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Description

The present invention relates to a ski having a
ski boot attachment toe piece fixed on an upper
skier support surface and a control assembly
mounted on said upper skier support surface.

A ski known from DE 32 23 413 A1 of this type
comprises protective edges which at least over part
of their length relative to the plane of the running
surface can be adjusted vertically with respect
thereto or are pivotable about axes extending in the
longitudinal direction of the ski, and can be justed
in different positions by adjusting means to thereby
increase the influence of the protective edges onto
the ski in case of changes of direction and running
of the ski on icy surfaces.

US-A-3,980,322, 3,195,911, 4,103,916,
3,873,108, 3,918,730, 3,048,418, 4,062,561,
4,312,517, 3,909,024 and 4,227,714 relate to situ-
ations where a ski has been separated from a skier
and is loose on a ski slope and apt to cause some
damage or injury to skiers unless stopped. These
"loose ski brake" devices do not operate during
active skiing.

US-A-4,152,007 provides snow plows at the
rear ends of skis that are activated by hydraulic
pressure controlled through grips on ski poles.
There must be come connection between the grips
on the ski poles and the snow plows and this in
itself is a disadvantage in that the skier is pre-
vented from utilizing the ski poles as freely as he
might for the purpose for which they are intended.
The snow plows provide active drag control. The
characteristics of these snow plows are in sharp
contrast with an enhanced maneuverability. Be-
cause the plows are at the rear ends of the skis
and therefore far behind the skier's center of grav-
ity, they actually tend to prevent the skier from
turning while they are engaged.

US-A-4,227,708 relates to a ski brake that com-
prises a plate fixed on the upper surface of the ski.
The plate is provided with a notch into which the
lower end of a ski pole may be inserted to produce
drag against the snow. While the primary purpose
of this device is to provide traction in cross-country
skiing, it purports to provide active braking for a
cross-country skier moving downhill. However, this
device does not provide enhanced maneuverability
or control by natural body motions. Maneuverability
is an essential difference between downhill skiing
and cross-country skiing. The bindings of cross-
country skis naturally limit maneuverability. Since
this device applies drag only on the outside of the
skis, downhill braking would tend to spread the tips
of the skis, making the skis even more difficult fo
maneuver. Use of the ski poles as braking levers
violates the natural motions of downhill skiing which
requires upper body movement and free use of the
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poles.

For those that are experienced skiers, it will be
obvious that skiing on a steep slope requires con-
siderably more physical effort and skill than skiing
on a gentle slope. Turning maneuvers fo reduce
speed require the skier to generate a force in
opposition to the force tending to propel the skier
downhill. This force, multiplied by the skier's ve-
locity, equates with the power the skier must exert
to maintain speed control on the slope. Steeper
slopes require both a greater maximum force and a
greater average power which together require
greater strenght and endurance from the skier.
Expert skiers have several advantages over less
advanced skiers. First, since they have a higher
ability threshold, a greater fraction of the potential
energy during the run is consumed in aerodynamic
and ski drag. Second, since they are more skillful,
they are able to make turns with less muscle strain.
Although expert skiers still must exert the same
force as less experienced skiers, they apply it
more effectively in reducing speed.

The primary object of the present invention is
to enhance the safe enjoyment of downhill skiing
by significantly reducing the level of skill and phys-
ical strength required to participate in the sport.

For the accomplishment of this object, the ski
of the above-described type is characterized by at
least one pin-shaped control probe comprising a
control surface mounted generally adjacent to said
toe piece in combination with means for selectively
deploying said control probe to penetrate the snow
to enable downhill skier, through the execution of
conventional body movements, to impart auxiliary
control forces on said ski as it moves in relation fo
the snow fo provide enhanced control over drag
and enhanced maneuverability.

Advantagenous designs of the ski are depicted
in the subclaims.

The invention enables a skier to safely handle
terrain that would otherwise be beyond his ability.
The invention will increase the number or in-
dividuals participating in downhill skiing and will
reduce the number of injuries sustained by such
participants when they are inadvertently caught in
situations beyond their ability.

The sport of downhill skiing involves executing
trained physical body motions that change the ski-
er's spacial orientation and weight distribution as
the skis slide across the snow. The maneuvers that
result from such body motions enable the skier to
control his direction and most importantly his
speed.

In the sport of downhill skiing, the skier con-
verts potential energy into mechanical work and
ultimately into heat. By the conservation of energy,
the rate of change of potential energy equals the
rate of change of kinetic energy plus the rate of
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mechanical work performed by the skier. This me-
chanical work rate (or power) is the skier's velocity
times the snow friction and air drag. Steeper slopes
require a greater friction plus drag force to hold a
given speed than more gentle slopes.

A skier's strength and skiing ability determine
the steepness of the slope that he can comfortably
and safely handle. Skiing skill determines how effi-
ciently a skier can convert muscle force into useful
drag. The snow-plow is a perfect example of an
inefficient skiing maneuver. In the snow-plow the
skier pushes outward on his skis and thereby cre-
ates an axial force equal to his lateral force times
the sine of the angle of his skis. Since the "V" half
angle of his skis is typically only about 15 degrees
or less only one quarter of his lateral force is
converted into useful drag. This situation is com-
pounded by the awkward nature of the snow-plow
maneuver.

Proficient skiers have several advantages over
beginning skiers. First, they can ski at a higher
average speed letting ski friction and aerodynamic
drag (which are relatively non-fatiguing) generate
mechanical work at a faster rate. Second, they can
convert muscle force more efficiently into useful
drag. A good parallel skier can seemingly effort-
lessly make small turns and efficiently use his leg
muscles fo react the drag force needed to keep his
speed under control. Third, the proficient skier is
often in better physical condition and has greater
strength and endurance than beginning skiers.

Enjoyable skiing is a process of speed control.
If a skier is not in excellent condition, and he is
unable to efficiently convert his muscle forces into
drag, he will either be limited to gentle and unin-
teresting terrain or, more typically, he will ski on
terrain beyond his ability and risk injury to himself
and others. Unfortunately, our modern society nei-
ther encourages physical fitness nor provides ex-
tended leisure time to learn new activities. This
results in millions of people who would like to enjoy
downhill skiing, but have not found the time fo
become advanced intermediate skiers where they
can really begin to enjoy the sport. Accordingly, a
method and apparatus such as described herein is
needed to reduce the level of skill required to enjoy
downhill skiing by permitting skiers to more effi-
ciently convert muscle force into speed control and
maneuverability while retaining the natural motions
of skiing.

Another element enters into the method of
speed control and has-been alluded to somewhat
above. That is the fact that conventionally speed
control is effected by manipulating turns on the
slope to introduce a force that is in opposition to
the downhill acceleration force that is imposed by
gravity and the steepness of the slope. Accord-
ingly, if some method or means could be devised
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by which turns could be effected without the im-
position of discomfort on the skier or the utilization
of excessive muscle force, then the skier would be
more likely to attempt a run on a steep slope that
he would not otherwise feel comfortable with.

By the invention, a skier may selectively con-
trol maneuverability and therefore speed on a
downhill ski slope.

The invention achieves selective maneuverabil-
ity and speed control by adding at least one control
surface on a downhill ski to enhance both axial
drag and maneuverability using a skier's natural
motions. The at least one additional control surface
generate forces that augment the edge control
forces on the skis. The at least one control surface
of the at least one probe, is analogous to a spoil-
er/flap system on modern jet airplanes in terms of
vehicle drag and stability characteristics. Since
snow only produces loads below the running sur-
face of the ski, two probes under the invention
allow differentially varying probe depths on the
inside and outside edge of a ski.

The following discussion illustrates how the
probes enhance the speed and maneuverability
control characteristics of snow skis. The detailed
description of the structures (including the probes)
that provide these characteristics is presented later
in this disclosure. That description also presents
features of the structures which facilitate the opera-
tion of the invention but which do not directly affect
the speed and maneuverability control aspects dis-
cussed below.

According to preferred embodiments of the in-
vention, two probes extend on each ski a precise
distance below the running surface of the ski into
the snow. These probes act as additional control
surfaces that augment the forces acting on the
other ski surfaces during downhill skiing.

The ski under the invention when engaged and
operative, makes a slope appear to be more gentle.
The probes which project below the running sur-
face of the ski provide additional drag which re-
duces the skier's acceleration and terminal velocity.

The projecting probes can be adjusted either
before or during a run so as to adjust the basic
drag coefficient by adjusting the depth of the
probe's extension below the running surface of the
ski.

Although these steady drag effects are impor-
tant, the primary additive drag effects occur as a
result of skier controlled probe depth variation dur-
ing the ski run. Tests have shown that the drag
imposed on a ski by a probe projecting into the
snow is a strong function of probe depth. Accord-
ingly, pairs of probes attached to a ski function in
such a manner that rotating the ski about the
longitudinal axis increases the penetration depth on
one probe and decreases the penetration depth of
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the other probe on that ski. This differential probe
depth causes a significant increase in the fotal
drag, because of the large increase in drag on the
deeper probe. This has two primary applications in
downhill skiing speed control as will now be ex-
plained. The snow-plow maneuver becomes far
more effective and less strenuous to execute. Sim-
ply rotating the knees together (with the skis point-
ed straight) produces a large drag increase due fo
the greater penetration of the inside probes. The
differential torque created by the drag on the inside
probes automatically draws the ski tips together,
adding the normal snow-plow edge drag, but with-
out the muscle strain normally required. Rotating
the knees back to vertical returns the skis to nor-
mal parallel position and equalizes the forces on
the skis, cancelling the differential torque.

Parallel turns are more effective in achieving
speed reduction when the skis are equipped with
said probe. The edge drag is supplemented by
probe drag. Effective speed control can be accom-
plished with very little edge drag which is quite
helpful under poor snow conditions.

Turning ability, which is a major factor in ma-
neuverability, is significantly enhanced because the
probes enable turning by leaning. For example,
leaning to the right increases the penetration depth
and drag on the right probes on both skis and
decreases the depth and drag on the left probes.
This both increases the total drag and creates a
rotational moment that turns the skis to the right.
Similarly, leaning to the left turns the skier to the
left. As discussed below, the skier can further en-
hance turning ability by leaning slightly backward
as he leans to the left or right.

The invention provides "trim" adjustment to
reduce muscle strain associated with holding the
skis together. Most people walk with their feet
slightly spread apart and their muscles are ad-
justed to that position. Therefore, parallel skiing
requires a constant muscle strain to hold the tips of
the skis together. By the invention, a skier can
alleviate this condition by adjusting the depth of
penetration of the inside probes to be slightly
greater than the depth of penetration of the outside
probes. This creates a toe-an moment on the skis
which keeps the tips together without continuous
muscle strain by the skier.

The following discussion relates to the features
of the invention which, taken individually or in com-
bination, account for the speed control and maneu-
verability enhancement characteristics discussed
above.

1. Precise depth control. - Since drag is a strong

function of depth, the probes of the invention
provide precise setting and control of their ex-
tension past the running surface of the skis.
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2. Probe center of pressure location. - Probe
location near the skier's center of gravity is
necessary to provide the desired neutral lateral
stability characteristics. Locating the probes aft
of the skier's center of gravity (i.e., a positive
stability margin as in the classic loose ski brake)
would make turning more difficult because the
probes would produce a restoring moment ten-
ding to keep the skis pointed in the direction of
travel. Locating the probes forward of the center
of gravity (i.e. negative stability margin) would
make the skis rotationally unstable.

Accordingly, the probes are located about
the middle of the toe piece which is the natural
location of the skier's center of gravity when the
skier is leaning slightly forward. Obviously, the
exact optimum location will vary somewhat de-
pending on the skier and the terrain. The skier
can control his center of gravity location and
thereby control the stability characteristics of his
skis. By leaning forward (and moving his center
of gravity forward of the probes) the probes act
to keep the skis pointed in the direction of travel
and stabilize any lateral oscillations. By leaning
backward during turning, the skier can enhance
turning by moving the center of gravity slightly
aft of the probes and making the skis delib-
erately unstable. The skier would obviously do
this after he had started a turn and had both his
skis clearly rotated in one direction.

3. Two pin characteristics. - Many of the desir-
able characteristics of the invention require two
pins (one on each side of the ski). A single pin
configuration as illustrated in FIGS. 14 and 15,
locates the pin under the toe piece and provides
a steady drag and facilitates turning by the
center of gravity shift mechanism discussed
above. However, the two pin design adds the
ability to increase drag by leaning as in parallel
turns or by rotating the knees together, as in a
snow-plow maneuver. The turning by leaning
feature requires a two pin arrangement; the turn-
ing by aft center of gravity shift only starts fo
work after the skis have rotated relative o the
direction of travel.

4. Probe lift/drag characteristics. - The shape
and orientation of the probes are important in
establishing the operating characteristics of the
invention. While probes illustrated and described
herein constitute cylindrical rods, it is apparent
that other configurations may be utilized within
the spirit and scope of the invention. As in-
dicated above, the preferred probe configura-
tions shown in the embodiment illustrated are all
cylindrical. This axisymmetric shape is an ad-
vantage because it provides the facility to pro-
vide for the threaded depth adjustments used on
several of the embodiments. However, the
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probes are not restricted to axisymmetric
shapes. Shapes such as ellipsis, wedges, airfoils
or other profiles offer potential advantages under
certain conditions and are intended to be cov-
ered within the scope of the invention.

With respect to orientation of the pins, vertical
pins produce no lift, and this is an advantage for
the beginning skier. Rotating the skis to produce
drag does not require any force to overcome lift.
This is an advantage for the snow-plow maneuver,
but less important for the turning by leaning ma-
neuver. Vertical pins provide higher drag (and
slower speeds) under poor snow conditions.

As illustrated in the drawings, and described
hereinafter, a slightly backwards probe cant is the
preferred orientation for the probes. The cant re-
duces the drag coefficient parallel to the skis with-
out significantly changing the- drag coefficient per-
pendicular to the skis. These characteristics mean
less steady state drag with the same turning ability
due to the high drag perpendicular to the skis. The
lift produced on icy snow reduces the penetration
depth and reduces the drag parallel fo the skis
without affecting turning ability. Again, the optimum
cant angle depends on the skier, the terrain and
snow conditions. Although the preferred embodi-
ment incorporates canted probes, it will of course
be obvious that the invention encompasses a full
range of probe angles.

It appears that an unexpected benefit is de-
rived by the use of the invention that relates to the
condition of a ski slope. Conventionally, ski slopes
are used during daylight hours and are "groomed"
during the night time to prepare them for another
full day of skiing the following day. Because the
control forces applied to the skis by the probes are
relatively small and because packed snow is a
viscous fluid, probe depth of only 1/4 to 1/2 inch
appear to be adequate for most conditions. Pene-
tration of the snow by the probes creates a hardly
perceptible groove in the snow. Tests have shown
that the almost imperceptible grooves left by the
probes are almost invisible and quickly disappear
in normal pack-powder snow. These tiny grooves
appear to help groom the slopes under high
packed or moderately icy snow conditions. When
the snow becomes icy, edge control becomes dif-
ficult because the edge loading is insufficient to
cause penefration of the snow by the ski edge.
This is also true for the probes under severely icy
conditions. However, under hard packed or mod-
erately icy conditions, the probes easily penetrate
the snow surface. This feature gives the skiers
significantly improved control under these condi-
tions while the, probes help break up the hard ice
surface. Accordingly, if enough skiers use the
probe system of the invention, it is easy to see that
their combined actions would help prevent hard or
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icy layers from forming on the slopes.

The invention possesses other objects and fea-
tures of advantage, some of which with the fore-
going will be apparent from the following descrip-
tion and the drawings.

In terms of broad inclusion, the invention
presents as an auxiliary ski control attachment to a
ski, control surfaces which the skier may manipu-
late to control the amount and direction of applica-
tion of auxiliary control forces imposed on the skis
during a downhill ski run. In one aspect of the
invention, means are provided attached to the skis
in the area of the bindings, which are manipulable
fo project a probe below the running surface of the
ski to thus penetrate the snow and cause a retard-
ing force to occur. In this aspect of the invention,
the projecting probe may be pre-set prior to the
downhill run so that the control surface is always in
operation during the downhill run, or, in another
aspect, the projecting probe may be adjusted dur-
ing the downhill run to compensate for variations in
the steepness of the slope. In still another aspect
of the invention, means are provided in association
with the bindings, being cognizant of the optimum
center of gravity of the skis and skier, for projecting
the bottom end of the ski pole through an appro-
priate aperture formed in the ski so as to deploy
the control surface. In still another aspect of the
invention, there is provided a drag means constitut-
ing a projecting probe that projects below the run-
ning surface of the ski and which is mounted in
such a way that it is instantly refractable if the
projecting probe strikes an immovable object such
as a buried tree trunk or rock. In still a different
embodiment, means are provided in the nature of a
projecting probe that projects below the running
surface of the ski and which may be adjusted in its
height to control the amount of drag thus imposed
on the skis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical cross-sectional view illustrat-
ing a preferred embodiment of the invention, the
section taken in the plane indicated by the line
1-1 of FIG. 3

FIG. 2 is a side elevational view of the preferred
embodiment of the invention illustrated in FIG. 1.
FIG. 3 is a plan view of the preferred embodi-
ment of the invention illustrated in FIGS. 1 and
2.

FIG. 4 is a fragmentary vertical cross-sectional
view illustrating the resilient detent plate. The
view is taken in the plane indicated by the line
4-4 in FIG. 1.

FIG. 5 is a fragmentary vertical cross-sectional
view of another embodiment illustrating a cam-
operated probe means. The view is taken in the
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plane indicated by the line 5-5 in FIG. 7.

FIG. 6 is a side elevational view of the cam-
operated probe means of FIG. 5, showing the
cam-actuating levers in full lines in the probe-
engaged position, and in broken lines in the
probe-retracted position.

FIG. 7 is a top plan view of the embodiment
illustrated in FIGS. 5 and 6, illustrating a vernier
control for controlling the depth of penetration of
the probes.

FIG. 8 is a vertical cross-sectional view of an-
other embodiment of the invention incorporating
a toggle mechanism for actuation of the drag
probes. Both probes extend and retract together,
but for illustration, the right probe is shown
retracted and the left probe extended. The view
is taken in the plane indicated by the line 8-8 in
FIG. 10.

FIG. 9 is a side elevational view of the toggle
arrangement illustrated in FIG. 8 taken in the
direction of the arrows 9-9 in FIG. 10.

FIG. 10 is a top plan view of the toggle mecha-
nism of FIGS. 8 and 9, illustrating the ski pole
socket that is utilized to adjust the probe from a
fully extended to a retracted position.

FIG. 11 is a vertical cross-sectional view illus-
trating a pivoted drag probe structure as distin-
guished from a slidable probe, and illustrating
the linkage arrangement for effecting its deploy-
ment and retraction. For illustration, the right
probe is shown exiended and the left probe
retracted. The view is taken in the plane in-
dicated by the line 11-11 in FIG. 13.

FIG. 12 is a side elevational view of the linkage
arrangement illustrated in FIG. 11.

FIG. 13 is a top plan view of the embodiment
illustrated in FIGS. 11 and 12. As in FIG. 11,
both extended and retracted probe positions are
shown.

FIG. 14 is a fragmentary front elevational view of
a ski equipped with a single centrally mounted
probe as distinguished from a pair of side-
mounted probes.

FIG. 15 is a fragmentary top plan view of the
embodiment illustrated in FIG. 14.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

The method and means described and illus-
trated herein enhances the safe enjoyment of
downhill skiing by significantly reducing the level of
skill and physical strength required to participate in
the sport. Thus, it is expected that this invention
will augment the numbers of individuals participat-
ing in the sport, and will serve to diminish the
number of injuries sustained by such participants
resulting from such participants being inadvertently
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caught in a dangerous situation beyond the thresh-
old of their ability. The method and means de-
scribed and illustrated herein places at the disposal
of the skier means for closely controlling the
amount of drag required to be imposed on the skis
o control acceleration and/or deceleration.

Referring to FIGS. 1, 2, 3 and 4, there is there
shown a drag probe mechanism that is adjustable
by the skier between predetermined limits of probe
depth, ranging from zero probe depth at which no
auxiliary drag is imposed on the skis, fo a maxi-
mum probe depth useful for the novice skier just
learning to traverse the steeper slopes. As there
shown, the ski 13 is provided with a running sur-
face 14 and a top surface 16 on which is fixedly
supported in a manner which will hereinafter be
explained the drag probe mechanism designated
generally by the numeral 17.

As illustrated in FIGS. 1 and 3, the drag probe
mechanism includes a base member 18, conve-
niently fabricated from an injection molded plastic
or an appropriate metal, to provide a recessed
center section designated generally by the numeral
19, and formed by a relatively thin plate-like sec-
tion 21 having raised marginal portions 22 and 23
on opposite sides of a plane vertical to the top
surface 16 of the ski and generally coincident with
the longitudinal axis 24 of the ski.

As illustrated in FIG. 3, the raised marginal
portions 22 and 23 are provided with inner periph-
eral wall sections 26 that conform generally to the
exterior configuration of the tfoe piece that is con-
ventionally fixedly secured to the top surface of the
ski to retain the skier's boot clamped to the ski. In
the interest of clarity, the toe piece is not illus-
trated. It should be understood however that the
toe piece is fastened to the top surface of the ski
by a pair of screws that penetrate the screw holes
27 formed in the member 21, and that the flat thin
plate-like member 21 underlies the toe piece, and
is securely clamped to the top surface 16 of the ski
by the same screws that penetrate the screw holes
27 and which retain the toe piece in place.

The base member 18, at its forward end is
provided with upwardly extending bearing blocks
28 and 29, these being preferably integral with the
base member 18, but possibly being separate
components that are fixed to the base member by
any appropriate means that will insure their reten-
tion on the base member. The bearing blocks 28
and 29 form journals for the pivot pins 31 and 32,
the shank portions 33 of which provide bearing
surfaces for the laterally opposed arms 34 and 36
connected at their forward ends by a front cross
member 37 provided with a centrally disposed
thickened portion 38 as viewed in FIG. 3 which is
provided with a recess 39 into which the skier may
insert the lower end of a ski pole in order to effect
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pivotal adjustment of the arms 34 and 36 in relation
to a ball 41 forming a resilient detent mechanism
and including a bore 42 in the bearing block 29,
the back side of the bearing block 29 having fas-
tened thereto a resilient plate 43 fixed to the back
side of the block 29 by a screw 44 and on the
opposite side of the ball 41, adjacent the opposite
end of the plate 43, provided with a slot 46 adapted
o receive a guide pin 47.

Thus, a skier may insert the end of a ski pole
into the yoke recess 39 and by appropriate forward
or backward movement, impose a turning moment
on the arms 34 and 36 about the axially aligned
pivot pins 31 and 32, concomitantly causing the
detent ball 41 to rest in a selected one of a series
of shallow depressions formed on the inside sur-
face of the arm 36. Thus, as viewed in FIG. 2, a
forwardly directed force exerted on a ski pole en-
gaged in the yoke recess 39 and aligned with the
central axis 48 of that recess, will cause the arm 36
fo pivot clockwise about the pivot pin 32 while the
ball 41 rides up on the inner surface 49 of the arm
36 between the recess 51 in which it is located in
FIG. 2, prior to the ball dropping into the next
successive recess 52. Continued pressure in the
direction of the arrow causes the ball to be dis-
placed from the recess 52, rise up on the surface
49 again and then fall into the third recess 53.

The purpose of being able to pivot the yoke
arms 34 and 36 as discussed above is to enable
the height adjustment of the rearwardly projecting
arm portions 34" and 36', so as to position the drag
probe designated generally by the numeral 54, one
each of which is threadably mounted in the rear-
wardly extending portions 34° and 36’ as illustrated
in FIGS. 1, 2, and 3. Preferably, the drag probe 54
is provided with a head portion 56, a shank portion
57 threadably engaged in the rearwardly projecting
arm portions 34 and 36, and a cylindrical control or
drag portion 58 adapted to project below the lower
running surface 14 of the ski as illustrated in FIG.
2, or to be elevated into the disengaged position
illustrated in broken lines in FIG. 2 when force is
applied in the direction of the arrow by proper
manipulation of a ski pole engaged in the recess
39.

It will of course be understood that while | have
illustrated the probe 54, and particularly the drag
portion 58 thereof, in a slightly rearwardly inclined
or canted attitude, for reasons which will be
hereinafter explained, it is possible that this probe
be positioned so that it projects perpendicularly to
the lower surface 14 of the ski, and in an appro-
priate circumstance, the probes 54 could even be
canted forwardly, i.e., {0 more deeply penetrate the
snow below the ski surface 14.

Referring to the detent arrangement 41-43, it
should be noted that as the probe adjustment arms
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34 and 36 are pivoted upwardly and the periphery
of the detent ball 41 climbs up onto the inside
surface 49 of the arm 36, lateral pressure is ap-
plied against the plate 43, causing it to flex laterally
away from the surface of the block 29 to which it is
fastened. The inherent resilience of the plate 43
causes the detent ball 41 to snap into the next
successive recess formed in the arm 36 when it
becomes properly aligned with the detent ball 41.
Obviously, there are many different equivalent
methods and means for providing a detent mecha-
nism such as this, and it is intended that this
invention not be limited by the specific detent
mechanism illustrated.

As indicated above, it is preferable that the
probe 54 have a rearwardly directed cant as illus-
trated in FIG. 2, so that as the ski moves forwardly
over the snow in the direction indicated by the
arrow, the forwardly facing surfaces 59 of the probe
portion 58 in contact with the snow, being inclined
to the direction of movements, develops a compo-
nent of lift which is beneficial in the operation of
the device. Referring to FIG. 3, it will be seen that
the laterally spaced pair of probes 54 are posi-
tioned in relation to the toe piece such that it
places the probes near the skier's center of gravity.
This is desirable to provide a desired neutral lateral
stability characteristic. Locating the probes aft of
the skier's center of gravity (i.e., a positive stability
margin as in the classic loose ski brake) would
make fturning more difficult because the probes
would produce a restoring moment tending to keep
the skis pointed in the direction of fravel. Locating
the probes forward of the center of gravity (i.e.,
negative stability margin) would make the skis
rotationally unstable. As indicated, the probes in
this embodiment are located or positioned about
the middle of the toe piece which is the natural
location of the skier's center of gravity when lean-
ing slightly forward. The skier can control his cen-
ter of gravity location by appropriate body motion
and thereby control the stability characteristics of
his skis. By leaning forward during a straight skiing
run, the skier moves his center of gravity forward of
the probes, allowing the probe drag to help keep
the skis pointed straight and damping lateral os-
cillations. By leaning backward during turning, the
skier can enhance turning by moving the center of
gravity slightly aft of the probes and making the
skis deliberately unstable. He would do this after
he had started the turn and had both his skis
clearly rotated in a common direction.

It is because of these added characteristics
which may be controlled by the skier that | prefer a
speed control device utilizing two laterally spaced
drag probes, positioned on opposite sides of each
ski near the middle of the toe piece and the natural
location of the skier's center of gravity. Obviously,
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a single pin under the toe piece, as illustrated in
FIGS. 14 and 15, could provide a steady drag
increase and facilitate turning by the center of
gravity shift mechanism discussed above, but the
two pin design illustrated in FIG. 3 adds the ability
fo increase drag by leaning as in parallel turns or
by rotating the knees together (as in a snow-plow
manuver). The turning by leaning feature requires a
two pin arrangement; the turning by aft center of
gravity shift only starts to work after the skis have
rotated relative to the direction of fravel.

The shape and orientation of the probes are
important factors in establishing the operating char-
acteristics of the device. The basic design illus-
trated in FIGS. 1 through 3 features rearwardly
canted cylindrical pins. As stated previously, verti-
cal pins produce no lift, which is an advantage for
the beginning skier. Rotating the skis about their
longitudinal axis to produce drag on one side of the
ski or the other does not require any force to
overcome the lift component produced by a canted
probe. This is particularly important for the snow-
plow maneuver, and less important for the turning
by leaning maneuver. Additionally, vertical pins
provide higher drag, and therefore slower speeds,
under poor snow conditions.

A slightly backwardly canted probe is believed
to be more appropriate for advanced skiers. The
cant reduces the drag coefficient parallel fo the
skis without significantly changing the drag coeffi-
cient perpendicular to the skis. These characteris-
tics would mean less steady state drag with the
same turning ability due to the high drag per-
pendicular to the skis. The lift produced on icy
snow would reduce the penetration depth and re-
duce the drag parallel to the skis without affecting
turning ability. Because of the reduced drag par-
allel to the skis, the acceleration rate of the skis is
increased, resulting in reaching the velocity-ability
level of the skier in a shorter time frame, which is
more apt to be handled expertly by the advanced
skier.

Referring to FIGS. 2 and 3, and assuming that
both probes 54 are adjusted to penetrate the snow
fo the same depth on a straight and level run down
a slope, it will be seen that rotating the knees
toward each other or together, in the conventional
snow-plow maneuver, causes the inboard probes
54 on each ski to dig deeper into the snow, and
concomitantly lifts the outboard probes out of the
snow, thus diminishing the drag on the outboard
probes. This results in a turning moment being
applied to the skis, thus automatically rotating the
ski tips together to execute the "snow-plow" ma-
neuver. The existence of the drag probes clearly
facilitates this maneuver.

In the "turning by leaning" maneuver, the skier
leans to the left or leans to the right, and the edges

10

15

20

25

30

35

40

45

50

55

of the skis facing in the direction in which the skier
leans will automatically bite into the snow to a
deeper degree than the opposite edges of the skis,
again causing the probes on the sides of the skis
corresponding to the direction of leaning by the
skier to generate a moment of rotation about the
center of gravity of the skier. This causes the skis
fo turn in the direction in which the skier has
leaned. Again, the presence of the drag probes
clearly facilitates this maneuver.

As stated above, shifting of the center of grav-
ity by the skier rearwardly behind the normal cen-
ter of gravity, increases the instability of the skis,
but enhances the ability to negotiate parallel turns
once the turn has been initiated. Obviously, this
maneuver is best performed by an advanced skier.

It has been determined that it is rare that two
skiers stand on their skis in exactly the same way.
The reason for this lies in the fact that skier's feet
differ from one another, as do the boots that they
wear. Some skiers tend to put more of their weight
on the outside edge of their boot, while others
concentrate their weight on the inside edges of
their boots. Since this concentration of weight is
fransmitted to the edges of the skis below the
boots, it is obvious that a deleterious effect may
follow. To compensate for these variations in the
way a skier stands on his skis, various devices
have been devised, one being a wedge-like mem-
ber that may be positioned under the boot in such
a way that it equalizes the pressure on both edges
of the ski when the skier is standing normally.
Unfortunately, this creates an unnatural condition
that the skier must become accustomed to, or
which he cannot become accustomed to, resulting
in less enjoyable skiing. With the pair of drag
probes mounted on skis as illustrated in FIGS. 1
through 3, it will be apparent that since each of the
left and right hand probes can be separately ad-
justed for penetration depth, the drag on the inside
or outside edges of the skis may be adjusted fo
compensate for the way in which the skier naturally
stands on his skis without the addition of other
devices attempting to correct his natural stance.
This individual "trim" adjustment capability thus
removes toe in/out tendencies and reduces muscle
fatigue, thus resulting in more enjoyable skiing.

The drag probe embodiment illustrated in
FIGS. 1 through 3, is configured to function either
as an add-on unit to existing toe pieces, or as a
configuration that could be integrated physically
and functionally with a toe piece mechanism in one
composite unit. There are disclosed hereinafter
several embodiments which could be suitably in-
tegrated into a toe piece design, with the exact
component dimensions being adjusted to optimally
integrate the drag probe mechanism with different
foe piece mechanisms in an integrated composite
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unit.

ALTERNATE EMBODIMENTS

Referring to FIGS. 5 through 7, there is there
shown schematically a drag probe mechanism des-
ignated generally by the numeral 61 and mounted
on the top surface 62 of a ski 63 having a lower
running surface 64 adapted to run on the snow.
The drag probe assembly 61 includes a body
portion 66 on opposite sides of which are mounted
probe assemblies 67 and 68 each probe 67 and 68
including a slide bearing 69 through which the
probes are adapted to slide, with slidable move-
ment of each of the probes being imparted by a
toggle mechanism designated generally by the nu-
meral 71 upon actuation of an actuation lever 72 by
insertion of the end of the ski pole into the recess
73 of the actuation lever.

The toggle mechanism 71 and actuating lever
72 work in conjunction with levers 74 and 76 suit-
ably pivoted to the associated drag probes by
appropriate pins 77 as illustrated, the associated
ends of the levers 74 and 76 being slotted fo
accommodate axial displacement of the pivot pins
77 in relation to the associated levers when the
levers are pivoted from one position to another.
The levers 74 and 76 are adjustably connected to a
common shaft 77, each end of which carries a
vernier assembly designated generally by the nu-
meral 79, and to which the associated levers 74
and 76 are pivotally connected.

Vernier assembly 79 includes a coil compres-
sion spring 81 captured in the housing 82 having a
recess 83 within which there is disposed for axial
displacement therein a toothed ring 84 mounted
fixedly on the shaft 78 and having teeth 86 adapted
to mesh with complementary teeth 87 formed in
the housing recess. Thus, individual adjustment of
each of the probes is accomplished by pulling
outwardly on the vernier knob 88 to disengage the
teeth 86 and 87 and then rotating the knob in
whatever direction is appropriate in accordance
with the indicia 89 marked on the periphery there-
of. The knob is then released and the teeth 86 and
87 are permitted to reengage, whereupon rotation
of the shaft 78 by the actuation handle 72 will
effect simultaneous axial translation of the probe 68
to either engage or disengage that portion 91 of the
probe projecting below the lower surface 64 of the
ski and engaging the snow fo whatever depth is
individually determined to be optimal by adjust-
ment of the vernier knob 88. It will be seen that in
this embodiment of the invention, the drag probe
portion 91 that extends below the lower surface 64
of the ski is canted rearwardly for the same rea-
sons explained in connection with the embodiment
of the invention illustrated in FIGS. 1 through 3.
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In the embodiment of the invention illustrated
in FIGS. 8 through 10, each ski 92 is equipped with
a drag probe mechanism designated generally by
the numeral 93, and each drag probe mechanism
comprises a base member 94 adapted to be bolted
or otherwise secured to the top surface 96 of the
ski, and to support in actuating position thereon, a
left probe 97 and a right probe 98 as viewed in
FIG. 8. Both probes 97 and 98 are adapted to be
actuated simultaneously in such manner as to ei-
ther extend below the lower surface 99 of the ski
92 (full lines), or to be elevated to a position as
illustrated in broken lines on the right of FIG. 8 in
which the probe is shown retracted out of contact
with the snow on which the ski is adapted to run.

To lend lateral stability to each of the probes
97 and 98, there is provided for each a bearing
tube 101 and 102, respectively, the bearing tubes
101 and 102 being curved as illustrated, as are the
associated probes. The probes 97 and 98 are con-
nected by links 103 and 104 with a slide assembly
designated generally by the numeral 106 and in-
cluding for each of the links 103 and 104 a slide-
bearing subassembly 107. Mounted on the slide
bearing 107 is a cross-member 109 connected
axially by a shaft 113 adapted to be selectively slid
forwardly or backwardly by the toggle mechanism
designated generally by the numeral 114 and illus-
trated in FIGS. 9 and 10. The toggle mechanism
114 is actuated by an actuation lever 116 having an
aperture 117 therein adapted to be engaged by the
lower end of the ski pole. The actuating handle 116
is pivoted by a pivot pin 118 so that when the
actuating handle 116 is displaced vertically as illus-
trated in FIG. 9, the toggle mechanism 114 func-
tions to switch the probes 97 and 98 from either a
fully extended position or a fully retracted position
to the opposite condition. Individualized adjustment
of the two probes 97 and 98 is effected by individ-
uval adjustment of the screws 119 and 120 as
shown in FIG. 10.

Referring to FIGS. 11 through 13, there is there
shown a laterally rotating probe structure desig-
nated generally by the numeral 121, the probe
assembly being suitably mounted on the top sur-
face 122 of a snow ski 123 having a lower surface
124 adapted to run on the snow. The laterally
rotating probe assembly 121 is suitably mounted
on a base member 126 secured to the upper
surface 122 of the ski by any suitable means, and
provides a slide bearing for a ski-pole-actuated
slider member 127 having an aperture 128 therein
through which the ski pole may be inserted to
effect sliding movement of the slider member 127
in the direction of the arrows. To facilitate such
action, the forwardly projecting lip 129 on the body
member 126 is provided with a groove 130 into
which the end of the ski pole may be inserted and
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which functions as an abutment against which the
end of the ski pole may react when the top end of
the ski pole in the hand of the skier is moved
forward or backward to impose a sliding force on
the slider 127.

At its end remote from the actuation aperture
128, the slider is provided with linkage designated
generally by the numeral 131 and including linkage
members 132 and 133, both of which are attached
to the upper end of associated drag probe 134.
Thus, referring to FIGS. 11 and 12, when the slider
127 is translated forwardly, as indicated in FIG. 12,
the link 133 imposes a vertically directed compo-
nent of force on the drag probe 134, pivoting about
the pin 136, and the link 132 also pivots about
pivot pin 137. This motion causes the drag probe
134 to be elevated until its lower end 138 clears
the bottom surface 124 of the ski, at which point it
no longer functions to provide drag. It will of course
be understood that the link 133 is further con-
nected by a link 139 to the slider 127 so that the
linkage 131 responds to sliding movement of the
slider 127 in either direction. The alternate posi-
tions of the slider 127 are illustrated in FIG. 13.

| have stated above that while the two-probe
system or structure is preferable for the many
reasons cited, it is possible to utilize a single probe
design to provide some of the advantages of the
two-probe structures illustrated and described
above. One of the advantages of a single probe
design is that it offers compact packaging and
design simplicity, both of which contribute to lower
retail cost to the consumer. Referring to FIGS. 14
and 15, it will there be seen that the ski 140 having
a top surface 141 is provided with a base plate 142
configured as explained with respect to FIGS. 1
through 3, to receive the toe piece (not shown),
and in relation to which the single probe assembly
146 is mounted. Referring to FIG. 14, it will be
noted that the single probe assembly 146 may
include a housing 147 having a top wall 148 having
an aperture 149 therethrough normally closed by a
spring-loaded closure plate 151. The aperture 149
provides access for the lower end of the ski pole
152 which when pressed against the spring-
pressed closure plate 151, shifis it into open posi-
tion as illustrated, permitting the lower end of the
ski pole 152 to pass downwardly through the hous-
ing 147 to engage the latching-type drag probe
sub-assembly 153 as will hereinafter be explained.

The drag probe sub-assembly 153, as illus-
trated in FIG. 14, comprises a cylindrical insert
154, fabricated from any suitable material such as
metal or plastic, and preferably associated as part
of the toe piece, and providing a tapered opening
156 in the top end thereof, with the bottom end
portion 157 of the insert being securely fastened in
an appropriate aperture 158 formed in the ski. The
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insert 154 is provided with a shoulder 159 adjacent
its upper end, just below the tapered opening 156,
and at its lower end is provided with a seat 160 to
receive a coiled compression spring 161 adapted
to underlie an annular nut 162 through the center of
which is threaded the drag probe 163. As illus-
trated, with the drag probe 163 extended so as to
drag in the snow, the coil compression spring 161
is compressed and normally biases the nut 162
and the probe 163 upwardly into the position illus-
trated in broken lines. However, movement of the
nut 162 in this direction is impeded by a spring
latch 164 arranged to pivot counterclockwise to
release the nut 162 so as to permit the coil com-
pression spring 161 to effect axial translation of the
drag probe 163 into a retracted position. Tripping
of the latch 164 may be effected by depressing the
outer end 166 of a latch lever 167 by placing the
bottom end of the ski pole 152 against the latch
lever extension 166 and pressing downwardly
thereon. As will be seen from FIG. 14, this causes
the latch 164 to pivot counterclockwise, releasing
the nut 162 so as to enable axial translation upwar-
dly of the drag probe 163 into its retracted position.
To reverse the procedure, and to extend the
drag probe 163, all that is required is that the ski
pole 152 be inserted into the aperture 149, pushing
aside the closure plate 151, and pressing downwar-
dly on the nut 162. It will be noted that as the nut
162 moves downwardly, the peripheral edge of the
nut engages the latch 164, performing a camming
action thereon, causing it to retract against the
resilient bias tending to keep it latched, until the
top surface of the nut 162 passes below the latch,
at which time the latch will be be biased into a
latching condition as illustrated in full lines and the
probe will then be retained in an extended position.
The ski pole may now be withdrawn and used for
its conventional purpose. If it happens that the skier
wishes to modify the extent of projection of the
drag probe 163 below the lower surface of the ski,
all that is required is that he insert a screwdriver
through the aperture 149 and engage the screw
slot 168 formed in the top of the probe 163, rotat-
ing the probe either clockwise or counterclockwise
in relation to the nut 162, which is held stationary,
to modify the extent of projection of the drag probe
163 in relation to the bottom surface of the ski.
Comparing the various embodiments described
and illustrated herein, it will be realized that the
single probe configuration illustrated in FIGS. 14
and 15 is the only drag probe assembly that pene-
trates the ski. All of the other embodiments, as will
be obvious from a review of the drawings, embrace
the associated ski and thus provide pairs of drag
probes, the drag probes of each pair being on
opposite sides of the centerline of the ski and
being spaced outwardly from the associated edges
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of the ski a predetermined amount. It will of course
be understood that even the embodiments which
are herein illustrated as embracing the outer edges
of the ski, could by obvious re-design, be imple-
mented so as fo cause the drag probes to pene-
trate the skis in much the same way that the drag
probe 163 of FIG. 14 penetrates the ski 140. The
obvious advantage to such a "penetration" configu-
ration is that it enables more compact packaging of
the drag probe mechanism in relation to the ski.
The disadvantages, however, are believed to out-
weigh the advantages, and it is therefore preferred
that the double probe system be employed so as
to embrace the ski, with no penetration of the ski
by the probe. One of the disadvantages of re-
designing the double probe system as illustrated in
FIGS. 1 through 13 so that the drag probes pene-
trate the ski is that pairs of holes would have to be
bored through the ski, creating a weakness in the
ski which would of course require reinforcement.
Additionally, the pairs of drag probes would have to
be placed closer to the centerline of the ski, bring-
ing the drag probes closer together, and this would
effect a reduction in the turning moment generated
in the ski as compared to probes spaced from the
lateral edges of the ski.

An effort has been made to illustrate and de-
scribe a drag probe system for snow skis, the drag
probes being associated near the center of gravity
of the skier in a normal downhill skiing attitude. In
summary, | have attempted to illustrate schemati-
cally and to describe and teach the fact that snow
is in fact a fluid medium much like air or water.
Accordingly, adding drag probes as illustrated and
described herein adds fluid dynamic control sur-
faces to downhill skiing in much the same way that
ailerons function on an airplane. In all instances,
the structures illustrated schematically and de-
scribed are designed to utilize the natural body
movements of the skier to regulate the dynamic
forces working on the control surfaces provided by
the drag probes. It is believed that these are new
and novel approaches to ski control. It is for this
reason that | have illustrated schematically and
described various structures which may be imple-
mented to effectuate this new and novel method of
ski control through use of auxiliary control surfaces
such as drag probes interacting with the body of
snow over which the skis fraverse.

Claims

1. A ski (13; 63; 92; 123; 140) having a ski boot
attachment toe piece fixed on an upper skier
support surface (16; 62; 96; 122; 141) and a
control assembly (17; 61; 93; 121; 146) moun-
ted on said upper skier support surface (16;
62; 96; 122; 141),
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characterized by

at least one pin-shaped control probe (58; 91;
97; 98; 134; 163) comprising a control surface
mounted generally adjacent to said toe piece
in combination with means (34, 36; 74, 76;
103, 104; 133, 139; 162, 164) for selectively
deploying said control probe (58; 91; 97; 98;
134; 163) to penetrate the snow to enable
downhill skier, through the execution of con-
ventional body movements, to impart auxiliary
control forces on said ski (13; 63; 92; 123; 140)
as it moves in relation to the snow to provide
enhanced control over drag and enhanced ma-
neuverability.

The ski (13; 63; 92; 123; 140) as set forth in
claim 1 characterized in that said at least one
control probe (58; 91; 97; 98; 134; 163) is
cylindrical.

The ski (13; 63; 92; 123; 140) as set forth in
claim 1 or claim 2 characterized by means (57;
79; 119; 120; 168) for adjustably mounting said
at least one control probe (58; 91; 97; 98; 163)
on said ski (13; 63; 92; 140) to penetrate the
snow to different depths whereby differential
drag forces may be imposed on said ski (13;
63; 92; 123; 140).

The ski (13; 63; 92; 123; 140) as set forth in
any of claims 1 to 3 characterized by two
control probes (58; 91; 97; 98; 134) to be
disposed adjacent to opposite ones of lateral
side surfaces of said ski (13; 63; 92; 123).

The ski (13; 63; 92; 123; 140) as set forth in
any of claims 1 to 3 characterized by a single
control probe (163) to be disposed on the
longitudinal axis of said ski (140).

The ski (13; 63; 92; 123; 140) as set forth in
claim 4 characterized by a yoke (34, 36, 37)
pivotally mounted on a base (18) to be fixed to
said upper skier support surface (16) for sup-
porting said control probes (58), and means
(38) for manipulation by a skier to adjust the
position of said yoke (34, 36, 37) and thereby
said control probes (58) in relation to said
running surface (14) of said ski (13).

The ski (13; 63; 92; 123; 140) as set forth in
claim 6 characterized by means (41, 42, 43) to
be operatively disposed between said yoke
(34, 36, 37) and said ski (13) to resiliently
retain said yoke (34, 36, 37) and said conirol
probes (58) in said adjusted position.
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The ski (13; 63; 92; 123; 1140) as set forth in
any of claims 1 to 7 characterized in that said
at least one control probe (58) is threadedly
mounted (57) whereby it may be adjusted to
project more or less into said snow in relation
fo the running surface (14) of said ski (13).

Patentanspriiche

1.

Ski (13; 63; 92; 123; 140) mit einem an einer
oberen Skifahrertrdgerfliche (16; 62; 96; 122;
141) befestigten Skistiefelanbringungszehen-
stlick und einer an der oberen Skifahrertriger-
fliche (16; 62; 96; 122; 141) angebrachten
Steueranordnung (17; 61; 93; 121; 146),
gekennzeichnet durch

wenigstens einen eine Steuerfliche aufweisen-
den stiftférmigen Steuerdorn (58; 91; 97; 98;
134; 163), der im wesentlichen nahe dem Ze-
henstlick angebracht ist, in Kombination mit
Mitteln (34, 36; 74, 76; 103, 104; 133, 139;
162, 164) zum wahlweisen Ausfahren des
Steuerdorns (58; 91; 97; 98; 134; 163) zum
Eindringen in den Schnee, damit ein bergab
fahrender Skifahrer durch Ausiibung herk&mm-
licher Kdrperbewegungen Hilfssteuerkrifte auf
den Ski (13; 63; 92; 123; 140) ausiiben kann,
wenn sich dieser relativ zu dem Schnee be-
wegt, um durch Bremswirkung eine verbesser-
te Steuerung und eine verbesserte Mandvrier-
barkeit zu erlangen.

Ski (13; 63; 92; 123; 140) nach Anspruch 1,
dadurch gekennzeichnet, daB der wenig-
stens eine Steuerdorn (58; 91; 97; 98; 134;
163) zylindrisch ist.

Ski (13; 63; 92; 123; 140) nach Anspruch 1
oder Anspruch 2, gekennzeichnet durch Mit-
tel (57; 79; 119; 120; 168) zum einstellbaren
Anbringen des wenigstens einen Steuerdorns
(58; 91; 97; 98; 163) an dem Ski (13; 63; 92;
140) zum Eindringen in den Schnee in ver-
schiedene Tiefen, wodurch unterschiedliche
Bremskrafte auf den Ski (13; 63; 92; 123; 140)
einwirken k&nnen.

Ski (18; 63; 92; 123; 140) nach einem der
Anspriiche 1 bis 3, gekennzeichnet durch
zwei Steuerdorne (58; 91; 97; 98; 134) zur
Anordnung nahe gegeniberliegender Ldngs-
seitenflichen des Skis (13; 63; 92; 123).

Ski (18; 63; 92; 123; 140) nach einem der
Anspriiche 1 bis 3, gekennzeichnet durch
einen einzelnen Steuerdorn (163) zur Anord-
nung an der Ldngsachse des Skis (140).
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Ski (13; 63; 92; 123; 140) nach Anspruch 4,
gekennzeichnet durch ein Joch (34, 36, 37),
das an einer an der oberen Skifahrertrdgerfl3-
che (16) zu befestigenden Basis (18) zum Tra-
gen der Steuerdorne (58) schwenkbar ange-
bracht ist, und Mittel (38) zur Handhabung
durch einen Skifahrer zum Einstellen der Posi-
tion des Jochs (34, 36, 37) und hierdurch der
Steuerdorne (58) relativ zu der Fahrfliche (14)
des Skis (13).

Ski (13; 63; 92; 123; 140) nach Anspruch 6,
gekennzeichnet durch Mittel (41, 42, 43) zur
betriebsmdBigen Anordnung zwischen dem
Joch (34, 36, 37) und dem Ski (13) zum fe-
dernden Halten des Jochs (34, 36, 37) und der
Steuerdorne (58) in der eingestellten Position.

Ski (18; 63; 92; 123; 140) nach einem der
Anspriiche 1 bis 7, dadurch gekennzeichnet,
daB der wenigstens eine Steuerdorn (58) durch
ein Gewinde (57) angebracht ist, so daB er
mehr oder weniger in den Schnee relativ zur
Fahrfliche (14) des Skis (13) vorstehend ein-
gestellt werden kann.

Revendications

Ski (13; 63; 92; 123; 140) comportant une
piece de bout de fixation de chaussure de ski
fixée sur une surface de support de skieur
supérieure (16; 62; 96; 122; 141) et un ensem-
ble de commande (17; 61; 93; 121; 146) monié
sur ladite surface de support de skieur supé-
rieure (16; 62; 96; 122; 141),
caractérisé par

au moins une sonde de commande en
forme de tige (58; 91; 97; 98; 134; 163) com-
prenant une surface de commande montée
généralement adjacente A ladite piece de bout
en combinaison avec des moyens (34, 36; 74,
76; 103, 104; 133, 139; 162, 164) pour dé-
ployer sélectivement ladite sonde de comman-
de (58; 91; 97; 98; 134; 163) pour qu'elle
pénétre dans la neige afin de permetire au
skieur de descente, par |'exécution de mouve-
ments du corps classiques, d'appliquer des
forces de commande auxiliaires sur ledit ski
(13; 63; 92; 123; 140) tandis qu'il se déplace
par rapport & la neige afin d'obtenir un meilleur
contrble sur la tralnée et une maniabilité amé-
liorée.

Ski (13; 63; 92; 123; 140) selon la revendica-
tion 1, caractérisé en ce que ladite au moins
une sonde de commande (58; 91; 97; 98; 134;
163) est cylindrique.
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Ski (13; 63; 92; 123; 140) selon la revendica-
tion 1 ou 2, caractérisé par des moyens (57;
79; 119; 120; 168) pour monter avec possibilité
de réglage ladite au moins une sonde de com-
mande (58; 91; 97; 98; 134; 163) sur ledit ski
(13; 63; 92; 123; 140) afin qu'elle pénétre dans
la neige 2 différentes profondeurs de sorte que
des forces de frainée différentielles puissent
étre appliquées sur ledit ski (13; 63; 92; 123;
140).

Ski (13; 63; 92; 123; 140) selon I'une quelcon-
que des revendications 1 & 3, caractérisé par
deux sondes de commande (58; 91; 97; 98;
134) destinées & &ire disposées adjacentes
aux surfaces latérales opposées’ dudit ski (13;
63; 92; 123).

Ski (13; 63; 92; 123; 140) selon I'une quelcon-
que des revendications 1 & 3, caractérisé par
une seule sonde de commande (163) destinée
4 étre disposée sur I'axe longitudinal dudit ski
(140).

Ski (13; 63; 92; 123; 140) selon la revendica-
tion 4, caractérisé par un étrier (34, 36, 37)
monté de maniére & pivoter sur une base (18)
destinée 3 étre fixée A ladite surface de sup-
port de skieur supérieure (16) afin de suppor-
ter lesdites sondes de commande (58), et un
moyen (38) destiné a é&tre manipulé par un
skieur pour régler la position dudit étrier (34,
36, 37) et donc celle desdites sondes de com-
mande (58) relativement 2 la surface de glisse
(14) dudit ski (13).

Ski (13; 63; 92; 123; 140) selon la revendica-
tion 6, caractérisé par des moyens (41, 42, 43)
destinés a étre fonctionnellement disposés en-
tre ledit étrier (34, 36, 37) et ledit ski (13) pour
retenir élastiquement ledit étrier (34, 36, 37) et
lesdites sondes de commande (58) dans ladite
position réglée.

Ski (13; 63; 92; 123; 140) selon I'une quelcon-
que des revendications 1 & 7, caractérisé en
ce que ladite au moins une sonde de comman-
de (58) est montée par vissage (en 57) de
maniére A pouvoir éire réglée pour se projeter
plus ou moins dans ladite neige relativement a
la surface de glisse (14) dudit ski (13).
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