PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

E04F 15/02, B21D 5/01 Al

(11) International Publication Number:

(43) International Publication Date:

WO 98/24995

11 June 1998 (11.06.98)

(21) International Application Number: PCT/SE97/02034

(22) International Filing Date: 5 December 1997 (05.12.97)

(30) Priority Data:

9604483-9 SE

5 December 1996 (05.12.96)

(71) Applicant (for all designated States except US): VALINGE
ALUMINIUM AB [SE/SE]; Kyrkogrind 1, S-260 40 Viken
(SE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): PERVAN, Darko [SE/SE];
Kyrkogrénd 1, S-260 40 Viken (SE).

(74) Agent: AWAPATENT AB,; P.O. Box 5117, $-200 71 Malmd
(SE).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO,
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, B, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG).

Published
With international search report.
In English translation (filed in Swedish).
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(57) Abstract

The invention relates to a method and equipment intended
therefore for making a building board (2), comprising a body (S)
fitted with a locking device in the form of a strip (10) extended from
the body (S) with a formed locking surface (14) for mechanical
joining of the board (2) to similar boards, the strip (10) and the
locking surface (14) being formed in one piece from a blank (40).
The invention is characterised by carrying out the following steps A
and B in optional order: A. forming the locking surface (14) against
a forming surface (64) and subsequently keeping the locking surface
(14) thus formed fixed in relation to the forming surface (64) until
both step A and step B have been carried out, B. attaching the strip
(10) to the body (S), and, while carrying out the latter of steps A and
B, by keeping the body (S) fixed against a reference surface (70),
whose position in relation to the forming surface (64), corresponds
to a desired position of the locking surface (14) in relation to the
body (8).
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METHOD AND EQUIPMENT FOR MAKING A BUILDING BOARD

Field of the Invention

The present invention relates to a method and equip-
ment for making a building board, such as a floorboard.
More specifically, the invention relates to a method
and equipment for making building boards which are to
be mechanically joined to each other and which, for the
mechanical joining, each have a projecting metal strip
which is formed with a locking element intended to engage
with a complementary locking groove of an adjoining
building board.

Specifically, the invention aims to provide good
tolerances of the joint between two building boards join-

ed by means of such a mechanical connection.

Background, Features and Advantages of the Invention

A floorboard fitted with a projecting metal strip
formed with a locking element for mechanical joining
is described in WO 94/26999, which document is herewith
incorporated by reference and to which reference is made
for a more detailed description of how such building
boards can be designed and joined together. The back-
ground, features and advantages of the invention will
be described 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.

WO 94/26999 describes a system for mechanical join-
ing of floorboards. A first mechanical connection pro-
vides mutual vertical locking of the joint edges and may
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.
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In order to illustrate the problems which form the
basis of the present invention, reference is now made to
Fig. 1, which shows in section a joint between two iden-
tical, mechanically joined floorboards 2. The design and
function of the floorboards 2 substantially correspond to
what is known from WO 94/26999. However, there are cer-
tain differences compared to the prior art with respect
to the geometrical shapes of a gripping stud and a lock-
ing element. However, these differences are not primarily
relevant to this description.

Each board 2 has a top side 4 and an underside 6
and, for illustration purposes, can be assumed to be made
of a body S of e.g. laminated fibreboard, plastic compo-
site, 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. However, the strip 10 can be divided
into smaller parts, which cover the main portion of the
length of the joint.

In the embodiment showed by way of illustration in
Fig. 1, the strip 10 is mechanically fastened to the body
S in the manner described in more detail below. Mechani-
cal fastening is preferred, but not absolutely necessary
for the implementation of the present invention. As an
alternative, the strip 10 can be glued or be attached to
the body in some other way. However, mechanical fastening
is preferred for tolerance reasons. Other sheet metal
materials can be used besides sheet aluminium. In order
to achieve the required joint tolerances as well as sim-
ple laying, the strip 10 is integrally formed with the
board, i.e. it is mounted at the factory and should spe-

cifically not be mounted in connection with laying. As a
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non-restrictive example, the strip 10 may have a width
of about 30 mm and a thickness of about 0.6 mm.

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 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 second mecha-
nical connection, locking the boards 2 to each other in
the direction designated D2. More specifically, the lock-
ing 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.

When the boards 2 are joined together according to
Fig. 1, they can occupy a relative position in the direc-
tion D2 where a small play A, as small as 0.0l mm, exists
between the locking surface 14 and the locking groove 16.
This play A makes it possible to displace the boards 2 in
the direction of the joint without the use of tools. This
displaceability facilitates the laying and enables join-
ing 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.

The strip 10 is mounted in a tolerance-equalising
groove in the underside 6 of the board 2. In this embo-
diment, the width of the equalising groove is approxi-
mately equal to half the width of the strip 10, i.e.
about 15 mm. The functioning of and different ways of
forming the equalising groove are described in detail in
WO 94/26999 and, consequently, need not be repeated here.

For the mechanical fastening of the strip 10 to the
board S, a groove 20 is provided in the underside 6 of
the board 2 spaced from a recess 22 adjacent to the joint
edge 8. The groove 20 may be formed either as a conti-

nuous groove extending throughout the entire length of



WO 98/24995 PCT/SE97/02034

10

15

20

25

30

35

4

the board 2, or as a number of separate grooves. Together
with the recess 22, this groove 20 defines a dove-tail
gripping stud 24. 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 present invention is based on (i) the fact
known per se that a good joint of the type described
above requires the locking surface 14 to have an exact,
predetermined distance from the upper joint edge 8 of
the floorboard 2, and (ii) an insight that there are
tolerance problems (compound tolerances) which are dif-
ficult to overcome in manufacturing the board 2 and the
strip 10 as well as in attaching these two components to
each other.

The problem behind the invention will now be de-
scribed in more detail with reference to Fig. 2 in the
appended drawings, where the following positions P1-P3,
distances S1-S3, and tolerances tl and t2 are indicated

on a finished floorboard 2 according to Fig. 1:

P1-P3 refer to relative positions horizontally.

Pl: The upper joint edge 8 of the floorboard
P2: Reference point on the gripping stud 24
P3: Locking surface 14 of the strip 10

S1* Desired distance between Pl and P2

S1 Actual distance between Pl and P2 due to tl

*xtl Range of tolerance for S1 when milling the
gripping stud 24

S2%* Desired distance between P2 and P3
52 Actual distance between P2 and P3 due to t2
*t2 Range of tolerance with respect to P2's posi-

tion in relation to P3 due to inexact posi-
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tioning when attaching and manufacturing a

preformed strip.

S3* Desired distance between Pl and P3
53 Actual distance between P1 and P3

With the above designations, the following applies:

S1 = 81* = tl (1)
S2 = 82% + t2 (2)
S3 = (82* £ t2) - (81* = tl) =

(S2* — 81*) = tl1 = t2 =

S3* £ tl = t2 (3)

Two extreme cases 1 and 2 are found on the basis of these

designations:

Extreme Case No. 1l: S1 max & S2 min

In a first extreme case, because of inexact milling
and/or wear of the milling tool, the gripping stud 24 is
maximally displaced (+ tl) from its nominal position in
the direction away from the joint edge 8. In this case,
the distance S1 assumes its maximum value S1* + t1 (P2
far from Pl). The strip 10 with preformed locking element
12 is made in such a way and mounted in such a way that
the locking surface 14 assumes a position P3 maximally
displaced (+t2) towards the gripping stud 24. The dis-
tance S2 then assumes its minimum value S2* - t2 (P3
close to P2). In this extreme case, the two tolerances t1
and t2 contribute to the displacement of the locking sur-
face 14 (P3) in the direction towards the upper joint
edge 8 (Pl). As a result, the locking surface 14 may end
up being so close to the upper joint edge 8 that two
boards cannot be joined together correctly, or they can
become so biased that they cannot be displaced in rela-
tion to each other without the use of tools.
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Extreme Case No. 2. S1 min and S2 max

In a second extreme case, because of inexact milling
and/or wear of the milling tool, the gripping stud 24 is
instead maximally displaced (-tl) from its nominal posi-
tion in the direction towards the joint edge 8. In this
case, the distance S1 assumes its minimum value S1# - t1
(P2 close to Pl). The strip 10 with preformed locking
element 12 is made in such a way and mounted in such a
way that the locking surface 14 assumes a position P3
maximally displaced (+t2) from the gripping stud 24. The
distance S2 then assumes its maximum value S2#% + t2 (P3
far from P2). In this second extreme case, the two tole-
rances tl and t2 instead contribute to the displacement
of the locking surface 14 (P3) in the direction away from
the upper joint edge 8 (Pl). As a result, the locking
surface 14 may end up too far away form the upper joint
edge 8, so that a play exists between two joined boards.

The problem which the present invention aims prima-
rily to solve is the above-illustrated problem of com-
pound tolerances (tl + t2). When the tolerances of the
gripping stud 24 are added to the manufacturing tole-
rances of the strip 10 and the strip/board positioning
tolerances, the total tolerance becomes too high and the
quality of the system is reduced. If the distance between
the upper joint edge 8 and the locking surface 14 is too
great, the finished joint will have a gap that is too
large. If the same distance is too small, the boards can-
not be joined together.

As will be seen from the description below, other
advantages in terms of production, in addition to the
elimination of the above-mentioned problem of compound
tolerances, are achieved by the present invention.

In order to solve the aforementioned problems, the
invention provides a method according to claim 1 as well
as equipment according to claim 15, preferred embodiments

being stated in the dependent claims.
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Thus, the invention provides a method and equipment
for making building boards of the type comprising a body
fitted with a locking device in the form of a strip
extended from the body with a formed locking surface for
mechanical joining of the boards, the strip and the lock-
ing surface being formed in one piece from a blank. The
invention is characterised by carrying out the following

steps A and B in optional order:

A. forming the locking surface against a forming
surface and then keeping the locking surface
thus formed fixed relative to the forming sur-
face until the two steps A and B have been car-

ried out,
B. attaching the strip to the body,

and by, during the implementation of the latter of the
steps A and B, keeping the body fixed against a reference
surface, whose position relative to the forming surface
corresponds to a desired position of the locking surface
relative to the body.

Within the scope of the above definition of the
invention, there are a number of embodiments, which all
achieve the desired accuracy of the distance between the
locking surface and the body. In every case, the inven-
tion is characterised in that the strip never is both
formed with its locking surface and attached to the body
prior to positioning the locking surface and the body
correctly in relation to each other with the aid of the
forming surface and the reference surface. Regardless of
the order in which the steps A and B are carried out, the
aforementioned problem of compound tolerances is eli-
minated.

According to the definition of the invention, when
the locking surface has been formed, the strip is never
handled as a completely separate unit during the manufac-

turing process and, preferably, nor is the strip handled
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as a separate unit before the locking surface is formed.
Using a store of separate, preformed and/or unformed
strips entails undesired handling and positioning prob-
lems. The strip, with or without a formed locking sur-
face, should always be fixed in relation to at least one
of the forming surface, the body, and the blank.

In order to implement the invention, the strip is
preferably mechanically attached to the body, but gluing
is also possible. Preferably, the strip is mechanically
attached by bending certain parts of the strip round a
gripping stud formed in the body, for example as disclos-
ed in WO 94/26999.

According to a preferred embodiment of the inven-
tion, the blank is gradually fed forward and is subse-
quently divided for separating the strip from a subse-
quent part of the blank, which is gradually fed forward
during a subsequent cycle. Preferably, the blank is not
divided until the strip has been fixed in relation to the
forming surface and/or has been attached to the body.

The forming surface and the reference surface pre-
ferably constitute two surfaces in one and the same
pressing or punching tool.

According to a first alternative, the strip is
attached to the body before the locking surface is form-
ed against the forming surface. In this case, it is pos-
sible to attach the strip at a different location and
subsequently arrange the body with the attached strip
in a forming tool for forming the locking surface, while
holding the body fixed against said reference surface.
However, it is preferred to carry out the attaching and
forming in one and the same tool without intermediate
handling of the strip and the body.

According to another alternative, the locking sur-
face is formed against the forming surface before the
strip is attached to the body, the formed locking surface
being held fixed relative to the forming surface until

the attachment step has been carried out.
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According to a particularly preferred embodiment,
the locking surface is formed against the forming surface
and the strip is attached to the body in one single reci-
procating punching operation of a punching tool common to

5 these two steps. In this case, no handling of the strip
and the body is required between the steps A and B. The
forming and the attaching can be effected essentially
simultaneously, but, preferably, the strip is attached
to the body somewhat prior to the forming of the locking

10 surface.

The body exhibits an edge portion which, in the case
of mechanical joining of the board to a second board,
lies in the immediate vicinity of the second board. The
step of fixing the body against the reference surface

15 preferably comprises positioning and fixing this edge
portion against said reference surface, whose position in
relation to the forming surface corresponds to a desired
position of the locking surface in relation to said edge
portion. Other portions of the body are also possible,

20  but might provide an inferior final result because of
tolerance problems.

To sum up, the inventions affords, inter alia, the
following advantages: A building board of the type in
question, for example in the form of a floorboard, of

25 e.g. 1200 * 200 mm, can, on one long side as well as on
one short side, be provided with a formed and attached
strip a) in one single manufacturing operation, b) in a
continuous process, c) with a very short cycle time of
about 2 s, and d) within tolerances of = 0.01 mm between

30 the locking surface and the joint edge despite the fact
that, in practice, the manufacturing tolerances are con-
siderably larger. In general, in manufacturing, it is
desirable to be able to work with the largest possible
tolerances, since this reduces set-up and take-down

35 times, checks, and tool grinding.

The aforementioned as well as other embodiments and

advantages can be seen from the claims and the descrip-
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tion hereinbelow of a preferred embodiment of the inven-

tion.

Brief Description of the Drawings

Fig. 1 shows in section two mechanically joined edge
portions of two identical floorboards.

Fig. 2 illustrates certain distances and tolerances
of one of the edge portions in Fig. 1.

Fig. 3 is an overall view of a production line for
making floorboards according to the invention.

Fig. 4 shows the central portion of a press forming
part of the production line in Fig. 3.

Figs 5A-5C show three consecutive operational steps

in an operating cycle of the press in Fig. 4.

Description of an Embodiment

A preferred embodiment of a production line for mak-
ing a floorboard according to Fig. 1 in accordance with
the invention will now be described with reference to
Figs 3-5 in the appended drawings. The same reference
symbols as in Figs 1 and 2 will be used for the compo-
nents of the floorboard.

In Fig. 3, a flexible, formable blank 40, preferably
sheet aluminium, 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 to gradually feed
(arrow P1l) 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.

In the production line in Fig. 3, the blank 40 is
cut into separate metal strips 10, locking elements 12
are formed in the strips 10, and the strips 10 are mecha-
nically attached to board bodies S. As mentioned above,
and as will be explained in more detail below, the order
of these operations may vary within the scope of the

invention. The resulting building boards exhibit very



WO 98/24995 PCT/SE97/02034

10

15

20

25

30

35

11

good tolerance values with respect to the position of the
locking element 12 in relation to the board body S.

Fig. 4 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. 5) 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.

Figs 5A~-C (which are generally referred to as
Fig. 5) show the parts which are central to (i) the form-
ing of the locking element 12 of the strip 10 and (ii)
the attachment of the strip 10 to the body S.

Fig. 5 shows the die cushion 58 and the tool table
60 on a larger scale. Since these two parts can be manu-
factured with very great accuracy (negligible tolerance)
they can be considered as an integrated part from a func-
tional point of view.

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 part surfaces of a
groove 68 formed with great precision in the die cushion
58 and extending perpendicular to the plane of the draw-
ing along the entire width of the blank 40. The tool
table 60 has a stop edge 70 which extends transversely
of the insertion direction P2 and against which a prede-
termined portion of the body S is caused to abut when the
body S is fed into the press 48. In the preferred embodi-
ment, said predetermined portion consists of the upper
joint edge 8 of the body S. The task of 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 posi-
tion of the upper joint edge 8 of the body S in relation
to the locking surface 14. The distance H in Fig. 5 is
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thus equal to a desired value S3*% of the distance S3
indicated in Fig. 2. 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, respectively, are positioned for achieving good
tolerance values in the finished building board.

Three punches 71, 72, and 73 are shown above the
die cushion 58 and the toocl table 60. In the embodiment
shown, these punches operate in unison in relation to the
die cushion 58. Moreover, two vertically movable holding-
down means 74 and 75, separate from the punches 71-73,
are shown. The punches 71-73 and the holding-down means
74 and 75 are extended over the entire width of the blank
40. However, 72 is constructed from a plurality of
mutually separate modules.

The first punch 71 forms the locking surface 14 of
the locking element 12 against the forming surface 64.
The second punch 72 and the third punch 73 serve to bend
the tongues 26 and the lip 28, respectively, 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 72 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 71 to
carry out the bending of the lip 28, the latter is pre-
formed in the blank 40 upstream in the production line,
and to enable the punch 72 to carry out the bending of
the tongues 26, the latter are preformed in the blank 40
upstream in the production line, so that there are open-
ings 76 in the blank 40 for receiving the second punch
72.

An operating cycle of the press 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 this feeding, the lip 28
and the tongues 26 are preformed and the strip 10 is
still formed in one piece with the rest of the blank 40.
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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 (P2) over the tool table
60 and is positioned with its upper joint edge 8 abutting
against the reference surface 70.

Subsequently, the holding-down means 74 and 75 are
activated to the holding position shown in Fig. 5B. The
holding-down means 74 fixes the strip 10 relative to the
die cushion 58. The holding-down means 75 fixes the strip
10 relative to the underside 6 of the body S and fixes
the body S relative to the tool table 60 and, consequent-
ly, also relative to the reference surface 70. The hold-
ing-down means 74 and 75 are maintained in this holding
position until the locking element 12 has been formed
and the strip 10 has been fastened to the body S.

In the next step, the punches 71-73 are activated
in unison according to Figs 5B and 5C, so that (i) the
locking surface 14 of the locking element 12 is formed
against the forming surface 64, (ii) the strip 10 is
separated from the blank 40 by being cut off with e.g.

a punch, and (iii) the strip 10 is fastened to the body
S. These three operations thus take place substantially
simultaneously. In order to ensure that the punch 71
"bottoms" against the groove 68, the punches 72 and 73
move somewhat ahead of the punch 71. In this way, subse-
quent to completing their bending of the tongues 24 and
the lip 28, the punches 72 and 73 can continue an extra
distance during the final forming of the locking element
12 by means of the punch 71. All punching operations
(cutting, forming, bending) are finished when the punch
71 reaches its bottom position against the forming sur-
face 64.

Using presently available technology, the die cush-
ion 58 and the tool table 60 can be manufactured with
very great accuracy (tolerance in the order of 0.001 mm).

The distance H, which represents the relative position of
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the forming surface 64 and the reference surface 70 and
which is equal to the desired value S3* for the critical
distance S3 between the upper joint edge 8 of the floor-
board and the locking surface 14 of the locking element
12, can thus be considered exact without tolerances.
When present-day punching technology is used for
forming the locking element 12, a tolerance t3 in the
order of 0.0l mm occurs. This tolerance t3 is a great
deal better than the tolerance which occurs when the
body S is machined (0.02-0.03 mm). In addition, machin-
ing tools wear more than punching tools, which means
that, in practice, the dimensional accuracy when machin-
ing the body S can amount to #* 0.05 mm. The effect of
this latter tolerance is eliminated by the invention.
When the locking surface 14 is formed against the
forming surface 64, the above-mentioned tolerance t3
arises with respect to the relative position of the lock-

ing surface 14 and the forming surface 64.

t3

Locking surface 14 <«———— Forming surface 64 (1)

Moreover, according to the above, the forming surface 64
and the reference surface 70 have an exact relative posi-

tion:

Exact
Forming surface 64 <«————> Reference surface 70 (2)

(1) + (2) equates to the position of the formed locking
surface 14 relative to the reference surface 70 also

being determined with the tolerance t3:

t3
Locking surface 14 <«<——— Reference surface 70 (3)

Since the holding-down means 74 holds the strip 10 fixed

in relation to the die cushion 58 and, consequently, in
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relation to the reference surface 70 during the entire
punching operation of the punches 71-73, the relation (3)
is fulfilled as long as the holding-down means 74 is
activated. The relative position of the locking surface
14 and the reference surface 70 is thus determined with

great accuracy (tolerance t3).

The upper joint edge 8 of the body S can be exactly posi-
tioned in relation to the reference surface 70 with

essentially no tolerance, i.e.:

exact
Reference surface 70 <————— Upper joint edge 8 (4)

The exact position of the upper joint edge 8 in relation
to the reference surface 70 is fixed with the aid of the
second holding-down means 75, which also fixes the strip
10 in relation to the body S. The relation (4) is thus
fulfilled during the entire punching operation of the
punches 71-73. (3) + (4) equates to the position of the
formed locking surface 14 in relation to the upper joint
edge 8 in this instance being determined with tolerance
t3:

t3
Locking surface 14 <———— Upper joint edge 8 (5)

Since the strip 10 is constantly held fixed in relation
to the body S with the aid of the holding-down means 75,
the above-mentioned relation (5) is not affected by the
mechanical fastening of the joint to the body S. The
desired relation (5) can be achieved regardless of
whether the strip 10 is attached to the body S somewhat
prior to or somewhat subsequent to the forming of the
locking element 12.

To sum up, the problem of compound tolerances is
eliminated, since the tolerances with respect to the

machining of the body S do not influence the final
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result. The critical distance S3 can be determined with

an accuracy t3 based on S3 = S3% * t3 (= H % t3).

In addition to the elimination of the problem of
compound tolerances, another problem is also solved in
the above embodiment: The strip 10 is not separated from
the blank 40 until the holding-down means 74 and 75 have
been activated. By virtue of the fact that the blank 40
and, consequently, the future strip 10 can be fed by
means of the sheet feeder 46 in exact feeding increments,
the not yet separated strip 10 can be positioned with
great accuracy in relation to both the gripping stud 24
and the punches 72 and 73.

In the embodiment described above, pre-bending is
carried out of the tongues 26 and of the lip 28. This
pre-bending is preferred, but is not required per se for
the implementation of the invention and, in a simpler
variant, could be omitted in the above embodiment.

Prior to positioning and fixing the strip with the
ald of the holding-down means 74 and 57, the tongues 26
as well as the lip 28 are pre-bent to the position shown
in Fig. 5A. The pre-bending of the tongues 26 as well as
the lip 28 is achieved in prior manufacturing steps (not
shown). The pre-bending is carried out along a line spac-
ed from the gripping stud 24. When the punches 72 and 73
are activated (Figs 5B and 5C), a second bending takes
place round the gripping stud 24. In this connection, the
pre-bent portion will undergo a certain reverse bending,
resulting in a bias arising in the tongues 26 as well as
in the lip 28. This bilas affords, inter alia, the follow-
ing important advantages:

* The body S, which is typically made of wood or a wood-
based material, or of plastic, may change its dimen-
sions in connection with variations in moisture and
temperature, while the metal strip is temperature-
sensitive only. The biasing ensures that such dimen-
sional changes of the body and/or the strip do not

have a negative impact on the mechanical connection.
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* Since the forming of the locking element 12 is carried
out by a punch operating vertically and the fastening
can be carried out with the same punching tool, it is
advantageous 1f the fastening can be effected with the
punches operating vertically. The pre-bending technigue
makes this possible.

* The pre-bending means that the thickness of the body
and, consequently, of the finished floorboard can be
reduced, since the depth of the recesses 20 and 22 in
the underside 6 of the body S can be reduced.

* An inaccurate position of the gripping stud 24 is com-
pensated for by the fact that the tongues and the lip
can be reverse bent to different degrees.

Since the lip 28 extends continuously along the
entire length of the strip 10, while the tongues 26 are
disposed at a distance from each other in the longitu-
dinal direction of the strip 10, the pressure on the lip
28 exerted by the punch 73 will be greater than the pres-
sure on the tongues 26 exerted by the punch 72. The hori-
zontal force F3 generated by the punch 73 (Fig. 5C) will
thus be greater than the opposed force F2 exerted the
punch S2. The effect of this force differential (F3-F2)
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.
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CLAIMS

1. A method for making a building board (2), com-
prising a body (S) fitted with a locking device in the
form of a strip (10) extended from the body (S) with a
formed locking surface (14) for mechanical joining of
the board (2) to similar boards, the strip (10) and the
locking surface (14) being formed in one piece from a
blank (40), characterised by carrying out the
following steps A and B in optional order:

A. forming the locking surface (14) against a form-
ing surface (64) and subsequently keeping the
locking surface (14) thus formed fixed in rela-
tion to the forming surface (64) until both step
A and step B have been carried out,

B. attaching the strip (10) to the body (8),

and by, while carrying out the latter of steps A and B,
keeping the body (S) fixed against a reference surface
(70) , whose position in relation to the forming surface
(64) corresponds to a desired position (S3#%) of the lock-
ing surface (14) in relation to the body (S).

2. A method according to claim 1, wherein the body
(S} is held fixed against the reference surface (70)
during the completion of step A as well as step B.

3. A method according to claim 1, wherein the body
(S) i1s positioned and fixed against the reference surface
(70) subsequent to the completion of the first of steps A
and B.

4. A method according to any one of the preceding
claims, wherein the strip (10) is never handled as a
separate unit during the manufacturing of the building

board (2), but rather is always fixed in relation to at
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least one of the forming surface (64), the body (S), and
the blank (40).

5. A method according to any one of the preceding
claims, wherein the strip (10) is mechanically attached
to the body (S).

6. A method according claim 5, wherein the strip
(10) is mechanically attached to the body (S) by certain
parts of the strip (10) being bent round a gripping stud
(24) formed in the body (S).

7. A method according to any one of the preceding
claims, wherein the blank (40) is gradually fed (P1)
forward and is subsequently divided for separating the
strip (10) from a subsequent part of the blank (40),
which is gradually fed forward during a subsequent cycle.

8. A method according to claim 7, wherein the blank
(40) is not divided until the strip (10) has been fixed
in relation to the forming surface (64) and/or has been
attached to the body (S).

9. A method according to claim 7 or 8, wherein the
blank (40) is preformed prior to being gradually fed for-
ward and, as a result of this incremental feeding, is
positioned in relation to the body (S).

10. A method according to any one of the preceding
claims, wherein the forming surface (64) and the refe-
rence surface (70) constitute surfaces in one and the
same punching tool, preferably two surfaces in one and
the same die cushion (58+460).

11 A method according to any one of the preceding
claims, wherein the strip (10) is attached to the body
(S) before the locking surface (14) is formed against
the forming surface (64).

12. A method according to any one of claims 1-10,
wherein the locking surface (14) is formed against the
forming surface (64) before the strip (10) is attached
to the body (S).

13. A method according to any one of the preced-

ing claims, wherein the locking surface (14) is formed



WO 98/24995 PCT/SE97/02034

10

15

20

25

30

20

against the forming surface (64) and the strip (10) is
attached to the body (S) during one single reciprocating
punching operation of a common punching tool (58; 71-73)
for these two operations.

14. A method according to any one of the preceding
claims, wherein the body (S) exhibits an edge portion (8)
which in connection with mechanical joining is disposed
in the immediate vicinity of a second board, and wherein
the step of fixing the body (S) against the reference
surface (70) comprises positioning and fixing said edge
portion (8) against the reference surface (70), whose
position (H) in relation to the forming surface (64)
corresponds to a desired position (S3#%) of the locking
surface (14) in relation to said edge portion (8).

15. Equipment for making a building board (2), com-
prising a body (S) fitted with a locking device in the
form of a strip (10) extended from the body (S) with a
projecting locking surface (14) for mechanical joining of
the board (2) to similar boards, characterised
by:

a means (58) which forms a forming surface (64),

a punching means (71) coacting with the forming sur-
face (64) for forming the locking surface (14) against
the forming surface (64),

a means (72, 73) for attaching the strip (10) to the
body (8},

a means (60) which forms a reference surface (70),
whose position (H) in relation to the forming surface
(64) of the die cushion (58) corresponds to a desired
position (S3#%) of the locking surface (14) in relation
to the body (S).
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