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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a vertical joint
system for substrates enabling the substrates to be
jointed together side by side. Non-limiting examples of
such substrates include wooden boards or panels which
maybeusedasfloor,wall or ceilingcovering.Thepresent
invention also relates to a surface covering system utilis-
ing substrates which incorporate the joint system.

BACKGROUND ART

[0002] "Click" type floor coverings comprise a plurality
of substrates, each provided with like joint systems to
facilitate coupling of adjacent substrates. These joint
systems often comprise first and second joints running
along two opposite sides of the substrate. The joints are
configured so that the first joint on one substrate is able to
engage the second joint on an adjacent substrate. The
joints rely on specific configurations of tongues, grooves,
protrusions, recesses and barbs to effect interlocking
engagement.
[0003] Joint systems for flooring may be generally
categorised as horizontal (or "lay down") joint systems
or vertical joint systems. Horizontal joint systems require
motion in a plane substantially parallel to a plane contain-
ing a major surface of the flooring substrate (i.e. a hor-
izontal plane) in order to effect the engagement of joints
on adjacent substrates. Vertical joint systems on the
other hand require motion and/or force in a plane per-
pendicular to a major surface of the substrates to effect
engagement of the joints. Thus it should be understood
that the expression "vertical" in the context of the present
type of joint system, and as used in this specification,
does not mean absolutely vertical but rather perpendi-
cular to a major surface of a substrate. When the sub-
strate is laid on a horizontal surface then "vertical" in this
context is alsoabsolutevertical.Butas thoseskilled in the
art will understand substrates can be laid on surfaces of
other dispositions for example on vertical surfaces such
as a vertical wall; or, inclined surfaces such as on a
pitched ceiling. In such situations the vertical joint system
holds it’s meaning as a joint system that operates/en-
gages by way of motion and/or force in a plane perpen-
dicular to a major surface of the substrates
[0004] There are also "quasi" vertical joint systems
which, while theirmanufacturermay claim to be a vertical
system, initially require engagement of joints of adjacent
panels by a lateral insertion of one joint into another
followed by a rotation of one panel relative to another
so that their respective major surfaces are coplanar.
[0005] The above references to the background art do
not constitute an admission that the art forms a part of the
common general knowledge of a person of ordinary skill
in the art. The above references are also not intended to
limit the application of the joint system as disclosed here-

in.

SUMMARY OF THE INVENTION

[0006] Aspectsof thepresent inventionprovidevertical
joint systems for substrates. The vertical joint systems
facilitate the provision of surface covering system that
allow for very easy installation and more particularly
repair. To this end repair can be achieved by vertical
lifting of damaged panels without the need to pull up
excess flooring from the closest wall to the damaged
panels.
[0007] Other aspects of thepresent inventionaprovide
vertical joint systems for substrates wherein engaged
substrates can rotate or pivot relative to each other in
either positive or negative (i.e. clockwise or anticlock-
wise) while maintain engagement
[0008] In one aspect there is provided vertical joint
system for a substrate having an opposed major first
and second surfaces, the joint system comprising: first
and second non-symmetrical joints extending along op-
posite sides of the substrate, the first and second joints
configured to enable two substrates with like joint sys-
tems to engage each other in response to a force applied
in an engagement direction which is perpendicular to the
major surfaces; the first and second joints each provided
with two laterally spaced transversely extendingsurfaces
configured to enable the first joint of one substrate to
engage the second joint of a second substrate with the
two transversely extending surfaces of the first joint
located relative to the two transversely extending sur-
faces of the second joint to form respective first and
second locking planesonan innermost andanoutermost
side of each joint, each locking plane lying parallel to the
engagement direction and wherein the transversely ex-
tending surfaces associated with each locking plane
extend laterally toward each other from opposite sides
of the locking plane with the transversely extending sur-
faces of the second joint overhanging the transversely
extending surfaces of the first joint to inhibit separation if
the engaged joints, wherein in at least one of the trans-
versely extending surfaces associated with each locking
plane has a curved profile.
[0009] In one embodiment the transversely extending
surfaces are configured to enable relative rotation of two
engaged substrates by up to 3° while maintaining en-
gagement of the two substrates.
[0010] In one embodiment the transversely extending
surfaces are configured to enable relative rotation of one
of the engaged substrates relative to the other by an
angle of between 7° to 10° in a direction into a surface
of which the substrates are laid while maintaining en-
gagement of the two substrates. In one embodiment a
void is created on at least one side of each locking plane
by virtue of the non-symmetrical configuration of the first
and second joints.
[0011] In one embodiment at least one of the transver-
sely extending surfaces associated with at least one of
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the locking planes has a profile of a continuous convex
curve.
[0012] In one embodiment at least one of the locking
planes one of the transversely extending surface has a
profile of a continuous convex curve and the other has a
profile comprising one or more straight lines.
[0013] In one embodiment each of the transversely
extending surfaces has a profile of a continuous convex
curve.
[0014] In one embodiment two or more of the trans-
versely extending surfaces have profiles of different con-
tinuous convex curves.
[0015] In one embodiment each joint comprises a pro-
trusion extending in the engagement direction and an
adjacent recess formed along a respective side of the
substrate; and the transversely extending surfaces are
formed on an outermost surface of each protrusion and
an inner most surface of each recess.
[0016] In one embodiment the protrusion of the first
joint has a bulbous profile with a neck of reduced width
wherein a portion of the transversely extending surface
on the protrusion of the first joint is adjacent an outermost
side of the neck.
[0017] In one embodiment the recess of the second
joint has a bulbous profile with a neck of reduced width
wherein a portion of the transversely extending surface
on the recess of the second joint is adjacent anoutermost
side of the neck.
[0018] In one embodiment a plane containing a line of
shortest distance across the or each neck of is inclined
relative to the major surfaces.
[0019] In one embodiment a plane containing a line of
shortest distance across the or each neck lies in a plane
inclined relative to the major surfaces.
[0020] In one embodiment the respective lines of
shortest distance across each neck are parallel to each
other.
[0021] In one embodiment the lines of shortest dis-
tance across each neck are collinear.
[0022] In one embodiment each transversely extend-
ing surface constitutes a portion of a respective inflexion
surface.
[0023] In one embodiment each of the first and second
joints is formed with a third transversely extending sur-
face located between the two transversely extending
surfaces of that joint, the third transversely extending
surfaces relatively located to form a third locking plane
disposed intermediate the first and second locking
planes and wherein the third transversely extending sur-
faces associated with the third locking plane extend
laterally toward each other from opposites of the third
locking plane with the third transversely extending sur-
face of the second joint in alignment with or overhanging
the third transversely extending surface of the first joint.
[0024] In one embodiment the first and second joints
are relatively configured to engage each other about a
third locking plane inhibiting separation of the engaged
joints in a direction parallel to the engagement direction,

the third locking plane being disposed parallel to and
between the first and second locking planes.
[0025] In one embodiment each of the first and second
joints comprise a third transversely extending surface
wherein the third transversely extending surfaces extend
to opposite sides of the third locking plane when in the
engaged joint.
[0026] In a second aspect there is provided vertical
joint system for a substrate having an opposedmajor first
and second surfaces, the joint system comprising:

first and second non-symmetrical joints extending
along opposite sides of the substrate, the first and
second joints configured to enable two substrates
with like joint systems to engage each other in re-
sponse toa forceapplied in anengagement direction
which is perpendicular to the major surfaces;
the first and second joints each provided with two
laterally spaced inflexion surfaces configured to en-
able the first joint of one substrate to engage the
second joint of a second substrate with the two
inflexion surfaces of the first joint engaging the two
inflexion surfaces of the second joint on inner most
and outer most sides of each joint to form respective
first and second locking planes each of which inde-
pendently inhibit separation of the engaged joints in
a direction parallel to the engagement direction each
locking plane lying parallel to the engagement direc-
tion and wherein the inflexion surfaces associated
with each locking plane lie on both sides of that
locking plane.

[0027] In one embodiment the inflexion surfaces are
configured to enable relative rotation of two engaged
substrates by up to 3° while maintaining engagement
of the two substrates.
[0028] In one embodiment the inflexion surfaces are
configured to enable relative rotation of one of the en-
gaged substrates relative to the other by an angle of
between 7° to 10° in a direction into a surface of which
the substrates are laid while maintaining engagement of
the two substrates.
[0029] In one embodiment each joint comprises a third
inflexion surface and the respective third inflexion sur-
faces are relatively configured to engage each other to
form a third locking plane disposed between the first and
second locking planes.
[0030] In one embodiment a void is created on at least
one side of each locking plane by virtue of the non-
symmetrical configuration of the first and second joints.
[0031] In one embodiment at least one of the inflexion
surfaces associatedwith each locking plane has a profile
of a continuous curve.
[0032] In one embodiment one inflexion surface asso-
ciatedwith one locking planehasaprofile of a continuous
curve and the other inflexion of that locking plane has a
profile comprising one or more straight lines. In one
embodiment each of the inflexion surfaces has a profile
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of a continuous curve.
[0033] In one embodiment each joint comprises a pro-
trusion extending in the engagement direction and an
adjacent recess formed along a respective side of the
substrate; and the inflexion surfaces associated with the
first and second locking planes are formed on an outer-
most surface of each protrusion and an inner most sur-
face of each recess.
[0034] In one embodiment the protrusion of the first
joint has a bulbous profile having a neck of reducedwidth
wherein a portion of the inflexion surface on the protru-
sion of the first joint is formed along an outermost side of
the neck.
[0035] In one embodiment the recess of the second
joint has a bulbous profile having a neck of reducedwidth
wherein a portion of the inflexion surface on the recess of
the second joint is formed along an outermost side of the
neck.
[0036] In one embodiment a plane containing a line of
shortest distance across the or each neck of is inclined
relative to the major surfaces.
[0037] In one embodiment a plane contain a line of
shortest distance across the or each neck lies in a plane
inclined relative to the major surfaces.
[0038] Inoneembodiment the respective linesof short-
est distance across each neck are parallel to each other.
[0039] In one embodiment the lines of shortest dis-
tance across each neck are collinear.
[0040] In a third aspect there is provided a vertical joint
system for a substrate having an opposedmajor first and
second surfaces, the joint system comprising:

non-symmetrical male and female joints extending
along opposite sides of the substrate, the male and
female joints configured to enable two substrates
with like joint systems to engage each other in re-
sponse toa forceapplied in anengagement direction
which is perpendicular to the major surfaces;
the male joint comprising a male protrusion extend-
ing generally perpendicular from the first major sur-
face toward the second major surface and a male
recess formed inboard of the male protrusion; the
female joint comprising a female protrusion extend-
ing generally perpendicular from the second major
surface toward the first major surface and a female
recess formed inboard of the female protrusion; the
male joint having a first male locking surface formed
on a side of its male protrusion most distant from its
female recess, a second male locking surface
formed on a side of its female recess most distant
from its male protrusion and a third male locking
surface being a surface common to the male protru-
sion and male recess; the female joint having a first
female locking surface formed on a side of its female
recess most distant from its male protrusion, a sec-
ond female locking surface formed on a side of its
male protrusion most distant from its female recess,
and a third female locking surface being a surface

common to the female protrusionand female recess;
the locking surfaces being configured so that when a
maleand female joint of twosubstratesareengaged,
the first male and first female locking surfaces en-
gage to form a first locking plane, the second male
and second female locking surfaces engage to form
a second locking plane, and the third male and third
female locking surfaces engage to form a third lock-
ing plane located between the first and second lock-
ingplaneseach lockingplane inhibiting separationof
the engaged joints in a direction parallel to the en-
gagement direction.

[0041] In one embodiment the locking surfaces are
configured to enable relative rotation of two engaged
substrates by up to 3° while maintaining engagement
of the two substrates.
[0042] In one embodiment the locking surfaces are
configured to enable relative rotation of one of the en-
gaged substrates relative to the other by an angle of
between 7° to 10° in a direction into a surface of which
the substrates are laid while maintaining engagement of
the two substrates.
[0043] Inoneembodiment: at least one of the firstmale
locking surface and the first female locking surface is
provided with a smoothly curved transversely extending
portion; and at least one of the second male locking
surface and the second female locking surface is pro-
vided with a smoothly curved transversely extending
portion.
[0044] In one embodiment the other of the first male
locking surface and the first female locking surface is
provided with a transversely extending portion compris-
ing at least one planar surface.
[0045] In one embodiment the other of the second
male locking surface and the second female locking
surface is provided with a transversely extending portion
comprising at least one planar surface.
[0046] In one embodiment each of first and second
male and female locking surfaces comprises a smoothly
curved transversely extending portion.
[0047] In one embodiment each of the first male lock-
ing surface, first female locking surface, second male
locking surface and second female locking surface is
formed with an inflexion; wherein the inflexions engage
each other about the first and second locking planes.
[0048] Inoneembodiment at least oneof the thirdmale
locking surface and the third female locking surface is
formed with an inflexion.
[0049] In a fourth aspect there is provided a vertical
joint system for a substrate having an opposedmajor first
and second surfaces, the joint system comprising:
first and second non-symmetrical joints extending along
opposite sides of the substrate, the first and second joints
configured to enable twoormore substrateswith like joint
systems to engage each other in response to a force
applied in an engagement direction which is perpendi-
cular to the major surfaces and to enable engaged sub-
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strates to be disengaged by lifting a first substrate in a
direction opposite the engagement direction to facilitate
rotation of adjacent engaged substrates along opposite
sides of the first substrate to lie in planes declined from
the first substrate and subsequently applying a force in
the engagement direction to the second joints of the
engaged substrates.
[0050] In one embodiment the first and second joints
are each provided with two laterally spaced transversely
extending surface portions configured to enable the first
joint of one substrate to engage the second joint of a
second substrate with the two transversely extending
surfaces of the first joint located relative to the two trans-
versely extending surfaces of the second joint to form
respective first and second locking planes on an inner-
most and an outermost side of each joint, each locking
plane lying parallel to the engagement direction and
wherein the transversely extending portions associated
with each locking plane extend laterally toward each
other from opposites of the locking plane with the trans-
versely extending portions of the second joint overhan-
ging the transversely extending portions of the first joint.
[0051] In one embodiment at least one of the transver-
sely extending surfaces associated with at least one of
the locking planes has a profile of a continuous convex
curve.
[0052] In one embodiment the first and second joints
are each provided with two laterally spaced inflexion
surfaces configured to enable the first joint of one sub-
strate to engage the second joint of a second substrate
with the two inflexion surfaces of the first joint engaging
the two inflexion surfaces of the second joint on inner and
outer most sides of each joint to form respective first and
second locking planes each of which independently in-
hibit separation of the engaged joints in a direction par-
allel to the engagement direction each locking plane lying
parallel to the engagement direction and wherein the
inflexion surfaces associated with each locking plane
lie on both sides of that locking plane.
[0053] In one embodiment the first joint is a male joint
and the second joint is a female joint, the male joint
comprising a male protrusion extending generally per-
pendicular from the firstmajor surface toward the second
major surface and a male recess formed inboard of the
male protrusion; the female joint comprising a female
protrusion extending generally perpendicular from the
second major surface toward the first major surface
and a female recess formed inboard of the female pro-
trusion; the male joint having a first male locking surface
formed on a side of its male protrusion most distant from
its female recess, a second male locking surface formed
on a side of its female recess most distant from its male
protrusion and a third male locking surface being a sur-
face common to themale protrusionandmale recess; the
female joint having a first female locking surface formed
on a side of its female recess most distant from its male
protrusion, a second female locking surface formed on a
side of its male protrusion most distant from its female

recess, anda third female locking surfacebeingasurface
common to the female protrusion and female recess; the
locking surfaces being configured so that when a male
and female joint of two substrates are engaged, the first
male and first female locking surfaces engage to form a
first locking plane, the second male and second female
locking surfaces engage to form a second locking plane,
and the third male and third female locking surfaces
engage to form a third locking plane located between
the first and second locking planes each locking plane
inhibiting separation of the engaged joints in a direction
parallel to the engagement direction.
[0054] In one embodiment the first and second joints
are configured to create three locking planes when mu-
tually engaged, each locking plane lying parallel to the
engagement direction and inhibiting separation of en-
gaged joints in a direction opposite the engagement
direction.
[0055] In one embodiment when the substrate is in the
configuration of a planar rectangular or square substrate
having four sides, the first joint extends for two adjacent
sides and the second joint extends for the remaining two
adjacent sides.
[0056] In a fifth aspect there is provided a surface
covering system comprising a plurality of substrates
where in each substrate is provided with a vertical joint
system in accordance with any one of the first to fourth
and tenth aspects.
[0057] In a sixth aspect there is provided a semi-float-
ing surface covering system comprising:

a plurality of substrates each substrate having a
vertical joint system in accordance with any one of
the first to fourth and tenth aspects;
a quantity of re-stickable adhesive bonded to the first
major surface;
and, one or more release strips covering the re-
stickable adhesive.

[0058] In one embodiment the quantity of re-stickable
adhesive is applied it two or more spaced apart lines
extending in a longitudinal direction of the substrate.
[0059] In one embodiment the quantity of re-stickable
adhesive is applied as a continuous strip or bead in at
least one of the spaced apart lines.
[0060] In one embodiment the re-stickable adhesive is
applied in a plurality of lines which are evenly spaced
from each other and symmetrically disposed about a
longitudinal centre line of the substrate.
[0061] In one embodiment the re-stickable adhesive
hasa thicknessmeasuredperpendicular to the firstmajor
surface of between 1 - 6mm.
[0062] In one embodiment the re-stickable glue has a
thickness of between 2 - 4mm.
[0063] In one embodiment the quantity of adhesive
comprises a quantity of joint adhesive bonded to the
substrate and covered with a release strip, the joint
adhesive located in a position wherein when the joint
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system of one substrate is coupled to the joint system of
another substrate with the cover strip removed, the joint
adhesive on the one substrate adheres to the joint of the
other substrate.
[0064] Inoneembodiment thesubstrate ismade froma
material selected from the group consisting of; solid
timber, engineered timber, laminate, Bamboo, plastics,
and vinyl.
[0065] In a seventh aspect there is provided a method
of manufacturing a semi-floating surface covering sub-
strate comprising:

providing a surface covering system in accordance
with the fifth aspect;
bonding a quantity of a re-stickable adhesive to the
firstmajor surface; and, covering the adhesivewith a
release strip.

[0066] In one embodiment bonding the adhesive com-
prises applying the adhesive in two ormore spaced apart
linesextending in a longitudinal directionof the substrate.
[0067] In one embodiment the bonding comprises ap-
plying the adhesive as a continuous strip or bead in at
least one of the spaced apart lines onto the first major
surface.
[0068] In one embodiment the method comprises ap-
plying theadhesivewith auniform thicknessof between1
- 6mmmeasured in adirectionperpendicular to themajor
surfaces.
[0069] In one embodiment the method comprises ap-
plying the adhesivewith uniform thickness of between 2 -
4 mm.
[0070] In one embodiment the method comprises
bonding a quantity of re-stickable adhesive to at least
a portion of the joint and covering the adhesive in the
jointswith a release strip, the re-stickable adhesive being
applied at a location on a first substratewhereinwhen the
vertical joint systems of the first and a second substrate
are coupled together with a release strip covering the
adhesive in the joint of the first substrate being removed,
the adhesive adheres to the joint of the second substrate.
[0071] In an eighth aspect there is provided a surface
covering system comprising a plurality of substrates,
each substrate having: opposite first and second major
surfaces wherein the first major surface is arranged to
face an underlying support to be covered by the system;
and a vertical joint system, the vertical joint system
comprising:
first and second non-symmetrical joints extending along
opposite sides of a substrate, the first and second joints
configured to enable two or more substrates to engage
each other in response to a force applied in an engage-
ment direction which is perpendicular to the major sur-
faces and to enable engaged substrates to be disen-
gagedby: (a) liftinga first substrate in adirection opposite
to the engagement direction to facilitate rotation of ad-
jacent engaged substrates along opposite sides of the
first substrate to lie in planes declined from the first

substrate; and (b) subsequently applying a force in the
engagementdirection to thesecond jointsof theengaged
substrates.
[0072] In one embodiment the surface covering sys-
tem comprises at least one a jack demountably attach-
able to the first substrate the jack comprising a shaft
arranged to pass through a hole formed in the first sub-
strate to bear on the underlying support, the jack being
operable to extend the shaft through the hole to thereby
lift the first substrate form the underlying support. In one
embodiment of the surface covering system the vertical
joint system is in accordance with any one of the first to
fourth and tenth aspects.
[0073] In one embodiment the surface covering sys-
tem comprises a quantity of re‑ stickable adhesive
bonded to the first major surface; and, one or more
release strips covering the re-stickable adhesive.
[0074] In one embodiment the surface covering sys-
tem comprises a quantity of re‑ stickable adhesive
bonded to one or both of the first and second joints
and respective release strips overlying the re-stickable
adhesive bonded on the joints.
[0075] In one embodiment the vertical joint system
comprises a quantity of re-stickable adhesive bonded
to oneor both of the first and second joints and respective
releasestripsoverlying the re-stickableadhesivebonded
on the joints.
[0076] In a ninth aspect there is provided a substrate
for a surface covering system, the substrate comprising a
vertical joint system according to any one of of the first to
fourth and tenth aspects.
[0077] In one embodiment the substrate comprises a
quantity of re-stickable adhesive bonded to oneor both of
the first and second joints and respective release strips
overlying the re-stickable adhesive bonded on the joints.
[0078] In one embodiment of the substrate each joint
provided with the bonded re-stickable adhesive is pro-
vide with a recess for seating the bonded re-stickable
adhesive.
[0079] In one embodiment the substrate comprises a
quantity of re-stickable adhesive bonded to the firstmajor
surface; and, one or more release strips covering the re-
stickable adhesive on the first major surface.
[0080] In one embodiment the vertical joint system
comprises a layer of wax being provide on surfaces of
the joint which when engaged with a like joint engage to
form the first and second locking planes.
[0081] In one embodiment of vertical joint systemeach
recess of one substrate is provided with the joint system
is configured to elastically open to enable a correspond-
ing protrusion of a second substrate with a like joint
system to like to enter and engage the recess.
[0082] In a tenth aspect there is provided a vertical joint
system for a substrate having an opposedmajor first and
second surfaces, the joint system comprising:

first and second non-symmetrical joints extending
along opposite sides of the substrate, the first and
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second joints configured to enable two substrates
with like joint systems to engage each other in re-
sponse toa forceapplied in anengagement direction
which is perpendicular to the major surfaces;
the first and second joints being configured to enable
relative rotation of two engaged substrates by up to
3° while maintaining engagement of the two sub-
strates. In one embodiment of the tenth aspect the
first and second joints are each provided with two
laterally spaced generally convex surfaces config-
ured to enable the first joint of one substrate to
engage the second joint of a second substrate with
the two generally convex surfaces of the first joint
located relative to the two generally convex surfaces
of thesecond joint to form respective first andsecond
locking planes on an innermost and an outermost
side of each joint, each locking plane lying parallel to
the engagement direction and wherein the generally
convex surfaces associated with each locking plane
extend laterally toward each other from opposite
sides of the locking plane with the generally convex
surfaces of the second joint overhanging the gener-
ally convex surfaces of the first joint to inhibit separa-
tion if the engaged joints, wherein in at least one of
the generally convex associated with each locking
plane has a curved profile.

[0083] In one embodiment of the tenth aspect each
joint comprises a protrusion extending in the engage-
ment direction and an adjacent recess formed along a
respective side of the substrate; and the transversely
extending surfaces are formed on an outermost surface
of each protrusion and an inner most surface of each
recess.
[0084] In one embodiment of the tenth aspect each
recess configured to elastically open to enable a protru-
sion of a substrate with a like joint system to like to enter
and engage the recess.
[0085] In one embodiment of the tenth aspect the first
and second joints are configured to form a third locking
plane intermediate the first and second locking planes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0086] Notwithstanding any of forms which may fall
within the scope of the joint system as set forth in the
Summary, specific embodiments will now be described,
by way of example only, with reference to the accompa-
nying drawings in which:

Figure 1 a is a section view of a panel incorporating
an embodiment of the vertical joint system;
Figure 1 b is a cross section view of a portion of two
panels incorporating the vertical joint system in an
engaged state;
Figure 2 is an isometric view of a portion of two
panels incorporating the vertical joint system when
in a disengaged state;

Figure 3a illustrates the ability of engaged panels
incorporating the vertical joint system to rotate in a
first direction relative to each other;
Figure 3b illustrates the ability of engaged panels
incorporating the vertical joint system to rotate in a
second opposite direction relative to each;
Figure 4a illustrates the effect of lateral bowing of a
substrate overlying a depression or hollow in a sup-
porting surface;
Figure 4b is an enlarged view of detail A marked on
Figure 4a; Figure 4c illustrates the effect of lateral
bowingof apanelwhenoverlyingahumpor rise inan
underlying surface;
Figure 4d is an enlarged view of detail B marked on
Figure 4c;
Figure 4e is a schematic representation providing a
comparison in the ability to accommodate surface a
hump or rise between prior art joint systems and
vertical joint systems in accordance with embodi-
ments of the present invention;
Figure 4f is an enlarged view of detail C marked on
Figure 4e;
Figure 4g is a schematic representation providing a
comparison in the ability to accommodate surface a
hollow or dip between prior art joint systems and
vertical joint systems in accordance with embodi-
ments of the present invention;
Figure 4h is an enlarged view of detail D marked on
Figure 4g;
Figure 5a is a representation of the relative juxtapo-
sition of panels incorporating the present vertical
joint system being ready for engagement;
Figures 5b - 5e depict sequentially the engagement
of panels incorporating embodiments of the vertical
joint system froma point of initial contact in Figure 5b
to complete engagement in Figure 5e;
Figures 5f - 5k depict in sequence a self aligning
feature of embodiments of the vertical joint system;
Figures 5l - 5u provides a schematic comparison
between the effect of the self aligning feature en-
abled by embodiments of the present invention and
the prior art;
Figure 6a is an elevation view of an area covered by
substrates joined together with embodiments of the
present vertical joint system and identifying a panel
to be removed;
Figure 6b is a view of section A-A from Figure 6a;
Figure 6c is a top elevation of a panel fittedwith jacks
enabling the removal of the panel;
Figure 6d - 6s depict in sequence steps for the
removal and replacement of the highlighted panel
in Figure 6a;
Figure 7a is a side elevation of the jack depicted in
Figure 6c;
Figure 7b is a top elevation of the jack shown in
Figure 6c;
Figure 8a is a side elevation of a wedge used in
conjunction with the jack for extracting an engaged
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panel;
Figure 8b is an elevation view of the wedge shown in
Figure 8a;
Figures 9a - 9f depict in sequence the disengage-
ment of joined panels from an initial fully engaged
statedepicted inFigure9a toa fully disengagedstate
shown in Figure 9f;
Figure 10a depicts a panel incorporating a second
embodiment of the vertical joint system; Figure 10b
illustrates the engagement of two panels incorporat-
ing the second embodiment of the vertical joint sys-
tem;
Figure 1 1 a depicts a panel incorporating a third
embodiment of the vertical joint system;
Figure 11 b illustrates the engagement of two panels
incorporating the third embodiment of the vertical
joint system;
Figure 1 1 c illustrates the ability of engaged panels
incorporating the joint system of the third embodi-
ment to rotate in a first direction relative to each
other;
Figure 1 1 d illustrates the ability of engaged panels
incorporating the joint system of the third embodi-
ment to rotate in a second opposite direction relative
to each;
Figure 12a depicts a panel incorporating a fourth
embodiment of the vertical joint system;
Figure 12b illustrates the engagement of two panels
incorporating the fourth embodiment of the vertical
joint system;
Figure 13a depicts a panel incorporating a fifth em-
bodiment of the vertical joint system;
Figure 13b illustrates the engagement of two panels
incorporating thefifthembodimentof thevertical joint
system;
Figure 14a depicts a panel incorporating a sixth
embodiment of the vertical joint system;
Figure 14b illustrates the engagement of two panels
incorporating the sixth embodiment of the vertical
joint system;
Figure 15a depicts a panel incorporating a seventh
embodiment of the vertical joint system;
Figure 15b illustrates the engagement of two panels
incorporating the seventh embodiment of the vertical
joint system;
Figure 16a depicts a panel incorporating a eighth
embodiment of the vertical joint system;
Figure 16b illustrates the engagement of two panels
incorporating the eighth embodiment of the vertical
joint system;
Figure 17a depicts a panel incorporating a ninth
embodiment of the vertical joint system;
Figure 17b illustrates the engagement of two panels
incorporating the ninth embodiment of the vertical
joint system;
Figure 17c schematically illustrates panels of differ-
ent thickness incorporating the ninth embodiment of
the vertical joint system;

Figure 17d illustrates the engagement of two panels
shown in Figure 17c; Figure 17e provides a series of
representations of illustrating the engagement of
separate pair of panels of varying thickness the
incorporating the ninth embodiment of the vertical
joint system
Figure 18a depicts a panel incorporating a tenth
embodiment of the vertical joint system;
Figure 18b illustrates the engagement of two panels
incorporating the tenth embodiment of the vertical
joint system;
Figure 19a depicts a panel incorporating a eleventh
embodiment of the joint system;
Figure 19b illustrates the engagement of two panels
incorporating the eleventh embodiment of the verti-
cal joint system;
Figure 20a depicts a panel incorporating a twelfth
embodiment of the vertical joint system;
Figure 20b illustrates the engagement of two panels
incorporating the twelfth embodiment of the vertical
joint system;
Figure 21 a depicts a panel incorporating a thirteenth
embodiment of the vertical joint system;
Figure 21 b illustrates the engagement of two panels
incorporating the thirteenth embodiment of the ver-
tical joint system;
Figure 22 illustrates the engagement of two panels
incorporating a fifteenth embodiment of the vertical
joint system;
Figure23adepictsapanel incorporatinga fourteenth
embodiment of the vertical joint system;
Figure 23b illustrates the engagement of two panels
incorporating the fourteenth embodiment of the ver-
tical joint system;
Figures23c -23i depict in sequence theengagement
anddisengagement of the fourteenth embodiment of
the vertical joint system when incorporating a re-
stickable adhesive.
Figure 24a depicts a panel provided with incorporat-
ing any embodiment of the vertical joint system with
the addition of a re-stickable adhesive laid as strips;
Figure 24b is a viewof sectionAAof the panel shown
in Figure 24a;
Figure 24c shows the panel of Figures 24a and 24b
when adhered to an underlying supporting surface;
Figure 25a depicts a panel provided with any embo-
diment of the vertical joint systemwith the addition of
a re-stickable adhesive laid as beads;
Figure 25b shows the panel of Figure 25a when
adhered to an underlying supporting surface; Fig-
ures 26a‑26e depict in sequence the removal of a
panel of the type shown in Figures 25a and 25b
which is adhered to an underlying supporting;
and,
Figures 27a and 27b depicts a method of laying a
floor using jointed panels.
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DETAILED DESCRIPTION OF SPECIFIC EMBODI-
MENTS

[0087] Figures 1 a - 2 illustrate a first embodiment of a
vertical joint system 10 (hereinafter referred to as "joint
system 10") for a substrate. The substrate is shown in
cross sectionviewand in this embodiment is in the formof
an elongated rectangular panel 12. The substrate or
panel 12 has opposed major first and second surfaces
14 and 16 respectively. Each of the surfaces 14 and 16
are planar surfaces and lie parallel to each other. In one
orientation the surface 14 is an exposed surface of the
panel 12 while the surface 16 bears against a support
surface or structure such as but not limited to a concrete,
timber, tile or vinyl floor or timber battens. Joint system10
comprises a first joint Jm and a non-symmetrical second
joint Jf. The first joint Jm can be notionally considered to
be amale joint while the second joint Jf can be notionally
considered to be a female joint. This designation of the
joints will be explained shortly.
[0088] Assuming the substrate to be in the shape of a
quadrilateral the joint Jm extends along two adjacent
sides and Jf extend along the remaining two adjacent
sides. For example when the substrate is an elongated
rectangular floor board as shown in Figures 1 b and 1 c
the joint Jm extends along one longitudinal side and an
adjacent transverse side, while the joint Jf extends along
the other (i.e. opposite) longitudinal side and the other
(i.e. opposite) adjacent transverse side.
[0089] Figure 1 b illustrates a first joint Jm of a first
panel 12a engaged with a second joint Jf of a second
panel 12b having an identical joint system10. For ease of
description the panels 12a and 12b will be referred to in
general as "panels 12".
[0090] As will be explained in greater detail shortly, the
first and second joints Jm and Jf are configured to enable
two panels 12 (i.e. panels 12a and 12b) to engage each
other in response to a pressure or force F (see Figure 5)
applied in an engagement direction D which is perpendi-
cular to the major surfaces 14 and 16. When the panels
12are floor panels the directionD lies in the vertical plane
and more particularly is directed downwardly toward a
surface onwhich the panels are laid. This is equivalent to
the joints Jm and Jf engaging by virtue of motion of one
joint (or substrate) relative to another in a direction per-
pendicular to a plane containing the major surfaces.
[0091] The joint Jm comprises a male protrusion Pm
and a male recess Rm, while the joint Jf comprises a
female protrusion Pf and a female recess Rf. The first
joint Jm isnotionallydesignatedas themale joint by virtue
of its protrusionPmdepending from theupper surface14.
The second joint Jf is notionally designated as the female
joint by virtue of its recess Rf being configured to receive
the protrusion Pm.
[0092] When describing features or characteristic
common to all protrusions the protrusionswill be referred
to in general in this specification in the singular as "pro-
trusion P", and in the plural as "protrusions P". When

describing features or characteristic common to all re-
cesses the recesses will be referred to in general in this
specification in the singular as "recess R", and in the
plural as "recesses R". When describing features or
characteristic common to all joints the joints will be re-
ferred to in general in this specification in the singular as
"joint J", and in the plural as "joints J".
[0093] The male joint Jm has first, second and third
male locking surfaces ML1 , ML2 and ML3 respectively
(referred to in general as "male locking surfaces ML").
Each of the male locking surfaces ML extends continu-
ously in the general direction perpendicular to the major
surfaces. Similarly the female joint Jf has first, second
and third female locking surfaces FL1 , FL2 and FL3
respectively, (referred to in general as "female locking
surfaces FL"). The male and female locking surfaces
collectively and generally are referred to locking surfaces
L.
[0094] Each of the locking surfaces L extends continu-
ously in the general direction perpendicular to the major
surfaces. The expression "extend continuously in the
general direction perpendicular to the major surfaces"
in the context of the male and female locking surfaces is
intended to denote that the surfaces extend generally
between the oppositemajor surfaces but continuously so
that it extends in one direction only, i.e. always in the
direction of the surface 14 to the surface 16 or vice versa
and thus does not return upon itself as would be the case
for example if the surface included a barb or hook like
structure.
[0095] The male locking surface ML1 extends from an
edge of the major surface 14 adjacent the protrusion Pm
and down the adjacent side of the protrusion Pm to
appoint prior to the surface of the protrusion Pm turning
through greater than 45° from the perpendicular to the
major surface 14. It will be noted that the locking surface
ML1 extends continuously in the general direction per-
pendicular to the major surface 14, without returning
upon itself. Thus every point on the surface ML1 lies
on a different horizontal plane. In contrast, in the event
that a hook or barb like structure were provided then the
corresponding surfacewould turn upon itself and a plane
parallel to the major surface 14 would insect the surface
at three different locations.
[0096] Themale locking surfaceML2 extends from the
secondmajor surface 16 up along an adjacent side of the
recess Rm to a point prior to the deepest portion of the
recess Rm turning through more than 45° toward the
protrusion Pm. Finally, the third male surface ML3 ex-
tends along a shared or common surface between a
protrusion Pm and Rm and denoted by end points prior
to the surface turning through more than 45° to the
perpendicular at the deepest portion of the recess Rm,
or themost distant portion of the protrusionPm.Aswill be
explained shortly, the first and second male and female
locking surfaces engage about respective locking planes
inhibiting vertical separation of engaged joints Jm and Jf.
The third male and female locking planes ML3 and FL3
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mayalsobeconfigured to forma third lockingplane.Also,
the locking surfaces L in various embodiments comprise
inflexion surfaceswhich in turnmay comprise transverse
outward extending surfaces which may take the form of
convex or cam surfaces, or bulges. The relationship
between the locking surfaces L, inflexion surfaces and
transverse outward extending surfaces will be apparent
in the following description.
[0097] Looking at the configuration of the first and
second joints Jm and Jf (referred to in general as "joints
J") more closely, it will be seen that each of these joints is
provided with two laterally spaced apart transversely
outward extending surfaces or bulges. The transversely
extending surfaces bulges may also be considered and
termed as "cam surfaces" as they move across and in
contact with each other and at times oftenwith a rolling or
pivoting action. The transversely extending surfaces are
designatedasCm1andCm2on the first joint JmandCf 1
and Cf2 on the joint Jf. In many embodiments transver-
sely extending surfaces are smoothly curved convex
surfaces. However as will be apparent from the following
description is some embodiments the transversely ex-
tendingsurfacesareofother configurations.Forexample
a transversely extending surface may be generally con-
vex in that the surface is not continuously or smoothly
curved for its entire lengthbut is composedof oneormore
straight/planar surfaces. For ease of reference the trans-
versely extending surfaces on the male joint Jm will be
referred to "surfaceCmi"where i = 1 ,2,3 and similarly the
transversely extending surfaces on the female joint Jf will
be referred to "surface Cfi" where i = 1 ,2,3.
[0098] The surface Cm1 is formed on a protrusion Pm
of a first joint Jm while the surface Cm2 is formed in a
recessRmof joint Jm. Similarly the surfaceCf2 is formed
on a protrusion Pf on the joint Jf while the surface Cf1 is
formed in a recess Rf of the second joint Jf. (For ease of
description the surfacesCm2andCm1will be referred to
in general as " surface Cm"; surfaces Cf 1 and Cf2 will be
referred to in general as " surfaceCf"; and collectively the
surfaces Cm2, Cm1 , Cf1 and Cf2 will be referred to in
general as " surfaces C").
[0099] Figure 1 b depicts the joints J in an engaged
state. As is evident when the joints J are engaged their
respective transversely extending surfaces are located
relative to each other to form respective first and second
locking planes 18 and 20 which inhibit the separation of
the engaged joints in a direction opposite the engage-
ment direction D.
[0100] Each locking plane 18, 20 lies parallel to the
engagement direction D. The transversely extending
surfaces Cm 1 , Cf 1 , Cm2, Cf2 associated with each
locking plane extend laterally toward each other from
opposite sides of the locking plane with the transversely
extending surfaces of the second or female joint (i.e. Cf 1
and Cf2) overhanging the transversely extending sur-
faces of the first or male joint (i.e. Cm 1 and Cm2). This
inhibits separation of the engaged joints Jm and Jf. It will
also be noted that at least one of the transversely ex-

tending surfaces associated with each locking plane has
a curved profile. In this instance the surface Cf 1 asso-
ciated with locking plane 18, and both surfaces Cf2 and
Cm2 associated with locking plane 20 have curved pro-
files.
[0101] During the engagement of the joints Jm and Jf
the surfaces Cm 1 and Cm2 pass and snap over the
surfaces Cf 1 and Cf2. This action is enabled by one or
both of resilient compression of the protrusions Pm and
Pf and resilient tension in the recesses Rm and Rf as the
surfacesCmpass the surfacesCf in response to applica-
tion of the force F.Whether there is one or both of resilient
compression of the protrusions Pm and Pf and resilient
tension in the recesses Rm and Rf is dependent on the
material fromwhich the panel 12 ismade. For example in
the case of a panelmade froma very stiff or hardmaterial
such as strand bamboo there would be very little com-
pression of the protrusions P but tension in the recess R
which results in its opening or widening would allow for
the engagement. The ability for the protrusions P to enter
the recesses R is assisted by the provision of a lubricant
such as wax on the joints Jm and Jf. The provision of the
lubricant and in particular wax also substantially elimi-
nates joint noise and aids in the ability of adjacent en-
gaged joints J to rotate relative toeachother.This rotation
motion is describe later in the specification.
[0102] Horizontal separation between engaged joints
JmandJf is inhibitedby the seating of the protrusionsP in
the respective recesses R. The joints Jm and Jf are also
provided with respective planar abutment surfaces 24
and 26. The surfaces 24 and 26 extend from opposite
edges of and perpendicular to the major surface 14. The
respective surfaces Cm and Cf are configured to create
lateral compression forces between the surfaces 24 and
26 maintaining them in contact thus preventing the crea-
tion of a gap between joined panels 12a and 12b.
[0103] Accordingly as described above, the surfaces
Cm and Cf co-operate to provide both vertical and hor-
izontal arrestment of panels 12a and 12b when the
respective joints Jm and Jf are engaged. However in
addition to this the surfaces Cm and Cf enable limited
relative rotation between panels 12a and12bwhilemain-
taining engagement of the panels 12. This is depicted in
Figures 3a and 3b.
[0104] Figure 3a shows the panel 12a being rotated by
+3° (3° in an anticlockwise direction) relative to the panel
12b. The rotation is facilitated by pivoting at an upper
corner of surface 24 on surface 26. This rotates the
protrusion Pm within recess Rf and causes the surface
cam Cm2 to ride or roll up, but not past the apex of, the
surface Cf2. The projection Pf is now effectively pinched
between thesurfacesCm2andCm3. In this configuration
vertical separation between the substrates 12a and 12b
is inhibited by this pinching effect as well as due to the
surface Cm 1 remaining below surface Cf1 . Horizontal
arrestment is maintained by virtue of the projections Pm
and Pf remaining within respective recesses Rm and Rf.
[0105] With reference to Figure 3b, the panel 12a is
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rotatedby ‑3° (3° inaclockwisedirection) relative topanel
12b. This is facilitated by the surface Cm2 rolling down
and acting as a pivot or fulcrum point against the side of
Joint Jf containing the surfaceCm2. This causes separa-
tion of the surfaces 24 and 26 creating a gap at the upper
major surfaces 14. Nevertheless the panels 12a and 12b
remain vertically and horizontally engaged. Vertical ar-
restment between the substrates is maintained by en-
gagement of the surfaces Cm2 and Cf2; and surfaces
Cm1 and Cf1. Horizontal arrestment is provided by the
projectionsPmandPf beingmaintained in their recessRf
and Rm.
[0106] The relative rotation between the panel 12a and
12b is of great assistance in the installation of the sub-
strates particularly on uneven surfaces such as an un-
dulating concrete floor. This is of great importance to the
"do-it-yourself" user although benefits also flow through
to the professional layer. Consider for example an un-
evenundulatingsurfaceonwhich it isdesired to layaclick
type floor covering having say a prior art joint system
where the tongue is inserted laterally or at an inclined
angle into a groove or recess. The undulation may be in
the formof a concave recess or shallow in a portion of the
surface having a width several times greater than the
width of the panels. Depending on the degree or slope of
theconcavity itmaybeextremelydifficult if not impossible
to insert a tongue of a "to be" installed panel into the
grooveof a previously laid panel. This arises because the
two panels do not and will not lie in the same plane, but
rather are angled relative to each other due to the con-
cavity.
[0107] Additionally, when installing floor boards of a
length of about 1 m or longer on an uneven surface,
banana-ing or lateral bowing occurs of the previously
installed floor board by virtue of an installer kneeling
on it when trying to lay the next floor board. The kneeled
on board will bow under the weight of the installer due to
the uneven underlying surface. This effect is depicted in
Figures 4a to 4d. Figures 4a and 4b show lateral bowing
of a panel 12x outwardlywhen the uneven surface is a fall
or hollow. Figures 4c and 4d show lateral inward bowing
of a panel 12x when the uneven surface is a hump. It will
be appreciated that this bowing makes it very difficult to
get full longitudinal engagement with an adjacent panel
without gapping. In these circumstances, even profes-
sional installers have difficulty in laying the floor and will
need to rely on substantial physical exertion and experi-
ence. The do-it‑ yourself installer will often give up and
either returns the flooring to the retailer on the basis that it
doesnot "click" together or enduppaying for a profession
installer.
[0108] To provide perspective of the effect of the re-
lative rotation capabilities of the joint system 10 in com-
parison to the prior art reference made to Figures 4e to
4h. Conventional flooring systems are able to accommo-
date a concavity or a hump in an underlying substrate for
example a concrete floor of 3 - 5mm over a length of 1 m,
being the industry standard. Undulations greater than

this either prohibit the use of many prior art systems or at
least make them very difficult to install. Assuming that
they can be installed the undulation can subsequently
cause prior art joint systems to disengage horizontally
and thus gap excessively. Specifically in the event that
the undulation is in the formof a humpor undulation there
is the possibility of either total horizontal separation be-
tween the adjacent panels and/or splitting or shearing of
the joints. In the event that the undulation is a concavity
prior art joints are liable to shear or break due to exces-
sive tensile force being applied to the joints.
[0109] In Figures 4e to 4h (which are schematic only
and not drawn to scale) the 3 - 5mm surface undulation
which can be accommodated by the prior art system is
shownasshadedarea30.Figures4eand4f represent an
undulation in the form of a rise or hump of 3‑5mm,
whereas Figures 4g and 4h represent an undulation in
the form of a fall or hollow of 3‑5mm. In comparison the +
or - 3° rotation available by embodiments of the joint
system 10 over a 1 m length provide a total possible
displacement of 52mm. The +3° rotation is illustrated in
Figures 4e and 4f, while the - 3° rotation is illustrated in
Figures 4g and 4h.This enables substrates utilising em-
bodimentsof the joint system10 tobesuccessfully laidon
floors without horizontal disengagement or separation
where the floormay have for example a concave undula-
tion which over a distance of one metre drops by 52mm
below adjacent planar surface portion of the floor. Main-
taining horizontal engagement maintains the structural
integrity of the floor. This is beneficial in terms of the
appearance of the floor which in turn can add value to an
associated house.
[0110] It will be recognised by those skilled in the art
that this enables the laying of a flooring system incorpor-
ating the embodiments of the current joint system on
substrates that fall outside of 3 - 5mm undulation over
a length of 1 m dictated by the world industry standards.
This has significant practical and commercial benefits.
The practical benefits are that the flooring will be able to
be successfully and easily laid by do-it -yourself installers
andprofessional installeronsubstrates that hithertowere
unsuitable for conventional click type flooring. The com-
mercial benefit is that because the flooring systems can
be laid they are not returned to the point of sale by
disgruntled and frustrated installers requesting a refund
for a system that, in their eye, does not work. The con-
ventional systems will work if the substrate is within the
narrow band prescribed as the world industry standard.
But the installer is usually unaware of the standard and in
anyevent hasnot ideaas towhether or not their substrate
complies. This is not an issue with embodiments of the
present invention as it is able to be installed without
separation on substrates that fall outside of the world
industry standards.
[0111] Returning to Figures 1 and 2, it can be seen that
the surfaces Cm and Cf constitute portions of respective
inflexion surfaces, which in turn form portions of respec-
tive locking surfaces L. Specifically, the surface Cm1
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constitutes a part of an inflexion surface Im 1 (indicated
by a phantom line) which in turn forms part of first male
locking surface ML1 (indicated by broken dot line) of the
protrusion Pm. The inflexion surface Im 1 extends gen-
erally in the direction D from the abutment surface 24.
[0112] Similarly surface Cm2 constitutes a portion of
inflexion surface Im2 (indicated by a phantom line) which
in turn forms part of second male locking surface ML2
(indicated by broken dot line). Surface ML2 is formed on
the surface of recess Rm and depends generally in the
direction D from near a root 32 of the recess Rm.
[0113] The surface Cf2 constitutes part of an inflexion
surface If2 (indicated by a phantom line) which in turn
forms part of second female locking surface FL2 (indi-
cated by broken dot line) formed on an outer most side of
the projection Pf and extending generally in the direction
parallel to the direction D.
[0114] The surface Cf1 constitutes part of the inflexion
surface If 1 (indicated by a phantom line) which in turn
forms part of first female locking surface FL1 (indicated
by broken dot line). Surface FL1 depends from abutment
surface26and inadirectiongenerally parallel to direction
D and toward a root 34 of the recess Rf.
[0115] Looking at Figure 1 b, it will be seen that the
surfacesCm1 , Im 1andML1engage the surfacesCf1 , If
1 and FL1 respectively; and the surfaces Cm2, Im2 and
ML2engage the surfacesCf2, If2andFL2when the joints
Jm and Jf are engaged. The engagement of these sur-
faces forms or create the first and second locking planes
18, 20. Different portions of the locking L, inflexion I and
transversely extending surfaces C operate as arresting
and rolling surfaces during various stages of engaging
and disengaging of the joints Jm and Jf.
[0116] To provide the rolling action between adjacent
engaged substrates at least one of the surfaces C and
indeed one of inflexion surfaces I in each pair of engaged
or related surfaces is formedwith aprofile of a continuous
or smoothcurve.For exampleconsider the surfacesCm1
and Cf 1 and corresponding inflexion surfaces Im1 and
Iff .When the joints JmandJf areengaged, surfacesCm1
and Cf1 are located about or adjacent the first locking
plane 18; as are corresponding inflexion surfaces Im1
and Iff. In this instance the surface Cf1 and the corre-
sponding inflexion surface If 1 has a profile of a contin-
uous or smooth curve. However the surface Cm1 and
corresponding inflexion surface Im 1 has a profile which
comprises a straight line 36. The straight line is relatively
short and forms a small ridge or peak 38 on the surface
Cm1and inflexion surfaces Im1. The ridge 38presents a
relatively small contact area against the inflexion surface
If 1 minimising the friction between the surfaces and the
possibility of sticking during relative rotational motion.
[0117] In contrast, the surfaces Cm2 and Cf2; and
corresponding inflexion surfaces Im2 and If2 which are
located about and form the second locking plane 20 each
have a profile of a continuous curve. However other
embodiments will be described later in which one of
the surfaces Cm2/lm2 or Cf2/lf2 has a profile comprising

one or more straight lines. The first and second male
locking surfaces ML1 and ML2, and indeed the asso-
ciated surfaces Cm 1 and Cm2 and corresponding in-
flexion surfaces Im 1 and Im2 constitute the extreme (i.e.
inner most and outer most) transversely extending and
inflexion surfaces of the first (male) joint Jm. The first and
second female locking surfacesFL1andFL2, and indeed
the associated surfaces Cf1 and Cf2 and inflexion sur-
faces If 1 and If2 constitute the extreme transversely
extending and inflexion surfaces of the second (female)
joint Jf. These extreme transversely extending and in-
flexion surfaces form respective surface pairs which
create the extreme (i.e. inner most and outer most) lock-
ing planes 18 and 20 in mutually engaged joints Jm and
Jf. This is clearly evident from Figure 1 b.
[0118] Specifically the surface pairs are in this embodi-
ment: Im 1 and If1 , or Cm 1 and Cf1 ; and, Im2 and If2, or
Cm2 and Cf2. The above described relative rotation
between panels incorporating embodiments of the joint
system 10 is facilitated by forming one surface in each of
the surface pairs as a smoothly or continuously curved
surface.
[0119] ThesurfacesCm1and Im1 formpart of anouter
peripheral surface 40 of the protrusion Pm. The protru-
sion Pm has a generally ball like or bulbous profile which
depends in the direction D from major surface 14. The
outer surface 40 after the inflexion surface Im 1 curves
toward the recess m. The surface 40 is provided with a
recess 42 at a locationmost distant themajor surface 14.
As shown in Figure 1 b, when the joints Jm and Jf are
engaged the recess 42 forms a reservoir 44 against a
lowermost portionof surface46of the recessRf.Save for
the recess 42 the end of the protrusion Pm facing the
bottom of recess Rf1 is rounded or curved. The first male
locking surface ML1 comprises the combination of sur-
face 24 and the inflexion surface Im 1.
[0120] The recess 42 and corresponding reservoir 44
may be used for various different purposes. These in-
clude but are not limited to receiving adhesive and/or
sealing compound; acting as a reservoir for debris which
may have fallen into the recess Rf during installation, or
both.. In this regard the recess 42 faces a lowest part of
the surface 46 in the recess Rf. It is expected that most
debris falling into the recess Rf will collect at the lowest
point on the surface 46. As the joints Jm and Jf are
engaged by a vertical motion a substantial proportion
of any debris is likely to be captured in the subsequently
created reservoir 44. In the absence of such a feature, it
may be necessary to clean the recess Rf for example by
blowingwith compressed air, use of a vacuumor a broom
to remove debris which may otherwise interfere with the
engagement process. The recess 42/reservoir 44 can
also accommodate expansion and contraction in the
joints J.
[0121] The surface 40 after the recess 42 curves
around to the recess Rm and incorporates a further
inflexion surface Im3. The inflexion surface Im3 is a
"shared" surface between the protrusion Pm and recess

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 4 050 180 B1 24

Rm and includes a surface Cm3. The surface Cm3
transitions the surface 40 from a generally horizontal
disposition to a generally vertical disposition. The third
male locking surface ML3 is substantially co-extensive
with the inflexion surface Im3.
[0122] It will be noted that the protrusion Pm is formed
with a neck 48 having a reduced width in comparison to
other portions of the protrusionPm. It will be seen that the
surface Cm 1 is adjacent an outer most side of the neck
48. Moreover, a portion of the inflexion surface Im 1
adjacent the abutment surface 24 forms the outer most
side of the neck 48. Further, a portion of the inflexion
surface Im3 forms the opposite side of neck 48. In this
embodiment a line 50 of shortest distance across the
neck 48 is inclined relative to the major surface 14.
[0123] The inflexion surface Im3 leads to surface 52
formed in the root 32 of the recess Rm. The surface 52
curvesaround tomeetwith and join inflexion surface Im2.
The surface Im2 extends generally in the direction D
leading to a surface 54 which extends perpendicular to
the major surfaces 14 and 16 and subsequently to a
bevelled surface 56 which leads to the major surface
16. The secondmale locking surfaceextends fromabove
the inflexion surface Im2 and along the bevelled surface
56 to the major surface 16.
[0124] Looking at the configuration of the joint Jf on an
opposite side of panel 12, it can be seen that the surface
Cf1 and corresponding inflexion surface If 1 extend gen-
erally in the direction D from the abutment surface 26.
The first female locking surface FL1 comprises the com-
bination of surfaces 26 and If 1. The inflexion surface If 1
leads to the surface 46 at the root 34 of recess Rf. The
surface 46 forms a vertical arrestment surface for the
protrusion Pm. Moreover the surface 46 includes a cen-
trally located substantially horizontal land 58which faces
the recess 42 when the joint Jm is inserted in the joint Jf.
The land 58 lies substantially parallel to the major sur-
faces 14 and 16. Moving in a direction toward the protru-
sion Pf, the surface 46 leads to and incorporates a further
inflexion surface If3 and corresponding co-extensive
third female locking surface FL3. The surfaces If3 and
FL3 are shared surfaces between recess Rf and protru-
sion Pf and extends in a direction generally opposite the
direction D.
[0125] The inflexion surface If 3 leads to an upper
arcuate surface portion 60 of the projection Pf which in
turn leads to the surfaceCf2and inflexionsurface If2. The
inflexion surface If2 leads to the planar surface 62 that
extends perpendicular to the major surfaces 14 and 16.
This surface in turn leads to inclined surface 64 in turn
leads to themajor surface 16. The second female locking
surface comprises the combination of surfaces If2, 62
and 64.
[0126] The recess Rf is configured to receive the pro-
trusionPm.Moreover, the recessRf is formedwith aneck
66. The neck forms a restricted opening into the recess
Rf. A line 68 of shortest distance across the neck 66 is in
this embodiment inclined relative to the major surfaces

14 and 16. More particularly, the line 66 is inclined at
substantially the same angle as the line 50. The protru-
sion Pf like protrusion Pm is of a ball like or bulbous
configuration.
[0127] Further, similar to the protrusion Pm, the protru-
sionPf is formedwithaneck70of reducedwidth.A line72
of shortest distance across the neck 70 is inclined to the
major surfaces 14 and 16. However in this embodiment
the line 70 is inclined at a different angle to the lines 50
and 68.
[0128] With referenceagain toFigure1b, it is also seen
that the shared locking and inflexion surfaces ML3 and
FL3; and Im3 and If3 respectively, and indeed their
corresponding surfacesCm3andCf3are located relative
to each other to form a third locking plane 74 along which
separation of the engaged joints J is inhibited. The third
locking plane 74 is parallel with and between the inner
and outer most locking planes 18 and 20.
[0129] The joints Jm and Jf are based in part on ana-
tomical joints of the human body and in particular the hip
joint and shoulder joint. These joints Jm and Jf are de-
signed to provide horizontal and vertical strength and
allow relative rotational motion to a limited extent without
disengagement. In effect the joints Jm and Jf can be
considered as ball and socket type joints. The compar-
ison with anatomical joints is enhanced in some embodi-
ments described hereinafter which include a re-stickable
flexible, elastic and non curing or non-solidifying adhe-
sive acting between the joints Jm and JF. In such embo-
diments the adhesive acts in a manner akin to both a
tendon allowing relative motion but maintaining connec-
tion, and as cartilage providing a cushioning effect. Also
whenwax is provided on the joints can act as a fluid in the
joint providing lubrication.
[0130] It is further evident from Figure 1 b that due to
their non-symmetrical nature the joints Jm and Jf are
relatively configured so that when they are engaged
several spaces or gaps are formed between the engaged
joints. A space 76 is formed immediately below the
abutment surfaces 24 and 26 and opposite the surface
Cf1 . The space 76 may also be described as being a
space formed between respective upper portions of the
inflexion surfaces Im 1 and If 1. Space 78 is formed
between lower parts of inflexion surfaces Im1 and If 1.
A generally vertically extending space 80 is formed be-
tween the shared inflexion surfaces Im3 and If3; and a
generally horizontal space 82 is formed between the root
32 of recess Rm and arcuate surface portion 60 of the
projection Pf. The spaces allow thermal expansion and
contraction of the panels 12 without dislocation or frac-
turing of the joints Jm and Jf as well as assisting in the
relative rotation of the panels 12.
[0131] The engagement and disengagement of the
joints Jm and Jf will now be described in detail with
reference to Figures 5a - 9f.
[0132] Figure 5a depicts a first panel 12a which has
already been laid and a second panel 12b which is in the
process of being laid. The panels 12a and 12b are
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supported on an underlying horizontal surface 90. Panel
12a has a joint Jf which is open and ready for connection
with the joint Jm of panel 12b. Panel 12b is laid adjacent
panel 12a with the joint Jm resting on the joint Jf. The
edge of panel 12b provided with the joint Jf is simply
resting on the surface 90 so that there is a small angle of
approximately 1 °‑3° between the panels 12a and 12b.
[0133] FromFigure5b itwill be seen that in this position
surfaces Cm1 and Cm3 rest on the surfaces Cf1 and Cf3
respectively while the surfaces Cm2 and Cf2 are verti-
cally separated. In this configurationupper portions of the
surfaces Cf 1 and Cf3 may be considered as cam arrest-
ers in that they prohibit the entry of the projection Pm into
the recess Rf.
[0134] In order to commence engagement of the sur-
facesJmandJfadownwardpressureor forceF isapplied
in the direction perpendicular to the major surfaces 14
and directed toward the underlying surface 90. This
pressure or force applies compression to the protrusion
Pm and tension the recess Rf which depending on the
material from which the panels 12 are made will result in
one or both of the protrusion Pm compressing and the
recess Rf opening or widening so that the surfaces Cm 1
and Cm3 can slide past the surfaces Cf1 and Cf3. Again
the provision of wax on the joints Jm and Jf assist this
sliding action. This results in the protrusion Pm sliding
through the neck 66 into recess Rf. The opening the
recesses RmandRf generates stress in the joints shown
by lines T in Figure 5c. This stress is about the curvature
at opposite ends of the root of each recess Rf and Rm.
The stress is released as the protrusions PmandPf pass
through the necks of the recesses Rf and Rmproviding a
spring action closing the recesses onto the protrusions
and drawing the protrusions into the recesses. Thus the
recesses are able to elastically open and subsequently
self close. This action occurswith the other embodiments
of the joint system described later in the specification.
[0135] The joints in this embodiment are configured so
that the respective surfaces Cm and Cf which pass each
other do so at slightly different times. In this particular
embodiment the surface Cm1 passes the surface Cf1
marginally before the surface Cm3 passes the surface
Cf3. Once the surfaces Cm1 , Cm3 pass surfaces Cf 1 ,
Cf3 the remainder of protrusion Pm is drawn into the
recess Rf by an over centre or snap action. This is due to
the relative configuration of the inflexion surfaces and the
release of compression in the protrusion Pm after the
surfaces Cm1 and Cm3 pass through the surfaces Cf1
and Cf3. In effect the respective necks 48 and 66 lay one
within the other.
[0136] Simultaneously with this action occurring, a
similar action is occurring in relation to the protrusion
Pf and the recess Rm. The surface Cm2 passes the
surface Cf2 marginally after passing of the surfaces
Cm3andCf3. This is depicted in Figure 5c. As the recess
Rm is pushed onto the protrusion Pf , by action of the
downward pressure or force F, the protrusion Pf is com-
pressed between the surfaces Cf3 and Cf2. After these

surfaces pass the surfaces Cm3 and Cm2 the recess Rf
is drawn onto the protrusion Pf by an over centre or snap
action. While the joints J are engage by application of
pressure or force in a vertical direction (i.e. perpendicular
the major surfaces 14, 16) the relative motion between
the joints J is not solely vertical. Rather there is a com-
bined vertical motion with lateral displacement. With
reference to Figures 5b‑5e and the joint Jm, this lateral
motion is motion of the joint Jm is to the left and is
highlighted by the closing in the horizontal gap or separa-
tion G of the surface 24 and 26 during the engagement
process. The horizontal gap G reduces from amaximum
gapG1 inFigure5b toprogressively smaller gapsG2and
G3 and finally to a zero gap G4 in figure 5e in which case
there is face to face contact between surfaces 24 and 26,
when the joints Jm and Jf are fully engaged.Which of the
joints Jmand Jf laterallymove is just dependant onwhich
one is least constrained from lateral motion. Indeed both
could move laterally toward each other to equal or dif-
ferent degree. This lateral motion is symptomatic of the
vertical stability of the engaged joint system
[0137] Figure 5d illustrates the joints Jmand Jfmargin-
ally before full engagement.Here it canbeseen that there
is a small gap between the bottom of projection Pm and
the recessRf and that themajor surface14of panel 12b is
marginally raised relative to the major surface 14 on the
panel 12a. The relative downward motion of the panel
12b is halted and the joint fully engagedwhen the projec-
tion Pm hits the arrestment surface 58 on the recess Rf,
as shown in Figure 5e. In this configuration the reservoir
46 is formed between the recess 42 and the arrestment
surface 58. In this configuration the surfacesCm1 ,Cm2,
Cm3on themale joint Jm lay underneath the correspond-
ing surfaces Cf 1 , Cf2, Cf3 on the female joint.
[0138] The aforementioned mentioned ability for the
joints Jm and Jf to enable both positive and negative
relative rotationwithout disengagement is able to accom-
modate for uneven surfaces. Additionally the joints Jm
and Jf facilitate self alignment of adjacent panels 12.
These features substantially simplify the installation to
the extent that a very average home handyperson can
easily install panel incorporatingembodimentsof the joint
system 10.
[0139] The self aligning aspect of the system 10 arises
from the shape and configuration of the joints Jf and Jm
and is explainedwith reference to Figures 5b, and 5f - 5k.
[0140] Figure 5f shows a panel 12b being roughly
positioned for subsequent engagement with panel 12a
and prior to the application of any downward force or
pressure to engage the panels. The panels 12a and 12b
are skewed relative to each other. At one end 85 the
protrusionPmsits on topof recessRf. Thecorresponding
view in cross section is as shown inFigures 5b and5j with
the joint Jm of panel 12b lying on top of the recess Rf of
panel 12a. At the opposite end 87 the joints are laterally
spaced apart. In between, the degree of separation be-
tween joints Jm and Jf varies linearly. So at location AA
joints Jm and Jf are in contact but protrusion Pm partially
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rests on protrusionPf and partially overlies recessRf and
thepanels separatedbyadistanceX1shown inFigure5i.
While at a further location BB along the panels the
protrusion Pm lies directly above and on protrusion Pf
and the panels are separated by a larger distance X2
shown in Figure 5h.
[0141] Now a downward pressure or force F is applied
at a location between locations 85 and BB to commence
engaging the joints and panels. This force is transmitted
between the panels for the length along which they are in
contact, i.e. essentially between locations 85 and BB. At
most points along this length the protrusionPf is to the left
of the apex of protrusion Pf and at least partially over-
hanging the recess f. Also it will be recognised that due to
the curvature of surfaces Cm3 and Cf3 there will be a
natural tendency for the protrusionPf to be drawn into the
recess Rf.
[0142] Consequently the force F when transmitted to
the contacting surfaces of joints Jm and Jf will initially
resolve into components which include a lateral (trans-
verse) component acting to urge the joint Jf into the
recess and thus the panel 12b toward the panel 12a.
Accordingly the distance between the panels at end 87
closes. As the location of the application of the force is
advanced along the panel 12b toward end 87 the this
closing effect continues until the at end 87 the protrusion
Pmsits above the recessRf as shown inFigure 5j and the
panels are fully aligned as shown in Figure 5k. Thus the
panels self align under application of the downward en-
gaging force. Naturally if the force F is sufficient then in
addition to the self alignment, the joints JmandJfwill also
fully engage as shown in Figure 5k. The self aligning
effect combinedwith theengagement of the joints Jmand
Jf produces a zipper like effect akin to a snap lock bag.
[0143] It shouldalsobeunderstood that floorsareoften
under dynamic tensile and compressive load due to
variations in temperature and humidity. They are also
under static load from furniture or other household items.
Should the tensile load exceed the load carrying capacity
of the joints one or both of the protrusions PmandPfmay
fracture or shear. This has several effects. It will release
tension in the immediate vicinity of the floor. In addition it
will result in a horizontal separation along the fractured
panel producing a visible gap. Further depending on the
prevailing conditions and circumstance there may also
be a vertical displacement of one of the adjacent panels
resulting in a height difference.
[0144] Once this tension has been released it can be
extremely difficult if not virtually impossible to reconnect
thedisengagedpanel or fully connect anewpanel. This is
because the panels on opposite sides of the fracture,
which are still under tension, are being pulled and will
move away from each other. To reinstate the floor to its
original state one must pull the two sides together. If one
merely places a new panel in the space of the previous
panel then the gap will remain. This leaves the home
ownerwith the only option of using unsightly filler tomake
good the gap caused by the separation. This in turn is

likely to have a negative impact on the value of the home.
The self aligning aspect of the joint system 10 also facil-
ities theself re-tensioningof sayafloorupon replacement
of damaged panels as described below. The release in
tension, subsequent movement of panels and self re-
tensioning isdescribed in greater detail in Figures51 -5u.
Figure 51 illustrates a floor composed of plurality of
panels 12. Two of the panels 12a and 12b are being
removed and replaced. Assume that there is tension
between the panels 12 as described in the preceding
paragraph. Once the two panels 12a and 12b are re-
moved leaving a gap 31 there is naturally a release of
tension in the floor in the area of the gap 31. Conse-
quently, panels 12 adjacent the gap will shift away from
each other as shown by the arrows 33 in Figure 5m. The
effect of this is to produce a widening of the gap 31. This
widening is illustrated in Figure 5n, and in enlarged view
in Figure 5o, and occurs as an additional longitudinal
band35alonga lineofabutmentwhichpreviouslyexisted
between panels 12a and 12b prior to their removal. This
widening does not only occur within the gap 31 here will
also be a separation or at least an increase in tension
between remaining adjacent panels along a continuation
of the band 35 as there are now fewer panels to accom-
modate the tension. Figure 5p and corresponding en-
larged view of Figure 5q illustrate the effect of replacing
the panels with panels having conventional lay down or
horizontal locking systems. New panels 12a1 and 12b1
are inserted into the gap 31 and engaged with adjacent
panels on either side. However due to thewidening of the
gap 31 , the new installed panels 12a1 and 12b1 cannot
be fully engaged with each other. The wideningmay only
be in the order of 0.5 to 2mm but this is sufficient to be
easily visible on a floor.
[0145] Ordinarily, in the case for example of a tongue
and groove type locking system, the tongue will have
been sawn off so that there is no mechanical joining
between the panels 12a1 and 12b1. A filler will be used
to fill the band 35 between the panels 12a1 and 12b1 .
Significantly the filler is unable to transfer tension across
the panels 12a1 and 12b1 .
[0146] Consequently, it is not possible to reinstate the
tensionwithin the floor as awhole. Now tensionwithin the
floorwill act onopposite sidesof thefiller and theband35.
In time this is likely to lead to the fracturing of the filler and
the creation of a new gap 37 shown in Figure 5r and
corresponding enlarged view Figure 5s between the
panels 12a1 and 12b1 .
[0147] Figure 5t and enlarged view Figure 5u shows
the result in using panels or substrates incorporating joint
systems in accordance with embodiments of the present
invention. That is assumeall of the panels 12 inFigs 5l‑5s
are provided with say joint system 10. When panels 12a
and 12b are removed there is still a widening of gap 31 by
creation of band 35. New panel 12a1 is installed and
engaged with panels 12c and 12d. Now panel 12b1 is
inserted with say its female joint Jf beneath themale joint
Jm of panel 12a1 and the male joint Jm of panel 12b1
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lying on top of the female joint Jf of adjacent panels 12e
and 12f.
[0148] Applying downward pressure on the male joint
of panel 12a1where it overlies joint Jf of panel 12b1 . This
results in these joints and corresponding panels enga-
ging. This will cause a slight motion of the panel 12b1
away frompanels 12eand12f.However thismotion does
not cause a separation greater than the distance X2
shown in Figure 5h. By nowapplying downward pressure
on the male joint Jm of panel 12b1 , the panels 12b1 and
12e and 12f are pulled toward each other. Moreover the
panels on either side of an interface 39 between panels
12a1 and 12b1 are pulled inwardly toward each other as
shown by the arrows 33 in Figures 5t and 5u. Further the
joints Jm and Jf of panels 12b1 ; and, 12e and 12f are
engaged and the entirety of the floor thus re-tensioned
and structural integrity reinstated.
[0149] The above describes the situation where the
floor is under tension. But equally problems arise in prior
art systems when a floor in under compression in which
case there can be a closing in the gap 31 . With the prior
art systems onemust cut the panels to reduce their width
to fit in the closed gap. Consequently there will be no full
mechanical joint between the newly installed panels and
the existing panels. The structural integrity is lost. Em-
bodiments of the present invention can operate in essen-
tially the same manner as described above with refer-
ence to Figures 5l‑5u but in "reverse" to push the gap
open and mechanically engage all adjacent panels 12 to
reinstate full structural integrity.Again thiswill beeffective
for gap of up to about the lateral extend of surface Cf 1
which may range to about 2mm.
[0150] Theabove self aligningand "zipper" effects also
apply when a panel is warped or twisted about its length..
Embodiments of the joint system enable a warped panel
to be aligned and pulled in having the effect of flattening
thewarpor twist in thepanel provided thepanel towhich it
is being engaged is flat and not itself warped or twisted.
[0151] When engaging the joints Jm and Jf downward
pressure can be applied by a person of a weight of about
70 kilograms or more traversing the joints Jm a small
hoppingor one legged jumpingor small stompingmotion.
In this way joining of adjacent panels 12 can be achieved
without the need to constantly kneel and stand as is
required with prior art systems. The engagement of joint
Jm into joint Jf may also be aided by light tapping with a
rubber mallet M. The ease of installation not only widely
expands the range of do-it-yourself installers by reducing
the skill and strength level required it also has significant
benefits to all installer including professionals by way of
minimising physical stress andexertion. For an employer
or installation company this reduces injury and sick leave
to workers.
[0152] Consequently, workers are able to work longer
and have increased income and insurance premiums for
and compensation claims against the employer can be
reduced.
[0153] When panels12 with the joint system 10 are

used in large area such as for example in commercial
premises a modified compactor can be used to apply the
force or pressure to engage the joints Jm and Jf. The
compactor is envisaged as being in the form similar to
those used for compacting sand prior to laying pavers,
but having a soft smooth non scratch base lining. The
lining may comprise but is not limited to a rubber, foam,
felt, or cardboard sheet. The process of removal of a
damaged panel will now be described with particular
reference to Figures 6a - 9f. As will become evident from
the following description the removal process of a da-
maged panel relies on the relative rotation enabled be-
tween the joined panels by virtue of the configuration of
the joint system 10. Figures 6a - 6s depict in sequence
various steps in the removal and replacement of a da-
maged panel. The removal and replacement is facilitated
by use of an extraction system which comprises in com-
bination a jack 92 shown in Figures 7a and 7b and a
wedge tool 94 shown in Figures 8a and 8b.
[0154] The jack 92 is a simple hand screw jackwhich is
applied to a panel being removed. The screw jack 92 is
providedwith an elongated threaded shaft 96 provided at
one end with a cross bar handle 98. The thread of the
shank 96 is engaged within a threaded boss 100 formed
on a clamp plate 102. The plate 102 is of a square shape
with the boss 100 located centrally in the plate 102. The
boss 100 overlies a through hole in the plate 102 through
which the shaft 96 canextend.Distributed about the plate
102 are four through holes 104 for receiving respective
fastening screws 106.
[0155] The wedge tool 94 comprises a wedging block
108 coupled at one end to a handle 1 10. The wedging
block 108 is formedwith a base surface 112which in use
will bear against a surface on which the panels 12 are
installed, andanopposite surface114which liesbeneath
and contacts a major surface 16 of the panel 12 adjacent
the panel being removed. The surface 1 14 includes the
relatively inclined portion 1 16 and a parallel land 1 18.
The inclinedportion116extends froma leadingedge120
of the wedge block 108 toward the handle 1 10. The
surface 116 is inclined relative to the surface 112, while
land 1 18 lies parallel to the surface 1 12 and is formed
contiguously with the surface 1 16. The handle 1 10 is
bent so that a free end 122 of the handle 110 lies parallel
with but laterally displaced from a distal end 124 which is
connected with the wedge block108.
[0156] Figure 6a depicts an area of flooring including a
damaged panel 12b which is connected along each side
with adjacent panels 12. For the purpose of describing
the method of replacing the damaged panel 12b refer-
encewill bemadeonly to twoof theconnectedpanels12a
and 12c which engage along opposite longitudinal sides
of the panel 12b. The three side by side interlocked
panels 12a, 12b and 12c are each provided with an
embodiment of the joint system 10 and cover a surface
90 as shown in Figure 6b. The central panel 12b has a
major surface 14which is damagedby virtue of a scratch,
gash or water damage 126. It should also be understood
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that unless one of panels 12a or 12c is immediately
adjacent a wall then other panels 12 will be interlocked
with each of panels 12a and 12c.
[0157] In order to replace the damaged panel 12b, a
drill 130 (see Figure 6d) is used to drill a hole 128 through
the panel 12b for each jack 92 used in the extraction
process.Thehole128 is formedof adiameter sufficient to
enable the passage of shank 96. The length of the panel
12b being removed dictates the number of jacks 92 that
may be required. Thus in some instances, extraction can
be effected by the use of one jack 92whereas othersmay
require two or more jacks. In this particular instance two
jacks 92 are used as shown in Figure 6c, but for ease of
description the extraction process refers to only one of
the jacks 92.
[0158] Upon completion of the hole 128, the clamp
plate 102 is placed on the panel 12b with its boss 100
overlying the hole 128hole as shown in Figure 6e. The
plate 102 is fixed to the panel 12b by way of the four self
tapping screws 106 that pass through corresponding
holes 104. This is illustrated in Figure 6f. The screws
maybescrewed inbyaDIYbatteryoperated screwdriver
or using a manual screwdriver.
[0159] The next stage in the removal process is shown
in Figures 6g and 6h involves engaging the shank 96with
the threaded boss 100 and then screwing down the shaft
96 by use of the handle 98 to lift the panel 12b above the
surface 90. It should be immediately recognised that this
action requires the relative rotation of the joints Jmand Jf
of panel 12bwhilemaintaining their engagementwith the
joints of adjacent panels 12a and 12c. This rotation is a
relative negative rotation as will be explained shortly.
However simultaneously there is also a positive rotation
of the joints between thepanels engagedoneither sideof
panels 12a and 12c opposite the panel 12b.
[0160] The jack92 isoperated to lift thedamagedpanel
12b vertically upward by a distance sufficient to effect a
negative rotation between the damaged panel 12b and
the adjacent adjoining panels 12a and 12c. The negative
rotation is in the order of 7° - 10°. This is explained with
particular reference to Figure 6h which shows an angle
Θ1between themajor surfaces14of panels12aand12b;
andanangle02betweenmajor surfaces14ofpanels12b
and 12c. Prior to lifting of the panel 12d, it should be
understood that the angles 01 and02will be 180° assum-
ing that the surface 90 is flat. Formation of a negative
angle between adjoined panels 12 is indicative of the
angle 01 exceeding 180°. The amount by which the
angles 01and02exceed180° during thedisengagement
is equated to the negative rotation of the panels during
this process. For example if angle 01 is say 187° then the
relative negative rotation between panels 12a and 12b is
7°.
[0161] It will be understood by those skilled in the art
that vertically raising of any prior art system having a
lateral projection (e.g. a tongue) that seats in a groove or
recess of anadjacent panel is virtually impossiblewithout
breaking the tongue or fracturing the panel with the

groove. Thus this action if attempted with a prior art
system is very likely to result in the damaging of one
more panels which were not previously damaged or in
need of replacement.
[0162] The ability for the panels incorporating embodi-
ments of the present joint system to be removed by
vertical lifting is a direct result and consequence of the
joint system. This provides a lay-down disengagement
process of panels being directly opposite to the prior art
which requires a lay-up disengagement process. As a
consequence of the joint system and the ability to disen-
gagewithout damagingadjacent panels byvertical lifting,
repair of a floor can be achieved in aworld’s best practice
manner fully reinstating the integrity of the floor without
the need to peel back the entire floor from one wall to the
damaged area, and/or engaging a professional installer.
[0163] The jack 92 mechanically lifts and self supports
the panel 12b, panels 12a, 12c and panels adjacent to
panels 12a and 12c. Thus the installer does not need to
rely on their own strength to lift and hold the panels. In
contrast some prior art systems use suction cups for
example as used by glaziers to hold glass sheets to grip
a panel to be removed. The installer must then use their
strength to lift the panel. While this is difficult enough it
becomes impossible if the panel is also glued to the
surface 90. The jack 92 which provides a mechanical
advantage is able to operate in these circumstances. In
addition as the jack self supports the panels 12 the
installer is free to use both hands in the repair process
and indeed is free to walk away from the immediate
vicinity of the panel12b.
[0164] The jack 92 is operated to lift the panel 12b
vertically upwards to a location where the negative rota-
tion between the panel 12b and adjacent panels 12a and
12c is in theorder of 7° to10°.This is thepositionshown in
Figure 6h and 9d. In this position, there is partial disloca-
tion of the joints Jm and Jf between panels 12a and 12b.
This partial dislocation arises from the surface Cm 1
rolling over surface Cf 1 with the surface 38 snapping
past the apexof surfaceCf 1and is denotedbyanaudible
"clunk". Notwithstanding this dislocation the panels re-
main engaged due to the pinching of protrusion Pf be-
tween surfaces Cm2 and Cm3.
[0165] The jack 92 can be provided with a scale to give
an installer an indicationof thewhen thenegative rotation
is in the order of 7° to 10°. The scale could comprise for
example a coloured band on the shank 96 which be-
comes visible above the boss 100 when shank has been
screwed down to lift the panel sufficiently to create the
abovementioned negative rotation. Several bands could
beprovidedon theshank for panelsof different thickness.
[0166] In order disengage panel 12b one must first
disengage whichever of the panels 12a or 12c has its
female joint Jf engaged with panel 12b. In this instance
this is panel 12a. Working above the panels 12 an in-
staller will not immediately know that it is panel 12a. But
this can be easily determined by either: lightly tapping on
both panels 12a and12c; or, applying light handpressure
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and feeling for joint movement. Due to the orientation of
the joints this tapping will result in panel 12a fully disen-
gaging in the vicinity of the tapping. Thereafter as shown
in Figure 6i, applying a downward force or pressure on
the panel 12a at other locations along its length will result
in a total disengagement of joints Jmand Jf on the panels
12a and 12b.
[0167] The interaction between the respective sur-
faces on the joints Jm and Jf on the panels 12a and
12b from the position where the panels are fully engaged
and lie on the same plane as shown in Figure 6f to the
point of disengagement shown in Figure 6h will be de-
scribed in more detail with reference to Figures 9a - 9e.
[0168] Figure 9a illustrates the panels 12a and 12b
prior to operation of the jack 92. This equates the relative
juxtaposition of the panels shown in Figures 6a, 6b, and
6d‑6g‑. As the jack 92 is operated to progressively lift the
panel 12b from the surface 90, there is a gradual rotation
between the respective joints Jm and Jf. Figure 9b illus-
trates the joint Jm of panel 12b and joint Jf of panel 12a at
relative rotation of approximately ‑2°. Here the abutment
surfaces 24 and 26 commence to separate with the sur-
face Cm 1 and in particular the ridge 38 commencing to
ride up the surface Cf1. Simultaneously the surface 40 of
projection Pm commences to lift from the surface 46 of
recess f. There is also now a slight increase in the
separation between upper portions of inflexion surfaces
and Im3 and If3. Finally, the surface Cm2 rides down the
surface Cf2.
[0169] Figure 9c shows the effect of continued lifting of
the panel 9b to a position where the relative negative
rotation between the panels 12a and 12b is about 5°.
Here the separation between abutment surfaces 24 and
26 is more pronounced and the surface Cm 1 and in
particular ridge 38 reside higher on the surface Cf 1 but
not yet disengaged from the surface Cf 1. There is an
increase in the separation between the surfaces 40 and
46 and the surfaceCm2 is now seated firmly in a deepest
portion of the concavity in inflexion surface If2. This is
increasing pressure /force exerted by: surface Cm2 on
theneckof protrusionPf; and, surfaceCm1onsurfaceCf
1.
[0170] Continued operation of the jack 92 further in-
creases the angle between the panels 12a and 12b to
approximately ‑7° as shown inFigure 9d.At this point, the
surface Cm 1 and ridge 38 have now moved past the
surface Cf 1 and lie outside of the neck 66 of recess Rf.
This would ordinarily be indicated to the installer by an
audible "clunk". However the surfaceCm3 is engaged by
and below the surface Cf3; and the surface Cm2 resides
below thesurfaceCf2.Moreparticularly, theprotrusionPf
isnowbeingcompressedorpinchedonopposite sidesby
the surfaces Cm3 and Cm2. Thus while at this ‑7° dis-
position, the joints Jm and Jf are still partially engaged
and in theabsenceof anyexternal force,maintain vertical
andhorizontal lockingof thepanels 12aand12b. Further,
during the rotation of the joints Jm and Jf up to the ‑7°
rotation the surface Cm2 operates as a fulcrum lifting the

projection Pm from the recess Rf.
[0171] The application of a downward pressure or
force on the panel 12a results in one or both of: compres-
sing the projection Pf; or, opening the neck of recess Rm
formed by the surfaces Cm3 and Cm2, to enable the
projectionPf toescape the recessRm.Wax in the jointwill
reduce friction and now assist in the disengagement of
the joints. Now the panel 12a is free to fall back to the
surface 90 as shown in Figure 9f and Figure 6i. Thus at
this point in time the panels 12a and 12b are fully disen-
gaged. However removal of the panel 12b also requires
disengagement of the joint Jf of panel 12b from the joint
Jm of panel 12c. This process is shown in Figures 6j to 6l.
[0172] Immediately after disengagement of panels12a
and 12b, the panel 12b is held above surface 90 by the
jack 92. To continue the replacement process the panel
12b is loweredback to thesurface90byunscrewingshaft
96 from the boss 100 of the clamp plate 102. An installer
next grips and lifts the joint Jm of panel 12b to insert the
wedge tool 94 between the disengaged joints of the
panels 12a and 12b and push it to a position where the
land 1 18 of surface 1 14 is in contact with the major
surface 16 of panel 12c and inside of the joints Jm and Jf.
This is shown in Figure 6j. Disengagement of the panel
12b from the panel 12c is now effected by initially rotating
the panel 12b by about ‑7° to ‑10° to effect a disengage-
ment of the surfaceCm1of panel 12c from the surfaceCf
1 in the joint Jf of panel 12b. The wedge tool 94 is
configured to assists the installer in achieving this rota-
tion. This is also depicted inFigure 6j.Moreoverwhen the
wedge block 108 is under the under panel 12c slightly
inboard of its joint Jm, and the panel 12b is rotated in the
anticlockwise direction toward the handle 110, the panel
12b will rotate or pivot by 7° to 10° prior to or by the time it
abuts the handle 1 10. The reaching of this position is
ordinarily denoted by an audible "clunk" as the surface
Cm 1 passes from below to above surface Cf1 . This
juxtaposition of the joints Jm and Jf is as shown in Figure
9d.
[0173] Subsequent application of downward pressure
or force for example by way of rubber mallet M as shown
in Figure 6kwill result in total disengagement of the joints
Jf and Jmof panels 12b and 12c respectively as shown in
Figure 6l. Now the damaged panel 12b is totally disen-
gaged fromboth adjacent panels 12aand12cand canbe
removed.
[0174] To replace the damaged panel 12b with a new
panel 12b1 an installer now removes the wedge tool 94,
lifts the edge of panel 12c by hand and slides a newpanel
12b1beneath the raisedpanel 12cso that the joint Jm lies
above the joint Jf. The opposite side of panel 12b1 rests
on panel 12a. This sequence of events is shown in
Figures 6m‑6p.
[0175] The installer now lowers the panel 12c onto the
panel 12b1 .When this occurs, themale joint Jm of panel
12c rests on the neck 48 of female joint Jf of panel 12bi;
and the joint Jm of panel 12b1 will rest on the neck 48 of
the joint Jf of previously laid panel 12a. This is shown in
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Figure 6q.
[0176] To fully engage the panel 12b1 downward force
or pressure is applied on themale joints Jmof panels 12c
and 12b1 . This can be done in either order, i.e. panel 12c
then panel 12b1 or panel 12b1 then panel 12c. Figure 6q
shows the configurationwhen joint Jmof panel 12c is first
engagedwith joint Jf of panel 12b1 . Figure 6r depicts the
joint Jm of panel 12b1 now engaged with joint Jf of panel
12a, reinstating the floor as shown in Figure 6s. The self
aligningpropertiesof the joint systemasdescribedabove
with reference to Figures 5f‑5k will operate during this
process if the panels are initiallymisaligned. Theability to
easily remove and replace only the panels 12 which are
damaged instead of peeling back the entire floor has
enormous practical, commercial and environmental ben-
efits. These are summarised as follows:
The panels can be easily replaced by handypersons of
limited skill andwith very rudimentary and lowcost equip-
ment. This avoid the need for hiring professional instal-
lers
[0177] The repair is also relatively clean as there is no
need to chisel or cut out panels or parts thereof.
[0178] As only the damaged panels need be replaced
there is no need to move furniture which in itself is often
difficult and inconvenient
[0179] From the view point of the retailer there is initial
benefit in that the retailer should encourage the purcha-
ser to purchase slightly more panels that required to
cover a given area to provide spare panels in the event
of damage. For example the retailer would explain the
benefits in purchasing say an additional one to three
squaremeters of panels. This is much the same as when
say a new house in build and the builder leave extra floor
and roof tiles or paint for the purposes of repair. A major
issue with repair of damaged flooring it the difficultly is
sourcing identical panels several years after installation.
If identical panel cannot be sourced it may be that an
entire level of flooringwill need tobe replacedwhenonlya
small number (e.g. twoor three)panelsaredamaged.For
example say the ground floor of a house has three bed
rooms a hallway, kitchen and family room all cover by
wooden floor panels of the same appearance forming a
continuous floor. The entire housing furniture selection
anddecor is often selected tomatchwith the floor. In such
instances when matching replacement panels are not
available the entire ground level floors may need to be
replaced. Indeed this occurred on a large scale flooring a
freak storm in Perth, Western Australia in March 2010. A
muchmorecommon trigger for this is thespillingovertime
of water from refrigerators with water dispensers. Having
a small supply of replacement panel at hand avoids the
need for full scale floor replacement. A new and growing
market for wooden flooring is that uses a relative cheap
and plentiful material for the panel and using a bubble jet
printer to print a pattern for example the wood grain of
exotic trees on the upper major surface 12. It will be
appreciated that these patterns can be very complex
and trying to rectify a scratch by use of an ink pen is

virtually impossible. Again a small supply of additional
panels made with the initial purchase of the flooring can
potentially save thousands of dollars. A similar situation
applies with wooden flooring is that use a relative cheap
and plentiful material and are stained on their major
surface to mimic the appearance of a more exotic and
expensive timber.
[0180] The commercial consequence of full floor re-
placements as described above should not be under-
estimated. Often this is at the expense of insurance
companies. This naturally has a knock effect with insur-
ance premiums increasing and shareholder dividends
reducing. Also there are timing issue where insurance
companies may not be able to have damage assessed
and therefore rectified for months.
[0181] Now consider the environmental aspects. Typi-
cally wooden floor panel are coated with polyurethane or
other sealants. Also theymay bear adhesives and glues.
This often prevents destruction of the damaged boards
by incineration due to generation of toxic gases. Conse-
quently they must go to land fill.
[0182] The joint 10 depicted in Figures 1‑9f is repre-
sentative of one of a large number of possible embodi-
ments. A small selection of other possible embodiments
will now be described. In describing these embodiments
the same referencing system will be used as for the joint
10 however each specific embodiment of a joint will be
demarcated by the addition of the alphabetical suffix e.g.
"a, b, c,
[0183] Figures 10a and 10b depict a second embodi-
ment of a joint system 10a incorporated into a substrate
12. The joint system 10a comprises a male joint Jm and
female joint Jf along opposite sides. It can be seen that
the joint system 10a is of the same general configuration
as the joint system 10 shown in Figures 1 and 2. In
particular the male joint Jm comprises male locking sur-
faces ML1 , ML2, ML3; inflexion surfaces Im1 , Im2, and
Im3; as well as surfaces Cm 1 , Cm2, and Cm3. Likewise
the female joint Jf is provided with female locking sur-
faces FL1 , FL2, FL3; inflexion surfaces If 1 , If2, If3 and
surfaces Cf 1 , Cf2 and Cf3. The relative locations of the
locking surfaces, inflexion surfaces and surfaces for the
joint system 10a are generally the same as for the joint
system 10. However, there are subtle differences in the
specific shape and depth of the surfaces. In particular the
surfaceCm1 in the joint 10a is continuously curved rather
than being provided with the ridge 38 of the joint system
10. In addition the mating inflexion surfaces Im 1 and If 1
are shallower so that the spaces 76 and 78 about the
locking plane 18 are smaller than that for the joint system
10. This can be seen by comparison between Figures
10b and Figure 1 b. Further, there is a lessening in the
depth of the inflexion surfaces Im3 and If3 to the extent
that there is no space equivalent to the space 80 of the
joint system 10. It can also be seen that the inflexion
surfaces Im2and If2 in the joint system10aare shallower
than the corresponding surfaces in the joint system 10
resulting in asmaller overlap in the surfacesCf2andCm2
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when the joints Jm and Jf of adjacent panels 12 are
engaged.
[0184] The joint system 10a may be used in the same
circumstances and with the same materials with the
system 10. However due to the slightly shallower depth
of the inflexion surfaces I, the joint system10a is suited to
more rigid substrates such as but not limited to bamboo
where the compressibility of the projections Pm and Pf2
when passing through the necks of the corresponding
recesses Rm and Rf may be limited.
[0185] Figures 1 1 a to 1 1 d depict a further embodi-
ment of the joint system 10b provided on opposite sides
of the substrate 12. The substantive differences between
the joint systems10band 10 lie in: (a) the configuration of
the immediate inflexion surfaces Im3 and If3; and, (b) the
removal of the concave recess 42 from the projection Pm
and the formationof a similar recess42f on the surface58
of recess f.
[0186] In general, the inflexion surfaces Im3and If3 are
"angularised" in that they are not smoothly or continu-
ously curved for their entire length. Specifically the sur-
face Cm3 (which is part of the inflexion surface Im3) is
provided with a narrow ridge 140 similar to the ridge 38
depicted on the protrusion Pm of joint system 10. In
addition the inflexion surface Im3 is provided with a "V"
shapedgear tooth142extending toward the root52of the
recess R. On the female joint Jf the surface Cf3 is shar-
pened to forma narrow ridge 144. As depicted in Figure 1
1 b, the apex 145 of gear tooth 142 bears against surface
Cf3 below the ridge 144 when joints Jm and Jf are
engaged.
[0187] The purpose and effect of the variation in con-
figuration of the inflexion surfaces Im3 and If3, and in
particular the provision of the gear 142 and variations in
the configuration of the surfaces Cf3 and Cm3 is to allow
greater relative rotation of up to 5° to 10°or more of
between joined while maintaining engagement to assist
in installation on undulating surfaces. This is shown in
Figures 11 c and 11 d. The ability to increase the degree
of rotation is most pronounced in the positive or upward
direction of the male jointed panel 12b relative to panel
12a. This is facilitated by the surface Cm3 bearing
against the surface of protrusion Pf in the recess Rf after
the apex 145 of gear tooth 142 has passed over the ridge
144. As a consequence the protrusion Pf remains
pinched between the surfaces Cm3 and Cm2 thus main-
taining horizontal and vertical engagement. The joint
system 10b enables a panel to ramp up relative to an
adjacent horizontal panel to say a raised cross-over or
floor trim piece.
[0188] Figures 12a and 12b depict a further embodi-
ment of joint system 10c incorporated in a substrate 12.
The joint systems 10c and 10 differ in substance in
relation to their aspect ratios. Joint system 10c may be
used for substrates of smaller thickness than for joint
system 10. As there is less thickness or depth in the
substrate 12 themale and female joints Jm and Jf of joint
system 10c are shallower but broader. This is most

notable by a visual comparison between the protrusion
Pmand recess Rf of the joint systems 10c and 10. In joint
10c the protrusion Pm is broader and provided with a
flatter bottom surface 42 as is the recess Rf. The broad-
ening of the protrusionPmalso is the effect of sharpening
the profile of the Cm3. However, themethod of operation
and effect of the joint system 10c is the same as for joint
system10. In particular the remains three vertical locking
planes 18, 20 and 74 and respective substrates 12 are
able to rotate by up to 3 degrees in opposite directions
relative to each other.
[0189] Figures 13a and 13b depict a further embodi-
ment of the joint system 10d applied to a substrate 12.
The substantive differences between the joint system
10d and 10 lies in the depth and relative disposition of
the intermediate inflexion surfaces Im3 and If3; and the
width of the protrusions P and recesses R. In the joint
system 10d, the inflexion surfaces Im3 and If3 are shal-
lower and are inclined more towards the horizontal i.e.
toward a plane containingmajor surfaces 14 and 16. As a
consequence,when themale and female joints Jmand Jf
are engaged only inner and outer locking planes 18 and
20 are created; the third locking plane 74 which arises
with the earlier embodiments of the joint system being
absent. In the joint system 10d, there is no point on the
inflexion surface Im3 which is vertically below and later-
ally inside of a point on the inflexion surface If3. Also the
protrusions P and recesses R are broader in the joint
system 10d. This provides greater horizontal shear
strength along shear planes S1 and S2 which pass
through the protrusions Pm and Pf parallel to the major
surfaces 14 and 16. This is beneficial with panels of
smaller thickness (e.g. say 7mm‑3mm) which are other-
wise susceptible to shearing along planes S1 and S2.
Notwithstanding this, the joint system 10d operates in
substantially the same manner as the joint systems
10‑10c in that it is a vertical system and adjoining sub-
strates12can to rotateby3degrees relative toeachother
without disengagement.
[0190] Figures 14a and 14b illustrate a further embodi-
ment of the joint system 10e applied to a substrate 12.
The joint system 10e embodies the same basic concepts
as the joint system 10 and in particular has extreme (or
inner and outermost) locking, inflexion and transversely
extending surfaces which form respective locking planes
18 and 20 and enable relative rotation between the male
and female joints Jf and Jm of joined substrates 12. Also
as with all of the embodiments the joint system 10e is a
vertical system where joints are engaged by the applica-
tion of a force or pressure in a direction perpendicular to
the major surfaces 14 and 16. However as it is readily
apparent from a comparison between the joint system
10e and the joint system 10 there are numerous differ-
ences in the specific configuration of the projections P
and recesses R on the male or female joints Jf and Jr.
[0191] Starting with the male joint Jm, in the system
10e, there is a bevelled surface 146 between the major
surface 14 and the side surface 24. In addition, between
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the side surface 24 and the inflexion Im1 the joint system
10e comprises a right angle rebate 148. The protrusion
Pm is more symmetrical than in joint system 10 and is
provided with a central slot 150 which extends in a
direction perpendicular to the major surfaces 14 and
16. Additionally surface 40 of the protrusion Pm is flat
rather than arcuate. The slot 150 provides the protrusion
Pm with a degree of resilience. This resilience is not in
order to effect engagement of the protrusion Pm with
recess Rf but rather provides resilience to assist in the
rotation of the protrusion Pm within the recess Rf.
[0192] The protrusion Pf is more rounded than the
corresponding protrusion Pf in system 10 and is also
provided with a central slot 152 which extends parallel
to the slot 150. Slot 152 also provides resilience to the
protrusion Pf to assist in its rotation within the socket Rm.
Surface 58 at the root 34 of recess Rf is flat and lies
parallel with the major surfaces 14 and 16 and also
parallel with the surface 40. A square shoulder 154 is
formedbetween the inflexionsurface If 1andsidesurface
26 on the female joint Jf. Shoulder 154 engages the
rebate 148 when the joints Jf and Jm are engaged as
shown in Figure 14b. A further difference in the config-
uration of joint system 10e is the provision of an inclined
surface 156 between the inflexion surface Im2 and the
bevelled surface 56 at the joint Jm.
[0193] It will be seen from Figure 14b that the joint
system 10e has three vertical locking planes 18, 20
and 74 as in the joint system 10. A space 158 is created
between the surfaces40and58when themale joint Jm is
engagedwith a female joint Jf. This spacemaybeused in
the same manner as the void 44 shown in Figure 1 b for
the collection of debris.
[0194] Figures 15a and 15b depict a further embodi-
ment of a joint system10f incorporated on a substrate 12.
In the joint system10f, themale and female joints Jmand
Jf are shallower and squarer than that in the system 10.
Male joint Jm comprises an inflexion surface If 1 and
corresponding surfaceCm1onanoutermost surfaceand
an inflexion surface Im2 and corresponding surfaceCm2
on an innermost surface. There is also an intermediate
surface Cm3 but no intermediate inflexion surface Im3.
The female joint Jf is formed with: surfaces Cf 1 and Cf2
on inner and outermost surfaces of the joint respectively;
and, an inflexion surfaces If2. However, the joint system
10f does not include an intermediate inflexion surface If3
nor an inflexion surface If2 on the outermost surface of
the female joint.
[0195] ProjectionsPand recessesR in the joint system
10f are squatter than those in the joint system 10. This
provides improved shear strength as in the joint system
10d.When substrates 12 incorporated in the joint system
10f are engaged with each other two locking planes 18
and20are created by the surfaceCf 1 andCm1 ; andCf2
and Cm2 respectively. A "quasi" intermediate locking
plane is formed by the provision of planar surfaces 25
and 27 on protrusions Pm and Pf respectively. The sur-
faces 25 and 27 are perpendicular to the major surface

14. When the joints Jm and Jf are engaged the surfaces
25and27abut eachother. This provides frictional locking
against relativemotionbetween the joints JmandJf in the
vertical plane. This providesaneffect similar to but to less
degree than the locking plane 74 in the joint system 10f.
Vertical arrestment between the joined substrates 12 is
created by the abutment of the surface 40 of projection
Pm with the surface 58 in the recess Rf.
[0196] A further difference in the configuration be-
tween the joint systems 10f and 10 is the omission in
the joint system 10f of bevelled surfaces 56 and 64which
lead from thesurfaces50and62 respectively to themajor
surface 16. Thus, in the joint system 10f, the surfaces 54
and 66 extend directly from the respective surfaces Cm2
and Cf2 to the major surface 16.
[0197] Figures 16a and 16b depict a further joint sys-
tem 10g which is suited to panels made of plastics
materials such a vinyl or other relatively soft/flexible
materials. In the joint system 10g various inflexion sur-
faces or transversely extending surfaces are formed
comprising one or more planar surfaces. However, on
each of the extreme locking planes 18 and 20, there
remains at least one arcuate transversely outward ex-
tending surface to facilitate a rolling motion enabling
rotation between the joint panels 12. More specifically
it can be seen that the projection Pm in the joint system
10f comprises a first locking surface ML1 and having
abutment surface 24 and contiguous inflexion surface
Im1. The inflexion surface Im 1 includes a planar and
inwardly sloping surface 160 depending from the surface
24, and an additional planar surface 162 which extends
parallel to the surface 24 and is contiguous with the
surface 160. Thereafter, the inflexion surface Im1 incor-
porates an arcuate or a smoothly curved surface Cm 1 .
The surface Cm 1 leads to a planar bottom surface 40 of
the projection Pm which lies in a plane parallel to the
major surfaces 14 and 16. The surface 40 is contiguous
with an intermediate and smoothly curved surface Cm3.
However the concave recess 42 of earlier embodiments
has been replaced with a slot 163 which lies perpendi-
cular to the major surface 14. The slot 163 provides the
projection Pmwith an increased ability to compress with-
in recess m to facilitate rotation during within the recess
Rm.
[0198] Extending from the surface Cm3 is an inclined
planar surface 164 which leads to a planar surface 52 of
the recess Rm. The surface 52 lies parallel to the major
surfaces14.Theplanar surface164and the surfaceCm3
together form intermediate inflexionsurface Im3and third
male locking surface ML3. This is provided with a sharp
corner where the surface 164 meets the surface Cm3.
The innermost surface ML2 of the male joint Jm includes
an angular inflexion surface Im2 and planar surface 56.
The inflexion surface Im2 comprises contiguous planar
surfaces 166 and 168 which are inclined relative to each
other to form a generally concave but angular or sharp
corner in the recessRm.The inflexion surface Im2 further
comprises another planar surface 170 which extends
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perpendicular to the major surfaces 14 and 16. This
surface then joins bevelled surface 56 leading to the
major surface 16.
[0199] The female joint Jf has first female locking sur-
face FL1 comprising abutment surface 26 which extends
perpendicular to major surface 14 and contiguous inflex-
ion surface If 1. Inflexion surface If 1 is composed of
planar surfacel 72 which slopes toward the recess Rf,
planar surface 174 which is parallel to surface 26 and a
smoothly curved concave surface 176 which leads to the
surface 58 at the root of recessRf. The surfaces 172, 174
and upper portion of surface 176 together form a trans-
versely extending surface in the form of a generally
convex cam Cf1. Surface 58 at the root 34 of recess Rf
is planar and parallel to themajor surface 14. Thereafter,
the female joint Jf comprises an intermediate surface If3
which may be considered to be in inverted form of the
inflexion surface Im3. To this end the inflexion surface If 3
comprises a planar surface 180 which is inclined in a
direction toward major surface 14, and a contiguous
smoothly curved surface Cf3. The surface Cf3 joins with
a planar surface 60 parallel to the major surface 14. The
outermost side of the female joint Jf in system 10f is
formed with a second female locking surface FL2 having
smoothly curved surface Cf2 which leads to a planar
surface 62 and subsequently to inwardly bevelled sur-
face 64 leading to the major surface 16.
[0200] The joints Jmand Jf are engaged by application
of a force or pressure in a direction perpendicular to the
major surfaces 14 and 16. As is evident from Figure 16d,
that joint system 10f results in the provision of three
locking planes 18, 20 and 74 as a result of the relative
juxtaposition of the surfaces Cf1 and Cm1 ; Cm1 and
Cm2; and Cm3 and Cf3.
[0201] Further, in the engaged joint, the surfaces Cm1
and Cm3 reside in the angular corners of the recess f
while smoothly curved surfaces Cf2 andCf3 reside in the
angular corners formed in the recess Rm. In this embodi-
ment it will be noted that there remains on each of the
inner and outermost locking planes, an arcuate or
smoothly curved surfaces C. Specifically, on locking
plane 18, the smoothly curved surface Cm 1 is able to
roll against the surface of the joint Jf while on the locking
plane 20, the arcuate surface Cf2 is able to roll on the
surface of themale joint Jm. Also due to the non-symme-
trical configuration of the joints Jm and Jf voids or spaces
are created between the engaged surface to further
assist in the relative rotation between joints and allow
for expansion.
[0202] Figures 17a and 17b depict a further joint sys-
tem 10h which is based on and very similar to the joint
system 10f. In particular, the system 10h is of the same
general shape and configuration of the system 10g with
the substantive differences being the omission of the slot
163 and a reduced length in the bevelled surfaces 56 and
64. This reduced length is a function of the thickness of
the substrate 12h which is less than that of the substrate
12g. In a non-limiting example, the substrate 12g incor-

porating the joint system10gmay have a thickness in the
order of 5.2mm,while the substrate 12h incorporating the
joint system 10h may have a thickness in the order of
3.5mm.
[0203] In all other respects, the joint system 10h is the
same in configuration and function as the joint system
10g.
[0204] Figures 17c to 17e illustrate a further feature of
embodiments of the joint system relating to the ability to
manufacture the system and panels of varying thickness
using a single set of tools. Figure 17a and 17b illustrate
the joint system 10h formed in panels 12 of a nominal
thickness of say 3mm. In Figure 17c and 17d the nominal
thickness of 3mm is marked as the innermost horizontal
lines 14a and 16a. These lines indicate the major sur-
faces 14 and 16 of a panel 12. The next adjacent pair of
lines 14b and 16b illustrates the major surfaces of the
panel 12 if it were made to a thickness of 3.5mm. Con-
tinuing in an outward direction line pairs 14c and 16c; 14d
and 16d; 14e and 16e; and 14f and 16f; illustrate the
major surfaces 14 and 16 for panels 12 made to thick-
nesses of 4mm, 5mm, 6mm and 7mm respectively. Fig-
ure17eprovidesperspective for panels 12made to these
different thicknesses. As explained in greater detail here-
inafter the ability to manufacture joint systems on panels
of varying thickness with a single set of cutting tools
provides benefits over the prior art. A further feature of
this is that notwithstanding the variation in thickness of
the panels 12 it will be seen that the physical size of the
joints Jm and Jf and the interlocking surfaces remains
constant. Thus the strength of the engagement between
panels is not compromised by a variation in the thickness
of the panels.
[0205] Figures 18a and 18b depict a further embodi-
ment of the joint system 10i. The joint system 10i may be
viewed as a hybrid combining various features of earlier
described joint systems. Both the male and female joints
Jf and Jmcomprise ball or bulbous like protrusionsP, and
recesses R having smoothly or continuously curved sur-
faces. The respective surfaces C of the male and female
joints Jf and Jm are arranged to provide three locking
planes18, 20and74whenmutually engagedasdepicted
in Figure 18b. The male and female joints comprise
complimentary planar stepped surfaces 148 and 154
which lie parallel to the major surface 14 similar to the
joint system 10e. Indeed the joint system 10i may be
viewed as a modification of the joint system 10e but with
the following differences: broadening of the respective
protrusions P and recesses R; a marginal inclining of the
surfaces 24 and 26 from the perpendicular of major sur-
face14; a flatteningof aportionof the inflexionsurface If 1
between an upper end of surface Cf1 and surface 154;
and extension of the bevelled surface 56 so as to extend
directly from the Cm2 to the major surface 16. It will be
further noted from a comparison between Figures 18b
and 14b that a space 82 now exists between the planar
surfaces 40 and 52, and there is a space between the
surfaces 154 and 148 in the engaged joints Jm and Jf.
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The joint system 10i operates in the same way as the
previously described joint systems in terms of engage-
ment and disengagement and the rolling action between
the joints.
[0206] Figures 19a and 19b depict a further embodi-
ment of the joint system 10j. The protrusions Pm and Pf
are each provided with respective slots 163 and 152
similar to that of the joint system 10e. In the joint system
10j the surfaces Cm1 , Cm2, Cm3, Cf 1 and Cf3 are each
smoothly curved. However the surfaceCf2 on the female
joint Jf is angular, being composed of a plurality of con-
tiguous planar surfaces. Nevertheless, as shown in Fig-
ure 19b, when the joints Jm and Jf are engaged the
locking surfaces ML1 and FL1 ; ML2 and FL2; and
ML3 and FL3 create three locking planes 18, 20 and
74 as herein before described. In each of the outermost
locking planes 18 and 20, one of the two respective
engaged surfaces is continuously curved. Specifically
in locking planes 18 and 20 surfaces Cm 1 and Cm2
are continuously curved. This maintains the ability of the
joints to roll provided the positive and negative relative
rotation and the ability to disengage and thus move and
replace a damaged substrate in an identical manner as
described in relation to theearlier embodiments.The joint
system 10j further includes surfaces 146 and 154 similar
to the subsystem 10e but in this instance these surfaces
are inclinedat anacute internal angle relative to themajor
surface 14. Further the projection Pm and recess Rf are
relatively configured to form a relatively large void or
space 190 between surfaces 40 and 58. The slots 152,
163 provide an internal suspension system enabling
compression of the protrusions Pm and Pf to assist in
the rolling motion.
[0207] Figures 20a and 20b depict a further embodi-
ment of the joint system10k. TheprotrusionPm is formed
with continuously curved surfaces Cm1 , Cm2 and Cm3.
On the female side the protrusion Pf is formed with
angular surfaces Cf2 and Cf3, surface Cf 1 comprises
contiguous planar surfaces 191 , 192 and 193. Surface
Cf3 comprises contiguous planar surfaces 194, 195 and
196. The surfaces 191 and 194 each lead to the surface
60 of protrusion Pf which lies parallel with major surface
14. Both surfaces 192 and 195 extend perpendicular to
the major surface 14 while surfaces 193 and 196 are
inclined toward each other surface 193 leads to an oppo-
sitely inclined surface 162 which in turn leads to bevelled
surface 64 which is cut inwardly but substantially parallel
to surface 193. The surface 64 leads to themajor surface
16. The route 34 of the recess Rf is formed with planar
surface 46 which lies parallel to major surface 14, and to
oppositely and outwardly inclined surfaces 197 and 198.
Surface 198 leads to an inwardly inclined surface 199
which in turn is formed contiguously with planar surface
200. Surface 200 lies perpendicular to the major surface
14 and joins with surface 154. The combination of sur-
faces 196 and 197; and surfaces 198 and 199 form
respective concave recesses for seating the surfaces
Cm1 and Cm3 as shown clearly in Figure 20b.

[0208] Looking at the male joint Jm, it will be seen that
opposite ends of the surface 52 in the recess Rm lead to
contiguous outwardly inclined surfaces 201 and 202.
Surface 201 then leads to a planar surface 203 which
leads to the surface Cm2. On the opposite side the sur-
face 202 is formed contiguously with a further planar
surface 204 which then leads to the surface Cm3. Sur-
faces 203 and 204 lie perpendicular to the major surface
14. In combination the surfaces 201 , 203 and part of the
surfacesCm2 form a concave recess for the surfaceCf2.
Similarly, the combination of the surfaces 202, 204 and
part of the surface Cm3 forms a further concave recess
for seating the surface Cf3.
[0209] The protrusion Pm is also formed with a planar
surface 205 that lies perpendicular to the major surface
14 and extends between the surface Cm1 and the sur-
face 148. When the joints Jm and Jf are engaged, the
surfaces 205 and 204 are spaced apart while the respec-
tivesurfaces148and154;and26and24are inabutment.
[0210] Figures 21 a and 21 b depict a further embodi-
ment of the joint system 101. The protrusion Pm has a
male locking surface ML1 which, starting from the major
surface 14 is initially provided with a small bevelled sur-
face146similar to that shown in the joints10eand10i and
extendsdownwardlyending inasmoothly curvedsurface
Cm1 . The firstmale locking surfaceML1 also comprises
an inflexion surface Im1 which includes a planar portion
220 and extends from the bevelled surface 146 toward
the surface Cm1.
[0211] ProtrusionPmalso includes a slot 158 similar to
that of the joint system 10e. The protrusion Pm is formed
with a curved distal surface 40 and is of a generally
symmetrical configuration about a centreline passing
through the slot 158. To this end the line of shortest
distance 50 across the neck 48 of the protrusion Pm lies
onaplane parallel to themajor surface14. The slot 158 in
the protrusion Pm is outwardly flared near the surface 40
so as to create in effect two prongs or a bifurcation with
generally rounded or curved extremities 221.
[0212] The third inflexion surface Im3 and correspond-
ing third male locking plane ML3 on a side of protrusion
Pmopposite the inflexion surface IM1 is smoothly curved
and leads toaplanar surface52 in the root 32of recessm.
The surface52 lies parallel to themajor surface14.Onan
opposite side of the recessRm the joint Jm is formedwith
a second male locking surface ML2 which comprises a
smoothly curved inflexion surface IM2 which subse-
quently leads to bevelled surface 56.
[0213] The first female locking surface FL1 in the joint
Jf comprises a short bevelled surface 155 commencing
from the major surface 14 followed by a planar surface
portion 222 which extends perpendicular to the major
surface 14. Surface 222 leads to inflexion surface If 1
which is smoothly curved and extends toward a root 34 of
recessRf.The root34 isprovidedwithaplanar surface46
that extends parallel to themajor surface 14. The surface
46 in turn leads to third inflexion surface If3 which is
smoothly curved and corresponds with the third female
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locking surface FL3. Distal surface 60 of female protru-
sion Pf extends between the second and third female
locking surfaces FL2 and FL3 and lies in a plane parallel
to major surface 14. The second female locking surface
FL2 extends continuously toward the major surface 16
beyond the inflection surface IF2 in a smoothly curved
manner and subsequently leads to bevelled surface 64.
[0214] It will be seen from Figure 21 b that each of the
respective male and female locking surfaces and the
corresponding inflexion surfaces engage about respec-
tive locking planes 18, 20 and 74.
[0215] In a further variation of the joint system 101
embodiment a bead B (shown in phantom line) of adhe-
sive of the type described in detail shortly can be accom-
modated in the mouth of the slot 158. This provides
additional vertical locking between engaged panels as
well as cushioning.
[0216] Figure 22 depicts a further embodiment of the
joint system 10m with joints Jf and Jm depicted on
separate but engaged panels 12a and 12b. The joint
system 10m is similar to the joint system 10 depicted
in Figures 1 a - 2 with the main differences residing in the
configuration of the surfaces Cm3 and If3 on the male
protrusion Pf. In the joint system 10m the surface Cf3
extends further in the transverse outward direction so as
to hook under the surface Cf3 when the joints Jm and Jf
are engaged. This provides greater resistance to vertical
separation along the intermediate plane 74 in compar-
ison to that of the joint system10. Further, the surfaceCf3
is provided with small ridge or peak 38’ similar in config-
uration andeffect to the peak 38on the surfaceCm1.Due
to the configuration of the surface Cf3 there is an in-
creasedgrab or pinching of the protrusionPf between the
surfacesCm3 andCm2 during the rotation of the joint Jm
in a negative sense relative to the joint Jf. The joint Jm is
particularly well, but not exclusively, suited for use with
panels or substrates made of softer material.
[0217] Figure 23a and 23b depict a further embodi-
ment of the joint system10n. The joint system10mdiffers
from the joint system 10 depicted in Figures 1 - 3b by the
provision of additional of three concave recesses,
namely concave recesses 42b, which is formed in the
root of the recess f; concave recess 42c which is formed
in the root of the recess Rm; and concave recess 42d
formed in the protrusion Pf. The recess 42d is located so
that when joints Jm and Jf are engaged the recesses 42
and42b face eachother to formasubstantially cylindrical
or elliptical void 230. Similarly, the concave recesses 42c
and42dare located to face eachotherwhen the joints Jm
and Jf are engaged to form a further substantially cylind-
rical void 232. The void 230maybeusedas adamor void
to collect dirt andother debris generatedduring the laying
of substrates 12 provided with the joint system Jm.
[0218] Alternately, oneof the recesses42and42bmay
be providedwith a pre‑ laid re‑ stickable flexible adhesive
and configured to extend into the other of the recess 42
and 42b. The expression "re-stickable adhesive"
throughout the specification and claims is intended to

mean adhesive which is capable of being able to be
removed and re-adhered, does not set or cure to a solid
rigid mass and maintains long term (e.g. many years)
characteristics of flexibility, elasticity and stickiness. The
characteristic of being re-stickable is intended to mean
that the adhesive when applied to a second surface can
be subsequently removed by application of a pulling or
shearing force and can subsequently be reapplied (for
example up to ten times) without substantive reduction in
the strength of the subsequent adhesive bond. Thus the
adhesive provides a removable or non-permanent fixing.
The characteristics of flexibility and elasticity require that
the adhesive does not solidify, harden or cure but rather
maintains a degree of flexibility, resilience and elasticity.
Such adhesives are generally known as fugitive or "boo-
ger" glues and pressure sensitive hot melt glues. Exam-
ples of commercially available adhesives which may be
incorporated in embodiments of the present invention
includes, but are not limited to: SCOTCH-WELD™ Low
Melt Gummy Glue; and GLUE DOTS™ from Glue Dots
International of Wisconsin.
[0219] It is noted that manufacturers of re-stickable
glue/adhesive may advise that the adhesive is not sui-
table for particular materials for example wood. However
when the joint system is incorporated in wooden or wood
based panels this is does not preclude the use of such
adhesives. This is because wooden or wood based pa-
nels are usually, and if not can be, coated with a polymer
sealant or other coating. Thus provided the adhesive is
recommended for usewith polymer surfaces canbeused
on polymer coated wooded or wood based panels. Alter-
nately, both recesses 42 and 42b may be provided with
the re-stickable adhesive so as to engage each other
when the joints Jm and Jf are engaged.
[0220] In a similar manner, one or both of the concave
recesses 42c and 42dmay be providedwith a bead of re-
stickable adhesive of the type described hereinafter.
When only one of the two recesses 42c and 42d is
provided with the adhesive the adhesive is configured
in a bead so as to extend into the other of the recesses
42c and 42d. However when both are provided with
adhesive, the adhesive material while still in the form
of a beadmay be formed of a smaller thickness or depth.
[0221] Provision of the adhesive material has multiple
effects. Firstly, it acts to assist inminimising thepossibility
of vertical or horizontal separation during the normal
service life of the substrates 12. In addition the adhesive
may act as a seal against moisture passing either from
themajor surfaces 14 through a joint to themajor surface
16, or in a reverse direction in the event of moisture
seeping up through a surface in which the substrates
12 are laid. The provision of the re-stickable adhesive
however does not interfere with the ability to remove and
replace one or more damaged substrates 12 due to the
unique removal system described herein above. As the
adhesive is re-stickable and in particular does not set or
cure, the removal system remains effective for the re-
moval of one or more panels 12 without damage to the
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joint of adjoining adjacent panels 12 which are not re-
moved.
[0222] One further feature of the joint system 10n is
that the locking surfacesML3 and FL3 are each provided
with planar surfaces 210 and 212 which lie parallel to the
locking plane 74. There surfaces are pressed together
when the joints Jm and Jf are engaged. Provided no wax
is placed on these surfaces they will in effect provide a
frictional intermediate locking plane 74. Such frictional
intermediate locking planes can be incorporated in other
of the above described
[0223] In oneembodiment as shown inFigures23c‑23i
adhesive is applied to both of the recesses in the male
joint Jm only and not in the female joint Jf. In such an
embodiment, due to the nature of the re-stickable adhe-
sive, when a substrate 12 is removed from adjacent
adjoining substrates, the adhesive remains in the re-
cesses 42 and 42c of the removed substrates. Moreover,
the nature of the adhesive is such that it remains in the
recess inwhich it is originally provided. This is depicted in
Figures 23c‑23i which progressively show the disen-
gagement of joints Jm and Jf of the joint system 10n
[0224] Figure 23c shown joints Jm and Jf prior to en-
gagement. Recesses 42 and 42c are each provided with
respective beadsB1 andB2 of re-stickable adhesive 300
covered with release strips R1 and R2. There is no
adhesive in the recesses 42b and 42d. Figure 23d shows
the joints Jm and Jf fully engaged with the release strips
R1andR2 removedso that the re-stickable adhesive300
in beadsB1 andB2 adhere to the surface of the recesses
42b and 42d.
[0225] Figures 23e ‑23i show the typical disengage-
ment process of joints Jm and Jf in embodiments of any
joints system with initially the joint Jm being rotated in a
negative (clockwise)direction relative to joint Jf to release
protrusion Pm from recess Rf, and the subsequent ap-
plicationof downwardpressureon the female joint Jf. The
re-stickable adhesive is able to flex and move during the
separation process to allow the rotation and subse-
quently is pulled from the recesses42band42d to remain
in recesses 42 and 42c.
[0226] The adhesive beads B bonded to a joint J may
also act to absorb debris that lies in a recess into which
the bead B is to be adhered. For example a bead B
bonded in recess 42 can absorb debris in the recess
42b into which the bead B is adhered. The debris will
initially adhere to theoutsidesurfaceof thebeadB.As the
panels 12 move in normal use there will also be some
movement and rolling of the beadB. It is believed that this
will have theeffect of drawing thedebris into theadhesive
so that the adhesive envelops the debris and provides a
fresh adhesive surface to stick to the recess 42b.
[0227] Oneormore adhesive beads canbeprovided in
eachof thepreviouslydescribedembodiments toprovide
added vertical and horizontal locking strength while still
allowing the full operation and benefits of the embodi-
ments. This may be achieved for example by the provi-
sion of one or more recesses 42 in one of the joints Jm or

Jf to seat a bead of the re‑ stickable adhesive. Depending
on the thickness of the bead a receiving recess may or
may not be required on the other joints Jm and Jf. The
provision of the re-stickable adhesive can be seen as
providing an additional locking plane to the joint system.
[0228] Typically, as in the above example, the adhe-
sive is laid in only one of twomutually facing recesses 42.
The bond when the adhesive is initially placed in that
recess is stronger than the bond when that adhesive
contacts a surface of the opposed recess in another
substrate. Thus when a substrate is removed, the ad-
hesive originally applied to that substrate remains with
that substrate.
[0229] In all of the above described the embodiments
of the joint system 10, it will be noted that the protrusions
Pm and Pf are not of the same configuration, i.e. cannot
be transposed over each other. Similarly the recesses
Rm and Rf are not of the same configuration, i.e. cannot
be transposed over each other. More particularly the
respective engaging protrusions and recesses are not
of a complementary configuration. Thus the protrusions
PmandPf; the recessesRmandRf ; and joints Jmand Jf
are asymmetrical. As a consequence when a protrusion
P is engaged in a recess R gaps or spaces are created
between themale and female locking surfacesML1 , FL1
andML2,FL2at the innerandouter lockingplanes18and
20. This assists in providing the ability of embodiments of
the joint system to roll or rotate in opposite directions by
up to 3°by providing space into which the protrusion can
roll without disengaging. In turn this aids in the ability of
the joint system to be used easily and with success on
undulating floors. This will be recognised by those in the
art as filling a need particularly in the do it yourself market
for flooring system which hitherto has endured systems
that require high quality underlying surfaces for success-
ful installation.
[0230] As a result of the specific configuration of the
joint systems in accordance with embodiments of the
present invention, and in particular as they are true
vertical systems it is possible for manufacturers to man-
ufacture panels with a wide range of thickness with a
single set of cutting tools. For example for manufactured
or natural wood substrates a single set of cutting tool can
produce joint systems on panel ranging from 20mm to
8mm with the only adjustment required being a simple
one of cutting depth. Similarly with plastics panels such
LVTa single set of cutting tool can produce joint systems
on panel ranging from 7mm to 3mm as shown and pre-
viously describedwith reference toFigures17c‑17e.This
is of significant commercial benefit giving rise to reduced
production costs which can be passed on to the consu-
mer.
[0231] The range in cost for set of cutting tools for
cutting a joint system is typically between US$30,000
to US$50,000. Usually a set of cutting tools used for prior
art joints can be used for two different thicknesses. For
example one set is used for joints on panels of thickness
of 7mm‑6mm; and a second set for thickness of
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5mm‑4mm. It also takes about 3 hours to replace a set of
cutting tools then several additional hours to set up the
cutting machine with the new set of tool. Subsequently
several test runsaremadeandproducts evaluated to fine
tune the tool and machine setting before full scale pro-
duction can recommence. If the only adjustment required
is to change the depth of cut then there is no cost for new
cutting tools and the downtime is reduced to a total of
about 1 hour. A further benefit of this is that relative small
manufactures and able to afford to produce relative small
production runs of at low coast and thus compete with
larger manufactures. This may increase competition and
thus in turn benefit the consumer.
[0232] With reference to Figures 24a‑26e a semi floa-
ting/semi direct stick surface covering system may be
provided by a plurality of substrates 12 incorporating any
one of the joints systems 10 as hereinbefore described
and further incorporating a quantity of the re-stickable
adhesive300bonded to thefirstmajor surface16.The re-
stickable adhesive 300 is used in conjunction with a
sealant or sealing membrane (not shown) which is ap-
plied to an underlying surface onto which the adhesive
300 is to be bonded. Many sealants are commercially
available whichmay perform this function. Such sealants
may include for example BONDCRETE™ or, CROMME-
LIN™ concrete sealer. The type of sealant used is simply
dependent on the type of surface onto which the semi-
floating surface covering system is to be used. The
purpose is to prevent the generation of dust which may
otherwise interfere with the bonding strength of the blue
adhesive 300. Others have in the past used glues to
adhere substrates to floors. In particular adhesives have
been used to glue wooden floor boards to an underlying
surface.However to thebest of the inventor’s knowledge,
all such systems use glues which are specifically de-
signed to set or cure to a solid unyielding bonded layer. In
the art of timber or wooden flooring, this is known as
"direct stick" flooring. Some have proposed to utilize
adhesives which take up to an hour or two to set or cure
to enable installers to move the flooring panels during
installation to ensure correct alignment. Indeed others
proposeusing adhesiveswhichmay takeup to28days to
fully cure or harden.
[0233] Some consumers prefer direct stick flooring to
floating flooringas it providesahardermore solid feel and
significantly does not provide bouncewhenbeingwalked
on and does not generate noise such as creaking or
squeaking. A disadvantage however of the direct stick
flooring is that it is very messy to apply, and once the
adhesive has cured, which it is specifically designed to
do, removal and/or repair of oneormoredamagedpanels
is problematic. The removal of a direct stick panel gen-
erally requires the use of power tools to initially cut
throughasectionof thepanel, and thenmuchhard labour
in scraping the remainder of the plank and adhesive from
the underlying subsurface. This generates substantial
dust andnoiseandof courseusually comesat substantial
expense due to the associated time required.

[0234] Use of the re-stickable adhesive as described
hereinabove with substrates 12 incorporating the joint
system 10 provides a semi-floating surface covering
system having the benefits of both traditional floating
surface coverings and direct stick coverings but without
the substantial disadvantages of direct stick surface
coverings. Specifically, the use of the re-stickable adhe-
sive 300 eliminates bounce and noise often found with
conventional floating flooring, but still provides a degree
of cushioning due to the flexible and elastic character-
istics of the adhesive which does not set or cure. Further
the characteristics of the adhesive also enable move-
ment of substrates/panels 12 due to changes in environ-
mental condition such as temperature and humidity. This
is not possible with direct stick flooring. Indeed recently,
the world market has been having problems with direct
sticking of compressed bamboo substrates due to the
completely rigid and inflexible bond created by the tradi-
tional adhesives. Accordingly, should the compressed
bamboo need to move or expand due to variations in
environmental conditions it is restricted from doing so by
the direct stick adhesive. Consequently it has been sug-
gested bymultiple flooring associations around theworld
that compressed bamboo should not be direct stuck to
substrates but limited to application in floating floor sys-
tems which enable it to move in response to dynamic
seasonal changes.
[0235] The provision of the re-stickable adhesive also
enables for the take up of undulations or variations in the
underlying surface towhich it is applied. This is facilitated
by providing the adhesive 300 in beads or strips of a
thickness measured perpendicular to the major surfaces
14, 16 of between 1 - 6mmandmore particularly 2 - 4mm.
In addition to taking up variations in the underlying sur-
face, the adhesive as mentioned above also provides
acoustic benefits in: (a) eliminating noise and squeak
which may otherwise arise from the bounce or deflection
in traditional floating floors; (b) dampening vibrations (i.e.
noise) transmission between adjacent panels; and (c)
dampening vibrations (i.e. noise) transmission in multi-
storey buildings from an upper level to an immediately
adjacent lower level. This again is to be contrast with
direct stick glues which due to their curing into a rigid
bond, do not in any way dampen vibration or noise
transmission.
[0236] The benefits and advantages of the use of re-
stickable adhesive as herein before described in their
own right give rise to a floor covering systems comprising
substrates which may be tessellated and on which the
adhesive is applied. Such systems do not necessarily
require vertical joints systemsof the type described here-
inabove and may also be used with other types of joints
systems. Indeed in certain circumstances, it is believed
that the re‑ stickable adhesive concept gives rise to a
surface covering system with joint-less substrates. Thus
in one embodiment there would be provided a semi-
floating surface covering systemwhich comprises a plur-
ality of substrates each substrate having first and second
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oppositemajor surfaces, the first major surface arranged
to lie parallel to and face a surface to be covered; a
quantity of re-stickable adhesive as herein before de-
scribedbonded to thefirstmajor surface;andoneormore
release strips covering the removal adhesive.
[0237] It is envisaged in one embodiment that the
adhesive 300 will be applied at the time of manufacture
of the substrate 12. Thus in this embodiment a commer-
cial product would comprise for example boxes of sub-
strates 12 provided with one or more lines of adhesive
material 300 covered with release strips 302. Installers
are then able to simply install a surface covering by
applying, if it does not already exist, a sealing coat or
membrane to the surface 304, removing the release strip
302 and pressing the substrate 12 onto an underlying
surface 304. In the event that the substrate also includes
a joint systemsuchas, but not limited to, the joint systems
10 et al as described herein above, then the installer
would engage joints of adjacent panels during the instal-
lation process.
[0238] In oneexample it is envisaged that the adhesive
material 302 may be applied by rolling a strip or bead of
hot melt pressure sensitive adhesive onto the major
surface 16. Figures 24a‑24c illustrate the adhesive 300
applied as strips of adhesive, while Figures 25a and 25b
illustrate the adhesive 300 applied as beads B of adhe-
sive. In embodiments where the re-stickable adhesive is
provided by say GLUE DOTS™ adhesive dots, the dots
can be applied by machine16.
[0239] In the present embodiments the quantity of re-
stickable adhesive 300 is applied in three spaced apart
lines extending in a longitudinal direction L of a panel 12.
However as will be explained in greater detail below, the
adhesive material 300 may be applied in different con-
figurations. The re-stickable adhesive material 300 is
covered by one or more release strips 302. In the de-
picted embodiment a separate release strip 302 is ap-
plied individually to each individual line of adhesive ma-
terial 300. However in an alternate embodiment, a single
release strip having dimensions substantially the same
as dimensions of the major surface 16 may be applied to
the quantity of re-stickable adhesive 300. In that in-
stance, when using the substrate 12, an installer need
peel off only one release strip 302 rather than anumber of
separate release strips.
[0240] Figures 24c and 25b depict the use of the ad-
hesive based surface covering systems on an underlying
surface 304 which may, for example, be a concrete pad.
In order to apply the panel 12 the release strips 302 are
removed and the panel 12 is applied with surface 16
directed toward or facing the surface 304. By contacting
the adhesive material 300 to the surface 304 and apply-
ing downward pressure, the panel 12 is adhered to the
surface 304. Additional panel 12 canbe likewise adhered
to a surface 304 and tessellated to form a surface cover-
ing. The adhesive material 300 is sufficiently tacky and
strong to adhere to the surface 304with sufficient force to
prevent lifting or separation between the panel 12 and

surface 304 under normal use conditions. It is believed
that providing the adhesive in the form of beads B (Fig-
ures 25a and 25b) may provide greater horizontal move-
ment which typically occurs with changes in environmen-
tal conditions (e.g.temperatureandhumidity). This stems
from the rounded nature of the beads B which may
facilitate an easier rolling or shear rolling effect than
the strips of adhesive.
[0241] Removal of a damaged panel (either with no
joint system or with joint system of a type described
herein above, i.e. a vertical joint system) can be per-
formed in the samemanner as described herein above in
relation to Figures 6a‑6s. That is, a damaged panel is
removed vertically by use of one or more jacks 92.
Figures26a - 26edepict in part the removal of a damaged
panel 12b of a semi-floating surface covering system
which includes adjoined panels 12a and 12c. Each of
the panels in the semi-floating floor system is formedwith
a joint system 10 which may be in accordance with any
one of the embodiments of the joint system described
above. In addition beads B of adhesive material 300
adhere the panels 12 to the underlying surface 90. In
this particular embodiment there are no beads of adhe-
sive material in between the joints Jm and Jf of the joint
system 10. However in alternate embodiments such
adhesive material may be provided. In terms of the
process for removal of the panel 12b the provision of
additional adhesive between the joints Jm and Jf is of no
consequence. That is, the removal process remains the
same as irrespective of whether or not adhesivematerial
exists between the joints Jm and Jf.
[0242] Figures26b -26eshowsequentially thestepsof
attaching a jack 92 to the damaged board 12b and sub-
sequently operating the jack to lift the panel 12b from the
surface 90. The sequence of steps and the method of
their performance are identical to that described herein
above in relation to Figures 6d - 6h. However in this
instance due to the provision of the beads B of adhesive
300 the operation of the jack 92 to vertically lift the panel
12b also has the effect of initially flexing and stretching
the beads B and subsequently causing the beads B to
detach and lift from the underlying surface 90. This will
occur generally in sequence as a jack is operated to lift
the panel 12b from a region in the vicinity of the jack 92
outwardly to lower lying regions. Thus the first beads B to
detach form surface 90 will be those on either side of or
otherwiseclosest to theshaft 96of the jack92.As the jack
92 progressively lifts the panel 12b the beads B of ad-
hesive300nearest themost recently detachedbeadswill
now lift off the surface 90 and so on.
[0243] Generally, the entirety of the bead Bwill lift from
the surface 90 and thus remain bonded to the substrate
12. In some instances, very small portions of the adhe-
sive 300may remain on the underlying surface 90. Once
the jack92hasbeenoperated to theextent to lift thepanel
12b so that all of the adhesive beads B have been
detached, the remainder of the normal removal process
as described in relation to Figures 6g - 6i; and indeed the
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entirety of the replacement processes shown and de-
scribed in relation to Figures 6j - 6o is be employed to
reinsert a fresh undamaged panel.
[0244] It will be noted that some of the beads B of
adhesive 300 have separated from the adjacent panels
12a and 12c. During the reinstatement process, these
beads which remain on the panels 12a and 12c will re-
adhere to theunderlyingsurface90. Inaddition, of course
when a fresh panel is joined to the panels 12a and 12c,
the adhesive 300 on that fresh panel will now also adhe-
sively bond to the surface 90.
[0245] As will be understood by those skilled in the art,
this represents a huge advantage over direct stick floor-
ing systems in terms of the ability to properly repair a
damaged floor. The accepted industry standard for opti-
mal repair of a damaged floor is to peel back all of the
panels from the closest wall to the damaged panel or
panels. With direct stick systems, this is such a difficult
task, that generally repairers take shortcuts and simply
attempt to remove and replace only the damagedpanels.
This makes it impossible to reconnect mechanical joints
betweenpanels. In theevent of anydimensional variation
in the panels either due to environmental expansion or
contraction, or simply due to the inability to source di-
mensionally equivalent fresh panels, installationwill gen-
erally also require the use of fillers tomake good any gap
between the existing panels and the newly instated pa-
nel.
[0246] A further feature of substrates incorporating
having embodiments of the joint system 10 is the ability
to reverse lay. Reverse laying has two meanings in the
art. One meaning refers to the ability to lay form both
sided of a panel. For example consider a first panel
approximately midway between parallel walls in a room.
The ability to reverse lay enables two installers (or two
teams of installers) to lie in opposite directions away from
the first panel. This naturally greatly reduces the installa-
tion time. This is usedwith direct stick panels and has the
benefit of enabling run out to be amortised between
opposing walls of a room to provide a superior visual
appeal. Reverse laying with direct stick is possible be-
cause a layer can fix with glue a first panel in an optimum
position in or near the middle of the room tominimise run
out near the walls. Additional panels can be stuck down
form opposite side of the first panel. This cannot be done
with floating floors because a first panel placed in an
optimumposition is not fixed, it floats, and thus cannot be
used as a base to lay in opposite directions.
[0247] The other meaning of reverse lay refers to the
ability to engage panels 12 which extend perpendicular
(or some orientation other than parallel) to each other.
This enables for example the ability to lay in say a herring
bone pattern.
[0248] Current prior art, evenwith direct stick, makes it
reasonably difficult to reverse lay flooring because tradi-
tionally one must lay from the female joint away. This is
because in the prior art lay down process themale joint is
traditionally 50+% shorter than the female joint thus

creating a less extreme angle needed or not needed to
engage the male portion into the female portion into a
locked horizontal plane. As the present joint system 10 is
vertical, there is no lay down process. Rather the vertical
nature of the joint system 10makes it exceptionally easy
to engage panels from either side, either placing a male
joint on an exposed female joint, in order to lay in one
direction, or sliding the female joint under amale joint of a
previously laid panel in order to lay in the reverse direc-
tion.
[0249] Figures 27a and 27b illustrate the above as-
pects or meaning of reverse laying pictorially. Figure 27a
shows a floor plan 400 of a building in which a floor
comprising a plurality of panels 12 is laid. Figure 27b
illustrates in enlarged view detail A of Figure 27a encom-
passing a portion of a passageway of the building. Con-
sider the laying a traditional floating floor in the building.
The layer would choose a wall for example wall 402 in a
room403as a startingwall againstwhich a first panel 12a
is laid. It is well known that walls in buildings are never
perfectly parallel or square to each other and may be out
of alignment by up to 100mm or more. In the current floor
plan, wall 404 runs generally but not exactly parallel to a
wall 402 and may be out of alignment by a length of say
100mmbetween opposite ends of thewalls 402 and 404.
Thus as the layer lays additional panels 12b, 12c, etc up
topanel 12p themisalignment or divergencebetween the
walls 404 and 402 becomes apparent as the edge of
panel 12p does not abut the wall 404. Rather, there is a
divergence between the edge of panel 12p and wall 404
requiring the provision of obliquely cut panels 12q laid
end to end to make up the gap between the panels 12p
and wall 404. (It should be explained that it would be
unusual for a single panel to be of a length sufficient to
extend for the full length of the room 403. Thus reference
to panels 12a, 12b etc is made solely for the purposes of
ease of description. Ordinarily for example panels 12a,
12b etc shown in room 403 would comprise a plurality of
panels joined end to end.)
[0250] The substantial misalignment between the
walls 402 and 404 is highlighted by the obliquely cut
panel 12q. It will be also seen in Figure 27a that there
are openings 406 and 408 for example as doorways in
wall 404 into room 410 and hallway 412. The panels laid
in room 410 and 412 follow the same direction and
alignment with the panels 12 in the room 403. This then
continues on the degree of misalignment between the
panels and the walls of the house.
[0251] It will also be seen however that in other areas
for example rooms 414, 416, and hallway 418 the panels
12 are laid generally perpendicular to the panels laid in
the other rooms. This is provided as an illustration of the
second form or type of reverse laying.
[0252] With the use of the semi-floating semi-direct
stick floor system as described above in relation to Fig-
ures 24a - 25b, a layer can now utilise a centre line 420 of
say room 401 as a starting point for the laying of the first
panel and then reverse lay in opposite directions. By
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doing so the misalignment between the walls 402 and
404 from a visual perspective can be minimised by
amortising the run out in the panels 12 immediately
adjacent the walls 402 and 404. This can be seen by
the center line 420 passing obliquely through the panels
12i and 12j which are shown in positions provided by
traditional laying practice for floating floors.
[0253] Now that embodiments of the vertical joint sys-
temand surface covering systemhave been described in
detail it will be apparent to those skilled in the art that
numerous modifications and variations can be made
without departing from the basic inventive concepts.
For example embodiments are decided in relation to
wooden flooring panels. However the systems are ap-
plicable to many different materials and may also be
applied to surfaces or structures other than floors. For
example panels incorporating the joint system may be
made from plasticsmaterial to treat the LVT ("luxury vinyl
tile")market ormaybeprovidedonbasesubstratesmade
of plastics materials to which are attached face panels of
other material such as carpet or ceramic tiles. In this
embodiment the resultant panel has a laminate type
structure where the base includes embodiments of the
joint system and the face panel is provides a consumer
with the desired finish. It will also be apparentmanyof the
featuresof different embodimentsare interchangeable or
can be additionally applied. For example the recess 42
can be applied to each and every embodiment of the joint
system. As can: an opposing recess of the type shownas
recess 42b in Figure 22a; or indeed additional recesses
42b, 42c and 42d. Further the re-stickable adhesive 300
may be applied to such recesses. Also the jack 92 is
described as a screw jack. However other types of jacks
or lifting system can be used such as lever jack or pneu-
matic or hydraulic operated systems. Further the joint
systems 10 are largely described in application to elon-
gated rectangular panels. However they can be applied
to panels of any shape that can tessellate. For example
the joint system may be applied to square, hexagonal or
triangular panels. Also there is no need for the panels to
be of identical shape and/or size.
[0254] All such modifications and variations together
with others that would be obvious to persons of ordinary
skill in the art are deemed to be within the scope of the
present invention the nature of which is to be determined
form the appended claims.

Claims

1. A vertical joint system for a substrate having an
opposed major first (14) and second (16) surfaces,
the joint system comprising:

first and second non-symmetrical joints (Jm, Jf)
extending along opposite sides of the substrate,
the first and second joints configured to enable
two substrates (12a, 12b) with like joint systems

to engage each other in response to a force
applied in an engagement direction which is
perpendicular to the major surfaces,
the first and second joints each provided with
two laterally spaced inflexion surfaces (Im1,
Im2, If1, If2) configured to enable the first joint
of one substrate to engage the second joint of a
second substrate with the two inflexion surfaces
of the first joint engaging the two inflexion sur-
faces of the second joint on innermost and outer
most sides of each joint to form respective first
and second locking planes (18, 20) each of
which independently inhibit separation of the
engaged joints in a direction parallel to the en-
gagement direction each locking plane lying
parallel to the engagement direction andwhere-
in the inflexion surfaces associated with each
locking plane lie on both sides of that locking
plane,
characterized in that the first and second joints
(Jm,Jf) areprovidedwith respectiveplanar abut-
ment surfaces (24, 26), said surfaces (24, 26)
extending from opposite edges of the first major
surface (14), wherein a shoulder (154) is formed
between the inflexionsurface (If1) andabutment
surface (26) on the second joint (Jf) wherein the
shoulder (154) engages a rebate (148) between
the side surface (24) and the inflexion (Im1) on
the first joint (Jm) when the first and second
joints (Jf, Jm) are engaged.

2. Thevertical joint systemaccording to claim1,where-
in the inflexion surfaces (Im1, Im2, If1, If2) are con-
figured to enable relative rotation of two engaged
substratesbyup to3°whilemaintainingengagement
of the two substrates.

3. The vertical joint system according to claim 1 or 2,
wherein the inflexion surfaces (Im1, Im2, If1, If2) are
configured to enable relative rotation of one of the
engaged substrates relative to the other by an angle
of between 7° to 10° in a direction into a surface of
which the substrates are laid while maintaining en-
gagement of the two substrates.

4. The vertical joint system according to any one of
claims 1 to 3, wherein each joint comprises a third
inflexion surface (Im3, If3) and the respective third
inflexion surfaces are relatively configured to en-
gage each other to form a third locking plane (74)
disposed between the first and second locking
planes (18, 20).

5. The vertical joint system according to any one of
claims 1 to 4, wherein a void (78) is created on at
least one side of each locking plane by virtue of the
non-symmetrical configuration of the first and sec-
ond joints.
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6. The vertical joint system according to any one of
claims 1 to 5, wherein at least one of the inflexion
surfaces associated with each locking plane has a
profile of a continuous curve.

7. The vertical joint system according to any one of
claims 1 to 5, wherein in one inflexion surface asso-
ciated with one locking plane has a profile of a con-
tinuous curve and the other inflexion of that locking
plane has a profile comprising one or more straight
lines.

8. The vertical joint system according to any one of
claims 1 to 5, wherein each of the inflexion surfaces
has a profile of a continuous curve.

9. The vertical joint system according to any one of
claims 1 to 8, wherein each joint comprises a protru-
sion (Pm, Pf) extending in the engagement direction
and an adjacent recess (Rm, Rf) formed along a
respective side of the substrate; and the inflexion
surfaces associatedwith the first and second locking
planes (18, 20) are formed on an outermost surface
of each protrusion and an innermost surface of each
recess.

10. Thevertical joint systemaccording to claim9,where-
in the protrusion of the first joint (Jm) has a bulbous
profile having a neck (48) of reducedwidthwherein a
portion of the inflexion surface on the protrusion of
the first joint is formed along an outermost side of the
neck.

11. The vertical joint system according to claim 9 or 10,
wherein the protrusion of the second joint (Jf) has a
bulbous profile having a neck (70) of reduced width
wherein a portion of the inflexion surface on the
recess of the second joint is formed along an outer-
most side of the neck.

12. The vertical joint system according to claim 10 or 11,
wherein a plane containing a line (50, 72) of shortest
distance across the or each neck of is inclined re-
lative to the major surfaces.

13. The vertical joint system according to claim 12,
wherein the respective lines of shortest distance
(50, 72) across each neck are parallel to each other.

14. The joint system according to claim 12, wherein the
lines of shortest distance (50, 72) across each neck
are collinear.

Patentansprüche

1. Vertikales Verbindungssystem für ein Substrat, das
eine gegenüberliegende erste (14) und zweite (16)

Hauptoberfläche aufweist, das Verbindungssystem
umfassend:

ein erstes und ein zweites nicht symmetrisches
Verbindungselement (Jm, Jf), die sich entlang
gegenüberliegenden Seiten des Substrats er-
strecken, wobei das erste und das zweite Ver-
bindungselement konfiguriert sind, um zwei
Substraten (12a, 12b) mit gleichen Verbin-
dungssystemen zu ermöglichen, als Reaktion
auf eine Kraft, die in einer Eingriffsrichtung aus-
geübt wird, die senkrecht zu den Hauptoberflä-
chen ist, einander in Eingriff zu nehmen;
wobei das erste und das zweite Verbindungs-
element jeweils mit zwei lateral beabstandeten
Biegungsoberflächen (Im1, Im2, If1, If2) verse-
hen sind, die konfiguriert sind, um dem ersten
Verbindungselement einesSubstrats zu ermög-
lichen, das zweite Verbindungselement eines
zweiten Substrats in Eingriff zu nehmen, wobei
die zwei Biegungsoberflächen des ersten Ver-
bindungselements die zwei Biegungsoberflä-
chen des zweiten Verbindungselements an in-
nersten und äußersten Seiten jedes Verbin-
dungselements in Eingriff nehmen, um eine ent-
sprechende erste und zweite Verriegelungs-
ebene (18, 20) auszubilden, von denen jede
eine Trennung der in Eingriff stehenden Verbin-
dungselemente in einer Richtung parallel zu der
Eingriffsrichtung unabhängig verhindert, wobei
jede Verriegelungsebene parallel zu der Ein-
griffsrichtung liegt und wobei die Biegungso-
berflächen, die mit jeder Verriegelungsebene
verknüpft sind, auf beiden Seiten dieser Verrie-
gelungsebene liegen,
dadurch gekennzeichnet, dass das erste und
das zweiteVerbindungselement (Jm, Jf)mit ent-
sprechenden ebenen Anlageoberflächen (24,
26) versehen sind, wobei sich die Oberflächen
(24, 26) von gegenüberliegenden Kanten der
ersten Hauptoberfläche (14) erstrecken, wobei
eine Schulter (154) zwischen der Biegungs-
oberfläche (If1) und der Anlageoberfläche (26)
an dem zweiten Verbindungselement (Jf) aus-
gebildet ist, wobei die Schulter (154) einen Falz
(148) zwischen der Seitenoberfläche (24) und
der Biegung (Im1) an dem ersten Verbindungs-
element (Jm) in Eingriff nimmt, wenn das erste
und das zweite Verbindungselement (Jf, Jm) in
Eingriff stehen.

2. Vertikales Verbindungssystem nach Anspruch 1,
wobei die Biegungsoberflächen (Im1, Im2, If1, If2)
konfiguriert sind, umeineRelativdrehungvonzwei in
Eingriff stehenden Substraten um bis zu 3° zu er-
möglichen, während der Eingriff der zwei Substrate
aufrechterhalten wird.
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3. Vertikales Verbindungssystem nach Anspruch 1
oder 2, wobei die Biegungsoberflächen (Im1, Im2,
If1, If2) konfiguriert sind, um die Relativdrehung von
einem der in Eingriff stehenden Substrate relativ zu
demanderenumeinenWinkel zwischen7° bis 10° in
einer Richtung in eine Oberfläche zu ermöglichen,
von der die Substrate verlegt werden, während der
Eingriff der zwei Substrate aufrechterhalten wird.

4. Vertikales Verbindungssystem nach einem der An-
sprüche 1 bis 3, wobei jedes Verbindungselement
eine dritte Biegungsoberfläche (Im3, If3) umfasst
und die entsprechenden dritten Biegungsoberflä-
chen relativ konfiguriert sind, um einander in Eingriff
zu nehmen, um eine dritte Verriegelungsebene (74)
auszubilden, die zwischen der ersten und der zwei-
ten Verriegelungsebene (18, 20) angeordnet ist.

5. Vertikales Verbindungssystem nach einem der An-
sprüche1bis4,wobei einHohlraum(78)aufmindes-
tens einer Seite jeder Verriegelungsebene aufgrund
der nicht symmetrischen Konfiguration des ersten
unddeszweitenVerbindungselements erzeugtwird.

6. Vertikales Verbindungssystem nach einem der An-
sprüche 1 bis 5, wobei mindestens eine der Bie-
gungsoberflächen, die mit jeder Verriegelungsebe-
ne verknüpft sind, ein Profil einer kontinuierlichen
Kurve aufweist.

7. Vertikales Verbindungssystem nach einem der An-
sprüche 1 bis 5, wobei eine Biegungsoberfläche, die
mit einer Verriegelungsebene verknüpft ist, ein Profil
einer kontinuierlichenKurveaufweist unddie andere
Biegung dieser Verriegelungsebene ein Profil auf-
weist, umfassend eine oder mehrere gerade Linien.

8. Vertikales Verbindungssystem nach einem der An-
sprüche 1 bis 5, wobei jede der Biegungsoberflä-
chen einProfil einer kontinuierlichenKurve aufweist.

9. Vertikales Verbindungssystem nach einem der An-
sprüche 1 bis 8, wobei jedes Verbindungselement
einen Vorsprung (Pm, Pf), der sich in der Eingriffs-
richtung erstreckt, und eine angrenzende Ausspa-
rung (Rm, Rf), die entlang einer entsprechenden
Seite des Substrats ausgebildet ist, umfasst; und
die Biegungsoberflächen, die mit der ersten und
der zweiten Verriegelungsebene (18, 20) verknüpft
sind, auf einer äußersten Oberfläche jedes Vor-
sprungs und einer innersten Oberfläche jeder Aus-
sparung ausgebildet sind.

10. Vertikales Verbindungssystem nach Anspruch 9,
wobei der Vorsprung des ersten Verbindungsele-
ments (Jm) ein kugeliges Profil aufweist, das einen
Hals (48) von reduzierter Breite aufweist, wobei ein
Abschnitt der Biegungsoberfläche auf dem Vor-

sprung des ersten Verbindungselements entlang
einer äußersten Seite des Halses ausgebildet ist.

11. Vertikales Verbindungssystem nach Anspruch 9
oder 10, wobei der Vorsprung des zweiten Verbin-
dungselements (Jf) ein kugeligesProfil aufweist, das
einen Hals (70) von reduzierter Breite aufweist, wo-
bei ein Abschnitt der Biegungsoberfläche auf der
Aussparung des zweiten Verbindungselements ent-
lang einer äußersten Seite des Halses ausgebildet
ist.

12. Vertikales Verbindungssystem nach Anspruch 10
oder 11, wobei eine Ebene, die eine Linie (50, 72)
kürzester Entfernung über den oder jeden Hals da-
von enthält, relativ zu denHauptoberflächen geneigt
ist.

13. Vertikales Verbindungssystem nach Anspruch 12,
wobei die entsprechenden Linien kürzester Entfer-
nung (50, 72) über jeden Hals parallel zueinander
sind.

14. Verbindungssystem nach Anspruch 12, wobei die
Linien kürzester Entfernung (50, 72) über jedenHals
kollinear sind.

Revendications

1. Système de raccord vertical pour un substrat ayant
de première (14) et seconde (16) surfaces principa-
les opposées, le système de raccord comprenant :

des premier et second raccords (Jm, Jf) non
symétriques s’étendant le long de côtés oppo-
sés du substrat, les premier et second raccords
étant configurés pour permettre à deux sub-
strats (12a, 12b) avec des systèmes de raccord
semblables de s’emboîter mutuellement en ré-
ponse à une force appliquée dans une direction
d’emboîtement qui est perpendiculaire aux sur-
faces principales ;
les premier et second raccords pourvus chacun
de deux surfaces d’inflexion (Im1, Im2, If1, If2)
espacées latéralement et configurées pour per-
mettre au premier raccord d’un substrat de
s’emboîter avec le second raccord d’un second
substrat, les deux surfaces d’inflexion du pre-
mier raccords’emboîtantavec lesdeuxsurfaces
d’inflexion du second raccord sur les côtés les
plus internes et les plus externes de chaque
raccord pour former de premier et second plans
de verrouillage (18, 20) dont chacun empêche
indépendamment la séparation des raccords
emboîtés dans une direction parallèle à la direc-
tion d’emboîtement, chaque plan de verrouil-
lage étant parallèle à la direction d’emboîte-
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ment, et dans lequel les surfaces d’inflexion
associées à chaque plan de verrouillage se
trouvent de part et d’autre de ce plan de ver-
rouillage,
caractérisé en ce que les premier et second
raccords (Jm, Jf) sont pourvus de surfaces de
butée (24, 26) planes respectives, lesdites sur-
faces (24, 26) s’étendant à partir de bords op-
posés de la première surface principale (14),
dans lequel un épaulement (154) est formé en-
tre la surface d’inflexion (If1) et la surface de
butée (26) sur le second raccord (Jf), dans le-
quel l’épaulement (154) s’emboîte avec une
feuillure (148) entre la surface latérale (24) et
l’inflexion (Im1) sur le premier raccord (Jm)
lorsque les premier et second raccords (Jf,
Jm) sont emboîtés.

2. Systèmede raccord vertical selon la revendication1,
dans lequel les surfacesd’inflexion (Im1, Im2, If1, If2)
sont configuréespour permettre une rotation relative
de deux substrats emboîtés jusqu’à 3° tout en main-
tenant l’emboîtement des deux substrats.

3. Système de raccord vertical selon la revendication 1
ou 2, dans lequel les surfaces d’inflexion (Im1, Im2,
If1, If2) sont configurées pour permettre une rotation
relative de l’un des substrats emboîtés par rapport à
l’autre substrat suivant un angle compris entre 7° et
10° dans une direction dans une surface dont les
substrats sont posés tout en maintenant un emboî-
tement des deux substrats.

4. Système de raccord vertical selon l’une quelconque
des revendications 1 à 3, dans lequel chaque rac-
cord comprend une troisième surface d’inflexion
(Im3, If3) et les troisièmes surfaces d’inflexion res-
pectives sont configurées de manière relative pour
s’emboîter l’une avec l’autre afin de former un troi-
sième plan de verrouillage (74) disposé entre les
premier et deuxième plans de verrouillage (18, 20).

5. Système de raccord vertical selon l’une quelconque
des revendications 1à4, dans lequel un vide (78) est
créé sur au moins un côté de chaque plan de ver-
rouillagegrâceà laconfigurationnonsymétriquedes
premier et second raccords.

6. Système de raccord vertical selon l’une quelconque
des revendications 1 à 5, dans lequel aumoins l’une
des surfaces d’inflexion associées à chaque plan de
verrouillage a un profil d’une courbe continue.

7. Système de raccord vertical selon l’une quelconque
des revendications 1 à 5, dans lequel une surface
d’inflexion associée à un plan de verrouillage a un
profil d’une courbe continue et l’autre inflexion de ce
plan de verrouillage a un profil comprenant une ou

plusieurs lignes droites.

8. Système de raccord vertical selon l’une quelconque
des revendications 1 à 5, dans lequel chacune des
surfaces d’inflexion a un profil d’une courbe conti-
nue.

9. Système de raccord vertical selon l’une quelconque
des revendications 1 à 8, dans lequel chaque rac-
cord comprend une partie saillante (Pm, Pf) s’éten-
dant dans la direction d’emboîtement et une cavité
adjacente (Rm,Rf) formée le long d’un côté respectif
dusubstrat ; et les surfacesd’inflexionassociéesaux
premier et deuxième plans de verrouillage (18, 20)
sont formées sur une surface la plus externe de
chaque partie saillante et une surface la plus interne
de chaque cavité.

10. Systèmede raccord vertical selon la revendication9,
dans lequel la partie saillante du premier raccord
(Jm) a un profil bulbeux ayant un col (48) de largeur
réduite, dans lequel une partie de la surface d’in-
flexion sur la partie saillante du premier raccord est
formée le long d’un côté le plus externe du col.

11. Système de raccord vertical selon la revendication 9
ou 10, dans lequel la partie saillante du second
raccord (Jf) a un profil bulbeux ayant un col (70)
de largeur réduite, dans lequel une partie de la
surface d’inflexion sur la cavité du second raccord
est formée le long d’un côté le plus externe du col.

12. Système de raccord vertical selon la revendication
10 ou 11, dans lequel un plan contenant une ligne
(50, 72) de distance la plus courte à travers le ou
chaque col est incliné par rapport aux surfaces prin-
cipales.

13. Système de raccord vertical selon la revendication
12, dans lequel les lignes respectives de distance
(50, 72) plus courte à travers chaque col sont para-
llèles les unes aux autres.

14. Système de raccord selon la revendication 12, dans
lequel les lignes de distance (50, 72) plus courte à
travers chaque col sont colinéaires.
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