                35     forming recess and a
second strut element in a Preferred embodiments are described in con-
hub bearing, disposed at right angles thereto. nection with the drawings,
in which                    Fig. 22 is a side elevational view of a two
Fig. 1 is an elevational view, partly in section, of  element connector. a
hub-like connector element constructed ac-         Figs. 23-29 illustrate
other modifications of con- cording to the invention, with selected
structural  40  nector elements. elements joined therewith.
Fig. 30 is a group view illustrating a series of Fig. 2 is a greatly
enlarged, fragmentary, per-     strut elements of graduated length and also
the spective view of a portion of the connector ele-     relationship of
the length of a given strut of a ment of Fig. 1.
series to smaller struts joined together coaxially Fig. 3 is an enlarged,
fragmentary view of the   45  by a connecting element. end portion of a
strut-like structural element      Fig. 31 is a greatly enlarged view
illustrating the constructed in accordance with the invention.
socket portion of a connecting element in cross Fig. 4 is a cross sectional
view as taken on line   section as joined with a strut element. 4-4 of Fig.
3.                                       Fig. 32 is an elevational view of
an assembly of Figs. 5, 8 and 7 are sequential views, as taken   50  strut
and connector elements arranged in trian- generally on line 7-7 of Fig. 1,
showing progres-   gular sub-units of increasing size. sive stages of
lateral, snap-in insertion of a       Fig. 33 is a top plan view of an
articulated belt structural element into a socket of the connector   or
tread structure constructed of a plurality of element of Fig. 1.
single unit connectors and a plurality of strut Figs. 8 and 9 are enlarged,
cross sectional  55     elements mounted in crosswise relation therein.
views as taken generally on lines 8-8, 9-9 re-       Fig. 34 is a cross
sectional view as taken along spectively of Fig. 1.
line 34-34 of Fig. 33. 3    5                EP 0 490 033 B1
6 



Figs. 35-39 are various views illustrating a modi-  order 5,334 mm (0.210
inch). Accordingly, it is fied form of connector element which is capable
desirable to form the lateral edges 22 of the grip- of assembly with a like
connector element.      ping arms to diverge from the throat 21 to the
outer Figs. 40, 41 illustrate a connector element of the  lateral surface
23 of the gripping arm. An angle of type shown in Figs. 35-39, as assembled
with a   5   divergence of about 15 [err] is appropriate. This facili-
connector element of the type shown in Figs.   tates the lateral insertion
of the structural element 16-20.
13 into the grooves 18 by causing the gripping Fig. 42 is a perspective
view of a drive element  arms 16 to be laterally displaced and separated.
constructed for crosswise reception of a strut  Once the structural element
is seated in the element serving as an axle, and provided with a   l0
grooves 180 the gripping arms 16 close snugly driving lug.
about the structural element to retain it in position. Fig. 43 is an
elevational view of the driving      Each of the gripping arms 16 is
provided with a element of Fig. 42, showing a strut element     locking
projection 24, desirably of semicylindrical gripped in crosswise relation
therein.          configuration, extending at right angles to the radial
Fig. 44 is a view, similar to Fig. 43, showing in  15  axis of the socket
defined by the gripping ele- addition a connector element received on the
ments. In the illustrated construction, the projec- strut element and
drivingly engaged for rotation  tions 24 are of generally uniform cross
section and therewith.                                      extend from one
side edge of the gripping arms 16 Fig. 45 is an elevational view of a
combined   to the other, as shown best in the enlarged per- pulley and
wheel-forming element.          20  spective view of Fig. 2. Fig. 46 is a
side elevational view of a tire-like  The locking projections 24 are spaced
radially element adapted for assembly with the element  outward a short
distance from the base wall 15 of of Fig. 45.
the socket and define therewith a flange-receiving Figs. 47, 48 are cross
sectional views as taken  recess 25 at the inner or base end of the socket.
generally on lines 47-47, 48-48 respectively of  25  As shown in Fig. 3,
the end extremity of each Figs. 45, 46.                                  of
the structural elements 13 is configured such A hub-like connector element
10 is shown par-  that a longitudinal cross section of the end portion
ticularly in Fig. 1. The connector element includes  is approximately the
same as the longitudinal cross a central hub cylinder 11 and radiating
spokes 12.  section of a socket 14, taken along its radial axis in The
illustrated form provides for the connection of  30  a plane parallel to
the flat sides of the connector eight, radially disposed structural
elements 13.  element. The structural elements 13 include cylin- The radial
spokes 12 support an array of eight  drical end flanges 26 of a size and
shape to be sockets 14, each comprising an end wall 15 and   received in
the flange-receiving recess 25 of the spaced-apart, opposed gripping
elements 16. The   socket. Immediately adjacent the cylindrical end sockets
14 are radially disposed with respect to the   35  flange 26 is an annular
groove 27 of a semicircular central axis 17 of the connector, and the
respective  cross sectional configuration adapted to be re- pairs of
gripping elements 16 are desirably ar-   ceived within the narrowed space
between op- ranged on opposite sides of the radial axis of the  posed
locking projections 24. Immediately adjacent socket, in generally parallel
relation to such radial  the annular groove 27 is a cylindrical gripping
axis.                                         40  portion 28, which is
adapted to be received in the The gripping elements 16 are provided in
their  concave grooves 18 and gripped snugly by the outer portions with
concave grooves 18, which are  outer portions of the gripping arms 16. The
axial concentric about the radial axis 19 of the socket  length of the
gripping portion 28 desirably cor- and extend from the outer end
extremities 20 of the  responds to the effective length of the grooves 18.
gripping elements a suitable distance toward the   45  The cylindrical
flange 26 may have an axial length base wall 15 of the socket, typically
about halfway.  of, for example, 1,575 mm (0.062 inch). The an- The
strut-like structural elements 13 are of   nular groove 27 and the locking
projections 24 may generally cylindrical construction at the their end
have a typical radius of approximately, 1,575 mm extremities. The
structural elements may have a   (0.062 inch). For structural elements of
6,35 mm nominal diameter of, for example, approximately  50  (1/4 inch)
nominal diameter a suitable length overall 6,35 mm (0.250 inch),for
cooperation with concave  for the gripping sockets 14 is about 8,89 mm
(0.35 grooves 18 in the gripping elements formed on a   inch). diameter of
the same dimension.                      A typical form of strut-like
structural element 13 As is apparent in Fig. 5, the arc of the grooves  is
shown in Fig. 10. The element may of course be 18 serves to narrow the
entrance area to a dimen-  55  of any length, and a typical construction
toy set sion significantly less than the 6,35 mm (0.250   incorporating
principles of the invention would uti- inch) diameter of the structural
element The di-  lize large numbers of such elements, of various mension at
the throat or opening 21 may be on the  appropriate lengths. To particular
advantage, por- 4    7                 EP 0 490 033 B1
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tions of the structural element between its respec-  external projections
50. In addition, the friction tive end portions 30 are of an X-shaped cross
posts 51 are dimensioned to have tangential con- sectional configuration,
comprised of ribs 31, ex-  tact with the sides of the projections 50 when
tending radially, typically at 90  angular intervals  construction blocks
are placed one atop the other. and preferably with the external surfaces 32
of the   5   This enables, in a known manner, the plurality of ribs lying
on the cylindrical envelope of the ele-  construction blocks to be
frictionally assembled to ment as defined by its cylindrical end portions.
form a composite structure. By properly dimensioning the thickness 33 of
The adapter block 40 includes a "top" wall 52 the ribs 31, and slightly
beveling the outer sidewall  and sidewalls 53. In the illustrated
arrangement, the portions thereof, as indicated at 34, the structural  10
adapter block is of square configuration, but other element is able to be
pushed laterally into the open  configurations are possible within the
contemplation end of a radial socket 14 and forced between a pair  of the
invention. Projecting from the top wall 52 are of opposed locking
projections 24, as reflected in  four elongated cylindrical projections 54
of a diam- Figs. 11 and 12, seating the projections in recesses  eter and
spacing corresponding to the short cir- 39 between adjacent ribs.
15  cular projections 50 of the construction blocks 41, The X-shaped cross
section of the structural    42. These cylindrical projections 54 may be
in- element may be periodically interrupted by one or  serted into the open
cavity 49 of a construction more pairs of cylindrical portions 35 spaced
apart a  block and desirably are of a length corresponding distance
approximately equal to the width dimen-   generally to the depth of the
cavity 49. sion 36 of the gripping arms 16. When the struc-  20  A tubular
adapter sleeve 55 extends from the tural element is snapped into locked
position on   underside of the "top" wall 52, through the open the
projections 24, as shown in Figs. 11 and 12,   cavity 56 in the adapter
block 40. The internal the structural element is locked in position
axially,  diameter of the tubular sleeve is such as to snugly laterally and
rotationally. Alternatively, if the struc-  receive an end portion 30 of a
structural element tural element is applied laterally into the radial  25
13, as shown in Fig. 14. The tubular sleeve 55 is socket 14 in one of its
areas 37 in which adjacent  recessed below the open edge 57 of the adapter
cylindrical sections 35 are widely spaced, it is   block side walls 53 so
that the adapter block 40 possible to adjust the position of the structural
may be assembled with a conventional construction element along its axis,
within limits.             block 41, 42 in an otherwise known manner. In a
specifically advantageous embodiment of  30   A connector element 70, shown
in Figs. 16, 17, the invention, the width of the ribs 31 may be on  has the
general "snowflake" configuration of the the order of 0,236 mm (0.093
inch), tapered con-   device described above, and has many of the vergently
in the outer portions, as is reflected par-  structural features of the
before mentioned device, ticularly in Fig. 4. It will be understood that
"X-  but is specially modified to accommodate assem- shaped" configuration
of the structural elements 13   35  bly with a second, similarly configured
connector is not limited in principle to the use of two pairs of  element
oriented at right angles thereto. The con- ribs. For example, three pairs
of ribs may be ar-  nector element 70 is generally of a flat, open ranged
at 60  angular spacing. Accordingly, the    configuration, typically about
6,35 mm (1/4 inch) in term "X-shaped", as used herein, is to be inter-
thickness. At its center, the connecting element 70 preted as encompassing
such alternatives.     40  has a solid, semi-cylindrical core 71. Guide
walls As reflected in Figs. 13 to 15, the present     72, 73 extend from
opposite sides of the core 71, invention provides an adapter element 40 of
block-  in spaced-apart, parallel relation. The spacing be- like
configuration, which is adapted to interface  tween the guide walls 72, 73
is substantially equal between conventional block-type construction ele-
to the thickness of the connector element, allowing ments and the
construction toy elements of the   45  for a second such element 70a to be
received present invention.                                 within the
recess 74 defined by the spaced-apart In Figs. 14 and 15, for example,
elements 41,   guide walls 72, 73 and a flat transverse wall 75 42 are
block-like construction elements of a known  which forms one side of the
core 71 and is posi- type, constructed in the form of an open-sided
tioned on an axial plane passing through the con- block provided with a
"top" wall 44 and sidewalls  50  nector element. 45 to 48 forming an open
cavity 49. The top wall       Extending radially outward from the core are
a 44 is provided with a plurality (eight in the illustra-  plurality of
spoke-like elements 76 to 78 which, at tion) of short circular projections
50. Also extending  their outer ends, join with peripheral walls 79, 80. In
from the top wall 44 through the cavity 49 are three  the illustrated
arrangement, the walls 79, 80 define elongated tubular friction posts 51.
In accordance   55  seven sides of a generally octagonal structure, with
with known design of the block-type construction   the eighth side being
open to accommodate the elements 41, 42, the internal dimensions of the
recess 74. As is evident in Fig. 17, the several cavity 49 are such as to
fit snugly about the      walls 79 extend continuously from one spoke to
the 5    9                 EP 0 490 033 B1                    10 



other (or from a spoke to the guide walls 72, 73).  element 70 receives the
right-hand portion of the The wall 80, which lies directly opposite the
recess  element 70a. The completed assembly of the two 74 is, however,
formed with a discontinuity in form  connecting elements 70, 70a is evident
in the per- of a gap 81 the function of which will be explained  spective
view of Fig. 16. The assembled connec- hereinafter.
5   tors provide radially oriented strut-receiving reces- Each of the walls
79, 80 forms the end wall of  ses in two planes, so that the structural
possibilities a strut-receiving socket 82 (in the case of the walls  of the
system are greatly enhanced. 79) or 83 (in the case of the interrupted wall
80).    To secure the two connector elements 70, 70a Each of the sockets is
defined by pairs of opposed  in  assembled  relation, cooperating  ribs and
gripping elements 84 provided internally with semi-  10  grooves are formed
on the respective parts. The cylindrical locking projections 85, which
extend at  guide walls 72, 73 are provided with transverse right angles to
the generally radial axis of the   detent grooves 97. These are arranged to
receive socket. The locking projections, in conjunction with  appropriately
located detent ribs 98 on the op- the base walls 79, 80, define
flange-receiving re-  posite connector element. The ribs 98, as indicated
cesses 86. The outer portions of the gripping ele-  15  in Fig. 17, are
formed on the radial spoke-like ments 84 are formed with concave grooves 87
elements 77. During assembly of a pair of connec- concentric with respect
to the generally radial axis  tor elements 70, 70a, as the projecting ribs
98 88 of the socket.                                  reach the outer end
of the guide walls 72, 73, the As shown in Fig. 19, strut-like structural
ele-  guide walls are elastically displaced outwardly a ments 90 are
provided with cylindrical end flanges   20  distance sufficient to
accommodate the presence of 91, adjacent annular grooves 92, and
cylindrical  the ribs. This elastic displacement is facilitated by portions
93 arranged to be received snugly in the  providing a small gap 81 in the
recess wall 80. concave grooves 87 of the gripping elements. The   Thus,
during the assembly process, the opposite structural member 90 (sometimes
referred to as a   halves of the divided wall 80 are displaced toward
strut) normally is assembled with the connector  25  each other,
facilitating the outward displacement of element 70 by being pressed
laterally into one of  the guide walls 72, 73. This process is happening
the sockets 82. The lateral entrance to the socket  simultaneously on both
of the connector elements 82 is partially closed by a narrow throat
section,  70, 70a, as will be understood. defined by upper and lower edges
94 of the cylin-      The single plane connector element described drical
grooves 87. Divergent guide surfaces 95 are  30  in Figs. 1 to 5 is formed
with a symmetrical array provided to facilitate lateral insertion of the
struc-  of eight strut-receiving sockets. The individual con- tural
elements.                                    nector elements 70, 70a, on
the other hand, are To particular advantage, the configuration of   formed
with one less strut-receiving socket, by the sockets and struts is such
that, when a strut  reason of the open-sided recess 74 at one side of end
is received in a socket, the flat flange end wall  35  the connector.
Nevertheless, when the two ele- 91 a of the strut is resiliently urged into
firm face to  ments are assembled, as reflected in Fig. 16, for face
contact with the flat base wall 79 (or 80) of the  example, each connector
element contributes, in socket. This arrangement adds significant stability
effect, a strut-receiving socket to the other connec- and rigidity to an
assembly of parts. The desired  tor element, so that there are four pairs
of opposed relationship is achieved by displacing the locking   40  sockets
in each plane. projections 85 slightly in the direction of the socket  When
two of the connecting elements are as- end wall 79, with respect to the
"normal" position  sembled in the manner of Fig. 16, three opposed of the
strut groove 92. Thus, when the strut is    pairs of sockets on each
connecting element are snapped into assembled position it is automatically
open and accessible for lateral insertion of a strut pressed toward the
bottom of the socket to urge   45  90. However, in the case of one of the
opposed the flat walls 91a and 79 into tight face to face  pairs of sockets
83, 83a, normal lateral insertion of contact.
a strut is precluded by the immediate adjacency of With reference now to
the exploded view of      outwardly extending gripping elements 84 carried
Fig. 17, a second connector element 70a identical  by the opposite
connecting element of the assem- to the connector element 70 is oriented so
that its  50  bly. principal plane lies at right angles to that of the
Insertion of a strut element 90 into the partially element 70 and also so
that its recess side (not   inaccessible sockets 83, 83a is facilitated by
rea- shown in Fig. 17) faces the recess 74 of the       son of the slotted
recess wall 80. The slot or gap element 70. When these two elements 70, 70a
are    81 therein enables limited outward displacement of moved together,
in the direction of the arrow 96,  55  the adjacent gripping arms 84 to
enable a strut the portion of the connector 70 to the left of the  element
to be "cammed" into position through a end wall 75 is received by the
recess of the con-  levering motion, illustrated schematically in Figs.
nector element 70a. Likewise, the recess 74 of the  19 and 20. 6    11
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With reference to Fig. 19, the position of the  148 of the struts 140, and
also to the diametric strut element 90 shown in broken lines represents
dimensions of the ribs 145. A strut element thus a typical starting
position for inserting a strut into a  may be freely received in the
cylindrical opening socket 83a of a connecting element 70a. The end    163
of the hub section 161 with a slight clearance surface 100 of the strut is
placed against an outer   5   to accommodate free rotation and free
longitudinal surface 101 of the adjacent gripping arm, and this  movement
of the struts within the hub cylinder. The serves somewhat as a guide as
the strut is pushed  axis 164 of the hub cylinder is disposed at right
laterally into the socket, while generally holding the  angle to the
longitudinal axis 165 of the recess 150. angular orientation shown in Fig.
19. During this  The wall 167, which forms the end wall of the operation,
there is an initial outward displacement  10  recess 150, is spaced from
the hub axis 164 by a of the opposed gripping arms, accommodated by
pair of space web sections 166, which are integral the slot or gap 81 which
tends to open up wider    with the wall 167 and the hub cylinder 162. than
normal. In addition, the recess guide wall 72 is  Typically, the connector
elements are con- deflected outward slightly and this is encouraged
structed of a predetermined, uniform thickness in by a levering action of
the strut element 90 in the   15  the direction of the hub axis 164.
Preferably, the direction of the arrow 102 of Fig. 19. This has the  width
is approximately equal to the diameter of the effect of prying upwardly
against the guide surface  cylindrical envelope of the strut elements. A
thick- 101, so that the adjacent gripping arm element 84  ness of
approximately 6,2 mm (0.244 inch) has is displaced in the direction of the
arrow 103 in Fig.  been found to be particularly desirable, in that it 20.
Levering of the strut continues until the flanged   20  permits, in most
cases, connector elements to be end of the strut snaps into place in the
recess, as  assembled side-by-side, cross-ways with respect to shown in
full lines in Fig. 19. Removal of a strut  a strut, over the full length of
the central body of from one of the partially blocked sockets 83 or 83a
the strut, with virtually no space left at either end. is accomplished by a
generally reverse procedure.  This allows structures to be formed with, in
effect, As shown in Fig. 31, the configuration of sock-  25   a solid wall
of elements joined to a transversely et-forming recesses 150 and struts 140
advanta-    disposed strut across the full width of the body geously are
such that the center of curvature of the  portion of the strut. ribs 130,
131 is located on an axis 151 which is       The connector device 170
illustrated in Fig. 22 offset from the surface 152 of end wall 125 a
is similar to that shown in Fig. 21, but includes a distance slightly less
than the offset between the   30  pair of socket-forming recesses 150
angularly sep- axis 153, containing the center of curvature of the  arated
by 180', with the longitudinal axis 171 of annular groove 147, and the end
surface 154 of the  the respective socket-forming recesses 150 being strut
element. As a result when the strut element is  coaxially aligned and
intersecting with the hub axis forced laterally betwenn gripping arms 126,
127    172. The connector element of Fig. 22 is particu- into gripped
position in the recess 150, the ribs   35  larly useful for joining a pair
of strut elements end 130, 131 are in pressure contact with side portions
to end, in coaxially aligned relation, as reflected in of the annular
groove, in a manner to force the    Fig. 30. For this and other reasons,
the distance d strut end surface 154 into tight face-to face contact  from
the hub axis 172 to the outer face of the with the surface 152 of the
recess end wall. By    recess end wall (corresponding to the surface 152
tightly holding these two surfaces in face-to-face   40  in Fig. 31) is the
same for both recesses of the contact, a desirable degree of additional
rigidity is  connector device 170 of Fig. 22 as for the single imparted to
the assembly of the strut and connect-  connector 160 of Fig. 21. This
geometric relation- ing element.                                       ship
is also applied to the several varieties of Connector elements may be
formed in a wide      connector elements illustrated herein such that, in
variety of types and styles, having from one to a   4s  all cases, a strut
element secured in a socket- plurality of socket-forming recesses 150.
Connector  forming recess of a connector element is posi- elements having
more than one recess advanta-      tioned a fixed, predetermined distance
from the geously are configured so that recesses are sepa-  central hub
axis of the connector element. rated angularly by 45[err], or a multiple
thereof, al-    In the illustration of Fig. 23, a connector ele- though
other configurations are useable within the   so   ment 180 is shown, which
also is provided with two teachings of the invention.
socket-forming recesses 150. These are aligned In Fig. 21, a single recess
connector 160 is    along axes 181 intersecting with a hub axis 182
illustrated. It includes a hub section 161 defined by  disposed at right
angles thereto. The construction a cylindrical wall 162. The inside
diameter of the  of the hub cylinder 185, recesses 150, etc. is hub
cylinder is approximately the diameter of a   55  generally the same as
described with respect to cylindrical envelope formed by the struts 140.
The  the connector elements 160 and 170. However, in diameter of that
cylindrical envelope corresponds  the modification of Fig. 23, the
strut-receiving re- to the diameter of the cylindrical end portions 146,
cesses 150 are spaced apart by an angle of 45[err]. 7    13
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In the connector elements 190 and 200 of Figs.  smallest size, forming the
sides of a right triangle. 24 and 25, respectively, the connector elements
In the illustration, the vertically oriented strut ele- are provided with
three and four strut-receiving   ment 140a is joined with a four-position
connector recesses 150, respectively, in each case arrayed   element 200
and the horizontally oriented strut along axes 191, 201 intersecting with a
hub axis   5   element 140a is joined with a five-position connec- 192, 202
and angularly spaced 45[err] apart. As re-    tor element 210. A strut
element 140b, constituting flected in the views of Figs. 23 to 25, the
connector  the next size longer than the strut elements 140a, elements
therein shown include intermediate, radi-  is joined with the connector
elements 200, 210, ally disposed spoke-like walls 183, 193, 203 which
forming the hypotenuse of a small right triangle. extend radially with
respect to the hub axes 182,  10  In the illustration of Fig. 32, the strut
element 192, 202 and are joined integrally with end walls of  140b, which
forms the hypotenuse of the first de- adjacent recesses 150. The outermost
walls 184,    scribed right angular structural element 250, itself 194,
204, on the other hand, extend into tangency  forms one side of a right
triangular structural ele- with the respective hub cylinders 185, 195, 205.
ment 260 of a larger size. In this respect, the In the illustrations of
Figs. 26 to 28, connector  15  connector element 200 is joined with a
second strut elements 210, 220, 230 are formed to have, re-     element 416
of the same length as the strut ele- spectively, five, six and seven
socket-forming re-  ment 140b to form two sides of the triangle struc-
cesses 150, each arrayed along an axis intersect-  tural element 260. A
second four-position connec- ing and extending radially from the hub axis
212,  tor element 200 is joined to the upper end of the 222, or 232. The
several recess axes 211, 221 and   20  upper strut element 416, and a strut
element 140c, 231 are spaced apart at an angular distance of      being the
third element in the length progression, 45 , as in the case of the
connectors of Figs. 23 to  is joined with the upper connector element 200
and 25. Preferably, in each of the connector elements  the before mentioned
connector element 210 and of Fig. 26 to 28, the exterior wall sections 214,
224,  constitutes the hypotenuse of the triangular struc- 234 are arranged
to be tangent to the hub cyl-  25  tural element 260. As is evident in Fig.
32, a pair of inders 215, 225, 235, for both esthetic and func-  the strut
elements 140c may in turn constitute the tional purposes. The wall sections
214 of the con-  sides of a still larger right triangular structural unit
nector element 210, for example, in conjunction    270, the hypotenuse of
which is constituted by the with the continuing wall of the associated
socket-  next larger size strut element 140d. Progressively forming recess,
provide a broad, flat surface on   30  larger right triangular structural
units may be as- which to support the connector element and/or a
sembled, within the limits of the maximum length flat surface to define an
outer edge of a structure.  strut element provided by the set. The
connector element 240 of Fig. 29 is sub-       In the system of the
invention, the length pro- stantially of the configuration shown in Fig. 1,
in  gression of the strut elements is in accordance with this instance
being formed as part of a series of  35   a predetermined formula. Thus, in
a system of "n" connector elements of common dimensions. In this
different lengths, each strut length is determined respect, the distance
"d" from the hub axis 242 to  according to the formula: the face of any
recess wall is the same uniform distance as in the other illustrated forms
of connec-  Lx = (1.414)(x-1) * Dmin - (2 *d), where tor elements.
40 With reference to Figs. 30 and 32, the system     Lx       = Length of
the xth strut of a series of of the invention advantageously incorporates
strut           1 to "n", elements in various graduated lengths, according
Dmin   = the spacing between hub axes of to a predetermined size
progression, such that strut        two connector elements joined by the
elements of various sizes in a set may be assem-   45        shortest strut
element of the series, bled together with the before described connector
d      = the distance from the hub axis to the elements to form a series of
right triangular struc-         end wall of the socket-forming section.
tural units of an assembly. In the composite illustra-  It is known to
assemble structures of right tion of Fig. 30, there are shown a series of
strut  triangular units, including structures in which the elements 140a to
140f, inclusive, of progressively  so  hypotenuse of one triangular unit
constitutes a side increasing lengths. The progression of lengths is  of a
second and larger right triangular unit. In the such that when any two
strut elements of a given   toy system  of the present invention, however,
size are joined with a connector element to form   unique advantages are
derived from the design of two sides of a right triangle, the strut of the
next  the connector elements and strut elements to ac- greater length is of
the appropriate size to form the   55  commodate lateral, snap-in assembly
of the strut hypotenuse of that triangle. For example, in Fig.  elements
into the connectors. This enables parts to 32, a three-position, right
angle connector element  be assembled and disassembled from the struc- 190
is joined with two strut elements 140a of the  ture, without involving
change of the center-to-cen- 8    15                EP0490033 B1
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ter distances between connector elements and       so as to tightly grip
the strut element. Thus, while connection points. Thus, complex, rigid,
multi-di-  the individual connector elements 282 are freely mensional
structures can be designed and assem-    movable with respect to the strut
element 200, the bled for great facility.
alternating connector elements 283 are rigidly se- As shown in Fig. 30,
there is also an advanta-   5   cured thereto, both against rotation and
sliding geous geometric relationship between the gradu-    movement. A
successor of such assemblies pro- ated length strut elements 140a to 140f
and con-   vides an articulated belt-like structure, which can nector
elements in which there are socket-forming  be endless in form or of finite
length, as desired, recesses oriented 180 apart. This includes in par-  and
can be of any suitable width for the purpose ticular the connector element
170 (Fig. 22), which   10  intended. As shown in Fig. 33, the end
extremities is a two-position connector element having its re-  of the
strut elements project a short distance from cesses 150 coaxially aligned
and oppositely facing.  each edge of the belt-like assembly. This connector
element serves usefully as a splic-     Structures of the type shown in
Figs. 33, 34 ing connector, to join two shorter strut elements to  have a
wide variety of advantageous uses. Among form a longer strut assembly. When
one of the   15  these is the formation of tracks, for track-laying
connector elements 170 (which may conveniently      vehicles such as
bulldozers, cranes, tanks and the be referred to as a splice connector) is
joined with  like. Panel-like structures can also be assembled to two
struts of a given size a strut assembly is     function, in a toy
structure, as wall or roof panels, formed which is equal in length to a
strut two sizes  for example, floor surfacing and the like. A narrow larger
than the strut elements joined by the splice   20  assembly can be utilized
as a flexible cable-like connector. Thus, as shown in Fig. 30, two of the
element, for example. shortest strut elements 140a are spliced to form a
With reference now to Figs. 35 to 41, there is strut assembly equal in
length to the strut element  shown a particularly advantageous form of
connec- 140c. Two of the next size strut elements 140b are  tor element
arranged for assembly with another spliced to form a strut assembly equal
in length to  25  connector element having similar features, to pro- the
strut element 140d. Additional corresponding   vide a connector assembly
providing means for assemblies are shown in the composite view of Fig.
joining strut elements extending in a plurality of 30. It is possible, of
course, to join in a splice  planar directions. connector element 170 strut
elements of different      The connector elements 310 illustrated in Fig.
lengths, in order to develop strut assemblies of a   30  35 are formed with
four recess positions 150, an- length different from the standard,
progressive strut  gularly spaced at 45 . Directly opposite one of the
length illustrated in Fig. 30.                     recess positions 150a of
each element is posi- Since all of the connector elements, regardless
tioned a special recess 311. The recess 311 is of configuration, employ a
common spacing "d"      defined by spaced-apart side walls 312, 313 and a
from hub axis to the end surface of the socket-  35  bottom wall 314. The
side walls 312, 313 are forming recess, the relationships illustrated in
Fig.  spaced apart a distance equal to the standard 30 will be true in any
situation in which strut    thickness of a connector element and are
arranged elements are assembled to a connector with a       symmetrically
to an imaginary plane extending coaxial orientation.
through the geometric center of the connector ele- The assembly shown in
Figs. 33 and 34 is  40   ment 310 and containing the longitudinal axis of
the comprised of a plurality of single recess connector  oppositely
oriented strut-receiving recess 150a. elements 160 (Fig. 21) joined with a
plurality of  The exposed surface of the end wall 314 lies on a strut
elements of a predetermined uniform size,    plane at right angles to the
previously mentioned such as elements 140c as reflected in Fig. 30. A
plane, also passing through the principal axis 315 first plurality (three
in the illustration) of single unit  45  of the connector element 310.
connector elements 160 are arranged in side-by-        The connector
elements 310 are arranged to side relation, spaced apart by the width of a
con-  be assembled together in the manner reflected in nector element, and
are rotatably connected to a   Figs. 35 to 37, with the respective special
recess strut element 280 in Fig. 34. The strut element 280  portions 311
facing each other and the principal is passed through the hub opening 281,
in which it  50  planes of the respective connector elements being is
freely received. For purposes of identification,  oriented at right angles.
The respective connector the reference numeral 282 is applied to connector
elements 310 are pressed together until the end elements of the first
group. Alternating with the  walls 314 of the recesses 311 are in firm
face-to- connector elements 282 are similar connector ele-  face contact,
so that the respective central axes ments 283. The connector elements 283
are snap   55  315 of each element lie substantially in a common fitted
onto the strut element 280, with the rib por-  plane. tions 130, 131 of the
connector element tightly         Desirably, each of the recess walls 312,
313 is received in the grooves 144 of the strut element,  formed with a
transverse groove 316 arranged to    17                EP 0 490 033 B1
18 receive, in detent locking relation, ribs 317 projec-  molded of
suitable plastic material and advanta- 



ting from opposite sides of spoke walls 319. Ac-  geously incorporating a
socket-forming recess 150 cordingly, when the two elements are assembled
of the form previously described. This includes together, they are
relatively rigidly locked together  particularly the opposed projecting
ribs 130, 131 against any but intentional separation.       5   defining a
narrow throat area between the gripping As reflected in Fig. 36, when the
walls 312, 313  arms 126, 127, Adjacent the closed end of the first engage
the projecting ribs 317, the walls are  recess 150, the block 510
advantageously mounts displaced outwardly. The presence of a small gap  a
driving lug 511 projecting laterally from one end 318 enables the gripping
arms of the opposed     face 512, generally parallel to the alignment of
the strut-receiving recess 150a to be easily displaced   10  ribs 130, 131.
toward each other while the walls 312, 313 are       In a typical
utilization of the drive block 510, a being outwardly displaced by the ribs
317. When   connecting element 240, typically  of a full the parts are
pressed together to their final posi-  "snowflake" configuration, having
eight strut-receiv- tions, with the end walls 314 seated against each  ing
positions, is mounted on a strut 513. The drive other, each of the sets of
ribs 317 will be seated in  15  block 510 is applied to the body portion of
the strut each of the sets of grooves 316, substantially as  513, so that
the respective ribs 130, 131 are re- shown in Fig. 37.
ceived in and lockingly engaged with opposed lon- The assembled connector
elements of Figs. 35   gitudinal grooves 144 of the strut. The block 510 is
to 39 provide for the support of strut elements in  thus rigidly fixed to
the strut against rotation and each of two planar directions disposed at
right  20  also is frictionally restrained against longitudinal angles. The
connector arrangement thus is per-    movement along the strut (being
slidable therea- fectly suited for assembling external comers of  long,
however, under appropriate force). structures, as can be appreciated by
observations    The location of the drive lug 511 is such that, of Figs. 38
and 39.                               when the connector element 240 and
drive block In the composite view of Fig. 40, a connector  25  510 are
directly adjacent each other, the drive lug element 310 of the type shown
in Figs. 35 to 39 is  511 is positioned in and substantially occupies the
arranged to be joined with a second, seven-position  trapezoidal space
between a pair of adjacent, radi- connector element 410. The connector
element      ally disposed spoke-like walls 123. The strut 513 410 includes
a special recess 411 disposed co-    and connector element 240 are thus
locked against axially opposite to a strut-receiving recess 150a.  30
relative rotation, so that rotational drive applied to Assembly of the
connector elements 310, 410,   one of the elements is correspondingly
imparted to to form a multi-planar assembly is accomplished in  the other.
By positioning drive blocks 510 on op- the same manner described with
respect to Figs.   posite sides of a connector element, the connector 35 to
39. The resulting assembly is of T-shaped   element can be locked in
position, axially on a configuration when viewed from above, as reflected
35  strut. in Fig. 41, and provides for the mounting of strut   For many
dynamic toy assemblies, drive pul- elements in each of three planar
directions. In the  leys and/or wheels are useful and desirable ele-
T-shaped assembly of Figs. 40, 41, the upper      ments. To advantage, a
combined pulley/wheel ele- socket recess 150a is not accessible for normal,
ment 610 is shown in Fig. 45. This is an injection lateral snap-in assembly
of a strut element, be-  40  molded part formed with an outer rim 611 and a
cause of the presence of the associated connector  central hub opening 612
adapted to be closely element. However, by providing the gap 318 in the
received over a strut element. Radially outward recess end wall, it becomes
possible to insert the  from the central opening 612 are one or more drive
strut initially at an angle and to install it by a  recesses 613. These are
arranged to receive the twisting motion, all as hereinbefore described. The
45  drive lug 511 of a drive block (Fig. 42). As shown gap 318 allows the
gripping arms 126, 127 to more  in Fig. 47, the element 610 is provided
with an easily separate, in order to accommodate a twist-in  external
annular recess 614, which enables the assembly of the strut.
element to function as a pulley, when associated For certain applications,
however, it may be  with an appropriate drive belt (not shown). When
desired to lock a connector element together with a   so  the element 610
functions as a pulley, it is drivingly strut passing through its central
hub opening, for  connected to a strut element, using a drive block
rotation in unison and/or for fixing the position of  510, functioning
either as a drive pulley or a driven the connector element axially along
the strut ele-  pulley, as the case may be. ment. To this end, the system
includes a drive       The element 610 can be covered to form a element,
such as illustrated in Figs. 42 to 44 of the   55  wheel by applying the
tire element of Fig. 46. The drawing, for frictionally and non-rotatably
gripping a  tire element 620 is formed of a resilient elastomer, strut
element. In the illustrated form, the drive  such as neoprene. The inner
portion 621 of the tire element comprises a drive block 510, injection   is
of a width to be closely received in the annular 10    19                EP
0 490 033 B1                    20 recess 614. The outer portion 622 of the
tire is   of the components. By contrast, where assembly of 



wider than the inner portion 621, advantageously   the components requires
axial insertion of one part equal in width to the thickness of the outer
rim   into another, center-to-center distances are tem- portion 611 of the
wheel element 610. Shoulders    porarily enlarged, which at best requires
great care 623 are formed at each side of the tire. These   5   and at
worst may make it impossible to assemble engage outer flanges 624 of the
wheel element      certain types of structures. 610, to position the tire
concentrically on the sup-   The arrangement of the invention provides a
porting rim.                                       unique two-way gripping
action between the hub- When used as a wheel, the element 610 may      like
connector elements and the structural ele- be driven or not, as desired. If
it is to be driven,  10   ments, wherein the outer, deflectable portions of
then a drive block 510 is employed, as previously  the gripping arms
provide lateral containment, described.
while the innermost portions of the gripping arms The construction toy
system of the invention   form a relatively non-deflectable
flange-receiving provides a uniquely simplified, yet exceptionally  cavity
which freely admits the end flange 86 of the versatile construction medium,
for assembling a   15  structural element during lateral assembly, but pro-
limitless variety of structures, both static and dy-  vides positive
restraint against axial movement of namic in character. The system easily
lends itself  the structural element. to the production, by economical,
mass production injection molding techniques of standardized build-  Claims
ing elements of a wide variety, permitting the rela-  20 tively quick and
simplified assembly of structures.  1. Construction toy system, comprising
connector Within the basic concepts of the invention, it is  elements (10)
and strut-like structural elements possible to construct simplified and
effective forms   (13) adapted to be removably engaged with its of dynamic
structures, such as endless tracks or       ends in lateral and laterally
open sockets (14) belts, driven rotating systems and the like. These   25
of such connector elements (10) to form a are achieved with the consistent
use of standard-      composite structure, said sockets (14) each ized
strut elements and standardized connecting        having an inner end wall
(15) and a pair of elements. That is, the connecting elements utilize
spaced-apart gripping arms (16) defining an standardized socket-forming
recesses, although        axis (19) of said socket extending between
various in number, and such recesses are located   30  said gripping arms,
integral locking projections at standardized distances from the principal
axis of   (24) extending inward from at least one of said the connecting
element. Likewise, the strut ele-       gripping arms (16), said locking
projections ments incorporate standard end configurations, in     (24)
being spaced from said inner end wall conjunction with body portions of
various length.      (15) and defining with said innner end wall (15)
Further, by providing for a splice connector, ca-  35  a first locking
chamber, said gripping arms (16) pable of joining two strut elements end to
end, the    being formed with concave grooves (18) there- structural
combinations available from a relatively   in, an opposed pair of said
grooves (18) defin- limited number of standardized strut lengths is mul-
ing a second locking chamber, at least one tiplied.
end portion of said structural elements (13) The elements of the
construction toy of the   40    being shaped to be confined within a
generally invention are adapted readily for high production
cylindrical envelope, said end portion defining injection molding of the
component parts of a suit-    an axis of said structural element (13) and
able plastic material. A variety of such plastic ma-   having a locking
flange (26) receivable laterally terials are suitable for the purpose, it
being neces-  within said first locking chamber and being sary, of course,
to select a material having a rea-  45  locked therewith against movement
in the di- sonable degree of strength and elasticity to enable    rection
of the axis of the structural element proper functioning of the gripping
arms, for exam-     (13), ple, over numerous assembly and disassembly op-
characterized in that, erations. A material known to be suitable for the
each connector element (10) has more than purpose is "Celcon M270", an
acetal copolymer  50      one of said sockets (14), that the concave made
available by Hoechst Celanese, Chatham,           grooves (18) of the
gripping arms (16) of each New Jersey, USA.
socket extend from said locking projection (24) By enabling the hub-like
connector elements to     toward the ends of each gripping arm of said be
joined with structural elements by a lateral        socket (14), that said
locking flange (26) is snap-together action, it becomes more practical to
55  arranged at the end extremity of said structural assemble large and
complex structures, because         element (13), that each end portion of
the the center-to-center distance between component        structural
element (13) has a circumferential elements does not have to be altered
during joining    groove (27) immediately adjacent and partly    19
EP 0 490 033 B1                    20 recess 614. The outer portion 622 of
the tire is   of the components. By contrast, where assembly of wider than
the inner portion 621, advantageously  the components requires axial
insertion of one part 



equal in width to the thickness of the outer rim  into another,
center-to-center distances are tem- portion 611 of the wheel element 610.
Shoulders    porarily enlarged, which at best requires great care 623 are
formed at each side of the tire. These   5   and at worst may make it
impossible to assemble engage outer flanges 624 of the wheel element
certain types of structures. 610, to position the tire concentrically on
the sup-  The arrangement of the invention provides a porting rim.
unique two-way gripping action between the hub- When used as a wheel, the
element 610 may      like connector elements and the structural ele- be
driven or not, as desired. If it is to be driven,  10   ments, wherein the
outer, deflectable portions of then a drive block 510 is employed, as
previously  the gripping arms provide lateral containment, described.
while the innermost portions of the gripping arms The construction toy
system of the invention   form a relatively non-deflectable
flange-receiving provides a uniquely simplified, yet exceptionally  cavity
which freely admits the end flange 86 of the versatile construction medium,
for assembling a   15  structural element during lateral assembly, but pro-
limitless variety of structures, both static and dy-  vides positive
restraint against axial movement of namic in character. The system easily
lends itself  the structural element. to the production, by economical,
mass production injection molding techniques of standardized build-  Claims
ing elements of a wide variety, permitting the rela-  20 tively quick and
simplified assembly of structures.  1. Construction toy system, comprising
connector Within the basic concepts of the invention, it is  elements (10)
and strut-like structural elements possible to construct simplified and
effective forms  (13) adapted to be removably engaged with its of dynamic
structures, such as endless tracks or      ends in lateral and laterally
open sockets (14) belts, driven rotating systems and the like. These   25
of such connector elements (10) to form a are achieved with the consistent
use of standard-     composite structure, said sockets (14) each ized strut
elements and standardized connecting       having an inner end wall (15)
and a pair of elements. That is, the connecting elements utilize
spaced-apart gripping arms (16) defining an standardized socket-forming
recesses, although        axis (19) of said socket extending between
various in number, and such recesses are located   30  said gripping arms,
integral locking projections at standardized distances from the principal
axis of  (24) extending inward from at least one of said the connecting
element. Likewise, the strut ele-      gripping arms (16), said locking
projections ments incorporate standard end configurations, in     (24)
being spaced from said inner end wall conjunction with body portions of
various length.     (15) and defining with said innner end wall (15)
Further, by providing for a splice connector, ca-  35  a first locking
chamber, said gripping arms (16) pable of joining two strut elements end to
end, the   being formed with concave grooves (18) there- structural
combinations available from a relatively   in, an opposed pair of said
grooves (18) defin- limited number of standardized strut lengths is mul-
ing a second locking chamber, at least one tiplied.
end portion of said structural elements (13) The elements of the
construction toy of the   40   being shaped to be confined within a
generally invention are adapted readily for high production     cylindrical
envelope, said end portion defining injection molding of the component
parts of a suit-   an axis of said structural element (13) and able plastic
material. A variety of such plastic ma-  having a locking flange (26)
receivable laterally terials are suitable for the purpose, it being neces-
within said first locking chamber and being sary, of course, to select a
material having a rea-  45  locked therewith against movement in the di-
sonable degree of strength and elasticity to enable   rection of the axis
of the structural element proper functioning of the gripping arms, for
exam-    (13), ple, over numerous assembly and disassembly op-
characterized In that, erations. A material known to be suitable for the
each connector element (10) has more than purpose is "Celcon M270", an
acetal copolymer  50     one of said sockets (14), that the concave made
available by Hoechst Celanese, Chatham,          grooves (18) of the
gripping arms (16) of each New Jersey, USA.
socket extend from said locking projection (24) By enabling the hub-like
connector elements to    toward the ends of each gripping arm of said be
joined with structural elements by a lateral       socket (14), that said
locking flange (26) is snap-together action, it becomes more practical to
55  arranged at the end extremity of said structural assemble large and
complex structures, because        element (13), that each end portion of
the the center-to-center distance between component       structural
element (13) has a circumferential elements does not have to be altered
during joining   groove (27) immediately adjacent and partly    21
EP 0 490 033 B1                     22 defining said locking flange (26),
that said an-    cross section being receivable in the space nual groove
(27) is adapted to receive said         between a pair of said gripping
arms (16) while locking projections (24) when said structural       said
structural elements (13) are disposed at 



element (13) is inserted laterally into said open   right angels to the
axis (19) defined by said ended socket (14), that said concave groove   5
gripping arms, and that said structural element (27) is shaped in a
position to cloesely receive    (13) is adapted to be forced laterally
between a portions of the cylindrical envelope of the         pair of
opposed locking projections (24) on structural element (13), and that said
gripping     said gripping arms (16) and being thereby arms (16) are
elastically deflectable to ac-         lockingly gripped by said
projections. comodate lateral insertion of said structural  10 element (13)
into said socket (14).              6. Toy system according to one of
claims 1 to 5, characterized in that opposed locking projec- 2. Toy systems
according to claim 1, character-         tions (130, 131) on said gripping
arms (126, ized in that the structural elements (13) have a     127) extend
transversely thereto and extend generally circular cross section in the
region of  is  into the space between said gripping arms, the end
extremities thereof, that the spacing       that said strut-like structural
element (13) has between pairs of gripping arms is less than the     an end
flange defined in part by said annular diameter of said circular cross
section, and        groove (147) and a flat end face (154) spaced that the
contours of the concave recesses (18)      from said groove, and that said
annular groove of said gripping arms correspond generally to  20   (147)
and said locking projections (130, 131), the circular contours (28) of said
structural       and said end wall (152) and said flat end face elements.
(154), are so geometrically related that, when said structural element is
assembled in said 3.  Toy systems according to claim 1 or 2, char-
recess, the flat end face of said structural acterized in that the inner
end wall (15) of each   25  element is urged firmly and resiliently in an
socket-forming section (14) extends between         axial direction into
face to face contact with the gripping arms (16) of each pair at their
said end wall (152). inner ends and define with said gripping arms a
generally U-shaped socket for the lateral      7. Toy system according to
one of claims 1 to 6, reception of an end portion of a structural  30
characterized in that said connector element element (13), the cross
section configuration of    comprises a first connector element (70) and
said socket, taken along its longitudinal axis       has a central core
(71) defining a central axis (19), and in a plane bisecting said gripping
of said connector element, a plurality of sock- arms (16), being generally
in close confirmity       ets (82) arranged generally radially about said
to the longitudinal cross sectional configuration   35  core for receiving
structural elements, said of an end portion of one of said structural
core and sockets forming said first connector elements (13).
element to be of generally flat configuration and of predetermined
thickness, and an open- 4. Toy system according to one of claims 1 to 3,
sided recess (74) in one side of said first characterized in that said
locking projection   40   connector element, extending to said central
means (24) is of arcuate convex configuration       axis and having a width
to the thickness of the and extends generally from one edge of a
connector element,  said open-sided recess gripping arm  (16) to the other,
the annular        (74) being adapted to receive a second con- groove (27)
in said structural element having a     nector element (70a) to form a
composite con- cross sectional configuration to closely receive   45
nector element having sockets radiating in two said locking projections
(24), whereby said          planes. structural element (13) is locked
against sepa- ration from said connector element in the di-    8. Toy
system according to claim 7, character- rection of the axis of said
structural element.     ized in that the first connector (70) has a so
socket (83) for receiving a strut-like structural 5. Toy system according
to one of claims 1 to 4,        element (90) directly opposite said open
sided characterized in that said structural elements      recess, whereby,
in an assembly of first and (13) are of generally circular cross section
over   second joined connector elements (70, 70a), at least a portion of
their length, that said       the second connector element (7Oa) has a
structural elements are of generally "X" cross   55  socket for receiving a
strut-like structural ele- section, within the envelope of said generally
ment at the location of the open-sided recess circular cross section, over
at least a portion of   in the first connector element (70). their length,
said portions of generally "X" 12    23                EP 0 490 033 B1
24 9. Toy system according to claim 7 or 8, char-         sided recess
(311), and that the balance of acterized in that the open-sided recess (74)
is    said sockets (150) being arrayed on the same defined by a pair of
spaced-apart, parallel        side of plane containing said open-sided re- 



guide walls (72, 73) for receiving the second      cess (311) and said one
socket (150a), where- connector element (70a), said guide walls hav-   5
by, when said first connector element is joined ing detent means (97)
therein cooperating with     with a second connector element (310), said
detent means (98) on the second connector          second connector element
has a plane con- element (70a) to retain an assembled pair of       taining
the axes of its sockets, the sockets of first and second connector elements
in joined      the first connector element project in the plane relation.
10       of and/or one side of the plane of the second connector element.
10. Toy system according to one of claims 7 to 9, characterized in that
said first connector ele-  15. Toy system according to claim 14, character-
ment (70) has a plurality of sockets (82, 83),     ized in that the first
connector element is con- each comprised of a pair of gripping arms and
15  figured with one socket (150a) directly op- an end wall, the end walls
(79, 80) of adjacent    posite to said open-sided recess (312) and all
sockets being adjacent and integrally joined,      other sockets (150) are
on one side of a plane and that at least one of said end walls (80) is
containing said one socket (150a) and said slotted to form a gap (81), to
accomodate          recess (311) and are disposed at right angles outward
deflection of said guide walls (72, 73).   20  to said plane containing the
open-sided recess (311) and at least one socket (150a) of said 11. Toy
system according to one of claims 7 to         first connector element. 10,
characterized in that said first connector element has a socket (83) for
receiving a struc-  16. Toy system according to claim 15, character- tural
element located directily opposite said  26  ized in that said second
connector element is open-sided recess, and that said this socket
configured the same as the first connector (83) has the slotted end wall
(80).                element, whereby a connected pair of said connector
elements define a right angle corner 12. Toy system according to one of
claims 5 to         structure. 11, characterized in that said sockets (82,
83)  30 are configured for lateral, snap-in reception of  17. Toy system
according to claim 15, character- end portions of said structural elements
(90),     ized in that said second connector element and that the gripping
arms of said last men-       (410) is configured with sockets (150, 150a)
tioned socket (83) is separable upon displace-     extending in an array of
greater than 180, ment of the parts of said slotted end wall (80),  35
whereby a connected pair of said first and to accommodate assembly of a
structural ele-       second connector elements (310, 410) define a ment
(90) by other than lateral, snap-in recep-    Tee-shaped joint structure.
tion. 18. Construction toy system, comprising connector 13. Toy system
according to one of claims 7 to  40     elements (10) and strut-like
structure elements 12, characterized in that said open sided re-      (13)
removably joinable with other elements to cess (74) has detent means (97)
of a first type    form a coherent structure, wherein at least therein, and
that portions of said first connector  certain of the connector elements
(10) com- element (70) located diametrically opposite        prise a common
portion and a plurality of said open sided recess are formed with detent
45  socket-forming sections (14) extending gen- means (98) of a second type
engageable with        erally radially outward from said common por- detent
means (97) of said first type for lockin-   tion, each said socket-forming
section being gly engaging a pair of connector elements (70,     disposed
on a predetermined socket axis (19) 70a) in assembled relation.
extending generally radially from said common 50      portion, each said
socket-forming section com- 14. Toy system according to one of claims 7 to
prising a pair of spaced-apart, generally par- 13, characterized in that
said first connector     allel cantilever mounted gripping arms (16)
element (310) has a plurality of sockets (150,     symmetrically arranged
with respect to its said 150a), each comprised of a pair of gripping
socket axis, each pair of gripping arms (16) arms and an end wall, that the
end walls of  56    defining between them an open-sided, axially adjacent
sockets are adjacent and integrally       disposed socket (14), said
strut-like structural joined, that at least one of said sockets (150a)
elements (13) being formed with opposite end is arranged directly opposite
to said open-        portions and intermediate portions integrally 13    25
EP 0 490 033 B1                       26 joining said end portions,
structural element (13) is received in the sock- characterized in that,
et-forming section. the gripping arms (16) are formed with first 



interlock means (18) to interlock with a strut-  21. Toy system according
to claim 18, character- like structural element (13) for releasably but   5
ized in that the second interlocking means firmly holding a strut element
aligned with said   comprise a rib-like interlocking means (24) on socket
axis, second interlock means (24) are       one of the socket-forming
section (14) or the formed in said socket-forming section to inter-
strut-like structural element (13), and conform- lock with a strut-like
structural element (13)     ing groove means (27) on the other of said
simultaneously engaged by the first interlock  10  section or element.
means (18) for releasably but firmly holding the strut-like structural
element (13) in a pre-  22. Toy system according to claim 21, character-
determined axial position along said socket        ized in that the
socket-forming section has a axis, the opposite end portions being provided
closed end formed by an end wall (152) and with first and second
interlocking means (28,  15  that the structural element has an end surface
27) for simultaneous cooperative engagement        (154), the second
interlock means yieldably with the first and second interlocking means
urging the end surface into snug contact with (18, 24) of a socket-forming
section of a con-     the end wall. nector element, whereby the respective
first interlocking means (18, 28) hold a structural  20  23. Toy system
according to claim 18, character- element in coaxial alignment with a
selected       ized in that the commong portion of the con- socket axis
while the respective second inter-     nector element (160) includes a
hub-forming locking means (24, 27) hold said structural        section
(161) having a transverse opening element in predetermined axial position
on         (163) therein of a size and shape for the axial said selected
socket axis, said arms (16) being   25  reception of a strut-like
structural element and resiliently separable to accommodate lateral
defining a hub axis (164), the hub axis being snap-in reception of an end
portion of a strut-    disposed at rigth angles to and substantially like
element (13) in a direction transverse to     intersecting with said socket
axis (164), and the socket axis (19), whereby the                  the
connector element (160) comprises a sin- structural element is firmly
spaced and posi-  30  gle socket-forming section (150) integrally as-
tioned in fixed relation to the socket-forming     sociated with a single
hub-forming section section.
(161). 19. Toy system according to claim 18, character-   24. Toy system
according to claim 18, character- ized in that the second interlocking
means   35    ized in that the connector element (170) com- comprise
opposed rib-like elements (24) on the     prises a pair of socket-forming
sections (150) spaced-apart gripping arms (16) and conform-
integrally associated with a single hub-forming ing groove means (27) on
the opposite end          section, the socket-forming sections being op-
portions of the strut-like structural elements     positely disposed and
being aligned along a (13), the rib-like elements (24) being oriented   40
common socket axis (171). transversely to the socket axis (19) to receive
the conforming groove means (27) during lat-    25. Toy system according to
claim 18, character- eral reception of an end portion between a pair
ized in that the connector element comprises a of gripping arms (16).
plurality of "n" socket-forming sections, each 45      of said
socket-forming sections being aligned 20. Toy system according to claim 18
or 19, char-      along respective socket axes disposed ap- acterized in
that the socket-forming section       proximately 45[err] with respect to a
neighboring includes an end wall (154) integral with the       socket axis
and all of said axes intersecting gripping arms and spaced from the
rib-like         each other substantially at said hub axis, elements (130),
the strut-like structural ele-  50  wherein "n" is an integer between 2 and
8. ments (140) having end surfaces spaced from said conforming groove means
(147), the spac-   26. Toy system according to one of claims 23, 24 ing
between the rib-like elements (330) and the    or 25, characterized in that
each of said sock- end wall (154) being such, in relation to the
et-forming sections being disposed at a fixed spacing  between  the
conforming  groove   55     predetermined distance (d) from the hub axis,
means (147) and the end surface (152), that        whereby, when a
strut-like structural element the end wall (154) and the end surface (152)
(13) is retained in any socket-forming section, are urged into snug contact
when a strut-like      the end extremity of the structural element is 14
27                 EP 0 490 033 B1                     28 spaced a fixed,
uniform distance from the hub       relation, spaced apart by a distance at
least axis.                                               equal to the
width of a connector element, the hub axes of each of the elements of said
first 27. Toy system according to one of claims 18 to         group being
coaxially aligned, a first strut-like 



26, characterized in that it includes a series of   5  structural element
(280) extending through the strut-like structural elements of graduated
hubs of each of the connector elements of said lengths, wherein in a system
of "n" different       first group, a second group (283) of such con-
lengths of said structural elements, each length    nector elements (160)
being arranged in side- is determined according to the formula Lx =
by side relation, and interspersed in the (1.414) [err]) - (2 * d), where
Lx = Length  10  spaces between connector elements of the first of the
[err] structural element of a series 1 to      group (282), the connector
elements of the "n", D min = the spacing between hub axes of        second
group (283) gripping said first strut-like two connector elements joined by
the shortest       structural element (280) by engagement of the structural
element of the series, and d = the       rib-like projections (130, 131) of
the connector distance from the hub axis to the end wall of  15   elements
with an opposed pair of longitudinal the socket-forming section,
grooves (144) of said first structural element, a plurality of connector
elements and strut-like    and additional groups (282, 283) of such con-
structural elements of said system  being           nector elements and
strut-like structural ele- adapted to be assembled into one or more
ments are connected in an extended series to right triangles (250, 260,
270).            20      form an articulated belt-like structure. 28 Toy
system according to claim 27, character-     31. Toy system according to
claim 30, character- ized in that an assembly comprising a connec-
ized in that the strut-like structural elements tor element (170) of claim
7, joined with two       (280) are of such length, in relation to the
structural elements (140b) of length lx in a   25   combined width of the
first and the second series, is equal in length to a structural ele-
groups (282, 283) of connector elements, that ment (140d) of length
L[err]+2) in said series.         end portions of the structural elements
project laterally from each side of the assembly. 29. Toy system according
to claim 18, character- ized in that the gripping arms (16) are formed   30
32. Toy system according to claim 29, character- with rib-like projections
(24) extending trans-      ized in that the connector element (510) com-
verse with respect to the socket axis (19) and      prises an integral
formed, laterally extending project inward toward the socket axis, the
strut-   drive lug (511), the connector element being like structural
element (13) being formed, in a     mounted on a strut-like structural
element predetermined area between its ends, with op-   35  (513) with the
rib-like projections (130, 131) of posed longitudinally extending grooves
(39),        the connector element being received in op- the strut-like
structural element (13) being yiel-   posed longitudinal grooves (144) of
the struc- dably received in the socket (14) in an orienta-    tural
element, whereby the connector element tion disposed at 90 [err] to the
socket axis (19),      is locked in fixed relation to the structural ele-
with said rib-like projections (24) being re-   40   ment with the
structural element at right angles ceived in an opposed pair of said
grooves (39),     to the socket axis, and that an additional ele- whereby
the strut-like structural element (13) is    ment (240) is mounted on the
structural ele- non-rotatably gripped by the connector ele-         ment,
the additional element being positioned ment with the structural element
disposed per-      adjacent to the connector element, the drive pendicular
to the socket axis (19).         45       lug (511) being in driving
engagement with an adjacent portion of the additional element. 30. Toy
system according to claim 29, character- ized in that the common portion of
the connec-   33. Toy system according to claim 32, character- tor element
includes a hub-forming section          ized in that the additional element
comprises a (161) having a transverse opening (163) therein  50  circular
wheel-like element (610) having a rim of a size and shape for the axial
reception of a     portion (611) and a hub portion, the hub por- strut-like
structural element and defining a hub    tion having a hub opening (612)
for receiving axis (164), the hub axis being disposed at right    the strut
element, that the wheel-like element angles to and substantially
intersecting with the    has a drive opening (613) located a predeter-
socket axis (165), wherein a plurality of such  55  mined distance radially
outward from the cen- connector elements are joined to form a belt-
ter of the hub portion, for the reception of the like structure, a first
group (282) of such con-    drive lug (511) of the connector element, and
nector elements being arranged in side-by-side      that the wheel-like
element has an outwardly 15    29                EP 0 490 033 B1
30 facing circumferential groove (614) in its rim  PatentansprUche portion.
1. Spielbaukasten  enthaltend  Verbindungsele- 34. Toy system according to
claim 33, character-       mente (10) und strebenformige Strukturbautei-
ized in that an annular tire-like element (620)   5  le (13), welche so
ausgelegt sind, daB sie mit 



formed of elatomeric material is removably re-     ihren Endabschnitten
loslich in seitlicher Rich- ceived in the annular groove (614).
tung in seitlich offene Buchsen (14) dieser Verbindungselemente (10)
eingreifen konnen, 35. Adaptor element for use in interfacing the con-
um auf diese Weise eine Verbundstruktur zu struction toy of one of claims 1
to 34 with a   10  bilden, wobei diese Buchsen (14) jeweils eine building
block set of the type comprising a        innere AbschluBwand (15) und ein
Paar im hollow molded building block element (41, 42)      Abstand
angeordnete Spannarme (16) aufwei- of rectangular configuration, provided
with a      sen, welche die Achse (19) der sich zwischen top wall (44) and
four side walls (45 to 48)       den Spannarmen erstreckenden Buchse bil-
defining an open cavity (49), a plurality of  15   den, und in dem sich
integrale Verriegelungs- regularly spaced circular projections (50) ex-
ansatze (24) von mindestens einem der Span- tending upward from the top
wall, and a plural-    narme (16) nach der Innenseite erstrecken, wo- ity
of internal projections (51) extending from    bei die Verriegelungsansatze
(24) im Abstand said top wall into said cavity and toward the      von der
inneren AbschluBwand (15) verlaufen open side therof, which adaptor element
com-  20  und mit dieser inneren AbschluBwand (15) eine prises a hollow
molded adaptor block (40) of       erste Verriegelungskammer bilden, und in
dem rectangular configuration having one open          die Spannarme (16)
konkave Einkerbungen side, said hollow molded adaptor block having
(18) aufweisen und in dem ein gegenUberlie- a top wall (52) and four side
walls (53), the      gendes Paar dieser Einkerbungen (18) elne internal
surfaces of said side walls closely cir-  25  zweite Verriegelungskammer
bildet, und in cumscribing an area occupied by a predeter-        dem
mindestens ein Endabschnitt des Struk- mined plurality of circular
projections (50) of    turbauteils (13) so geformt ist, daB es in einer
said building block element (41, 42), whereby      weitgehend zylindrischen
Umh~llenden enthal- said side walls (53) can be snugly engaged         ten
ist und dieser Endabschnitt eine Achse des internally by said circular
projections (50), said  30  Strukturbauteils (13) bildet und einen
Verriege- hollow molded adaptor block (40) further hav-      lungstlansch
(26) aufweist, der seitlich inner- ing a plurality of elongated,
cylindrical projec-  halb der ersten Verriegelungskammer aufge- tions (54)
extending from its closed side, said    nommen ist und damit gegen eine
Verschie- cylindrical projections (54) having a length sub-  bung in
Richtung der Achse des Strukturbau- stantially greater than their diameter,
spaced-  35  tells (13) blockiert ist, apart pairs of said elongated
projections (54)     dadurch gekennzelchnet, dag being separated from each
other by a distance      jedes der Verbindungselemente (10) mehr als
approximately equal to twice the thickness of      elne der Buchsen (14)
aufweist, so daB sich the side walls (45 to 48) of said building block
die konkaven Einkerbungen (18) der Spannar- elements (40, 41), whereby a
pair of said elon-  40  me (16) jeder der Buchsen von dem Verriege- gated
projections, when inserted into the open     lungsansatz (24) zu den
Endabschnitten der sides of two adjacent building block elements
Spannarme der Buchse (14) erstrecken, und (40, 41), secure said elements
together and to     dadurch, daB der Verriegelungsflansch (26) am the
adaptor element, and said adaptor element      Endabschnitt des
Strukturbauteils (13) ange- has a hollow tubular internal projection (55)
45  ordnet ist, und daB jeder Endabschnitt des extending from its top wall
substantially to its   Strukturbauteils (13) eine ringformige Nut (27) open
side and being of an internal diameter to     in unmittelbarer NMhe des
Verriegelungsflan- closely receive an end extremity of one of said    sches
(26) aufweist und diesen teilweise bildet, structural elements.
und daB die ringformige Nut (27) so ausgebil- 50      det ist, daB sie den
Verrlegelungsansatz (24) 36. Adaptor element according to claim 35, char-
aufnehmen kann, wenn das Strukturbauteil (13) acterized in that said
adaptor block (40) is of a  seitlich in die offene Buchse (14) eingescho-
width corresponding to the width of at least       ben wird, und daB die
konkave Nut (27) an certain ones of said building block elements
einer Stelle ausgebildet ist, um Teile der zylin- (41, 42), and that said
elongated projections  55  drischen  UmhUllenden des Strukturbauteils (54)
being receivable internally of said certain   (13) dicht aufzunehmen, und
dadurch, daB die building block elements and gripped therein.
Spannarme (16) elastisch biegbar sind, um ein seitliches Einschieben des
Strukturbauteils (13) 16    31                EP 0 490 033 B1
32 in die Buchse (14) zu ermoglichen.                formigen Querschnitt
in dem  Freiraum zwi- schen einem Paar von Spannarmen (16) aufge- 2.
Spielbaukasten nach Anspruch 1,                    nommen werden konnen,
wahrend die Struk- dadurch gekennzelchnet, daB
turbauteile (13) im rechten Winkel zu der durch die Strukturbauteile (13)
im Bereich ihrer End-   5  die Spannarme gebildeten Achse (19) ange- 



abschnitte einen weitgehend  kreisformigen         ordnet sind, und daB die
Strukturbauteile (13) Querschnitt aufweisen, und dadurch, daB der       so
ausgelegt sind, daB sie zwangsweise in ein Abstand zwischen einzelnen
Paaren von Span-        Paar von gegenuberliegenden Verriegelungs- narmen
kleiner ist, als der Durchmesser des        ansatzen (24) auf den
Spannarmen (16) einge- kreisformigen Querschnittes, und daB das Pro-  10
schoben werden konnen, um auf diese Weise fil der konkaven Einkerbungen
(18) der Span-       durch diese Verriegelungsansatze blockiert zu narme
weitgehend dem  kreisformigen Profil         werden. (28) der
Strukturbauteile entspricht. 6. Spielbaukasten nach einem der Anspruche 1 3
Spielbaukasten nach einem der Anspruche 1   75     bis 5, oder 2,
dadurch gekennzelchnet, daB dadurch gekennzelchnet, daB
gagenaberliegende Verriegelungsansatze (130, sich die innere AbschluBwand
(15) jeder der        131), die auf den Spannarmen (126, 127) an- die
Buchsen bildenden Abschnitte (14) zwi-         geordnet sind und quer dazu
verlaufen und schen den paarweise angeordneten Spannar-  20      sich in
den Freiraum zwischen den Spannar- men (16) an ihren inneren Endabschnitten
er-       men erstrecken, und daB das strebenformige strecken, um  mit
diesen Spannarmen eine           Strukturbauteil (13) einen
AbschluBflansch, wel- weitgehende U-formige Buchse fur die Aufnah-
cher tellweise durch die ringformige Einker- me eines Endabschnittes eines
Strukturbauteils     bung (147) gebildet wird, sowie einen flachen (13) zu
bilden, wobel der Querschnitt der  25     Endabschnitt (154) aufweist,
welcher im Ab- Buchse entlang ihrer Lngsachse (19) und in       stand von
der Einkerbung angeordnet ist, und einer die Spannarme (16) schneidenden
Ebene        dadurch, daB  die ringformige Einkerbung weitgehend mit dem
Querschnitt in Langsrich-       (147), die Verriegelungsansatze (130, 131),
die tung eines Endabschnittes eines der Struktur-      AbschluBwand (152)
und der flache Endab- bauteile (13) ubereinstimmt.              30
schnitt (154) geometrisch so verbunden sind, da, wenn das Strukturbauteil
in die Einkerbung 4. Spielbaukasten nach einern der Anspruche 1
eingesetzt wird, der flache Endabschnitt des bis 3.
Strukturbauteils fest und reibschlussig in axia- dadurch gekennzelchnet,
daB                       ler Richtung in engen Flachenkontakt mit der der
Verriegelungsansatz (24) eine gekrUmmte  35    AbschluBwand (152) gedrUckt
wird. konvexe Konfiguration aufweist und sich weit- gehend von elner Kante
eines Spannarmes        7. Spielbauskasten nach einem der AnsprUche 1 (16)
zu dessen anderer Kante erstreckt, und        bis 6, dadurch, daB die
ringformige Nut (27) In dem       dadurch gekennzelchnet, daB
Strukturbauteil (13) einen Querschnitt besitzt,  40  das Verbindungselement
ein erstes Verbin- welcher es erlaubt, die Verriegelungsansatze
dungselement (70) aufweist und einen zentra- (24) in einer Rastverbindung
aufzunehmen, wo-     Ien Kern (71) besitzt, weicher elne zentrale durch das
Strukturbauteil (13) gogen eine Ab-      Achse des Verbindungselementes
bildet, sowie trennung von dem  Verbindungselement in            eine
Vielzahl von Buchsen (82), welche in weit- Richtung der Achse des
Strukturlementes blok-  45  gehend radialer Ausrichtung um den Kern an-
kiert ist.                                         geordnet sind, um
Strukturbauteile aufzuneh- men, wobei dieser Kern und die Buchsen das 5.
Spielbaukasten nach einem der Ansproche 1          erste Verbindungselement
mit einer weitge- bis 4,                                             hend
flachen Konfiguration und vorbestimmter dadurch gekennzelchnet, daB
50       Dicke bilden, und dadurch, dal eine seitlich die Strukturbauteile
(13) mindestens Ober ei-      offene Einkerbung (74) in einem Seitenteil
des nen Teil ihrer LInge einen weitgehend kreis-       ersten
Verbindungselementes vorgesehen ist, formigen Querschnitt aufweisen, und
daB diese      welche sich gegen die zentrale Achse erstreckt
Strukturbauteile innerhalb der UmhOllenden         und eine Weite
entsprechend der Dicke des dieses weitgehend kreisf6rmigen Querschnit-  55
Verbindungselementes aufweist, wobei diese tes mindesten Ober einen Tell
ihrer Lfnge ei-     seitlich offene Einkerbung (74) so ausgelegt nen
weitgehend *X--formigen Querschnitt ha-       ist, daB sie ein zweites
Verbindungselement ben und die Teile mit dem weitgehend RXV-          (70a)
aufnehmen kann, um einen Verbund zu 17    33                EP 0 490 033 B1
bilden, der Buchsen aufweist, welche sich in       die Buchsen (82, 83) fOr
ein seitliches Einra- zwei Ebenen erstrecken.
sten von Endabschnitten der Strukturbauteile (90) konfiguriert sind, und
daB die Spannarme 8. Spielbaukasten nach Anspruch 7,
der letztgenannten Buchse (83) durch Ver- dadurch gekennzelchnet, daB
5       schiebung der Einzelteile der geschlitzten Ab- 



das erste Verbindungselement (70) eine Buch-       schluBwand (80) gel6st
werden k6nnen, um se (83) fOr die Aufnahme eines strebenformi-       einen
Zusammenbau eines Strukturbauteils gen Strukturbauteils (90) direkt
gegen~ber der     (90) auf eine andere Weise, als durch seitli- seitlich
offenen Einkerbung aufweist, wodurch      ches Einrasten zu erm6glichen. in
einem Zusammenbau aus ersten und zwei-  fO ten Verbindungselementen (70,
70a) das zwei-    13. Spielbaukasten nach einem der AnsprUche 7 te
Verbindungselement (70a) eine Buchse auf-       bis 12, weist, um ein
strebenf6rmiges Strukturbauteil      dadurch gekennzelchnet, daB an der
Stelle der seitlich offenen Einkerbung in   die seitlich offene Einkerbung
(74) Arretiermit- dem  ersten Verbindungselement (70) aufzu-  is     tel
(97) einer ersten Art aufweist, und daB Toile nehmen.
des ersten Verbindungselementes (70), welche diametral gegen~ber der
seitlich offenen Ein- 9. Spielbaukasten nach einem der AnsprUche 7
kerbung angeordnet sind, mit Srretiermitteln oder 8,
(98) einer zweiten Art ausgerlstent sind, wel- dadurch gekennzelchnet, daB
20      che mit den Arretiermitteln (97) der ersten Art die seitlich offene
Einkerbung (74) durch ein      in Eingriff treten, um ein Paar
Verbindungsele- Paar im Abstand angeordnete parallele FUh-         mente
(70, 70a) im zusammengebauten Zu- rungswande (72, 73) gebildet wird, um so
das       stand zu blockieren. zweite Verbindungselement (70a) aufzuneh-
men, und diese F~hrungswande Spannmittel  25  14. Spielbaukasten nach
einern der Ansprtche 7 (97) aufweisen, welche mit Spannmitteln (98)
bis 13, auf dem zweiten Verbindungselement (70a) zu-       dadurch
gekennzelchnet, daR sammenwirken, um  ein zusammengebautes             das
erste Verbindungselement (310) aine Viel- Paar aus ersten und zweiten
Verbindungsele-        zahl von Buchsen (150, 150a) aufweist, die menten in
Verbindung zu halten.            30      jeweils aus einem Paar Spannarme
und einer AbschluBwand bestehen,, und daB die Ab- 10. Spielbaukasten nach
einem der AnsprOche 7          schluBwande von benachbarten Buchsen an- bis
9,                                             einanderliegen und integral
verbunden sind, dadurch gekennzelchnet, daB                        und daB
wenigstens eine der Buchsen (150a) das erste Verbindungselement (70) eine
Viel-  35   direkt gegenaber der seitlich offenen Einker- zahl von Buchsen
(82, 83) autweist, welche aus     bung (311) angeordnet ist, und dadurch,
daB einem Paar Spannarmen und einer AbschluB-          die Obrigen Buchsen
(150) auf der gleichen wand bestehen, und die mit AbschluBwanden
Seite eaner Ebene angeordnet sind, welche die (79, 80) von benachbarten
Buchsen integral         seitlich offene Einkerbung (311) und sine der
verbunden sind, und dadurch, daB mindestens   40   Buchsen (150a) umfalt,
wodurch bei der Ver- aine der AbschluBwande (0) geschlitzt ist, um
bindung des ersten Verbindungselementes mit einen Spalt (81) zu bilden, umr
dadurch eine       einem zweiten Verbindungselement (310) die- Durchbiegung
der FUhrungswande (72, 73)            ses zweite Verbindungselement aine
Ebene nach der AuBenseite zu erm6glichen.                umfalt. welche die
Achsen der Buchsen ein- 45      schlieft und daB sich die Buchsen des
ersten 11. Spielbaukasten nach einem der Ansprlche 7
Verbindungselementes  in  die  Ebene  des bis 10,
und/oder einer Seite der Ebene des zweiten dadurch gekennzelchnet, daB
Verbindungselementes erstreckt. das erste Verbindungselement eine Buchse
(83) fOr die Aufnahme eines Strukturbauteils  50  15. Spielbaukasten nach
Anspruch 14, aufweist, welches direkt gegenOber der seitlich    dadurch
gekennzelchnet, daB offenen Einkerbung angeordnet ist, und da-         das
erste Verbindungselement eine Buchse durch, daB diese Buchse (83) die
geschlitzte       (150a) direkt gegen~ber der seitlich offenen AbschluBwand
(80) enthalt.                         Einkerbung (312) aufweist und daB
sich alle 55      anderen Buchsen (150) auf einer Seite einer 12.
Spielbaukasten nach einem der AnsprUche 5          Ebene befinden, welche
diese Buchse (150a) bis 11,                                            und
die Einkerbung (311) einschlieBt, und daB dadurch gekennzelchnet, daB
sie im rechten Winkel zu der Ebene angeord- 18    35                EP 0
490 033 B1                    36 net sind, welche die seitlich offene
Einkerbung    das strebenformige Strukturbauteil (13) in einer (311) und
wenigstens eine Buchse (1 50a) des      vorbestimmten axialen Position an
der Achse ersten Verbindungselementes enthlit.               der Buchse
Ioslich aber in fester Stellung zu halten, und daB die entgegengesetzten
Endab- 16. Spielbaukasten nach Anspruch 15,          5       schnitte mit
ersten und zweiten Verriegelungs- 



dadurch gekennzeichnet, daB                        mitteln (28, 27) fOr
einen gleichzeitigen zusam- das zweite Verbindungselement genauso konfi-
menwirkenden Eingriff mit den ersten und guriert ist, wie das erste
Verbindungselement,    zweiten Verriegelungsmitteln (18, 24) eines so daB
das Paar Verbindungselemente eine           eine Buchse bildenden
Abschnittes eines Ver- rechtwinklige eckige Struktur bildet.     10
bindungselementes ausgestattet sind, so daB die jeweils ersten
Verriegelungsmittel (18, 28) 17. Spielbaukasten nach Anspruch 15,
ein Strukturbauteil in koaxialer Fluchtung mit dadurch gekennzeichnet, daB
einer ausgewihiten Achse der Buchse halten das zweite Verbindungselement
(410) mit            k6nnen, wahrend die jeweils zweiten Blockier- Buchsen
(150, 150a) ausgestattet ist, welche   15  mittel (24, 27) dieses
Strukturbauteil in einer sich in einer regelmaBigen Anordnung von
vorbestimmten axialen Position auf der ausge- Uber 180  erstrecken, wodurch
ein verbunde-       wAhiten Achse der Buchse halten, und da- nes Paar aus
ersten und zweiten Verbindungs-      durch, daB  die Spannarme (16)
elastisch elementen (310, 410) eine T-fdrmige AnschluB-      spreizbar
sind, um ein seitliches Einrasten ei- struktur bilden.
20       nes Endabschnittes eines strebenformigen Ele- mentes (13) in einer
Richtung zu ermoglichen, 18. Spielbaukasten mit Verbindungselementen (10)
welche quer zu der Achse der Buchse (19) und strebenformigen
Strukturbauteilen (13),       verlauft, wodurch das Strukturbauteil sicher
im welche lIslich mit anderen Elementen verbun-       Abstand gehalten und
in einem festen Verhalt- den werden kdnnen, um eine zusammenhin-  25
nis zu dem die Buchse bildenden Abschnitt gende Struktur zu bilden, in dem
wenigstens        positioniert warden kann. einige der Verbindungselemente
(10) einen ge- mainsamen Teil und eine Vielzahl von Buch-     19.
Spielbaukasten nach Anspruch 18, sen bildenden Abschnitten (14) enthalten,
wel-     dadurch gekennzelchnet, daB che sich weitgehend radial nach aufen
von   3o     die zweiten Verriegelungsmittel gagenUberlie- diesem
gemeinsamen Teil erstrecken, und je-        gende rippenartige Elemente
(24) auf den im der der eine Buchse bildenden Abschnitte auf       Abstand
angeordneten Spannarmen (16) auf- einer vorbestimmten Achse der Buchse (19)
weisen, und daB entsprechende Einkerbungen angeordnet ist, welche sich
weitgehend radial     (27) an den entgegengesetzten Endabschnitten von
diesem gemeinsamen Teil erstreckt, und   35    der strebenfoirmigen
Strukturbauteile vorgese- jeder der eine Buchse bildenden Abschnitte
hen sind, wobei die rippenartigen Elemente ein Pear im Abstand angeordnete
weitgehend         (24) quer zur Achse der Buchse (19) ausge- parallel und
freitragend montierte Spannarme       richtet sind, um die entsprechenden
Einker- (16) aufweist, welche symmetrisch um  die          bungen (27)
wahrend dem seitlichen Einschie- Achse der Buchse angeordnet sind, und
jades   40   ben eines Endabschnittes zwischen einern einzelne Paar
Spannarme (16) in ihrem Zwi-         Paar Spannarmen (16) aufzunehmen.
schenbereich eine seitlich offene axial ange- ordnete Buchse (14) bildet,
und die strebenf6r-  20. Spielbaukasten nach einem der Ansprflche 18 migen
Strukturbauteile (13) gogen~berliegende     oder 19, Endabschnitte und
Zwischenbereiche enthal-  4s     dadurch gekennzelchnet, daB ten, welche
diese Endabschnitte integral mit-      der die Buchse bildende Abschnitt
eine Ab- einander verbinden,                               schluBwand (154)
aufweist, welche integral mit dadurch gekennzelchnet, daB
den Spannarmen ausgebildet und von den rip- die Spannarme (16) erste
Verriegelungsmittel       penartigen Elementen (130) im Abstand ange- (18)
aufweisen, welche in ein strebenformiges  5o  ordnet ist, und daB die
strebenformigen Struk- Strukturbauteil (13) eingreifen, um ein mit der
turbauteile (140) Endfiachen aufweisen, welche Achse der Buchse
gefluchtetes Strebelement        im Abstand von den entsprechenden Einker-
Idslich aber in fester Stellung zu halten, und     bungen (147) angeordnet
sind, und daB der daB in dem die Buchse bildenden Abschnift
Abstand zwischen den rippenartigen Elemen- zweite Verriegelungsmittel (24)
vorgesehen  5s    ten (330) und der AbschluBwand (154) so aus- sind, um in
ein strebenfbrmiges Strukturbauteil    gelegt ist, daB er im Verhaltnis mit
dem Ab- einzugreifen, weiches gleichzeitig mit dem er-    stand zwischen
den entsprechenden Einker- sten Blockiermittel (18) in Eingriff steht, um
bungen (147) und der AbschluBwand (152) 19    37                EP 0 490
033 B1                   38 steht so daB diese AbschluBwand (154) und
schnitte entlang entsprechenden Buchsenach- die Endflache (152) in einen
weichen Kontakt      sen gefluchtet und in einem Winkel von etwa gedrackt
werden, wenn ein strebenf8rmiges         45  gegenUber einer benachbarten
Achse der Strukturbauteil (13) in dem die Buchse bilden-    Buchse
angeordnet sind, und daB sich alle den AbschniHt aufgenommen wird.
5       diese Achsen weitgehend an dieser Nabenach- 



se schneiden, und daB "n" ein ganze Zahl 21. Spielbaukasten nach Anspruch
18,                 zwischen 2 und 8 darstellt. dadurch gekennzelchnet, daB
die zweiten Verriegelungsmittel rippenartige  26. Spielbaukasten nach elnem
der Ansprache 23, Verriegelungsmittel (24) auf einem  der die  io   24 oder
25, Buchse bildenden Abschnitte (14) oder dem         dadurch
gekennzelchnet, daB strebenf6rmigen Strukturbauteil (13) autweisen,  jeder
der die Buchsen bildenden Abschnitte in sowie entsprechende Einkerbungen
(27) an          einem festen vorbestimmten Abstand (d) von dem anderen
Abschnitt oder Element.               der Nabenachse angeordnet ist,
wodurch, 15      wenn sin strebenformiges Element (13) in ei- 22.
Spielbaukasten nach Anspruch 21,                 nem der eine Buchse
bildenden Abschnitte dadurch gekennzelchnet, daB
gehalten ist, der Endabschnift des Strukturbau- der die Buchse bildende
Abschnitt ein durch       tells in einem festen gleichmaBigen Abstand eine
AbschluBwand (152) gebildetes geschlos-      von der Nabenachse gehalten
wird. senes Ende aufweist und daB das Strukturbau-  20 tell eine Endflache
(154) aufweist und daB das  27. Spielbaukasten nach einem der AnsprUche 18
zweite Verriegelungsmittel die Endfliche ela-     bis 26, stisch in einen
weichen Kontakt mit der Ab-       dadurch gekennzelohnet, daB schluBwand
drUckt.                                er eine Reihe von strebenformigen
Struktur- 25      bauteilen unterschiedlicher Lange aufweist, wo- 23.
Spielbaukasten nach Anspruch 18,                 bei in einem System von
"n" unterschiedlichen dadurch gekennzelchnet, daB
Langen dieser Strukturbauteile jede einzelne der gemeinsame Teil des
Verbindungselemen-        Lange nach der Formel L. = (1,414)0-1) * DmI, tes
(160) elnen sine Nabe bildenden Abschnitt     - (2 * d) berechnet wird, und
darin ist L, gleich (161) aufweist, welcher eine schrage Offnung   so  die
LAnge des xtef Strukturbauteils einer Reihe (163) in elner GroBe und Form
aufweist, wel-      von 1 bis "n", und Dmin ist der Abstand zwi- che ftr
die axiale Aufnahme eines strebenfor-     schen den Nabenachsen von zwei
Verbin- migen Strukturbauteils geeignet ist und sine      dungselementen,
welche durch das kOrzeste Nabenachse (164) bildet, und daB die Nabe-
Strukturbauteil der Reihe verbunden sind, und nachse im rechten Winkel zu
der Achse der  35     d ist der Abstand zwischen der Nabenachse Buchse
(164) angeordnet ist und diese weitge-     und der AbschluBwand des die
Nabe bilden- hend schneidet, und daB das Verbindungsele-       den
Abschnittes, und daB eine Vielzahl von ment (160) einen einzigen sine
Buchse bilden-     Verbindungselementen  und strebenf6rmigen den Abschnitt
(150) aufweist, welcher integral    Strukturbauteilen dieses Systems so
ausgelegt mit einem einzigen eine Nabe bildenden Ab-  40   ist, daB sie in
elnem oder mehreren rechtecki- schnitf (161) ausgebildet ist.
gen Drelecken (250, 260, 270) zusammenge- faBt werden kdnnen. 24.
Spielbaukasten nach Anspruch 18, dadurch gekennzelchnet, daB
28. Spielbaukasten nach Anspruch 27, das Verbindungselement (170) ein Paar
Buch-  45   dadurch gekennzelchnet, daR sen bildende Abschnitte (150)
aufweist, welche    ein ein Strukturbauteil (170) aus Anspruch 7 integral
mit einem einzigen sine Nabe bilden-     enthaltender Zusammenbau, welcher
mit zwei den Abschnitt ausgebildet sind, und daB die
Strukturbauteilen (140b) mit einer L-nge 1 die Buchsen bildenden Abschnitte
entgegen-        reihenweise verbunden ist, die gleiche lAnge gesetzt
angeordnet und entlang einer gemein-  6o  hat, wie ein Strukturbauteil
(140d) mit einer samen Achse der Buchse (171) gefluchtet           LAnge
L*x+2) in dieser Reihe. sind. 29. Spielbaukasten nach Anspruch 18, 25.
Spielbaukasten nach Anspruch 18,                 dadurch gekennzeichnet,
daB dadurch gekennzelchnet, daB               5       die Spannarme (16)
mit rippenartigen Vor- das Verbindungselement eine Vielzahl von "n"
sprUngen (24) ausgestattet sind, welche sich Buchsen bildenden Abschnitten
aufweist, wo-       quer zur Achse der Buchse erstrecken, und bei jeder
dieser die Buchsen bildenden Ab-        daB das strebenf8rmige
Strukturbauteil (13) in 20    39                EP 0 490 033 B1
40             L  M   !  1 einem vorbestimmten Bereich zwischen seinen
die strebenformigen Strukturbauteile (280) eine Endabschnitten mit
gegenUberliegenden sich        LAnge haben, welche im Verhaltnis zu der in
Langsrichtung erstreckenden Einkerbungen       kombinierten Dicke der
ersten und zweiten (39) ausgestattet ist, und daB das strebenf6r-
Gruppen (282, 283) von Verbindungselemen- mige Strukturbauteil (13)
elastisch in der Buch-   5  ten steht, und dadurch, daB sich die Endab- 



se (14) in einem Winkel von 90 I zur Achse        schnitte der
Strukturbautelle seitlich von jeder der Buchse (19) angeordnet ist, und daB
die       der Seiten des Zusammenbaus erstrecken. rippenartigen VorsprUnge
(24) in einem entge- gengesetzten Paar von Einkerbungen (39) auf-  32.
Spielbaukasten nach Anspruch 29, genommen sind, wodurch das strebenformige
10    dadurch gekennzelchnet, daR Strukturbauteil (13) drehfest von dem
Verbin-     das Verbindungselement (510) eine integral dungselement erfaBt
wird, wobei das Struktur-     geformte sich seitlich erstreckende
Antriebsna- bauteil vertikal zur Achse der Buchse (19) an-    se (511)
aufweist, und daB das Verbindungs- geordnet ist.
element auf einem strebenffrmigen Struktur- 15      bauteil (513) montiert
ist, und daB die rippenar- 30. Spielbaukasten nach Anspruch 29,
tigen VorsprOnge (130, 131) des Verbindungs- dadurch gekennzelchnet, daR
elementes in gegenaberliegenden langsf6rmi- der gemeinsame Teil des
Verbindungselemen-        gen Einkerbungen (144) des Strukturbauteils tes
einen eine Nabe bildenden Abschnitt (161)     aufgeommen sind, wodurch das
Verbindungs- mit einer schrtigen Offnung (163) aufweist,  20   element in
einem festem Verhaltnis mit dem welche eine GroBe und Form aufweist, welche
Strukturbauteil verriegelt ist, wobei sich das far die axiale Aufnahme
eines strebenf6rmigen     Strukturbauteil im rechten Winkel zu der Achse
Strukturbauteils geeignet ist und eine Nabe-      der Buchse befindet, und
dadurch, daB ein nachse (164) bildet, und daB die Nabenachse
zus~tzliches Element (240) auf dem Struktur- im rechten Winkel zur Achse
der Buchse (165)  25  bauteil montiert ist und dieses zusktzliche Ele- und
diese weitgehend schneidend angeordnet        ment in der Nachbarschaft des
Verbindungs- ist, und daB eine Vielzahl solcher Verbindungs-   elementes
positioniert ist und daB sich die elemente miteinander verbunden ist, um
eine       Antriebsnase (511) in antriebsmaBigen Eingriff bandartige
Struktur zu bilden, und daB eine       mit einem benachbarten Teil dieses
zusatzli- erste Gruppe (282) solcher Verbingungsele-  30    chen Elementes
befindet. mente im Seitenverhaltnis zueinander in einem Abstand angeordnet
ist, welche mindestens     33 Spielbaukasten nach Anspruch 32, gleich der
Dicke des Verbindungselementes         dadurch gekennzelchnet, daB ist, und
daB die Nabenachsen jedes dieser         das zusatzliche Element ein
kreisformiges rad- Elemente dieser ersten Gruppe koaxial ge-  35
artiges Element (610) mit einem  Felgenteil fluchtet sind, und daB sich ein
erstes streben-   (611) und einem Nabenteil aufweist, und daB f6rmiges
Strukturbauteil (280) die Haben der      der Nabenteil eine Nabenbohrung
(612) fUr die einzelnen Verbindungselemente der ersten          Aufnahme
des Strebenelementes aufweist, und Gruppe durchquert, und daS eine zwelte
Grup-      daB das radformige Element eine Antriebboh- pe (283) solcher
Verbindungselemente (160)  40    rung (613) aufweist, welche in einem
vorbe- im Seitenverhaltnis zueinander im Abstand in      stimmten Abstand
in radialer auBerer Richtung den Freiraumen zwischen den Verbindungsele-
von dem Mittelpunkt des Nabenteils angeord- menten der ersten Gruppe (282)
.angeordnet        net ist, um die Antriebsnase (511) des Verbin- ist, und
daB die Verbindungselemente der          dungselementes aufzunehmen, und
dadurch, zweiten Gruppe (283) das erste Strukturbauteil  45  daB das
radformige Element in seinem Felgen- (280) durch den Eingriff der
rippenartigen Vor-  teil eine nach auten zeigende Umfangsnut sprlnge (130,
131) der Verbindungselemente        (614) aufweist. in ein
gegenUberliegendes Paar von langsf6r- migen Einkerbungen (144) des ersten
Struktur-  34. Spielbaukasten nach Anspruch 33, bauteils erfassen, und daB
zusktzliche Grup-  so  dadurch gekennzelchnet, daB pen (282, 283) solcher
Verbindungselemente        ein aus einem Elastomerwerkstoff hergestelites
und strebenartiger Strukturbauteile in einer er-  ringformiges
reifenartiges Element (620) l6s- weiterten Reihe miteinander verbunden
sind,      lich in der ringformigen Einkerbung (614) auf- ur eine
angelenkte bandartige Struktur zu bil-    genommen ist. den.
55 35. Adapterelement fUr die Verwendung in einem 31. Spielbaukasten nach
Anspruch 30,                 Spielbaukasten nach einem der Ansprlche 1
dadurch gekennzelchnet, daB                       bis 34, enthaltend einen
Baublocksatz von ei- 21    41                EP 0 490 033 B1
42         c nor Art, welche ein hohles gegossenes Bau-         konnen.
blockelement (41, 42) in einer rechteckigen Konfiguration aufweist, das
eine obere Wand    Revendlcatlons (44) sowie vier Seitenwande (45 bis 48)
urn- faBt, welche einen offenen Hohiraum(49) bil-   5   1. Systbme de jou
de construction comprenant 



den, und enthaltend eine Vielzahl von in regol-    des 6lements de liaison
(10) ainsi quo des mlBigen Abstanden angeordneten kreisf6rmi-
6lements structuraux (13) dont les parties fina- gen Vorspr~ngen (50),
welche sich von der         les sont adapt6es a Otre engageos de fagon
oberen Wand in oberer Richtung erstrecken,         amovible dans des
manchons (14) lat~raux a und enthaltend olne Vielzahl von inneren Vor-  1o
ouverture lat6rale desdits elements de liaison, sprOngen (51), welche sich
von dieser oberen       chacun des manchons (14) etant pourvu d'une Wand in
den Hohiraum zu dessen offener Sol-        paroi inteme (15) ainsi que
d'une paire espa- to erstrecken, wobel dieses Adapterelement ei-     cee de
bras de serrage (16) definissant un axe nen hohlformigen gegossenen
Adapterblock           (19) dudit manchon s'6tendant entre lesdits (40)
rechteckiger Konfiguration mit elner offe-  i5  bras de serrage, ainsi quo
des bosses integra- nen Saite aufweist, und dieser hohif6rmige ge-    les
de blocage (24) s'6tendant vers l'interieur & gossene Adapterblock eine
obere Wand (52)          partir d'au moins l'un des bras de serrage (16),
sowie vier Seitenwande (53) aufweist, und die     lesdites bosses (24)
etant espacees de ladite Innenffichen dieser Seitenwande in enger
paroi inteme (15) et ddfinissant avec ladite Weise einen Bereich
eingrenzen, welcher eine   20  paroi interne (15) une premiere chambre de
vorbestimmte Anzahl von kreisf6rmigen Vor-         blocage, lesdits bras de
serrage (15) etant spr(ngen (50) des Baublockelementes (41, 42)
pourvus d' encoches concaves (18), une paire enthalt, wodurch diese
Seitenwande (53) an         opposee desdites encoches (18) d6finissant der
Innenseite dieser kreisf6rmigen Vorsprln-      une deuxibme chambre de
blocage, at dans gen (50) in weichem Kontakt gehalten warden   25  lequel
au moins une section finale des 614- konnen, und daB der hohle gegossene
Adap-          ments structuraux (13) est configuree telle terblock (40)
weiterhin eine Vielzahl von langs-   qu'elle est comprise dans une
enveloppe cylin- formigen zylindrischen VorsprUngen (54) auf-       drique,
ladite section finale formant un axe weist, welche sich von seinem
geschlossenen        dudit 6lement structural (13) et est pourvue Ende
erstrecken, und diese zylindrischen Vor-  30  d'une bride de blocage (26)
lateralement roce- sprUnge (54) elne L-nge habon, welche deut-        vable
dans ladite premiere chambre de bloca- lich grOBer ist, als ihr
Durchmesser, und daB      ge et etant bloqu6e avec cette chambre contre im
Abstand angeordnete Paare dieser lRngs-        tout mouvement en direction
de l'axe de l'61e- f6rmigen VorsprUngo (54) untereinander einen       ment
structural (13), Abstand aufweisen, welcher etwa gleich 2 mal  35
caract6rls6 en ce quo der Dicke der Seitenw~nde (45 bis 48) der
chacun des elements de liaison (10) comprend Baublockelemente (40, 41) ist,
so daB ein Paar     plus d'un des manchons (14), et que les enco- dieser
llngsfdrmigen Vorspr(nge, wenn sie in       ches concaves (18) des bras de
serrage (16) die offenen Soiten von zwei benachbarten Bau-      de chacun
des manchons s'4tendent a partir blockelementen (40, 41) eingeschoben
werden,  40  de ladite bosse de blocage (24) vers les par- diese Elemento
untereinander und mit dem          ties finales des bras de serrage du
manchon Adapterelement verbinden, und daB dieses           (14), et en ce
quo la bride de blocage (26) est Adapterelement einen hohlen rohrformigen
in-       dispos6e & la section finale dudit element neren Vorsprung (55)
aufweist, welcher sich        structural (13), et on ce quo chacune des
par- von seiner oberen Wand weitgehend zu sei-  45     ties finales dudit
6l6ment structural (13) est nem offenen Ende erstreckt, und der einen
pourvue d'une gorge circonferentielle (27) si- lnnendurchmesser aufweist,
der so beschaffen      tuee a proximite immediate de ladite bride de ist,
daB er den Endabschnitt eines der Struktur-   blocage (26) et definissant
partiellement celle- bauteile im PaBsitz aufnehmen kann.               ci,
et en ce quo ladito gorge circonferentielle 50     (27) est agencee pour
recevoir les bosses de 36. Adapterelement nach Anspruch 35,
blocage (24) lorsque l'6l6ment structural (13) dadurch gekennzelchnet, daB
est lateralement ins6re dans le manchon (14) a der Adapterblock (40) elne
Dicke hat, welche       section finale ouverte, et en ce quo la gorge der
Dicke von mindestons einigen der Bau-          circonf6rentielle (27) est
formee a une position blockelemente (41, 42) entspricht, und da-  55
permettant de recevoir 6troitement des parties durch, daB die langsf6rmigen
Vorsprtnge (54)       de lPenveloppe cylindrique de l'el6ment struc-
innerhalb von bestimmten Baublockelementen        tural (13), et en ce quo
les bras de serrage aufgenommen und darin verankert werden             (16)
sont elastiquement deplagables pour per- 22    43                 EP 0 490
033 B1                     4     1     liii! liii 11111 * C   L   M   S s
mettre l'insertion de '1d1Iment structural (13)     parties en forme d'un
"X" peuvent 8tre rogues dans le manchon (14).
dans un espace menage entre l'une des paires des bras de serrage (16),
lesdits elements 2. Jeu de construction suivant la revendication 1,
structuraux (13) etant disposes a angle droit 



caract6ris6 en ce quo                       5       par rapport & l'axe
(19) defini par les bras de les eiements structuraux (13) pr~sentent dans
serrage, et en ce que ledit element structural la zone de leurs parties
finales une section        (13) est lateralement insdrd de force entre une
generalement circulaire dans le domaine de           paire opposee de
bosses de blocage (24) dis- leurs parties finales, et en ce que
l'espacement    posee sur lesdits bras de serrage (16) pour entre
differentes paires de bras de serrage est  70  8tre ainsi bloquds au moyen
de ces bosses. plus petit quo le diambtre de ladite section circulaire, et
en ce que le profil des encoches  6. Jou de construction suivant I'une des
revendi- concaves (18) des bras de serrage correspond        cations 1 & 5,
gdneralement au profil circulairo (28) des ele-     caract6rls6 en ce quo
ments structuraux.                          15      des bosses opposees de
blocage (130, 131) disposdes sur lesdits bras de serrage (126, 3. Jeu de
construction suivant l'une des revendi-       127) so projettent
transversalement par rapport cations 1 ou 2,
a ces derniers et s'etendent dans l'espace caractdrlsd en ce que
prevu entre les bras de serrage, et en ce quo la paroi finale (15) de
chaque section (14)  0o     I'element structural (13) est pourvu d'une
bride formant manchon s'dtend entre les parties fina-     finale definie en
partie par ladite gorge circon- les de chacune des paires de bras de
serrage        ferentielle (147) ainsi que d'une section finale (16) et
definit avec lesdits bras de serrage un     plane (154) espacee de ladite
gorge (147), et manchon en forme d'un U permettant de rece-         on ce
que lesdites bosses de blocage (130, voir lateralement une section finale
d'un e1-   25  131) et ladite paroi finale (152) ainsi quo la ment
structural (13), et en ce que la configura-    partie finale plane (154)
ont un rapport geomd- tion de la section du manchon on direction de
trique tel quo lorsque ledit element structural son axe longitudinal (19)
et dans un plan bis-      est place dans ladite encoche, la surface finale
sectant les bras de serrage (16) se trouve en        plane de cot element
structural est axialement gdndral en conformite etroite avec la configura-
30  emmanchde fermement et elastiquement on tion de la section
longitudinale d'une partie       contact de surface avec ladite paroi
finale finale de l'un des dl6ments structuraux (13).        (152). 4. Jeu
de construction suivant l'une des revendi-   7. Jou de construction suivant
l'une des revendi- cations 1 a 3,                              35
cations 1 a 6, caract6rls6 en ce que
caractdrls6 en ce que les bosses de blocage (24) ont une configura-
ledit dldment de liaison comprend un premier tion convexe courbe et
s'6tendent generale-         dldment de liaison (70) et est pourvu d'un
ment entre un bord d'un bras de serrage (16)        noyau central (71)
definissant un axe central et l'autre bord de colui-ci, et on ce quo la  40
dudit 4ldment de liaison, et en ce que une gorge circonferentielle (27)
prdvue dans l'ele-      multitude de manchons (82) disposes essen- ment
structural a une configuration de section      tiellement en direction
radiale autour de co telle & pourvoir recevoir etroitement les bosses
noyau pour recevoir des elements structuraux, de blocage (24) permettant
ainsi de bloquer         et en ce que ledit noyau et ces manchons l'element
structural (13) contre toute separation   4s  forment ledit premier element
de liaison pre- de l'element de liaison en direction de l'axe
sentant une configuration essentiellement pla- dudit element structural.
ne et une epaisseur determinee, ainsi qu'une encoche (74) & ouverture
laterale agencde 5. Jou de construction suivant l'une des revendi-
dans un cote du premier element de liaison cations 1 a 4,
50       s'etendant vers cot axe central et ayant une caract6rls6 en ce quo
largeur correspondant a l'epaisseur de l'e1l- les elements structuraux (13)
sont pourvus           ment de liaison, ladite encoche (74) a ouvertu-
d'une section essentiellement circulaire sur au     re latdrale etant
agencee pour recevoir un moins une partie de lour longueur, et on ce
deuxibme element de liaison (70a) pour former que sur au moins une partie
de leur longueur  5s     un element de liaison composite pourvu de lesdits
elements structuraux prdsentent a l'in-     manchons s'dtendant en
direction radiale dans tdrieur de cette enveloppe une section essen-
deux plans. tiellement en forme d'un "X", et on ce quo les 23    45
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la revendication 7,   (90), et en ce que les bras de serrage de ce
caract&rlsS en ce que                             demler manchon (83) est
amovible par depla- le premier element de liaison (70) est pourvu
cement des parties de ladite parol finale fen- d'un manchon (83) pour
recevoir un element        due (80) pour permettre l'assemblage d'un ele- 



structural (90) directement A I'oppose de ladite   5  ment structural par
une insertion autre qu'em- encoche lateralement ouverte assurant ainsi
boitable. quo dans un assemblage compose de premier et deuxibme 6l6ments de
liaison (70, 70a) in-  13. Jeu de construction suivant l'une des revendi-
terconnectfs, le deuxieme el6ment de liaison      cations 7 & 12, (70a)
comporte un manchon pour recevoir un   10   caractiris; en ce que 6l6ment
structural & l'endroit de l'encoche &     l'encoche (74) & ouverture
laterale est pourvue ouverture laterale prevue dans le premier 61e-    d'un
dispositif d'arrt (97) d'un premier type, et ment de liaison.
en ce quo des parties dudit premier element de liaison disposees
diametralement a l'oppo- 9. Jeu de construction suivant l'une des revendi-
15  s6 de ladite encoche a ouverture laterale sont cations 7 ou 8,
pourvues d'un dispositif d'arret (98) d'un caract6rlsiS en ce quo
deuxibme type cooperant avec le dispositif l'encoche (74) A ouverture
laterale est definie   d'arret (97) d'un premier type pour bloquer par une
paire espacee de parois paralleles de     ainsi une paire d'6lements de
liaison (70, 70a) guidage (72, 73) pour la r6ception du douxie-  20  en
condition assembl6e. me 6lement de liaison (70a), lesdites parois de
guidage 6tant pourvues de dispositifs d'arret  14. Jeu de construction
suivant l'une des revendi- (97) cooperant avec des dispositifs d'arr~t (98)
cations 7 & 13, prevus sur le deuxieme de ces 6elments de
caract6rlsd en ce que liaison (70a) afin de retenir une paire assem-   25
ledit premier element de liaison (310) est pour- blee de premier et
deuxibme 6l6ments de liai-     vu d'une multitude de manchons (150, 150a),
son dans une relation assemblee.                  chacun compose d'une
paire de bras de serra- ge et d'une parol finale, ot en ce quo les 10. Jeu
de construction suivant l'une des revendi-   parois finales de manchons
voisins sont adja- cations 7 a 9,                            30      centes
et integralement interconnectees, et en caract6rls6 en ce que
co que'au moins l'un des manchons (150a) est le premier el6ment de liaison
(70) comporte       dispos6 directement a l'oppos6 de ladite enco- une
multitude de manchons (82, 83) compre-        che (311) a ouverture
laterale, et en ce quo nant chacun une paire de bras de serrage ainsi
l'ensemble de ces manchons (150) est dispose qu'une paroi finale, et en ce
quo les parois  35  du m8me c8te d'un plan comprenant ladite finales (79,
80) de manchons voisins sont dis-    encoche (311) & ouverture lat6rale et
'un des pos6es de fagon adjacente et integralement        manchons (150a),
assurant ainsi quo lorsque assemblees, et en co que'au moins l'une des
ledit premier element de liaison est joint a un ces parois finales (80) est
fondue pour former    deuxieme 6l6ment de liaison (310), ledit une fente
(81) pour permettre de la sorte la  40  douxibme 6l6ment de liaison forme
un plan deflection des parois de guidage (72, 73)vers     contenant les
axes de ces manchons, et en ce l'exterieur.
que les manchons du premier element de liai- son s'6tendent dans le plan de
etlou d'un c8te 11. Jeu de construction suivant l'une des revendi-   du
plan du deuxieme element de liaison. cations 7 a 10,
45 caractdrlsd en ce quo                         15. Jeu de construction
suivant la revendication le premier 6l6ment de liaison est pourvu d'un
14, manchon (83) pour recevoir un 6lement struc-      caract6rls6 en ce quo
tural dispose directement a l'oppos4 de l'enco-  le premier el6ment de
liaison est pourvu d'un che a ouverture laterale, et en ce quo ce  5o
manchon (150a) dispos4 directement A I'oppo- manchon (83) comporte la paroi
finale fondue.     se de ladite encoche (312) a ouverture laterale, et en
ce quo tous les autres manchons (150) 12. Jou de construction suivant l'une
des revendi-   sont situ~s sur le c8te d'un plan comprenant cations 5 & 11,
ledit manchon (1 50a) et ladite encoche (311) et caract6rlsX en ce que
55      disposes & angle droit par rapport au plan les manchons (82, 83)
sont configures tels        comprenant l'encoche (311) et au moins un pour
permettre la r6ception laterale emboitable   manchon (1 50a) du premier
6l6ment de liaison. des parties finales des elements structuraux 24    * C
L  M   S 16. Jeu de construction suivant la revendication       manchon, et
en ce que les parties finales op- 15,
posees sont pourvues de premier et second caract6rls6 on ce quo
moyens de liaison (28, 27) pour un engage- ledit deuxieme element de
liaison presente la      ment simultane positif avec les premier et se- 



meme configuration quo le premier 6l6ment de   6   cond moyens de liaison
(18, 24) d'une section liaison assurant ainsi qu'une paire assemblee
formant le manchon d'un element de liaison, desdits 6lements de liaison
definissent une        assurant ainsi que les premiers moyens de structure
a bords droits.                          liaison (18, 28) maintiennent un
6l6ment struc- tural on alignement axial avec l'axe d'un man- 17. Jeu de
construction suivant la revendication   lO  chon  determin6, tandisque  les
seconds 15,                                                moyens de
liaison (24, 27) maintiennent ledit caract&rls6 en ce que
6lment structural dans une position axiale le deuxieme element de liaison
(410) comporte      predeterminee sur l'axe du manchon choisi, et des
manchons (150, 150a) disposes a un an-         en ce quo les bras de
serrage (16) sont elasti- gle de plus de 180- assurant ainsi qu'une   i5
quement ecartables afin de permettre un em- paire assemblde composee des
premier et            boitement lateral d'une partie finale d'un e1l-
deuxieme 6lements de liaison (310, 410) d6finit    ment structural (13)
dans une direction trans- un assemblage sous forme d'un 'T".
verse par rapport a l'axe du manchon (19,) assurant ainsi que I'element
structural soit fer- 18I Jeu de construction comprenant des elements  20
moment espace et positionn4 vis-&-vis de la do liaison (10) ainsi que des
elements structu-    section formant manchon. raux (13) pouvant 8tre joints
de fagon amovible a d'autres el6ments dans le but de former une   19. Jeu
de construction suivant la revendication structure coherente, et dans
lequel au moins       18, certains de ces 6lements de liaison (10) corn-
25  caractirls, en ce que portent une partie commune et une multitude
les deuxiemes moyens de liaison comportent de sections formant manchon (14)
s'etendant        des nervures opposees (24) disposees sur les gen6ralement
en direction radiale vers l'exte-     bras espac~s de serrage (16) ainsi
que des riour de ladite partie commune, et dans lequel     encoches (27)
complementaires prevues sur chaque section formant manchon est disposee
3o   les parties finales opposees des elements sur un axe de manchon
predetermine (19)            structuraux, et en ce quo les nervures (24)
s'dtendant g6n6ralement en direction radiale       sont oriontees
transversalement par rapport a par rapport a ladite partie commune, et dans
l'axe du manchon (19) pour recevoir les enco- lequel chaque section formant
manchon corn-        ches complementaires (27) pendant l'introduc- prend
une paire espaceo de bras de serrage   35    tion lat6rale d'une partie
finale entre une paire (16) mont6s sur des articulations gdndralement
de bras de serrage (16). paralleles et disposees symmetriquement par
rapport A I'axe des manchons, chacune des       20. Jeu de construction
suivant l'une des revendi- paires de bras de serrage (16) d6finissant indi-
cations 18 ou 19, viduellement un manchon (14) lateralement ou-  40
caract6rls6 en ce quo vert at dispos6 axialement, les 6l6ments struc-    la
section formant manchon comporte une pa- turaux (13) etant formes avec des
parties fina-    roi finale (154) formee integralement avec les les
opposees et des sections intermediaires        bras de serrage et espac~e
des nervures joignant intdgralement lesdites parties finales,   (130), et
en co que les 6l6ments structuraux caracterlse en ce quo
45       (140) sont pourvus d'une surface finale espa- les bras de serrage
(16) component de pro-         c6o desdites encoches complementaires (147),
miers moyens de liaison (18) s'emboitant dans      et en ce que
l'espacement entre los nervures un 6lment structural (13) afin de maintenir
de    (330) et la paroi finale (154) par rapport a fagon amovible mais
fermement un element           l'espacement entre les encoches (147) corn-
structural align4 sur l'axe du manchon, et en   so  plimentaires et la
surface finale (152) est tel ce que de deuxibmes moyens de liaison (24)
quo la paroi finale (154) et la surface finale sont prevus dans la section
formant manchon        (152) entrent dans un contact etroit lorsqu'un pour
s'emboiter dans un 6lment structural         6l6ment structural (13) est
regu dans la section (13) simultandment 1ie avec ledit premier
formant manchon. moyen de blocage (18) pour maintenir ainsi de   55 fagon
amovible mais fermement l'el6ment stru-   21. Jeu de construction suivant
la revendication cutural (13) dans une position axiale predeter-    18,
minee en direction longitudinale de l'axe du       caract6rls6 en ce que 25
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i manchon (19), et on co que les bosses sous    32. Jeu de construction
suivant la revendication forme de nervures (24) sont regues dans une
29, paire opposees des encoches (39) assurant         caractrlsl on ce que
ainsi quo l'element structural (13) est saisi     l'element de liaison
(510) comprend une patte 



avec resistance a la torsion par l'element de   5  d'entrainement (511)
intdgrale s'dtendant en liaison tandisque l'element structural est dispo-
direction laterale, et en ce que I'element de se verticalement par rapport
a l'axe du man-     liaison est mont6 sur un element structural chon (19).
(513), et en co que les nervures (130, 131) de l'element de liaison sont
regues dans des en- 30. Jeu de construction suivant la revendication   10
coches longitudinales (144) opposees de l'61I- 29,
ment structural, assurant ainsi que l'ldment caract6rls6 en ce que
de liaison est bloque dans un rapport fixe vis- la partle commune de
l'element de liaison         a-vis de l'element structural, I'element
structu- comporte une section formant moyeu (161)          ral etant
dispose a angle droit par rapport & pourvu d'une ouverture transversale
(163)  15     I'axe du manchon, et en co qu'un element d'une dimension et
d'une configuration per-       supplementaire (240) est monte sur l'element
mettant l'insertion en direction axiale d'un 414-  structural, cot element
suppldmentaire etant ment structural et definissant un axe de moyeu
positionne au voisinage de l'eldment de liaison, (164), cot axe de moyeu
dtant dispose a angle     tandisque la patte d'entrainement se trouve en
droit par rapport a l'axe de manchon (165) et  20  liaison entrainee avec
une partie adjacente de intersectant essentiellement co dernier, dans
l'eldment supplementaire. Iequel une multitude de tels elements de liai-
son est assemblee pour former une structure   33. Jeu de construction
suivant la revendication du type bande, et en ce que un premier grou-
32, pe (282) de tels elements de liaison est dispo-  25  caractbrls6l on ce
quo se dans un rapport de c8tes et espace d'une       l'element
supplementaire comprend un 41- distance au moins dgale a la largeur d'un
ment circulaire sous forme d'une roue (610) ElEment de liaison, et en ce
que les axes de      comportant une partie de jante (611) ainsi moyeu de
chacun des elements du premier           qu'une partie de moyeu, ledit
moyeu etant groupe sont coaxialement alignes, et en ce  3o    pourvu d'une
ouverture de moyeu (612) desti- qu'un premier Elment structural (280)
traverse   nee & la reception de l'element structural, et les moyeux de
chacun des elements de liaison      en ce que cot element sous forme d'une
roue du premier groupe, et on ce qu'un deuxibme        est pourvu d'une
ouverture d'entrainement groupe (283) de tels Elments de liaison (160)
(613) disposae a une distance radiale prede- est dispose dans un rapport de
c8tes et insdrE  35  terminee se prolongeant vers l'exterieur du dans les
espaces libres prdvus entre les 614-     centre du moyeu en vue de la
rdception de la ments de liaison du premier groupe (282), et      patte
d'entrainement (511) de l'element de Hal- en ce quo les ElEments de liaison
du deuxie-      son, et en ce quo l'eldment sous forme d'une me groupe
(283) fixent ledit premier element      roue comporte dans sa partie de
jante une structural (280) par engagement entre les ner-  40  gorge
circonferentielle (614) se prolongeant vures (130, 131) des ElEments de
liaison et       vers l'extdrieur. une paire opposeo des encoches
longitudina- les (144) dudit premier element structural, et  34. Jeu de
construction suivant la revendication en ce que des groupes supplementaires
(282,       33, 283) composes de tels elements de liaison et  45
caractirls6 en ce quo de tels dl6ments structuraux sont assembles       un
element annulaire sous forme d'un pneu en sdrie pour former une structure
articulee      (620) realise dans un matdriau elastomere est sous forme
d'une bande.                           regu de fagon amovible dans la gorge
circon- ferentielle (614). 31. Jeu de construction suivant la revendication
50 30,                                           35. Element d'adaptateur
utilise pour l'intercon- caractirls6 on co que
nexion du jeu de construction suivant les re- par rapport & la largeur
combinee des premier     vendications 1 a 34 avoc un jeu de blocs de et
deuxibme groupes (282, 283) des elements       construction du type
comprenant un element de liaison, les elements structuraux (280) ont  55
mould creux d'un bloc de construction (41, 42) une longuour telle que des
parties finales des    d'une configuration rectangulaire pourvu d'une
elements structuraux debordent en direction       paroi supdrieure (44) et
de quatre parois late- latdrale des c8tes de l'ensemble.
rales (45 & 48) definissant un espace ouvert 27    53                EP 0
49Q033 B1                     54      I     B I        11 111 (49), et
comportant une multitude de bosses circulaires (50) espacees & distance
regulibre s'dtendant vers le haut de la paroi supdrioure, ainsi qu'une
multitude de bosses internes (51) 



s'6tendant A partir de la paroi supdrieure vers   5 I'int6rieur de cot
espace en direction de son c8te ouvert, ledit adaptateur comprenant un bloc
d'adaptateur moul6 creux (40) d'une configuration rectangulaire avec un
c8td ou- vert, ledit bloc d'adaptateur moul4 creux 4tant  10 compose d'une
parol superieure (52) ainsi que de quatre parois lat6rales (53), dans
lequel les surfaces internes des parois latdrales envelop- pent etroitement
un espace occupe par une multitude preddtermin6e de bosses circulaires  15
(50) dudit bloc de construction (41, 42), assu- rant ainsi que, a
l'int6rieur, les parois laterales (53) sont etroitement engagees par
lesdites bosses cylindriques (50), et en ce que ledit bloc moul6 creux de
l'adaptateur (40) corn-  20 prend par ailleurs une multitude de bosses
cylindriques longitudinales (54) sdteondant a partir de son c8te fermd, et
en ce quo ces bosses cylindriques (54) ont une longueur es- sentiellement
plus grande que leur diametre, et  25 en ce que des paires espacees
desdites bos- ses longitudinales (54) se trouvent a une dis- tance l'une
par rapport a l'autre qui est ap- proximativement egale & deux fois
l'4paisseur des parois laterales (45 a 48) des 4ldments  xo (40, 41) du
bloc de construction, assurant ainsi qu'une paire de ces bosses
longitudinales, K>      lorsqu'elles sont insdrdes dans les c8tes ou- verts
de deux 6lements (40, 41) adjacents du bloc de construction, fixent ces
el6ments l'un   35 par rapport a I'autre et & I'adaptateur, et en ce quo
l'adaptateur comprend une bosse tubulaire creuse (55) s'etendant
essentiellement a partir de sa paroi superieure vers son c8t6 ouvert et
ayant un diambtre int6rieur permettant de re-  4o covoir en contact dtroit
une partile finale de l'un des eldments structuraux. 36. Element adaptateur
suivant la revendication 35, caractdrls6 an ce que                     45
ledit bloc adaptateur (40) a une largeur corres- pondant a la largeur d'au
moins quelques-uns des elements (41, 42) dudit bloc de construc- tion, et
on ce que lesdites bosses longitudina- les (54) peuvent Otre rogues et
serrees & l'inte-  o5 rieur de certains de ces 4ldments du bloc de
construction. 85 28    


