STRUCTURAL ASSEMBLY AND METHOD OF ASSEMBLY THEREOF

TECHNOLOGICAL FIELD

The invention relates to structural assemblies method of assembly thereof,

in particular, cardboard structures used for hupmmered vehicles.

GENERAL DESCRIPTION

According to one aspect of the present applicatitrere is provided an
assembly comprising a first assembly member aretangl assembly member attached
to one another via a connection arrangement comgréfirst connector element and a
second connector element; the first connector atérhaving a first segment fixedly
received within the first assembly member and as@csegment received within the
second assembly member; the second connector dldraeimg at least a connecting
segment received within said second assembly memiberein the second segment of
the first connector element comprises one or meoesses configured for receiving
therein and interlocking with a corresponding pmrtdf the connecting segment of the
second connector element to thereby prevent dewhbetween the first assembly
member and the second assembly member by regfrietiraction of the first connector
element out of the second assembly member.

Each of the first connector elements can extendgal longitudinal axis and
said interlocking blocks axial retraction theretdray said axis. The second connector
element can be arranged such that the axes ofitdteahd the second connector
elements or at least their imaginary extensioreyseict one another or have at least one
projection in which they appear to intersect onetlagr.

By some embodiments, the arrangement can be saththte cross-sectional
shape of the one or more recesses correspondsype simd size to the cross-sectional
shape of the connector received therein.

It is appreciated that the cross-sectional shapbeoélongated connectors, taken
perpendicular to the longitudinal axis thereof, t@nof various designs, e.g. a regular

polygonal shape, circular, oval, etc.
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According to an embodiment of the invention, thrstfconnector elements can
project from the first assembly member while theosel connector elements are fully
received within the second assembly member. Intiaddithe first connector element
can be formed with a recess configured for recgitherein a portion of the second
connector.

The assembly can, by other embodiments, be sudhthieafirst assembly
member is provided with a set of first connectard ¢he second assembly member is
provided with a corresponding set of second comme@onfigured for engagement with
the set of first connectors.

When the assembly is used for as human-poweredleehich as a bicycle, the
first assembly member may be, by an embodimengaal ube of the bicycle and the
second assembly member may be a frame of the bicycl

Any of the assembly members can be made of a plelpabd shreddable
material such as cardboard, or of organic matstieh as wood.

In order to fit the connectors into the correspagdassembly members, by an
embodiment of the invention, the second assembiylmee can be pre-formed with a
first set of apertures configured for receivingrédie a set of first connectors and a
second set of apertures configured for receiviegdim a set of second connectors.

Alternatively, by another embodiment, the secongheators can be configured
for forming apertures within the second membermuassembly, upon their insertion
into the second member.

The arrangement can be such that when the conseaterinterlocked, at least
the connectors that are formed with the recesprnented from displacement along a
longitudinal axis thereof.

By some embodiments, the entire assembly can fubda@rovided with a cover
member embracing the first and the second assemmggnber so as to restrict
movement of at least one of the first and of theed connector.

In accordance with another aspect of the presegsiicagpion, there is provided a
method for assembly of a structure comprising tepssof:

- providing a first assembly member and a second nddge member

according to the first aspect of the subject mattéhe present application;
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- fitting the first assembly member with one or mbirst connectors so as to
have a first segment received within the first aggdg member and a second
segment projecting from the first assembly memahtteast one of the one
or more first connectors comprising a recess;

- inserting the second segment of the one or mos¢ ¢wnnectors into the
second member so that the one or more recesseiged therein;

- inserting one or more second connectors into thergkassembly member
to be received within the corresponding one or nreeesses of the first
connectors.

In some embodiments, the method includes pre-fagrapertures at least within

the second assembly member.

The first connectors, by an embodiment, may eaeke hafirst longitudinal axis
and the second connectors each have a seconduldingit axis so that in assembly, the
first axis and the second axis intersect one anath&ave at least one view in which
they appear to intersect one another.

The method can further include providing a covember embracing a part of

the first assembly member and of the second asyemndrhber.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to better understand the invention aslakgtl herein and to exemplify
how it may be carried out in practice, embodimemts now be described, by way of
non-limiting example only, with reference to theampanying drawings, in which:

Fig. 1A is a schematic isometric view of a bicycle compgsthe assembly of
the subject matter of the present application;

Fig. 1B is a schematic isometric view of certain elemenhthe assembly shown
in Fig. 1A;

Fig. 1C is a schematic enlarged view of detail A showFRio 1B;

Figs. 1D to 1F are schematic isometric view of detail A showrFig. 1C, with
some of the components gradually stripped awayafarlearer presentation of the
assembly; and

Fig. 1G is a schematic isometric view of the base frame.



DETAILED DESCRIPTION OF EMBODIMENTS

Attention is first drawn toFig. 1A in which a bicycle is shown, generally
designatedl, and comprising a base fran2®, a handleba0 and head tubdO
articulated to the base frar@® by the unique assembly of the present applicaiitie.
head tubelO is configured for receiving therethrough a shdfthe handleba60 to
allow it to pivot in order to steer the bicyde

It is noted that while in standard bicycles the chéabe is usually integrally
formed with the base frame (by welding), in thesprdg design, the head tulbeis a
separate component which is assembly togetherthétihase fram20.

As previously described in US 2011/0133427the Applicant, bicycle can be
made mainly of pulpable and shreddable materiah sagc cardboard, and the above
assembly can be particularly useful for such a tyfgacycles. The frame elements may
of the kind disclosed in Applicant's PCT applicaso WO 2014/061012 and
PCT/IL2013/050823. However, it is appreciated thet type of assembly is not limited
to cardboard bicycles and can similarly be appiieany construction.

With particular reference being made Fogs. 1D to 1F, the head tubdO
comprises a hollow tub&2 which extends along a longitudinal axig ¥hich is
generally of vertical orientation when the bicy@epositioned on a reference surface
such as the ground, the cavity of the tube being configured for receiving thertia
handlebar shaft.

Attention is now drawn tdrig. 1G in which the base fram&0 is shown
comprising a crossb&2, a down tub&4 and a front frame portio26. The front frame
portion 26 comprises a first set of receiving apertulys configured for receiving
therein a corresponding segment of the main comteetement$4 and a second set of
receiving aperture28 configured for receiving therein the auxiliary oewcting
elements32.

It is noted that the first receiving apertuédsextend generally along the plane
defined by the base frani® (i.e. defined by the crossba? and down tub@4) while
the second receiving apertur2s extend perpendicular to the above defined plarke an
pass through the front frame porti2®

Reverting now tdrigs. 1D to 1F, in assembly, the head tub@ is provided with

four main connecting elemen® which are fitted to be partially received withimet
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hollow tube 12 and protrude therefrom in a direction generallyppadicular to the
main axis X. Each of the four main connecting elemedtshas a longitudinal axis Xb
and comprises two recess& formed at two spaced apart location along the
longitudinal axis Xb.

The main connecting elemen® are configured for engagement with four
corresponding auxiliary connecting eleme8®s(shownFig. 1E) via recesse86 of a
circular cross-section which are configured to bmplimentary to the cross-section of
the auxiliary connecting elemer82 which should be received therein.

It is noted that while the connecting eleme3f2s34 described above are shown
to have a circular cross-section, this is not cdsgy and connecting elements of other
cross-sections (e.g. triangular, rectangular, et@) can be contemplated. It should also
be appreciated that the cross-sectional shapeateecting elements can differ from
one connecting element to the other, with the setpiirement being that the cross-
sectional shape of the recesses is designed torbplimentary to the cross-sectional
shape of that connecting element with which itngaged.

In the following stage of assembly, the head taBetogether with the main
connecting element84 is articulated to the base fran2 by inserting the main
connecting elementd4 into the first receiving apertur€dy until the recesse36 are
aligned with the second receiving aperti28sin this position, the auxiliary connecting
elements32 can be inserted into the second receiving apexr@epassing through the
front frame portior6.

Once inserted, a portion of each of the auxiliaoyrecting element82 are
received within the recess86 of the first connecting elemeft, thereby preventing
extraction of the first connecting elemeBtsfrom the front frame portio@6 along the
longitudinal axis Xb, and consequently, preventthgengagement between the entire
head tubd0 and the base frani9.

In order to secure the connection between the frasee 20 and the head tube
10, a cover membes0 is provided embracing both the head tdBeand a part of the
front frame portior26, completely covering the second receiving apestdds thereby
preventing the auxiliary connecting elemeBg&from being extracted from the front

frame portior26 along the longitudinal axis Xa.
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The cover membes0 can be attached to the head tdbeand base framg0 by
any known way, e.g. by an adhesive.

It is appreciated that the above described assendilybe provided not only
between the head tuld® and the base frani9 of the bicyclel and is applicable for
various assemblies of the bicydle

Those skilled in the art to which this inventionrtaens will readily appreciate
that numerous changes, variations, and modificatiman be made without departing

from the scope of the inventiomutatis mutandis.



CLAIMS:

1 An assembly comprising a first assembly member andecond assembly
member attached to one another via a connecticemgement comprising a first
connector element and a second connector elenmenfiyt connector element having a
first segment fixedly received within the first asthly member and a second segment
received within the second assembly member; thenskconnector element having at
least a connecting segment received within saidrekassembly member; wherein the
second segment of the first connector element csegrone or more recesses
configured for receiving therein and interlockingttwa corresponding portion of the
connecting segment of the second connector eletoetiiereby prevent detachment
between the first assembly member and the secossimdly member by restricting
retraction of the first connector element out of #econd assembly member, wherein
the first assembly member is a head tube of a ld@@ed the second assembly member
is a frame of the bicycle, and both assembly mesaer made of cardboard.

2. The assembly of claim 1, wherein each of the fisinectors elements extends
along a longitudinal axis and said interlockingdide axial retraction thereof.

3. The assembly of claim 1, wherein the second coonedtongated, the axes of
the first and the second connector elements oradt|their imaginary extensions
intersect one another or have at least one projeat which they appear to intersect
one another.

4. The assembly of claim 1 or 2, wherein the crossicsgal shape of the one or
more recesses corresponds in shape and size taraiss-sectional shape of the
connector received therein.

5. The assembly of any one of claims 1-3, whereinctioss-sectional shape of the
connectors taken perpendicular to the longitudaxad is a regular polygonal shape.

6. The assembly of any one of claims 1-3, whereinctibgs-sectional shape of the
connectors taken perpendicular to the longitudaxa is circular or oval.
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7. The assembly of any one of claims 1-6, whereirfitseconnector projects from
the first assembly member while the second conndstdully received within the
second assembly member.
8. The assembly of claim 7, wherein the first connectoformed with a recess
configured for receiving therein a portion of tleesnd connector.
9. The assembly of any one of claims 1-8, whereinfills¢ assembly member is
provided with a set of first connectors and theosdcassembly member is provided
with a corresponding set of second connectors gordd for engagement with the set
of first connectors.
10.  The assembly of any one of claims 1-9, whereireastl one of the first and the
second connector is made of organic material.
11.  The assembly of claim 10, wherein the organic nmtes wood.
12.  The assembly of claim 10, wherein the organic nmgtex cardboard.
13.  The assembly of any one of claims 1-12, whereinsgmnd assembly member
is pre-formed with a first set of apertures confeglfor receiving therein a set of first
connectors and a second set of apertures configaredceiving therein a set of second
connectors.
14. The assembly of any one of claims 1-12, whereingbeond connectors are
configured for forming apertures within the secomeimber during assembly.
15. The assembly of any one of claims 1-12, whereingrwkthe connectors are
interlocked, at least the connectors that are fdrmigh the recess are prevented from
displacement along a longitudinal axis thereof.
16.  The assembly of any one of claims 1-15, whereinagsembly is provided with
a cover member embracing the first and the secasgnably member to restrict
movement of at least one of the first and of thewed connector.
17. A method for assembly of a structure comprisingstegs of:

- providing a head tube of a bicycle and a framehef lbicycle, each of the

head tube and the frame being made of cardboard;
- fitting the head tube with one or more first cortoex so as to have a first

segment received within the head tube and a sesmgdent projecting
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from the head tube; at least one of the one or nims¢ connectors
comprising a recess;
- inserting the second segment of the one or mose¢ ¢wnnectors into the
frame so that the one or more recesses is rectheeein;
- inserting one or more second connectors into du@drto be received within
the corresponding one or more recesses of thecbrstectors.
18. The method of claim 17, including pre-forming apess at least within the
frame.
19. The method of claim 17 or 18, wherein the first mectors each have a first
longitudinal axis and the second connectors eaeh haecond longitudinal axis so that
in assembly, the first axis and the second axexrsetct one another or have at least one
view in which they appear to intersect one another.
20.  The method of any one of claims 17-19, includingvating a cover member

embracing a part of the head tube and of the frame.



