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571 ABSTRACT

A ski boot having variable stiffness is provided with a
transverse slot in ankle portion which narrows in re-
sponse to forward lean pressure. Stiffness of boot is
controlled by rotating an oval rod positioned within the
slot to limit the extent of deformation of the slot.

7 Claims, 5 Drawing Figures




3,738,025

PATENTED JuK 12 1873




3,738,025

1 .
SKI BOOT HAVING VARIABLE STIFFNESS

This invention relates to a ski boot having a substan-
tially rigid outer shell which is provided with means
permitting the skier to adjust the degree of stiffness in
the forward direction.

Although it is generally desirable that lateral stiffness
in a ski boot should be as high as can be practically at-
tained, the same is not true of the degree to which a ski
boot should flex in response to forward lean by a skier.
There are circumstances under which, depending on
the terrain and the nature of the snow, a skier, particu-
larly an expert or racer, may desire to adjust the stiff-
ness or resistance of his boots to flexure in the forward
direction, i.e., the extent to which the boots resist an
increase in the amount of forward lean which the skier
applies.

In accordance with the invention, there is provided
a stiffness control or flexure system, which when incor-
porated in a ski boot, enables a skier to adjust the stiff-
ness of his boots while on the mountain, in response to
snow or slope conditions, or his own personal prefer-
ence. The flexure system of the invention is intended
primarily for incorporation in a ski boot of the type em-
ploying a substantially rigid outer shell, typically
formed of a plastic material. A typical boot of this type
is described in the copending application of Alden B
Hanson and Chris A. Hanson, Ser. No. 216,080, filed
Jan. 7, 1972. Since the flexure system is associated with
the portion of the boot immediately adjacent the for-
ward surface of the wearer’s ankle, it is particularly de-
signed for use in boots having an unobstructed front
surface in which the flexure system can be installed.

Briefly described, the invention depends for its effec-
tiveness on the presence in the ankle portion of the
boot of at least one and preferably several transverse
slots in the wall of the shell. The slots extend through
or materially reduce the thickness of the shell wall and
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thereby permit greater flexibility in the ankle portion of 40

the shell than would otherwise obtain. In order to be
able to control the amount of flexibility thus created,
there is positioned within each slot a substantially rigid
elongated flex rod having a generally oval cross-
section. Each rod can be rotated to a position in which
its width substantially fills the slot, thereby in effect
eliminating the slot and the flexibility resulting there-
from. By rotating the rod so that a narrower dimension
is positioned within the slot, partial deformation or
compression of the slot is permitted, i.e., the ankle por-
tion will flex until the walls of a slot bear against the
sides of its associated flex rod. In this position, greater
flexibility of the wall is permitted, as will hereinafter
become apparent.

The invention will be better understood from the fol-
lowing detailed description thereof, taken in conjunc-
tion with the accompanying drawings, wherein like nu-
merals are used to represent like elements, and in
which:

FIG. 1 is a front view of a boot embodying the inven-
tion, showing three flex rods positioned in the instep
area of a ski boot; :

FIG. 2 is a view from the left side of the ski boot of
FIG. 1, ‘

FIG. 3 is a partial section along the line 3—3 of FIG.
1, showing the operation of the boot when the flex rods
-are set for maximum stiffness;
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FIG. 4 is a view similar to that of FIG. 3 showing the
flex rods adjusted for minimum stiffness; and

FIG. 5 is an isometric view of the flex rods used in the
embodiment of FIG. 1, showing the slot used to rotate
the flex rod for adjustment of the stiffness of the boot.

Referring to the figures, FIGS. 1 and 2 represent a
typical ski boot in which the invention can be used to
advantage. The boot as shown in FIGS. 1 and 2 com-
prises an exterior shell 1¢ having a sole portion 11 and
an upper or foot receiving portion 12 formed of a sub-
stantially rigid plastic material. Entry to the boot for
the wearer’s foot is provided by rear access opening 13
which is closed by buckles 14. The front ankle portion
15 of upper 12, i.e., the portion immediately adjacent
the wearer’s instep, is provided with three horizontal or
transverse side stiffening ribs 17 and a vertical front
stiffening rib 18 extending from the lowermost of the
side stiffening ribs to the toe portion 19 of the boot. A
continuation of front stiffening rib 18 also extends from
the uppermost side rib to the top of the shell 10. Each
of side stiffening ribs 17 houses a flex rod 21, illustrated
in FIG. 5, which is rotatably held within the rib and can
be rotated by engaging slot 22 in flex rod 21 with a suit-
able instrument, such as a coin.

As shown in FIGS. 3 and 4, the wall 16 in the ankle
portion 15 of shell 10 is substantially uniform in thick-
ness except in the areas of the side stiffening ribs 17
and front stiffening rib 18. Each of side stiffening ribs
17 has a hollow chamber 23 adapted to receive its rod
21, the chamber extending through the shell wall 16 in
the ankle portion, thereby creating a slot in said wall
associated with each flex rod, into which slot each flex
rod partially extends.

A flex rod useful in the invention is generally cylin-
drical in shape and has an oval cross-section, with a
major axis (X, FIG. 3) and a smaller minor axis Y,
FIG. 4) at an angle thereto. The major axis of the flex
rod should be substantially equal to the width of its as-
sociated slot in the unstressed state, thereby substan-
tially preventing the slot from becoming narrower and
thereby increasing the resistance of the shell to forward
flexure. When the flex rod is rotated so that its minor

- axis is within the slot, the slot can be distorted by for-
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ward lean until the walls of the slot bear on the flex rod
and further flexing is prevented. The particular flex rod
shown in FIG. § can be made from a circular cylinder
by cutting portions of the cylinder to create two paral-
lel plane surfaces diametrically opposite each other.

One end, i.e., 24, of flex rod 21 extends out of the
stiffening rib with which it is associated. This provides
the user with means for rotating the flex rod as neces-
sary to adjust the stiffness of the boot. The other end,
i.e., 26, of flex rod 21 is entirely contained within its as-
sociated side stiffening rib.

FIG. 3 illustrates the position of flex rods 21 when ad-
justed so as to provide maximum stiffness in the boot.
As shown, each flex rod is positioned with its major axis
X within the slot associated with the stiffening rib. In
the configuration shown, the flex rod occupies substan-
tially all of the slot when the boot is in its rest or undis-
torted condition. With the flex rods adjusted as in FIG.
3, forward pressure by the wearer’s leg on the top 20
of shell 10 would only minimally deform the forward
wall of the boot shell. The boot would thus exhibit the
maximum stiffness of which it is capable,

When the flex rods in each stiffening rib are rotated
to the position shown in FIG. 4, the stiffness of the boot
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is at its minimum. As shown, the minor axis Y of each
flex rod is located within its associated slot in shell wall
16. Accordingly, pressure on the top of the boot per-
mits the boot to compress in an accordion or bellows

fashion, thereby causing ankle portion 15 of the shell..

to flex in the manner shown in FIG. 4. In order to facili-
tate forward flexure, eéach of ribs 17 is provided with a
small longitudinal channel 27 which creates a hinge ef-
fect, allowing the opposing walls of chamber 23 to flex
towards each other until contact with flex rod 21 is
made.

In order to confine the flexure of the boot to the
ankle portion of the shell and to avoid distortion of the
lower portion thereof which might cramp the wearer’s
foot, the front of the boot is provided with a front stiff-
ening rib 18 extending from the uppermost side rib 17
to the top 20 of shell 10 and from the lowermost rib to
the toe 19 of the shell. Such a front stiffening rib is an
advantageous adjunct to the invention but it is not a
necessary feature thereof. . .

The foregoing detailed description has been given for
clearness of understanding only, and no unnecessary
limitations should be understood therefrom, as modifi-
cations will be obvious to those skilled in the art.

We claim:

1. A ski boot comprising a substantially rigid outer
shell, including an -ankle portion covering the forward
surface of a wearer’s ankle, and means for controlling
the stiffness of said shell against flexure in a forward di-
rection, said means comprising:

at least one transverse slot formed in said ankle por-

tion of said shell, said slot reducing the wall thick-
ness- of said shell sufficiently to substantially de-
crease. the resistance to flexure of said ankle por-
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tion in the forward direction, said slot being com-
pressed by forward flexure of said ankle portion;
and .

adjustable control means associated with said slot to
limit the compression thereof on the application of
forward pressure and thereby to control the stiff-
ness of said shell.

2. The boot of claim 1 wherein said control means in-
cludes an elongated generally cylindrical member hav-
ing a generally oval cross-section, said member being
rotatably positioned longitudinally within said slot to
limit the extent of compression thereof caused by flex-
ure of said ankle portion.

3. The boot of claim 2 wherein said cylindrical mem-
ber has a cross-section defined by two opposing circu-
lar segments and two opposing straight lines, the dis-
tance between said circular segments being greater
than that between said straight lines.

4. The boot of claim 3 wherein an end of said cylin-
drical member extends exteriorly of said shell and is
provided with means for rotation by said wearer,
whereby the stiffness of said shell can be adjusted.

§. The boot of claim 1 in which said shell is provided
with a vertical stiffening rib extending from the lower-
most said slot to the toe portion thereof.

6. The boot of claim 2 in which each said slot has as-
sociated therewith an external transverse rib, spanning
said slot, said rib serving as a housing for said cylindri-
cal member.

7. The boot of claim 6 in which said external rib has
a hinge zone of lessened thickness parallel to the length
of said slot, permitting said slot to compress as neces-

sary for forward flexure of said shell.
* * * * *



