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A VEH CLE WTH A SLOPI NG STEERI NG COLUWN

Background of the invention
The present invention relates to a vehicle, e.g. of

the scooter type. A particular application for the
invention lies in open-air leisure activity or for nedi um
or long distance travel, in particular in an urban

envi ronment .

Nuner ous exanpl es of vehicles are known, such as
skat eboards or scooters, that are suitable for these
vari ous applications.

In order to make them easier to use, in particular
for users whose sense of bal ance may be poorly devel oped,
such as children, there exist scooters that conprise: a
deck having a support plane for supporting a user; a
steering assenbly having a steering colum with a first
axi s; and nose gear having two wheels. |In such scooters,
the steering colum is nounted to pivot relative to the
deck about a first axis, with the first axis and the
support plane formng a first angle. The nose gear is
nmounted to pivot relative to the deck about a second
axis. The steering colum is arranged in such a manner
that pivoting the steering colum about the first axis
causes the nose gear to pivot about the second axis.

Usual Iy, the first and second axes coincide and are
substantially perpendicular to the support plane of the
deck, which nmakes the scooter difficult to use, is not
very intuitive, and is relatively unstable.

The user is then positioned close to the steering
colum, generally close to the front end of the deck, and
runs the risk of falling off the deck when the path
foll owed by the scooter is changed suddenly, e.g. if one
of the wheels conmes into contact with a stone or the curb
of a sidewal k.

Docurment US 6 511 083 describes a skateboard in
which the first axis and the second axis slope relative
to each other so as to define a second angl e.
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Neverthel ess, in the skateboard described by that
docunent, the steering assenbly is configured in such a
manner that the first angle can be changed by the user
whi |l e using the skateboard for the purpose of changi ng
the position of the steering assenbly so as to enable the
user to vary the position of the center of gravity, e.g.
in order to perform acrobatic stunts.

That ability to nodify the first angle nakes the
vehicle particularly unstable in use, and thus unsuitable
for users whose sense of bal ance is poorly devel oped.

bj ect and summary of the invention

An object of the present invention, anong others, is
to resol ve the above-descri bed shortcom ngs of existing
vehi cl es, by proposing a vehicle that is stable and that
can be steered in easy and intuitive manner, even by
users having little sense of bal ance.

This object is achieved by the fact that the
invention provides a vehicle, e.g. of the scooter type,
conprising a deck suitable for supporting a user directly
or indirectly and having a support plane, tail gear
havi ng single contact neans, and a steering assenbly
conprising at |east one steering colum having a first
axis, the steering columm being nounted to pivot relative
to the deck about a first axis, and the first axis and
t he support plane formng a first angle. |In addition,
the vehicle of the present invention conprises nose gear
having at least first and second ground contact neans,

t he nose gear being pivotally nounted relative to the
deck about a second axis, and the steering col umm being
arranged so that pivoting the steering colum about the
first axis causes the nose gear to pivot about the second
axis. In the vehicle of the present invention, the first
and second axes slope relative to each other and define a
second angle, the first angle not being variable while
the vehicle is in use.
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Preferably, the second angle is also not variable
while the vehicle is in use.

The vehicle of the present invention thus benefits
fromthe advantage i nherent to the fact that the first
and second axes slope relative to each other, wthout
conprom sing the ability of the user to remain on the
deck and meki ng the steering assenbly easier to actuate.

If the first and second axes were to coincide, both
being inclined relative to a direction substantially
per pendi cul ar to the support plane, e.g. so as to nove
the center of gravity of the vehicle away fromthe front
end of the deck, one of the contact neans would tend to
lift off the ground whenever the user pivots the steering
colum; this lifting would cause the deck to tilt in the
direction opposite to the direction being followed by the
vehi cle, thereby unstabilizing the user and running the
risk of leading to a fall.

In addition, the setting of the first angle, which
is selected in the present invention in such a manner as
to match the user of the vehicle does not run any risk of
bei ng nodified accidentally while the vehicle is in use,
where such a change could disturb the user, and possibly
lead to a fall.

Finally, the presence firstly of the first and
second contact neans naki ng up the nose gear, and
secondly of single contact neans meking up the tail gear
i nproves the stability of the vehicle. |In particular,
since the tail gear has single contact neans, it can be
understood that the vehicle remains in contact with the
ground regardl ess of the change of direction inherent to
pi voting the steering colum.

The invention is set out belowin a series of
enbodi ment variants that nay be considered singly or in
conbination with one or nore of the preceding variants.

Preferably, the vehicle further includes an angle
joint device configured to connect together the steering
assenbly and the nose gear.
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Advant ageously, the angle joint device conprises:
a first element nounted on the steering colum,;
a second el enent nmounted on the nose gear; and
a third el enent nounted on the first elenment and
on the second el enent.

Advant ageously, the third elenent is arranged
between the first el enent and the second el enent.

Preferably, the first axis and the second axis
intersect in the angle joint device.

By this provision, and because of the structure of
the angle joint device, the operation of the vehicle is
further sinplified, and the turning of the nose gear
about the second axis by turning the steering colum
about the first axis is inproved. |In addition, the
operating reliability of the vehicle, and nore
particularly the steering of the vehicle, is also
i mproved.

Advant ageously, the angle joint device conprises a
cardan j oi nt.

Thus, the conplexity and the manufacturing cost of
the vehicle of the present invention are reduced, and its
operating reliability is inproved.

Advant ageously, the first angle is an acute angle.

The first angle is preferably greater than 45°, nore
preferably greater than 60°.

The first angle is nore particularly defined between
the portion of the deck configured to support a user, and
the first axis extending fromthe nose gear towards the
control neans of the steering col umm.

By this provision, when the steering colum is
mount ed close to the front end of the deck, the slope of
the steering colum relative to a direction substantially
per pendi cul ar to the support plane enables the user to be
further awmay fromthe front end of the deck.

Consequently, the center of gravity is also noved away
fromthe front end of the deck, thereby further inproving
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the stability of the unit constituted by the vehicle and
its user, while the vehicle is in use.

Advant ageously, the second axis slopes relative to
t he support plane of the deck.

Advant ageously, the second axis and the support
plane forma third angle, the third angle being a right
angl e.

In other words, the second axis extends al ong a
direction that is substantially perpendicular to the
support pl ane.

By this provision, the first and second contact
means remain in contact with the ground when the nose
gear pivots about the second axis. The stability of the
vehicle is thus the sane as for prior art scooters.

Al ternatively, the second axis and the support plane
forma third angle, the third angle being an obtuse
angl e.

Advant ageously, the third angle is greater than 95°,
and preferably greater than 100°.

The third angle is nore particularly defined between
the portion of the deck that is configured to support a
user and the second axis that extends fromthe nose gear
substantially towards the control neans of the steering
col um.

By this provision, the contact neans further from
the center of rotation of the vehicle tends to press down
agai nst the ground when the steering colum is pivoted
about the second axis, whereas the contact neans cl oser
to the center of rotation of the vehicle tend to lift off
the ground. In reaction to the behavior of the nose
gear, the deck on which the nose gear is nmounted sl opes
about the |ongitudinal axis of the vehicle in the sane
direction as the direction taken by the vehicle. Thus,

t he deck of the vehicle of the present invention sl opes
in the sane direction as the direction taken by the
vehicle; the stability of the user on the deck of the
vehicle is thus inproved.
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The "center of rotation” of the vehicle neans the
center of the circle having an arc that is drawn by the
path foll owed by the vehicle when the user pivots the
steering colum about the first axis.

The term "l ongitudinal" axis of the vehicle is used
to mean the longitudinal axis of its deck.

Advant ageously, the third angle is also not variable
while the vehicle is in use.

By this provision, the behavior of the nose gear,
and consequently the behavior of the deck, runs no risk
of being changed accidentally while the vehicle is in
use.

Preferably, the first ground contact neans include a
first wheel nmounted to rotate about an associ ated axis of
rotation.

Advant ageously, the second ground contact neans
conprise a second wheel nounted to rotate about an
associ ated axis of rotation.

Thus, the vehicle is nmade easier to nove and its
manuf act ure and mai nt enance are sinplified.

Advant ageously, the axes of rotation of the first
and second wheel s coi nci de.

Al ternatively, the first wheel forns a non-zero
first canber.

Preferably, the first canber is negative.

The term "canber” is used herein to designate the
angle formed by the plane of rotation of the first wheel
relative to a direction substantially perpendicular to
t he support plane of the deck, when | ooked at fromthe
front of the vehicle. Thus, when the first canber is
negative, the top of the first wheel slopes towards the
vehi cl e.

By nmeans of this provision, the retention of the
first wheel on the ground during travel of the vehicle is
i mproved, anongst other things.

Advant ageously, the second wheel fornms a second non-
zero camber.
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Advant ageously, the second canber is identical to the
first canber.

By this provision, the behavior of the vehicle
remai ns identical regardless of the direction in which
the steering colum is pivoted about the first axis.

Preferably, the nose gear has a |ongitudinal axis,
the vehicle also having return nmeans configured to pl ace
t he | ongi tudinal axis of the nose gear so as to be
substantially parallel to the support plane of the deck
when the steering colum is pivoted about the first axis.

By having return neans present, when the nose gear
is pivoted about the second axis, the slope of the
| ongi tudi nal axis of the nose gear relative to the
support plane of the deck remains |limted, thereby
reduci ng any risk of destabilizing the user.

In other words, the presence of the return neans
serves to nake steering of the vehicle stiffer, e.g. for
the purpose of limting the effects that mght arise as a
result of the user pivoting the steering colum suddenly.

Brief description of the draw ngs
O her characteristics and advant ages of the

i nvention appear nore clearly and nore conpletely on
reading the foll owi ng description of a preferred
enbodi ment, given by way of non-limting exanple and with
reference to the acconpanyi ng draw ngs, in which:

Figure 1 is a diagram of an exanple vehicle of the
present invention;

Figure 2 is a diagrammatic side view of the
Figure 1 vehicle;

Figure 3 is a diagrammtic expl oded view of the
angle joint device of the vehicle of the present
i nventi on;

Figure 4 is a rear view of the Figure 1 vehicle
showi ng the steering columm pivoted about the first axis;
and

Figure 5is a front view of the Figure 1 vehicle.
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Det ai | ed description of the invention

In the exanple shown in Figure 1, the vehicle 10,
specifically a scooter, conprises firstly a deck 12
havi ng a support plane 14, the deck 12 being configured
to support a user directly or indirectly; the support
pl ane 14 has a longitudinal direction D that defines a
front end 13 and a rear end 15.

By extension, in the description below, the front
and rear ends 13 and 14 of the support plane 14 are
consi dered as being the front and rear ends of the
vehicle 10 of the present invention.

The vehicle 10 al so has a steering assenbly 16
conprising a steering colum 18 having a first axis Xi;
the steering assenbly 16 al so has control nmeans 20,
specifically a handl ebar nounted at the top end of the
steering colum 18.

The "top" end of the steering colum 18 shoul d be
understood as being its end opposite fromthe end via
whi ch the steering colum 18 is secured to the deck 12.

The vehicle 10 al so has a front nose gear 22 nounted
at the front end 13 of the vehicle 10. By way of exanple
and in non-limting manner, the front nose gear conprises
first and second contact means 24 and 24' configured to
provi de contact between the vehicle 10 and the ground.

By way of exanple and in non-limting manner, the first
and second contact neans 24 and 24' conprise respectively
first and second wheels 25 and 25'.

The front near gear 22 also has a |ongitudinal axis
L and a front axle 26 with the first and second wheels 25
and 25 nmounted at its |ongitudinal ends.

The vehicle 10 of the present invention also
includes tail gear 30 nmounted at the rear end 15 of the
vehicle 10. By way of exanple and in non-limting
manner, the tail gear 30 conprises single contact neans
32, e.g. a wheel.
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As can be seen in particular in Figures 1 and 2, the
steering colum 18 is pivotally nounted relative to the
deck 12 about a first axis XI.

By way of exanple and in non-limting manner, the
deck 12 has a top sleeve 17 configured to guide the
steering colum 18 pivotally about the axis XI.

As shown in Figure 2, the first axis X1 and the
support plane 14 forma first angle al; the "first angle”
al is the angle fornmed between the first axis X1 and the
| ongi tudi nal axis D of the support plane 14, and nore
particularly the angle formed between the portion of the
deck 12 that is configured to support a user and the
first axis X1 extending fromthe nose gear 22 towards the
control neans 20 of the steering colum 18.

In particular by the presence of the top sleeve 17,
the vehicle 10 is configured so that the first angle al
is not variable; wthout going beyond the anbit of the
present invention, it would also be possible to provide
the vehicle 10 with adjustnent neans that are configured
to enable the value of the first angle al to be nodified,
e.g. as a function of the user of the vehicle 10, prior
to the vehicle 10 bei ng used.

The nose gear 22 is nounted to pivot relative to the
deck 12 about a second axis X2; by way of exanple and in
non-limting manner, the deck 12 includes a bottom sl eeve
19 configured to guide the front axle 26 of the nose gear
22 in pivoting about the second axis X2.

Consequently, it can be understood that the deck 12,
the steering assenbly 16, and the nose gear 22 of the
vehicle 10 of the present invention are secured to each
other in such a manner as to be capabl e of being pivoted
t oget her about the |ongitudinal direction D of the
support plane 14.

As shown in Figure 2, the first axis X1 and the
second axis X2 slope relative to each other, defining a
second angl e aZ2.
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Furthernore, the second axis X2 and the support
plane 14 forma third angle a3; the "third angle” a3 is
used, in manner simlar to the first angle al, to
designate the angle forned between the second axis X2 and
the |l ongitudinal direction D of the support plane 14, and
nore particularly the angle forned between the portion of
the deck 12 that is configured to support a user and the
second axis X2 extending fromthe nose gear 22
substantially towards the control neans 20 of the
steering colum 18.

By way of exanple and in non-limting manner, the
vehicle 10 is configured so that the third angle a3 is
not variable; w thout going beyond the anbit of the
present invention, it would al so be possible to provide
for adjustnent neans that are configured to nodify the
value of the third angle a3, prior to using the vehicle
10.

Assuming that the first and third angles al and a3
are not variable, it can be understood that the second
angle a2 forned between the first and second axes X1 and
X2 is |ikew se not variable.

As can be seen in greater detail in Figure 3, the
vehicle 10 of the present invention includes an angle
joint device 40 configured to connect the steering
assenbly 16 to the nose gear 22; by way of exanple and in
non-limting manner, the angle joint device 40 of the
vehicle 10 of the present invention conprises a cardan
joint 41.

As can be seen in the various figures, and in
particular in Figure 2, the first axis X1 and the second
axis X2 intersect in the angle joint device 40.

By way of exanple and in non-limting manner, the
angle joint device 40 has a first elenment 42 nounted on
the steering colum 18, a second el enment 44 nounted on
the nose gear 22, and a third elenment 46 nounted on the
first element 42 and on the second el enent 44, and nore
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particularly between the first and second el enents 42 and
44,

In particular, the angle joint device 40 has a first
axis Cl that, by way of exanple and in non-limting
manner, has two pins extending therealong, the third
el enent 46 being nmounted to the first el enent 42 about
the first axis CI.

In addition, as shown in Figure 3, the angle joint
device 40 also includes a second axis C2 that, by way of
exanple and in non-limting manner, has a nut and a bolt
extending therealong, the third el enment 46 being fastened
to the second el enent 42 about the second axis C2.

By way of exanple and in non-limting manner, the
first elenment 42 has renovabl e fastener means confi gured
to enable the steering colum 18 to be separated fromthe
first element 42, e.g. in order to make the vehicle 10 of
the present invention easier to store when it is not in
use.

It can thus be understood that when the steering
colum 18 pivots about the first axis X1, it also causes
the first element 42 of the angle joint device 40 to
pi vot about the first axis X1; consequently, because the
first and third elenments 42 and 46 are secured to each
other, the third elenent 46 is turned.

The third el enent 46 then in turn causes the second
el ement 44 to turn about the second axis X2.

The nose gear 22 on which the second elenent 44 is
mounted is thus in turn caused to turn about the second
axi s X2.

In other words, it can be understood that the angle
joint device 40 is configured in such a manner that
pivoting the steering colum 18 about the first axis X1
causes the nose gear 22 to pivot about the second axis
X2.

In other words, the angle joint device 40 is
configured to transmt pivoting fromthe steering colum
18 to the nose gear 22.
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As shown in particular in Figure 2, the first axis
X1 slopes relative to the support plane 14 of the deck
12.

More particularly, the first axis X1 slopes relative
to a direction that is substantially perpendicul ar
relative to the support plane 14.

Thus, by way of exanple and in non-limting manner,
the first angle al fornmed between the first axis X1 and
the plane of the support 14 is an acute angle.

The slope of the first axis X1 relative to a
direction substantially perpendicular to the support
pl ane 14 thus enables the control nmeans 20 to be noved
away fromthe front end 13 of the vehicle 10;
consequently, the center of gravity of the vehicle 10 is
al so noved away fromthe front end 13, thereby inproving
the stability of the unit constituted by the vehicle 10
and its user.

Furthernore, and as can be seen clearly in Figure 2,
by way of exanmple and in non-limting manner, the vehicle
10 is configured in such a manner that the third angle a3
is an obtuse angle; in other words, the second angle X2
slopes relative to a direction that is substantially
per pendi cul ar to the support plane 14 of the deck 12.

By way of exanple and in non-limting manner, the
second axis X2 slopes away fromthe deck 12 of the
vehicl e 10.

By this configuration, pivoting the nose gear 22
about the second axis X2 tends to cause the |ongitudinal
axis L of the nose gear 22 to slope relative to the
support plane 14 of the deck 12.

Figure 4 is a rear view of the vehicle 10 when the
steering colum 18 is pivoted about the first axis X1 as
a result of the control neans 20 bei ng actuated.

In the exanple shown in this figure, the pivoting of
the steering colum 18 about the first axis Xl serves to
cause the vehicle 10 to turn to the left, so as to
describe a path in the formof a circular arc, with the
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center of rotation R of the vehicle 10, defined as being
the center of the circle defined by the arc drawn by the
path of the vehicle 10, then being arranged on the |eft
of the vehicle 10.

In this enbodinment, in which the third angle a3 is
an obtuse angle, pivoting the steering colum 18 about
the first axis X1 causes the longitudinal axis L of the
nose gear 22 to slope; the contact means 24' closer to
the center of rotation R of the vehicle 10 then tend to
lift off the ground, whereas the contact means 24 further
fromthe center of rotation R, on the contrary, tend to
press harder against the ground.

In reaction, and because the deck 12 is secured to
t he nose gear 22, the deck 12, which for reasons of
clarity is drawn in chain-dotted lines in Figure 4, then
tends to slope about its longitudinal axis D towards the
center of rotation R

It can thus be understood that as a result of the
second axis X2 sloping, pivoting the steering colum 18
about the first axis X1 causes the deck 12 to tilt
towards the center of rotation R, the user standing on
t he support plane 14 of the deck 12 is then not
destabilized by such sloping of the deck 12.

By way of exanple and in non-limting manner, the
vehicle 10 may include return means 50 configured to
pl ace the longitudinal axis L of the nose gear 22 so as
to be substantially parallel to the support plane 14 of
the deck 12 when the steering colum 18 is pivoted about
the first axis X1 in either of the possible directions.

Such return neans 50 thus make it possible, anobngst
ot her things, to make steering the vehicle 10 stiffer, so
as to limt the effects that suddenly pivoting the
steering colum 18 could have on the path followed by the
vehi cl e 10.

As shown in the various figures, the first and
second wheels 25 and 25 of the first and second contact
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means 24 and 24' of the vehicle 10 are nounted to rotate
about their associated axes of rotation Y and Y'.

By way of exanple and in non-limting manner, as
shown in Figure 5 where for reasons of clarity the deck
12 is likewi se drawn in chain-dotted |lines, the axes of
rotation Y and Y slope relative to the |ongitudinal axis
L of the nose gear 22.

Thus, the first and second wheels 25 and 25' present
respective non-zero first and second canbers C and C

The first and second canbers C and C designate the
angles forned by the respective planes in which the first
and second wheels 25 and 25' rotate relative to a
direction substantially perpendicular to the support
pl ane 14 of the deck 12.

These sl opes of the first and second wheel s 25 and
25" make it possible, anongst other things, to inprove
the grip of the vehicle 10 of the present invention.

In addition, the fact that the tail gear 30 has only
single contact nmeans 32 al so contributes to the grip of
the vehicle 10 of the present invention, and also to its
stability, in particular when the steering colum 18 is
actuated to change the travel direction of the vehicle
10.

The above description is given by way of exanple and
therefore does not |limt the invention; in particular,
al though the invention is particularly adapted to the
field of scooters, it may al so be applied to any travel
means, such as a roller board or a skateboard, so as to
make the vehicle easier to control, w thout conprom sing
stability.
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CLAI M5
1. Avehicle (10) e.g. of the scooter type, conprising:

a deck (12) suitable for supporting a user
directly or indirectly and having a support plane (14);

tail gear (30) having single contact neans (32);

a steering assenbly (16) conprising at |east one
steering colum (18) having a first axis (X1), the
steering colum being nounted to pivot relative to the
deck about a first axis, the first axis and the support
pl ane formng a first angle (al);

nose gear (22) having at least first and second
ground contact neans (24, 24');

t he nose gear being pivotally nounted relative to
t he deck about a second axis (X2);

the steering colum being arranged so that
pivoting the steering colum about the first axis causes
t he nose gear to pivot about the second axis; and

the first axis and the second axis sl oping
relative to each other and defining a second angle (a2);

t he vehicle being characterized in that the first

angle is not variable while the vehicle is in use.

2. A vehicle (10) according to claim1, characterized in
that it further includes an angle joint device (40)
configured to connect together the steering assenbly and
t he nose gear.

3. A vehicle (10) according to claim2, characterized in
that the angle joint device conprises:

a first element (42) nounted on the steering
colum (18);

a second el enent (44) nounted on the nose gear
(22); and

athird element (46) nounted on the first el enent
and on the second el ement.
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4. A vehicle (10) according to claim 3, characterized in
that the third elenment is arranged between the first
el ement and the second el enment.

5. A vehicle (10) according to any one of clainms 2 to 4,
characterized in that the first axis (X1) and the second
axis (X2) intersect in the angle joint device (40).

6. A vehicle (10) according to any one of clains 2 to 5,
characterized in that the angle joint device conprises a
cardan joint (41).

7. A vehicle (10) according to any one of clains 1 to 6,
characterized in that the first angle (al) is an acute
angl e.

8. A vehicle (10) according to any one of clainms 1 to 7,
characterized in that the second axis (X2) slopes
relative to the support plane of the deck.

9. A vehicle (10) according to claim8, characterized in
that the second axis and the support plane forma third
angle (a3), the third angl e being an obtuse angl e.

10. A vehicle (10) according to claim9, characterized in
that the third angle is not variable while the vehicle is
in use.

11. A vehicle (10) according to any one of clainms 1 to
10, characterized in that at |east one of the first and
second ground contact neans (24, 24') of the nose gear
conprise a wheel (25, 25') nounted to rotate about an
associated axis of rotation (Y, Y').

12. A vehicle (10) according to claim 11, characterized
in that the wheel (25, 25') forns a non-zero canber (C,
C).
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13. A vehicle (10) according to any one of clains 1 to
12, characterized in that the nose gear (22) has a

| ongi tudinal axis (L), the vehicle also having return
means (50) configured to place the |ongitudinal axis of
the nose gear so as to be substantially parallel to the
support plane (14) of the deck (12) when the steering
colum (18) is pivoted about the first axis (X1).

14. A vehicle (10) according to any one of clains 1 to
13, characterized in that it further includes a

| ongi tudinal axis (D), the vehicle being configured in
such a manner that the deck (12) slopes about the

| ongi tudinal axis (D) towards the center (R) of the
circle having an arc that is drawn by the path of the
vehi cl e when the steering colum (18) is pivoted about
the first axis (X1).



