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ABSTRACT

The invention relates to a strip for a building board (2),
exhibiting a board body (S) which is formed with a gripping
stud (24). The strip (10) extends from the body (S) and from
which are formed gripping elements (26,28), which are bent
round the gripping stud (24) for mechanical fastening of the
strip (10) to the body (S), as well as a locking element (12)
for enabling mechanical joining of the board (2) to similar
boards.
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METAL STRIP FOR INTERLOCKING
FLOORBOARD AND A FLOORBOARD USING
SAME
CROSS-REFERENCE TO RELATED
APPLICATIONS

0001. This application is a continuation of application
Ser. No. 10/171,752, filed Jun. 17, 2002, which is a con

tinuation of application Ser. No. 09/816,166, filed on Mar.
26, 2001; now abandoned, which is a continuation of

application Ser. No. 09/323,999, filed on Jun. 2, 1999, now
U.S. Pat. No. 6,205,639; which is a continuation of PCT/
SE97/02033, which was filed on Dec. 5, 1997 and claims

priority to SE 9604484-7 filed on Dec. 5, 1996; and this
application is also a continuation of application Ser. No.
09/534,007, filed on Mar. 24, 2000, now U.S. Pat. No.

6,516,579; which is a continuation of application Ser. No.
09/356,563, filed on Jul 19, 1999 now U.S. Pat. No.

6,182,410; which is a continuation of application Ser. No.
09/193,687, filed on Nov. 18, 1998, now U.S. Pat. No.

6,023,907; which is a continuation of application Ser. No.
09/003,499, filed on Jan. 6, 1998, now U.S. Pat. No.

5,860,267; which is a divisional of application Ser. No.
08/436.224, filed on May 17, 1995, now U.S. Pat. No.
5,706,621, which claims priority of PCT/SE94/00386, filed
in Sweden on Apr. 29, 1994 and claims priority to SE
9301595-6 filed on May 10, 2003. The entire contents of
each of the above applications are hereby incorporated
herein by reference.
BACKGROUND OF THE INVENTION

0002) 1. Field of the Invention
0003. The present invention generally relates to a method
for making a building board, Such as a floorboard, which
board is intended to be mechanically joined to Similar
building boards and which board comprises a board body as
well as, for the mechanical joining, a metal Strip which is
mechanically connected to, and projects from, the board
body and which is formed with a locking element intended
to engage with a complementary locking groove of an
adjoining building board.
0004 More specifically, the invention relates to an
improved technique for the mechanical connection between
the metal strip and the body.
0005 2. Description of Related Art
0006. A building board, for example a floorboard, pro
Vided with a projecting metal Strip formed with a locking
element for mechanical joining is described in WO
94/26999. The content of that document shall be considered

to be part of the present description, and provides a more
detailed description of how Such building boards can be
designed and joined together. The background, features and
advantages of the invention will be described specifically for
this known type of floorboard, but it should be emphasised
that the invention is useful for making building board types
other than floorboards, Such as wall panels and roof slabs.
All references to the term “floorboard’ should therefore be

considered to apply to building boards in general.
0007 WO94/26999 thus discloses a system for mechani
cal joining of floorboards. A first mechanical connection
provides mutual vertical locking of the joint edges and may
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be in the form of a tongue-and-groove joint along the joint.
A Second mechanical connection provides mutual horizontal
locking of the boards in a direction at right angles to the joint
edges of the boards.
0008. In order to illustrate the situation upon which the
present invention is based, reference is now made to FIG. 1,
which shows in Section a joint between two identical
mechanically joined floorboards 2. The method according to
the invention is useful for making such floorboards. The
design and the function of the floorboards 2 substantially
correspond to what is known from WO94/26999. However,
there are certain differences compared to the prior art with
respect to the geometrical shapes of a gripping Stud and a
locking element.
0009. Each board 2 has a top side 4 and underside 6 and,
for illustration purposes, can be assumed to be made of a
board body S of laminated fibreboard, plastic composite,
wood or the like. The thickness of the body S can, for
example, be 7 mm. To enable a mechanical connection,
opposite joint edges 8 of the boards 2 are formed with an
integrated metal Strip 10 mounted at the factory, as well as
a locking groove 16. The strip 10 is preferably made of sheet
aluminium and extends horizontally from the underside 6 of
the board 2 in the direction of the second floorboard and runs

continuously throughout the entire length of the joint. How
ever, the strip 10 can be divided into smaller parts, which
cover the main portion of the length of the joint.

0010. In order to achieve the required joint tolerances as

well as Simple laying, the Strip 10 is integrally formed with
the board, i.e. it is mounted at the factory and should
Specifically not be mounted in connection with laying. AS a
non-restrictive example, the strip 10 may have a width of
about 30 mm and a thickness of about 0.6 mm. Metal sheet
materials other than aluminium could also be used.

0011 Along its one side edge, the strip 10 is formed with
a locking element 12, bent from the sheet material, which
exhibits an active locking Surface 14 having a height, of e.g.
1.0 mm. In the joined State, the locking element 12 is
received in a locking groove 16, formed in the underside 6
of the Second board and extending parallel to and Spaced
from the joint edge 8. The locking element 12 and the
locking groove 16 together form the above-mentioned Sec
ond mechanical connection, locking the boards 2 to each
other in the direction designated D2. More specifically, the
locking Surface 14 of the locking element 12 Serves as a stop
with respect to the surface 18 of the locking groove 16
closest to the joint edges 8.
0012. When the boards 2 are joined together according to
FIG. 1, they can occupy a relative position in the direction
D2 where a small play D, as Small as 0.01 mm, exists
between the locking Surface 14 and the locking groove 16.
This play makes it possible to displace the boards 2 in the
direction of the joint without the use of tools. This displace
ability facilitates the laying and enables joining together the
short sides by snap action. Reference is made to WO
94/26999 for a more detailed description of the function and
advantages of this construction.
0013 The strip 10 is mounted in a tolerance-equalising
groove in the underside 6 of the board 2. In this embodiment,
the width of the equalising groove is approximately equal to
half the width of the strip 10, i.e. about 15 mm. The
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functioning of and different ways of forming the equalising
groove are described in detail in WO94/26999 and, conse
quently, need not be repeated here.
0014) The strip 10 is mechanically fitted to the body S in
the following manner. A groove 20 is provided in the
underside 6 of the body S at a distance from a recess 22
adjacent to the joint edge 8. The groove 20 may be formed
either as a continuous groove extending throughout the
entire length of the body S, or as a number of Separate
grooves. Together with the receSS 22, this groove 20 defines
a dove-tail gripping Stud 24 of the body S. In its fastened
state in FIG. 1, the strip 10 exhibits a number of punched
and bent tongues 26 as well as one or more lipS 28, which
are bent round opposite Sides of the gripping Stud 24. The
term “gripping element' will be used in the following as a
general term for tongues, lipS and corresponding compo
nents of the strip which are formed from the sheet material
and bent round the gripping stud 24 of the body S.
OBJECTS AND SUMMARY

0.015. A main object of the invention is to provide a
technique for improving building boards of the type men
tioned above.

0016 A particular object of the invention is to provide a
technique for improving the mechanical fastening of the
strip to the body.

0017. It is also an object of the invention to provide a

technique for improving a manufacturing method for build
ing boards of the type mentioned above.
0.018 For achieving these and other objects, according to
the invention a method is provided for making a building
board having the features recited in the appended claims.
0.019 Thus, the invention provides a method for making
a building board, which exhibits a board body formed with
a gripping Stud, and a metal Strip extending from the body,
from which are formed gripping elements which are bent
round the gripping Stud for mechanical fastening of the Strip
to the body, as well as a locking element for enabling
mechanical joining of the board to Similar boards. The
method is characterised by preforming the gripping elements
of the Strip prior to bending them round the gripping Stud,
and Subsequently bending the preformed gripping elements
round the gripping Stud, the preforming being Such that, as
a result of the bending, the preformed gripping elements
Strike against the gripping Stud and thereby undergo a
deformation in the opposite direction to the preforming in a
final Stage of the bending.
0020. The preforming which occurs during said final
Stage of the bending preferably results in a biasing of the
gripping elements of the Strip against the gripping Stud.
0021. The preforming as well as the bending of the
gripping elements are preferably carried out by means of
punching means operating essentially at right angles to a
principal plane of the Strip/building board, and, in a particu
larly preferred embodiment, Such punching means are
arranged in one and the same punching tool So that they are
Stationary in relation to each other during the preforming
and the bending.
0022. For achieving good fastening, and for eliminating
tolerance problems, the gripping elements are preferably

preformed to Such an extent that Said deformation which
arises during the final Stage of the bending consists of a
permanent reverse bending of the gripping elements as well
as a resilient return of the gripping elements. In this con
nection, the reverse bending can compensate for tolerances
with respect to, for example, the position of the gripping Stud
in relation to the board body or in relation to bending
punching means, while a biasing force which is achieved by
the resilient return can be kept essentially constant.
0023 AS is already known per se from the aforemen
tioned WO 94/26999, the gripping stud is preferably pro
Vided with undercut gripping edges round which bending is
carried out. A particularly Strong gripping Stud, Suitable for
the biasing technique according to the invention, can be
obtained if the gripping edges of the gripping Stud are
formed with first non-undercut gripping edge parts closest to
the Strip and Second undercut gripping edge parts adjacent
thereto. During the bending, the non-undercut gripping
edges achieve a reinforcement of the gripping Stud, while the
preformed gripping elements are biased essentially only
against the undercut gripping edge parts.
0024 Undercut gripping edges of the gripping Stud pref
erably exhibit an undercutting angle of 10-45 in relation to
the normal to a principal plane of the building board, and the
gripping elements are preferably preformed with a preform
ing angle of 15-90 in relation to a principal plane of the
Strip. However, for achieving the biasing, the undercutting
angle should be Smaller than the pre-forming angle, and
preferably So much Smaller that, even in the case of devia
tions due to tolerance in the position of the gripping Stud, a
permanent reverse bending of the gripping elements as well
as a resilient return thereof are always obtained. A return
angle in the order of 45 has been found suitable.
0025. In a preferred embodiment, the preforming is
achieved by bending each gripping element through a pre
determined pre-bending angle at a first point Spaced from a
free end of the gripping element, and the bending is achieved
by bending the gripping element thus preformed at a Second
point, which is located farther away from Said free end than
the first point. Specifically, the pre-bending can be per
formed against a punch die Separate from the gripping Stud,
while the bending is not carried out until the Strip has been
positioned against the gripping Stud, which in this connec
tion Serves as a punch die.
0026. These and other embodiments of the invention will
appear from the appended claims and the following descrip
tion of preferred embodiments.
0027. By the biasing technique according to the invention
with preforming and bending, Several advantages are
achieved from a manufacturing as well as a product point of
view:

0028. The board body, which is typically made of wood
or a wood-based material, or of plastic, may change its
dimensions in connection with variations in moisture and

temperature, while the metal Strip is temperature-Sensitive
only. Such dimensional changes of the body and/or the metal
Strip may have a negative impact on the mechanical con
nection between the body and the Strip, and may specifically
result in undesired joint gaps between the boards as well as
poor Strength.
0029. A first advantage of the invention is that it ensures
that Such dimensional changes of the body and/or the Strip
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do not impair the mechanical connection, Since, according to
the invention, the mechanical connection between the Strip
and the board body can be biased and, consequently, can
automatically and continuously adjust to every dimensional
change of these two components. In this way, it is ensured
that the Strip is always firmly and Securely connected to the
board body, so that the relative position of these two
components remains correct and unchanged. By the inven
tion, Strips which are loose and can be displaced relative to
the board body are thus avoided and, consequently, undes
ired joint gaps and poor Strength due to loosely attached
Strips are eliminated.
0.030. In addition to the above-mentioned environmen
tally-caused dimensional variations of the finished building
board, a variation can also occur in the position of the
gripping Stud in relation to the board body. This positional
variation is due to tolerances in the manufacturing of the
gripping Stud, especially if its gripping edges are formed by
milling. As a result of these tolerances, the position of the
gripping edges in relation to the joint edge of the body may

vary somewhat (e.g. in the order of +0.05 mm) from one

building board to another. If the Strip is positioned in relation
to the gripping Stud at the time of manufacturing, this
positional variation of the gripping edges may result in the
Strip being positioned incorrectly.
0.031) A second advantage of the invention is that the
preforming in combination with reverse bending and biasing
compensates for the above-mentioned positional variation of
the gripping edge, Since an “incorrect' position of the
gripping edges can be compensated for by the fact that the
gripping elements of the Strip can be caused always to Strike
against the gripping edges during bending and be reverse
bent to different extents, depending upon the position of the
corresponding gripping edge.
0.032 Generally, in manufacturing, it is desirable to be
able to operate within the largest possible tolerances, Since
this reduces Set-up and take-down times, checks, and tool
grinding. In the present case, a Suitably designed preforming
can handle tolerances of e.g. 0.15 mm.
0033. A third advantage provided by the invention is that,
by Virtue of being preformed, the gripping elements of the
Strip can always be moved to the correct position in relation
to the bending punches and Still Strike against and be reverse
bent by the gripping Stud which is positioned within a certain
manufacturing tolerance in relation to the bending punches.
This advantage means that even if the relative position
between the gripping edges of the body and the bending
punches should vary Somewhat between different punching
operations, this does not have a negative effect on the quality
of the mechanical connection between the Strip and the
board body.
0034. A further advantage achieved by the invention is
that the biasing force applied to the gripping Stud by the bent
gripping elements of the mechanically attached Strip is
essentially independent of both the punching force which is
applied by means of the bending punches and the length of
Stroke of the bending punches. The advantage of this is that

(i) the bending punches and (ii) other punches required for
making the floorboard (such as pre-bending punches, punch
ing machines, etc) can be mounted in one and the same

punching tool, which during manufacturing moves to-and
fro with a length of Stroke common to all punches and a
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common pressing power. Specifically, this makes it possible
to allow the bending punches, when they are moving in the
direction of the Strip, to continue a distance past the point in
the punching motion at which the fastening of the Strip to the
board body is completed, enabling the other punches to
complete their punching function during a final, inactive
motion of the bending punches.
0035. The biasing force can be controlled with the aid of

parameters of the metal Strip (sheet thickness, alloy, etc.), as

well as with the aid of the position, angle, and length of the
preformed gripping elements in relation to the gripping
edges and the undercut of the Same, and with the aid of the
relative position of the gripping edges and the bending
punches.
0036) The forming of the locking element of the strip is
preferably carried out by means of punches operating essen
tially at right angles to the principal plane of the floorboard,
and, as mentioned above, it is an advantage if all punching
operations can be carried out with one and the same punch
ing tool. Consequently, it is desirable that the fastening of
the Strip can also be carried out by means of punches
operating at right angles to the principal plane of the
floorboard. A further advantage of the invention is that the
preforming makes this possible, Since the preforming means
that the punching equipment need not include bending
punches operating from the Side for fastening the Strip to the
gripping Stud.

0037 Another advantage of bending punches operating
at right angles is that the compression pressure on the same
can be optionally very high with no risk of the gripping Stud
breaking, while the fastening force against the gripping Stud
can be exactly controlled by the deformation of the strip.
Whereas, if the bending punches had been operating towards
the edges of the gripping Stud, whose position varies in Such
a punching direction because of the aforementioned manu
facturing tolerances, the preSSure on the gripping Stud would
have varied considerably, with the risk of the gripping Stud
breaking or the fastening of the Strip being loose.
0038 A further advantage of the invention is that the
preforming makes it possible to reduce the thickness of the
board body and, consequently, of the finished building
board, by virtue of the fact that the height of the gripping
Stud can be reduced since the gripping elements of the Strip,
which are to be bent round the gripping Stud, are preformed
when the bending is carried out.
BRIEF DESCRIPTION OF THE DRAWINGS

0039 FIG. 1 shows in section two mechanically joined
edge portions of two identical floorboards.
0040 FIG. 2 is an overall view of a production line for
making floorboards according to the invention.
0041 FIG.3 shows the central portion of a press forming
part of the production line in FIG. 2.
0042 FIGS. 4A-4C show three consecutive operational
Steps in an operating cycle of the press in FIG. 3.
0043 FIGS. 5A-5F illustrate preforming, bending and
reverse bending according to the invention.
0044 FIGS. 6A and 6B illustrate the advantage of the
invention when there are tolerances with respect to the
position of the gripping Stud in relation to the board body.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

0045. With reference to FIGS. 2-6 in the appended
drawings, a production line will now be described, which is
uSable for making building boards, Such as floorboards, of
the type mentioned above with reference to FIG. 1 and in
which production line an embodiment of the method accord
ing to the invention is implemented. The same reference
symbols as in FIG. 1 will be used for the components of the
floorboard.

0046) In FIG. 2, a flexible, formable blank 40, preferably
aluminium sheet, is wound onto a reel 42. The aluminium
sheet 40 is fed from the reel 42 to a sheet feeder 46. The task

of the sheet feeder 46 is gradually to feed (arrow P1) the flat

blank 40 into a press 48. On its opposite side, the press 48

(arrow P2) receives machined (milled) bodies S of e.g.

compact laminate from a board feeder 50.
0047. In the production line in FIG. 2, the blank 40 is cut
into Separate metal Strips 10, the locking elements 12 of the
strips 10 are formed, and the strips 10 are mechanically
attached to board bodies S by means of gripping elements
which are formed from the metal strips.
0.048 FIG. 3 schematically shows a central part of the
preSS 48. An upper press table 52 Supports a punch holder
56, and a lower preSS table 54 Supports an associated die
cushion 58 as well as a tool table 60 adjacent to the die
cushion 58, which table forms an upper support surface 62

(see FIG. 4) for the body S. The two press tables 52 and 54

are movable in relation to each other in the direction

indicated by the arrow P3.

0049 FIGS. 4A-C show the parts which are central to (i)
the forming of the locking element 12 of the strip 10 and (ii)
the mechanical attachment of the strip 10 to the body S.
0050 FIGS. 4A-C show the die cushion 58 and the tool
table 60 on a larger scale. In its top side, the die cushion 58
has a forming Surface 64 against which the locking element
12 of the strip 10 is formed, as well as a holding surface 66.
The forming surface 64 is formed by two partial Surfaces of
a groove 68 formed with great precision in the die cushion
58 and extending perpendicular to the plane of the drawing
along the entire width of the blank 40. The tool table 60 has
stop edge 70 which extends transversely of the insertion
direction P2 and against which a predetermined portion of
the body S is caused to abut when the body S is fed into the
press 48. In the preferred embodiment, said predetermined
portion consists of the upper joint edge 8 of the body S. The
Stop edge 70 is to Serve as a reference Surface and, for this
purpose it has an exact, predetermined position in relation to
the forming Surface 64 corresponding to a desired position
of the upper joint edge 8 of the body S in relation to the
locking Surface 14. The forming Surface 64 and the reference
surface 70 together function as a “template” against which
the locking Surface 14 and the upper joint edge 8, respec
tively, are positioned for achieving good tolerance values in
the finished building board.
0051) Three punches S1, S2, and S3 are shown above the
die cushion 58 and the tool table 60. In the embodiment

shown, these punches operate in unison in relation to the die
cushion 58, i.e. they are mutually stationary. Moreover, two
Vertically operating holding-down means T1 and T2, Sepa
rate from the punches S1-S3, are shown. The punches S1-S3

and the holding-down means T1 and T2 are extended over
the entire width of the blank 40. However, S2 is constructed

from a plurality of mutually Separate modules.
0052 The first punch S1 forms the locking surface 14 of
the locking element 12 against the forming Surface 64. The
second punch S2 and the third punch S3 serve to bend the
tongues 26 and the lip 28 round the gripping Stud 24 of the
body S in order mechanically to attach the strip 10 to the
body S. As mentioned above, the second punch S2 is
constructed from modules, each module Serving to bend a
corresponding tongue 26 and having a width of e.g. 10 mm.
To enable the punch S1 to carry out the bending of the lip
28, the latter is preformed in the blank 40 upstream in the
production line, and to enable the punch S2 to carry out Said
bending of the tongues 26, the latter are preformed in the
blank 40 upstream in the production line, so that there are
openings 72 in the blank 40 for receiving the second punch
S2.

0053 An operating cycle of the production line described
above will now be described in more detail. First, the part of
the blank 40 which is to form the strip 10 is gradually fed
over the die cushion 58. During the feeding, the lip 28 and
the tongues 26 are preformed and the strip 10 is still integral
with the rest of the blank 40. A certain partial separation may
nevertheless have taken place earlier, but in any case, in this
feeding Step, the Strip 10 is not handled as a Separate unit.
Substantially simultaneously, a body S is fed over the tool
table 60 and is positioned with its upper joint edge 8 abutting
against the reference surface 70.
0054 Subsequently, the holding-down means T1 and T2
are activated to the holding position shown in FIG. 4B. T1
fixes the strip 10 relative to the die cushion 58. T2 fixes the
strip relative to the underside 6 of the body S and fixes the
body S relative to the tool table 60 and, consequently, also
relative to the reference Surface 70. T1 and T2 are main

tained in this holding position until the locking element 12
has been formed and the strip 10 has been mechanically
fastened to the body S.
0055. In the next step, the punches S1-S3 are activated in

unison according to FIGS. 4B and 4C, so that (i) the locking
Surface 14 of the locking element 12 is formed against the

forming Surface 64, (ii) the Strip is separated from the blank
40 by being cut off with e.g. a punch, and (iii) the Strip is
fastened to the body S. These three operations thus take
place Substantially simultaneously. In order to ensure that
S1“bottoms” against the groove 68, the punches S2 and S3
move Somewhat ahead of S1. In this way, Subsequent to
completing their bending of the tongues 24 and the lip 28,
the punches S2 and S3 can continue an extra distance during
the final forming of the locking element 12 by means of the

punch S1. All punching operations (cutting, forming, bend
ing) are finished when S1 reaches its bottom position against

the forming surface 64.
0056. As mentioned above, the tongues 26 and the lip 28
are preformed. Prior to positioning and fixing the strip 10 by
means of the holding-down means T1 and T2, both the
tongues 26 and the lip 28 are pre-bent to the position shown
in FIG. 4A. The pre-bending of the tongues 26 as well as of

the lip 28 is achieved in prior manufacturing steps (not
shown). When the punches S2 and S3 are activated (FIGS.
4B and 4C), a second bending takes place round the
gripping Stud 24. In this connection, the pre-bent portion
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will undergo a certain reverse bending, resulting in a bias
arising in the tongues 26 as well as in the lip 28.
0057 FIGS.5A-5F show in more detail the fastening of
a tongue 26 to the gripping Stud 24. The Same technique is
used for the lip 28 and will consequently not be described.
The undercutting angles and preforming angles can be the
Same on both sides of the gripping Stud 24 or, alternatively,
they can be different.
0.058. The gripping edge of the gripping stud 24 round
which the tongue 26 is bent exhibits an undercut gripping
edge part 24a, which forms an undercutting angle of about
30 in relation to a normal N to the principal plane of the
Strip 10, and a non-undercut gripping edge part 24b parallel
to the normal N, which provides a reinforcement of the end
portion of the gripping edge 24 in connection with the
bending.
0059 FIG. 5A shows how the tongue 26 has already
been preformed, when the strip 10 is positioned on the
gripping Stud 24. An outer part 26b of the tongue 26 has been

pre-bent downwards (by means of a pre-bending punch (not
shown) upstream in the production line) at a pre-bending
angle of about 70 in relation to the principal plane of the

Strip 10, round a point P1 which is spaced from the gripping
stud 24. In FIG. 5A, a line F indicates the direction of the

pre-bent outer part 26b. A non-preformed inner part 26a of
the tongue 26 is extended from the gripping Stud 24 to the
point P1.
0060 Alternatively, the preforming of the gripping ele
ments of the Strip can be performed in Several Sub-Steps, and
the preforming can be achieved by bending as in this case,
and/or by a more continuous bending of the gripping ele
ments. The outer part as well as the inner part can be
preformed, and a defined bending point between the inner
part and the outer part is not necessary.
0061 FIG. 5B shows how the bending punch S2 has
been caused to contact the tongue 26 and has begun the
bending round the gripping Stud 24 at a point P2. In this
connection, the direction of the preformed Outer part 26b
essentially coincides with the normal N, as indicated by the
line F.

0062 FIGS. 5C and 5D show how, during continued
bending round the point P2, the line of direction F Subse
quently passes the normal N, the outer part 26b of the tongue
26 coming closer and closer to the undercut gripping edge
part 24a.
0063. In FIG. 5E, the extremity of the outer part 26b of
the tongue 26 has just struck against the undercut gripping
edge part 24a of the gripping Stud 24 at a point P3.
0064. During the final bending round the point P2 from
the state in FIG. 5E to the state in FIG. 5F, the outer part
26b of the tongue 26 is prevented from penetrating into the
gripping Stud 24 to the position indicated by dashed lines,
which illustrates the original pre-bending angle. Instead, the
outer part 26b is forced to reverse bend round the point P1
in a clockwise direction in the Figures, i.e. opposite to the
bending direction round the point P2. In the embodiment
shown, the outer part 26b is reverse bent through a reverse

return (for example in the order of 10). By virtue of the fact
that part of the return is resilient, a bias is obtained between
the tongue 26 and the gripping Stud 24.
0065. Using present day technology, the tolerance when
machining the body S is in the order of 0.02-0.03 mm, and,
in addition, machining tools wear more than punching tools,
which means that, in practice, the dimensional accuracy
when machining the body S can amount to +0.05 mm.
Consequently, the relative position of the bending punches
and the corresponding gripping edges of the gripping Stud 24
may vary. FIGS. 6A and 6B illustrate how this positional
tolerance of the gripping Stud is compensated for by the
invention. In this connection, it should be noted that, for

Several reasons, it may be advantageous from a production
point of View to work with large tolerances.
0.066 FIGS. 6A and 6B correspond to the final state in
FIG. 5F and show the result after finished bending in two
extreme cases. In FIG. 6A, as a result of machining toler
ances, the left gripping edge of the gripping Stud 24 lies
displaced maximally from the punch S2. The position of the
gripping edge is indicated by a line Limax and the position
of the punch S2 is indicated by a line L2. In FIG. 6B, as a
result of machining tolerances, the same gripping edge is
instead displaced minimally from the punch S2. In this
Figure, a line Lmin indicates the position of the gripping
edge.
0067 By virtue of the preforming and the return accord
ing to the invention, a Secure mechanical connection is
obtained in both of these extreme cases. In the Situation in

FIG. 6A, the outer part 26b of the tongue 26 is reverse bent
somewhat less compared to the situation in FIG. 6B. How
ever, in both cases, the total reverse bending angle is large
enough for the resilient return angle to be equally large in
both cases, i.e. the size of the biasing force is not affected by
the positional tolerances of the gripping edge.
0068. In FIG. 5A, a circle C is drawn, whose centre
coincides with the bending point P2 and whose radius
corresponds to a maximum distance from the point P2 to the
tip of the outer part 26b. During the bending in steps 5B-5E,
the Outer part of the tongue 26 moves inside this circle C.
Since the radius of the circle C decreases when the pre
bending angle increases, it will be appreciated that the
thickness of the body S and, consequently, of the finished
building board 2 can be reduced by virtue of the preforming,
since the depth of the recesses 20 and 22 in the underside 6
of the body S can be reduced.
0069. As shown in FIG. 4C, the underside of the bending
punches S2 and S3 are located at a distance “A” from the
board body S at the moment when the bending operation is
completed. By virtue of this distance “A”, it is ensured that
the final forming of the locking element 12 in FIG. 4C can
certainly be completed by the punch S1 bottoming against
the die cushion 58.

is So great that it consists of both a permanent reverse

0070 Since the lip 28 extends continuously along the
entire length of the strip 10, while the tongues 26 are located
at a distance from each other in the longitudinal direction of
the strip 10, the pressure on the lip 28 exerted by the punch
S3 will be greater than the pressure on the tongues 26
exerted by the punch S2. The horizontal force F3 generated
by S3 will thus be greater than the opposed force F2 exerted

bending (for example in the order of 39) and a resilient

by the punch S2. The effect of this force differential (F3-F2)

bending angle of about 40 (70°-30). This reverse bending
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is that a possible “banana shape” of the body S, which could
give rise to an undesired gap in the joint between two
interconnected boards, is Straightened out by the board being
pressed against the stop edge 70 of the tool table 60.
0071. The embodiment described above can be varied in
Several ways within the Scope of the appended claims. For
example, the parts of the locking elements 26, 28 which in
the embodiment lie horizontally prior to the bending, can
instead be bent downwards somewhat when the bending
Starts. Moreover, the undercut edge can be designed in ways
other than those described above, for example with a stepped
shape. As an alternative, the gripping edge can be non
undercut, in which case the fastening is effected by frictional
force only and/or penetration into the gripping Stud.

1. A metal Strip for a mechanically interlocking floor
board, the metal Strip comprising:
a main body extending in a planar direction, the main
body including an edge portion defined by a first edge;
a gripping element at the edge portion of the main body;
and

the gripping element includes a lip at the first edge of the
main body and a plurality of opposing tongues arranged
in a row and Spaced inwardly from the lip, each of the
lip and the opposing tongues being bendably connected
to the main body at a proximal end of the lip and the
opposing tongues.

2-52. (canceled)

