1 VEH CLE, FOR EXAMPLE OF THE SCOOTER TYPE, W TH FOLDI NG SYSTEM The
I nvention relates to a vehicle with a folding system and is applicable to
the field of foldable scooter-type vehicles. 5The fol ding system for such
a vehicle, of course nakes it possible to reduce its bulk for storage
thereof, but also to carry it easily. Scooter-type vehicles are
known, such as the vehicle described ip US 6 270 097, conprising a chassis
connected to a pivot steering assenbly around a pivot axis, so that the
vehicle can assune a first usage configuration, making it possible to nove
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the chassis is brought agai nst the pivot steering assenbly. Fol di ng
is therefore an essential function that is obtained by allow ng the chassis

to pivot relfagiingeritiont fReated ee b vihids ¥81HA Yolding system, and ' SpiilicBlel todhaust
of course be prohibited in the usage configuration, in 15particular to
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general ly involving several parts of the body: the user nust, for iInstance,

| oh@r NEI%@@@ and i oekr, and in a second, folded configuration in which the chassis is
brought against the pivot steering assembly.,

Folding is therefore an essential function that is obtained by allowing the chassis
to pivot relative to the steering assembly.

This pivoting must of course be prohibited in the usage configuration, in

15  particular to prevent folding during movement.

In devices like that described in US 6 270 097, the pivoting can be locked or
unlocked mechanically by a relatively complex system, as for example described in
figures 2 to 6 of that document.

More generally, solutions are known aiming to block the pivoting, which are

20 based on the use of a locking or unlocking lever with a tightening lever to reduce the
play, a spring latch with a position indexing finger, or a gripping wheel to block pivoting.

The problem posed by all of these solutions is that they are not intuitive and easy
to implement, in particular because they require several actions by the user generally
involving several parts of the body: the user must, for instance, lower himself, unlock

25 the system by hand, fold the vehicle, lock the system, stand up, etc.

Moreover, most of the time these solutions require finding the “neutral” position
of the locking system so as to be able to actuate it. This requires eliminating the
stresses exerted on the locking system, such as the weight of the steering assembly or
the weight of the chassis.



25 the system by hand, fold the vehicle, |lock the system stand up, etc.
Mor eover, nost of the tine these solutions require finding the "neutral™
position of the | ocking systemso as to be able to actuate it. This
requires elimnating the stresses exerted on the | ocking system such as
the wei ght of the steering assenbly or the weight of the chassis. 2

Mor eover, upon use, such solutions temtl to acquire play. To resolve that
problem it is possible to attach tightening systens. But such systens
still further conplicate the inplenmentation of the folding _and unfolding of
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steering colum. The steering colum extends al ong a |ongitudinal axis.

10The vehi clTBe daveniissutherefone &ifes donfasglveatheoaforegmaniieed: peohieras,samongr ns a
first ?ﬁ_&-riero angle with the steering colum and a folded configuration in
whi Th ‘hassis forns a second angle snmaller than the first angle with
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go fromrghadimengasconfiguration to the fol ded configuration by pivoting

around the pivot axis. 20ln a first alternative enbodi nent, the front
poi@ion for %he Xehisle eanr 8saime Bodsapk aonfiguration in which the chassis forms a first

non-zero angle with the steering column and a folded configuration in which the chassis
forms a second angle smaller than the first angle with the steering column.

The chassis is connected to the pivot steering assembly around at least one pivot
axis,

15 This chassis has a support part intended to directly or indirectly support the user,
which extends towards the steering assembly in a front portion beyond the pivot axis
and the steering column, so that pressure on the front portion makes it possible to go
from the usage configuration to the folded configuration by pivoting around the pivot
axis.

20 In a first alternative embodiment, the front portion forms a non-zero and non-flat
angle with the support portion, preferably an angle between 110° and 140°.

Alternatively, the front portion can be substantially aligned with the support
portion.
In a second alternative embodiment, possibly combined with one or the other of

25 the preceding two embodiments, the chassis is connected to the steering assembly via a
connecting element having a first end connected to the steering column and a second
end pivotably connected to the chassis around the pivot axis.

In this second alternative, in the usage configuration, the front portion can be

arranged substantially parallel to the connecting element.



angle with the support portion, preferably an angle between 1100 and 140.
Alternatively, the front portion can be substantially aligned with the
support portion. In a second alternative enbodi nent, possibly conbined with
one or the other of 25 the preceding two enbodi nents, the chassis is
connected to the steering assenbly via a connecting el enent having a first
end connected to the steering colum aBd a second end pivotably connected
to the chassis around the pivot axis. In this second alternative, in

the usage configuration, the front portion can be arranged substantially
par al | e? to A?%ﬁ'bg%g%qqr}qlgalgqrg%\fﬁ,_m the folded capfgunatiophihe &Geabpartion can
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a pedal thafThealocking addvicet edmbyisdshen useiockendg @9dans able to cooperate with the
10  steering assembly, possibly via the connecting element, to lock or unlock the pivoting.
The unlocking means is arranged at the front part of the support part of the chassis.
Advantageously, the unlocking means consists of a pedal that can be actuated by
the user’s foot.
Advantageously, this unlocking means comprises also at least one actuator, such
15  as a push button, preferably arranged in the upper portion of the steering assembly, for
example on a handlebar or a steering knob.
As a variant, this unlocking means also comprises a remote control.
Such a pedal can, for example, cooperate on the one hand with the chassis and
on the other hand with the steering assembly, possibly via the connecting element, so
20  that an action by the user’s foot causes the chassis first to unlock, then to pivot.
This pedal is preferably arranged at the front of the front portion of the chassis,
or laterally to said front portion of the chassis.
In a fourth alternative, possibly combined with one or more of the preceding
ones, the front portion of the chassis constitutes, in the folded configuration, a support
25 element on a support surface for the vehicle.
In a fifth alternative, possibly combined with one or more of the preceding ones,
the steering column supports, by one of its two ends, at least one moving part, such as
a wheel or rolling skate, able to be in contact with a support surface and to allow the

vehicle to move on said support surface when said vehicle is set in motion.



Advant ageousl y, this unl ocking neans conprises also at |east one actuator,
such 15 as a push button, preferably arranged in the upper portion of the
steering assenbly, for exanple on a handl ebar or a steering knob. As a
variant, this unl ocking neans al so conprises a renote control. Such a
pedal can, for exanple, cooperate on the one hand with the chassis and on
the other hand with the steering assen@ly, possi bly via the connecting

el enment, so 20t hat an action by the user's foot causes the chassis first to
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exanpl e of a \f.ethm;il@oﬁﬂgmfedl ng to the 10i nvention, in the usage
configuration, figure 2! di agrammtlcall shows the detail of the front
portion of thérgélkgr%J glagamn@yrﬁ@llyl shows the example of figure 1, in the folded

configuration,

15 - figure 4: diagrammatically shows another example of a vehicle according to
the invention.
The exampie shown in figure 1 corresponds to a scooter-type vehicle with a
steering assembly 2, 3, 4 connected to a chassis 1 that can support a user,
The steering assembly comprises a steering column 2 supporting a moving part
20 4, directly or via a fork 3 with two lateral branches 3a, 3b (branch 3b only being visible
in figure 2), or still another connecting piece.
As it is represented on the different figures, the steering column 2 extends along
a longitudinal axis.
This moving part can of course traditionally be a wheel 4, as shown in figure 1. It
25  can also involve a skate aliowing the vehicle to slide on a support surface, or any other
part able to be put in contact with the support surface, and allowing the vehicle to be
set in motion relative to, and on, this support surface.
The steering column 2 can comprise a base tube 2a in which an upper tube 2b
slides topped by a handlebar 10, or a steering knob 10, or any element making it
30 possible to facilitate the action by the user on the steering assembly 2, 3, 4.



figure 3: diagrammatically shows the exanple of figure 1, in the fol ded
configuration, 15- figure 4: diagrammtically shows anot her exanple of a
vehi cl e according to the invention. The exanple shown in figure 1
corresponds to a scooter-type vehicle with a steering assenbly 2, 3, 4
connected to a chassis 1 that can support a user. The steering assenbly
conprises a steering colum 2 supportifg a noving part 20 4, directly or
via a fork 3 with two lateral branches 3a, 3b (branch 3b only being visible
in figure Zéﬁ@or still another connecting piece. As it is represented
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not i on r el atlheehassis dnig pseferafly alsouppuided witlf adeoving part 9, witish here egaing
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3, 4. 5 . The assenbly of the steering colum 2 with a base tube 2a in
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10 in the front portion 1b.

As it is represented on the different figures, the front portion 1b comprises an
end opposite the support part 1a extending beyond the steering column 2, and
specifically beyond the longitudinal axis of the steering column,

The chassis 1 is pivotably connected to the steering assembly 2, 3, 4, around at

15 least one pivot axis 6.

The extension of the support part 1a of the chassis 1 in the front portion 1b
goes beyond the pivot axis, and beyond the steering column.

Thus, simple pressure on the front portion 1b of the chassis makes it possible to
go from the usage configuration, as shown in figure 1, to the folded configuration, as

20 shown in figure 3 and which will be described later in reference to said figure 3.

This transition from the usage configuration to the folded configuration is
obtained by pivoting the chassis 1 around the pivot axis 6 relative to the steering
assembly 2, 3, 4.

This transition has been diagrammed in figure 1, showing three successive

25 intermediate positions in broken lines.

In this example shown in figure 1, the front portion 1b and the support part 1a

form an angle preferably between 110° and 140°, or even 130°.

Thus, the front portion 1b extends above the moving part 4, in this example the
front wheel 4.,



This chassis 1 is broken down into a support part la, intended to forma
direct or indirect support for the user, and a front portion |b.
Specifically, the support part |a extends towards the steering assenbly 2,
3, 4, 10in the front portion |b. As it is represented on the
different figures, the front portion |Ib conprises an end opposite the
support part |a extending beyond the sgeering colum 2, and specifically
beyond the | ongitudinal axis of the steering colum. The chassi s
1 is pivotably connected to the steering assenbly 2, 3, 4, around at
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part la and a front portion Ib that are substantially aligned. A | ocking

deW ce reached mneeraetien thefalded configusatisineisreadkiedck t he pi voti ng of the
This locking device 7 in particular comprises an unlocking means 7, which is able
to cooperate with the steering assembly 2, 3, 4, directly or indirectly, to lock or unlock
the pivoting of the chassis 1 relative to the steering assembly 2, 3, 4.
As represented on the different figures, the unlocking means 7 is secured on the
15  end of the front portion 1b opposite the support part 1a of the chassis 1 and extends
beyond the longitudinal axis defined by the steering column 2. In the usage
configuration of the scooter-type vehicle, the unlocking means 7 is disposed above the
moving part 4.
The unlocking means, in this example, extends upwards beyond the steering
20 column, so that it can be easily actuated by the user, especially by a downwards
pressure applied by the foot.
As shown in the example of figure 1, this unlocking means 7 can assume the
form of a pedal 7 able to be actuated by the user’s foot.
Alternatively, one or more actuators other than a pedal could for example be
25 arranged in the upper portion of the steering assembly 2, 3, 4.
This could involve an actuator of the push button type, for example arranged on
or near the handlebar 10 or steering knob 10.
The unlocking means could also comprise a remote control making it possible to

actuate such an actuator or any other type of actuator.



5 chassis 1 relative to the steering assenbly 2, 3, 4, in particular for
safety reasons in the usage configuration, but also to allow blocking in
the fol ded configuration w thout accidental unfolding. Pref erably,
this I ocking device 7 allows automatic bl ocking of the pivoting of the
chassis 1 relative to the steering assenbly 2, 3, 4 when the usage
configuration is 10 reached and/or wheh the folded configuration is
reached. This | ocking device 7 in particular conprises an unl ocki ng

nmeans 7, WhICh is able to coogerate with the steering assenbly 2, 3, 4,
directly or 1M ibe Case 1o) the perdac Bowmirotigurent, Heytstiengoeperatrs emakeiosel
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Thi s ccmlaftlha\mlaggs dn actuator of the push button type, for exanple
arranged on or near_ the handl ebar 10 or steering knob 10. The
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sol e agkﬁqp performed by the user, the unlocking, then the pivoting of the
chassi relative to the steerlng assenbly 2, 3, 4. This pedal is
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front portion |b of the chassis 1, as shown in figure 1, or |ateral to

sai d f pépROrpgRKt b of shechagss dhwssa ¥ shape which is opened in the direction of the
end of the front portion 1b; the connecting element 5 is restrained in the U-shaped
end.
Precisely, this connecting element 5 has a first end 5a connected to the steering
20 column 2, and an opposite end 5b pivotably connected to the chassis 1 around the
pivot axis 6.
In the usage configuration, and as represented on figure 2, the first end 5a of
the connecting element 5 carries a locking organ, in this example but not exclusively a
hook, arranged to cooperate with the locking device 7, the locking device 7 being
25 secured to the end of the front portion 1b of the chassis 1.
In this alternative, the locking device 7 therefore blocks the pivoting of the
chassis 1 relative to the steering assembly 2, 3, 4, indirectly, i.e. via a blocking of the
pivoting relative to the connecting element 5.



10As shown in the detail of the front portion shown in figure 2, still in
the usage configuration, the chassis 1 is in this exanple indirectly
connected to the steering assenbly 2, 3, 4, via a connecting elenment 5. The
connecting elenment 5 is thus secured to the steering colum and pivotably
connected to the chassis around the pivot axis 6. 15As shown in particul ar
in figure 2, the end of the front port8on | b opposite the support part la
of the chassis 1 has a U shape which is opened in the direction of the end
of the front portion |b; the connecting elenment 5 is restrained in the
U-shaped endforeaver, the uplpgking dngans fjconwisad dn ithey legkingedeviee Ragpoperatest end
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defined by the steering colum 2, so that the actuation of the unlocking
nmeans fromithe evaderonbge@tigndoithe folded configuratiotve manner by the user's foot,

causes, suc ] ng | i n ctign, first the unlockin then the
b vot 1 ng”of TR EfartioRs the Prealeeieftsion. B wipikito hboll GFeedrodeich
or ger tife pRYMg MWic Ghé Wieepabivaridekfqbaord by the user, fromthe usage
configuration to the fol ded confi guration. In this exanple, the
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devi Cett(é H’%ny\’ﬁspc‘c?n iﬁv@frt%% éh%gsigrlo%?qﬁ the folded configuration, arranged so as to
form a non-zero angle with said connecting element 5, as shown in figure 3. This angle
is preferably between 60 and 100°, or even between 85° and 95°. A value equal or close
20 to 90° yields particularly satisfactory results.

As represented in particular in figure 3, when the scooter-type vehicle is in the
folded configuration, the end of the front portion 1b opposite the support part 1a of the
chassis 1 and/or the locking device 7 form a support element on a support surface for
the scooter-type vehicle.

25 The presence of such a connecting element 5 in particular makes it possible to
move the pivot axis 6 away from the front portion 1b of the chassis 1, and to thereby
obtain a greater lever for the transition from the usage configuration to the folded

configuration.



Moreover, still in this alternative with the presence of the connecting
elenment 5, the front portion |b of the chassis 1 is, in the fol ded
configuration, arranged so as to forma non-zero angle with said connecting
el enment 5, as shown in figure 3. This angle is preferably between 60 and
1000, or even between 85 and 95. A value equal or close 20to 90 yields
particularly satisfactory results. 9 As represented in particular in
figure 3, when the scooter-type vehicle is in the folded configuration, the
end of the front portion |b opposite the support part |la of the chassis 1
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10 CLAIM5 1. A vehicle, for exanple of the scooter type, conprising a
chassis (1) able to directly or indirectly support a user and a steering
assenbly (2, 3, 4) conprising 5 at |east one steering colum (2), said
vehi cl e being able to assune a usage configuration in which the chassis (1)
forms a first non-zero angle with the steering colum (2) and a fol ded
configuration in which the chassis (1)jgforns a second angle snaller than
the first angle with the steering colum (2), said chassis (1) being
connected to the steering assenbly (2, 3, 4) pivoting around at 10l east one
pivot axis (6), characterized in th&iLAIMB chassis (1) has a support part
(la) intended to directly or indirectly support the user, which extends
towards the steering assenbly (2, 3, 4) in a front portion (Ib) which

ext ends bﬁYﬁ”G’eHi&]S,( {P%ﬁ)’ ekarApleS of IHe t&ﬁgﬁeﬁgéggo@?ﬁb%ﬂ?éat a%ﬁ]?t(lzrﬁé te€ on

the front portion makes It possi e usag
confi gur at i direttty ohimdirettlie supmort egiseatendra Syepng assergblar(@uB8d4) hemprisiay axi s
(6), in that, the vehic]e conprises so, a | .ocking device able to bl ock the

| so,
DivSting of o GRSt 1Bhes SEerBg RAVBR ()¢ RIdSYRIFE REIg ATy ASSHIRAE HBY8i vor
vBting o LS P RPN @ _ _
axis in theg afH i GWRiRh | PR, ciSsE g\nﬂfﬁirﬁﬁegeﬁr‘&%o‘h@iﬁ%'%%?yﬁl@,thg, 2)

unl ocki ng neans (/) able to cooperate steering asse
to lock or seteedog ahen2(@p) eodianfpldecheonfigivatiomy mwhiohsthg7ghdssisr(d) domanged at

the f t ti f th t t. 2. The i cl laim1l
e o DRl BRI b s B SeS ToM 8

| ith t 140.
S1d D e elngesindlan vesteni] kenhang o kehg 0

poi@i on (| bleassosaibvbhexisdb),y aligned with the support part (la). 4. The

hi cl ding t f clains 1 to 3, ch ized in that th
Chasel & (1) TaoEBAAgL (bl He DAV G NES ASHBRBIPYTD(19) Iigndsrdozdirecty

connecting or indirectly support the user, which extends towards the steering assembly (2, 3,
4) in a front portion (1b) which extends beyond the pivot axis and the steering
column, so that pressure on the front portion (1b) makes it possible to go from

15 the usage configuration to the folded configuration by pivoting around the pivot
axis (6), in that the vehicle comprises also a locking device able to block the
pivoting of the chassis relative to the steering assembly around the pivot axis in
the usage configuration, said locking device comprising an unlocking means (7)
able to cooperate with the steering assembly (2, 3, 4) to lock or unlock the

20 pivoting, the unlocking means (7) being arranged at the front portion of the
support part.

2. The vehicle according to claim 1, characterized in that the front portion (1b)
forms a non-zero and non-flat angle with the support part (1a), preferably an

angle between 110° and 140°.

25 3. The vehicle according to claim 1, characterized in that the front portion (1b) is
substantially aligned with the support part (1a).

4, The vehicle according to any one of claims 1 to 3, characterized in that the

chassis (1) is connected to the steering assembly (2, 3, 4) via a connecting



11 element (5) having a first end (5a) connected to the steering colum (2)
and a second end (5b) pivotably connected to the chassis (1) around the

pi vot axis (6). 5. The vehicle according to claim4, characterized in
that in the usage configuration, the front portion (Ib) is arranged
substantially parallel to the connecting elenment 5(5). 6. The vehicle
according to any one of clainms 4 and §3 characterized in that in the fol ded
configuration, the front portion (Ib) fornms a non-zero angle with the
connecting el enent (5), preferably an angle between 600 and 1000, or

bet ween 85 eletheds. (5] hiavingha fivethérel Eacmnditeg toothensteenreg obluoira{2ysarid 8o 6,

characterized in th he | ocking device .(7) is. arranged to automatjcally
a1 ow bl ockERPT BTSN RIRERTY OReTed Fo tE ChasSisdy PR PE S Feuibind
and/ or WhenThBGehRledf@ordi k& ¥lafth @ thhfact@ReRss that in®he [38gd BOMRRation,
according to any one of clains 1 to 7 and to claim4, char%cterl ed 15in
that the unthekbnyporiang1pY)s awanpgachsubstantialy paeliet eetiengprasstngelenfent 3,

4) gi a the i@nnectl ng element (5). 9. The vehicle according to any one of
clarms 1 tov8, characterized in that the unlocking nmeans conprises at |east

one act uag,ofhe %ﬁi&i@écc%rcﬂHggﬁb%t?fzé o§&|§{4r§§ ag%aa %'&: ﬂg@fvéen’z@dwhémﬁec e

portion of the steering as I cle according to
any one of &dedreonfigurationc ke doandr pardidni (L) himrmsha nom-perki anglevaibls the
conprises a _renmote control, 11. The vehicle according to ne of claims 1
Fomh0 and + 6OTTEHR EIEERR: FY Breralbly Ananais beBvesn Bekand el Gimeenses
pedal (7) agsesgedsat the front portion (lb) of the support part and can be
actuated by the user's foot so that an action 250f the user's foot on the
petidl cause$he hehidmsscarding &1 ang amd of lcjaimbed tioo Gpichatactarzedhia thabitbkee

por t1 on (1 bPBi f8e 428 1< alapded de; FutameBeainalor Hosnds Lohe Xt on, a
VehTer . Seeleh 58 Aagbebiniu sy Rokfla pBLKSINE! B iced conlfli s
30st eeri ng oesdched. (2) supports, by one of its two ends, at |east one noving
part 8. The vehicle according to any one of claims 1 to 7 and to claim 4, characterized
15 in that the unlocking means (7) cooperates with the steering assembly (2, 3, 4)
via the connecting element (5).
9. The vehicle according to any one of claims 1 to 8, characterized in that the
uniocking means comprises at least one actuator, such as a push button,
preferably arranged in the upper portion of the steering assembly (2, 3, 4).
20 10.The vehicle according to any one of claims 1 to 9, characterized in that the
unlocking means comprises a remote control.
11.The vehicle according to any one of claims 1 to 10 and to claim 4, characterized
in that the unlocking means comprises a pedal (7} arranged at the front portion
(1b) of the support part and can be actuated by the user’s foot so that an action
25 of the user’s foot on the pedal causes the chassis first to uniock, then to pivot.
12.The vehicle according to any one of claims 1 to 11, characterized in that the
front portion (1b) of the chassis (1) constitutes, in the folded configuration, a
support element on a support surface for the vehicle.
13.The vehicle according to any one of claims 1 to 12, characterized in that the
30 steering column (2) supports, by one of its two ends, at least one moving part



12 (4), such as a wheel (4) or rolling skate, able to be in contact with a
support surface and to allow the vehicle to nove on said support surface
when said vehicle is set in notion. 14. The vehicle according to any one of
claims 1 to 13, characterized in that the 5 chassis (1) supports,
preferably by its end opposite the front portion (Ib), at |east one noving
part (9), such as a wheel (9) or rollildg skate, able to be in contact with
a support surface and to allow the vehicle to nove on said support surface

when said vehicle is set in notion
4), such as a wheel (4) or rolling skate, able to be in contact with a support

surface and to allow the vehicle to move on said support surface when said
vehicle is set in motion.
14.The vehicle according to any one of claims 1 to 13, characterized in that the
5 chassis (1) supports, preferably by its end opposite the front portion (1b), at
least one moving part (8), such as a wheel (9) or rolling skate, able to be in
contact with a support surface and to allow the vehicle to move on said support

surface when said vehicle is set in motion.



