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Enclosing element, enclosing module, storage module and arrangement

for providing electrical energy and a transport vehicle containing the

storage module or the arrangement for providing electrical energy

Description5

The present invention relates to an enclosing element, an enclosing module, a storage

module, a load disconnector, an arrangement for providing electrical energy and a

tank, as well as transport vehicles containing the storage module, the arrangement for

providing electrical energy, the load disconnector or the tank and the use of the stor-10

age module, the arrangement for providing electrical energy, the load disconnector or

tank for the supply of transport vehicles with electrical energy or as a stationary ener-

gy source.

Storage devices for storing electrical energy are becoming increasingly important.

Here, the storage devices must meet a wide range of different standards. In the field of15

electromobility, high capacities with the lowest possible weight are required. At the

same time, the power output must be sufficient to drive the electric engines. The stor-

age device must also not take too long to charge. Traction batteries for unsprung vehi-

cles such as forklift trucks or airport service vehicles must also be extremely robust

against shocks. Stationary storage devices play an important role when storing the20

electrical energy generated from renewable energy sources. These storage devices

must have a particularly long service life. Additionally, they must be suitable for being

charged with different, fluctuating charge flows.

Storage devices for storing electrical energy must also resist a wide range of different

external influences. In some regions, temperatures above 40 °C are not uncommon.25

The same also applies to temperatures below -40 °C. Air traffic is frequently exposed

to such temperatures at cruising altitude. High or constantly changing air humidity or

temperatures can afflict storage devices to the same degree as fine desert dust in arid

regions.

A wide range of different storage devices is currently regularly used in a large number30

of different areas. Usually, chemical storage devices are used. These storage devices,

which are also known as secondary elements, store the electrical energy in the form of

chemical energy. A differentiation is made between the various types of secondary

elements, depending on the materials used. Lead-based systems currently continue to
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be widely used as starter batteries for motor vehicles. Due to their low price, these

rechargeable batteries are also used as an emergency power supply or as storage facili-

ties for photovoltaic systems. Due to the relatively low energy density, lead rechargea-

ble batteries are usually larger and heavier than other systems. They are therefore

being increasingly replaced by lithium ion-based systems, particularly in the area of5

mobile end appliances as well as in the field of electromobility. Lithium ion-based

systems have a significantly lower weight due to their high energy density. Li-ion re-

chargeable batteries react sensitively to overcharging and deep discharging. They are

therefore regularly operated with so-called battery management systems (BMS). In

standard Li-ion rechargeable batteries, the relevant electronic system is already inte-10

grated.

Li secondary elements are generally more expensive than lead-based systems. Howev-

er, due to the higher energy density, the higher efficiency and in most cases the longer

service life, this added cost is frequently considered worth paying.

Since 2004, it has been prohibited to sell NiCd rechargeable batteries on the market in15

the EU, with just a few exceptions. This technology is therefore increasingly becoming

less important.

The voltage of individual secondary cells is usually specified by the underlying chemis-

try. Depending on the material used, the voltage usually lies between 2V and 4V. Oth-

er voltage levels can also be achieved through electronic circuitry. The construction20

and size of the secondary cells are of decisive importance for their capacity. Lithium-

ion secondary cells usually have nominal voltages in the range of 3V to 4V.

The storage devices are regularly designed as batteries, in other words as a structural

combination of a plurality of secondary cells. For this purpose, several so-called pouch

cells are frequently compiled and connected in a housing. If a storage device contains25

several such batteries in a modular structure, the batteries are also known as battery

modules.

Pouch cells are known to persons skilled in the art. They are pouch-shaped secondary

cells. These commonly have an essentially cuboid shape, with a height, breadth and

depth, whereby the breadth is commonly greater than the depth, which is commonly30

greater than the height of the pouch cell. Usually, the electric poles are arranged as

tongue-shaped electrodes, also known as the first and second contact element, on one
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of the two smallest sides in terms of area (height x depth) of the cuboid. This side is

referred to below as the front side or contacting side of the pouch cell. The side oppo-

site to it is therefore referred to as the rear side. The two largest sides in terms of area

(depth x breadth) are known as the upper side and lower side.

The operating voltage of storage devices is usually considerably higher than the volt-5

age present on the secondary cells. The secondary cells of a battery or battery module

are therefore usually connected in series, so that the voltage of the battery module

corresponds to the total of the individual voltages of the secondary cells.

During charging and discharging of storage cells, and therefore also of batteries or

battery modules, heat is generated. Of key importance in this respect is the electrical10

internal resistance of the storage cells and the modules. The heat released is here in

particular dependent on the charging or discharging capacity. With high-capacity

storage devices, the heat generated must be dissipated in order to avoid overheating

and the damage that this causes. This dissipation of heat is of central importance in

the development of high-capacity storage devices.15

US 2010/0163326 A1 describes a battery temperature regulation system. The battery

is stored in a battery housing in this case. This housing has air inlets and outlets

equipped with fans and valves for controlling an air flow in order to cool the battery or

parts of the battery.

There are also attachments for cooling the individual modules. According to DE 1020

2015 203 146 A1, the secondary cells are arranged on a thermal conducting plate with

a multi-flow canal configuration for a flowing thermofluid.

A similar concept is pursued in DE 10 2015 103 955 A1. Here, so-called thermoplates

are used which can have channels for circulating a fluid medium. At the same time,

these thermoplates form parts of the outer walls of the battery modules. From the25

thermoplates, cooling fins protrude into the interior of the battery module, so that

they are respectively arranged there between two adjacent secondary cells and can

deflect the heat of the secondary cells onto the thermoplates.

US 2013/0149575 also concerns the discharge of heat using fluid channels.

Alternatively, DE 20 2014 102 895 U1 suggests an open battery tank on both sides in30

order to enable the air circulation between the battery modules.
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The disadvantage of these solutions is that they require active cooling. As a result, the

amount of maintenance required increases, e.g. due to the regular inspection and re-

placement of the coolants. Active cooling also comprises movable parts which are sub-

ject to wear and which must also be regularly maintained. Additionally, the cooling

devices with unsprung vehicles such as forklift trucks must withstand considerable5

shocks. Open cooling systems with air as a cooling medium are by contrast constantly

exposed to the external environmental conditions. In arid areas, fine desert dust can

block up air filters, for example, and have a negative impact on the electronics, thus

reducing the readiness for use of the battery and considerably increasing the amount

of maintenance required.10

Conventional battery systems for cars are only suitable for use in unsprung vehicles to

a limited degree. Due to the lack of springs, the batteries are exposed to considerably

stronger impact and shocks. This circumstance requires measures in order to secure

the storage device as a whole, as well as its individual components, against the high

accelerations. The tongue-shaped electrodes in the pouch cells are frequently weak15

points. These are usually made of a thin sheet metal, and can tear off if the cells are

exposed to shocks that are too strong. A simple approach would be to enclose the cells

sufficiently tightly and firmly so that no movement is possible if a shock occurs. How-

ever, it must be taken into account that the pouch cells can expand during charging

and discharging. In order to avoid the creation of high pressures or even explosions,20

the cells must therefore be given sufficient room to expand. Additionally, a dense ar-

rangement of the cells would make the discharge of heat more difficult.

The aim of the development of storage devices for storing electrical energy is therefore

to overcome the disadvantages of the prior art and to develop a high-capacity, durable

and low-maintenance energy storage device which can also preferably withstand ex-25

ternal mechanical influences, in particular impact and vibrations, and external envi-

ronmental influences such as temperature, air humidity and dust.

The object is attained by use of a storage device according to the invention and the

components contained, which make their contribution to the attainment of the object.

Specifically, the object on which the invention is based is attained in a first embodi-30

ment version by an enclosing element, which is set up and designed for enclosing and

electrically contacting an arrangement, in particular an essentially cuboid, stacked

arrangement of a plurality of electrical storage cells, comprising at least one first es-
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sentially flat partial area, set up and designed for being brought into contact on a first

side surface of the arrangement of electrical storage cells, at least one second essen-

tially flat partial area, set up and designed to be brought into contact on a second side

surface of the arrangement of electrical storage cells, and at least one third essentially

flat partial area, set up and designed to be attachable, fittingly or at a distance, from5

the arrangement of electrical storage cells, when the first partial area and the second

partial area are in contact with the first or second side surface of the arrangement of

electrical storage cells, and optionally at least one fourth essentially flat partial area,

set up and designed to be attachable opposite the third partial area, fittingly or at a

distance, from the arrangement of electrical storage cells, wherein the first, second,10

third and optionally fourth partial areas are connected to each other, in particular are

designed as a single piece.

A plurality of electrical storage cells is usually necessary for sufficient capacity of the

storage arrangement. These are generally arranged in such a manner that the upper

and lower sides are in contact with each other and several cells thus form a stacked15

arrangement of electrical storage cells. In a similar manner to the individual electrical

storage cells, the stacked arrangement has a contacting side or front side, a rear side

opposite it and upper and lower sides extending between the contacting side and the

rear side. Many electric vehicles such as forklift trucks or baggage carriers are de-

signed to hold traction batteries, the battery poles of which are arranged on the upper20

side of the battery. Accordingly, the storage cell is usually arranged standing on its

rear side, i.e. with its frequently tongue-shaped electrodes pointing upwards. Surpris-

ingly, it has emerged that an arrangement of electronic storage cells is considerably

more resistant against mechanical impact when the cells are arranged on top of each

other on their upper or lower side. In this arrangement, the force that occurs as a re-25

sult of the shock, e.g. when driving over a joint or threshold, does not act along the

tongue-shaped electrodes, but vertical to them. The risk of the tongues tearing off is

reduced. In this arrangement, the tongue-shaped electrodes point horizontally away

from the arrangement. For the use as a battery or battery module, it is advantageous

to arrange the electrical connections of the storage arrangement on the upper side. An30

obvious solution would be to guide the current via wires or cables from the front side

of the lying electrical storage cells to the required position. This is the simplest and, in

terms of material required, the lowest-cost solution. However, it has emerged that this

circuitry leads to too high electrical resistances, and a great quantity of heat is created.

Surprisingly, it has emerged that these disadvantages can be overcome by use of the35
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enclosing element described. The enclosing element can be arranged in such a manner

that the second flat partial area is in electrically conducting contact with at least one

portion of the electrodes of the arrangement of storage cells. In such an arrangement,

the current can be guided to the upper side of the arrangement via the enclosing ele-

ment. Due to the flat design of the partial areas, both the electric current and the heat5

can be well dissipated. Additionally, the enclosing element stabilises the arrangement

of storage cells and holds them together.

Such an embodiment has proven to be advantageous in that the at least one first, sec-

ond and third partial area and optionally the at least one fourth partial area together

form at least one portion of at least three or four adjacent sides of the surface of a hol-10

low cuboid. Such an embodiment enables the enclosure of the arrangement of storage

cells from four sides and increases stability.

Here, an embodiment has been shown to be particularly effective in which the enclos-

ing element or the first, second and third partial area and optionally the fourth partial

area of the enclosing element consists of an electrically conductive material, which has15

an electrical conductivity of over 1x10^6 S/m, preferably over 20x10^6 S/m, particu-

larly preferably over 35x10^6 S/m, in particular over 50x10^6 S/m, in each case at a

temperature of 300K, or which comprises such a material, and/or that said enclosing

element, in particular first, second and third partial area, and optionally the fourth

partial area, consists of a material or comprises said material which has a thermal20

conductivity of over 50 W/(m K), preferably over 100 W/(m K), particularly prefera-

bly over 200 W/(m K), in each case at a temperature of 0 °C. High electrical conduc-

tivity reduces the heat created by the electrical resistance. High thermal conductivity

ensures fast discharge and fast distribution of the heat, in particular the heat arising

on the contact points between the electrodes of the storage cells and the enclosing25

element.

It has been shown that particularly good electrical conductivity and thermal conduc-

tivity can be achieved with an embodiment in which in particular the at least one first

partial area, the at least one second partial area and/or the at least one third partial

area and optionally the at least one fourth partial area comprises copper or consists of30

copper, or in which preferably, the at least one first partial area, the at least one sec-

ond partial area and/or the at least one third partial area and optionally the at least

one fourth partial area comprise copper or consist of copper.
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It can be provided that the second partial area and the third partial area, as well as

optionally the fourth partial area, extend from the first partial area, and in particular

are connected with said partial area as a single piece, wherein the second partial area

and the third partial area and optionally the second partial area and the fourth partial

area, and optionally the third partial area and the fourth partial area, are not directly5

connected to each other.

For the enclosure of a stacked, essentially cuboid arrangement of storage cells, an em-

bodiment is advantageous in which the second and third partial areas and optionally

the fourth partial area, extend in particular vertically to the surface of the first partial

area, away from the first partial area essentially in the same direction.10

The form of a part of a hollow cuboid that is thus created can at least partially enclose

a stacked arrangement of storage cells from several sides.

In an expedient embodiment, the first, second and third partial areas and optionally

the fourth partial area, have an essentially rectangular base area. Of particular ad-

vantage is also an embodiment in which the second partial area has a plurality of first15

holes which are at a distance, in particular a regular distance, from each other, de-

signed for the passage of soldering material, wherein preferably groups, in particular

pairs or triplets, of the first holes are present at a distance from adjacent groups, in

particular pairs or triplets, of the first holes, and/or in that the third partial area has

second holes, in particular three second holes, set up and designed for the mechanical20

and/or electrical connection of the third partial area with pole contacts. Further, it can

be provided that opposite the second partial area, no further partial area extends from

the first partial area away from the surface of said partial area.

The object that forms the basis of the invention is further attained by use of an enclo-

sure module comprising or consisting of a first enclosing element according to the25

invention, and a second enclosing element according to the invention which is spatial-

ly separated from said first enclosing element, and is in particular identical.

The enclosing element according to the invention is preferably characterized by high

electrical conductivity and/or high thermal conductivity. As a result, the need for ac-

tive cooling is reduced. The heat can be quickly distributed over the entire enclosing30

element, and local hotspots can be avoided. The enclosing element according to the

invention and in particular the enclosing module according to the invention can also
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serve to stabilise a stacked arrangement of electrical storage cells and also protect

these against mechanical influences.

The object that forms the basis of the invention is further attained by use of a storage

module, comprising a stacked arrangement of a plurality of electrical storage cells, in

particular at least 5, preferably at least 10, and particularly preferably at least 15 elec-5

trical storage cells, with a contacting side and a rear side opposite the contacting side,

and an upper side extending between the contacting side and the rear side and a lower

side opposite the upper side, extending between the contacting side and the rear side,

a plurality of carrier plates with a front-side edge corresponding to the contacting side

and an opposite rear-side edge and a circuit board plate, and optionally a rear side10

plate, wherein the contacting sides of the storage cells are present on the same side of

the arrangement,

wherein the carrier plates of the plurality of carrier plates are respectively present be-

tween adjacent storage cells, wherein the storage cells each have a first and a second

contact element on the contacting side, a positive or a negative electrical pole repre-15

senting the storage cell, in particular in the form of an electrically conductive metal

tongue, and wherein the circuit board plate has first passage openings, in particular in

the form of slits, for the first and second contact elements.

With the storage module according to the invention, an effective battery system for

supplying electrical energy comprising a plurality of electrical storage cells can be pro-20

vided. In said system, said storage cells are compiled in groups in so-called storage

modules. These storage modules can be easily and simply replaced, e.g. if a fault oc-

curs, which considerably increases the maintenance-friendliness. The storage module

according to the invention is highly robust against mechanical influences, and protects

the electrical storage cells, while at the same time leaving the electrical storage cells25

sufficient room for possible expansion when charging and discharging.

In this embodiment, the circuit board plate, rear side plate and carrier plates each

form a frame around individual storage cells, or two or more of the storage cells. It can

be provided that one carrier plate can be arranged between all adjacent storage cells

respectively. It has been shown that a stable arrangement can be achieved when a car-30

rier plate is provided on at the most every tenth, in particular at the most every fifth,

storage cell.
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The carrier plates can be connected to the circuit board plate and the rear side plate,

in particular by use of latch or plug-in elements, adhesion or bolting. The circuit board

plate, rear side plate and carrier plates can also be designed as a single piece.

Surprisingly, it has been shown that very good stability is also achieved by the fact that

the circuit board plate comprises second passage openings or recesses, arranged in5

particular along the essentially central longitudinal section of the circuit board plate,

and the carrier plates on the front-side edge are equipped with at least one first pro-

trusion, set up and designed to engage into the respective corresponding second pas-

sage openings or recesses of the circuit board plate, in particular in a latching manner.

The plug-in connection that is made possible as a result has in practice incredibly10

been shown to be sufficiently stable and robust.

In a further development of this embodiment, it can be provided that the rear-side

plate has three passage openings or recesses, arranged in particular along the essen-

tially central longitudinal section of the rear-side plate, and the carrier plates on the

rear-side edge are equipped with at least one first protrusion, set up and designed to15

engage into the respective corresponding third passage openings or recesses of the

rear-side plate, in particular in a latching manner.

Additionally, it can be provided that the stacked arrangement of the plurality of elec-

trical storage cells has on its upper side a carrier plate from the plurality of carrier

plates and/or on its lower side one carrier plate from the plurality of carrier plates,20

preferably equipped in each case with at least one first protrusion on the front-side

edge and optionally at least one second protrusion on the rear-side edge.

It has additionally been proven to be advantageous when the at least one first protru-

sion on the front-side edge of the upper-side carrier plate engages into a second pas-

sage opening or recess or preferably into an edge-side inlet of the circuit board plate,25

in particular in a latching manner, and the at least one second protrusion on the rear-

side edge of the upper-side carrier plate engages into a third passage opening or recess

or preferably into an edge-side inlet of the circuit board plate, in particular in a latch-

ing manner and/or when the at least one protrusion on the front-side edge of the low-

er-side carrier plate latches into a second passage opening or recess or preferably into30

an edge-side inlet of the circuit board plate, in particular in a latching manner, and the

at least one second protrusion on the rear-side edge of the lower-side carrier plate

engages into a third passage opening or recess or preferably into an edge-side inlet of
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the circuit board plate, in particular in a latching manner. In this embodiment, the

stacked arrangement of the plurality of electrical storage cells is fully framed by a

frame made up of the circuit board plate, the rear-side plate and the upper- and lower-

side carrier plates.

In one embodiment, it can be provided that the circuit board plate comprises a base5

plate made of plastic and on the side facing away from the storage cells, a first metal

layer and spatially and/or electrically separate from this, a second metal layer, where-

in the first metal layer is positioned in the area of the first passage openings for the

first contact element, and the second metal layer is positioned in the area of the first

passage openings for the second contact element, and wherein the first and the second10

metal layer have corresponding openings in the area of the overlap with the first pas-

sage openings.

In one variant of the invention, the second passage openings are positioned between

the first and the second metal layer.

For further stabilisation, it can be provided that the stacked arrangement of a plurality15

of electrical storage cells is sheathed, in sections or essentially fully, with at least one

film, in particular adhesive film.

Here, it is also advantageous that despite the frame provided by the circuit board

plate, the rear-side plate and the carrier plate, and despite the sheath with the at least

one film, the storage cells can still expand without dangerous pressures or mechanical20

tensions arising.

For optimized heat management, use can preferably be made of a storage module ac-

cording to the invention which comprises the enclosing module according to the in-

vention described above. Here, advantageously, the second partial area of the first

enclosing element and the second partial area of the second enclosing element lie in25

contact with the circuit board plate, and the first partial area of the first enclosing el-

ement lies in contact on the first side area of the stacked arrangement of the plurality

of electrical storage cells that extends between the contacting side and the rear side.

Further, in so doing, the first partial area of the second enclosing element lies in con-

tact on the second side surface of the stacked arrangement of the plurality of electrical30

storage cells, which extends between the contacting side and the rear side, positioned
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opposite the first side surface, and the two enclosing elements are expediently provid-

ed electrically insulated from each other, in particular at a distance from each other.

In a further configuration, the first contact elements, in particular the first metal

tongues, are soldered at least in sections with the first metal layer and optionally with

the second partial area of the first enclosing element and/or the second contact ele-5

ments, in particular the second metal tongues, are soldered at least in sections with

the second metal layer and optionally with the second partial area of the second en-

closing element.

For the lowest possible electrical resistance, it is further useful when the second par-

tial area of the first enclosing element is soldered to the first metal layer of the circuit10

board plate and the second partial area of the second enclosing element is soldered to

the second metal layer of the circuit board plate.

In this manner, the electrical storage cells are switched in parallel. As a result of the

soldering, the first and second contact elements are electrically connected to each oth-

er via the respective metal layer and the respective enclosing element. Usually, in ar-15

rangements of electrical storage cells, these are connected in series in order to obtain a

high voltage. However, it has been shown that due to the high internal resistance of

such a series connection, large heat quantities are released in a small space. In order

to counteract a risk caused by too high temperatures, use must therefore usually be

made of active cooling elements. It has surprisingly been shown that the parallel con-20

nection suitable for the present invention can also contribute towards considerably

reducing heat development. With the present invention, it is possible to omit the use

of active cooling elements for cooling the storage cells. Additionally, the enclosing

elements of the enclosing module according to the invention act as a heat dissipator.

They conduct the heat away from the hottest places, usually the flat soldering points25

between the contact elements, the metal layers and the second partial areas of the en-

closing elements, and distribute it.

Further, it can be provided that the first passage openings in the area of the first metal

layer are not aligned, or not completely aligned, with the first holes of the second par-

tial area of the first enclosing element, and that the first passage openings in the area30

of the second metal layer are not aligned, or not completely aligned, with the first

holes of the second partial area of the second enclosing element.
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Additionally, an embodiment is advantageous in which the third partial area of the

first enclosing element and the third partial area of the second enclosing element are

arranged at a distance from and essentially parallel to the upper side of the stacked

arrangement of the plurality of electrical storage cells.

Equally, it has been shown to be conducive when the fourth partial area of the first5

enclosing element and the fourth partial area of the second enclosing element are ar-

ranged at a distance from and essentially parallel to the lower side of the stacked ar-

rangement of the plurality of electrical storage cells.

For the connection of the storage module, it is also expedient when this storage mod-

ule contains at least one module cover which is equipped with a plurality of electrical10

poles, in particular an even number of electrical poles, preferably at least 2 poles, par-

ticularly preferably at least 4 poles, and very particularly preferably at least 6 poles,

which are set up and designed to create an electrically conductive connection with the

storage cells.

In a further development, a first group, in particular the first half, of the plurality of15

electrical poles is connected or connectable in an electrically conductive manner with

the third partial area of the first enclosing element, in particular by use of the second

holes present there and a second group, in particular the second half, of the plurality

of electrical poles is connected or connectable in a mechanical and electrically conduc-

tive manner with the third partial area of the second enclosing element, in particular20

by use of the second holes present there.

For the protection of the storage module according to the invention, an embodiment

has also proven useful in which this module further comprises a module bowl with

bowl side walls and a bowl floor, wherein the module lid, in particular by use of adhe-

sion, is connected or connectable to the module bowl, in particular in a fluid- and/or25

dust-tight manner.

In one embodiment, it can be provided that the module bowl and module lid consist of

or comprise at least one plastic material, in particular polyethylene or polypropylene

or an ethylene copolymer or a propylene copolymer, wherein the module lid is formed

from, and in particular consists of, a harder plastic material than the module bowl.30

For the control and monitoring of the storage module according to the invention, it

can be provided that the module comprises at least one communication interface
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which is set up and designed to collect and/or forward information about a charge

state, a charge procedure, a discharge procedure, a temperature, a voltage and/or a

current strength of at least one storage cell, in particular of an arrangement of a plu-

rality of storage cells.

In order to improve impact resilience, it can also be provided that between the lower5

side of the stacked arrangement of the plurality of electrical storage cells and the bowl

floor, at least one first impact-dampening layer, or between the lower side of the

stacked arrangement of the plurality of electrical storage cells and the fourth partial

areas of the first and second enclosing element, at least one second impact-dampening

layer and/or between the fourth partial areas of the first and second enclosing element10

and the bowl floor at least one third impact-dampening layer is provided.

It has been proven to be practical when the storage cells are arranged essentially par-

allel along the direction of their depth, in particular when they are in contact with

each other, in particular to form an essentially cuboid cell arrangement.

Accordingly, a storage module according to the invention can further be provided in15

which the contact elements, in particular the metal tongues on the circuit board plate,

are combed over, preferably in such a manner that they are arranged at least partially

essentially parallel to the surface of the circuit board plate. Such an arrangement

makes it easier to connect, in particular solder, the contact elements to the metal lay-

ers. Additionally, in this manner, a flat contact between the contact element and the20

metal layer is created which has a considerably lower electrical resistance than a point

by point contact.

It has also been proven to be expedient when the enclosing elements together with

each of their second partial areas at least partially cover the side of the stacked, in par-

ticular cuboid, arrangement of the plurality of electrical storage cells on which the25

circuit board plate is arranged with the electrical poles of the storage cells, and the

enclosing elements, each with their first partial area, at least partially cover the side

surface of the stacked arrangement of the plurality of electrical storage cells which is

respectively adjacent to this side, wherein the two enclosing elements are electrically

insulated from each other, in particular are at a distance from each other.30

According to one embodiment, all first contact elements of the storage cells of the

stacked arrangement of the plurality of electrical storage cells are respectively con-
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nected in an electrically conductive manner with the second partial area of the first

enclosing element, and all second contact elements of the storage cells of the stacked

arrangement of the plurality of electrical storage cells are respectively connected in an

electrically conductive manner with the second partial area of the second enclosing

element, so that the storage cells are provided in a parallel connection.5

In a further configuration of the storage module according to the invention, addition-

ally, a first group, in particular the first half, of the electrical poles of the module cover

is connected in an electrically conductive manner with the second partial area of the

first enclosing element, and that the second group, in particular the second half, of the

electrical poles of the module cover, is connected in an electrically conductive manner10

with the second partial area of the second enclosing element.

It can also be provided that the stacked arrangement of electrical storage cells togeth-

er with the enclosing elements that enclose them is fully or at least partially sheathed

with a film, in particular an adhesive film. The stability of the stacked arrangement is

increased.15

Particularly good protection against mechanical and environmental loads on the stor-

age module can be achieved when the stacked arrangement of the plurality of electri-

cal storage cells is arranged in the module bowl in such a manner that it is surrounded

by a container formed from the module bowl and module lid.

The embodiments of the storage module described above make a key contribution20

towards the achievement of a robust, low-maintenance and secure power storage de-

vice. Usually, attention is paid to using as little material as possible in order to keep

production costs low. Surprisingly, it has emerged that additional material costs are

worth paying, however. The use of solid heat and electricity conducting enclosing ele-

ments, flat solder points and a plurality of solid module poles each ensures good heat25

transportation and good heat distribution. Due to the parallel connection of the elec-

trical storage cells, the internal resistance of the module is reduced, as a result of

which less heat is released. No active cooling of the module or of the electrical storage

cells is required. As a result, production costs can be saved. Additionally, active cool-

ing devices, precisely because of their movable components, are error sources which30

can have a negative impact on the service life of the system or on maintenance costs.

The omission of active cooling elements also enables a dust- and humidity-tight seal of
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the module. The interior of the module is thus protected against external environmen-

tal conditions.

Surprisingly, the storage module according to the invention described is extremely

robust in relation to strong impact and mechanical influences. The risk of the contact

elements being torn off from the electrical storage cells, a weak point in many battery5

systems in which the so-called pouch cells are used, is considerably reduced. Despite

this, the storage module offers the electrical storage cells the opportunity of expanding

during charging and/or discharging without hazardous pressures or mechanical ten-

sions being developed in the interior of the module. Due to the parallel connection of

the electrical storage cells within the module, the module is also able to continue to10

supply power even when one or more storage cells fail. By contrast, with a series con-

nection, an immediate repair or replacement of the module would be required.

The task of providing a high-performance, long-life, low-maintenance energy storage

system which is also resilient against external mechanical influence and external envi-

ronmental influences is further attained by a load disconnector, which is set up and15

designed to interrupt an electrically conductive connection, comprising a communica-

tion interface, at least one control unit and at least one relay, set up and designed to

switch to and fro between an open and a closed state, wherein the electrically conduc-

tive connection when the relay is open is interrupted, and the electrically conductive

connection when the relay is closed is closed, wherein the control unit is set up and20

designed to switch the relay into the open and/or closed state, in particular into the

open state, depending on the voltage, current strength, electrical capacity and/or the

temperature. Such a load disconnector protects connected modules from overcharging

or deep discharging, too high charging or discharging capacities and damage caused

by overheating.25

It can further be provided that the control unit of the load disconnector is set up and

designed to switch the relay into the open and/or closed state depending on a control

signal transmitted by the communication interface. As a result, it is possible to control

the load disconnector remotely. An open relay can thus e.g. be transferred into the

closed state from outside, i.e. without direct access being required to the relay. If the30

communication interface is further e.g. connected or connectable to the mobile net-

work, remote maintenance can be conducted without requiring a technician directly

on site. Remote shutdown is also possible in this manner.
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Additionally, the object on which the invention is based is attained by an arrangement

for supplying electrical energy, comprising at least one storage module of the embod-

iments described above and at least one load disconnector described above.

It can be provided that the load disconnector is arranged in a housing, the dimensions

of which essentially correspond to those of the module housing of the storage module5

formed from the module bowl and module lid. Such a design facilitates a modular

structure of the arrangement for supplying electrical energy.

The object on which the invention is based is further attained by useby use of a trough

for holding storage modules, comprising a trough body and a trough lid and in the

trough body, at least one storage module and/or at least one arrangement for supply-10

ing electrical energy.

In one embodiment, it can be provided that the trough body and the trough lid are

connected or connectable with each other in a fluid-tight and/or dust-tight manner.

Such a connection increases the protection against external environmental influences.

Additionally, it can be provided that the trough lid comprises at least two trough15

poles, which are set up and designed to conduct electric power from the interior of the

closed trough to the outer side of the closed trough, and which are connected or con-

nectable with the trough lid in a fluid-tight and/or dust-tight manner.

It has proven to be expedient when the trough lid further comprises at least one com-

munication interface which is set up and designed to enable communication, in par-20

ticular a transmission of electrical impulses, between the interior of the closed trough

and the outside world, and which is connected or connectable with the trough lid in a

fluid-tight and/or dust-tight manner. This communication interface can here also be

connected to the communication interface of the load disconnector in order to process

and/or forward its communication data.25

A further embodiment of the trough according to the invention comprises at least one

temperature sensor. This can e.g. be connected to at least one control unit of the load

disconnector. It can also be provided that the individual storage modules have tem-

perature sensors or that temperature sensors are arranged on all storage modules.

Additionally, the trough can comprise at least one, in particular electronically heata-30

ble, fourth impact-dampening layer, in particular made of an elastic synthetic materi-
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al, which is arranged on an inner side of the trough body, in particular on the inner

side located opposite the trough lid, and with generic use is arranged below the at

least one storage module, in particular below all storage modules.

As a result, the content of the trough is protected against mechanical impact and

shocks. The heating can be used to enable operation even at low outside temperatures.5

Additionally, it can be guaranteed that the fourth impact-dampening layer does not

lose its elastic properties despite low temperatures.

In a further development, the trough comprises at least one adapter construction ele-

ment, set up and designed to affix the trough in a hollow space provided for holding

batteries, and/or further comprising at least one additional weight. Battery compart-10

ments frequently differ from one manufacturer to another in terms of their size. An

adapter construction element enables the fitting and fixation of the trough in battery

compartments of different sizes. In this manner, a trough can easily be used in differ-

ent vehicles and vehicle types. In the case of forklift trucks, heavy lead rechargeable

batteries frequently also take on the role of a counterweight. The additional weight15

enables the use of high-capacity lithium ion rechargeable batteries without the func-

tion of the forklift truck being impaired.

It can also be provided that the trough comprises at least one, in particular metallic,

hold-down clamp and at least two connectors, wherein the at least one hold-down

clamp is arranged between the trough lid and the at least one storage module or the at20

least one arrangement for supplying electrical energy.

It has proven to be useful when the poles of the storage modules are connected to the

connectors in an electrically conductive manner, so that the storage modules are con-

nected in a first connection, which is a series connection, a parallel connection or a

mixed connection made of these two connection types. As a result, the modules can be25

connected according to the required operating voltage and operating capacity.

It can also be conducive when the first connection with the at least one load discon-

nector is connected in a second connection and the second connection is connected to

the trough poles in an electrically conductive manner. The load disconnector can thus

protect the modules against damaging voltages and currents that can be caused by the30

connected consumers or charge connections.
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In one advantageous configuration, the trough according to the invention comprises

at least one electronic unit, which during generic use of the trough is preferably locat-

ed above the storage module(s). As a result, access to the electronic unit is facilitated.

The at least one electronic unit can in particular also comprise the first and/or second

connection.5

Further, the object that forms the basis of the invention is attained by useby use of

transport vehicles, in particular baggage tow trucks, forklift trucks, golf carts, goods

storage transport vehicles or aeroplane tow trucks, containing at least one storage

module according to the invention, at least one arrangement according to the inven-

tion for supplying electrical energy, at least one load disconnector according to the10

invention and/or at least one trough according to the invention.

The object is also attained by use of the use of at least one storage module according to

the invention, at least one arrangement according to the invention for supplying elec-

trical energy, at least one load disconnector according to the invention and/or at least

one trough according to the invention for the supply of transport vehicles, particularly15

unsprung transport vehicles, in particular baggage tow trucks, forklift trucks, golf

carts, goods storage transport vehicles or aeroplane tow trucks, with electrical energy

or as a stationary energy source.

Further features and advantages of the invention are contained in the description be-

low, in which preferred embodiments of the invention are explained as an example20

with reference to schematic drawings, in which:

Figure 1 shows a diagram of an electrical storage cell in the form of a so-called

pouch cell;

Figure 2 shows an embodiment of an enclosing element according to the inven-

tion;25

Figure 3 shows an embodiment of a frame for a stacked arrangement of electri-

cal storage cells;

Figure 4 shows an embodiment of the storage module according to the inven-

tion;

Figure 5 shows a further embodiment of a storage module according to the in-30

vention;
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Figure 6 shows a further embodiment of a storage module according to the in-

vention with housing;

Figure 1 schematically shows an electrical storage cell (50) in the pouch cell format.

The electrical storage cell has a contacting side (51), also known as the front side, a

rear side (52), an upper side (53), a lower side (54) and optionally other sides. On the5

contacting side, a first contact element (55) and a second contact element (56) are

arranged, representing a positive and a negative electrical pole of the storage cell.

With the electrical storage cell shown, these are designed as metal tongues.

Figure 2 shows an embodiment of an enclosing element according to the invention

(10). This comprises a first partial area (11), a second partial area (12), a third partial10

area (13) and a fourth partial area (14). The second (12), third (13) and fourth (14)

partial areas extend pointing in the same direction at a right angle away from the first

partial area (11). In this form, the four partial areas of the enclosing element (10) rep-

resent parts of four adjacent sides of a hollow cuboid. The second partial area (12) has

a plurality of first holes (15). The third (13) and in this embodiment also the fourth15

partial area (14) have second holes (16).

Figure 3 shows components of a storage module according to the invention (20). A

plurality of carrier plates (21), a circuit board plate (23) and a rear-side plate (24) can

be seen. The circuit board plate (23) and in this embodiment also the rear-side plate

(24) have first passage openings (25) and second passage openings (26). The carrier20

plates (21) have protrusions (27) on their front and rear sides. These protrusions (27)

engage into the second passage openings (26) of the circuit board plate (23) and the

rear-side plate (24). The circuit board plate (23) further has a first metal layer (28)

and a second metal layer (29) in the area of the first openings. The circuit board plate

(23) and rear-side plate (24) can be identical. In the case of the rear-side plate (24),25

there is however no need for the first passage openings (25) and the first (28) and sec-

ond metal layer (29).

Figure 4 shows an embodiment of a storage module according to the invention (20).

For better clarity, only one enclosing element (10) is shown. A stacked arrangement of

a plurality of electrical storage cells (50) is framed by the frame structure made by the30

circuit board plate (23), the rear-side plate (24), and carrier plates (21). The first con-

tact elements (55, not shown) and second contact elements (56) are guided through

the first passage openings (25) and combed over upwards so that they are arranged in
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parallel at least in sections with the front side of the circuit board plate (23) in the area

of the first (28, not shown) and second metal layer (29). The enclosing element (10)

lies with its first partial area on one side of the stacked arrangement of the plurality of

electrical storage cells. The second partial area (12) of the enclosing element (10) lies

in contact on the front side of the circuit board plate (23) and the sections of the first5

combed over contact elements arranged there of the storage cells (50). In this embod-

iment, the third partial area (13) of the enclosing element (10) is positioned at a dis-

tance from the uppermost carrier plate (21). Also, the fourth partial area (14, not

shown) of the enclosing element (10) is positioned at a distance from the lowest carri-

er plate (21). In the embodiment shown here, a second impact-dampening layer (35) is10

arranged in the intermediate space between the fourth partial area (14) of the enclos-

ing element (10) and the lowest carrier plate (21).

Figure 5 shows a further embodiment of a storage module (20) according to the inven-

tion, with an enclosing module consisting of two enclosing elements (10). On the third

partial areas (13) of the enclosing elements (10), three electrical poles (33) respectively15

are arranged in an electrically conductive manner. The enclosing elements (10) are

positioned at a distance from each other.

Figure 6 shows a further embodiment of a storage module (20) according to the in-

vention with housing. For greater clarity, the module lid (32) and module bowl (31)

are not shown in full, but are cut open on the hatched areas. The housing, consisting20

of the module bowl (31) and module lid (32), encloses the enclosing module (10) and

the components enclosed by it. The electrical poles (33) are connected to the module

lid (32). The electrical poles (33) remain connected to the enclosing elements (10) in

an electrically conductive manner.

The features of the invention disclosed in the above description, in the claims and in25

the drawings can be essential both individually and in any combination required for

the realization of the invention in its various embodiments.
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Claims

1. An enclosing element, set up and designed for enclosing and electrically contacting

an, in particular essentially cuboid, stacked arrangement of a plurality of electrical

storage cells, comprising

at least one first essentially flat partial area, set up and designed for being brought

into contact on a first side surface of the arrangement of electrical storage cells,

at least one second essentially flat partial area, set up and designed to be brought in-

to contact on a second side surface of the arrangement of electrical storage cells, and

at least one third essentially flat partial area, set up and designed to be attachable,

fittingly or at a distance, from the arrangement of electrical storage cells, when the

first partial area and the second partial area are in contact with the first or second

side surface of the arrangement of electrical storage cells, and

optionally, at least one fourth essentially flat partial area, set up and designed to be

attachable opposite the third partial area fittingly or at a distance from the arrange-

ment of electrical storage cells,

wherein the first, second, third and optionally fourth partial areas are connected to

each other, in particular are designed as a single piece.

2. The enclosing element according to Claim 1, characterized in that

said enclosing element, in particular the first, second and third partial area and op-

tionally the fourth partial area, consists of or comprises an electrically conductive

material, which has an electrical conductivity of more than 1x10^6 S/m, preferably

more than 20x10^6 S/m, particularly preferably more than 35x10^6 S/m, in partic-

ular more than 50x10^6 S/m, in each case at a temperature of 300K, and/or

that said enclosing element, in particular first, second and third partial area, and op-

tionally the fourth partial area, consists of a material or comprises said material

which has a thermal conductivity of more than 50 W/(m K), preferably more than

100 W/(m K), particularly preferably more than 200 W/(m K), in each case at a

temperature of 0 °C.

3. The enclosing element according to Claim 1 or 2, characterized in that

said enclosing element, in particular the at least one first partial area, the at least

one second partial area and/or the at least one third partial area and optionally the

at least one fourth partial area comprises copper or consists of copper.



22

4. The enclosing element according to any one of the preceding claims, characterized

in that

the second partial area and the third partial area, and optionally also the fourth par-

tial area, extend from the first partial area, and in particular are connected with said

partial area as a single piece, wherein the second partial area and the third partial

area and optionally, the second partial area and the fourth partial area, and option-

ally, the third partial area and the fourth partial area, are not directly connected to

each other.

5. The enclosing element according to any one of the preceding claims, characterized

in that

the first, second and third partial areas, and optionally the fourth partial area, have

an essentially rectangular base area and/or in that

the second partial area has a plurality of first holes which are at a distance, in par-

ticular a regular distance, from each other, designed for the passage of soldering ma-

terial, wherein preferably groups, in particular pairs or triplets, of the first holes are

present at a distance from adjacent groups, in particular pairs or triplets, of the first

holes, and/or in that

the third partial area has second holes, in particular three second holes, set up and

designed for the mechanical and/or electrical connection of the third partial area

with pole contacts, and/or in that

opposite the second partial area, no further partial area extends from the first partial

area away from the surface of said partial area.

6. An enclosing module comprising or consisting of a first enclosing element according

to any one of the preceding claims, and a second enclosing element according to any

one of the preceding claims which is spatially separated from said first enclosing el-

ement, and is in particular identical.

7. A storage module, comprising

a stacked arrangement of a plurality of electrical storage cells, in particular at least

5, preferably at least 10, and particularly preferably at least 15 electrical storage

cells, with a contacting side and a rear side opposite the contacting side, and an up-

per side extending between the contacting side and the rear side and a lower side

opposite the upper side, extending between the contacting side and the rear side,
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a plurality of carrier plates with a front-side edge corresponding to the contacting

side and an opposite rear-side edge and

a circuit board plate, and

optionally a rear side plate,

wherein the contacting sides of the storage cells are present on the same side of the

arrangement,

wherein the carrier plates of the plurality of carrier plates are respectively present

between adjacent storage cells,

wherein the storage cells each have a first and a second contact element on the con-

tacting side, a positive or a negative electrical pole representing the storage cell, in

particular in the form of an electrically conductive metal tongue, and

wherein the circuit board plate comprises first passage openings, in particular in the

form of slits, for the first and second contact elements.

8. The storage module according to Claim 7, characterized in that

the circuit board plate comprises second passage openings or recesses, arranged in

particular along the essentially central longitudinal section of the circuit board plate,

and that the carrier plates on the front-side edge are equipped with at least one first

protrusion, set up and designed to engage into the respective corresponding second

passage openings or recesses of the circuit board plate, in particular in a latching

manner.

9. The storage module according to Claim 7 or 8, characterized in that

the rear-side plate comprises third passage openings or recesses, arranged in partic-

ular along the essentially central longitudinal section of the rear-side plate, and the

carrier plates on the rear-side edge are equipped with at least one first protrusion,

set up and designed to engage into the respective corresponding third passage open-

ings or recesses of the rear-side plate, in particular in a latching manner.

10. The storage module according to any one of Claims 7 to 9, characterized in that

the stacked arrangement of the plurality of electrical storage cells comprises on its

upper side a carrier plate from the plurality of carrier plates and/or on its lower side

one carrier plate from the plurality of carrier plates, preferably equipped in each

case with at least one first protrusion on the front-side edge, and optionally at least

one second protrusion on the rear-side edge.
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11. The storage module according to Claim 10, characterized in that

the at least one first protrusion on the front-side edge of the upper-side carrier plate

engages into a second passage opening or recess or preferably into an edge-side inlet

of the circuit board plate, in particular in a latching manner, and that

the at least one second protrusion on the rear-side edge of the upper-side carrier

plate engages into a third passage opening or recess or preferably into an edge-side

inlet of the circuit board plate, in particular in a latching manner and/or that

the at least one protrusion on the front-side edge of the lower-side carrier plate

latches into a second passage opening or recess or preferably into an edge-side inlet

of the circuit board plate, in particular in a latching manner, and that

the at least one second protrusion on the rear-side edge of the lower-side carrier

plate engages into a third passage opening or recess or preferably into an edge-side

inlet of the circuit board plate, in particular in a latching manner.

12. The storage module according to any one of Claims 7 to 11, characterized in that

the circuit board plate comprises a base plate made of plastic and on the side facing

away from the storage cells, a first metal layer and spatially and/or electrically sepa-

rate from this, a second metal layer, wherein the first metal layer is positioned in the

area of the first passage openings for the first contact element, and the second metal

layer is positioned in the area of the first passage openings for the second contact el-

ement, and wherein the first and the second metal layer have corresponding open-

ings in the area of the overlap with the first passage openings.

13. The storage module according to any one of Claims 7 to 12, characterized in that

the stacked arrangement of a plurality of electrical storage cells is sheathed, in sec-

tions or essentially fully, with at least one film, in particular adhesive film.

14. The storage module according to any one of Claims 7 to 13, further comprising

the enclosing module according to Patent Claim 6,

wherein the second partial area of the first enclosing element and the second partial

area of the second enclosing element are in contact with the circuit board plate,

wherein the first partial area of the first enclosing element lies in contact on the first

side area of the stacked arrangement of the plurality of electrical storage cells that

extends between the contacting side and the rear side of the stacked arrangement of

the plurality of electrical storage cells,
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wherein the first partial area of the second enclosing element lies in contact on the

second side surface of the stacked arrangement of the plurality of electrical storage

cells, which extends between the contacting side and the rear side, positioned oppo-

site the first side surface, and

wherein the two enclosing elements are provided electrically insulated from each

other, in particular at a distance from each other.

15. The storage module according to Claim 14, characterized in that

the third partial area of the first enclosing element and the third partial area of the

second enclosing element are arranged at a distance from and essentially parallel to

the upper side of the stacked arrangement of the plurality of electrical storage cells.

16. The storage module according to Claim 14 or 15, characterized in that

the fourth partial area of the first enclosing element and the fourth partial area of

the second enclosing element are arranged at a distance from and essentially paral-

lel to the lower side of the stacked arrangement of the plurality of electrical storage

cells.

17. The storage module according to any one of Claims 14 to 16, further containing

at least one module cover which is equipped with a plurality of electrical poles, in

particular an even number of electrical poles, preferably at least 2 poles, particularly

preferred at least 4 poles, and very particularly preferably at least 6 poles, which are

set up and designed to create an electrically conductive connection with the storage

cells.

18. The storage module according to Claim 17, characterized in that

a first group, in particular the first half, of the plurality of electrical poles is connect-

ed or connectable mechanically and electrically with the third partial area of the first

enclosing element, in particular by use of the second holes present there, and that a

second group, in particular the second half, of the plurality of electrical poles is con-

nected or connectable mechanically and electrically with the third partial area of the

second enclosing element, in particular by use of the second holes present there.

19. The storage module according to Claim 17 or 18, further containing
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a module bowl with bowl side walls and a bowl floor, wherein the module lid, in par-

ticular by use of adhesion, is connected or connectable to the module bowl, in par-

ticular in a fluid- and/or dust-tight manner.

20. The storage module according to Claim 19, characterized in that

the module bowl and module lid consist of or comprise at least one plastic material,

in particular polyethylene or polypropylene or an ethylene copolymer or a propylene

copolymer, wherein the module lid is formed from, and in particular consists of, a

harder plastic material than the module bowl.

21. The storage module according to any one of Claims 16 to 20, further comprising

between the lower side of the stacked arrangement of the plurality of electrical stor-

age cells and the bowl floor, at least one first impact-dampening layer, or between

the lower side of the stacked arrangement of the plurality of electrical storage cells

and the fourth partial areas of the first and second enclosing element, at least one

second impact-dampening layer and/or between the fourth partial areas of the first

and second enclosing element and the bowl floor at least one third impact-

dampening layer is provided.

22. The storage module according to any one of Claims 14 to 21, characterized in that

all positive electrical poles of the storage cells of the stacked arrangement of the plu-

rality of electrical storage cells are respectively connected in an electrically conduc-

tive manner with the second partial area of the first enclosing element, and all nega-

tive electrical poles of the storage cells of the stacked arrangement of the plurality of

electrical storage cells are respectively connected in an electrically conductive man-

ner with the second partial area of the second enclosing element, so that the storage

cells are provided in a parallel connection.

23. The storage module according to any one of Claims 17 to 22, characterized in that

a first group, in particular the first half, of the electrical poles of the module cover is

connected in an electrically conductive manner with the second partial area of the

first enclosing element, and that a second group, in particular the second half, of the

electrical poles of the module cover, is connected in an electrically conductive man-

ner with the second partial area of the second enclosing element.
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24. A load disconnector, which is set up and designed to interrupt an electrically con-

ductive connection, comprising

a communication interface,

at least one control unit and

at least one relay, set up and designed to switch to and fro between an open and a

closed state,

wherein the electrically conductive connection when the relay is open is interrupted,

and the electrically conductive connection when the relay is closed is closed,

wherein the control unit is set up and designed to switch the relay into the open

and/or closed state, in particular into the open state, depending on the voltage, cur-

rent strength, electrical capacity and/or the temperature.

25. An arrangement for supplying electrical energy, comprising

at least one storage module according to any one of Claims 7 to 23 and at least one

load disconnector according to Claim 24.

26. A trough for holding storage modules, comprising

a trough body and a trough lid, and in the trough body, at least one storage module

according to any one of Claims 7 to 23, in particular according to any one of Claims

19 to 23, and/or

at least one arrangement for supplying electrical energy according to Claim 25.

27. The trough according to Claim 26, characterized in that

the trough lid comprises at least two trough poles, which are set up and designed to

conduct electric power from the interior of the closed trough to the outer side of the

closed trough, and which are connected or connectable with the trough lid in a fluid-

tight and/or dust-tight manner.

28. The trough according to Claim 26 or 27, characterized in that

the trough lid further comprises at least one communication interface which is set

up and designed to enable communication, in particular a transmission of electrical

impulses, between the interior of the closed trough and the outside world, and

which is connected or connectable with the trough lid in a fluid-tight and/or dust-

tight manner.

29. The trough according to any one of Claims 26 to 28, further comprising
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at least one, in particular metallic, hold-down clamp and at least two connectors,

wherein the

at least one hold-down clamp is arranged between the trough lid and the at least one

storage module or the at least one arrangement for supplying electrical energy.

30. The trough according to Claim 29, characterized in that

the at least one storage module with the at least one load disconnector is connected

in a second connection and that the second connection is connected to the trough

poles in an electrically conductive manner.

31. The trough according to any one of Claims 26 to 30, further comprising at least one

electronic unit, which during generic use of the trough is preferably located above

the storage module or storage modules.

32. A transport vehicle, in particular a baggage tow truck, forklift truck, golf cart, goods

storage transport vehicle or aeroplane tow truck, containing at least one storage

module according to any one of Claims 7 to 23, at least one arrangement for supply-

ing electrical energy according to Claim 25, at least one load disconnector according

to Claim 24 and/or at least one trough according to any one of Claims 26 to 31.

33. The use of at least one storage module according to any one of Claims 7 to 23, at

least one arrangement for supplying electrical energy according to Claim 25, at least

one load disconnector according to Claim 24 and/or at least one trough according to

any one of Claims 26 to 31, in particular according to any one of Claims 29 to 31, for

the supply of transport vehicles, in particular baggage tow trucks, forklift trucks, golf

carts, goods storage transport vehicles or aeroplane tow trucks, with electrical ener-

gy or as a stationary energy storage source.


