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SYSTEM FOR FITTING TO A BATTERY A DEVICE FOR THE HANDLING OF
SAID BATTERY AND RELATIVE DEVICE AND BATTERY

The invention concerns a system for fitting to a battery a device for handling it and a
relative device and battery.

The system and the device proposed are particularly suitable for application to the cover
of a battery. 4

As is known, the casing of a battery, and in particular of a starter or tractor battery,
consists of a cover that closes a container provided internally with a plurality of
partition walls. These identify the cells inside which the electrodes or positive and
negative plates that form the battery elements are arranged, immersed in the electrolyte.
The cover is generally provided with a plurality of holes, one for each cell, closed by
corresponding plugs, which permit the supply of top-up liquids to each cell.

The cover is generally applied to the container by means of a heat-sealing process which
involves all the points of contact with the container and therefore the perimeter edge of
the container and the upper ends of the partition walls.

To facilitate lifting and transport of said batteries, some covers are furthermore provided
with one or more devices for handling the batteries, also called handles that facilitate
lifting and handling of the battery.

Said handles consist of a U-shaped element provided with two through holes made at
the ends of the two arms of the U, each suitable for receiving a corresponding pin
provided on the cover.

Said connection system allows the handle to rotate around an axis and to assume a
compact rest position, horizontally collapsed, and a vertical operating position,
necessary to permit gripping of the handle.

The number of handles with which the battery is provided varies according to the
dimensions of the battery and the load they have to withstand during the lifting and
transport phases.

Each handle is generally applied manually to the cover.

A first drawback of the connection system described consists in the fact that the
coupling of the pin to each hole must be sufficiently accurate and precisely fitting to
prevent detachment of the handle during lifting.

A further drawback, linked to the preceding one, consists in the fact that the rotation of
the handle around the above-mentioned axis is not easy due to the friction that develops
between the pin and the wall of the hole. This makes it difficult to raise the handle from

the rest position to the vertical operating position.
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A further drawback consists in the fact that the known connection systems cannot be
positioned at any point on the cover.

A further drawback, linked to the preceding one, consists in the fact that the connection
pins are generally arranged in the vicinity of the areas where the cover is sealed to the
container. This means that during the lifting phase, the connection pins discharge the
weight of the battery onto said sealed areas, stressing them and at times damaging them.
A further drawback lies in that assembly of the handle generally requires the
intervention of an operator, thus significantly affecting the cost of the battery.

The object of the present invention is to overcome said drawbacks.

In particular, a first object of the invention is to provide a system for fitting to a battery
a device for the handling of said battery, as well as a relative device and battery, which
are dependable and facilitate raising of the device from the rest position to the operating
position, thus guaranteeing the necessary reliability and sturdiness.

A further object of the invention is to provide a dependable, simple and inexpensive
fitting system.

A further object of the invention is to propose a fitting system that can be provided
substantially at any point on the cover or container of a battery.

Another object of the invention is to provide a device which is dependable and can be
anchored to the cover of a battery at any point.

A further object of the invention is to provide a fitting system and a device which, in the
rest position, do not protrude from the upper surface of the cover.

A further object of the invention is to provide a device which, compared to the known
handles, can be raised more easily to the operating position by the user.

A further object of the invention is to provide a fitting system that permits application of k
the lifting device to the relative cover, without the need for tools and in a simple quick
manner.

Another object of the invention is to provide a fitting system, a device and a battery that
have a low production cost.

A further object of the invention is to provide a fitting system, a device and a battery,
the application of which is quick and easy and can also be performed automatically by
mechanical actuators also directly on the cover and/or battery production line.

A further object of the invention is to provide a fitting system and device that withstand
greater loads than the analogous handles of known type.

A further object of the invention is to provide a fitting system and a device that can be

easily removed from the battery.
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A further object of the invention is to provide a fitting system that permits
simplification of the mould for the production of said covers, compared to the
functionally analogous covers of known type.

Said objects have been achieved through the implementation of a system for fitting to a

battery a device for the handling thereof, a device for the handling of a battery and a

battery, described and characterised in the respective independent claims.

Advantageous embodiments of the invention constitute the subject of the dependent

claims.

Advantageously, the solution proposed permits arrangement of the anchoring points of

the device at any point on the battery cover. This advantageously enables the

distribution of weight on the device to be improved and therefore offers greater safety
and ease of transport of the battery.

Again advantageously, with the solution proposed the most suitable areas can be chosen

for discharging the stress supported by the connection system, and the anchoring points

can be arranged well away from the sealed areas, thus significantly reducing the risk of
damaging them.

In fact, the connection system proposed can be provided in the areas of the cover

between two cells, thus advantageously obtaining discharge of the weight supported on

two adjacent seals and reducing the risk of damaging the seals.

Again advantageously, the simplicity of assembly of the device on the cover means that

it can be installed at any time, also by the user, thus also permitting optimisation of

storage of the various parts of the battery.

Said objects and advantages will be highlighted in greater detail in the description of

some preferred embodiments of the invention, provided by way of non-limiting

examples, with reference to the attached drawings, wherein:

- Figure 1 shows a lateral view of a battery with a device for the handling thereof,
subject of the invention, in an operating position and provided with a fitting system
also subject of the invention;

- Figure 2 shows a different lateral view of the battery and the device shown in Figure
1

- Figure 3 shows an elevation view of the battery of Figure 1 with the device arranged
in a horizontal rest position;

- Figure 4 shows a lateral view of the device of Figure 1;

- Figure 5 shows a section along the horizontal plane A-A of Figure 1 of the device

and part of the battery cover, before fitting, in which the fitting system can be seen
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more clearly;

Figure 6 shows a section along the vertical plane B-B of Figure 6 of the device and
part of the battery cover, before fitting, in which the fitting system can be seen more
clearly;

Figure 7 shows a partial enlarged section view of part of the fitting system of Figure
5;

Figure 8 shows an enlarged section view of another part of the fitting system shown
in Figure 5;

Figure 9 shows an enlarged section view of a part of the fitting system shown in
Figure 6;

Figure 10 shows a lateral view of another embodiment of a device carried out
according to the invention;

Figure 11 shows a lateral view of a further embodiment of a device carried out
according to the invention;

Figure 12 shows an elevation view of the battery and the device of Figure 1 before
fitting;

Figures 13 to 16 each show a section along the horizontal plane A-A of Figure 1 of
some parts of the system of the invention, during fitting of the device to the battery;
Figure 17 shows an elevation view of the battery and the device once fitting has been
performed;

Figure 18 shows a section view along the horizontal plane A-A of Figure 1 of the
cover and the device once fitting has been performed;

Figure 19 shows a lateral view of the battery cover and the device of Figure 1 once
fitting has been performed, in the operating position;

Figure 20 shows a section view of the cover and the device along the plane B-B of
Figure 19;

Figures 21 and 22 each show a view of an enlarged section of some parts of the
fitting system when the device is arranged in the operating position shown in Figure
20;

Figure 23 shows a lateral view of a further embodiment of a device carried out

according to the invention.

By way of introduction, it should be noted that the same parts of the individual

embodiments have the same reference numbers. If the position of an element is varied,

the position indications given in the individual examples of embodiment must be

transferred to the new position.
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Although the embodiments described herein refer to lead acid batteries, it is clear that
the solution proposed can also be applied to other types of batteries.

A system for fitting a battery handling device 100 to a battery 500, subject of the
invention, is shown in Figures 1 to 4.

In the case in point the battery 500 comprises a casing with a cover 501 to which the
device 100 is applied, which closes a container 502 provided internally with a plurality
of partition walls, not shown herein, to define the cells inside which the electrodes
forming the elements of the battery are arranged, immersed in the electrolyte.

The device 100 comprises, as can be better seen in Figures 4, 5 and 6, part of a fitting
system proposed and a gripping element 50 which, in the example of embodiment
shown and as will be better seen below, consists of an element of the fitting system.

The fitting system shown furthermore allows the device 100 to rotate around a
substantially horizontal axis 2 to move the gripping element 50, as will be better seen
below, from a substantially horizontal rest position, shown in Figure 3, to at least one
operating position, one of which is shown in particular in Figures 1 and 2.

Said system, indicated as a whole by 1 in Figures 5 and 6, comprises at least one
connection element 3 suitable for being accommodated in a corresponding housing 5.

In particular, in the embodiment shown there are two connection elements 3, joined by a
spacer element 4 and suitable for being accommodated in as many equally spaced
housings 5.

Said housings 5 are obtained, in the embodiment shown, in the cover 501 of the battery
500.

According to the invention, the system 1 furthermore comprises guide means 6 suitable
for guiding each element 3 during application of the device 100 to the battery 500, to
move it from its natural position and overcome a narrowing 10 of the housing 5,
permitting insertion in the respective housing 5, with subsequent return to the natural
position, thus obtaining anchoring of the device 100 to the battery 500.

It should be observed that, in the particular embodiment shown, the elastic movement of
the elements 3 moves them away from each other.

As regards the connection elements 3, each of them comprises a substantially
cylindrical body 7, shown in detail in Figure 7, provided at the two ends of the spacer
element 4, whose length 8 is such as to enable it to be accommodated in the
corresponding housing 5.

Each housing 5 comprises a cavity 9, substantially cylindrical and substantially coaxial

to the axis 2, which continues through the above-mentioned narrowing or first passage
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10 of width 11, visible in detail in Figure 8, developing in the lateral part of the cavity 9,
and through a second passage 12 of width 13, visible in detail in Figure 9, involving the
upper part of the cavity 9.

It should be observed that the length 14 of the cavity 9 is greater than the width 11 and
13 of the passages 10 and 12 and that the width 11 of the first passage 10 is
substantially equal to the length 8 of the body 7.

Since the length 14 of the cavity 9 is greater than the length 8 of the cylindrical body 7,
in the transit area between cavity 9 and passages 10, 12, there are two shoulders or
teeth, indicated respectively by the numbers 15 and 16, against which the connection
element 3 and in particular the cylindrical surface of the body 7 rest.

It should furthermore be observed, as will be better seen below, that the first passage 10
advantageously permits insertion in the cavity 9 of the element 3, while the second
passage 12 advantageously permits rotation of the device 100 around the axis 2.

As regards the guide means 6, they comprise, in the embodiment shown, two
substantially flat surfaces 17 provided on the cover 501 of the battery 500, visible in
detail in Figures 5 and 8, each of which develops on a plane crosswise to the axis of
rotation 2.

The surfaces 17 are arranged near each housing 4 and in particular near the first passage
10.

As regards the spacer element 4, in the embodiment shown it is substantially U-shaped
and comprises two substantially parallel parts 40, each provided at one end with a
connection element 5 and having the other end integral with a part 41 crosswise to the
others which, in the case in point, constitutes the gripping element 50.

The spacer element 4 is made of a material and/or in a shape such as to give the parts 40
an elasticity which, during application of the device 100 to the battery 500, keeps the
connection elements 3 apart.

In a preferred embodiment of the invention, the spacer element 4 is made of moulded
plastic.

It is clear that in other embodiments it can have a different geometrical shape, for
example the shape of an arc, and be made of another material.

Another embodiment of a device for the handling of a battery carried out according to
the invention, indicated as a whole by number 101 in Figure 10, differs from the
preceding one due to the fact that the gripping element 50 does not consist of a part of
the fitting system 1.

A further embodiment of a device for the handling of a battery carried out according to
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the invention, indicated as a whole by number 102 in Figure 11, differs from the
preceding one due to the fact that the fitting system comprises three connection
elements 3 provided on as many parts 40 or parallel arms. This advantageously permits
increase in the lifting capacity of the device and selection of the areas of the battery
most suitable for withstanding the stress during handling thereof.

Again advantageously, the system allows the third arm to be positioned also near the
centre of the battery, resulting in greater balance during transport of the same.

Assembly of the device on the battery will be described below with reference to the first
of the embodiments described, shown in Figures 1 to 9, there being no substantial
differences with respect to the other embodiments.

A further embodiment of a device with a fitting system carried out according to the
invention, indicated as a whole by 103 in Figure 23, differs from the preceding ones due
to the fact that it comprises only one connection element 3 suitable for being
accommodated in a corresponding housing 5.

According to the invention, on assembly the device 100 is positioned with the
connection elements 3 facing the first passage 10, as shown in detail in Figure 12, and
said device is moved towards the housings 5.

Said movement brings the connection elements 3 into contact with the plane 17 which,
due to the elasticity of the element 3 and/or of the spacer element 4, gradually moves
each of the elements 3 away from their natural rest position, as shown in detail in
Figures 13 and 14, until they are aligned with the corresponding first passage 10.
Continuing its movement, the connection element 3 crosses the first passage 10 and
reaches the cavity 9, overcoming the first shoulder or tooth 15. This causes elastic
return to the initial position of the two connection elements 3, which are thus positioned
at the initial distance which is shorter than the distance between the first two passages
10, obtaining snap fitting of the device 100, as shown in Figures 16 and 17.

As can be observed, any attempt to extract the device 100 by moving it in a direction
opposite to the previous one is hindered by the first shoulder 15 or tooth, as can be seen
in Figures 16 and 18; the shoulder 15 counteract the surface of the body 7 and, once
fitting has been obtained, prevents the element 3 from coming out of the housing 5.
Once the fitting has been obtained, the device 100 can rotate around the axis 2 to be set,
for example, to the vertical operating position shown in Figures 19 and 20.

In said position the user can hold the device 100 by gripping the element 50 and then
raise and handle the battery 500.

In said situation the second shoulder 16 prevents the element 3 from coming out of the
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housing 5 in addition to supporting the weight of the battery 500.

The solution advantageously comprises two separate shoulders 15 and 16 provided on
opposite parts of the same seat 5, which perform the same functions in different
situations, more precisely each of them is respectively suitable for preventing the
element 3 from coming out of the seat 5 when the device is in the horizontal position
and when the battery is lifted/transported.

In this regard it should be furthermore observed that, as can be seen also in the enlarged
views of Figure 21 and 22, since the width 13 of the second passage 12 is narrower than
the length 8 of the cylindrical body 7, even a possible movement of the body 7 inside
the cavity 9 would not cause the connection element 3 to come out of the housing 5.
This also advantageously permits a certain slack to be maintained in the coupling
between the body 7 and the cavity 9 which allows for reduction of the friction that
develops during rotation of the device 100 around the axis 2, facilitating the movement
thereof.

It should furthermore be observed that advantageously the device 100 can be fitted to
the battery also by setting the device 100 to an initial position different from the
horizontal one shown. The fitting can in fact be obtained also by setting the device 100
to a different initial position with respect to the axis 2, for example the vertical position.
Here again the user only has to position the elements 3 at the level of each seat 5 and
move the device 100 bringing the elements 3 towards the respective housings 5, to
obtain the above.

If necessary, to release the device 100 from the battery 500, the user must use a tool,
moving the connection elements 3 away from each other until they are aligned with the
respective first passages 10, and simultaneously move the device 100 in the direction
opposite the previous one.

A further embodiment of the fitting system not shown herein differs from the preceding
ones due to the fact that the connection elements are provided on the cover and/or on the
container of the battery and the corresponding housing is integral with the device. From
the above it is clear that, in said case, during application of the device to the battery, it is
the housings 5 that move away from each other and not the connection elements 3.

A further embodiment of the invention not shown herein differs from the preceding
ones due to the fact that the first passages 10 are positioned at a distance from each
other that is shorter than the distance between the corresponding connection elements 3.
In this case the guide means 6 act during fitting of the device to the battery, moving the

two connection elements 3 and/or the housings 5 closer until they are aligned with the
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respective first passages 10 and/or with the respective connection elements 3.

From what has been said, it is clear that the solution proposed eliminates the drawbacks
described above and achieves the set objects.

It is clear that the dimensions and shapes of the various components of the fitting
system, of the device and of the battery can vary.

The descriptions provided have furthermore shown that application of said handle 3 to
the cover 2 is easy and can be performed without the use of any tools, and can be easily
automated, also on the production line.

It has advantageously been found that, given the configuration of the connection
elements 3 and the seats 5, the device can be easily lifted and gripped by the user.

It should furthermore be observed that it is advantageously possible, as shown also in
the examples of embodiment illustrated in the attached drawings, to make in the cover
and/or in the container of the battery a compartment suitable for accommodating the
device, when it is in the rest position, reducing the overall dimensions thereof.

Lastly it should be observed that the housings 5 and/or the connection elements 3 can be
easily obtained by appropriately shaping the mould in which the cover and/or the
container of the battery is produced; likewise, it is easy to see that the device and the
fitting system proposed are simple to carry out.

It should furthermore be observed that the points for anchoring the fitting system to the
battery can be located in any area of the cover 501 and/or of the container 502, and in
particular can be positioned, as in the examples of embodiment shown in the attached
figures, between one cell and another of the battery or well away from the seals, thus
reducing the risk of damaging said seals during handling.

Although the invention has been described with reference to the attached drawings, it
can undergo modifications during production, all falling within the same inventive

concept expressed in the following claims and therefore protected by the present patent.
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1)

2)

3)

4)

3)

CLAIMS
System for fitting to a battery (500) a device (100, 101, 102) for the handling of
said battery, comprising at least one connection element (3) suitable for being
accommodated in at least one housing (5), characterised in that it furthermore
comprises guide means (6) suitable for guiding said at least one connection element
(3) during application of said device (100, 101, 102) to said battery (500) to move it
from its natural position and overcome a narrowing (10) of said at least one housing
(5), permitting insertion thereof in said at least one housing (5) with subsequent
return to the natural position.
System for fitting to a battery (500) a device (100, 101, 102) for the handling of
said battery, comprising at least one connection element (3) suitable for being
accommodated in at least one housing (5), characterised in that said at least one
connection element (3) snap-fits into said at least one housing (5), allowing said
device to rotate around at least one axis (2) and to be moved from at least one rest
position with minimum overall dimensions to at least one second operating position
suited to permit gripping thereof.
System (1) for fitting to a battery (500) a device (100, 101, 102) for the handling of
said battery, comprising at least two housings (5) joined to each other by a spacer
element (4), said housings being suitable for accommodating as many connection
elements (3) substantially equally spaced from each other, characterised in that it
also comprises guide means (6) suitable for moving apart or moving near each
other said at least two connection elements (3) during application of said device
(100, 101, 102) to said battery (500), to permit the insertion of said connection
elements (3) in the respective housings (5).
System (1) for fitting to a battery (500) a device (100, 101, 102) for the handling of
said battery (500), comprising at least two connection elements (3) joined to each
other by a spacer element (4), said connection elements (3) being suitable for being
accommodated in as many housings (5) substantially equally spaced from each
other, characterised in that it also comprises guide means (6) suitable for moving
apart or moving near each other said housings (5) during application of said device
(100, 101, 102) to said battery (500), to permit insertion of the respective
connection elements (3).
System according to claim 1) or 2) or 3) or 4), characterised in that said at least
one or two connection elements (3) comprise a substantially cylindrical body (7)

suitable for being accommodated in the corresponding housing (5).
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6) System according to claim 1) or 2) or 3) or 4) or 6), characterised in that said at
least one or two housings (5) comprise a cavity (9) which continues through a first
passage (10) developing in the lateral part of said cavity (9), suitable for permitting
insertion in said cavity (9) of said corresponding element (3), and through a second
passage (12) involving the upper part of said cavity (9), suitable for permitting the
rotation of said device around an axis (2).

7) System according to claim 6), characterised in that the length (14) of said cavity
(9) is greater than the width (11, 13) of said passages (10, 12) thus forming in the
transit area between said cavity (9) and said passages (10, 12) two shoulders or
teeth (15, 16) suitable for counteracting said connection element (3), once fitting
has been performed, to prevent it from coming out of said housing (5).

8) System according to claims 5) and 6) or 5) and 7), characterised in that the width
(11) of said first passage (10) is substantially equal to the length (8) of said body
.

9) System according to any of the preceding claims, characterised in that said guide
means (6) comprise at least one surface (17) cooperating by contact with said at
least one or two connection elements (3) or with said one or two housings (5).

10) System according to claim 9), characterised in that said at least one surface (17) is
arranged in the vicinity of said housing (5).

11) System according to claims 6) and 9), characterised in that said at least one
surface (17) is arranged in the vicinity of said first passage (10).

12) System according to claim 3) or 4), characterised in that said spacer element (4)
comprises at least one part (41) connected to the ends of other two substantially
parallel parts (40), each provided at one end with at least one of said at least one or
two connection elements (3) or at least one of said one or two housings.

13) System according to claim 12), characterised in that said spacer element has an
elasticity such as to allow said at least two connection elements and/or at least one
of said housings to be elastically moved together or apart.

14) System according to any of the preceding claims, characterised in that it has at
least one rotation axis (2) for said device to allow said device to move from at least
one rest position with minimum overall dimensions to at least one second operating
position to permit gripping thereof.

15) System according to claims 1) and 6) or 2) and 6) or 6) and 14), characterised in
that said cavity (9) is substantially coaxial to the rotation axis (2) of said device.

16) Device (100, 101, 102) for handling a battery (500), comprising at least one
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gripping element (50) and a system for fitting to said battery, characterised in that
said fitting system (1) is produced according to the contents of any of the preceding
claims.

17) Device according to claim 16), characterised in that said at least one or two
connection elements (3) are integral with said device and said at least one or two
housings (5) are integral with said battery (500).

18) Device according to claim 1) or 2) or 3) or 4), characterised in that said at least
one or two housings are integral with said device and said at least one or two
connection elements are integral with said battery.

19) Device (100) according to claim 16) or 17) or 18), characterised in that said
gripping element (50) consists at least partially of a part of said spacer element (4).

20) Battery (500), comprising a casing and a device for the handling thereof,
characterised in that said device is applied to said battery by means of a fitting
system (1) according to any of the claims from 1) to 15).

21) Battery according to claim 20), characterised in that said casing has a
compartment suitable for accommodating said device (100, 101, 102) when the
latter is arranged in said rest position, reducing the overall dimensions thereof.

22) Battery (500) according to claim 20), characterised in that said fitting system is
provided partly on the cover (501) or the container (502) of said casing.

23) Battery (500) according to claims 20) or 21) or 22), characterised in that the parts
of said fitting system provided on said battery are positioned between one cell and
another of said battery and/or well away from the sealed areas of said battery.

24) Battery (500) comprising a casing and a device for the handling thereof,
characterised in that said device is produced according to any of the claims from
16) to 19).
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