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A FASTENING MEMBER FOR FASTENING 
ELONGATED TERRACE ELEMENTS AND AN 
ARRANGEMENT COMPRISING THE SAME 

FIELD OF THE INVENTION 

0001. This invention relates to a fastening member for 
elements such boards. In addition, the invention relates to an 
arrangement wherein the elements are fastened using Such 
fastening members. 

BACKGROUND OF THE INVENTION 

0002 Decking boards are typically used as terrace boards. 
Fastening of the decking boards and the railstep boards is 
usually implemented by Screwing screws through the ele 
ments to the Substructure. The screws, while penetrating 
through the elements both deteriorate the visual appearance 
and also provide a leakage for fluids, e.g. water, and moisture 
to penetrate into the element. This may reduce the service life 
of the decking board. 

SUMMARY OF THE INVENTION 

0003. The present invention discloses a new fastening 
member. The present invention further discloses an arrange 
ment wherein elements, such as boards, are fastened using a 
fastening member. Additionally, the present invention dis 
closes a use of the fastening member. The element, such as the 
board comprises a groove. The fastening member comprises 
a respective extension, adapted to the groove. However, the 
manufacturing tolerance of the groove is reasonably large. 
Therefore, in order to fit the fastening member to many 
grooves have different heights, the a part of the fastening 
member is deformable. 

0004 
0005 a first extension (i) having a thickness in a first 
direction, (ii) extending in a second direction, wherein 
the second direction is perpendicular to the first direc 
tion, and (iii) having a length in a third direction, 
wherein the third direction is perpendicular to the first 
direction and the third direction is perpendicular to the 
second direction, 

0006 a second extension connected to the first exten 
sion and extending in a direction that is reverse to the 
second direction, 

0007 at least one hole penetrating the fastening mem 
ber such that the central axis of the hole is parallel to the 
first direction or forms a first angle with the first direc 
tion, wherein the first angle is less than 45 degrees, and 

0008 at least one projection, wherein 
0009 the projection protrudes from the first extension 
to the first direction or to a direction that is reverse to the 
first direction. 

0010. The fastening member may be used in combination 
with elements such as boards, planks, panels, plates, and/or 
sheets. Such a combination comprises 

0011 a fastening member, 
0012 at least a first element comprising a first tongue 
and a second tongue, whereby a groove having a height 
of the groove is arranged in between the first tongue and 
the second tongue, wherein 

0013 the total thickness of the first extension and the 
projection is greater than the height of the groove. 

An embodiment of the fastening member comprises 
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0014. In particular, the fastening member may be used to 
fasten an element to a Support. In Such a use, an arrangement 
is formed. Such an arrangement comprises 

0.015 a fastening member, 
0016 a first element comprising a first groove, 
0017 a second element comprising a second groove, 
0.018 the first extension of the fastening member is 
arranged to the first groove, and 

0.019 another extension of the fastening member is 
arranged to the second groove. 

0020. In an arrangement, a first element is arranged paral 
lel to a second element, and these elements are fastened using 
a fastening member. 
0021. In another arrangement, a first element is arranged at 
another angle, such as 30-2 degrees, 45-2 degrees, 60-2 
degrees, or more than 89 degrees in respect to a second 
element, and these elements are fastened using a fastening 
member. 
0022. Moreover, an arrangement further comprises 

0023 a support and 
0024 a fixing means, such as a screw, wherein 
0.025 the fixing means penetrates through the hole of 
the fastening means to the Support. 

0026. When fastening elements to a support, a method for 
fastening two elements to a Support is performed. An embodi 
ment of the method comprises 

0027 optionally arranging available a first element 
comprising a first groove and arranging the first element 
next to a Support, 

0028 arranging available a fastening member, 
0029 arranging available a second element comprising 
a second groove, 

and the method comprises, in the following order 
0030 (a.i) inserting the first extension of the fastening 
member to the first groove of the first element, 

0.031 (a, ii) arranging the second element such that 
another extension of the fastening member becomes 
arranged into the second groove, and 

0.032 (a, iii) fixing the fastening member to the support 
using a fixing means such as a screw; OR in the follow 
ing order 

0033) (b.i) inserting the first extension of the fastening 
member to the second groove of the second element, 

0034 (b. ii) arranging the second element such that 
another extension of the fastening member becomes 
arranged into the first groove, and 

0035 (b. iii) fixing the fastening member to the support 
using a fixing means such as a screw. 

0036. It has also been found that, regardless of some 
details of the fastening member, a gap in between a Support 
and a fastening member helps air circulation, and thereby 
increases the service life of the arrangement. Such an arrange 
ment can be formed using a combination of an element and a 
fastening member. Such a combination comprises 
0037 a fastening member, comprising 

0.038 a first extension having a height in a first direction 
and extending in a second direction, wherein the second 
direction is perpendicular to the first direction, 

0039 a second extension connected to the first exten 
sion and extending in a direction that is reverse to the 
second direction, 

0040 at least one hole penetrating the fastening mem 
ber in a direction such that the central axis of the hole is 
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parallel to the first direction or forms a first angle with 
the first direction, wherein the first angle is less than 45 
degrees, and 

0041 a foot part connected to the at least one of the first 
extension and the second extension, and extending from 
the at least one extension in a direction reverse to the first 
direction, and 

an element comprising a 
0042 a first tongue, and 
0043 the first tongue has a thickness, wherein 

the height of the foot part of the fastening member is less than 
the thickness of the first tongue. 

DESCRIPTION OF THE DRAWINGS 

0044 FIG. 1a shows, in an end view, an arrangement 
comprising a Support, two elements, and a fastening member, 
0045 FIG. 1b shows, in an end view, the fastening mem 
ber of FIG. 1a, 
0046 FIG. 1c shows, in a side view, the fastening member 
of FIG. 1a, 
0047 FIG. 1d shows, in a perspective view, the fastening 
member of FIG. 1a, 
0048 FIG. 2a shows, in an end view, an arrangement 
comprising a Support, two elements, a fixing means, and a 
fastening member, 
0049 FIG.2b shows, in an end view, the fastening mem 
ber of FIG. 2a, 
0050 FIG.2c shows, in a side view, the fastening member 
of FIG. 2a, 
0051 FIG. 2d shows, in an end view, an arrangement 
comprising a Support, two elements, a fixing means, and a 
fastening member having a projection that protrudes in the 
positive first direction Sx, 
0052 FIG. 2e shows, in an end view, an arrangement 
comprising a Support, two elements, a fixing means, and a 
fastening member of FIG.2b, 
0053 FIG.2f shows, in a side view and in detail, the part 
IIf of FIG. 2c, 
0054 FIG.3a shows, in an end view, a fastening member 
with two foot parts, 
0055 FIG. 3b shows, in an end view, a fastening member 
having rounded extensions, 
0056 FIG. 4a shows, in a perspective view, a fastening 
member, 
0057 FIG. 4b shows a cross sectional view of the fasten 
ing member of FIG. 4a, wherein the plane of cross section has 
the Surface normal SZ, and the plane of cross section is located 
in the centre of fastening member, 
0058 FIG.4c shows across sectional view of the fastening 
member of FIG. 4a, wherein the plane of cross section has the 
Surface normal Sy, and the plane of cross section is located in 
the centre of fastening member; thus, the plane of the cross 
section is the central plane CP (FIG. 1b). 
0059 FIG. 4d shows, as seen from bottom, i.e. from the 
smaller values of SX towards the larger values of SX, the 
fastening member of FIG. 4a, 
0060 FIG. 4e shows, as seen from top, i.e. from the larger 
values of SX towards the smaller values of Sx, the fastening 
member of FIG. 4a, 
0061 FIG. 5a shows, in an end view, a combination of a 
fastening member and an element, 
0062 FIG. 5b shows, in a side view, an element to be 
fastened with the fastening member, 
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0063 FIG. 5c shows, in a side view, another element to be 
fastened with the fastening member, 
0064 FIG. 6a shows, in an end view, a fastening member 
having projections in both the first direction and a direction 
that is reverse to the first direction, 
0065 FIG. 6b shows, in an end view, an arrangement of a 
Support, two elements, a fixing means, and a fastening mem 
ber, 
0.066 FIG. 6c shows, as seen from top, the arrangement of 
FIG. 6b, wherein the elements are parallel, 
0067 FIG. 7a shows, as seen from top, an arrangement of 
a Support, two elements, and a fastening member, wherein the 
elements are perpendicular to each other, and 
0068 FIG.7b shows, as seen from top, an arrangement of 
a Support, three elements, and a fastening member, 
0069 FIG. 7c shows, as seen from top, an arrangement of 
a Support, three elements, and a fastening member, 
0070 FIG. 8 shows, in an end view, an arrangement of a 
Support, two elements, a fixing means, and a fastening, 
0071 FIG. 9a shows, in a top view, a preferred embodi 
ment of a fastening member, 
0072 FIG.9b shows, in a side view, the fastening member 
of FIG. 9a, 
0073 FIG.9c shows, in an end view, the fastening member 
of FIG. 9a, 
0074 FIG. 9d shows, in a bottom view, the fastening mem 
ber of FIG. 9a, 
0075 FIG. 9e shows, in another side view, the fastening 
member of FIG. 9a, 
0076 FIG. 9f shows, in another end view, the fastening 
member of FIG. 9a, 
0077 FIG.9g shows, in a perspective view, the fastening 
member of FIG. 9a, and 
0078 FIG. 9h shows, in a perspective view, the fastening 
member of FIG. 9a. 
(0079. In FIGS. 4d, 4e, 7a-7c, and 9a-9e a dot () in com 
bination with a direction label (SX, Sy, Sz) is used to represent 
a direction that is perpendicular to the plane of the figure and 
extends towards the reader, and a cross mark (X) in combina 
tion with a direction label (SX, Sy, Sz) is used to represent a 
direction that is perpendicular to the plane of the figure and 
extends away from the reader. 

DETAILED DESCRIPTION OF THE INVENTION 

0080. The invention relates to a fastening member. The 
invention relates in particular to a fastening member for fas 
tening elongated terrace elements. An elongated terrace ele 
ment is typically used for terrace flooring, and has a length 
that is considerably (at least ten times) larger than the width. 
Such elements are generally fastened to a Support. The Sup 
port is generally on another level than the element itself, i.e. 
the Support may e.g. under the element. 
I0081 FIG. 1a shows in a side view an arrangement com 
prising a fastening member 100, a fixing means 250, a first 
element 210, a second element 220, and a support 300. Fas 
tening members are often used to fasten elements to a Support 
300. The support 300 may be e.g. a plank, a beam, a balk, 
timber, or a frame. The element 210, 220 may be e.g. panel or 
a board Such as a decking board or a railstep board. Such 
elements often comprise at least one groove, typically at least 
two grooves; one on a first edge and another on an opposite 
edge. A fastening member 100 can be inserted to the groove of 
an element 210, 220 and fixed to a support 300 by a fixing 
means 250 such a nail or a screw. In this way, the fastening 
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member 100 fastens the element 210, 220 to the support 300 
from the groove. Referring to FIG. 1a, the fastening member 
100 may be inserted into a first groove of a first element 210 
and into a second groove of a second element 200. In this way, 
the fastening member can be used to fasten two elements 210, 
220 to the support 300. However, as depicted in FIG. 1a, it is 
possible that the groove is limited by only one tongue, as in 
the case of the element 220. 

0082 Inknown elements 210, 220 there are various manu 
facturing tolerances. For example, the height of the groove 
may depend on the location, wherein the height is measured. 
Moreover, the groove may be arranged to a height that varies. 
More specifically, the groove may be limited by one tongue, 
as the in the element 220 of FIG. 1a, or more typically, the 
groove may be arranged between two tongues, as in the case 
of the element 210 of FIG. 1a. The thickness of the tongue 
may vary from location to location, whereby the location of 
the groove may vary. 
0083. In addition to manufacturing tolerances, the varia 
tions in groove and tongue height may be due to Swelling by 
moisture absorption. In addition or alternatively, the varia 
tions in groove and tongue height may be due to warpage of 
the whole element. 

0084. When fastening the elements, it is preferable that the 
fastening member 100 can be attached to an element (e.g. 
element 210) such that the fastening member 100 does not 
drop off from the groove of the element 210. A fastening 
member could drop off from the groove of the element 210 
once the person who is constructing the object, e.g. a flooring, 
releases the fastening member 100. Alternatively, a fastening 
member could drop off from the groove due to vibrations of 
the element and/or the support on which the element is 
located. If the thickness of the fastening member 100 would 
be smaller than the height of the groove, the fastening mem 
ber 100 could be inserted into a groove, but would, however 
fall off from the groove once it is released or due to vibrations. 
Such a fastening member could be pre-attached to a Support to 
prevent the detachment. However, pre-attaching would 
increase the number of process steps and thereby increase 
construction time and cost. A regular fastening member, how 
ever, cannot be made such that the thickness is exactly 
adapted to the height of the groove, since the height of the 
groove varies. 
0085. The fastening member 100, as will be disclosed, has 
the at least the following technical features 

I0086 similar fastening members can be inserted to 
grooves having slightly different heights, 

I0087 a fastening member that is at least partly inserted 
to a groove stays fixed to the groove even after releasing 
the fastening member, and 

I0088 at least a part of the fastening member is insert 
able into a groove with a reasonable small force or 
momentum. 

0089. The term “stays fixed refers to the gravitational and 
vibrational forces typically occurring on a construction site. 
Thus, the fastening member that is at least partly inserted to a 
groove is not removable by very Small forces, such as forces 
of less than 2 N or less than 1 N. However, as will be dis 
cussed, it may be beneficial that the fastening member that is 
at least partly inserted to a groove is removable by larger 
forces, such as at least 5 N, at least 2 N, or at least 1 N. 
Moreover, as will be discussed, it may be beneficial that the 
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fastening member that is at least partly inserted to a groove is 
removable by fingers, i.e. forces that are at most 50 N or at 
most 30 N. 

0090. In connection with the feature “is insertable into a 
groove with a reasonable small force', the reasonable small 
force refers to a force that can be generated by fingers, e.g. at 
most 50 N. preferably at most 30 N. The reasonable small 
momentum refers to the momentum of the head of a hammer, 
Such as a rubber hammer or a metal hammer, which may be 
used to insert a part of the fastening member into a groove. 
The reasonably Small momentum may be e.g. at most 2 kgm/ 
S. preferably at most 1 kgm/s. An object, e.g. a hammer or 
similar, having this momentum, and allowed to hit the fasten 
ing member, is capable of inserting a part of the fastening 
member 100 into the groove. However the momentum should 
not be too high, since this could break the fastening member 
and/or the element. Preferably the whole first extension 112, 
excluding the foot part 120 (if present), can be inserted into a 
groove with the prescribed force. More specifically, prefer 
ably the whole width We-Wf/2 (cf. FIGS. 1b and 2b) of the 
first extension 112 can be inserted into a groove with such a 
force or a momentum. 

0091. A fastening member 100 having the described func 
tional features with a corresponding element, is shown in 
detail in FIGS. 1b to 1d. With reference to FIGS. 1a to 1d, in 
the following, the “first direction', denoted by SX, may refer 
e.g. to the upward vertical direction. For example, when a 
substantially horizontal floor is assembled, the first direction 
refers to upward vertical. In other configurations, the first 
direction may be otherwise directed. A second direction, 
denoted by Sy, is perpendicular to the first direction. A third 
direction, denoted by SZ, is perpendicular to both the first and 
the second directions. In this description, the positive third 
direction is oriented as in common right hand coordinate 
systems, as depicted in the figures. However, this is not nec 
essary. 

0092. Moreover the terms “thickness” and “height” mean 
typically a measure in the first direction. An exception is a 
combination of parts, such as the elements and the fastening 
member, when the parts are not mutually aligned in any 
prescribed way. 
0093. The fastening member 100 is suitable for fastening 
an element to a Support, wherein the Support is, in the first 
direction SX, in a different level than the element. The term 
“level here meaning the position in the first direction, such as 
height. 
(0094) Referring to FIGS. 1b to 1d, a fastening member 100 
comprises 

0.095 a first extension 112 having a thickness Te in a 
first direction SX and extending in a second direction Sy, 
wherein the second direction Sy is perpendicular to the 
first direction SX, 

0096 a second extension 114 connected to the first 
extension 112 and extending in a direction -Sy that is 
reverse to the second direction Sy, 

0097 at least one hole 140 (FIG. 1d) penetrating the 
fastening member 100 such that the central axis of the 
hole 140 is parallel to the first direction 

0.098 SX or forms a first angle with the first direction Sx, 
wherein the first angle is less than 45 degrees, and 

0099 at least one projection 152, wherein 
0.100 the projection 152 is arranged to the first exten 
sion 112, and 
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0101 the projection 152 protrudes to the first direction 
SX or to a direction -SX that is reverse to the first direc 
tion SX. 

0102. As is obvious, has the first extension 112 has a 
length Leina third direction Sz, wherein the third direction Sz 
is perpendicular to the first direction Sx and the third direction 
SZ is perpendicular to the second direction Sy, and 
0103) In an embodiment, the projection 152 protrudes 
only in the first direction SX. In an embodiment, the projection 
152 protrudes only in a direction-SX that is reverse to the first 
direction SX. In an embodiment, a first projection 152a pro 
trudes in the first direction Sx and a second projection 152b 
protrudes in a direction-SX that is reverse to the first direction 
Sx (FIG. 6a). In an embodiment, all the projections protrude 
in the same direction. In an embodiment, all the projections 
protrude in the same direction as a foot part 120, e.g. the 
direction -SX that is reverse to the first direction SX. 

0104. As will be discussed, similar projections may be 
arranged to the second extension 114 and other extensions (if 
present). 
0105. An extension 112,114 may comprise, on one or both 
sides (i.e. on top projections that protrude in the +SX direc 
tion, and on bottom projections that protrude in the -SX 
direction), a number of projections. The number of projec 
tions in the first extension 112 may be e.g. one, more than one, 
two, more than two, three, more than three, four, more than 
four, five, more than five, six, or more than six. The other 
extensions (second 114, third 116, or fourth 118) may com 
prise a number of projections. The number of projections in 
another extension 114, 116, 118 may be e.g. Zero, one, more 
than one, two, more than two, three, more than three, four, 
more than four, five, more than five, six, or more than six. 
0106 Preferably, the projection 152 is deformable. This 
can be achieved by proper sizing of the projection 152. This 
can also or alternatively beachieved by proper selection of the 
material of the projection. However, for manufacturing rea 
sons, preferably the whole fastening member 100 is made of 
the same material. Deformable in this context means that the 
projection 152 and/or the element deforms, when the first 
extension 112 is inserted into a respective groove with a 
reasonably Small force or momentum, as discussed above. 
0107 Preferably, the hole 140 penetrates through the fas 
tening member 100 in such a way that the central axis of the 
hole 140 is parallel or substantially parallel to the first direc 
tion SX. The term “substantially parallel may here be inter 
preted such that the smaller of the two angles between the first 
direction and the central axis of the hole, when considering 
these directions in a common plane, is at most 15 degrees, 
preferably at least 5 degrees. 
0108. The fastening member should be reasonably sturdy. 
This can be affected, on one handby the selection of material, 
and on the other hand by the size of the fastening member. 
However, as will be discussed, the thickness Te of the first 
extension 112 is limited by use; in particular, by a height of a 
corresponding groove. To increase strength, the length Le 
(FIG. 1d) of the first extension can be more freely increased. 
In an embodiment, 

0109 the first extension 112 has a length Le in a third 
direction Sz, wherein the third direction SZ is perpen 
dicular to the first direction SX and the third direction Sz 
is perpendicular to the second direction Sy, and 

0110 the length Le of the first extension 112 is greater 
than the thickness Te of the first extension 112. 

Dec. 10, 2015 

0111 Preferably the ratio of the length Le to the thickness 
Te, Le/Te, is at least 2 or more preferably at least 5. In some 
embodiments, the ratio is as more than 10. 
0.112. As shown in FIG.1b, the first extension 112 and the 
second extension 114 extend in reverse directions (i.e. the 
positive and negative second direction). Thereby a central 
plane CP can be defined for the fastening member. The central 
plane has a Surface normal parallel to the second direction Sy, 
whereby the central plane CP comprises the first direction Sx. 
The central plane divides the fastening member to two 
equally large parts. In some embodiments the fastening mem 
ber is symmetrical such that the central plane CP is a plane of 
symmetry. 
0113. In a corresponding manner, a second central plane 
CP2 (FIG. 1c) can be defined such that the second central 
plane CP2 has a surface normal parallel to the third direction 
SZ. In some embodiments the fastening member is symmetri 
cal such that the second central plane CP2 is a plane of 
symmetry. In some embodiments the fastening member is 
symmetrical such that both the central plane CP and the 
second central plane CP2 are planes of symmetry. 
0114 With reference to FIG. 1a, the width We of the first 
extension 112, the width of the second extension 114, and the 
depths of the grooves of the elements 210, 220, in combina 
tion, will determine the distance that is left in between the two 
elements 210, 220. However, often the depth of the groove 
(i.e. width of the corresponding tongue in the second direc 
tion Sy) varies a lot, whereby the fastening member cannot be 
used to control the spacing between two elements. For a 
controlled separation between two elements, the fastening 
member 100 may be equipped with a foot part 120. 
0115 FIG. 2a shows another embodiment of a fastening 
member 100 located in between two elements 210, 220. With 
reference to FIG.2b, the fastening member 100 further com 
prises 

0116 a foot part 120 connected to the at least one of the 
first extension 112 and the second extension 114, and 
extending from the at least one extension (112, 114) in a 
direction -SX reverse to the first direction SX. 

0117. As shown in FIGS. 2a and 2b, the width Wf of the 
foot part 120 determines the separation of the two elements 
210, 220. Therefore, when the fastening member 100 com 
prises a foot part 120, the elements 210, 220 are more easy to 
align with respect to each other than without the foot part 120. 
0118 With reference to FIGS. 2b and 2c, in an embodi 
ment of the fastening member 

0119 the projection 152 extends in a direction of exten 
sion, wherein 

0120 the direction of extension is parallel to the second 
direction or forms a second angle with the second direc 
tion Sy, wherein the second angle is at most 45 degrees. 

I0121. As the projection 152 extends in the direction of 
extension, the projection 152 may stiffen the first extension 
112. Thereby the extending projection may strengthen the 
fastening member, the degree of strengthening depending on 
the dimensions of the projection 152. This relatively small 
angle has two effects. (1) the strengthening as discussed is 
more effective and (2) the first extension 112 of the fastening 
member 100 can be inserted into a groove substantially per 
pendicularly to an edge of the element 210, 220. Thereby the 
location of the fastening member in the groove is well con 
trolled by the construction worker. 
0.122. As shown in the FIGS. 2b and 2c, the direction of 
extension is preferably parallel or substantially parallel to the 
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second direction Sy. The term “substantially parallel may 
here be interpreted such that the smaller of the two angles 
between the direction of extension and the second direction 
Sy is at most 15 degrees, preferably at most 5 degrees. In an 
embodiment, the direction of extension is arranged in the 
plane comprising the second direction Sy and having the 
surface normal parallel to the first direction SX. Such a case is 
shown in FIGS. 4b to 4c. 
0123 Referring to FIG.2b, an embodiment of the fasten 
ing member comprises 

0.124 a second projection 154, wherein 
0.125 the second projection 154 is arranged to the sec 
ond extension 114, 

0.126 the second projection 154 protrudes to the first 
direction SX or to a direction -SX that is reverse to the 
first direction SX. 

0127. This has the technical effect that either the first 
extension 112 or the second extension 114 can be inserted 
into a groove in the described manner. Thus, a construction 
worker does not need to determine, which extension is to be 
inserted into a groove. 
0128. As shown in FIGS.2b and 2c, in an embodiment, the 
second projection 154 extends in a second direction of exten 
Sion, wherein (i) the second direction of extension is parallel 
to the direction-Sy that is reverse to the second direction Sy, 
or (ii) the second direction of extension forms a third angle 
with the direction-Sy that is reverse to the second direction 
Sy, wherein the third angle is at most 45 degrees. 
0129. In some embodiments, the second direction of 
extension is parallel or substantially parallel to the direction 
-Sy that is reverse to the second direction Sy. The term 
substantially parallel to be interpreted as above for the (first) 
direction of extension. In some embodiments, the second 
direction of extension is arranged in the plane comprising the 
second direction Sy and having the Surface normal parallel to 
the first direction Sx (FIG.4b). 
0130 Referring still to FIGS. 2a to 2c, in an embodiment 
I0131 the first projection 152 protrudes in a direction 
-SX that is reverse to the first direction SX, and 

I0132 the second projection 154 protrudes to the direc 
tion -SX that is reverse to the first direction SX. 

0133. In this embodiment, the foot part 120 may also 
extend to the direction -SX reverse to the first direction SX. 
When the foot part 120 and the extensions 112, 114 are 
protruding to the same direction, this decreases the effect of 
tilting, and further help to accurately align the elements 210, 
220 with respect to each other, as will be discussed. The 
fastening member may comprise further projections protrud 
ing to the (positive) first direction Sx. 
0134. The corresponding arrangement (FIG. 2a) com 
prises a first element 210, a support 300, and a fixing means 
250, such as a screw, wherein the fixing means 250 penetrates 
through the hole 140 of the fastening means 100 to the support 
300. Typically the arrangement comprises also the second 
element 220 as depicted in the FIG.2a. 
0135 Furthermore, in the arrangement, 

0.136 the first element 210 has two sides, 
0.137 the support 300 is arranged on the first side of the 

first element 210, and 
the orOlect1On Of the TaSten1ng member O138 he projection 152 of the f ing ber 100 

protrudes towards the support 300. 
0139. This embodiment takes into account both the varia 
tions discussed above; the variation related to the height Hg of 
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the groove 216 (cf. FIGS. 5a and 5b), and the variation related 
to the thickness Tt of the tongue 212 (cf. FIGS. 5a and 5b). 
0140 (1 groove) The variation in the height Hg of the 
groove is taken into account by the existence of the projection 
152. When the first extension 112 is inserted into a groove 216 
of the element, at least one of the projection, the extension, 
and the element deforms in Such a manner that the first exten 
sion 112 can be inserted into the groove 216. The preferable 
force or momentum for this insertion was discussed above. 
Preferably at least the projection 152 deforms. More prefer 
ably, at least half of the deformations occur in the projection 
152. More preferably, at least 80% of the deformations occur 
in the projection 152. The material of the projection 152 is 
preferably the same as the material of the first extension 112. 
Preferably the whole fastening member 100 is made of the 
same material. Dimensions of the projection 152 will be 
discussed later. 
0141 (2 tongue, first aspect) The variation in the thick 
ness Tt of the tongue 212 (i.e. the position of the groove 216 
in the first direction Sx) is taken into account by directing the 
projection 152 towards the support 300. Thus, when the fixing 
means 250 is used to fix the elements 210, 220 to the support 
300, it is the projection 152 (or projections 152, 154), that 
is/are pressed towards the tongue 212 of the element (possibly 
also a tongue 222 of a second element). As the projection 152 
may be deformable, the deformation of the projection(s) 
determine the force by which the element(s) 210, 220 become 
pressed against the support 300. Naturally, this force is also 
affected by the fixing means 250. 
0.142 (2-tongue, second aspect) Furthermore, because 
of the projection and in case the thickness of the tongue 212 
of the first element 210 is different from the thickness of the 
tongue 222 of the second element 220, the second direction 
(Sy) can be substantially parallel to the plane of the support 
300, as depicted in FIG.2e, regardless of the different thick 
nesses of the tongues. In case the projections would protrude 
in the (positive) first direction Sx (FIG. 2d), the (non-deform 
able part) of the extension 112, 114 would be pressed towards 
the tongues 212, 222. Therefore, by fixing the fastening 
means 100 to the support 300 with the fixing means 250, the 
fastening means 100 would be tilted, as depicted in FIG. 2d. 
When the fastening means comprises the foot part 120, tilting 
affects the distance by which the elements 210, 220 are sepa 
rated. Therefore, preferably, the fastening member is not 
tilted or tilted only a little in such a configuration. As depicted 
in the FIG.2e, and as discussed above, when the projections 
152, 154 protrude in the same direction as the foot part, the 
projections 152, 154 press the elements 210, 220 to the Sup 
port. This reduces, at least to some extent, tilting and in this 
way helps to form an even separation between the different 
elements 210, 220. 
0143. As depicted in FIGS. 1b, 1d, and 2b, in some 
embodiments the thickness of the first extension 112 
decreases to the second direction Sy. That is, the thickness of 
the first extension depends on the point of observation, and 
the thickness of the first extension decreases as the point of 
observation moves towards the second direction. The thick 
ness of the extension refers to the measure of the extension in 
the first direction Sx at the point of observation. Thus, in an 
embodiment, 

0.144 the first extension 112 has a first thickness Te(y1) 
at a first location y1, 

0145 the first extension 112 has a second thickness 
Te(y2) at a second location y2, wherein 
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0146 the second thickness Te(y2) is less than the first 
thickness Te(Z1), and 

0147 the second location y2 is closer to a boundary of 
the first extension 112 than the first location y1. 

0148 Preferably, the thinning of the first extension 112, as 
discussed above, occurs at a relatively long distance. This on 
one hand ensures that the extension 112 can easily be inserted 
to the groove, and on the other hand affects the mechanical 
properties of the fastening member. In an embodiment 

0149 the shape of the fastening member 100 defines a 
central plane CP (FIG. 1b) having a surface normal 
parallel to the second direction Sy and dividing the fas 
tening member 100 to two equally large parts, 

0150 the first extension 112 has a width We from the 
central plane CP of the fastening 100 member to the 
boundary of the first extension 112 in the second direc 
tion Sy, and 

0151 the thickness Te of the first extension 112 depends 
on the point of observation in Such a way that 

0152 the thickness Te of the first extension starts to 
decrease a distance Det apart from the central plane CP, 
wherein 

(O153 the distance Det is at most 85%, preferably at 
most 70% of the width We of the first extension 112. 

0154 Moreover, the amount of thinning is preferably sig 
nificant. Significant meaning that the thickness decreases 
quite a lot when moving from the central part to the boundary. 
In an embodiment 

(O155 the shape of the fastening member 100 defines a 
central plane CP having a surface normal parallel to the 
second direction Sy and dividing the fastening member 
100 to two equally large parts, 

0156 the first extension 112 has first thickness Te1 at 
the central plane CP (FIG. 1b), or if a foot part 120 is 
present (FIG.2b), at the point where the first extension 
112 intersects with a foot part 120, 

O157 the first extension 112 has second thickness Te2 
(FIG.1b) at the boundary of first extension 112, wherein 
the boundary is located towards the second direction Sy 
from the central plane CP 

0158 the ratio of the second thickness Te2 to the first 
thickness Te1, Te2/Te1, is at most 90%, preferably at 
most 75%. 

0159 Referring to FIG. 3b, thinning can also be achieved 
by rounding the boundary of the extension 112. In an embodi 
ment, the first extension 112 comprises at least one rounded 
boundary. In FIG.3, the boundaries of the extensions 112 and 
114 are rounded. This also helps to insert the extension 112 to 
a groove. Moreover, in case tilting of the fastening member 
would occur, rounding helps to level out the compressive 
stresses at the edges. A sharp edge of a tilted fastening mem 
ber would concentrate large stress onto a tongue of an ele 
ment. Moreover, rounding is one way of performing the thin 
ning, which has the benefits discussed above. The radius of 
curvature R for the rounding may be e.g. at least Te/4 or Te/3. 
The radius of curvature R for the rounding may be e.g. at most 
3xTe/4 or 2xTe/3. Preferably radius of curvature R for the 
rounding is Te?2 or about Te?2 meaning from 0.40xTe to 
0.60xTe or from 0.45xTe to 0.55xTe. 
0160 A preferred embodiment of the fastening member 
100 can be used with an element having a groove height 
between about 3 mm and 6 mm. 
0161 In an embodiment for a groove having the height of 
approximately 6 mm, 
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0162 the second thickness Te2 is less than 3.5 mm and 
0.163 the first thickness Tel is from 4.0 mm to 5.8 mm. 

0164. In an embodiment for a groove having the height of 
approximately 5 mm, 

0.165 the second thickness Te2 is less than 3.0 mm and 
0166 the first thickness Tel is from 3.5 mm to 4.8 mm. 

0167. In an embodiment for a groove having the height of 
approximately 4 mm, 

0168 the second thickness Te2 is less than 2.5 mm and 
(0169 the first thickness Te1 is from 3.0 mm to 3.8 mm. 

0170 In an embodiment for a groove having the height of 
approximately 3 mm, 

0171 the second thickness Te2 is less than 1.5 mm and 
0172 the first thickness Tel is from 2.0 mm to 2.8 mm. 

(0173 Moreover, in some embodiments the thickness of 
the second extension 114 decreases to a direction -Sy that is 
reverse to the second direction Sy. In such an embodiment, the 
thickness of the second extension depends on the point of 
observation, and the thickness of the second extension 
decreases as the point of observation moves towards a direc 
tion that is reverse to the second direction. The thickness of 
the second extension refers to the measure of the second 
extension in the first direction Sx at the point of observation. 
Thus, in an embodiment, 

0.174 the second extension 114 has a first thickness 
Te2(y1) at a first location y1, 

0.175 the second extension 114 has a second thickness 
Te2(y2) at a second location y2, wherein 

(0176 the second thickness Te2(y2) is less than the first 
thickness Te2(y1), and 

0.177 the second location y2 is closer to a boundary of 
the second extension 114 than the first location y1. 

0.178 This thinning has the obvious technical effect that 
the extension 112 is more easily pushed into a groove. More 
over, in particular, when the tongues have different thick 
nesses, i.e. two opposing grooves are not located on the same 
height, thinning of the extensions further helps to insert both 
the first 112 and the second 114 extensions into the corre 
sponding grooves (cf. FIG.2e). However, regarding the tech 
nical feature related to the tongue having a non-uniform 
thickness, this has also another effect. 
0179 (2 tongue, third aspect) The thinning of the exten 
sion 112 has the further technical effect that the described 
thinning effectively affects the deformations of the projection 
152. In effect, the compressibility becomes non-linear. Refer 
ring to FIGS. 2a and 2e, it may be that only part of the 
projection (or projections in case there are several projec 
tions, such as in FIG. 2c, in FIG. 1d) is in contact with the 
tongue 212. By increasing the force of fixing, e.g. by tight 
ening the screw 250, the fastening means 100 is pressed 
towards the support 300, whereby a larger portion of the 
projection(s) becomes in contact with the tongue(s) 212, 222. 
Thereby, the feature that thickness of the first extension 112 
decreases to the second direction Sy also in its part decreases 
the effect of tilting the fastening means. This occurs at least 
when the extension is thinned at least from the side of the foot 
part. 
0180. To illustrate the size of the projection, FIG.2f shows 
an enlargement (not to scale) of the part IIf of FIG.2c. In the 
fastening member 100 of FIG.2c or 2f 

0181 the projection 152 has width Wp in a direction 
that is perpendicular to the first direction Sx, and 

0182 the width Wp is at most 2 mm, preferably at most 
1 mm. 
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0183 In a preferred embodiment, p 
0.184 the projection 152 extends in a direction of exten 
Sion, 

0185 the projection 152 has width Wp in a direction 
that is (i) perpendicular to the direction of extension and 
(ii) perpendicular to the first direction, and 

0186 the width Wp is at most 2 mm, preferably at most 
1 mm. 

0187. The width of the projection may also decrease, as 
depicted in FIGS. 1b and 2f in the direction of protrusion, i.e. 
the positive or negative first direction. In an embodiment 

0188 the projection 152 has width Wp in a direction 
that is perpendicular to the first direction, 

0189 the projection 152 has a first width at an intersec 
tion I (FIG. 2.f) between the first extension 112 and the 
projection 152, 

0.190 the projection 152 has a second width at the other 
end E (FIG.2f) of the projection 152, wherein the other 
end of the projection is located in the direction of pro 
trusion of the projection, i.e. in the first direction SX or a 
direction -SX that is reverse to the first direction SX, 
from the intersection I, and 

(0191 the second width is smaller than the first width. 
Such a projection may have the shape of a bump, Such as a 
V-shaped bump. 
0192 However, in another embodiment 

0193 the projection 152 extends in a direction of exten 
Sion, 

(0194 the projection 152 has width in a direction that is 
perpendicular to the direction of extension and perpen 
dicular to the first direction SX, and 

0.195 the projection 152 has a first width at an intersec 
tion I (FIG. 2.f) between the first extension 112 and the 
projection 152, 

0196) the projection 152 has a second width at the other 
end E (FIG.2f) of the projection 152, wherein the other 
end of the projection is located in the direction of pro 
trusion of the projection, i.e. in the first direction SX or a 
direction -SX that is reverse to the first direction SX, 
from the intersection I, and 

0.197 the second width is smaller than the first width. 
(0198 Moreover, preferably the projection 152 protrudes 
in the direction-SX that is reverse to the first direction SX and 
the width of the projection decreases in the same direction 
-SX. This is particularly true, when the fastening member 
comprises a foot part 120 that extends to the same direction 
-SX. In this embodiment the first end (i.e. the intersection I) of 
the projection is located in the first direction SX from the other 
end (i.e. the end E) of the projection. Such shaping of the 
projection 152 further enables the deformation of the projec 
tion 152 when fixing the fastening member 100 to the support 
3OO. 
(0199 Still further, the number of the projections should be 
reasonably small in order to allow for the deformation. For 
example, in an embodiment, the total cross sectional area 
Aptot of the projections 152 protruding from the first exten 
sion as observed from the first direction Sx, is only a relatively 
small proportion of the cross sectional area Ae 1 of the first 
extension 112 as observed from the first direction SX. This 
relatively small proportion, Aptot/Ae1, may be e.g. at most 
25%, at most 10%, or at most 5%. 
0200. The thickness of the extension 112 is not necessarily 
constant. The thickness may e.g. decrease towards to bound 
ary as discussed. Furthermore, to minimize material use, the 
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extension 112 may be relatively thin, but comprise strength 
ening ribs, such as the ribs 162, 164 of FIGS. 4b and 4d. In 
either case, the extension 112 has an average thickness. The 
average thickness refers to the thickness in the first direction 
SX, as averaged over the area of the extension. 
0201 

0202 the first extension 112 has an average thickness in 
the first direction SX and 

0203 the projection 152 has height Hp in the first direc 
tion, the height Hp being between located an end (E. 
FIG. 2.f) of the projection 152 and the intersection (I, 
FIG.2f) of the projection 152 and a surface of the exten 
sion 112, wherein 

0204 the height of the projection Hp is at least 5% of the 
average thickness of the first extension. 

The height of the projection 152 may be e.g. at least 10% or at 
least 25% of the average thickness of the first extension 112, 
or at least 50% of the average thickness of the first extension 
112. 

0205. In a preferred embodiment, the average thickness of 
the first extension is from 2 mm to 5.5 mm. Specific examples 
of average thicknesses include 5.2 mm, 4.4 mm and 3.6 mm. 
This ensures a sufficient strength of the extension 112, as the 
extension 112 is used to fix an element 210 to the support 300. 
The strength depend also on the material of which the fasten 
ing member is made. The height of the projection may be, for 
example and in absolute measure from 0.2 mm to 1 mm, 
preferably from 0.25 mm to 0.7 mm. 
0206. The fastening member may comprise polymer. The 
fastening member may comprise thermoplastic polymer. 
Preferably the fastening member 100 comprises polyolefin 
Such as polyethylene, polypropylene, or copolymer thereof. 
The fastening member may be made of a composite compris 
ing polyolefin and natural fibres. Preferably the whole fasten 
ing member is made of the same material. 
0207 Preferably at least the extensions 112 (optionally 
114, 116, 118) and the foot part 120 comprise material that is 
relatively strong and stiff, in order to fix the elements to a 
support. Preferably the elastic modulus of the material is at 
least 700 N/mm or at least 900 N/mm. Preferably the tensile 
strength is at least 12 N/mm or at least 13 N/mm2. 
0208. The projections may be made of a material that is 
different from the material of the rest of the fastening mem 
ber. In such a case the material of the first extension 112 has 
a first elastic modulus E, and the material of the projection 
has a secondelastic modulus E. Preferably the ratio of elastic 
moduli, E/E is at least 2, and even more preferably at least 
3. This could ensure reasonable deformations for the projec 
tion, since the elastic modulus of the projection 152 would be 
smaller than the elastic modulus of the extension 112. How 
ever, as discussed, the fastening member may be made of one 
material only, whereby the ratio could be 1. 
0209. In case the fastening member 100 comprises two 
different materials, a layer of soft material may function as a 
projection 152. The thickness of the layer of the soft material 
may be e.g. at least 0.2 mm or 0.3 mm. The thickness of the 
layer of the soft material may be e.g. at most 1 mm or 2 mm. 
As a proportional value, the thickness of the layer of the soft 
material may be e.g. at least 5%, at least 10%, at least 20%, at 
least 30%, or at least 50% of the average thickness of the 
extension 152. The layer may arranged to the extension or 
extensions at least to the same side as the foot part. The layer 
may arranged to both sides of the extension. 

In an embodiment, 
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0210. In a fastening member, the height Hp of the projec 
tion 152 is at least 0.3 mm, preferably at least 1 mm. In an 
embodiment, the total height of the first extension 112 and the 
projection 152 is more than 5 mm. This ensures that the first 
extension 112 can be inserted into a groove having the height 
of at most 5 mm such that the projection 152 fixes the first 
extension 112 of the fastening member 100 into the groove. In 
an embodiment, The total height of the first extension 112 and 
the projection 152 is more than 6 mm, whereby the first 
extension can be inserted into a higher groove. Also, in an 
embodiment, the thickness of the first extension 112, without 
the projection 152, is less than 4 mm, preferably less than 3 
mm. In this way, the first extension 112 can be inserted to a 
groove having the height of at least 3 mm. In addition, in some 
embodiments, the height Hp of the projection 152 (FIG.2f) is 
at least 5%, at least 10%, at least 20%, or at least 30% of the 
average thickness of the extension 152. 
0211. An embodiment of the fastening member 100 is 
adapted to a groove having the height of about 6 mm. In this 
embodiment the total height of the first extension 112 and the 
projection 152 is more than 6 mm. In this embodiment the 
total height of the first extension 112 and the projection 152 is 
preferably less than 7.5 mm, less than 7 mm, or less than 6.5 
mm. In addition, in the embodiment, the thickness of the first 
extension 112, without the projection 152, is less than 5.5 
mm. However, to ensure Sufficient strength, the thickness of 
the first extension 112, without the projection 152, is prefer 
ably at least 4 mm. 
0212. An embodiment of the fastening member 100 is 
adapted to a groove having the height of about 5 mm. In this 
embodiment the total height of the first extension 112 and the 
projection 152 is more than 5 mm. In this embodiment the 
total height of the first extension 112 and the projection 152 is 
preferably less than 6.5 mm, less than 6 mm, or less than 5.5 
mm. In addition, in the embodiment, the thickness of the first 
extension 112, without the projection 152, is less than 4.5 
mm. However, to ensure Sufficient strength, the thickness of 
the first extension 112, without the projection 152, is prefer 
ably at least 3 mm. 
0213. An embodiment of the fastening member 100 is 
adapted to a groove having the height of about 4 mm. In this 
embodiment the total height of the first extension 112 and the 
projection 152 is more than 4 mm. In this embodiment the 
total height of the first extension 112 and the projection 152 is 
preferably less than 5.5 mm, less than 5 mm, or less than 4.5 
mm. In addition, in the embodiment, the thickness of the first 
extension 112, without the projection 152, is less than 3.5 
mm. However, to ensure Sufficient strength, the thickness of 
the first extension 112, without the projection 152, is prefer 
ably at least 2 mm. 
0214. As for the measures of the foot part 120, the height 
Hf (FIG. 2b) of the foot part 120, as measured from the 
intersection of the foot part 120 and an extension (112, 114) 
to an end of the foot part 120, is at least 2 mm, preferably a 
least 3 mm. In relation to the average thickness of the first 
extension, in some embodiments, the height Hf of the foot 
part 120 is greater than half of the average thickness of the 
first extension Te, i.e. Hf>0.5xTe. This height has been suf 
ficient to properly locate the fastening member 100 with the 
tongue 212 of an element 210 (cf. FIG. 2a). 
0215 Preferably, the height Hf (FIG. 2b) of the foot part 
120 is reasonably small in comparison to the width We (cf. 
FIG. 1b) of the first extension 112. The width We of the first 
extension is defined as the measure from the central plane CP 
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of the fastening member 100 to the exterior of first extension 
112, in the second direction Sy. When the height Hf of the foot 
part is reasonably small, tilting (cf. FIG. 2d) will separate the 
elements 210, 220 from each other only a little. Tilting 
together with a high foot part 120 would press the elements 
210, 220 away from each other. For these reasons, in a pre 
ferred embodiment, the ratio of the height Hf of the foot part 
120 to the width We of the first extension, Hf, We, is at most 
1.5. Preferably the ratio Hf/We is at most 1 and more prefer 
ably at most 0.7. 
0216. However, the height of the foot part may be reason 
ably large. This ensures that both the elements 210, 220 (FIG. 
2a) can be aligned in respect to the foot part. Thus this ensures 
a proper spacing for the elements 210, 220. In an embodiment 
the height Hf of the foot part 120, as measured from the 
intersection of the foot part 120 and an extension 112 to an 
end of the foot part 120, is from 3 mm to 7 mm. In some of 
these embodiments, the height Hf of the foot part 120 is from 
5 mm to 6.5 mm. The fastening member is often used in 
combination with an element having a tongue, wherein the 
tongue has the thickness Tt. Preferably the height Hf of the 
foot part 120 is less than twice the thickness Tt of the tongue, 
i.e. Hf-2xTt. Preferably the height Hf of the foot part 120 is 
less than the thickness Tt of the tongue, i.e. Hf-Tt. 
0217. The foot part can be used to align the elements with 
respect to each other. The width Wf of the foot part 120 
determines the spacing between two adjacent elements, as 
depicted in FIGS. 2a and 6b. Thus, the foot part 120 assures 
that the elements are easy to align with respect to each other 
that an even spacing is left between the elements. The width 
Wf of the foot part 120, as measured in the second direction 
Sy, is at least 3 mm, preferably at least 4 mm, and more 
preferably at least 5 mm. The width Wf of the foot part 120 is 
at most 12 mm, preferably at most 10 mm, and more prefer 
ably at most 8 mm. Specific examples for the width Wf 
include 5 mm, 6 mm, and 7 mm. Moreover, in and embodi 
ment, the width Wf of the foot part 120 is greater than the 
diameter of the hole 140. These widths Wf ensure a proper 
spacing between the elements 210, 220. A reasonably large 
spacing between elements allows for circulation or air 
thereby increasing the service life. A reasonably Small spac 
ing between elements prevents a person from inserting fingers 
or toes to the space thereby increasing the safety of the 
arrangement. 
0218. To ensure a reasonable grip, the width We of the 
extension 112 (FIG.1b) should be reasonably large compared 
to the width Wf of the foot part 120. By the definitions in 
FIGS. 1b and 2b, it is clear that Wf-2xWe, wherein the limit 
corresponds to the case, where the width of the foot part 
equals to total width of the extensions 112 and 114. Prefer 
ably, however, the width Wf of the foot part is much smaller. 
Preferably Wf-1.5xWe. In an embodiment, Wf-We. In an 
embodiment, Wf-(2/3)xWe. As for absolute measures, pref 
erably the width We of the extension exceeds half the width 
Wf of the foot part 120 by at least 5 mm, i.e. We>Wf/2+5 mm. 
However, preferably the extension is not too wide. Preferably 
the width We of the extension exceeds half the width Wf of the 
foot part 120 by at most 12 mm, i.e. WesWf72+12 mm. 
0219. In absolute measures, the width We of the extension 
may be e.g. at least 2 mm greater then Wf72, or at least 4 mm 
greater than Wf72. Moreover, the length Le of the extension 
(FIG. 1d) may be e.g. from 10 mm to 100 mm. 
0220. One function of the foot part 120 is to strengthen the 
hole 140. Therefore, in an embodiment, the width Wf of the 
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foot part 120 is greater than the diameter of the hole 140. In an 
embodiment, the width Wf of the foot part 120 is greater than 
the diameter of the hole 140 by at least 1 mm, preferably at 
least 2 mm. 
0221 Moreover, the foot part 120 strengthens the whole 
fastening member 100. The foot part stiffens the first exten 
sions 112, 114. However, for these strengthening purposes, 
the height Hf of the foot part 120 should be reasonably large. 
In an embodiment, the height Hf of the foot part is at least half 
of the average thickness of the first extension (Hf-0.5xTe). In 
an embodiment, the height Hf of the foot part is at least the 
average thickness of the first extension (Hf-Te). 
0222 Referring to FIG. 3a, the fastening member may 
comprise a second foot part 125. The second foot part 125 is 
connected to the at least one of the first extension 112 and the 
second extension 114, and extends from the at least one 
extension (112,114) in the first direction SX. The height of the 
second foot part 125, as measured from the intersection of the 
second foot part 125 and an extension (112, 114) to an end of 
the second foot part 125, is preferably at most 5 mm, and more 
preferably at most 2 mm. In this way, the second foot part 125 
is not so clearly visible from the space between the elements 
210, 220. Preferably the fastening member comprises only 
one foot part 120 (FIGS. 2). 
0223 FIGS. 4a to 4e show an embodiment of the fastening 
member 100. FIG. 4a shows the fastening member in a per 
spective view, while FIGS. 4b to 4e show the fastening mem 
ber in various end views. 
0224. The fastening member of FIGS. 4a to 4e comprises, 
in addition to features previously disclosed, and shown with 
the same reference numerals in FIGS. 

0225. 4a to 4b 
0226 a third extension 116 connected to the at least one 
of the first extension 112 and the second extension 114 
and extending in a third direction SZ, wherein the third 
direction SZ is perpendicular to the first direction SX and 
the third direction SZ is perpendicular to the second 
direction, and 

0227 a fourth extension 118 connected to the at least 
one of the first extension 112 and the second extension 
114 and extending in a direction reverse to the third 
direction. 

0228. Also the third and/or the fourth extension may com 
prise a projection. An embodiment comprises a further pro 
jection 156 arranged to the third extension 116, and the fur 
ther projection protrudes 156 to the first direction or to a 
direction reverse to the first direction. 

0229 Is discussed above, it is beneficial that the projec 
tions of all extensions extend at least to the direction reverse 
to the first direction (i.e. e.g. downwards). Such a fastening 
member 100 comprises 

0230 a first projection 152 arranged to the first exten 
sion 112 and extending to a direction-SX that is reverse 
to the first direction, 

0231 a second projection 154 arranged to the second 
extension 114 and extending to a direction -SX that is 
reverse to the first direction, 

0232 a third projection 156 arranged to the third exten 
sion 116 and extending to a direction-SX that is reverse 
to the first direction, and 

0233 a fourth projection 118 arranged to the fourth 
extension 118 and extending to a direction -SX that is 
reverse to the first direction. 
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Preferably the fastening member further comprises a foot part 
120 that extends also to the direction-SX that is reverse to the 
first direction. 
0234 Referring specifically the FIG. 4b, the embodiment 
further comprises strengthening ribs 162,164. As depicted in 
the FIGS. 4b and 4c, the thickness of the strengthening ribs in 
the first direction is less than the thickness of the projections 
156, 158. Moreover, even if not explicitly shown in FIG. 4d. 
the thickness of a strengthening rib 162 in the first direction is 
less than the thickness of the projection 152 on the first 
extension 112. This applies also to the strengthening rib 164 
and the projections 154 on the second extension 114. In a 
preferred embodiment, the first extension 112 comprises at 
least two projections 152. In a preferred embodiment, the 
second extension 114 comprises at least two projections 154. 
The thickness of a strengthening rib 162,164 may be selected 
such that the total thickness of the extension (e.g. 112) and the 
strengthening rod of that extension (e.g. 152) is less than the 
height of the groove of the element. Therefore, the thickness 
of a strengthening rib 162 is less than the thickness of a 
projection 152. In some embodiments, the thickness of a 
strengthening rib 162 is less than the thickness of a projection 
152 by at least 2 mm, or by at least 1 mm. 
0235. The strengthening rods have the technical effect that 
less material is needed for a Sufficiently sturdy fastening 
member 100 and cooling time for the product is shorter. 
Therefore, material and production costs are reduced. 
0236. The fastening member 100 can be fixed to a support 
300 using the hole 140 and a fixing means 250. When the 
fastening member is arranged in between two parallel ele 
ments 210, 220 (FIG. 6b), it suffices to fix the fastening 
member with only one fixing means. However, when the 
fastening member is arranged to fasten two elements that are 
perpendicular to each other (FIG. 7a), the fastening member 
is preferably fixed using two fixing means (e.g. Screws). This 
is because in this case the elements easily impose Some torque 
onto the fastening member. Therefore, an embodiment of the 
fastening member comprises two holes. 
0237 Preferably the same fastening member can be used 
to fasten parallel and perpendicular elements. In this case the 
fastening member comprises three holes, as shown in FIGS. 
4a, 7a, and 7b. Preferably the fastening member comprises 
exactly three holes, i.e. does not comprise the fourth or a 
subsequent hole. Preferably one hole is located in the inter 
section of the central plane CP (FIG. 1b), and the second 
central plane CP2 (FIG.1c) as defined above. Also preferably 
the other holes are located on the central plane CP or the 
second central plane CP2. 
0238. Thus, when fixing the fastening member as shown in 
FIGS. 6b and 6c, only the middle hole could be used for 
fixing. Moreover, when fixing the fastening member as shown 
in FIG. 7a, the other two holes could be used to fix the 
fastening member to the support. The hole or each of the holes 
is preferably arranged on a central plane (CP, CP2) of the 
fastening member. The central plane CP comprises the first 
direction SX and has the Surface normal in the second direc 
tion Sy. The second central plane CP2 comprises the first 
direction SX and has the surface normal in the third direction 
SZ. 

0239 Thus, some embodiments of the fastening member 
comprise 

0240 at least a second hole 140 penetrating the fasten 
ing member 100 in a direction of the second hole, 
wherein the direction of the second hole (i) is parallel to 
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the first direction or (ii) forms an angle of less than 45 
degrees with the first direction, and 

0241 optionally, a third hole 140 penetrating the fas 
tening member 100 in a direction of the third hole, 
wherein the direction of the third hole (i) is parallel to the 
first direction or (ii) forms an angle of less than 45 
degrees with the first direction. 

0242 FIGS. 9a to 9h show in various views (as disclosed 
in the list of figures) a preferred embodiment of a fastening 
member 100. The fastening member comprises a first exten 
sion 112, a second extension 114, a third extension 116 and a 
fourth extension 118. Each extension comprises projection 
(152, 154, 156, 158). The fastening member further com 
prises a foot part 120. The foot part protrudes in the same 
direction as the projections of the extensions. 
0243 The measures of the preferred embodiment include: 
0244 the length Le of the first extension 112 (cf. FIG. 
1d), being 63 mm, 

0245 the length Lf of the foot part 120 (in the third 
direction) being 44 mm, 

0246 the width We of the first extension 112 (cf. FIG. 
1b), the width being equal to the width of the second 
extension 114, and being 12.5 mm, 

0247 the width Wf (FIG.2b) of the foot part 120, being 
6 mm, 

0248 
6 mm, 

0249 the average thickness Te (FIG. 1b) of the first 
extension, being equal to the average thickness of the 
other extension, and being equal to 4.2 mm, 

(0250 the width Wp of the projection 152 (FIG. 2?) 
being 1 mm at the intersection I (cf. FIG.2f) and decreas 
ing, as the projection protrudes, towards the end E. 

(0251 the height Hp of the projection 152 (FIG. 2?) 
being 0.5 mm, 

0252. The material for the preferred embodiment was 
natural fibre reinforced polypropylene. The fastening mem 
ber comprises the first 112, the second 114, the third 116, and 
the fourth 118 extensions. The number of projections in the 
first 112 and the second 114 extension is two. The number of 
projections in the third 116 and the fourth 118 extension is 
one. The fastening member comprises a foot part 120. The 
projections and the foot part 120 protrude in the same direc 
tion. 

0253) The fastening member 100 is preferably used in 
combination with an element 210, 220. 
0254 Referring to FIG.5a, a combination comprises 
0255 the fastening member 100 of any of the previous 
examples, 

0256 at least a first element 210 comprising a groove 
216 having a height Hg of the groove 216, wherein 

0257 the groove 216 is arranged in between a first 
tongue 212 and a second tongue 214, and wherein 

0258 the total thickness Tep of the first extension 112 
and the projection 152 is greater than the height Hg of 
the groove, i.e. Hep-Hg. (It is noted that FIG. 5a shows, 
for clarity, this height for the second extension 114 and 
projection 154, which in FIG.5a, however, are equal to 
the corresponding heights of the first extension 112 and 
the projection 152.) 

0259. The as the total thickness Tep is greater than the 
height Hg of the groove 216, the first extension 112, when 

the height Hf(FIG.2b) of the foot part 120, being 
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inserted into the groove 216, will remain there even when the 
constructor releases his grip from the fastening member 100, 
as discussed above. 
0260. As discussed above, in a combination 

0261 the first extension can be inserted into the first 
groove using a force of at most 50 N or using an object 
having a momentum of at most 2 kgm/s. 

0262 Respectively, in an arrangement, wherein the first 
extension has been inserted into the groove, the fastening 
member is removable from the first groove with a force that is 
at most 50 N. 

0263. In an embodiment, the total thickness Tep (FIG. 5a) 
of the first extension 112 and the projection 152 is greater than 
the height Hg (FIG.5a) of the groove 216 by at least 0.5 mm. 
i.e. Tep-H >0.5 mm. In some of these embodiments, the total 
thickness Tep is greater than the height Hg of the groove by at 
least 1 mm, i.e. Tep-Hg2.1 mm. In some of these embodi 
ments, the total thickness Tep is greater than the height Hg of 
the groove by at least 1 mm, i.e. Tep-Hg2 mm. 
0264. Referring to FIG. 5b, the height Hg of the groove 
216 may depend on the location, i.e. be a functionHg(Z) of the 
location Z in the third direction Sz. In a similar way, the 
thickness Tt of the tongue 212 may depend on the location, 
i.e. be a function Tt(Z) of the location Z in the third direction 
Sz. In a combination height Hg(z) and/or the thickness Tt(Z) 
varies significantly as function of the location Z. 
0265. The groove may have been made e.g. by extrusion or 
by machining. Machining is more common to Solid objects 
such as planks, e.g. wooden planks. Some elements are made 
by extrusion, whereby a groove can be manufacture at the 
same time. However, even to extruded elements grooves can 
be machined. Typically machining produces more variation 
to groove height and location than extrusion. A fastening 
member 100 can be used with both extruded and machined 
grooves. 
0266. In an embodiment, the groove 216 comprises traces 
of removal of material by machining. Thus, the groove 216 
has been manufactured to the element 210 by machining, i.e. 
by removing material. It is typically this machining that pro 
duces the variations to the height Hg of the groove 216 and/or 
to the thickness Tt of the tongue 212. FIG.5b shows, in a side 
view, a groove 216 located in between two tongues 212, 214 
of the element 210. As discussed above, the combination has 
several technical effects, particularly, when the height Hg of 
the groove 216 and/or the thickness Tt of the tongue 212 
varies. FIG. 5b shows these issues slightly exaggerated. 
0267 As for the height of the height Hg of the groove 216, 
in a combination 

0268 in a first location Z1, the groove 216 has a first 
height Hg(Z1), and 

0269 in a second location z2, the groove 216 has a 
second height Hg(z2), wherein the locations Z1, Z2 may 
be arranged such that second height Hg (z2) is less than 
the first height Hg(Z1), and 

0270 the ratio of the first height Hg(Z1) to the second 
height Hg(z2), Hg(Z1)/Hg(z2), is at least 1.01. 

The ratio may be also more, e.g. at least 1.02, at least 1.05, or 
at least 1.1. 
0271 As for the thickness Tt of the tongue 212, in a 
combination 

0272 in a first location Z1, the first tongue 212 has a first 
thickness Tt(Z1), and 

0273 in a second location Z2, the first tongue 212 has a 
second thickness Tt(z2), wherein the locations z1, z2 
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may be arranged Such that second the second thickness 
Tt(z2) is less than the first thickness Tt(Z1), and 

0274 the ratio of the first thickness Tt(Z1) to the second 
thickness Tt(z2), Tt(Z1)/Tt(z2), is at least 1.01. 

The ratio may be also more, e.g. at least 1.02, at least 1.05, or 
at least 1.1. 
(0275 Referring to FIGS. 2d and 2e, the variations in the 
thickness of the tongue may occur also from one element 210 
to another element 220. FIG.5c shows another element 220 in 
a side view. A combination may thus further comprise a 
second element 220. The second element comprises a second 
groove 226, arranged in between a third tongue 222 and a 
fourth tongue 224. In the combination 

0276 in a first location Z1, the first tongue 212 has a first 
thickness Tt(Z1), and 

(0277 in the first location Z1 or a second location Z2, the 
third tongue 222 has a third thickness Tt2(z2), wherein 
the elements (210, 220) and/or the locations (Z1, Z2) are 
ordered such that the third thickness Tt2(z2) is less than 
the first thickness Tt(Z1), and the second location Z2 may 
be the first location Z1, i.e. Z2 may equal Z1. 

(0278 the ratio of the first thickness Tt(z1) to the third 
thickness Tt2(z2), Tt(Z1)/Tt(z2), is at least 1.01. 

The ratio may also be at least 1.02, at least 1.05, or at least 
1.10. 

0279. In some embodiments, the thickness of the tongue is 
from 5 mm to 12 mm. In some embodiments, the thickness of 
the tongue is from 9 mm to 11 mm. In some embodiments, the 
manufacturing tolerance for the thickness of the tongue is 
such that the thickness is from 9 mm to 11 mm, and both 
values are achieved in a process—either in a single element, 
or in a set comprising multiple elements. Thus in a set of 
elements, the ratio of thicknesses, Tt(Z1)/Tt(z2), may be as 
high as 1.2. Assuming that both the minimum and maximum 
values are present an a combination comprising one or two 
elements, at one or two locations, the ratio between the values 
is about 1.22, i.e. more than 1.15, or more than 1.2. 
0280 Preferably, the element (210, 220) comprises natu 

ral fibers. The element 210 may e.g. consist of wood, or the 
element 210 may comprise natural fibers in a polymer matrix. 
The element may comprise material that comprises natural 
fibres. The element may comprise e.g. sawdust admixed with 
a polymer matrix. The polymer may comprise polyolefin, 
Such as polypropylene or polyethylene. 
0281. In the combination, the height of the foot part may 
be selected such that the height of the foot part is arranged not 
to contact a support, when the fastening member 100 is used 
in connection with the element 210, 220. In such a combina 
tion, 

0282 in a first element 210 the first tongue 212 has a 
thickness Tt, and 

0283 the fastening member 100 comprises a foot part 
120 connected to the at least one of the first extension 
112 and the second extension 112, and extending from 
the at least one extension (112, 114) in a direction -SX 
that is reverse to the first direction SX, and 

0284 the height Hf of the foot part 120 of the fastening 
member 100 is less than the thickness Tt of the first 
tongue. 

0285. In a combination, the height Hf of the foot part 120 
may be less than the thickness Tt of the tongue 212 by at least 
1 mm. In a combination, the height Hfof the foot part 120 may 
be less than the thickness Tt of the tongue 212 by at least 2 
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mm. In a combination, the height Hf of the foot part 120 may 
be less than the thickness Tt of the tongue 212 by at least 3 

. 

0286 As discussed, the thickness of the tongue. Tt, may 
vary. In a combination, the height Hf of the foot part 120 may 
be less than the minimum thickness of the tongue 212, min 
(Tt(z)), cf. FIG.5b. In a combination, the height Hf of the foot 
part 120 may be less than the minimum thickness of the 
tongue 212 by at least 1 mm, i.e. min(Tt(z))-Hf 1 mm; or by 
at least 2 mm. 
0287. In a corresponding arrangement, such a combina 
tion leaves a spacing in between the fastening member 100 
and the support 300. This ensures air circulation and helps to 
keep the structure dry. 
0288. In a preferred embodiment, the groove 216 is 
arranged in between the first tongue 212 and a second tongue 
214. However, in general only one tongue suffices (FIG. 1a, 
element 220). An embodiment of a combination comprises 

0289 a fastening member 100 as discussed above, the 
fastening member 100 comprising a foot part 120 con 
nected to theat least one of the first extension 112 and the 
second extension 114, and wherein the foot 120 part 
extends from the at least one extension in a direction that 
is reverse to the first direction; and 

0290 at least a first element 210 comprising a first 
tongue 212, wherein 

0291 the height Hf of the foot part 120 of the fastening 
member 100 is less than the thickness Tt of the first 
tongue 212. 

The difference between the height of the foot and the thick 
ness of the tongue was discussed above. 
0292 A fastening member can be arranged in to an 
arrangement, as depicted e.g. in FIGS. 6b and 6c. Such an 
arrangement comprises 

0293 a fastening member 100 as described above, 
0294 a first element 210 comprising a first groove 216, 
0295 a second element 220 comprising a second 
groove 226, wherein 

0296 the second element 220 is arranged parallel or 
substantially parallel to the first element 210, 

0297 the first extension 112 of the fastening member 
100 is arranged to the first groove 216, and 

0298 the second extension 114 of the fastening mem 
ber 100 is arranged to the second groove 226. 

0299 The second element 220 may be arranged parallel to 
the first element 210, as depicted in FIG. 6c. Generally the 
element 210 has a shape of a rectangular parallelepiped with 
three dimensions. The greatest of these dimensions may be 
referred to as length. The elements are parallel when their 
lengths are parallel. The elements are substantially parallel 
when their lengths are substantially parallel. The lengths are 
substantially parallel when the angle between the direction of 
the length of the first element and the direction of the length 
of the second element is less than 0.5 degrees. The term 
“angle' here refers to the smaller of the two angles defined by 
two directions in a plane comprising both the directions. 
0300. The fastening member shown in FIG. 4a can be used 
to fasten two elements that are arranged in an angle relative to 
each other. It can also be used to attach three elements, of 
which two are parallel and one is arranged in an angle, e.g. 
one is perpendicular to the others. These issues are illustrated 
in FIGS. 7a-7c. FIG. 7a shows an arrangement, wherein 

0301 the fastening member 100 comprises a third 
extension 116 connected to at least one of the first exten 
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sion 112 and the second extension 114 and extending in 
a third direction SZ, wherein the third direction SZ is 
perpendicular to the first direction Sx, and the third 
direction SZ is perpendicular to the second direction Sy; 
and the arrangement comprises 

0302) a further element 230 comprising a further groove 
236 (compare to FIGS. 6b and 6c), 

0303 the further element 230 is arranged in an angle 
relative to the first element 210, wherein the angle is at 
least 25 degrees, 

0304 the first extension 112 of the fastening member 
100 is arranged to the groove 216 of the first element 
210, and 

0305 the third extension 116 of the fastening member 
100 is arranged to the groove 236 of the further element. 

0306 Referring to FIG.7b, the elements may be arranged 
perpendicularly or essentially perpendicularly. The elements 
are perpendicular when their lengths are perpendicular to 
each other. The elements are substantially perpendicular 
when their lengths are substantially perpendicular to each 
other. The lengths are Substantially perpendicular to each 
other, when the angle between the direction of the length of 
the first element and the direction of the length of the second 
element is more than 89.5 degrees. The term “angle' here 
refers to the smaller of the two angles defined by two direc 
tions in a plane comprising both the directions. 
0307. However, referring to FIG. 7c, the elements may be 
arranged in another angle with respect to each other. In FIG. 
7c, the third element 230 is arranged in an angle of 45 degrees 
relative to the first element 210. Typical angles of at least 25 
degrees in this context include 30+2 degrees, 45-2 degrees, 
and 60+2 degrees. 
0308. The “further element 230” may be a second element, 
as shown in FIG. 7a. However, in a more common case, the 
“further element 230' is a third element, and the fastening 
member 100 is used to fasten three elements. This is depicted 
in FIGS. 7b and 7c. 
0309. A fastening member of an arrangement may com 
prise the fourth extension 118, as discussed above. 
0310. In an arrangement, the fastening member is located 
a distance apart from the Support, as depicted e.g. in FIG.2a. 
This is achieved by selecting, in a corresponding combination 
of the fastening member 100 and an element 210, the height 
Hf of the foot part 120 such that the height Hf of the foot part 
120 is less than the thickness Tt of the tongue 212, as dis 
cussed above. 
0311 Even if the projection 152 enables the fastening 
member 100 to be easily fixed to a groove 216, the problem 
related to tilting of the fastening member is solved even if the 
element 210, 220 comprises only one tongue. Such an 
arrangement comprises 

0312 a fastening member 100 as disclosed above, 
0313 a first element 210 comprising at least a first 
tongue 212 of the first element 210, 

0314 a second element 220 comprising at least a first 
tongue 222 of the second element 220, 

0315 a support 300, and 
0316 a fixing means 250, wherein 
0317 the first tongue 212 of the first element 210 is 
arranged in between the first extension 112 of the fas 
tening means 100 and the support 300, 

0318 the projection 152 of the fastening means 100 
protrudes towards the support 300, and 
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0319 the first tongue 222 of the second element 220 is 
arranged in between the second extension 114 of the 
fastening means 100 and the support 300. 

0320 Also in this case, a foot part 120 can be used to 
control the spacing between the elements. Thus, in an 
embodiment, 

0321 the fastening member 100 further comprises a 
foot part 120 connected to at least one of the first exten 
sion 112 and the second extension 114, and in the 
arrangement 

0322 the foot part 120 extends from the at least one 
extension 112, 114 in a direction -SX that is reverse to 
the first direction SX, and 

0323 the projection 152 protrudes in the direction-SX 
that is reverse to the first direction SX. 

0324 Issues discussed above for the thickness variation 
for the element, and optionally to a second element, apply. 
Moreover, issues related to the relation between the height Hf 
of the foot part 120 and the thickness Tt of the tongue 212 are 
valid also in the case, wherein the element 210, 220 comprises 
only one tongue on a side, i.e. a groove is not arranged in 
between two tongues. 
0325 When fastening elements (210, 220, 230) to a sup 
port 300 and to each other, a method for fastening two ele 
ments (210, 220, 230) to a support 300 is performed. In the 
method, a first element 210 may already be arranged next to 
a support 300. In the alternative, also the first element may be 
arranged available and arranged next to the support 300. The 
elements 210, 220 may be elements for flooring, whereby 
they are arranged on to a Support. However, the elements 210, 
220 may be elements for ceiling, whereby they are arranged 
under a Support. In these cases and also in walls, the elements 
210, 220 are arranged next to a support 300. 
0326. The method comprises 

0327 optionally, arranging available a first element 210 
comprising a first groove 216 and arranging the first 
element 210 next to a support 300, 

0328 arranging available a fastening member 100 as 
described above, 

0329 arranging available a second element 220 com 
prising a second groove 226, and in the following order 
either 

0330 (a.i) inserting the first extension 112 of the fas 
tening member 100 to the first groove 216 of the first 
element 210, 

0331 (a, ii) arranging the second element 220 such that 
another extension (i.e. the second extension 114, the 
third extension 116, or the third extension 118) of the 
fastening member 100 becomes arranged into the sec 
ond groove 226, and 

0332 (a, iii) fixing the fastening member 100 to the 
support 300 using a fixing means 250 such as a screw; 
OR 

0333) (b.i) inserting the first extension 112 of the fas 
tening member 100 to the second groove 226 of the 
second element 220, 

0334 (b. ii) arranging the second element 220 such that 
another extension (i.e. the second extension 114, the 
third extension 116, or the third extension 118) of the 
fastening member 100 becomes arranged into the first 
groove 216, and 

0335) (b. iii) fixing the fastening member 100 to the 
support 300 using a fixing means 250 such as a screw. 
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0336. The alternatives are herein defined, since in an 
embodiment, only the second element 220 is arranged avail 
able, while the first element 210 is already fixed from another 
groove. 
0337 The “another extension” refers to the second exten 
sion 114, when the elements are aligned parallel to each other 
(FIG. 6b). The “another extension” refers to the third exten 
sion 116, when the elements are aligned perpendicular to each 
other (FIG. 7a). 
0338. In particular, the method comprises either 
0339 (a.i) inserting the first extension 112 of the fas 
tening member 100 to the first groove 216 of the first 
element 210, and without prefixing the fastening mem 
ber 100 to the support, 

0340 (a, ii) arranging the second element 220 such that 
another extension (i.e. the second extension 114, the 
third extension 116, or the third extension 118) of the 
fastening member 100 becomes arranged into the sec 
ond groove 226; OR 

0341 (b.i) inserting the first extension 112 of the fas 
tening member 100 to the second groove 226 of the 
second element 220, and without prefixing the fastening 
member 100 to the support, 

0342 (b. ii) arranging the second element 220 such that 
another extension (i.e. the second extension 114, the 
third extension 116, or the third extension 118) of the 
fastening member 100 becomes arranged into the first 
groove 216, and 

0343. The described order is possible because of the struc 
ture of the fastening member. If a fastening means without the 
projection would be used, the fastening means should be fixed 
or pre-fixed to the support 300 already after the first extension 
had been inserted to the first groove. If not pre-fixed, such a 
fastening means would fall off from the element. However, in 
the present case, the projection 152 fixes the first extension 
112 to the first groove 216, whereby the pre-fixing can be 
omitted. This saves time on the construction site. Additional 
benefits related to the size variations of the elements were 
discussed above. 
0344) Moreover, in practice it may be easier to arrange the 
extension 112 of the fastening member 100 to the first ele 
ment that has already been arranged next to a Support. Thus, 
of the choices (a) and (b), the option (a), i.e. (a.i), (a.ii) and 
(a.iii) may be preferable. 
0345. As described above, inserting the first extension 112 
to the first groove 216 preferably requires only a relatively 
small force or a relatively low impact. An embodiment of the 
method comprises 

0346 inserting the first extension of the fastening mem 
ber to the first groove of the first element, using a force 
of at most 50 N. or an object having a momentum of at 
most 1 kgm/s. 

0347 In a similar way, the first extension 112 may be 
inserted to the second groove 226 of the second element with 
a relatively small force or a relatively low impact. 
0348 Once inserted, the fastening member 100 is prefer 
ably also removable from the first groove 216. E.g. a user may 
accidentally insert the fastening member to a wrong location, 
whereby it should be removable. Preferably the fastening 
member 100 is removable from the groove 216 with a force 
that is at most 50 N. more preferably at most 30 N. 
0349. It has also been found that, regardless of some 
details of the fastening member, a gap in between a Support 
and a fastening member helps air circulation, and thereby 
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increases the service life of the arrangement. For this air 
circulation, the projection is not necessary. Referring to FIG. 
8, a corresponding combination comprises 

0350 a fastening member 190 (a different reference 
number, since this fastening member 190 lacks the pro 
jection 152), comprising 
0351 a first extension 112 having a height Te in a first 
direction SX and extending in a second direction Sy, 
wherein the second direction Sy is perpendicular to 
the first direction SX, 

0352 a second extension 114 connected to the first 
extension 112 and extending in a direction -Sy that is 
reverse to the second direction Sy, 

0353 at least one hole 140 penetrating the fastening 
member in a direction such that the central axis of the 
hole is parallel to the first direction Sx or forms a first 
angle with the first direction Sx, wherein the first 
angle is less than 45 degrees, and 

0354 a foot part 120 connected to the at least one of 
the first extension 112 and the second extension 114, 
and extending from the at least one extension 112 in a 
direction reverse to the first direction, and 

0355 an element 210 comprising a first tongue 212, and 
0356 the first tongue 212 has a first tongue thickness Tt, 
wherein the height of the foot part of the fastening mem 
ber is less than the thickness of the first tongue. 

0357. In a combination, the groove is arranged in between 
two tongues. 
0358. The combination may be used in an arrangement. 
The arrangement further comprises a second element 220 
comprising a first tongue 222 of the second element, and a 
support 300. In the arrangement the second element 220 is 
arranged parallel to the first element 210; the first tongue 212 
of the first element 210 is arranged in between the first exten 
sion 112 of the fastening member 190 and the support 300; 
and the first tongue 222 of the second element 220 is arranged 
in between the second extension 114 of the fastening member 
190 and the support 300, whereby the fastening member 190 
is located a distance apart from the support 300. 
0359 An arrangement comprises a fixing means 250, and 
in the arrangement, the fixing means 250 penetrates through 
the hole 140 of the fastening means 190 to the support 300, 
and the fastening member 190 is located a distance apart from 
the support 300. 

1. A fastening member, comprising 
a first extension (i) having a thickness in a first direction, 

(ii) extending in a second direction, wherein the second 
direction is perpendicular to the first direction, and (iii) 
having a length in a third direction, wherein the third 
direction is perpendicular to the first direction and the 
third direction is perpendicular to the second direction, 

a second extension connected to the first extension and 
extending in a direction that is reverse to the second 
direction, 

a foot part connected to the at least one of the first extension 
and the second extension, wherein 

the foot part extends from the at least one extension in a 
direction that is reverse to the first direction and 

a width of the foot part in the second direction is configured 
to determine the spacing between two adjacent elements 
to be fastened by the fastening member, the fastening 
member comprising 

at least one hole penetrating the fastening member Such 
that the central axis of the hole is parallel to the first 
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direction or forms a first angle with the first direction, 
wherein the first angle is less than 45 degrees, and 

at least one projection, wherein 
the projection protrudes from the first extension to the first 

direction or to a direction that is reverse to the first 
direction, 

the projection extends in a direction of extension, and 
the direction of extension is parallel to the second direction 

or forms a second angle with the second direction, 
wherein the second angle is at most 45 degrees, 

characterized in that 
the first extension has a first thickness at a first location, 
the first extension has a second thickness at a second loca 

tion, wherein 
the second thickness is less than the first thickness, and 
the second location is closer to a boundary of the first 

extension than the first location. 
2-5. (canceled) 
6. The fastening member of claim 1, wherein 
the shape of the fastening member defines a central plane 

having a Surface normal parallel to the second direction 
and dividing the fastening member to two equally large 
parts, 

the first extension has a width from the central plane of the 
fastening member to the boundary of the first extension 
in the second direction, and 

the thickness of the first extension depends on the point of 
observation in Such a way that 

the thickness of the first extension starts to decrease a 
distance apart from the central plane, wherein 

the distance is at most 75%, preferably at most 66% of the 
width of the first extension. 

7. The fastening member of claim 1, wherein 
the shape of the fastening member defines a central plane 

having a Surface normal parallel to the second direction 
and dividing the fastening member to two equally large 
parts, 

the first extension has first thickness at the central plane, or 
if a foot part is present, at the point where the first 
extension intersects with a foot part, 

the first extension has second thickness at the boundary of 
first extension, wherein the boundary is located towards 
the second direction from the central plane, 

the ratio of the second thickness to the first thickness is at 
most 90%, preferably at most 75%. 

8. The fastening member of claim 1, wherein 
the shape of the fastening member defines a central plane 

having a Surface normal parallel to the second direction 
and dividing the fastening member to two equally large 
parts, 

the first extension has first thickness at the central plane, or 
if a foot part is present, at the point where the first 
extension intersects with a foot part, 

the first extension has second thickness at the boundary of 
first extension, wherein the boundary is located towards 
the second direction from the central plane, 

the second thickness is less than 3.5 mm and 
the first thickness is from 4.0 mm to 4.8 mm. 
9-10. (canceled) 
11. The fastening member of claim 1, wherein 
the projection has width in a direction that is perpendicular 

to the first direction, 
the projection has a first width at an intersection between 

the first extension and the projection, 
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the projection has a second width at the other end of the 
projection, wherein the other end of the projection is 
located in the first direction or a direction that is reverse 
to the first direction, from the intersection, and 

the second width is smaller than the first width. 
12. (canceled) 
13. The fastening member of claim 1, wherein 
the projection protrudes in a direction that is reverse to the 

first direction. 
14-16. (canceled) 
17. The fastening member of any of claim 1, wherein 
the total cross sectional area of the projections protruding 

from the first extension as observed from the first direc 
tion is Aptot, 

the cross sectional area of the first extension as observed 
from the first direction is Ae1, and 

the ratio Aptot/Ae1 is at most 25%; preferably at most 
10%, or at most 5%. 

18. (canceled) 
19. The fastening member of claim 1, comprising 
a second projection, wherein 
the second projection is arranged to the second extension, 
the second projection protrudes to the first direction or to a 

direction reverse to the first direction. 
20-23. (canceled) 
24. The fastening member of claim 1, wherein 
the height of the foot part, as measured from the intersec 

tion of the foot part and an extension to an end of the foot 
part, is at least 2 mm, preferably 

from 3 mm to 7 mm 
25. (canceled) 
26. The fastening member of claim 1, wherein 
the first extension has a width from the central plane of the 

fastening member to the exterior of the first extension in 
the second direction, 

the foot part has a width, and 
the width of the first extension exceeds half the width of the 

foot part by at least 5 mm, and by at most 12 mm. 
27. (canceled) 
28. The fastening member of claim 1, wherein 
the width of the foot part, as measured in the second direc 

tion, is at least 3 mm, preferably 
at most 15 mm. 

29-32. (canceled) 
33. The fastening member of claim 1, comprising 
a third extension connected to at least one of the first 

extension and the second extension and extending in a 
third direction, wherein the third direction is perpen 
dicular to the first direction, and the third direction is 
perpendicular to the second direction. 

34. The fastening member of claim 33, comprising 
a fourth extension connected to at least one of the first 

extension and the second extension and extending 
reverse to the third direction. 

35. The fastening member of claim 33, comprising 
a further projection arranged to the third extension, 

wherein 
the further projection protrudes to the first direction or to a 

direction that is reverse to the first direction. 
36. The fastening member claim 1, comprising 
a first projection that is arranged to the first extension and 

protrudes to a direction that is reverse to the first direc 
tion, 
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a second projection that is arranged to the second extension 
and protrudes to a direction that is reverse to the first 
direction, 

a third extension connected to at least one of the first 
extension and the second extension and extending in a 
third direction, wherein the third direction is perpen 
dicular to the first direction, and the third direction is 
perpendicular to the second direction, 

a third projection that is arranged to the third extension and 
protrudes to a direction that is reverse to the first direc 
tion, 

a fourth extension connected to at least one of the first 
extension and the second extension and extending 
reverse to the third direction, and 

a fourth projection that is arranged to the fourth extension 
and protrudes to a direction that is reverse to the first 
direction. 

37-64. (canceled) 
65. A method for fastening two elements to a support, the 

method comprising 
optionally arranging available a first element comprising a 

first groove and arranging the first element next to a 
Support, 

arranging available a fastening member of claim 1, 
arranging available a second element comprising a second 

groove, 
and the method comprises, in the following order 

(a.i) inserting the first extension of the fastening memberto 
the first groove of the first element, 

(a, ii) arranging the second element such that another 
extension of the fastening member becomes arranged 
into the second groove, and 

(a, iii) fixing the fastening member to the Support using a 
fixing means such as a screw; OR in the following order 
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(b.i) inserting the first extension of the fastening memberto 
the second groove of the second element, 

(b. ii) arranging the second element Such that another 
extension of the fastening member becomes arranged 
into the first groove, and 

(b. iii) fixing the fastening member to the Support using a 
fixing means such as a screw. 

66. The method of claim 65 comprising, in the following 
order 

(a,i) inserting the first extension of the fastening member to 
the first groove of the first element, 

(a, ii) arranging the second element such that another 
extension of the fastening member becomes arranged 
into the second groove, and 

(a, iii) fixing the fastening member to the Support using a 
fixing means such as a screw. 

67. The method of claim 65, comprising 
arranging the second element Such that the second exten 

sion of the fastening member becomes arranged into the 
second groove and the first extension becomes arranged 
in the first groove, or 

arranging the second element Such that the first extension 
of the fastening member becomes arranged into the Sec 
ond groove and the second extension becomes arranged 
in the first groove. 

68. (canceled) 
69. The method of claim 65, comprising 
inserting the first extension of the fastening member to the 

first groove of the first element or to the second groove of 
the second element, using a force of at most 50 N, or an 
object having a momentum of at most 2 kgm/s. 

70-73. (canceled) 
74. The fastening member of claim 1, comprising 
thermoplastic polymer. 

k k k k k 
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