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Description
Technical Field

[0001] The present invention relates to an industrial
truck, such as a forklift truck. More specifically, the pre-
sent invention relates to a battery-driven industrial truck.

Background

[0002] Recently, the demand forindustrial trucks, such
as forklift trucks, that are battery-powered is more and
more increasing. According to a known art, the industrial
truck can have replaceable batteries configured to be
replaced several times during the lifetime of the industrial
truck during normal operation of the truck. In other im-
plementations, lithium battery assemblies can be in-
stalled on the industrial truck in a permanent manner,
so that the battery is not replaced during normal opera-
tion.

[0003] In order to achieve a satisfactorily long reach
and power, lithium battery assemblies are rather bulky
and heavy; accordingly, the frame of the industrial truck
must be dimensioned and design to support the stresses
induced by weight of the batteries, in addition to the usual
forces that are caused by the operation for industrial
truck, such as material handling. Accordingly, the struc-
ture and the frame of the industrial truck must be man-
ufactured with a suitable dimensioning of the frame parts,
this leading to an increase in the cost and a complex
design.

[0004] There is therefore a need for improvement that
may allow to reduce the complexity of the structure of the
electrically-powered industrial truck and to possibly save
manufacturing costs and material usage.

[0005] DE 10 2011 004603 A1 discloses an industrial
truck having a frame 6 that is supported by a front axle 2
and a rear axle 4 and that carries a battery compartment
housing 8. The frame 6 has a central area 24 for receiving
the battery, a front portion 26 and rear portion 28 that is
separated from the front portion by means of the area for
receiving the battery. DE 10 2011 004603 A1 discloses
the preamble of claim 1.

[0006] EP 3 584 212 A2 discloses an industrial truck.
An exploded view of the truck 500 is shown in Figure 14,
which shows the operator compartment 505 elevated
above lithium-ion battery 520, which is shown elevated
above the chassis 530 and other components. Figure 14
shows the chassis 530 having a bottom 502 of a chassis
compartment and sides 501, a panel 511 (which can be
sloped or level), a counterweight 512 and the hydraulic
system 580.

[0007] US 2018/079632 A1 discloses at FIG. 1 the
individual elements of the multiple-part vehicle frame
for an industrial truck according to the invention. The
vehicle frame 10 comprises a front element 20, a base
element 30 as well as a rear element 40. The front
element 20 has as bearing means for a vehicle mast
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two bearing openings 26, which can be brought to en-
gage with the bottom end of the mast. The front element
20 also has wheel motor receivers 22 for mounting a front
wheel axle.

[0008] US 2019/389705 A1 discloses, with reference
to figure 2, arranged to the other side of the longitudinal
axis, that is to say opposite the driver’s cab, is the at least
one electrical energy store unit 7. In the exemplary em-
bodiment shown, the electrical energy store unitis, in the
main direction of travel 15, arranged on the right-hand
vehicle side, that is to say to the right of the longitudinal
axis 9. The electrical energy store unit 7 is in the form of a
rechargeable battery. It may be constructed from multiple
energy store modules, such that these form an energy
store unit.

Summary

[0009] The mentioned problems are solved by the
subject-matter of the main claim. Further preferred em-
bodiments are defined in the dependent claims. Speci-
fically, the embodiments of the present invention may
provide substantial benefits that are described in part
herein.

[0010] According to an embodiment of the present
invention, there is provided an electrically-powered in-
dustrial truck including:

- alifting assembly for lifting a load,

- acounterweight opposite to the lifting assembly for
balancing the weight of the lifting assembly and of a
load lifted by the lifting assembly,

- a front frame portion configured for supporting the
lifting assembly, and

- a battery assembly,

characterized in that the battery assembly includes:

- ahousingincluding a recess for receiving one or
more battery cells and

- two longitudinal members connected to the
housing on opposite lateral sides of the recess,

wherein the longitudinal members connect the coun-
terweight and the front frame portion on opposite
lateral sides of the electrically-powered industrial
truck and are configured to transfer forces between
the counterweight and the front frame portion during
operation of the electrically-powered industrial truck.

Brief description of the drawings

[0011] Embodiments of the present invention, which
are presented for better understanding the inventive
concepts but which are not to be seen as limiting the
invention, will now be described with reference to the
figures in which:
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Figure 1 shows aview of anindustrial truck according
to an embodiment of the invention, in which the user
seat and cabin is removed;

Figure 2 shows a view of the counterweight, the
battery assembly and the front part of the frame in
assembled state, according to an embodiment of the
present invention;

Figure 3 shows the counterweight, the battery as-
sembly and the front part of the frame in an exploded

view.

Detailed description

[0012] Infigure 1anindustrial truck 10, such as a forklift
truck, is shown including a counterweight 11 on the rear
side and a lifting assembly 18 on the front part; the user
seat and the user cabin are omitted to make the relevant
parts of the industrial truck more visible. The lifting as-
sembly 18 may include a known mast and actuating
means configured to lift a plate on which a fork (not shown
in the figure) can be mounted; according to known arts,
also other material handling devices other than a fork
could be mounted on the lifting assembly 18. The lifting
assembly 18 can be used toliftand carry loads, e.g.onan
industrial or logistic site. The counterweight 11 is posi-
tioned opposite to the lifting assembly 18 on the rear part
of the truck to balance the weight of the load during
operation of the truck. The counterweight 11 may be
formed in one piece according to known techniques.
[0013] The industrial truck 10 is electrically-powered
and includes a battery assembly 12 positioned between
the counterweight 11 and the lifting assembly 18. The
battery assembly 12 may include one or more battery
modules or packs 19, 21 (in figure 1, the battery module
19 is shown in dashed lines); however, the battery as-
sembly 12 may be provided also without the battery
modules, in this case the battery assembly may only
include a structure for supporting the one or more battery
modules; in this latter case, the battery modules may be
installed subsequently in the battery assembly 12. Pre-
ferably, the battery modules 19, 21 may include lithium
battery elements or cells.

[0014] Inthe example of figure 1, the battery assembly
12 includes a recess for receiving a central battery mod-
ule 19 and further recess for receiving a lateral battery
module 21 on the side of the industrial truck. A further
lateral battery module may be mounted on the other side
of the truck 10. However, the lateral battery module 21 as
well as the corresponding housing in the battery assem-
bly 12 may be absent. A lateral outer element 20 may
cover the lateral battery module 21 to protect it from
external agents. The lateral outer element 20 has no
structural function in the sense that it is not configured
to transfer the operational forces that are induced in the
truck due to the material handling and the driving opera-
tion. The lateral battery module 21 is mounted between
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one of the longitudinal members (described later with
reference to figure 2) and the lateral outer element 20.
The lateral battery module 21 may include a housing that
is fixed, e.g. by means of releasable fastening means, to
the lateral outer surface of the longitudinal member 14. A
second lateral outer element may be provided on the
other side of the truck to cover the additional lateral
battery module, with a similar arrangement as the lateral
battery module 21.

[0015] The industrial truck includes also a front frame
portion 13 configured for supporting the lifting assembly
18; preferably, the front frame portion 13 also supports
the front axle structure of the industrial truck 10. In one
embodiment, the lifting assembly 18 may be mounted on
the front axle structure of the truck. The front frame
portion 13 also serves for performing the tilting of the
mast of the lifting assembly 18, according to known
techniques, by carrying corresponding actuating means.
[0016] According to the invention, as well illustrated in
figures 2 and 3, the battery assembly 12 includes a
housing 15 that forms a recess 16 for receiving battery
cells and two longitudinal members 14 connected to the
housing 15 on opposite lateral sides of the recess 16. The
housing 15 is configured to support the weight of the
battery cells during operation of the truck. The longitu-
dinal members 14 connect the counterweight 11 and the
front frame portion 13 on opposite lateral sides of the
electrically-powered industrial truck. The longitudinal
members 14 are configured to transfer forces between
the counterweight 11 and the front frame portion 13
during operation of the electrically-powered industrial
truck. In other words, the longitudinal members 14 are
configured and designed to withstand the forces that
must be transferred from the front frame portion 13 to
the counterweight 11 during the normal operation of the
truck, due for example to a load lifting operation or the
driving of the truck while transporting a load.

[0017] The battery assembly 12 forms a battery sup-
porting structure including the housing 15 and the long-
itudinal members 14. The housing 15 can have a box-like
shape and can be made of metal sheets. The two long-
itudinal members 14 can be jointed together by a plate
member 17 so as to form an U-shaped structure that is
open towards the front frame part 13. The plate member
17 is positioned close to the counterweight 11 in as-
sembled state. In this embodiment, accordingly, the bat-
tery assembly 12 includes a U-shaped structure or mem-
ber 14, 17 surrounding the housing 15 for the battery
cells. The U-shaped member includes the plate member
17 and the longitudinal members 14. This configuration
allows to achieve a stable structure of the truck while
reducing the usage of material for supporting the battery
cells. In an alternative embodiment, the plate member 17
may be replaced by another connecting member that is
not in the form of a single plate, but may include e.g. a
plurality of bar members. Preferably, the U-shaped mem-
ber may be formed in one piece, may be connected to the
counterweight 11 by means of releasable fastening
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means (such as screws) and may be connected to the
front frame portion 13 by means of releasable fastening
means (such as screws) .

[0018] The housing 15 includes two opposite lateral
sides (or walls) fixed to the two longitudinal members 14
on opposite sides of the recess 16. Preferably, the long-
itudinal members 14 are formed in the shape of plates
having substantially planar shape oriented accordingto a
substantially vertical plane; the connecting plate member
17 is also advantageously oriented along a substantially
vertical plane. Accordingly, the two opposite lateral sides
of the housing 15 are substantially vertical and contact
the longitudinal members on a vertical surface thereof.
The lateral sides of the housing 15 are fixed to the long-
itudinal members 14 by means of known fastening
means 22, e.g. releasable fastening means, such as
by nut and bolt.

[0019] In a preferred embodiment, the surface of the
battery assembly 12 facing downwards is not in contact
with parts of a frame of the industrial truck 10. In other
words, the weight of the battery assembly 12 is not
supported by portions of the frame of the industrial truck
positioned under the battery assembly. In a preferred
embodiment, the lower part of housing 15 extends down-
wardly ata heightbelow the longitudinal members 14; the
lower part of housing 15 may also extend downwardly ata
height below the counterweight 11 formed in one piece.
This structure of the battery assembly 12 allows to reduce
the usage of material while achieving a suitable robust-
ness of the industrial truck to withstand operational stres-
ses. The weight of the battery assembly is supported by
the connection of the longitudinal members 14 to the
counterweight 11 and the front frame portion 13. The
housing 15 and the battery cells contained in the housing
15 are fully supported laterally by the longitudinal mem-
bers 14. Hence, the space available for the battery as-
sembly is increased, as the battery assembly can extend
downwardly relatively close to ground. This allows to
increase in turn the space available for the battery cells
and, hence, to increase the reach and the power of the
industrial truck.

[0020] As shown in figure 2, the longitudinal members
14 may preferably have a substantially trapezoidal
shape; however, also other shapes could be conceived.
The longitudinal members 14 may advantageously have
a generally diagonal (or rectilinear) orientation; for ex-
ample, a rear end of the longitudinal members 14 con-
nected to the counterweight 11 may be at a higher level
compared to a front end of the longitudinal members 14
connected to the front portion 13 of the frame. The upper
edge of the connecting members 14 may be inclined of an
angle of at least 10° with respect to a horizontal plane.
This configuration may contribute to achieve suitable
mechanical robustness and material savings.

[0021] The battery assembly 12 (in particular the long-
itudinal members 14) can be fixed to the counterweight by
means of releasable fastening means, such as screws
24. Similarly, the battery assembly 12 (in particular the
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longitudinal members 14) can be fixed to the front frame
portion 13 by means of releasable fastening means such
as screws. The longitudinal members 14 include flanges
23, 25 at opposite ends that are joined to the counter-
weight 11 and the front frame portion 13, respectively, e.g.
by means of the releasable fastening means 24. The
battery assembly 12, in addition to supporting the battery
cells, serves as bearing structure in the industrial truck;
accordingly, the longitudinal members 14 are dimen-
sioned to withstand the operational stresses transferred
between the lifting means 18 and the front axle on the one
hand, and the counterweight 11 on the other hand. As
shown above, the longitudinal members 14 are fixed to
the counterweight 11 and to the front portion 13 of the
frame by means of releasable fastening means. This
allows to manufacture industrial trucks of different sizes
while using always the same design for the counter-
weight and the front frame portion, by simply preparing
battery assemblies of different size in the longitudinal
direction. Hence, different wheel bases can be achieved
in a cost-effective manner.

[0022] As shown in the figures, the rear ends of the
longitudinal members 14 can be preferably located at an
height entirely above rear wheels of the industrial truck
and the front ends of the longitudinal members 14 are at
least partly at the height of front wheels of the industrial
truck.

[0023] Although detailed embodiments have been de-
scribed above, these only serve to provide a better under-
standing of the invention defined by the independent
claims and are not to be seen as limiting.

[0024] Alternative embodiments of the invention can
be conceived without departing from the scope of the
claims.

Claims
1. An electrically-powered industrial truck including:

- a lifting assembly (18) for lifting a load,

- a counterweight (11) opposite to the lifting
assembly for balancing the weight of the lifting
assembly and of a load lifted by the lifting as-
sembly,

- a front frame portion (13) configured for sup-
porting the lifting assembly, and

- a battery assembly (12),

characterized in that the battery assembly (12)
includes:

- a housing (15) including a recess (16) for
receiving one or more battery cells and

- two longitudinal members (14) connected
to the housing (15) on opposite lateral sides
of the recess (16),

wherein the longitudinal members (14) connect



10.

7 EP 4 234 476 B1 8

the counterweight (11) and the front frame por-
tion (13) on opposite lateral sides of the elec-
trically-powered industrial truck and are config-
ured to transfer forces between the counter-
weight (11) and the front frame portion (13)
during operation of the electrically-powered in-
dustrial truck.

An industrial truck according to claim 1, wherein the
longitudinal members (14) are fixed to the counter-
weight (11) by means of releasable fastening means.

An industrial truck according to claim 2, wherein the
longitudinal members (14) are fixed to the frontframe
portion (13) by means of releasable fastening
means.

An industrial truck according to claim 3, wherein the
longitudinal members (14) include flanges (23, 25) at
opposite ends that are joined to the counterweight
(11) and the front frame portion (13), respectively.

An industrial truck according to any of claims 1-4,
wherein the battery assembly (12) includes a U-
shaped member (14, 17) that is open towards the
front frame portion (13), the U-shaped member com-
prising the two longitudinal members (14) and a
connecting member (17) that connects the rear ends
of the longitudinal members (14) close to the coun-
terweight (11).

An industrial truck according to claim 5, wherein the
U-shaped member is formed in one piece, is con-
nected to the counterweight (11) by means of relea-
sable fastening means and is connected to the front
frame portion (13) by means of releasable fastening
means.

An industrial truck according to any of claims 1-6,
wherein the housing (15) includes two opposite lat-
eralwalls, afirst one of said two opposite lateral walls
being fixed to a first one of the two longitudinal
members (14) and a second one of said two opposite
lateral walls being fixed to a second one of the two
longitudinal members (14).

An industrial truck according to claim 7, wherein the
lateral walls of the housing (15) are fixed to the
longitudinal members (14) by means of releasable
fastening means (22).

Anindustrial truck according to claims 7 or 8, wherein
the two opposite lateral walls of the housing (15) are
substantially vertical and abut against a vertical sur-
face of the longitudinal members (14).

An industrial truck according to any of claims 1-9,
wherein the surface of the battery assembly (12)
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1.

12.

13.

14,

15.

facing downwards is not in contact with parts of a
frame of the industrial truck.

An industrial truck according to any of claims 1-10,
wherein a lower part of housing (15) extends down-
wardly at a height below the longitudinal members
(14).

An industrial truck according to any of claims 1-11,
wherein the longitudinal members (14) have a sub-
stantially planar shape and are oriented according to
a substantially vertical plane.

An industrial truck according to claim 5 and 12,
wherein the connecting member (17) has a substan-
tially planar shape and is oriented according to a
substantially vertical plane.

An industrial truck according any of the preceding
claims, wherein the battery assembly includes a
lateral battery module (21) mounted on the side of
the industrial truck between one of the longitudinal
members and a lateral outer element (20) of the
industrial truck configured to protect the lateral bat-
tery module (21) from external agents.

An industrial truck according to any of the preceding
claims, wherein the rear ends of the longitudinal
members (14) are located at a height entirely above
rear wheels of the industrial truck and the front ends
of the longitudinal members (14) are at least partly at
the height of front wheels of the industrial truck.

Patentanspriiche

1.

Elektrisch betriebenes Flurférderfahrzeug, umfas-
send:

- eine Hebeanordnung (18) zum Heben einer
Last,

- ein Gegengewicht (11), das der Hebeanord-
nung gegenuberliegt, um das Gewicht der He-
beanordnung und einer von der Hebeanord-
nung gehobenen Last auszugleichen,

- einen Vorderrahmenabschnitt (13), der konfi-
guriert ist, die Hebeanordnung zu stitzen, und
- eine Batterieanordnung (12),

dadurch gekennzeichnet, dass die Batterieanord-
nung (12) umfasst:

- ein Gehause (15), das eine Aussparung (16)
zum Empfangen einer oder mehrerer Batterie-
zellen umfasst, und

- zwei Langselemente (14), die mit dem Ge-
hause (15) auf gegeniberliegenden lateralen
Seiten der Aussparung (16) verbunden sind,
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wobei die Langselemente (14) das Gegengewicht
(11) und den Vorderrahmenabschnitt (13) auf gegen-
Uberliegenden lateralen Seiten des elektrisch be-
triebenen Flurférderfahrzeugs verbinden und konfi-
guriert sind, Krafte zwischen dem Gegengewicht
(11) und dem Vorderrahmenabschnitt (13) wahrend
des Betriebs des elektrisch betriebenen Flurforder-
fahrzeugs zu Ubertragen.

Elektrisch betriebenes Flurférderfahrzeug nach An-
spruch 1, wobei die Langselemente (14) mit dem
Gegengewicht (11) mittels l6sbarer Befestigungs-
mittel befestigt sind.

Elektrisch betriebenes Flurforderfahrzeug nach An-
spruch 2 wobei die Langselemente (14) mit dem
Vorderrahmenabschnitt (13) mittels |6sbarer Befes-
tigungsmittel befestigt sind.

Elektrisch betriebenes Flurforderfahrzeug nach An-
spruch 3, wobei die Langselemente (14) Flansche
(23, 25) an gegeniiberliegenden Enden umfassen,
die mit dem Gegengewicht (11) und dem Vorder-
rahmenabschnitt (13) verbunden sind.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der Anspriiche 1-4, wobei die Batterieanord-
nung (12) ein U-formiges Element (14, 17) umfasst,
das zum Vorderrahmenabschnitt (13) hin offen ist,
wobei das U-féormige Element die zwei Langsele-
mente (14) und ein Verbindungselement (17) um-
fasst, das die hinteren Enden der Léangselemente
(14) nahe dem Gegengewicht (11) verbindet.

Elektrisch betriebenes Flurférderfahrzeug nach An-
spruch 5, wobei das U-férmige Elementin einem Teil
gebildet ist, mit dem Gegengewicht (11) mittels 16s-
barer Befestigungsmittel verbunden ist und mit dem
Vorderrahmenabschnitt (13) mittels I6sbarer Befes-
tigungsmittel verbunden ist.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der Anspriiche 1-6, wobei das Gehause (15)
zwei gegenulberliegende laterale Wande umfasst,
wobei eine erste der beiden gegeniberliegenden
lateralen Wande an einem ersten der zwei Langs-
elemente (14) befestigt ist und eine zweite der bei-
den gegeniberliegenden lateralen Wande an einem
zweiten der zwei Langselemente (14) befestigt ist.

Elektrisch betriebenes Flurforderfahrzeug nach An-
spruch 7, wobei die lateralen Wande des Gehauses
(15) an den Langselementen (14) mittels I0sbarer
Befestigungsmittel (22) befestigt sind.

Elektrisch betriebenes Flurforderfahrzeug nach An-
spruch 7 oder 8, wobei die zwei gegenuberliegenden
lateralen Wande des Gehauses (15) substantiell
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10.

1.

12.

13.

14.

15.

vertikal sind und gegen eine vertikale Oberflache
der Langselemente (14) anliegen.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der Anspriche 1-9, wobei die nach unten ge-
richtete Oberflache der Batterieanordnung (12) nicht
in Kontakt mit Teilen eines Rahmens des Flurférder-
fahrzeugs steht.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der Anspriiche 1-10, wobei sich ein unterer Teil
des Gehauses (15) abwarts in einer Hohe unterhalb
der Langselemente (14) erstreckt.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der Anspruche 1-11, wobei die Langselemente
(14) eine substantiell planare Form aufweisen und
gemaR einer substantiell vertikalen Ebene orientiert
sind.

Elektrisch betriebenes Flurférderfahrzeug nach An-
spriichen 5 und 12, wobei das Verbindungselement
(17) eine substantiell planare Form aufweist und
gemaR einer substantiell vertikalen Ebene orientiert
ist.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der vorstehenden Anspriiche, wobei die Bat-
terieanordnung ein laterales Batteriemodul (21) um-
fasst, das an der Seite des Flurforderfahrzeugs zwi-
schen einem der Langselemente und einem latera-
len AuRenelement (20) des Flurférderfahrzeugs
montiert ist, das so konfiguriert ist, das laterale Bat-
teriemodul (21) vor &uReren Einflissen zu schitzen.

Elektrisch betriebenes Flurférderfahrzeug nach ei-
nem der vorstehenden Anspriiche, wobei sich die
hinteren Enden der Langselemente (14) auf einer
Hohe ganz Uber Hinterrddern des Flurférderfahr-
zeugs befinden und die vorderen Enden der Langs-
elemente (14) zumindest teilweise auf der Héhe von
Vorderradern des Flurférderfahrzeugs liegen.

Revendications

1.

Un chariot de manutention électrique comprenant :

- un ensemble de levage (18) pour soulever une
charge,

- un contrepoids (11) opposé a I'ensemble de
levage pour équilibrer le poids de 'ensemble de
levage et d’'une charge soulevée par 'ensemble
de levage,

- une partie de chassis avant (13) configurée
pour supporter 'ensemble de levage, et

- un ensemble de batterie (12), caractérisé en
ce que
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I'ensemble de batterie (12) comprend :

- un boitier (15) comprenant un évidement (16)
pour recevoir une ou plusieurs cellules de bat-
terie et

- deux éléments longitudinaux (14) reliés au
boitier (15) sur des cbtés latéraux opposés de
I'évidement (16), dans lesquels les éléments
longitudinaux (14) relient le contrepoids (11) et
la partie de chéassis avant (13) sur des cotés
latéraux opposés du chariot de manutention
électrique et sont configurés pour transférer
des forces entre le contrepoids (11) et la partie
de chassis avant (13) pendant le fonctionne-
ment du chariot de manutention électrique.

Un chariot de manutention selon la revendication 1,
dans lequel les éléments longitudinaux (14) sont
fixés au contrepoids (11) au moyen de moyens de
fixation amovibles.

Un chariot de manutention selon la revendication 2,
dans lequel les éléments longitudinaux (14) sont
fixés a la partie de chassis avant (13) au moyen
de moyens de fixation amovibles.

Un chariot de manutention selon la revendication 3,
dans lequel les éléments longitudinaux (14)
comprennent des brides (23, 25) a des extrémités
opposées qui sont respectivement reliées au contre-
poids (11) et a la partie de chassis avant (13).

Un chariot de manutention selon 'une quelconque
des revendications 1 a 4, dans lequel 'ensemble de
batterie (12) comprend un élément en forme de U
(14, 17) qui est ouvert vers la partie de chassis avant
(13), I'élément en forme de U comprenant les deux
éléments longitudinaux (14) et un élément de liaison
(17) qui relie les extrémités arriere des éléments
longitudinaux (14) proche du contrepoids (11).

Un chariot de manutention selon la revendication 5,
dans lequel I'élément en forme de U est formé d'une
seule piece, est relié au contrepoids (11) au moyen
de moyens de fixation amovibles et est relié a la
partie de chassis avant (13) au moyen de moyens de
fixation amovibles.

Un chariot de manutention selon I'une quelconque
des revendications 1 a 6, dans lequel le boitier (15)
comprend deux parois latérales opposées, une pre-
miére desdites deux parois latérales opposées étant
fixée a un premier des deux éléments longitudinaux
(14) et une seconde desdites deux parois latérales
opposées étant fixée a un second des deux élé-
ments longitudinaux (14).

Un chariot de manutention selon la revendication 7,
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dans lequel les parois latérales du boitier (15) sont
fixées aux éléments longitudinaux (14) au moyen de
moyens de fixation amovibles (22).

Un chariot de manutention selon 'une quelconque
des revendications 7 ou 8, dans lequel les deux
parois latérales opposées du boitier (15) sont es-
sentiellement verticales et viennent en butée contre
une surface verticale des éléments longitudinaux
(14).

Un chariot de manutention selon 'une quelconque
des revendications 1 a 9, dans lequel la surface de
I'ensemble de batterie (12) orientée vers le bas n’est
pas en contact avec des parties d’'un chassis du
chariot de manutention.

Un chariot de manutention selon 'une quelconque
des revendications 1 a 10, dans lequel une partie
inférieure du boitier (15) s’étend vers le bas a une
hauteur inférieure aux éléments longitudinaux (14).

Un chariot de manutention selon l'une quelconque
des revendications 1 a 11, dans lequel les éléments
longitudinaux (14) ont une forme essentiellement
plane et sont orientés selon un plan essentiellement
vertical.

Un chariot de manutention selon les revendications
5 et 12, dans lequel I'élément de liaison (17) a une
forme essentiellement plane et est orienté selon un
plan essentiellement vertical.

Un chariot de manutention selon I'une quelconque
des revendications précédentes, dans lequel I'en-
semble de batterie comprend un module de batterie
latéral (21) monté sur le c6té du chariot de manuten-
tion entre un des éléments longitudinaux et un élé-
ment latéral extérieur (20) du chariot de manutention
configuré pour protéger le module de batterie latéral
(21) d’agents externes.

Un chariot de manutention selon 'une quelconque
des revendications précédentes, dans lequel les
extrémités arriére des éléments longitudinaux (14)
sont situées a une hauteur entierement au-dessus
des roues arriére du chariot de manutention et les
extrémités avant des éléments longitudinaux (14)
sont au moins partiellement a la hauteur des roues
avant du chariot de manutention.
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