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[57] ABSTRACT

[This] A ski comprises longitudinal reinforcing elements,
cach bearing on one edge, and forming the sides of the sk,
at least one of them extending over a part of the height of
[this] #/e ski, and a shell forming the upper face and a part
of at least one of the lateral walls of the ski, and the
longitudinal borders of which rest and are fixed on the upper
face of the sides, the respective heights of a side and of the
shell on at least one of the lateral parts of the ski varying in
the same proportions over the length of the ski.

35 Claims, 4 Drawing Sheets
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SKI INCLUDING SIDES AND AN UPPER
SHELL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The subject of the present invention i1s a ski, and espe-
cially an alpine ski including sides and an upper shell.

DESCRIPTION OF THE PRIOR ART

A traditional ski comprises a lower surface consisting of
a sole bordered by longitudinal edges, on which rigid sides,
for example made of ABS or phenolic laminate, rest. These
sides, which extend over the entire height of the ski are
ogenerally perpendicular to the sole thercof. Between the
sides, the core 1s located, which may be produced 1n various
fashions, the core being itself situated between reinforcing
clements, the whole being covered by an upper wall which
also rests on the upper wall of the sides.

The advantage of such a ski 1s that the rigidity of the sides
ensures excellent transmission of the forces exerted by the
skier on the surface of the snow.

It 1s increasingly frequent, for esthetic reasons, and for
reasons of industrialization of the manufacture of these skis,
to produce shaped skis, that 1s to say skis with nonrectan-
ogular cross section, having a shell forming the upper face
and the lateral faces of the ski, these lateral faces being
possibly 1inclined over at least a part of their height. In such
a hypothetical case, the core 1s most often produced from
synthetic foam, for example polyurethane, which has excel-
lent long-term stability properties, whilst being of light
weight.

However, this latter type of ski, illustrated especially by
documents FR 2,611,518, U.S. Pat. No. 3,272,522 and FR
2,522,976, 1s not entirely satisfactory because the transmis-
sion of the forces on the edges from the upper face of the ski
1s not produced firmly, considering the absence of sides and
of inclination of the lateral walls. This transmission occurs
only via shell reinforcing sheets which are pressed flat
against the inclined flanks and which bear 1n point contact on
the edges. These skis therefore have average behavior char-
acteristics and cannot satisly the demands required, espe-
cially 1n competition, where the desired precision 1n direct-
ing the skis requires transmission of the forces from the
upper face of the ski to the edges which 1s as perfect as
possible.

In general, the shells constituting modern skis comprise
an upper protective element supporting the decoration of the
ski, covering a glass fabric frame, optionally containing
carbon or aramid {fibers, constituting the upper reinforce-
ment of the ski. This reinforcing fabric may, 1in the upper part
corresponding to the upper face of the ski, consist only of
unidirectional fibers. However, 1t 1s essential for the flaps
constituting the lateral faces of the ski to include fibers
oriented 1 the welt direction which are necessary for
obtaining sufficient strength, especially 1n torsion, and pro-
viding support on the edges. It 1s therefore necessary to use
fabrics including a warp and a wett, even 1f this structure 1s
oversized for producing the upper surface of the ski1 which
must mainly provide simple bending strength for the ski.

Furthermore, the linkage between the shell and the lower
part of the ski 1s provided by adhesive bonding. Considering,
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the forces to which the assembly region 1s subjected, detach-
ment frequently results between the shell and the lower part
of the ski including the sole.

SUMMARY OF THE INVENTION

The object of the mnvention 1s to provide a ski, 1n which
the transmission of the forces from the upper face of the ski
to the edges takes place under the best possible conditions,
which has a shell forming 1ts upper face and at least a part
of 1ts lateral faces, 1n order to obtain good esthetic qualities,
and which 1s very solid.

For this purpose, the ski to which 1t relates, comprising a
filling core 1n one or more parts, for example made of
polyurethane foam, a lower face equipped with a running
sole and delimited by two longitudinal metal edges, as well
as reinforcing and decorative sheets, includes longitudinal
reinforcing elements, each bearing on one edge, and forming
the sides of the ski, at least one of them extending over a part
of the height of this ski, and a shell forming the upper face
and a part of at least one of the lateral walls of the ski, and
the longitudinal borders of which rest and are fixed on the
upper face of the sides, the respective heights of a side and
[of] the shell on at least one of the lateral parts of the ski
varying 1n the same proportions over the length of the ski.

The height of the sides 1s substantially equal to the height
of the shell.

This ski has longitudinal reinforcing elements forming
sides, which bear on the edges, and which ensure good
transmission of the reactions of the skier to the lower face of
the ski. Furthermore, the fact that the assembly between the
shell and the sides 1s effected substantially halfway up the
ski, that 1s to say substantially at the same height as the
neutral axis of the core of the ski, in which region the
compressive and tensile forces are balanced inside the ski,
improves the strength characteristics 1n transverse bending,
in lateral bending and 1n torsion.

Advantageously, under these conditions, the upper rein-
forcing fabric of the shell consists of unidirectional fibers
oriented only 1n the longitudinal direction of the ski, which
constitutes an economizing factor, without impairing the
qualities of the ski.

The sides may be perpendicular to the plane of the sole,
or inclined with respect to [this perpendicular] the sole. In
the case that the outer face of each reinforcing element
forming a side 1s inclined, this inclination may be different
from or equal to that of the inclined part of the shell.
Furthermore, this inclination may be symmetrical or asym-
metrical from one side with respect to the other side of one
and the same ski.

The reinforcing elements arranged on the two lateral parts
of the sk1 may have characteristics of shape and/or relating
to the nature of the materials which are 1dentical or different,
and have a constant width over the enfire length of the ski,
or, on the other hand, have a variable width.

Each reinforcing element may be monobloc or consist of
several vertical and juxtaposed layers extending over the
length of the ski. These various layers of material may have
the same height, or, on the other hand, the various layers
may have heights which decrease from the layer situated
beside the core of the ski to the one situated furthest
outward.

According to another embodiment, the two reinforcing
clements located on the two lateral parts of the ski have
different heights. An asymmetric ski 1s then obtained. It is
possible to arrange the ski with, especially in the support
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face, a reinforcing element situated beside the inner edge,
which has a height greater than that of the reinforcing
clement situated beside the outer edge. This arrangement
provides a ski having good [quidance] guidance qualities on
hard snow, as well as good behavioral qualities 1n powdery
snow, because 1t 1s possible to thin the ski laterally on the
outer edge.

According to another embodiment of this ski, the longi-
tudinal reinforcing elements belong to a single piece which
occupies the entire width of the ski. This piece may be of
rectangular cross section, of general H-shaped cross section,
or alternatively of general U-shaped cross section. In this
case, the part of the piece situated at the center of the ski
constitutes a part of the core of the ski.

According to one embodiment of this ski, the shell
includes at 1ts two longitudinal borders, two returns which
are parallel to the plane of the sole of the ski, bearing on the
two reinforcing elements.

According to another embodiment, the shell includes, at
its two longitudinal borders, two returns which are inclined
with respect to the plane of the sole of the ski, bearing on the
upper 1nclined faces of each of the remnforcing elements.

Advantageously, these two returns constituting the bor-
ders of the shell have constant width over the entire length

of the ski.

The two returns of the shell may be situated at the lateral
faces of the ski or set back with respect to these lateral faces.

According to one possibility, each reinforcing element has
a width greater than that of the corresponding return of the

shell, and rises partly along the mner inclined part of the
shell.

According to another embodiment of this ski, the borders
of the shell are embedded in the longitudinal reinforcing
clements.

According to one embodiment, this ski contains a metal or
olass, carbon or aramid laminate reinforcing plate which,
extending over all or part of the length of the ski, occupies
the entire width thereof.

This metal plate reinforces the ski in lateral bending. It
may be present over the entire length of the ski or only over
part of this length, and preferably in the support face. This
plate may be made of a light alloy, such as an aluminum
alloy known under the brand name ZICRAL. This plate may
be solid or openworked.

According to one embodiment, the remnforcing plate 1s
inserted between the upper face of the longitudinal reinforc-
ing elements and the base of the shell.

According to another embodiment, the longitudinal bor-
ders of the reinforcing plate are embedded 1n the longitudi-
nal reinforcing elements. In this case, the metal plate is
embedded in the longitudinal reinforcing elements with
injection of polyurethane foam constituting the core, the
plate being perfectly positioned and held in the desired
position by virtue of the embedding of its borders 1n grooves
provided in the longitudinal remnforcing elements.

According to another embodiment, the reinforcing plate 1s
proiiled by several longitudinal folds and 1s separated from

the shell.
BRIEF DESCRIPTION OF THE DRAWINGS

In any case, the mvention will be better understood with
the aid of the following description, with reference to the
attached schematic drawing representing, by way of non-
limiting examples, several embodiments of this ski:

FIG. 1 1s a side view of a ski according to the invention;
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FIGS. 2 and 3 are two views thereof, 1n cross section and
on a larger scale, along the lines II—II and III—III 1n FIG.
1;

FIGS. 4 and § are two views respectively similar to FIGS.
2 and 3, of an alternative embodiment of this ski;

FIG. 6 1s a cross-sectional view, similar to FIG. 4,
representing an alternative embodiment of this ski;

FIG. 7 1s a cross-sectional view, similar to FIG. 2,
representing an alternative embodiment of this ski;

FIGS. 8 to 10 are three cross-sectional views of a ski 1n
which each lateral reinforcing element 1s made from several
layers;

FIG. 11 1s a cross-sectional view of a ski 1n which each

base of the shell extends only over a part of the width of the
corresponding reinforcing element;

FIG. 12 1s a cross-sectional view of a ski in which the
width of each reinforcing element 1s greater than the width
of each return of the shell;

FIG. 13 1s a cross-sectional view of a ski in which the
borders of the shell are embedded 1n the longitudinal rein-
forcing elements;

FIG. 14 1s a cross-sectional view of a ski in which the
heights of the two longitudinal reinforcing elements are
different;

FIGS. 15 to 17 are three cross-sectional views of a ski, in
which views the longitudinal reinforcing elements belong to
one and the same piece;

FIGS. 18 to 21 are four cross-sectional views of a ski
including reinforcing plates|.]; and

FIG. 22 1s a cross-sectional view of a ski embodying the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The ski 2 represented 1n FIG. 1 comprises a tip 3, a
support face 4 and a heel 5. This ski essentially consists of
a filling core 6, for example made of polyurethane foam,
resting on the lower part of the ski, which comprises a sole
7 bounded by two longitudinal metal edges 8. A reinforcing
clement 9 forming a side of the ski rests on each edge 8. In
the embodiment represented 1n FIGS. 2 and 3, the sides 9 are
perpendicular to the plane of the sole 7. The upper face of
the ski, as well as the upper parts of the lateral walls, [consist
of] include a shell 10. This shell 10 includes two shoulders
12, substantially parallel to the plane of the sole, bearing
against the two upper faces, of the same orientation, which
the sides 9 include. With this shell 10 1s associated a
reinforcing sheet 15, located under the shell and 1n contact
with the latter, [consisting for example of] including, for
example, a fabric with longitudinally oriented unidirectional
fibers impregnated with resin. A lower reinforcing sheet 16
1s located above the sole 7.

According to the essential feature of the invention, the
respective heights (H1, H2) of the sides 9 and of the shell 10
are substantially equal, so that the region of bearing and
assembly of the borders 12 of the shell 10 and the sides 9 1s
situated substantially at the same height as the neutral axis
of the core of the ski.

This 1s therefore a ski mncluding sides 9 ensuring very
oood transmission of the forces from the upper face of the
ski which 1s equipped with the binding of a boot, to the edges
8. Furthermore, the region of assembly between the shell
and the sides 1s situated substantially at the level of the
neutral axis.
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The skis represented 1n the following figures are simpli-
fied representations, 1n which some elements, such as the
reinforcing sheets 15, 16, are not shown.

FIGS. 4 and 6, which correspond to FIGS. 2 and 3

respectively, represent a ski including sides 9a which are
inclined with respect to [the] a plane perpendicular to [the]
a plane of the sole 7.

In the embodiment represented 1n FIG. 6, each longitu-
dinal reinforcing element 9b has an inclined outer face 13

and an 1nner face 14 which 1s perpendicular to the plane of
the sole.

The ski represented 1n FIG. 7 1s a variant of the ski in
FIGS. 1 to 3, 1n which each shoulder 12 of the shell 10 bears

on the upper face of a side 9, which 1s inclined downward
and outward.

FIGS. 8 to 10 represent three skis, in which each rein-
forcing element [consists of] includes three vertically jux-
taposed layers of material 19a, 19b, 19c. In the embodiment
represented 1n FIG. 8, the three layers have the same height
and the return 12 associated with each lateral part of the ski
extends over the entire width of the three layers, which
[consist of] includes different materials, such as wood,
phenolic resin aluminum alloy, acryloni- trile-butadiene-

styrene, [. .] efc. In the embodiment represented in FIGS. 9
and 10, the heights of the layers 19a, 19b and 19c¢ decrease
from the one 19a situated beside the core of the ski to the one
layer 19c situated on the outside. In FIG. 9, each return 12
of the shell bears only on the layer 19a, and the upper faces
of the layers 19¢ and 19b are cut slantwise so as to form an
inclined surface. In the embodiment represented in FIG. 10,
cach return 12 bears only on the upper face of the layer 19a,
and the upper faces of the layers 19b and 19c¢ are parallel to
the upper plane of the shell, which results 1n a general
staircase structure.

FIG. 11 represents a ski 1n which each return 12 of the
shell 10 bears on only a part of the width of a reinforcing
clement 9 and 1s embedded therein.

In the embodiment represented in FIG. 12, the width of
cach reinforcing element 29 1s greater than the width of the
corresponding return 12 of the shell, and the reinforcing
clement rises partly under the shell, so that it cannot be seen
over 1ts entire height from the outside of the ski.

In the embodiment represented mm FIG. 13, the shell 10
does not include lateral returns, but simply borders 16 of
substantially vertical orientation which are embedded 1 the
longitudinal reinforcing elements 9.

FIG. 14 represents an asymmetrical ski, including a
reinforcing element 39a situated beside the 1inner edge, with
a height greater than that of the reinforcing element 39b
situated beside the outer edge. In this case, the shell com-
prises a planar part corresponding to the upper face of the
ski, bearing directly on the remforcing eclement 39a, an
inclined part, and a return 12 bearing on the upper face of the
reinforcing element 39b.

The ski represented 1in FIG. 15 comprises a piece 49 of
rectangular cross section, made from a hard material, for
example from wood, extending over the entire width of the
ski, and forming the longitudinal reinforcing elements.

FIG. 16 represents a ski including a piece 59 of H-shaped
cross section, whose two arms 59a form the longitudinal
reinforcing elements and whose central part $9b forms a part
of the core of the ski.

FIG. 17 represents another ski including a piece 69 made
of hard materal, for example of wood, of general U-shape,
whose two arms 69a form the longitudinal reinforcing,
clements, and whose crossbar 69b belongs to the core of the

ski.
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FIGS. 18 to 21 represent skis in which the same elements
are denoted by the same references as before. In each of
these skis, a metal or laminate reinforcing plate 1s provided,
which reinforces the ski i lateral bending. In the embodi-
ment represented i FIG. 18, the plate 13 1s inserted between

the upper face of the reinforcing elements 9 and the base of
the shell.

In the embodiment represented 1n FIG. 19, the plate 13a
1s embedded by its longitudinal borders 1n the opposite walls
of the two reinforcing elements 9, which makes 1t possible
to ensure perfect positioning of the plate before mjection of
the synthetic foam intended to form the core.

In the embodiments represented 1n FIGS. 20 and 21, the
reinforcing plate 13c and 13d respectively, 1s profiled by
longitudinal folds, and inserted between the upper face of
the reinforcing elements 9 and the returns 12 of the shell. In
the embodiment represented 1n FIG. 20, the plate 13c 1s
profiled 1n the same direction as the shell, while 1n the
embodiment represented 1n FIG. 21, the plate 13d 1s profiled
in the opposite direction to the shell.

It 1s advantageously possible to insert an elastic joint
between the base of the shell and the reinforcing elements.

The angle which the lateral walls of the shell form with 1ts
upper wall may vary over the length of the ski, this angle
being, for example, larger 1n the support face than in the end
regions, tip and heel, of the ski.

The ridge defining the upper wall of the shell, and each
inclined wall thereof, may be parallel to the longitudinal
mid-axis of the ski or, on the other hand, have an orientation
which varies with respect to this axis, 1t being possible for
the line which this ridge forms, straight or curved, to, for
example, diverge from the rear toward the front of the skai.

As 15 obvious, the mvention i1s not limited only to the
embodiments of this ski which have been described herein-
above by way of examples. Thus, certain features described
in the scope of one combination might be employed 1n the
scope of another combination, or alternatively, the shape of
the shell might be different, and for example have a section
in the form of a segment of an ellipse 1n the end regions of
the ski, without thereby departing from the scope of the
invention.

[ claim:

1. A ski extending in a longitudinal direction, comprising
a main body portion and upwardly curved front and rear end
portions, the main body portion comprising:

a lower face including a central sliding sole delimited by
two lower edges, the lower edges being located on
opposite sides of the sliding sole;

two remnforcing elements extending in the longitudinal
direction of the ski, each reinforcing element being
supported on one of the lower edges and forming a side
of the ski, wherein the reinforcing elements extend over
a part of a height of the skai;

a shell having a central top portion and two peripheral
edge portions, the central top portion and the two
peripheral edge portions extending in the longitudinal
direction of the ski, wherein the peripheral edge por-
tions are supported by the reinforcing elements,
whereln 1n at least one zone of the ski which includes
at least a central longitudinal portion of the main body,
the central longitudinal portion of the shell 1s spaced
above the peripheral edge portion to define a height of
the shell, and the central portion 1s connected to the
peripheral edge portions by inclined lateral side
portions, and wherein 1n the at least one zone of the ski,
the height of the shell decreases from said central
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longitudinal portion toward said [and] end portions and
varies directly proportionately over the length of the at
least one zone with a height of at least one reinforcing
element; and

a core located between inner lateral sides of the reinforc-

ing elements.

2. The ski as claimed 1n claim 1, wherein a of at least one
reinforcing element 1s substantially equal to a height of the
shell.

3. The ski as claimed 1n claim 1, wherein an outer face of
cach reinforcing element 1s substantially perpendicular to
the plane of the sole.

4. The ski as claimed 1n claim 1, wherein an outer face of
at least one reinforcing element 1s inclined with respect to a
plane that 1s perpendicular to the plane of the sole.

5. The ski1 as claimed 1n claim 4, wherein the at least one
lateral side portion 1s inclined with respect to a plane that 1s
perpendicular to the plane of the sole, and wherein an angle
of inclination of the at least one lateral side portion 1is
substantially equal to an angle of inclination of the outer face
of the at least one reinforcing element.

6. The ski1 as claimed 1n claim 4, wherein the at least one
lateral side portion 1s inclined with respect to a plane that 1s
perpendicular to the plane of the sole, and wherein an angle
of inclination of the at least one lateral side portion 1is
different from an angle of inclination of the outer face of the
at least one reinforcing element.

7. The ski as claimed in claim 1, wherein the two
reinforcing elements comprise separate elements.

8. The ski as claimed 1in claim 7, wherein the two
reinforcing elements have a constant width over the length
of the ski [that they] over which the two reinforcing elements
extend.

9. The ski as claimed 1n claim 7, wherein the two
reinforcing elements have a width which 1s variable over the
length of the ski [that they] over which the two reinforcing
elements extend.

10. The ski as claimed i1n claim 7, wherein the two
reinforcing elements are substantially 1dentical.

11. The ski as claimed 1n claim 7, wherein the two
reinforcing elements have different [shade] siape character-
1stics.

12. The ski1 as claimed 1n claim 7, wherein each reinforc-
ing element comprises several vertical and juxtaposed layers
of material extending over a length of the ski.

13. The ski as claimed 1n claim 12, wherein the layers
comprising each reinforcing element have [the same height]
heights that are equal.

14. The ski as claimed in claim 12, wherein a height of the
layers comprising each reinforcing element decreases from
the layer situated beside the core of the ski to the layer
situated furthest outward.

15. The ski as claimed in claim 7, wherein the two
reinforcing elements have ditferent heights.

16. The ski as claimed in claim 7, wherein the two
reinforcing elements comprise different materials having
different properties.

17. The ski as claimed in claim 1, wherein the two
reinforcing elements comprise a single piece of material that
extends across the entire width of the ski.

18. The ski as claimed 1n claim 17, wherein the single
piece of material has a rectangular cross section.
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19. The ski as claimed 1n claim 17, wherein the single
piece of material has an H-shaped cross section.

20. The ski as claimed 1n claim 17, wherein the single
piece of material has an U-shaped cross section.

21. The ski as claimed 1n claim 1, wherein the peripheral
edge portions of the shell are embedded 1n the reinforcing
clements.

22. The ski as claimed 1 claim 1, further comprising a
metal or laminate reinforcing plate that extends over at least
a portion of the length of the ski, and that extends over the
entire width thereof.

23. The ski as claimed 1n claim 22, wherein the reinforc-
ing plate comprises a light metal alloy[, such as an alumi-
num alloy known under the brand name ZIRCAL].

24. The ski as claimed in claim 22, wherein the plate has
a plurality of apertures therein.

25. The ski1 as claimed 1n claim 22, wherein the reinforc-
ing plate 1s inserted between upper faces of the reinforcing
clements and the peripheral edge portions of the shell.

26. The ski1 as claimed 1n claim 25, wherein the reinforc-
ing plate comprises a longitudinally extending central por-
tion and two longitudinally extending side portions that are
joined to the central portion by longitudinally extending
folds, and wherein the central portion has a height that is
different from a height of the two side portions.

27. The ski as claimed 1n claim 22, wherein longitudinally
extending edges of the reinforcing plate are embedded 1n the
reinforcing elements.

28. The ski as claimed 1n claim 1, further comprising at
least one elastic joint that is inserted between the peripheral
edge portions of the shell and upper surfaces of the rein-
forcing elements.

29. The ski as claimed 1n claim 1, further comprising
reinforcing fabric that 1s located 1n contact with an inner face
of the shell, the reinforcing fabric comprising a plurality of
unmidirectional fibers oriented 1n the longitudinal direction of
the ski.

30. The ski as claimed in claim 1, wherein the peripheral
cdges extend parallel to the plane of the sole and bear on
upper surfaces of corresponding reinforcing elements.

31. The ski as claimed 1n claim 30, wherein the peripheral
edge [portion] portions have a substantially constant width
over the length of the ski [that they] over which the periph-
eral edge portions extend.

32. The ski as claimed 1n claim 30, wherein the peripheral
cdge portions substantially cover upper surfaces of the
corresponding reinforcing elements.

33. The ski as claimed 1n claim 30, wherein the peripheral
edges extend only partially across the upper surfaces of
corresponding reinforcing elements.

34. The ski as claimed 1n claim 33, wherein a portion of
the upper surface of at least one remnforcing element is
inclined with respect to a plane that 1s perpendicular to the
plane of the sole, and wherein the inclined portion of the at
least one reinforcing element supports at least one lateral
side portion of the shell.

35. The ski1 as claimed 1n claim 1, wherein 1n at least one
zone of the ski the peripheral edges extend outward and
downward and bear on inclined upper surfaces of corre-
sponding reinforcing elements.
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