Europiisches Patentamt

a’ European Patent Office

Office européen des brevets

(1)) Publication number : 0 342 044 B1

@) EUROPEAN PATENT SPECIFICATION

Date of publication of patent specification :
04.03.92 Bulletin 92/10

@ Application number : 89304807.4

@2) Date of filing : 11.05.89

6D Int. c1.°: E04D 3/363, E04D 3/362,
B21D 39/02

Metal sheeting.

EP 0 342 044 B1

Priority : 13.05.88 GB 8811397

Date of publication of application :
15.11.89 Bulletin 89/46

Publication of the grant of the patent :
04.03.92 Bulletin 92/10

Designated Contracting States :
AT BE CH DE ES FR GB GR IT LI LU NL SE

References cited :
DE-A- 2 136 584
GB-A- 817 238
GB-A- 899 446
US-A- 3 394 524
US-A- 3 511 011

Proprietor : BRITISH ALCAN ALUMINIUM pic
Chalfont Park,

Gerrards Cross, Buckinghamshire, SL9 0QB
(GB)

@2 Inventor : Bayley, Michael John
Fagnall Cottage Fagnall Lane Winchmor Hill
Amersham Buckinghamshire HP7 OPQ (GB)
Inventor : Buxton, Peter Godfrey
8 Gosling Grove
Downley Buckinghamshire (GB)
Inventor : Saini, Tarlochan Singh
229 Rochford Gardens
Slough Berkshire (GB)

Representative : Adams, William Gordon et al
RAWORTH, MOSS & COOK 36 Sydenham
Road
Croydon Surrey CRO 2EF (GB)

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been
filed until the opposition fee has been paid (Art. 99(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 342 044 B1 2

Description

This invention relates to metal sheeting.

Metal profiled sheets are frequently used as roof
panels and for other building cladding purposes. It is
well known to provide a metal sheet which is pre-for-
med with integral ribbing so that it may readily be inter-
locked at adjoining edges with a similar sheet and
which may be fastened to a support without the fas-
tening means being exposed to the environment or
being on the visible side of the sheet. These products
may include separate fixing clips and involve on site
roll forming to close the interlocking seams. All such
products are usually referred to as "raised seam clad-
ding". Many examples of such profiled sheets are
known and they are frequently roll-formed from an
aluminium alloy as well as other metallic materials.
Usually each sheet has a first upstanding hook for-
mation along one edge and a second upstanding for-
mation along an opposite edge of the sheet with a
hook receiving part and a valley in the plane of the
sheet through which fasteners can be passed. When
the sheets are interlocked the first formation of one
sheet hooks on to the hook receiving part of an adjoin-
ing sheet and covers the valley and its fasteners.
From their outer surfaces the sheets then present a
generally flat appearance having spaced apart
upstanding ribs with no fasteners visible. These ribs
are usually referred to as "raised seam".

In general, when used as roof panels, the sheets
need to be fully supported on a pre-prepared flat sur-
face and are not strong enough to span any worth-
while distance between supporting purlins. It is
however clearly desirable to provide sheets that can
be supported at intervals, as between spaced apart
purlins, and it is further desirable that the sheet should
be wider so that the spacing between the raised
seams is increased. In addition the sheets should be
strong enough to support snow loads, wind loads both
in pressure and suction and so that, for example,
operatives can walk on them.

We have found that there are conflicting factors
between, on the one hand, increasing the strength
and stiffness of the sheet and, on the other hand,
ensuring adequate locking against suction forces
under high wind conditions.

US-A 4,423,581 shows a metal sheeting system
in which a metal sheet is formed with a central web
extending laterally towards lateral edges having an
outer surface facing in an outer direction, a hook for-
mation along one said lateral edge projecting in the
outer direction and facing away from the central web,
a hook receiving formation along an opposed said
lateral edge projecting in the outer direction and fac-
ing toward the central web, the hook receiving for-
mation having a valley portion extending laterally
toward the opposed lateral edge away from a hook
receiving portion of the receiving formation, the
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arrangement being such that the sheet can be fas-
tened directly to a support without the interposition of
separate clips. This sheeting system however is
arranged so that the hook formation hooks under the
hook receiving formation which results in a connec-
tion between sheets which is awkward to fit, requires
the engaging sheet to be lifted at a large angle making
it subject to excessive windage and when connected
performs badly against suction forces under high wind
conditions. This latter problem requires clamping bars
to be provided.

It is therefore an object of the present invention to
provide an improved interlocking metal sheet which
has good strength characteristics and improved inter-
locking formations.

Accordingly the present invention is character-
ised in that the hook formation of one sheet can hook
over the upstanding hook receiving formation of an
adjoining sheet and cover its valley wherein latching
means act between the formations to latch them
together subsequent to their being hooked together
and wherein after such latching said one sheet can be
rotated about the hook receiving formation of the
other sheet through at least 25° to unlatch the sheet
and before the formations can be unhooked.

The rotation preferably occurs without significant
distortion of the material of either sheet.

Preferably upon said relative rotation the latching
action ceases to function, and further rotation through
at least 10° is required before the formations can be
disengaged.

The above and other aspects of the present
invention will now be described with reference to the
accompanying drawing in which:-

Fig. 1 is a transverse section through a metal

sheet,

Fig. 2 is a view similar to Fig. 1 showing part of

two sheets distorted by suction forces, and

Fig. 3 is a similar section, to a larger scale, of an

interconnection between two metal sheets.

Referring to Fig. 1 a roll-formed aluminium alloy
sheet 1 has along one side edge 2 a first, hook, for-
mation indicated generally at 3 which is upstanding
from the outer surface 4 of the sheet. At its other side
edge 5 the sheet has a second, hook receiving, for-
mation indicated generally at 6 and a valley 7. The for-
mations 3 and 6 are separated by a web 8 which is
coplanar with the floor 9 of the valley 7. A number of
stiffening ribs 8b may be formed in the sheet.

The hook formation 3 comprises a sloping part
10, a wall 11 approximately at right angles to the web
8, a flat 12 and downwardly and inwardly projecting
parts 13 and 14 constituting a hook having a curved
part 15. As shown the outer end of the part 14 is cur-
ved to be approximately parallel with the wall 11 and
to allow run-out on the edge of the sheet material on
roll forming.

The hook receiving formation 6 comprises a slop-
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ing part 16 the upper end 16b of which is approxim-
ately at right angles to the web 8 and is then folded at
a part 17 which, together with the wall 16b defines a
hook receiving formation as will be described later.
The lower end of the folded part 17 is formed as a hol-
low bead 18 and the rolled material of the sheet is then
formed as a platform 19 with a recess 20, a side wall
21 approximately at right angles to the web 8 leading
to the valley 7, the floor 9 of which has an upwardly
turned part 22 and a lip 23 at the same angle to the
web 8 as the sloping part 10. The lip 23 allows run out
of the edge of the sheet material on roll forming.

Fig. 3 shows how the hook formation 3 engages
over the hook receiving part 6 of an adjoining sheet.
In Fig. 3 the same reference numerals have been
used except that for the "adjoining" sheet suffixes "a"
have been added to each reference numeral.

It will be assumed that the sheet 1a is already
mounted on suitably spaced-apart purlins (not shown)
and secured thereto through the valley floor 9a. The
fixings used can be conventional and may be
arranged to accommodate longitudinal expansion of
the sheet 1a. The sheet 1 is then held with its web 8
approximately vertically and its hook formation 3
engaged around the bead 18a. The sheet 1 is then
pivoted to the position shown in cross-hatched lines
in Fig. 3 and secured to the purlins. In this position the
sloping part 10 engages with the lip 23a and the wall
11, the flat 12, the part 13 and the curved part 15 re-
spectively embrace the upper part of the side wall
21a, the platform 193, the part 17a and the curved part
15a. Sealing material (not shown) may be disposed in
the recess 20a. The dimensions of the formations 3
and 6 are such that the upper part of the formation 2
is a "latching fit" over the upper part of the formation
6.

As mentioned above we have found that conflict-
ing requirements exist in increasing the strength of the
sheets without at the same time increasing the risk
that suction forces under high wind conditions will tear
off one of the sheets. When the sheets are mounted
on spaced-apart purlins this reduces the number of
edge fastenings that can be used.

Although innately higher strength aluminium
alloys than are usually employed can be used this
does not, of itself, increase the strength of the sheets
sufficiently. Increasing the height of the “raised
seams" constituted by the formations 3 and 6 does
significantly increase the strength of the sheets and
enables them to be unsupported across suitably
spaced purlins. However such a change significantly
alters the pattern of distortion of the “other" sheet 1a
raised by suction forces on the web 8a resulting from
wind flow across the outer surfaces 4 and 4a of the
sheets. This change tends to make easier the lateral
separation of the formations.

As shown in Fig. 2, wind flow across the outer sur-
faces 4 and 4a can cause high suction forces to be
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applied to the webs of the sheets and lift these webs
so that their formations 3 and 6 distort and move later-
ally to disengage the formations 3 and 6.

With the present invention the close, "latching fit",
engagement between the upper parts of the for-
mations ensures that the wall 11 constitutes latching
means for the hook by its close fit against the upper
part of the side wall 21a. As shown in Fig. 3 the edge
of the sheet 1 can rotate about the bead 18a through
successive positions indicated at A, B, C and D before
reaching the position E shown as a solid line. During
the movement A to approximately C the wall 11 rides
up the side wall 21a and retains its latching action. At
the approximate position C the corner between the
sloping part 10 and the wall 11 rides over the corner
between the side wall 21a and the platform 19a. As a
result of the "latching fit" referred to above this transi-
tion occurs suddenly. In positions D and E the hook
still remains engaged since the outer end of the part
14 remains in engagement with a part of the bead 18a
which extends parallel with the upper end of the slop-
ing part 16. Once a sheet has been distorted to the
extent represented in position E the strains to which
it is subjected are extremely complex and not readily
predictable. However it would be expected that posi-
tion E represents the point at which the edge of the
sheet 1 will move laterally and the formations will dis-
engage.

In position C the chain line 25 represents the
angle between the edge of the web 8 and the line of
the web 8a. The angle defined is G.

In position E the chain line 24 represents the
angle between the edge of the web 8 and the line of
the web 8a. The angle defined is F. The precise angle
F reached for position E is determined by the detailed
dimensions of the upper parts of the formations 3 and
6, the width of the web 8 and the thickness of the
sheet. We have found the following criteria achieve
good results:-

Height of the formations 3 and 6 a minimum of
10% (preferably 12.5%) of the total sheet width. This
is to achieve a basic stiffness to the whole profile so
as to allow it to support the imposed loads.

Length of the vertical wall 11 between 20% to
30% (preferably 24%) of the height of the rib formation
3 and 6.

Centre of radius of tip of the hook receiving for-
mation in the range 10 to 20% (preferably 14%) below
the top of the rib formation 6.

Distance of centre of radius of tip of hook receiv-
ing formation to vertical wall 11 when assembled in
the range 3.75% to 6.25% (preferably 5%) of the total
formation width.

Sheet thickness lies in the range of 0.15% to
0.25% of total formation width.

The angle G is in the range 25° to 30° (preferably
28°).

The angle F is in the range 10° to 35° greater than
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angle G (preferably 30°).

By using a high strength aluminium alloy such as
3105 or 3004 in standard roofing sheet thicknesses
and tempers and by increasing the height of the raised
seams the basic strength of sheets 500 mm wide can
be increased sufficiently to enable the sheets to span
purlins with spacings in excess of 2.0 m and still rea-
dily support snow and wind loads both in pressure and
suction and carry the weight of an operative between
the purlins. By utilising the latching feature of the pre-
sent invention the disadvantages of increasing the
height of the seams can be obviated and increased
protection given against suction induced by wind
force.

It will be understood that with the interlocking for-
mations described above then should the sheet 1 be
rotated through an angle significantly greater than the
angle F (position E) the sheets will again interlock as
the part 14 extends upwardly behind the folded part
17. Depending upon the dimensions of these parts
this re-engagement is likely to occur with an angle F
of about 75°.

Claims

1. A metal sheet (1) formed with a central web (8)
extending laterally towards lateral edges having an
outer surface (4) facing in an outer direction, a hook
formation (3) along one said lateral edge (2) project-
ing in the outer direction and facing away from the
central web, a hook receiving formation (6) along an
opposed said lateral edge (5) projecting in the outer
direction and facing toward the central web, the hook
receiving formation (6) having a valley portion (7)
extending laterally toward the opposed lateral edge
(5) away from a hook receiving portion (18) of the
receiving formation (6), the arrangment being such
that the sheet can be fastened directly to a support
without the interposition of separate clips character-
ised in that the hook formation (3) of one sheet can
hook over the hook receiving formation (6) of an
adjoining sheet, and cover its valley wherein latching
means (11-17, 19,21) act between the formations to
latch them together subsequent to their being hooked
together and wherein after such latching the said one
sheet can be rotated about the hook receiving for-
mation of the other sheet through at least 25° to
unlatch the sheet and before the formations can be
unhooked.

2. Ametal sheet according to claim 1 in which said
rotation occurs without significant distortion of the ma-
terial of either sheet.

3. A metal sheet according to claim 1 in which
upon said relative rotation the latching action ceases
to function, and further rotation through at least 10° is
required before the formations can be disengaged.

4. A metal sheet according to any one of claims
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1 to 3 in which the hook formation (3) comprises a
sloping part (10) extending upwardly away from the
sheet (1), a wall (11) at the outer end of the sloping
part being approximately at right angles to the sheet,
a flat portion (12) extending away from the wall and
generally downwardly and inwardly projecting parts
(13, 14) constituting a hook having a lower curved part
(15).

5. A metal sheet according to claim 4 in which the
outer end of said parts (14) is curved to be approxim-
ately parallel with the wall so as to allow run-out on the
edge of the sheet material when the latter is roll for-
med.

6. A metal sheet according to claim 4 in which
when the sheets are interlocked the base of the slop-
ing part. (10) of the hook formation (3) sheet (1) abuts
the valley (7) of the hook receiving formation (6) of the
adjoining sheet.

7. A metal sheet according to any one of the pre-
ceding claims in which the hook receiving formation
(6) comprises a sloping part (16) the upper end (16b)
of which is approximately at right angles to the sheet
and is then folded (17) so that the folded part and the
upper end define a hook.

8. A metal sheet according to claim 7 in which,
above the hook the sheet is formed with a platform
(19) having a side wall (21) approximately at right
angles to the sheet which side wall extends down-
wardly to form a part of said valley.

9. A metal sheet according to claim 8 in which the
floor (9a) of the valley has an upwardly turned part
(22a) and a lip (23a) at the same angle to the sheet
as the sloping part.

10. A metal sheet according to any one of the
claims 1 to 7 in which, above the hook the sheet is for-
med, with a platform (19) having a longitudinal recess
(20) thereon.

Patentanspriiche

1. Ein metallisches Verkleidungselement (1),
bestehend aus einem mittigen Steg (8), der sich late-
ral in Richtung lateraler Kanten erstreckt und eine
dullere Oberflache (4), welche in eine dullere Rich-
tung weist, eine Hakenausbildung (3) entlang einer
(2) der lateralen Kanten, welche in die dullere Rich-
tung vorspringt und von dem mittigen Steg wegweist,
und eine Hakenaufnahme-Ausbildung (6) entlang der
gegeniiberliegenden lateralen Kante (5) hat, welche
in die duBere Richtung vorsteht und in Richtung des
mittigen Steges weist, wobei die Hakenaufnahme-
Ausbildung (8) einen Talabschnitt (7) hat, der lateral
in Richtung der gegeniiberliegenden lateralen Kante
(5) und von einem Hakenaufnahme-Abschnitt (18)
der Hakenaufnahme-Ausbildung (8) weg verlauft,
wobei die Anordnung derart ist, daR das Verklei-
dungselement direkt auf einer Stiitzunterlage chne
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die Zwischenschaltung von separaten Befestigungs-
mitteln befestigt werden kann, dadurch gekennzeich-
net, daR die Hakenausbildung (3) von einem
Verkleidungselement mit der Hakenaufnahme-Aus-
bildung (8) des anschlieRenden Verkleidungselemen-
tes verhakt werden kann und dessen Talabschnitt
tiberdeckt, wobei Riegelvorrichtungen (11-17, 19, 21)
zwischen den Ausbildungen wirken, um diese nach
dem Verhaken miteinander zu verriegeln und wobei-
nach einem derartigen Verriegeln das eine Verklei-
dungselement um die Hakenaufnahme-Ausbildung
des anderen Verkleidungselementes um einen
Betrag von wenigstens 25° drehbar ist, um das Ver-
kleidungselement zu entriegeln, bevor die Ausbildun-
gen enthakt werden kénnen.

2. Ein metallisches Verkleidungselement nach
Anspruch 1, wobei die Drehung ohne wesentliche
Verformung des Materials von jedem Verkleidungs-
element stattfindet.

3. Ein metallisches Verkleidungselement nach
Anspruch 1, wobei bei der Relativdrehung die Verrie-
gelungswirkung in ihrer Funktion aufgehoben wird
und eine weitere Drehung um wenigstens 10° bend-
tigt wird, bevor die Ausbildungen voneinander geldst
werden kdnnen.

4. Ein metallisches Verkleidungselement nach ei-
nem der Anspriiche 1 bis 3, wobei die Hakenausbil-
dung (3) einen schrég verlaufenden Teil (10), der sich
von dem Verkleidungselement (1) nach oben weg
erstreckt, eine Wand (11) am auferen Ende des
schrag verlaufenden Teils wenigstens annahernd im
rechten Winkel zu dem Verkleidungselement, einen
flachen Abschnitt (12), der sich von der Wand weg
erstreckt und im wesentlichen nach unten verlduft und
nach innen vorstehende Teile (13, 14) aufweist, wel-
che einen Haken mit einem unteren gekrimmten Teil
(15) bilden.

5. Ein metallisches Verkleidungselement nach
Anspruch 4, wobei das duRere Ende der Teile (14)
gekriimmt ist, um anndhernd parallel mit der Wand zu
sein, um ein Auslaufen an der Kante des Verklei-
dungselement-Materials zu ermdglichen, wenn letzte-
res durch Rollen geformt wird.

6. Ein metallisches Verkleidungselement nach
Anspruch 4, wobei beim Verriegeln der Verkleidungs-
elemente untereinander die Basis des schrag verlau-
fenden Teiles (10) der Hakenausbildung (3) eines
Verkleidungselementes (1) an dem Tal (7) der Hake-
naufnahme-Ausbildung (6) des benachbarten Ver-
kleidungselementes anschlagt.

7. Ein metallisches Verkleidungselement nach ei-
nem der vorhergehenden Anspriiche, wobei die
Hakenaufnahme-Ausbildung (6) einen schrag verlau-
fenden Teil (16) aufweist, dessen oberes Ende (16b)
annahernd im rechten Winkel zu dem Verkleidungs-
element ist und nachfolgend gefaltet (17) ist, so da
der gefaltete Teil und das obere Ende einen Haken
definieren.
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8. Ein metallisches Verkleidungselement nach
Anspruch 7, wobei oberhalb des Hakens das Verklei-
dungselement eine Plattform (19) hat mit einer Sei-
tenwand (21) in ann&hernd rechtem Winkel zu dem
Verkleidungselement, wobei die Seitenwand nach
unten sich erstreckt, um einen Teil des Tales zu bil-
den.

9. Ein metallisches Verkleidungselement nach
Anspruch 8, wobei der Boden (9a) des Tales einen
nach oben verlaufenden Teil (22a) und eine Lippe
(23a) im gleichen Winkel zu dem Verkleidungsele-
ment wie der schrig verlaufende Teil aufweist.

10. Ein metallisches Verkleidungselement nach
einem der Anspriiche 1 bis 7, wobei oberhalb des
Hakens das Verkleidungselement mit einer Plattform
(19) mit einer in L&ngsrichtung verlaufenden Ausneh-
mung (20) darin ausgebildet ist.

Revendications

1. Feuille métallique (1) comportant une ame cen-
trale (8) s'étendant latéralement vers des bords laté-
raux et possédant une surface extérieure (4) tournée
vers I’extérieur, une partie formant crochet (3) le long
de I'un desdits bords latéraux (2) faisant saillie vers
I’extérieur et tournée a I’écart de I'ame centrale, une
partie de réception de crochet (6) le long du bord laté-
ral opposé (5) faisant saillie vers I'extérieur et tournée
vers 'ame centrale, la partie de réception de crochet
(6) comprenant une portion de vallée (7) s’étendant
latéralement vers le bord latéral opposé (5) a I'écart
d’une portion de réception de crochet (18) de la partie
de réception de crochet (6), I'agencement étant tel
que la feuille peut étre fixée directement a un support
sans interposition d’attaches séparées, caractérisée
par le fait que la partie formant crochet (3) d’'une
feuille peut s’accrocher sur la partie de réception de
crochet (6) d’'une feuille adjacente, et recouvrir sa val-
lée, des moyens de verrouillage (11-17, 19, 21) agis-
sant enfre les parties pour les verrouiller
mutuellement aprés leur accrochage mutuel, et aprés
un tel accrochage I'une des feuilles peut étre tournée
autour de la partie de réception de crochet de I'autre
feuille sur au moins 25° pour déverrouiller la feuille
avant que les parties puissent étre décrochées.

2. Feuille métallique selon la revendication 1,
dans lagquelle ladite rotation se produit sans distorsion
notable du matériau de I'une ou I'autre feuille.

3. Feuille métallique selon la revendication 1,
dans laquelle lors de ladite rotation relative, le
verrouillage cesse de produire ses effets et une autre
rotation sur au moins 10° est nécessaire avant que les
parties puissent étre dégagées I'une de l'autre.

4. Feuille métallique selon I'une quelconque des
revendications 1 a 3, dans laquelle la partie formant
crochet (3) comporte une portion inclinée (10) s’éten-
dant vers le haut a I'écart de la feuille (1), une paroi



9 EP 0 342 044 B1

(11) a I'extrémité extérieure de la portion inclinée
étant disposée sensiblement & angle droit par rapport
a la feuille, une portion plane (12) s’étendant a I'écart
de la paroi et des portions (13, 14) faisant saillie sen-
siblement vers le bas et vers l'intérieur constituant un
crochet possédant une portion inférieure incurvée
(15).

5. Feuille métallique selon la revendication 4,
dans laquelle I'extrémité extérieure desdites portions
(14) est incurvée de maniére a étre approximative-
ment parraléle a la paroi de maniére permettre un
dégagement sur le bord du matériau de la feuille lors-
que celle ci est formée par laminage.

6. Feuille métallique selon la revendication 4,
dans laquelle lorsque les feuilles sont interverrouil-
lées la base de la portion inclinée (10) de la partie for-
mant crochet (3) d’'une feuille (1) vient en butée contre
lavallée (7) de la partie de réception de crochet (6) de
la feuille adjacente.

7. Feuille métallique selon I'une quelconque des
revendications précédentes, dans laquelle la partie
de réception de crochet (6) comprend une portion
inclinée (16) dont I'extrémité supérieure (16b) se
trouve sensiblement a angle droit par rapport a la
feuille et est ensuite repliée (17) de maniére que la
portion repliée et I’extrémité supérieure définissentun
crochet.

8. Feuille métallique selon la revendication 7,
dans laquelle au dessus du crochet la feuille
comporte une plateforme (19) possédant une paroi
latérale (21) approximativement a angle droit par rap-
port a la feuille, ladite paroi latérale s’étendant vers le
bas pour constituer une portion de ladite vallée.

9. Feuille métallique selon la revendication 8,
dans laquelle le fond (9a) de la vallée posséde une
portion tournée vers le haut (22a) et une lévre (23a)
formant, par rapport a la feuille, le méme angle que la
portion inclinée.

10. Feuille métallique selon I'une quelconque des
revendications 1 47, dans laquelle, au-dessus du cro-
chet, la feuille comprend une plateforme (19) possé-
dant sur elle un renfoncement longitudinal (20).
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