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Description

The present invention relates to a device for the removable
attachment of a container of energy for powering a motor for
driving a motor vehicle, and to a method for mounting/removing
such an energy container. It also relates to a motor vehicle
as such incorporating such a device for attaching a powering

energy container.

Certain motor vehicles, such as electric or hybrid vehicles,
comprise a container of energy for powering a drive motor,
such as an electric battery for powering an electric motor.
When the energy level of this battery is low, it is necessary
to recharge it or to replace it with another charged battery.
An exchange can for example be carried out 1in a station
similar to a service station in which it is possible to fill a

gasoline tank of a motor vehicle.

Document US5,501,289 describes a device according to the

preamble of Claim 1.

Known from document US 5 612 606 is a station for exchanging
an electric battery for powering a motor for driving an
electric vehicle and a method for carrying out such an
exchange. In the exchange station described, the driver
approximately positions the vehicle in a rail against a
longitudinal abutment relative to the items of equipment of
the station. Thereafter, 1in phases that are more or less
automatic, movable means for taking out the electric battery
and assembling the new battery to the wvehicle come to be
positioned in relation to the vehicle by virtue of sensors.
The quantity of sensors and electronic means necessary for the
operation of such a station makes it difficultly reliable and
involves its operation being not very robust. Document
US 5 998 963 similarly describes another Dbattery-exchange

station for motor vehicles.

For an easy deployment of the motor vehicles fitted with a
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battery, 1t 1s necessary to propose a reliable and robust
system for the work on the vehicle when its Dbattery 1is

discharged.

Thus, the general object of the invention is to supply a
solution satisfying this requirement and remedying the
drawbacks mentioned above of the known methods of the prior

art.

Accordingly, the invention 1s based on a device for the
removable attachment of a battery of a motor vehicle according
to Claim 1.

The means for connection with the Dbattery of the bottom
portion may consist of a horizontal surface that can support

the vertical pressure of the battery.

The top portion may comprise a substantially flat bottom
surface comprising an opening to a hollow volume, forming a
lock, and the bottom portion may comprise the latch and the

SCrew.

The bottom portion may comprise a main body within which is
mounted so as to be able to rotate the screw which extends in
a vertical direction and above this main body in order to
interact with the latch.

The bottom portion may comprise a top opening through which

the screw passes, the latch being above this opening.

The invention also relates to a method for mounting/removing a
battery on a motor vehicle, with the aid of a removable
attachment device as described above, characterized in that it

comprises the following steps:

(E1) : positioning of a latch of a male portion within an

opening of a female portion;
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(E2) : rotation of the latch in order to obtain its
locking/unlocking within the female portion S0 as to

lock/unlock the battery on the motor vehicle;

(E3) : rotation of a screw comprising a threaded portion in
order to obtain the tightening/loosening of the removable

attachment device.

The second step (E2) may comprise the rotation of the screw
causing the rotation of the latch until it arrives against an
abutment and the third step may comprise the rotation of the
screw inducing the interaction of its threaded portion with a
threaded portion of the latch, the latter remaining rotatably

fixed against the abutment.

The invention also relates to a bottom portion of a device for
the removable attachment of a Dbattery of a motor vehicle,
characterized in that it comprises a means for connection to a
battery, and in that it comprises a latch connected to a screw
comprising a threaded portion so as to allow the locking and
unlocking and then the tightening and loosening with a top

portion by a double step of rotation of the screw.

The invention also relates to a motor vehicle comprising a
power-supply battery, characterized in that it comprises at
least one device for the removable attachment of its battery

as described above.

The top portion of the at 1least one removable attachment
device may be attached under the chassis or under the trunk of

the motor wvehicle.

These objects, features and advantages of the ©present
invention will be explained in detail in the following
description of a particular embodiment given by way of a
nonlimiting example with respect to the attached figures,

amongst which:
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Figure 1 represents in perspective from above a device for the
removable attachment of a battery to a motor vehicle according

to one embodiment of the invention.

Figure 2 represents in exploded perspective the device for the
removable attachment of a battery to a motor vehicle according

to the embodiment of the invention.

Figures 3 to 6 represent schematically the device for the
removable attachment of a battery to a motor vehicle in
several configurations corresponding to various steps of a

method for mounting a battery on a motor wvehicle.

Figure 7 represents a view in perspective of the latch of the
device for the removable attachment of a battery to a motor

vehicle according to the embodiment of the invention.

The invention applies to any motor vehicle comprising a
powering enerqgy container, positioned for example in the rear
trunk or under the chassis. In the rest of the description,
the mounting of an energy container will be described through
the description of the mounting of a battery for electrically
powering a drive motor of a vehicle. The invention however

applies to any type of power-supply container.

The concept of the invention is Dbased on a removable
attachment of the battery to the motor vehicle so as to be
able to easily remove it in order to exchange it and/or
recharge it when necessary, while ensuring it 1is reliably and
securely held when the vehicle is on the road, by a principle
of locking/unlocking combined with a principle of

tightening/loosening.

Figures 1 and 2 illustrate the device for the removable
attachment of a battery according to the embodiment of the
invention. This device comprises a female top portion 2
interacting with a male bottom portion 10. The top portion 2

comprises attachment means 4 in its top portion, consisting of
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openings, provided for attachment to a frame arranged on the
bottom portion of a motor vehicle. Finally, it comprises an
opening 5 in its bottom surface 6, which fulfills the function
of a keyvhole, in order to interact with a latch 15 of the male

portion 10 described below.

The male bottom portion 10 comprises mainly a central shaft
consisting of a screw 11 comprising a head 14 in its bottom
portion and a screw thread 17 in its top portion, extended by
an elastic means 16 and a latch 15. The latter is covered by a
cylindrical cap 20 of which the dimension corresponds to the
central rounded portion of the opening 5 forming a keyhole of
the female portion 2. The cap 20 has openings 21 allowing the
ends of the latch 15 to pass through. The 1latch 15 also
comprises a threaded central opening 23 which interacts with
the screw thread 17 of the screw 11 in order to fulfill the
function of a nut, which will be explained below. The latch 15
is therefore able to move in translation and rotation relative
to a main body of the bottom portion 10 of the device for
removable attachment, which comprises a top surface 12 serving
as an interface for the attachment of a motor-vehicle battery
30, attached to the body by attachment means 19, and a spacer
of which the top surface 18 1is designed to come into contact
with the bottom surface of the female portion 2. Finally, this
main body comprises, in its top portion, designed to be housed
within the lock of the female portion 2, an abutment 22 which
interacts with the latch 15, as will be explained in detail
below. The screw 11 extends beyond the top surface of the main
body through an opening 13. Finally, seals, not shown, ensure

that the device is sealed.

Figures 3 to 6 illustrate the wvarious steps of a method for
mounting a battery on a motor vehicle with the aid of a
removable attachment device according to the invention as

described above.

Figure 3 represents a configuration in which the two portions,

the top portion 2 and the bottom portion 10, of the removable
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attachment device are unlocked and independent of one another.
The female portion 2 is attached to a frame 1 placed in the
bottom portion of a motor vehicle, not shown, the bottom male
portion 10 to which a battery 30 is attached therefore being

separated from the motor wvehicle.

Figure 4 represents the first step E1 o0f the method for
mounting the battery 30, in which the bottom male portion 10
of the attachment device 1is brought up under the top female
portion 2, in a vertical translation T, making it possible to
insert the cap 20 and the latch 15 into the volume 7 brought
about by the female top portion 2 of the device, through its
opening 5 forming a lock. As a remark, this step of inserting
the latch 15 into the lock of the female portion requires the
correct orientation of the 1latch, of which the 1length 1is
aligned on the corresponding lengthwise axis of the opening 5
in order to allow it to pass through, as shown in figure 4. At
the same time, the top surface 18 of the spacer of the bottom
portion 10 presses on the bottom surface 6 of the top portion
2. This movement of the bottom portion 10 of the removable
attachment device, to which the battery 30 is attached, is
obtained by any means, preferably automatically with the aid
of a wvertical 1lifting means, optionally supplemented by a
means for horizontal movement in order to bring the assembly

under the motor vehicle.

Figure 5 illustrates the second step E2 of the mounting method
which consists in a rotation R of the screw 11 so as to cause
a rotation of the latch 15 causing it to lock. For this, the
head 14 of the screw 11 comprises a connection means in its
bottom surface allowing its actuation by a tool of the screw
gun type for achieving its rotation. This rotation R modifies
the orientation of the latch 15 in a configuration in which it
remains locked within the hollow volume 7 of the top portion 2
of the device without being able to escape through the bottom
opening 5. In the chosen embodiment, a rotation by a quarter
turn is sufficient during this step EZ2, which terminates with

the positioning of the latch 15 pressing on the abutment 22,
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preventing any subsequent rotation of the latch 15. As a
comment, the screw 11 surmounted by the latch 15 forms a T-
shaped assembly suitable for interacting with the opening 5 of
the top portion 2 which similarly comprises an elongate shape
allowing the T to be inserted 1in step E1 and a narrower
portion that allows 1its 1locking after the rotation of the
latch 15. In this step, the latch is raised sufficiently above
the bottom surface 6 of the lock in order to be able to turn

without having to overcome excessive friction on this surface.

Figure 6 illustrates the third step E3 of the mounting method
which consists in continuing the rotation R of the screw 11
causing the relative descent of the latch 15 by dint of its
interaction with the threaded portion 17 of the screw. The
latch 15, prevented from rotating by the abutment 22, operates
like a nut in this step, until it abuts against and tightens
on the surface 6 of the opening 5 within the female portion 2.
Figure 6 illustrates the final, locked and tightened
configuration of the attachment device at the end of this step
E3.

As a comment, the invention also relates to the method for
removing the battery 30, which comprises the reverse steps of
the mounting method described above, since these steps are
reversible. In the removal, the elastic means 16 promote the

raising of the latch 15 for its unlocking.

Finally, the invention therefore relates to a method for
mounting/removing a battery on a motor vehicle with the aid of
a removable attachment device, comprising the following

essential steps:

El: positioning of a latch 15 of a male portion within an

opening 5 of a female portion 2;

E2: &rotation of the latch 15 1in order to obtain its
locking/unlocking within the female portion 2 so as to

lock/unlock the battery on the motor vehicle;
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E3: rotation of a screw 11 comprising a threaded portion 17
interacting with the latch 15 in order to obtain the
tightening/loosening of the latch 15 within the female portion
2 and hence the tightening/loosening of the device for

attaching the battery.

The second step E2 may consist of a quarter-turn rotation of
the latch 15, or even any other rotation that is less than or
equal to one turn. The third step E3 consists of a tightening
rotation, in which the 1latch 15 and the rest of the male
portion of the attachment device are brought closer to one
another. The final result is a reliable and secure attachment,
the surface 6 of the top portion 2 being sandwiched between
the latch 15 and the surface 18 of the spacer.

The method can be carried out manually. Preferably, it 1is
carried out by a tool of the screw gun type in order to apply
considerable rotary forces making it possible to achieve an

efficient locking and tightening.

Naturally, the mounting method also comprises a preliminary
step of connecting the battery 30 to the interface 12 provided

on the bottom portion of the attachment device.

The battery 30 has been shown schematically: it can be
positioned in a battery tray, consisting of a substantially
parallelepipedal support, attached to several devices for the
removable attachment of a battery. For example, four removable
attachment devices may be used for each bottom corner of the
battery tray for the purpose of connecting them to the motor
vehicle at four attachment points. As a variant, the battery
could be placed in a tray of different shape or directly
connected to one or more removable attachment devices.
Moreover, four attachment devices may be used but any other

number greater than or equal to 1 could also be suitable.

Naturally, the invention 1s not 1limited to the particular
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geometry of the embodiment described above as a nonlimiting
example. Therefore, the geometry of the screw 11, of the latch
15, of the 1lock 5, 6, 7 could have other shapes without
departing from the concept of the invention. The latch 15 and
the nut could consist of two distinct elements. The female and
male portions of respectively the top portion 2 of the
attachment device and of the bottom portion 10 of the same
device may be inverted, the latch then belonging to the top
portion and the bottom portion forming a lock. More generally,
any geometry can be envisaged for implementing the interaction
between the two components of the attachment device by virtue
of a double movement of locking and then of tightening about a

vertical axis.

Finally, the solution of the invention achieves the following

advantages:

- it allows a rapid replacement of a Dbattery 1in a

specialized exchange station for example;

- it allows the fixed retention of the battery when the

vehicle moves, even in the event of sharp acceleration;

- it allows a large number of exchanges with little wear.
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Patentkrav

1. Indretning til aftagelig fastggrelse af et
motorkgretgijsbatteri (30), hvilken indretning omfatter en gvre
del (2), der omfatter et middel til fastggrelse (4) péd et
motorkgretgj, og en nedre del (10), der omfatter et middel
(12) til forbindelse med batteriet (30), en slad (15) og en
skrue (11), som omfatter en gevindskdret del (17), sdledes at
muligggre en lasning og opldsning efterfulgt af en stramning
og lgsning af de to gvre (2) og nedre dele (10) i forhold til
hinanden, kendetegnet wved, at den omfatter et stop (22), der
samarbejder med sléen (15), hvilken sla omfatter en
gevindskdret abning (23), der samarbejder med den gevindskadrne
del (17) af skruen (11), sdledes at en fgrste rotation af
skruen (11) medfgrer en rotation af slden (15), indtil den
ligger an mod stoppet (22), og sdledes at en anden rotation af

skruen (11) medfgrer skruningen af slden (15) pd& skruen (11).

2. Indretning til aftagelig fastggrelse af et
motorkgretegjsbatteri ifglge det foregdende krav, kendetegnet
ved, at midlet (12) til forbindelse med batteriet (30) i den
nedre del (10) bestdr af en vandret overflade, der kan modsta
det lodrette tryk fra batteriet.

3. Indretning til aftagelig fastggrelse af et
motorkgretgjsbatteri ifglge et af de foregdende krav,
kendetegnet ved, at den gvre del (2) omfatter en
tilnermelsesvis plan nedre overflade (6), der omfatter en

dbning (5) ind til et hulrum (7), som danner en las, og ved at

den nedre del (10) omfatter slden (15) og skruen (11).

4. Indretning til aftagelig fastggrelse af et
motorkgretgjsbatteri 1ifelge det foregdende krav, kendetegnet
ved, at den nedre del (10) omfatter et hovedlegeme (12, 18), i
hvilket skruen (11) er monteret bevageligt 1 rotation, idet
skruen strakker sig i1 lodret retning over dette hovedlegeme

for at samarbejde med slden (15).
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5. Indretning til aftagelig fastggrelse af et
motorkgretegjsbatteri ifeglge det foregdende krav, kendetegnet
ved, at den nedre del (10) omfatter en gvre &bning (13), som
skruen (11) gadr igennem, idet slaen (15) er beliggende over

denne &bning (13).

6. Fremgangsmdde til montering/demontering af et batteri pa
et motorkgretgj ved hijelp af en indretning til aftagelig
fastggrelse ifglge et af de foregdende krav, kendetegnet ved,

at den omfatter fglgende trin:

(E1): placering af en sl& (15) af en han-del (10) i en &bning
(5) 1 en hun-del(2);

(E2) : rotation af slden (15) for at opna dens
lédsning/oplédsning i hun-delen (2), sa&ledes at Dbatteriet

ladses/opléses pd motorkgretgjet;
(E3): rotation af en skrue (11), der omfatter en gevindskaret
del (17), for at opnd stramning/lgsning af indretningen til

aftagelig fastggrelse.

7. Fremgangsmade til montering/demontering af et batteri pé
et motorkgretw] ifglge det foregdende krav, kendetegnet ved,
at det andet trin (E2) omfatter en rotation (R) af skruen
(11), som medfgrer en rotation af slden (15), 1indtil den
kommer 1 anslag mod et stop (22), og ved at det tredje trin
(E3) omfatter en rotation (R) af skruen (11), som inducerer et
samarbejde af dens gevindskdrne del (17) med en gevindskaret
del (23) af sléen (15), idet denne (15) forbliver fastholdt 1
rotation mod stoppet (22).

3. Nedre dele (10) af en indretning til aftagelig
fastgegrelse af et motorkgretgijsbatteri ifglge et af kravene 1
til 5, hvilken del omfatter et middel (12) til forbindelse med
batteriet (30) og omfatter en sla (15), der er forbundet med
en skrue (11), som omfatter en gevindskaret del (17),
kendetegnet ved, at den nedre del muligger en lasning og
oplédsning efterfulgt af en stramning og lgsning i1 forhold til
en gvre del (2) ved et dobbelt trin til rotation af skruen

(11), og ved at den omfatter et stop (22), der samarbejder med
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slden (15), hvilken sld omfatter en gevindskdret &bning (23),
der samarbejder med den gevindskdrne del (17) af skruen (11),
sdledes at en forste rotation af skruen (11) medfgrer en
rotation af slden (15), indtil den ligger an mod stoppet (22),
0og sdledes at en anden rotation af skruen (11) medfgrer

skruningen af slden (15) pd skruen (11).

9. Motorkgretwj, der omfatter et stregmforsyningsbatteri,
kendetegnet ved, at det omfatter mindst en indretning til
aftagelig fastggrelse af batteriet (30) ifglge et af kravene 1
til 5.

10. Motorkgreto] ifglge det foregdende krav, kendetegnet ved,
at den gvre del (2) af den mindst ene indretning til aftagelig
fastggrelse er fastgjort under motorkgretgjets chassis eller

under dets bagagerum.
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