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(57) On decrit un couvercle (1) de batterie
d’accumulateur présentant sur sa surface (2) un ou
plusieurs trous (10), chaque trou ¢tant con¢u pour
recevolr au moins un premier dispositif (20) servant
a la circulation de [I’¢lectrolyte lors du premier
chargement rapide destin¢ a la formation des €léments,
ains1 qu’au moins un second dispositif (30) servant au
remplissage de 1°¢lectrolyte lors des autres chargements
rapides. Ce couvercle (1) est pourvu d’un ou de plusieurs
conduits (5) re¢alis€és sur sa surface (2) et preésentant
chacun une extremite (51) faisant face a la surface du ou
des trous (10), I'extrémite (52) opposce €tant couplee a
au moins un conduit (62) present sur la paro1 verticale
interieure du boitier (6) de la batterie d’accumulateur a
laquelle ledit couvercle (1) est raccorde.
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(57) The mvention discloses a lid (1) for accumulator
batteries which presents on 1ts surface (2) one or more
holes (10), each one suited to receive at least one first
device (20) to ensure the circulation of electrolyte during
the first quick charge for the formation of the elements
and at least one second device (30) to ensure the re-11ll of
electrolyte during the other quick charges. Said Iid (1) 1s
equpped with one or more channels (5) made on the
surface (2), each of them presenting one end (51) facing
the surface of said one or more holes (10) and the
opposite end (52) coupling with at least one duct (62)
present on the mner vertical wall of the container (6) of
the accumulator battery to which said Iid (1) 1s coupled.
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(54) Title: A LID FOR ACCUMULATOR BATTERIES AND CHARGING DEVICES CO-OPERATING WITH SAID LID

i (57) Abstract

The invention discloses a lid (1) for accumulator batteries which presents on its surface (2) one or more holes (10), each one suited
to receive at least one first device (20) to ensure the circulation of electrolyte during the first quick charge for the formation of the elements
and at least one second device (30) to ensure the re-fill of electrolyte during the other quick charges. Said lid (1) is equipped with one or
more channels (5) made on the surface (2), each of them presenting one end (51) facing the surface of said one or more holes (10) and the
opposite end (52) coupling with at least one duct (62) present on the inner vertical wall of the container (6) of the accumulator battery to
which said lid (1) is coupled.
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A LID FOR ACCUMULATOR BATTERIES AND CHARGING DEVICES CO-
OPERATING WITH SAID LID |

The invention concerns a lid for electric accumulator
batteries which is suited to obtain gquick charges and
devices co-operating with said 1id, suited to obtain said
quick charges.

It 1s a known fact that the electric accumulator batteries

undergo a series of charges during their lifespan which are

done by connecting their poles with an external source of

electric power.

In particular, when the accumulator batteries are new, they

undergo a first charge which is done by the manufacturer
and which is needed for the formation of the elements.
Successively, during their lifespan, they also undergo a
plurality of other charges which are done by the user, each

of them being suited to restore their best operating condi-

tions.

It 1s a known fact that the charging process is rather long

(8 to 10 hours approx.) but it can be considerably shorte-
ned by performing the charge with suitable expedients.

For instance, it is a known fact that the time to perform
the first charge for the formation of the elements can be
considerably shortened, if the charge itself is done by
using electrolyte at low density kept at a constant tempe-
rature by means of an external recycling process in a
cooling closed circuit.

With regard to the successive charges which are performed
during the lifespan of the accumulator battery, these can
also be accelerated if while they are performed, air under

pressure 1s let into the accumulator battery, since air

under pressure by causing the electrolyte to bubble,

prevents 1its stratification.
By operating with such expedients, the charging and re-
charging times are considerably shortened.

There are some known devices which are applied to the

PCT/EP95/03972
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accumulator batteries and which perform the recycling of

the electrolyte and its simultaneous cooling inside the

thus allowing to quickly perform the

formation of the elements.

accumulator battery,

first charge for the Such devi-

ces belonging to the known technique present, however, the

inconvenience that the inlet of the electrolyte occurs
through the upper part of the container‘and, consequently,
the recycling process mostly affects the upper layers of

the electrolyte rather than the layers in the middle posi-

tion or near the bottom.

With regard to the maintenance re-charges of the accumula-
tor battery which are performed by the user during the
lifespan in the accumulator battery itself, there are some
known devices which permit to blow air inside the accumula-
tor battery during the re-charging operation, thus preven-
ting the stratification of the electrolyte. Such devices
belonging to the known technique essentially consist of a
vertical tube which penetrates into the accumulator battery
until it is near the bottom and through which air is blown
in by means of a terminal sleeve attached to the 1lid.

One limit that such devices present is that they only allow
the blowing of air but they do not also allow the re-fil-
ling of the electrolyte which is always necessary during
the re-charging operations. It is understood that such an
operating method implies rather long performing times.

The purpose of the present invention is to the overcome the
mentioned inconveniences.

The first purpose of the present invention is to obtain a
11d for accumulator batteries to which it is possible to
apply a first device which permits the cooling and the

closed-circuit circulation of the electrolyte outside the

accumulator battery that affect the whole mass of the

electrolyte itself, so as to quickly perform the first

charge for the formation of the elements.

Another purpose of the present invention is to obtain a 1lid

PCT/EP95/03972 .
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for accumulator batteries to which it is possible to apply

@ second device which permits the blowing of air into the

accumulator battery, so as to quickly perform also the

maintenance re-charges during the lifespan of the accumula-
tof_béttery.' _
Another purpose is that said second device also permits the

re-fi1lling of the electrolyte.

Not the last purpose is that the 1lid according to the

invention and the devices applicable to it and

sulted to
perform such qguick charges, also permit the discharge of

the fumes which develop during the charges themselves and

thelr conveyance to the outside.

The described purposes are achieved by a lid for accumula-

tor batteries which, in accordance with the main claim

presents, on 1ts essentially flat surface,

OIne oOr more

holes each suited to receive a first device to ensure the
circulation of the electrolyte during the first quick
charge for the formation of the elements and a second
device to ensure the re-fill of the electrolyte and the
other quick charges during the lifespan of the accumulator
battery and is characterized in that it is equipped with

one or more channels made in said surface, each of them

presenting one end facing the cylindrical surface of said
one or more holes and the opposite end coupling with a duct
present on the inner vertical wall of the container of the

accumulator battery which said 1lid matches, said duct

ending near the bottom of said container.
Said first device is characterized in that it comprises a

body having a suitable shape so as to be inserted into one

of said one or more holes of said 1id, said body presen-

ting:
- a first way to let the electrolyte into the accumulator

battery, said first way presenting one end connected with a

pipe for the inlet of said electrolyte and its opposite end

communicating with an annular recess made in the body of

PCT/EP95/03972
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said first device and communicating with the corresponding
end of each one of said first channels;

- @ second way to let the electrolyte flow out of the
accumulator battery, said second way presenting one end
connected with a pipe for the discharge of said electrolyte
ligquid and 1ts opposite end protruding inside said contai-
ner and suited to maintain by overflow the level of elec-
trolyte inside the accumulator battery.

Said second device comprises:

- a body which can sealingly be coupled within one of said

one or more holes of sald lid of an electric accumulator
battery and which presents a cavity provided with a bottom,
sald body presenting one or more first ducts for exhausting
the fumes and one or more second ducts for the inlet of the
re-fi1ll liquid;

- a tubular element which presents an outer tubular part
which couples within said cavity of said body and a cylin-
drical guiding element innerly co-axial within said outer
tubular part, said tubular element being provided, in its
interior and in its middle positions, with a transversal
surface equipped with a through hole and, laterally on the
cylindrical wall, with one or more through openings commu-
nicating with at least one of said one or more second ducts
belonging to said body;

- a tubular stick slidingly coupled within said through

hole of said transversal surface and presenting, at one

end, a floating body co-operating with the ligquid contai-

ned in the accumulator battery and, at the opposite end, a

flexible membrane connected with said tubular stick through

first sealingly locking means and connected with the inner

lateral surface of said tubular element through second
sealingly locking means, said tubular stick being provided,
ln its essentially middle position, with closing means
suited to sealingly co-operate with said hole of said

transversal surface, so as to allow or to prevent the

PCT/EP95/03972 .
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passage ot the re-fill liquid coming from said ope Or more

second ducts, said flexible membrane defining a discharge

causes the deformation of said membrane, thus producing on

sald tubular stick a force such as to increase the pressure

exerted on said closing means by said floating body, and is

characterized in that said build-up chamber communicates

sald annular recess defining, together with the wall of the

hole lodging said device, an annular chamber which communi-
cates with said tubular channel of said lid, said capiliary
section preventing the passage of electrolyte from the
build-up chamber to said channel but permitting the passage
Of compressed air which is let into said second inlet duct

of said device during the re-charging process of the accu-

mulator battery.

Further scope of applicability of the present invention

will become apparent from the detailed description given

hereinafter. However,

1t should be understood that the
detailed description and specific example, while indicating
a preferred embodiment of the lnvention, are given by way
of illustration only, since various changes and modifica-

tions within the spirit and scope of the invention wil]}
become apparent to those skilled in the art from this

detailed description and from the drawings, wherein:

- Fig. 1 shows in an axonometric representation the lid

according to the invention;

- Fig. 2 shows the lid of Fig. 1 applied to the container

of an accumulator battery and equlpped with the first
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device sulted to ensure the circulation of electrolyte
during the first quick charge for the formation of the
elements;

- Fig. 3 shows in an external front view the first device
according to the invention;

- Fig. 4 shows in an axonometric representation the first
device according to the invention of Fig. 3;

- Fig. 5 shows the lid according to the invention and the
first device matching it which ensures the inlet and the

recycling of electrolyte;

- Fig. 6 shows the two accumulator batteries equipped with
the 1lid according to the invention and with their corre-
sponding first device to ensure the circulation of electro-

lyte, both said first devices being connected with the

external recycling and cooling circuit;

- Filg. 7 shows in a cross-section the second device accor-
ding to the invention suited to be applied on the 1lid, also
being the object of the present invention, in order to
allow the subsequent re-charging and re-filling operations;

- Fig. 8 shows an external view of said second device

represented in Fig. 7;

- Fig. 9 shows the second device represented in Fig. 7
during the re-filling phase of electrolyte;

- Fig. 10 shows the second device represented in Fig. 7
once the re-filling phase has been completed.

The lid for accumulator batteries, object of the present
invention, is represented in Fig. 1 wherein it is indicated
as a whole with 1 and wherein it can be observed that it
comprises an essentially flat surface 2, on which there are
@ palr of holes 3 and 4 suited to permit the insertion of

the poles and another through hole 10 suited to receive the

devices for the quick charge, object of the present inven-

tion, and which will be described hereinafter.

In particular, on the surface 2 of said 1lid 1 it can be

35 observed that there is a channel 5 which presents one end

PCT/EP95/03972 .
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It 1s pointed out that in the Figures and in the descrip-

tions following hereinafter,

the accumulator can be
provided with any number of through holes 10 and with any

number of channels 5 and, consequently, with a correspon-

ding number of ducts 62.

As can be observed in Fig. 2 and in better detail also in

Fig. 5, a first device, indicated as a whole with 20,

also

visible in the drawing representations of Filg. 3 and Fig.

4, is applied to the 1id 1. Said device permits to ensure

while performing at the

a recycling process of electrolyte inside g

closed circuit,
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concentration which 1is let into the accumulator battery
until it reaches a level which is lower than the predeter-

mined final level. When the charging process has essential-

ly been completed, a certain amount of highly concentrated

electrolyte is added, so as to reach, inside the accumula-

tor battery, both the level of electrolyte and the concen-

tration which have been predetermined.'

For this purpose the process of quick charge is divided

into two phases and, precilisely: a first phase when the

charge 1s obtained with the recycling of electrolyte with a
low concentration, and a second phase when the electrolyte
at high concentration 1s let into the accumulator battery.

For this reason the first device object of the present

invention, indicated as whole with 20,

1s used. The same,
as can be observed in the Figs. 3,

body 21,

4 and 5,

having a suitable shape so as to be sealingly

inserted into said hole 10 of said 1lid 1, which presents a

comprises a

first way 22 for the inlet of electrolyte following the

direction 250 and a second way 23 for the outlet of elec-

trolyte itself following the direction 260, wherein said

ways are connected with 'an external circulating system

which will be described hereinafter.

It can be observed, 1in particular, that said first way 22

presents one end 122 connected with a feeding pipeline 222

represented in Fig. 6 and belonging to said external recy-

cling unit, indicated as a whole with 600, while the oppo-

site end 322 communicates with an annular recess 422, made

in the body 21 of said first device 20, which through said

channel 5 and said vertical duct 62 communicates with the

interior of the container 6 of the accumulator battery,

near the bottom 71.

With regard to said second way 23, this presents one end

123 connected with an overflow pipe 223 which, as can be

observed i1n Fig. 6, belongs to the same circuit 600 for the

external circulation of the electrolyte and the opposite

PCT/EP95/03972 w
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presents, in its middle position,

larger diameter 424,

annular area having a larger diameter 424 defines,

sald chamber 120, an Upper area 220 and a lower ares 320

Separated from one another, each of them presenting an

opening 420 and 520 respectively, which

the first device 20 jis coupled

with the hole 10 of the 1lid 1, making sure that it seals it

by means of the interference Of the OR rings 225 and 226

belonging to it, against the wall of said hole 10.

the opening 420 of said first device 20,

is let in;

Through

alr under pressure
thlis acts on the larger diameter 424 of the

tubular element 423 and causes the latter to descend, so

that its end 323, as can be observed in Fig. 5,

following the

direction 510. The recycling unit 600 comprises, in fact, a

pump, a cooling unit and a system for exhausting the fumes,

lndicated as a whole with 630, which permit not only the

forced circulation of electrolyte, but also jits cooling so

as to keep it at a constant temperature.

During the circulation of electrolyte, all the fumes produ-

ced are exhausted, since they follow the flow of electroly-
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te golng out through said second way 23, thus permitting to

operate 1n a healthler environment.
It is obvious that the circulation of electrolyte can also

occur - following directions opposite to the directions 620
and 510, the same results being achieved.

When the charging process of the accumulator battery is
almost completed, air 1s let 1in through the opening 520 of
the chamber 120 which, by acting on the annular area having

a larger diameter 424, vertically lifts the tubular element

423 and spaces out by a length 523 its end 323 from the
level 60 of the electrolyte 61.

Through the second way 23, the highly concentrated electro-
lyte 1s filled 1n in such an amount as to determine a new
level 560 corresponding to the overflow level of the end
323, as can be observed 1in Fig. 5. Said concentrated elec-
trolyte which i1s added, mixes with the low concentration

electrolyte 61 already present inside the accumulator

battery, bringing the concentration to the required value,

carrying on with the final charge of the electric accumula-

tor battery.

Sald first device 20 is removed from the hole 10 within
which it 1s lodged, the hole 10 is closed and the accumula-
tor battery can be sent to the user.

It has been seen how, by using the 1id 1 and said first
device 20 which can be coupled with it, both object of the

present invention, it 1s possible to obtain in a quick way

the charge for the formation of the elements of the accumu-

lator battery.

During its use the accumulator battery is liable to di-
scharge and, therefore, from time to time, the user has to
carry out the normal periodical malintenance operations
which imply re-charging and re-filling with the electroly-
te.

In order to carry out such operations, a second device,

also object of the present invention, indicated as a whole
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30 comprises a body 31 which can be sealingly coupled with

1
2
3
4
5
6
7
8
9

10 plane and one or more second ducts 34 for the inlet of the

for the exhaust of the fumes, essentially lying on the same

11 re-filling liquid, essentially co-planar ang lying on a
12 plane placed below the plane on which said first ducts 33
13 1lie and essentially parallel with it.

14 Said ducts are connected with Pipelines, not represented in
15 the Figure, which permit the outlet of the fumes from the
16 accumulator battery and the inlet of the re-fili liquid in
17 the accumulator battery, respectively. |

18 A tubular element 35 is coupled with the body 31 of said
19 second device 30. Sald tubular element consists of a tubu-
20 lar outer part 135 which is inserted inteo said cavity 11 of
21 said body 31 and of @ cylindrical guiding element 235
22 internally co-axial with said tubular outer part 135.

23 A transversal surface 36 equipped with a through hole 37
24 is internally and transversally arranged in said tubular
25 element 35 and it rigidly connects with each other said
26 cylindrical guiding element 235 with the body of said
27 tubular element 35.

28 Moreover, said tubular element 35 presents laterally on its
29 cylindrical wall, one or more through openings 41
30 them communicating with at least one Of said one or more

31 second ducts 34 belonging to said body 31, whenever said

32 tubular element 35 jis coupled with the body 31 of said
33 second device 30.

34 The device 30 according to the invention also comprises a

35 tubular stick 38 which is slidingly inserted into said
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through hole 37 of said transversal surface 3§. Said stick

a8 floating body 39 which co-opera-
tes with the liquid contained in the dCccumulator battery

38 presents, at one end,

and, at the opposite end,

40 which is connected with the tubular stick 38 through
first sealingly locking means 140 and,

tubular element 35 through second sealingly locking means
240.

essentially middle position,

Moreover, said tubular stick 38 is equipped, in jits

@I annular chamber 54 which communicates with

said tubular channel 5 of 1id 1.

Therefore, in order to perform the periodical maintenance

operation, consisting of re-charging and re-f11ling the

dccumulator battery, after coupling said second device 30

with each of the holes 10 of the accumulator battery, the

PCT/EP95/03972 C.
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re-fi1lling of electrolyte is carried out by introducing the

re-fi1ll liquid through the second ducts 34,
observed in Fig. 9. |

as can be

Such a re-fill liquid enters into the accumulator battery

tollowing direction 313 passing through hole 37 of the

transversal surface 36, until the level 561 of the electro-

lyte 61 reaches, as can be observed in Fig. 10, the level
560. In such a condition, the floating element 39 is lifted

upward so that the shutter 42 of the tubular stick 38 can

sealingly close the hole 37 drilled in the transversal
surface 36.

Ilexible membrane 40 which causes its deformation,
be observed in Fig. 10.

Such a pressure, by acting against the surface of the

membrane 40, produces a force 332 which follows the same

direction as the direction of the force 331 caused by the

pushing force of the floating body 39.
stick 38 and,

Therefore, on the

consequently on the shutter 42 belonging to

the re-filling operation. This eliminates any eventual
leakages, caused by possible oscillations which are encoun-
tered during the re-filling .operation by using the re-fill
devices belonging to the known technique, and said second

device 30 ensures the same sealing effects which are obtained
by known automatic re-fill devices.

It 1s pointed out that the liquid present inside the build-
up chamber 43 cannot go through the duct 50 and from here
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62,

one another.

In order to obtain the quick re-charge,

ducts 34, air following direction 634 is blown into the

build-up chamber 43 which,

The air 636
inside the electrolyte 61 prevents the stratification of

the electrolyte itself and facilitates, therefore, a quick

re-charge.

During the re-filling and re-charging operations, the fumes

produced flow out following direction 134

passing through
the holes 234 drilled in the tubular stick 38 above the

floating body 39, going along the tubular stick 38 and then

flowing out through said first ducts 33,
in the Figs. 7,

dS can be observed

It is pointed out that each element of the accumulator

battery can be equipped with a closing cap, in which case,

in order to carry out the re-charging operations,

leceéssary to insert one of the described devices in each of

If, on the other hand,
all the elements which form the accumulator battery are

equipped with a multiple closing device,

described devices will be used,

the holes lodging one of said caps.

only one of the
all of the
caps of the accumulator battery with a single feeding line.

On the basis of what has been described,

this feeding

1t is understood
that the present invention achleves all the proposed purpo-
ses.

First of all, the 1lid and the first device which can be

coupled with it forming the object of the present inven-

Llon, permit to the manufacturer Lo obtain a quick charge

——
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for the formation of the elements, before sending the

accumulator battery to the user.
Also, by using the 1lid and the second device which can be

coupled with it, forming the object of the present invention
too, the purpose of permitting to the user to perform the quick
charges of the accumulator battery and the refill of
electrolyte, 1s also achieved.‘

Moreover, it has been seen that both said devices applied to
said 1id also permit, during the quick re-charging operations,
the conveyance and exhaust of the fumes which are produced
during the re-charge. 1In this way, it is possible to have a
canalization which, by conveying the fumes away from the area
where the charge of the accumulator batteries occurs, permits

to operate in a less polluted environment.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. In a lid for accumulator batteries of the type having a container with an
inner vertical wall and a bottom and having at least one duct on the inner vertical wall
near the bottom, said lid having a substantially flat surface and at least one hole
having a cylindrical surface, said at least one hole adapted to receive at least one first
device to ensure circulation of electrolyte during a first quick charge and at least one
second device to ensure re-fill of electrolyte and other quick charges during the
accumulator battery lifespan, the improvement wherein said lid further comprises at
least one channel in said flat surface, said at least one channel having one end facing
said cylindrical surface of said at least one hole and an opposite end coupling with the

at least one duct on the inner vertical wall of the container of the accumulator battery.

2. The lid as claimed in claim 1, wherein said lid is comprised of a molded

plastic material and said at least one channel is formed during the molding process.

3. A circulation device for circulation of electrolyte during a first quick
charge of an accumulator battery having a lid according to claim 1 or 2, wherein said
circulation device comprises a body adapted to be sealingly inserted into the at least

one hole of said lid, said body comprising;

an annular recess on an outside surface of said body;

an inlet means for permitting entry of electrolyte into the accumulator b'attery,
the inlet means having a first end connected with a first pipe for the inlet of electrolyte
and having a second end in communication with said annular recess of said body and
in communication with the one end of said at least one channel of said lid;

an outlet means for permitting electrolyte to flow out of the accumulator
battery, said outlet means having a first end connected with a second pipe for the
discharge of electrolyte liquid and having a second end extending inside said container

of said battery and adapted to maintain, by overflow, the electrolyte level inside the
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accumulator battery.

4. The circulation device according to claim 3, wherein said outlet means
comprises a tubular element having a mid-section with an annular area, said body
having a chamber; said tubular element slidingly coupled inside said chamber; said
annular area adapted to define within said chamber an upper area and a lower area;
said upper area and said lower area each having an opening adapted to permit the
inlet or the outlet of air under pressure; each of said openings of said upper area and
said lower area adapted to permit vertical displacement of said tubular element when

either of said openings is fed by air under pressure which acts against said annular

arca.

5. A circulation device to ensure automatic re-fill of electrolyte and second
quick charges together with exhaustion of fumes outside an accumulator battery, said
accumulator battery having a lid according to claim 1 or 2, wherein said circulation
device comprises:

a body adapted to be sealingly inserted into the at least one hole of said lid,

said body comprising a cavity, a bottom, at least one first duct for the exhaustion of

fumes, and at least one second duct for the inlet of the re-fill electrolyte;

a tubular element having an outer tubular part coupled within said cavity of
said body and having an interior mid-section having a transversal surface;

a cylindrical guiding element innerly co-axial within said outer tubular part;

a through hole on said transversal surface;

at least one through opening in communication with said at least one second
duct of said body;

a tubular stick slidingly coupled Within said through hole of said transversal
surface, said tubular stick having first and second ends and a midsection; .

a floating body at the first end of said tubular stick, said floating body
cooperating with the liquid contained in the accumulator battery;

a flexible membrane at the second end of said tubular stick, said flexible
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membrane connected with said tubular stick through first sealing locking means and
connected with the inner lateral surface of said tubular element through second
sealing locking means;

closing means provided on said midsection of said tubular stick, said closing
means adapted to sealingly co-operate with said hole of said transversal surface so as
to allow or prevent the passage of the re-fill liquid flowing from said at least one
- second duct;

said flexible membrane defining a discharge chamber inside one side of said
cavity of said body, said discharge chamber in communication with said at least one
first duct and with the end of said tubular stick, and on the opposite side of said
cavity, said flexible membrane defining a build-up chamber for the collection of the re-
fill liquid which communicates with said at least one second duct and within which the
pressure of said liquid therein causes the deformation of said flexible membrane thus
producing a force on said tubular stick such as to increase pressure exerted by said
floating body against said closing means; -

wherein said body has an outer sufface with an annular recess, said annular
recess defining, together with a wall of said at least one hole of said lid, an annular
chamber which communicates with said at least one channel of said lid;

wherein there is provided a third duct having a capillary section
communicating with said annular recess of the outer surface of said body; said
capillary section preventing the passage of electrolyte from the build-up chamber to
said at least one channel of said lid but permitting the passage of compressed air
which is let into said at least one second duct of said body during the re-charging

process of the accumulator battery.

6. The circulation device according to claim 5, wherein pressure of the liquid
contained inside said build-up chamber is such so as to exert a force on said flexible
membrane which is weaker than a total weight of said floating body and said tubular

stick.
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7. The circulation device according to claim 5, wherein said tubular stick
supporting said floating body has one or more through holes for the exhaustion of

fumes; said through holes being arranged above said floating body.

8. The circulation device according to claim 5, wherein guiding fins are
provided on an outside of said tubular stick; and a guiding element having an inner
surface 1s provided on said tubular element; said guiding fins slidingly coupled with

the inner surface of said guiding element.

9. The circulation device according to claim S, wherein there are provided at
least two first ducts and at least two second ducts; said first ducts being located
essentially opposite to one another on the same horizontal plane and said second
ducts being located essentially opposite to one another on an essentially horizontal

plane and essentially parallel with the plane on which said first ducts are located.

10. The circulation device according to claim 5, wherein said closing means
comprises a shutter in the shape of a truncated cone and adapted for coupling by

interference within said through hole of said transversal surface.

11. The circulation device according to claim 5, wherein said transversal
surface has a truncated-cone shape converging toward an interior of said accumulator

battery.
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