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5 supporting structure, two front whesls and one rear wheei mounted on this
supporting structure by means of suspensions and ‘a separate passenger
compartment fitted on to this supporting structure, which comprises a hol!ow

central beam.

Vehicles iniended for use as city cars are already known, particularly
10 electrically propelled. They are generally designed on the principle of

miniaturization of standard automobiles. Thus they usually consist of a

chassis or a self-supporting passenger compartment which fulfils the functions

of a cabin for the occupants and a chassis carrying the wheel suspension

arms, motor and all the peripheral components providing the drive, steering,
15 safety equipment such as the braking system, etc.

These vehicles generally possess four wheels, which must be far enough
apart, both longitudinally and laterally, that is to say, must form a wheelbase
and track sufficient to guarantee a minimum degree of stability to the whole.
As a consequence, their weight is congiderable in spite of the use of
20 lightweight materials, such as composites and thermoplastics, especially
where the passenger compartment is concerned. Because of this weight, the
quantity of energy required for propulsion is considerable, a particularly
serious handicap for an electrically propelled vehicle, since -accumulator
batteries are heavy. The greater the amount of energy required, the greater
25 will be the size and weight of the necessary batteries. Since the possibilities
for weight reduction of standard vehicles are limited, development continues
to be oriented towards vehicles propelled by internal combustion engines until
such time as lighter batteries come on to the market. At present, the net
weight of vehicles of this type is so great that the energy required to provide
30 them with optimum range for the function for which they are intended cannot



ULTRA- LI GHT ROAD VEHI CLE The present invention concerns an
ultra-light road vehicle conprising only a smal | nunber of conponents,
specifically a vehicle of the type knownh as a "city car" for comruting
use, in particular electrically propelled, conprising a 5 supporting
structure, two front wheels and one rear wheel nounted on this
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The German publication DE-30 27 072 A1 describes a three-wheeled vehicle

10 comprising a central supporting structure, two rear drive wheels and one front
steering-wheel. The passenger seats are amanged on either side of the
central supparting structure.

In practice, it becomes apparent that three-wheeled vehicles having two
wheels at the rear and one at the front are highly unstable, their road-holding

15 on bends being much inferior to that of three-wheeled vehicles having two
wheels at the front and one at the rear.

In addition. arranging the seats on either side of the central supporting
structure results in a wide, cumbersome vehicle, incompatible with the
concept of the city car.

20 This arrangement can also be dangerous for passengers in case of lateral
impact, which may result in their being crushed against the central supporting
structure. —

The purpose of the present invention is to paliiate these disadvantages by
proposing a vehicle of the above-mentioned type, designed so as to lighten

25 the basic structure to the maximum extent so that it can be driven by an
electric motor, without reducing its effective range below the threshold where
the vehicle would cease to be of interest. Its design also minimizes the space
it occupies, especlally when parking, and it is constructed from a reduced
number of component parts.
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The vehicle will preferably comprise two front plates and one rear plate, these
10 plates being constructed so as to be lodged at least partially in the profiles
sections of said hoflow central beam, these plates being adapted to carry the
suspensions of the front wheels and the suspension of the rear wheel

respectively.

The hollow central beam will preferably have the cross-section of an inverted

15 T over its entire length, the lower surface being extended laterally by two
lateral walls symmetrically arranged with respect to the median jongitudinal
plane of the beam.

This structure presents the advantage of being very economical to
manufacture, by extrusion and cutting to desired length, The plates are lodged

20 in the extremities of the hollow central beam and fixed by simple bolts,
enabling quick and economical assembly or disassembly. Furthermore, the
plates with the wheel suspensions and wheels can be treated as sub-
assemblies suitable for pre-fitling, thereby simplifying final assembly of the
vehicle.

25 The hollow central beam can receive accessories or components which are
easily accessible by simply removing one or other of the plates.

In the preferred form of construction, the rear plate carries a support for the
rear wheel, this support comprising a spring-suspension unit and two
suspension arms of which one end is fixed to this plate by an axle and the
30 other end carries the axle of the rear wheel, which is mounted between said
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beam when the vehicle is in shortened position, this shortened position being
attained by the functioning of the rear wheel simultaneously with locking of the
front steering-whesls,

In the preferred form of construction, the pivoting arms are articulated to the
rear plate and mounted on a transverse axle carrying an electric motor on the
housing of which is fitted a cradle canrying the lower extremity of a spring-
suspension unit of the suspension arms, the upper extremity of which is fixed
to an arm rigidly fixed to the rear plate.

LY

The cradie can carry two pins which extend laterally either side of this cradle
and are constructed so as to engage with two hooks to lock the vehicle into its
normal position. These hooks are pivotable and arficulated on a support
carried by a eross-member linked to the two pivoting arms.

To maintain the vehicle in shortened position, the vehicle should preferably be
equipped with a locking cylinder mountled between the motor and the cross-
member carrying the hooks.

In the preferced form of construction, the vehicle comprises an arched bow
constituting the frame of a seat, the extremifies of this bow being provided
with two flanges which engage in longltudinal groaves in the side walls of the
central beam.

The hollow central beam will preferably comprises a sliding support to contain

vvheel s at the rear and
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20
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supporting structure. The purpose of the present Invention is to
pal liate these di sadvant ages by proposi ng a vehicle of the
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t he maxi num extent so that it can be driven by an el ectric notor,
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A part at least of the side walls is double-skinned and incorporates integral air
cushions vghieh improve the safety of the occupants by acting as shock
dampers and energy absorbers.

10 The passenger compartment is preferably mounted on the hollow central
beam by means of studs engaged in the grooves.

Advantageous said studs are four in number, two each side of the holiow
central beam being fixed, and the other two sliding in said grooves.

in the preferred embodiment, the hollow central beam contains a sliding
1S  support containing at least one accumulator battery as the power supply to
the electric motor, and said sliding support Is rigidly fixed to the rear piate.

The extruded holiow central beam, closed at both ends, and can
advantageously function as a fuel tank to supply an internal combustion
engine.

20 The passenger compartment will preferably be composed of several
“components assembled by welding, the welding seams constituting zones of
reinforcement. Sald passenger compartment constitutes a survival cavity
connected to the hollow central beam by studs which are detachable in case
of impact.

25 In an advantageous form of construction, the passenger compartment
comprises lateral protuberances which serve as a step and as an energy
absorber, and also has means to emit light from at least one source.



not or .and energy storage are housed inside the hollow central beam and In
that the separate passenger conpartnent is fixed as a unit to the holl ow

central beam The vehicle will prgferably conprise two front plates
and one rear plate, these 10 plates being constructed so as to be | odged
at least partially in the profiles sections of said hollow central
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wheel suspensi figiredhreprasernts anabove vieveef the vehicebf figure 1, assenbl i es
suitable for pre-fitting, thereby sinplifying final assenbly of the

vehicle. - figure 3 is a front view of the vehicle of the preceding figures,

- figure 4 shows an exploded view of the vehicle according to the invention
as shown in figures 1t0 3,

10 — figure 5 shows a perspective view of the chassis of the vehicle accarding
to the invention, '

!
- figure 8 is a front view of the chassis of the vehicle as shown in figure 5,

- figure 7 is a side view of the chassis equipped with its wheels, in normal
position,

15 - figure 8 is a view similar to that in figure 7, but with the chassis shown in
shortened position,

- figure 9 shows the chassis with its wheels, seen from above,

- figures 10 and 11 represent the rear wheel with its suspension, seen in
~ perspective, in the normal and shortened positions of the vehicle .-
20 respectively, and

- figures 12A and 12B show partial cross-sectional views of the passenger
compartment or separate cell of the vehicle.

Referring to the figures, the uitra-light road vehicle 10 consists principally, as
shown in figures 1 to 3, of a supporting structure or chassis 9 and a
25 passenger compartment or cell 8, a separate unit, mounted on this chassis. it



25 The holl ow central beam can receive accessories or conponents which are

easily accessible by sinply renoving one or other of the plates. I n
the preferred formof construction, the rear plate carries a support for

t he rear wheel, this support conpriging a spring-suspension unit and

t wo suspensi on arns of which one end is fixed to this plate by an axle

and the 30 other en Ctﬁ”t{\ies he axle of the rear Wr}g?al which is nounted
bet ween sai oS equipped with three wheels arranged so that one 15 (s located at the rear, -
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enabl e the vehicle to take up a normal posiTion

5 As shown in greater detall in figures 4 and 5, the chassis consists principally
of a holiow central beam 12, made from extruded aluminium section having
the cross-section of an inverted T, into the respective end profiles of which are
inserted a rear plate 13 and two front plates 14.

The rear plate 13 carries the rear wheel 15 of the vehicle 10 and a spring-

10 suspension unit 16 for this wheel. The front plates 14 of the vehicle 10 carry
the front wheels 17 and 18 and their suspensions, 19 and 20 respectively. An
arch-shaped bow constituting the frame 21 of the adjustable back of a seat
made of cloth stretched between the arms of the bow is also fixed to the
central beam. Specifically, the ends of this bow are equipped with two flange

15 plates 22 each engaging in one of the grooves 23 of two lateral walls 24 of the
section constituting said hollow central beam. The flange plates 22, and thus
also the bow 21, are locked In position by means of spring loaded pins 25
engaging in holes drilled in the grooves 23.

The rear wheel 15 is mounted on an axie 26 the ends of which are supported

20 by a spring-suspension unit 16 composed of two suspension amrms 27 which
form a oscillating support for this wheel. The two plvoting arms are articulated
on to the rear plate 13, at the opposite end to that carrying the axle 26. This
spring-suspension unit 16 is so designed as to enable the vehicle to take up a
normal position or shortened position which reduces its wheelbase by reason

25 of the fact that the pivoting arms 27, which camry the rear wheel 15, are
arranged approximately along the prolongation of the axis of the central beam
12 when the vehicle is in normal position and are inclined with respect to this
beam when the vehicle is in its shortened position. The rear piate 13 also
carries an electric motor 28 whose output shaft is fitted with a drive pinion or

30 sprocket 29 (see figure 9) intended to be coupled by a chain or belt to a drive
pinion or sprocket 30 rigidly fixed to the rear wheel 15.

3



or a shortened position, the pivoting arns carrying the wheel being

arranged approximately in alignnment with the axis of the central beam
when the vehicle is in normal posit8on, and these arnms being inclined
with respect to the central beam when the vehicle is in shortened

position, this shortened position being 10 attained by the functioning of
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10  suspension wishbones 37 is fitted with an obliquely mounted bell crank 40,

the two bell cranks being linked together by a spring-suspension unit 41 which

provides suspension and shock absorption for the whole front of the vehicle.

The lower suspension strip 35 should preferably be made of a composite

material.

15 The vehicle is designed primarily to be electrically propelied. The energy
source conglsts of accumulator batteries housed inside the central beam 12
on a support sliding inside the beam and accessible for example by
disassembly of the rear plate. '

Figure 4 shows in greater detail the interior of the central beam 12 and in

20 particular a sliding support 51 containing a row cells 50 formed in this support
and designed to accept a series of accumulators 52. For installation and

maintenance, the accumulators 52 are first positioned in the oells provided for

the purpose, then the sliding support is introduced into the central beam at

" one end, specifically the rear end, the rear plate 13 being rigi&ly fixed to the

25 sliding support 51, which is guided into the beam. This process is rendered
easier by the fact that the sliding support is itself supported by the rear wheel.

Other components, such as the cables of the electrical harmess, are also
housed in the cavity of the central beam 12,

The cell or passenger compartment 8, which will be described with reference
30 to figures 12A and 128, is mounted on the central beam 12 by suitable



25 constituting the frame of a seat, the extremties of this bow being

provi ded with two flanges which engage in |ongitudinal grooves in the
side walls of the central beam The hol |l ow central beam wil |
preferably conprises a sliding support t0 contain at | east one
accunul ator battery for the electric propul sion notor. According to
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5 are fixed by bolts and two, for example the rear studs, are simply restrained
without being fixed. In this way, expansion of the cell and changes in length
can easily be absorbed. The cell Is composed of a carcass of synthetic
material, for example a material which lends itself to the techniques of
rotational moulding or blown extrusion.

10 The cell is designed fo contain two seats one behind the other. This
arrangement makes possible a good, aerodynamic profile, favouring a
reduction in air registance and therefore in energy consumption.

Figures 10 and 11 show in detail the rear wheel 15 and the rear suspenslon
am 16 of the vehicle. seen in perspective when the vehicle is in normal

15 position and shortened position respectively. As these figures show, the rear
wheel is supported by the pivoting arms 27 which are jointed to the rear plate
13 by means of a transverse axle 60 which carries the electric motor 28,
lodged in the plate 13. This motor is mounted frée to tum on this axie by
means of a bearing. The housing of this motor carries a cradle 62, constituting

20 said supporting element defined above, which serves as a support for the
lower end of the unit combining the spring 31 and shock absorber 32 of
spring-suspension unit 16, the upper end of which is jointed on to the rigid
arm 33, it should be noted that the cradle 62 comprises two pins 63 extending
laterally either side of the central part. These ping 63 are constructed soasfo . -

25 engage with two hooks 64 pivoting on a support 65 mounted on a cross-
member 66 coupled to the two pivoting arms 27.

In the normal position shown in figure 10, the hooks 64 are engaged with the .
pins 83 so that the suspension, that is the combination of spring 31 and shock

absorber 32, is operational, being coupled between the chassis and the
30 suspension arms.



cushi ons which inprove the safety of the occupants by acting as shock
danpers and energy absorbers. 10 The passenger conpartnent is preferably

nount ed on the holl ow central beam B nmeans of studs engaged in the

gr ooves. Advant ageous said studs are four in nunber, tw each side of
t he hol | ow ntral beam being fixed, and the other two sliding in said
gr ooves. In *h?r? ngd Jositiarys dn fgure 1t1h§‘%bPP¥§/\,56eﬂFr‘a$eW

t t tt
contains a ?ddrﬁ'tﬁlﬂpﬂa‘é wmart?emswmafrd&ﬁ%w ibo Idﬁisé{% @60’ TRRI Lery.

as the power supply | ectr’ic notor I Nng support is
rigidly fixdsl the sﬁ&f\d@awmfm@ables the ehicle iteube cbmughtointe cshartenedeam

closed at b d tank to
Suppl y an i ACSHER, Teddfn i3 Wheelbadts K7 (aHAAYRH bty Wi e whilE of o
wi | | prefer &he ydevicec deperibetd above\is rmechanicalc thip mnamieuves s dffectbdd as
wel ding, th omﬁlﬁdi ng seans constituting zones of rei nforcenent. Said
passenger c artment constitutes a survival cavity connected to the
hol | ow 'central beam by studs which are detachable in case of i npact.

- the hooks 64 are unlocked by means of a hydraulic cylinder or cable (not

shown)

~ prassure is applied simultaneously to the brake pedal (not shown), which
10 locks the front wheels, and to the accelerator pedal which causes the
rear wheel to turn. This causes the rear of the vehicle to rise, lited by the

power of the propulsion motor.

The vehicle is maintained in shortened position or in an intermediate position
by a pneumatic locking cylinder 67 which is open during the lifting phase and

15 whose opening close at the end of its travel. Reduction of wheelbase by lifting
of the rear of the chassis continues until cylinder 67 reaches its end slop (see
figure 11).

While the vehicle is locked in this raised position, forward or reverse motion
can be engaged for parking or similar manoeuvres. The vehicle can also be

20 driven in shortensd position, cylinder 67 !ransmitﬂng the effort to the
suspension of the rear wheel.

To restore the vehicle to its nommal position, which comresponds to normal use
" on the road, a control is provided to unlock the locking cylinder 67 and so
alfow the vehicle to return to its normal position by the force of gravity.

25 The system described above is entirely mechanical, but it could also be partly
or wholly automated.

The mechanical system is advantageous in that it requires only a minimum of
parts and involves the shock absorber, enabling impacts against kerbs or
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agﬁhto t he attac

ed
Qfehsiacleg fa be@bsprbgdew of an of the ultra-light road 5

SNOWS an exp

the vehicle simply by means of bolts. This cell is made out of plastic parts and
is multifunctional, comprising at one and the same time the external
bodywork, including such elements as supports for headlights and indicators,
and the internal passenger compartment, with integral instrument panel,
soundproofing and especially seat.

The cross-sectional view 12A shows the overall shape of the cell, which
incorporates the instrument panel 80 and windscreen 81. The cross-sectional
view 128 showe a lower part 82 and an upper part 83 which are constructed
double-skinned with air cushions 84 and 85 incorporated. The side pillars 87
which partly support the windscreen, the rear end 86 of the cell and the floor
B8 can also advantageously incorporate hollow zones which constitute air
cushions and furthermore contribute to reducing the weight of the cell.

The celt or passenger compartment 8 can advantageously be constructed in
several parts, for example three parts which are partially hollow, forming air
cushions to absorb shocks. These parts are preferably assembled by welding
to create zones of reinforcement along the weld seams. '

The cell can be separated from the chassis by rupture of the studs should
they be subjected to severe strain, especially in case of impact. Thanks to the
presence of the air cushions, which constitute shock absorbers, the cell can

. become a survival compartment with jess energy to dissipate than the rest of

the vehicle, comprising chassis, wheels, motor, etc.

The cell advantageously comprises lateral protuberances serving as steps
and aiso constituting absorbers of kinetic energy in case of impact, notably by
reason of their special shape.

This construction ensures excellent passenger protection in case of Impact.

- figure 2 represents an above

oded



as shown in figures 1 to 3. 10 - figure 5 shows a perspective view of

the chassis of the vehicle according to the invention, -
figure 8 is a front view of the chassis the vehicle as shown in figure
5, - figure 7 is a side V|ewof he chassis equipped with its
wheel s, in nornal posi ti on, - flgure8|saV|ew5|mIar
to that I n f4qu t

posi ¢ on, | 1Hé b6 Eonfficifl 'y éﬂﬁ%@%@%@%@ fiute 2 qifus8r @ o
above, thanks: tof seyeraldigh0 saurdes Histdisuted abbut the bedywork te flumiindte s

suspensi on, rspective, in the normal and shortened
posi tions of® ?mg"\'fgh?(‘,’ﬁgwt "'8€ respectively, and - figures 12A
and 12B show partial cross-sectional views of the passenger

conpart ment Tive vehitleataecording 46 thbeinventiari és particulariye havanta us fthea
figures, 5t hev Lr'ilehvr %fl re%%né Oi-"%r Vc?nhé %ﬁgl 0allC es'n%;%r '%'n?p%r%nks are eas:ly
disassembled and can be replaced at modest cost In. case of damage.
Assembly is simple and uses only simple equipment not requiring heavy
investment for assembly, it should be noted, in particular, that the wheel
suspensions are jointed on to the comesponding plates, enabling the
10 manufacture of pre-fitted sub-assemblies. These plates are fodged in the
hollow central beam and fixed with boits. This mode of assembly enables the
vehicle as defined by the invention to be made without recourse fo the
cumbersome infrastructure which is usual in the motor Industry. Assembly Is |
reduced to filting pre-assembled modules, making it possible in particular to
15 create small assembly plants near to localities of sale and use.

In addition, all the components are made from recyclable materials. At
assembly, all working parts are fitted to the chassis, so that the vehicle is
mobile in the factory, even without its passenger compartment.

Maintenance is very simple and can be carried out by people with no special
20  qualifications.

The vehicle is economical in use and manoeuvring it is within the capacities of
anybody.

" The fact that the passengers sit astride the central beam which really

comprises the main component makes it possible to create a vehicle which is

25 simple, comprising less than a tenth of the number of components of a

standard vehicle, at a low price, while at the same time possessing
remarkable stabllity and road holding and a particularly high safety factor.



shown in figures 1 to-3, of a supporting structure or chassis 9 and a 25

passenger conpartne parate unit, nounted on this chassis.
I t ]j!!mwmi " B'IZE 13 7 i s equi pped
with three wheels a L S0y one 15 Is |ocated at the rear,

approximately on the prolongation of the axis of the chassis, and the other

t wo 17 qni§ at the front, each side of the chassis. The rear wheel
provi des the propul sion and the front wheels the steering. 5 As
shown in greater detail in figures 4 and 5, the chassis consists

princi pal | y_1- An 'dltfﬁdiahbmf%tmd%emﬁﬁiﬂﬂaeém raorﬁ’_ﬁﬁll r pidrabiesy | ofni ni um
ond prof i1 e 0ponents,Spbcifiely 8 erde 15t e Wb as A e Yoy faPect' Ve
pl ates 14. commuling usearin pasicularselestrically propsliedacompesing 1% suppoitingvehi cl e
o0 EnO 2 gnP Ryt AR, U kP S i by Wiobiohe Bt oo 1
suspensi ons,thisosupporthyy structuce abd la/separate passenger compartment fitted on to
the supporting structure, the supporting structure coniprlslng a hollow central
beam, characterized in that said hollow central beam (12) is constituted from
an extruded section profile made of a lightweibht material of constant cross-
10 section, in fhat the two front wheels (17, 18) provide the steering and the rear
wheel (15) provides the propulsion and fies approximately on the axis of said
hollow central beam (12}, in that the propulsion motor (28) and energy storage
are housed inside the hollow central beam (12), and in that the separate
passenger compartment is fixed as a unit to the hollow central beam (12). ‘

15 2 Vehicle according to claim 1, characterized in that it comprises two
front piates (14) and one rear piate (13), these plates being so constructed as
to be lodged at least partially in the ends of the profiles of said holiow central
beam, and in that these piates are adapted to carry, respectively, the
suspensions of the front wheels (17, 18) and the rear whee! {15).

20 3. Vehicle according to claim 1, characterized in that the hollow central
beam (12) comprises over its whole length the cross-section of an inverted T
with its lower surface extended laterally in two lateral walls (24) arranged
symmetrically with respect to the longitudinal median plane of this beam.

4.  Vehicle according o claim 3, characterized in that the lateral walls (24)
25 each comprise at least one longitudinal groove (23) designed to fix
components and/or accessories.

5, Vehicle according to claim 2, characterized In that the rear plate (13)
carries a support for the rear wheel, this support including a spring-
suspension unit (18) and two suspension arms (27), of which one end is fixed
30 by an axle to this plate and the end carries the axle (26) of the rear wheel (15)



arch-shaped bow constituting the franme 21 of the adjustable back of a seat
made of cloth the arns of the bowis also fixed to the
central beam mggﬂm"ﬂmmm ends of g his bow are equi pped with two
flange 15 plates tea®@h &ngagi ng in one of the grooves 23 of two |ateral
wal I's 24 of the. section constituting said hollow central beam The

fl ange pl a t : 21, are locked In position by
nmeans of SW‘%’S%'S%%&' %‘ﬁ’?‘%mﬂﬁghg%%ﬂ n holes drilled in the
grooves 23. The rear wheel 15 is nounted on an axle 26 the ends of

whi ch are $ippoMebicle @ecpiding {9 claiy- 3. ehasastedzed in that éhe searoplate (13)t wo
105711 s W Tt ] 0508

The two pivoting arns are ar at the
opposi t e erd the suspensien agms (27 af therear sheelrhi s spring- suspensi on unit
16 is so designed as to enable the vehicle to take up a nor mal

positiog ory sho ; il ' | n 25 of
Phe fact triat. ¢ MeIc sBEBKAAGPtd it S, iatiBizad i HdFe Misfertioh 8ERET C
gr ranged amfthe rearivdigel 415 aretpivotpblel andomrrangedto mbbleal;'e&ehfcla tmelakel gt ral )
eam 12 n.t v.eh| 4S. 4 r POSLt I nd_arg-i ncli.ned wt
respect to u[pn% ""‘psﬁﬂﬁﬂﬁg&hgﬂ%@%ﬁ“gﬁj n; %#’f&@sm@ﬁt&iﬂmgﬂt I on.
_Thef r teflr dplmfmhb%é deing lqcatedcapprbmaely&irewk ty’uglamhg tion fa_mmwg of_uhte'ut dsgazt
is fitted wi ri ve pinion. or sprogke see figyr i ntended to
be coupl ed W{]@?Bﬁﬁ'ﬂnﬁag V'B'lﬂ“c thFo"é‘?‘E!? i‘gg‘ s ”°"B?‘ré‘§ﬁ'°6‘r "garfgﬁéﬁ'@ﬁ rigidy
fixed t19 t pidg ancliedewithSrespect to this central beam when the vehicle is in
shortened position, this shortened position being attained by the functioning of
the rear drive whee! simultaneously with locking of the front steering-wheels.

8.  Vehicle according to claim 5, characlerized in that the pivoling arms
(27) are articulated on to the rear piate (13) and mounted on a transverse axle

15 (60) carrying an electric motor (28) on the housing of which is mounted a
cradle (62) which carries the lower end of the combination of spring (31) and
shock absorber (32) of the spring-suspension unit (16), the upper end of
which is fixed to an arm (33) rigidly fixed to the rear plate (13).

9. Vehicle according to ciaim 8, characterized in that the cradle (62)

20 carries two pins (63) which extend lateraily either side of this cradle and are
constructed so as to engage with two hooks (64) to lock the vehicle into its
normal position.

10. Vehicle accarding to claim 9, characterized in that the hooks (64) are
pivoted and articulated on to a support (65) carried on a cross-member (66)
25 coupled to the two pivoting arms (27).

11. Vehicle according to claim 8, characterized in thal it comprises a
locking cylinder {67) designed to maintain the vehicle in its shortened position.

12. Vehicle according to claim 11, characterized in that the locking cylinder



The spring-suspension unit 16 carries a hellcoidal spring 31 positioned

coaxially arou r 32 nounted between a rigid arm33 rigidly
fixed to the rgmmﬂm!“ﬂ;ﬂmmﬁ rigid pgpporting elenent to be defined
bel ow Wi th refeerénc® td ffgures 10 and 11. 5 The front wheels 17 and
18 are connected to the chassis by w shbones rigidly fixed to the

front plat qeFfis MouRtsd'Betweentthe! mold (2BJ0aRE the grgﬁﬁifné‘iﬁ?@l gqez ggﬁ%@gby

a | owner susRension strip 35 pivoting on a part rigl t he
front pl at dhe hooks §64)and by an upper suspensi on wi shbone 37 pivoting on an
axl e 38 fixed by an appropriate support 39 to the sane front plate 14.

Each of they3 wo vani& RE AR 4 Qm&gy-i AN '
obl i quel y ?Dsunt ed belélal%?gﬁé %lﬁnﬂvfﬁ t wo eIIT' t@?g%kﬁga gl&n?h I nked

bel 40, e L { >
t oget her ~ byl¢3) eppstiteting a3 seat fiama the epds gfithls bow beingrquippedswithdwei on and
shock algsorin| FdMoe : ' e‘@@ ower
suspensilson ﬂg"rble? '%tggs(%%bﬁ?d pr’géggﬁyﬂee&#n%éde%ﬁg&%lr%ggte 35' mat eri al .
15 The vehicle is designed primarily to be electrically propelled. The
ener gy 14, Vehicle according to claim 1, characterized in that the hollow central

beam {12) includes a sliding support to contain at least one accumutator (52)
as power supply for the propulsive electric motor (28).

16. Vehicle according to claim 1, characterized in that the passenger
10 compartment (8) is a separate cell which is made of synthetic material and at
least part of which is double-skinned and incorporates air cushions.

16. Vehicle according to claim 15, characterized in that the passenger
compartment (8) Is constructed at' least partially by a technique of rotational
moulding, hollow moulding or blown extrusion,

15 17. Vehicle according to ciaim 15, characterized in that the passenger
compariment (8) is mounted on the hollow central beam {12) by means of
studs engaged in the grooves (23).

18. Vehicle according to claim 17, characterized in that said studs are four
in number, two each side of the hollow central beam (12) being fixed, and the
20 other two sliding in said grooves (23),

18. Vehicle according to claim 1, characterized in that the hollow central
beam (12) contains a sliding support {51) containing at leas! one accumulator
battery (52) providing the power supply for the propulsive electric motor (28),

20. Vehicle according to claim 18, characterized in that sald sliding support
25 (581} is rigidly fixed to the rear plate (13).

21. Vehicle according to claim 1, characterized in that the extruded hollow
central beam (12), closed at both ends, constitutes a fuel tank for an internal



source consists of accunul ator batteries housed inside the central beam 12
on a support sliding inside the beam and accessi bl e f.or_exanple by

di sassenbly of the rear plate. Filure 4 shows In greater detail the
interior of the central beam 12 and in 20 parummm,” support 51
containing a row cells 50 formed in this suppo Hﬂm,mgmned to
accept a sEPMBYSYON @BGINRUI ators 52. For install ationtand s =hmi ntenance,

t he accunul ators 52 areflrst positioned in the cells provided for t he
purpose, then tyghild Ae r ignt p*a% central beam at
one end, specifica ﬁ alr%)eérl\ t1r§2 crrhea &ﬁdﬂ "lgh%eﬁhﬁg NgLY i xed

to the 25 cgmpannw%dﬁbgompeges several c@ngunetucpanstasmlmwwér Hing, process

i s rendereg, ng support is itself
supported by wﬁe riar V\ﬁ Pmsﬂﬁﬁ&é{: 3@%&'@% such as the cabl es of

the electrical harness, are al so housed in the cavity of the central
beam 125 23. Vﬁb‘c@elﬂm@‘ﬂ'nﬂa@%@l@m 150 wharacterizedsin thait thevpagsehgedescri bed

W 1l of eifiBaihert 18] cibbfibuck’d BUNNAP Sl dnatBld' 6 R bl SSpbl Uo7

12 by suit
beam (12) by studs which are detachable in case of impact.

24. Vehicle according to claim 15, characterized in that the passenger
compariment (a) comprises lateral protuberances which serve as a step and
10 as an energy absorber,

25- Vehicle according to claim 15, characterized in that the passenger
compartment (8), constructed as a hollow moulding, includes means to diffuse
light from at ledst one source,



9 fasteni ngs. by engagenent in the grooves 23 of the hollow central

beam 12 and by bolts or simlar neans. In practice, and according to
an advant ageous node of construction, the cell is fixed by four studs
whi ch engage in the grooves of tHg4Pntral beam Two of these studs,
for exanple the front ones, 5 are fixed by bolts and two, for exanple the
rear studs, are sinply restrained w t hout being fixed. In this way,
expansion of the cell and changes in length can easily be absorbed.
The cell |Is conposed of a carcass of synthetic nRerial, for exanpl e a
material which lends itself to the techniques of rotati onal noul di ng
or blown extrusion. 10 The cell is designed to_eertain Awo seats one
behind the other. This arrangenent .nmakes f0psiBtE gbod, aerodynanic
profile, favouring a reduction in air Jy€si gtéap SR \erefore in
ener gy consunpti on. Figures 10 and 7’ Qﬂ‘ rear wheel
15 and the rear suspension arn116‘y" f\\ perspective
when the vehicle I's In normal 15 posi d ,@Eﬁ })’ on
respectively. As thesedigures show, ¥ Uppor t ed by
the pivoting arnms 27 wWhT cPNare j oi nt g (/J)/13 by means
of a transverse axle 60 whi carrif X | odged in
the plate 13. This notor is unt g 2%l e by

[ h

N
15

<7

A,




means of a bearing. The housing of this notor carries a cradle 62,
constituting 20 said supporting el enment defined above, which serves as a

support for the | ower end of the it _conbining the spring 31 and
shock absorber 32 of spring-suspé§21éh unit 16, the upper end of which
is jointed on to the rigid arm 33. It should be noted that the cradle
62 conprises two pins 63 extending © laterally either side of the
central part. These pins 63 are constructed so as to 25 engage mﬁth t wo
hooks 64 pivoting on a support 65 nmounted on a crgss- menber

coupled to the two piyvoting arns 27. In th- Al p05|t|on shomn in

figure 10, the hoo X are engagego t plns JO\t hat t he
suspensi on, that conblnat|o 'no 1 and shov absor ber
32, is operQ_tl ona I t s |s an 30 suspension

ng coup p.tmee
arns. /4’ In the

short ened p05|t|on S he*To-\ TC gaged
fromthe pins 63, @nu ' s e Ne=pr 7ot al it t he axl e 60.
Thi s /

FIG. 2

15




is the structure which enables the vehicle to be brought into shortened
position, reducing its wheel base and facilitating parking. Wen the whole
of 5 the device described above is nezﬁzﬁi al, this manoeuvre is effected

as fol | ows: - the hooks 6 unl ocked by nmeans of a
hydraul i c cylinder or cable (not shown) - pressure is
applied sinultaneously to the brake pedal (not shown), which 10 | ocks
the front wheels, and to the accel erator pedal which causes the

rear wheel to turn. This causes the rear of the vehicle to rise, lifted by
t he power of the propul sion notor. The vehicle is

mai ntai ned in shortened position or in an internedi ate position by a

pneumati c | ocking cylinder 67 which is gqpen during the lifting phase and 15
whose opening close at the end of its travel. Reduction of wheel base by

lifting of the rear of the chassis continues until cylinder 67 reaches
its end slop (see figure 11). el e the vehicle is |ocked in
this raised position, forward or re¥erse notio can be engaged for
parking or simlar manoeuvres. Thé ye camal dQ be 20 driven in

shortened position, cylinder 67
suspensi on of the rear wheel.

@M tting TeeNef\ort to the
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To restore the vehicle to its normal position, which corresponds to nornal
use on the road, a control is provided to unlock the | ocking cylinder
67 and so all ow the vehicle to rep&ggézo its normal position by the
force of gravity. 25 The system descri above is entirely nmechanical,
but it could also be partly or whol |y aut omat ed. The nechani cal
systemis advantageous in that it requires only a m ni num of parts and
i nvol ves the shock absorber, enabling inpacts agai nst kerbs or

ot her obstacles to be absorbed. Referring to figur§$ 12A and 12B. the
passenger conpartnment 8 conprises a conpl etely separfate cell which can
be, nounted on the holl ow central beaqLof

Py




the vehicle sinply by neans of bolts. This cell is nmade out of plastic
parts and 5 is nultifunctional, conprisiggeat one and the sane tine the

ext er nal bodywor k, including suc nts as supports for headlights
and indicators, and the internal passenger conpartnent, with integral

I nstrument panel, soundproofing and especially seat. The
cross-sectid®al view 12A sh the swverall shape of the cell, which 10

i ncorporates t i nstrument "Paxel 80 @gd wi ndscreen 81. The cross-sectional
vi ew 12B shows | ower part 82 §nd an upper part 83 which are constructed
doubl e- ski nned N cushi ons\84 and\85 I ncorporated. The side pillars
87 whi ch/par port the y¥ een, the rear gnd 86 of the cel

and the floof/ al so adg&nt algdous mQcor por &l e hol | ow zones

whi ch constfyut air cushi onsjjand reffcontrfi bute to reducing

t he wei ght cyl clicel | noggr cofmpartnent 8 can
advant ageofigl y; éﬁ: éng < SeVerflll garlfs, for ex t hree
parts whicpj aff | y hol | d if orm < shi g’ t orb
shocks. Thkpel re prefe 1 agse hgg i ng te
zones of rgkn ce | ong tgk he | gan par at ed
fromthe chass of d5s | d t hey ] ed to
severe strai 11y §i sehlof TH —Lagnks h R ence of
the air cushi ich cgnsti shock L

$or Ber
Y el s$ip {gga/ rest

becone a survival conp nt with |gss
of %a it

15

26

27



the vehicle, conprising chassis, wheels, notor, etc. 25 The cel

advant ageousl y conprises |ateral protuberances serving as steps and

al so constituting absorbers of kinetic energy in case of inpact, notably by
reason of their special shape. T6/s120nstruction ensures excel | ent
passenger protection in case of |npact.

12 The cell constructed as a holl ow noul di ng can constitute a

di ffuser of |ight t hanks to several |ight sources distributed about

t he bodywork to illum nate all of part of the vehicle at night

The vehicle according to the invention is particularly advantageous for a
5 wvariety of reasons. For one thing, all the major conponents are easily
di sassenbl ed and can be repl aced at nodest cost in case of danage.
Assenbly is sinple and uses only sinple equi pnent not requiring heavy
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investnment for assenbly. It should be noted, in particular, that the wheel
suspensions are jointed on to the corresponding plates, enabling the 10
manuf acture of pre-fitted sub-asseanL?Z. These plates are |odged in the
hol | ow central beam and fixed with bol 1;}his node of assenbly enabl es the
vehicle as defined by the invention to be made wi thout recourse to the
cunbersone infrastructure which is usual in th&«otor industry. Assenbly Is

reduced to fitting pre-assenbl ed nodul es, ing N\ possible in particular
to 15 create small assenbly plants near to locglit al e and use.
In addition, all the conponents are nade fromredy Blerials. At
assenbly, all working parts are fitted to the ch t the vehicle
is nmobile in the factory, even without it5, en artnment.
Mai nt enance is very sinple and can be carried, pLOP i th no specia
20 qualifications. The vehicle is econogfcql ifmVse Ghd manoeuvring
it is wthin the capacities of anybody. f ct. at the
passengers sit astride the central bean1which\: I y\- rises the
mai n conponent nakes it possible to create a vail T 0525 sinple,
conprising less than a tenth of the nunber of cOR - standard
vehicle, at a low price, while at the sane tine p
/ ;'
N /
N \\,1/
P
N
T
l L
™
h Y
LA N
e N




remar kabl e stability and road holding and a particularly high safety

factor. CLAI V5 1. An ultra-light road vehicle
conprising only a small nunber of conponents, specifically a vehicle
of the type known as a "city car" for 8/1@ comuting use, in particular
el ectrically propelled, conprising a suppGrting 5 structure, two front
wheel s and one rear wheel nounted by suspensions on this supporting
structure and a separate passenger conpartment fitted on to t he

supporting structure, the supporting structure conprising a hollow central
beam characterized in that said hollow central beam (12) is constituted

from an extruded section profile nade of a |ightweight material of
constant cross- 10 section, in that the two front wheels (17, 18) provide
the steering and the rear wheel (15) provides the propulsion and |ies
approximately on the axis of said hol | ow cenyr al bean} 12), in that

»

t he propul sion notor (28) and energy storage

21




are housed Inside the hollow central
passenger conpart ment
15 2. Vehi cl e according to claim
two front plates (14) and one r
constructed as to be | odged at
profiles of said hollow central
adapted to carry, respectively, the
(17, 18) and the rear wheel (15). 20 3.
characterized in that the holl ow cent yal
whol e | ength the cross-section of an
extended laterally in two | agd *
with respect to the | ongitudina
Vehi cl e according to claim 3. :
25 each conprise at | east one | ondl§
conponent s and/ or accessories.
characterized In that the re?y
rear wheel, this support includi MR
two suspension arns (27), of which]

beam

beam (12),
is fixed as a unit to the holl ow centra
1, characterized in that

@/ 1Rate (13),

| east partially in the ends of the

nverted T
3 s .(24) arranged

and in that the separate
beam (12).
it conprises
t hese plates being so

and in that these plates are

suspensi ons of the front wheels

Vehi cl e according to claim1,
~—~éﬁean1(12) conprises over its
with its |lower surface

symetrically
hne of this beam .
| A atgt he | ateral walls (24)
M oove YW23) designed to fix
cle according to claim 2,
carries a support for the.
suspension unit (16) and
xedh30 by an axle to this

pl ate and the end carries tfge axl e

35

b r caNuheel (15)

FIG. 9
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which is | ocated between said suspension arns. 6. Vehi cl e accordi ng
to claim5, characterized in that the rear plate (13) carries one end
of the spring-suspension unit (16), the other end being |inked to the
suspension arnms (27) of the rear wheel. 5 7. Vehi cl e according to
claim5, characteried in that the suspension arns of the rear wheel
(15) are pivotable and arranged to enable the vehicle to take up a
normal position or a shortened position, Sﬁgj ?;zotiﬂg arnms (27) carrying
t he wheel being | ocated approximately on t _é ongation of the axis of

t he central beam (12) when the vehicle is in its normal position, and
these arns 10 being inclined with respect to this central beam when the
vehicle is in shortened position, this shortened position being
attained by the functioning of the rear drive wheel simnultaneously
with | ocking of the front steering-wheels;

10

FIG.

15




8. Vehi cl e according to claimb5, characterized in that the pivoting arns
(27) are articulated on to the rear plate (13) and nounted on a transverse
axle 15 (60) carrying an electric notor (28) on the housing of which is

nounted a cradle (62) which carqhﬁﬁlg?e | ower end of the conbination
of spring (31) and shock absorber”™ of the spring-suspension unit
(16), the upper end of which is fixed to an arm (33) rigidly fixed to
the rear plate (13). 9. Vehi cl e according to claim8, characterized
in that the cradle (62) 20 carries two pins (63) which extend laterally
either side of this cradle and are constructed so as to engage with
two hooks (64) to lock the vehicle into its nor mal position. 10.

Vehi cl e according to claim9, characteri,zed in that the hooks (64) are
pivoted and articulated on to a support (65)ggarried Onfﬁ cross-nmenber (66)
25 coupled to the two pivoting args (27). 11. Vehicle according to
claim6, characterized irpghat itf 12?7 ses A i ng cylinder (67)
designed to maintain the ¥ehicle k& ' 12
Vehi cl e according to clai 11, qhari




(67) is nmounted between the notor (28) and the cross-nenber (66) carrying

t he hooks (64). 13. Vehicle aac rﬂi g to claim4, characterized in
that it includes a bow (21) con tﬁ[ é]ng a seat franme, the ends of
this bow being equipped with two 5 flange plates (22) each engaging in one
of said |ongitudinal gr-ooves (23). 14. Vehicle according to claim1,
characterized in that the hettTRwSeR(ral beam (12) includes a sliding
support to contain at |ea ONe aecRIat or (52) as power supply for
the propul sive elegfri DE.O A 5. Vehi cl e according to claim
1, characterized i®™® at padsenger N0 onpartnment (8) is a separate
cell which is nmade of sqnthetic marexal “ad\at | east part of which is
doubl e- ski nned and i %- gJorates air cudkpegs 16. Vehicl e according
to claim15, characted LAa—that the padSsgrge conpartment (8) is
constructed at |eas .-' ral |y tby a techniq of Wot ati onal nmoul di ng,
hol | ow noul di ng or % fi extrugion.
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15 17. "Vehicle according to cl Hom 150 Shar AR FbB-Fn that the passenger

C (12y—bymeans—of
studs éngaged in the grooves (23). 18. Vehicle according to claim
17, characterized in that said studs are four i n nunber, Jjam each side
of the hollow central beam (12) being fixed, and the 20 ot he§ E sl iding
in said grooves : ORGANISATION MONDIALE BE IAGRRIETE el 6CTOREE M 1,

characterized in that the hol | ow cent®gpnemstiondl noam (12) cont ai ns a slidi ng
suppor t DEMANDEINFERNATIONALE PUBLEEERN HREU DYCRATTEDESIOOPERATINHEN MATZERISDE BREVETS (PCT)

provi dif Bg chaahedon Mrkrnstiale i vieRts 6t he [r opli ASQ‘M S iR haRhnae-28) WO 97/15484
20. Vehi rﬂm?d,@r im 19, CK?-%@{%’%"E@ In that said sliding
suppor{ 2 ? S rigidly tixed tg't D(43) Bate deylublication fiSrpationale:  1cdiai 1997 (01.05.97)

Vehi cl §according to crarm I, ——Tharacter

' R . ’ ; _ : AU . 1L KP, KR,
cent 1 af (batmi 633 dempiioioaciatistale O tATTIORRIISTICATL Rl dis: AUS BRo CAICHEZ KBYILIR K2, KX

| NTer N@lyy) Date de dépst international: 22 octobre 1996 (22.10.96) (AT, BE, CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU,
"MC, NL, PT, SE).
(30) Données relatives & Ia priorité:
95/12951 23 octobre 1995 (23.1095)  FR | Publide

Avec rapport de recherche internationale.

Avant 'expiration du délai prévu pour la modification des

(71X72) Déposant et inventeur: THULIEZ, Jean-Luc (CH/CHI: revendications, sera republide si de telles modifications sont
Montagu 30, CH-2520 La Neuveville {(CH). regues.

(74) Mandataire: NITHARDT, Roland; Cabinet Rofand Nithardt,
Y-Parc/Chemin de la Sallaz, CH-1400 Yverdon-les-Bains
{CH).

(54) Title: ULTRA-LIGHT ROAD VEHICLE
(54) Titre: VEHICULE ROUTIER ULTRA-LEGER

{37) Abstract

An ultra-light road vehicle such as a so-calied "town
car’, particuiarly an electrically powered one, wherein the
weight of the basic construction is minimised so that
the vehicie may be powered by batterics while having
a standard degree of autonomy for the class of vehicles
in question, and the space requirement of said vehicle
is reduced for easier parking. For this purpose, said
vehicle comprises a chassis (9) with a central hollow beam
{12) consisting of an extruded profile section made of a
lightweight material and forming a housing for batteries (52)
and a driving engine (28), a body (8) consisting of a separate
sealed hollow assembly mounted on the chassis, and two
steerable wheels (17, 18) at the front and a drive wheel
{15) at the back connected to the chassis via suspensions.
The rear wheel (15) is mounted on pivotable amms (27) so
that the vehicle can be converted from a normal position
to a shortened position in which the wheel base is reduced.
The pivotable arms (27) are substantially aligned with the
central beam (12) when the vehicle is in the normal position,
and at an angle thereto when the vehicle is in the shortened position.
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conponent parts assenbl ed by wel di ng,
rei nf orcenent.

zones

conmbusti on engi ne.
characterized in that the passenger

of

5 23.

characterized in that the passenger

22.

Vehi cl e according to claim 15,

conpartnent (8) conprises severa

t he wel di ng seens constituting
Vehi cl e according to claim 15,

conpartment (8) constitutes a

survival cell attached to the hollow central . beam (12) by studs which
are detachable |n case of inpact 24. Vbhlcle accordlng to claim15,
char a r conpartt : ‘
protuhsramees whi ch serve as a step and 10 as ‘an ener gy absorber 2b
Vehi dl e gee rdlmc'lﬂto cI al %m%ha‘rq teri zed t t the.ass d@g

CONMPra tpidpold ﬁ %Jﬁﬁ w&mnn% > mmm
di ff U&anant ume dut hmfnhﬂlmie ginem:wlﬂeamuﬁx@eombmmm rédmtpourlemncmemen Aceteffetll comiporte

un chiissis (9) formé par une poutre centralecrwse(lZ)muméeparmproﬁléexuudéenmmaténw Iéger et servant de logement 2 des
-accumulateurs (52) et au moteur de propulsion (28), un habitacle (8) rédlisé en corps creux
chissis, deux roues directrices (17, 18) situées 2 l'avant ¢t une roue motrice (15) située 3 Parritre (15), montées. au moyen de suspensions
A ce chilssis. Le montage de 1a roue arridre (135) par des branches pivotantes (27) pemmet ais véhicule de prendre une position normale et
une position raccourcie qui diminue son empatiement, ces branches pivotantes (27) étant disposées sensiblement dans le prolongement de
la poutre centrale (12) lorsque le véhlcule est dans sa posmon nommale, et inclinées par rapport 2 cette - poutre lorsqur, le véhicule est dans

sa position raccourcie.
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