Office de la Proprieté Canadian CA 2233818 C 2007/03/06

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 233 81 8
gln gfga”isge ] 'f*rc‘j age”‘éy of ; 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1998/04/02 (51) CLInt./Int.Cl. HOTM 2/72(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 1999/10/02 F16K 31/20(2000.01), HOTM 2/36 (2006.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 200/7/03/06 L ANDAU. REINHARD. DE

(73) Proprietaire/Owner:
LANDAU, REINHARD, DE

(74) Agent: OGILVY RENAULT LLP/S.E.N.C.R.L.,S.R.L.

(54) Titre : BOUCHON DE REMPLISSAGE D'EAU POUR BATTERIES CONTENANT UN ELECTROLYTE LIQUIDE
54) Title: WATER TOP-UP PLUG FOR BATTERIES CONTAINING A LIQUID ELECTROLYTE

7 3 5535 67 (23 52
AN L)AL TN ;\ ’b AN SSSTXON 50
NN . A

4 53
A~y “I ‘ >
=M=
: i t‘l\!i" ' 2715
BNGTFAN | ()2
A G | RGA 13
b2ng, 6T A L1
. ¥/ A= 4 | A
n/ AR NI Ty
- Al | s Ib‘ 22
6] t-! ” ’ /18
4 JIRl 2 L
I / Y a0 [
65
g 56 ? o
LO a ’Jf:“_u‘__":L\
/‘ 5 \' . ’/ z ’f )
I 61 0 P 6 L0
A .20 A

D

19

l

(57) Abrégée/Abstract:
A water top-up plug for batteries containing a liquid electrolyte has a plug housing, which is formed outwardly in the lower region so

that it Is complementary to an upper battery housing opening. A cover Is arranged at the plug housing at the top, beneath which
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(57) Abrege(suite)/Abstract(continued):
there Is located a water chamber which has a water supply opening which can be closed by a valve and at least one flow

connection to that region of the plug housing which, after the insertion into a battery housing opening, communicates with the inner
space of the battery. Moreover, at least one tube stub Is provided, onto which a water supply hose can be mounted and which
stands In flow communication with the water inlet. At the bottom, a float projects out of the plug housing and is connected with the
valve body via a float rod and a cross-piece provided at its upper end. The valve seat and the water supply opening are integratead

Into the plug housing.
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ABSTRACT

A water top-up plug for batteries containing a liquid electrolyte has a plug
housing, which 1s formed outwardly in the lower region so that it is
complementary to an upper battery housing opening. A cover is arranged at the
plug housing at the top, beneath which there is located a water chamber which
has a water supply opening which can be closed by a valve and at least one
flow connection to that region of the plug housing which, after the insertion
into a battery housing opening, communicates with the inner space of the
battery. Moreover, at least one tube stub is provided, onto which a water supply
hose can be mounted and which stands in flow communication with the water
inlet. At the bottom, a float projects out of the plug housing and is connected
with the valve body via a float rod and a cross-piece provided at its upper end.
The valve seat and the water supply opening are integrated into the plug

housing.



CA 02233818 1998-04-02

TITLE OF THE INVENTION

WATER TOP-UP PLUG FOR BATTERIES CONTAINING A LIQUID
ELECTROLYTE

FIELD OF THE INVENTION

The invention relates to a water top-up plug for bat;teries containing a lig-

uid electrolyte, comprising:

- a plug housing, which 1s formed at the outside in the lower region either

complementary to an upper battery housing opening or complementary

to an adapter, which 1s in turn designed complementary to an upper

battery housing opening,

-

- an outwardly closed water chamber arranged at the top of the plug
housing and preferably of right cylindrical shape and/or having a cover
at the top, in particular a removable cover, the water chamber ad;] OlNing
a water supply opening which can be closed by a valve consisting of a
valve body and a valve seat and having a water inlet preferably formed as
a bore and having at least one flow connection with that region of the
plug h’c')/using, which, after insertion into a battery housing opening, is in

flow communication with the inner space of the battery,

- at least one tube stub arranged at the plug housing and onto which a

water supply hose can be mounted, the tube stubs standing in flow

communication with the water inlet,
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- a tloat which extends through a preferably central receiving bore of the
plug housing which projects out of the plug housing at the bottom and
which 1s connected with the valve body via a float rod and a cross-piece
provided at its upper end as well as preferably via a valve rod, character-
1zed 1n that the valve seat and the water supply opening are formed on or

In one part of the plug housing, i.e. form an integrating component of the

plug housing.

DESCRIPTION OF PRIOR ART

In a prior known water top-up plug of the above named kind

(DE 29 51 194 U, EP 96 109 776 Al), the valve seat is provided on a
cover-like component sepérate from the plug housing. The component is
inserted 1n plug-like manner into a valve housing which is open at the top
and 1s held by being a tight fit. The disadvantage of this known arrange-
ment 1s that the valve seat component can be released from the plug
housing, for example on freezing of water present in the valve housing and
the associated expansion processes, whereby the efficacy of the valve is at
least largely lost and the acid present in the battery can overflow. Moreo-
ver, the manufacture of the known water top-up plug is complicated and
indeed in particular because of the requirement to manufacture the valve
seat component in a separate working step. The manufacture of the valve

seat component 1s also complicated because of the many slits distributed

over the circumierence.

OBJECT OF THE INVENTION

The object of the present invention is to provide a water top-up plug of the

initially named kind in which an undesired release of the valve seat from
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the plug housing is precluded, and which, as a result of a smaller number of
components, can be manufactured and installed more simply and more
economically. In particular the operational reliability of the water top-up

plug 1s to be increased.

BRIEF DESCRIPTION OF THE INVENTION

In order to satisty this object there 1s provided a water top-up plug which is
characterized 1n that the valve seat and the water supply opening are formed
on or 1n one part of the plug housing, i.e. form an integrating component of

the plug housing.

More particularly, there is provided a water top-up plug for batteries

containing a liquid electrolyte, comprising:

a plug housing, which 1s formed at the outside in the lower region either
complementary to an upper battery housing opening or complementary to an
adapter, which 1s 1n turn designed complementary to an upper battery

housing opening;

an outwardly closed water chamber arranged at the top of the plug housing,
the water chamber adjoining a water supply opening which is closeable by a
valve mcluding a valve body and a valve seat and having a water inlet
having at least one flow connection with region of the plug housing, which,

after insertion into a battery housing opening, is in flow communication with

an mnner space of the battery;

at least one tube stub arranged at the plug housing and onto which a water
supply hose is mountable, the at least one tube stub standing in flow

communication with the water inlet;
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a tloat which extends through a receiving bore of the plug housing which
projects out of the plug housing at the bottom and which is connected with

the valve body via a tloat rod and a cross-piece provided at its upper end;

wherein the valve seat and the water supply opening are formed on or in one

part of the plug housing as an integrating component of the plug housing.

Thus, 1n accordance with the invention, the valve seat component forms an
integral part of the plug housing itself, so that even with vibrations and/or
frost a separation of the valve scat component from the plug housing is
precluded. Apart from the enhanced operational reliability a substantial
constructional advantage 1s also achieved in that a valve seat component
which has to be manufactured separately and then assembled with the plug
housing is avoided in that the valve seat component is integrated into the

plug housing.

In accordance with a specific embodiment a valve chamber which also
contains the valve seat as an integral part 1s formed within the plug housing.
Only the valve body with the valve stem, which 1s preferably provided on it,
has to be manufactured as a separate component, now as previously, but is
however installable by simply introducing it into the valve chamber from the

outside.

In accordance with another embodiment, on using a valve stem, the
throughbore for the valve stem is also provided in the plug housing, with the
space around the valve stem preferably being formed as a water supply

passage.

In accordance with another embodiment of the invention, the valve seat and
through-bore for the valve stem are expediently located above the valve

chamber, which 1s initially open during manufacture, so that the valve body



CA 02233818 2006-05-18

_5

with the valve stem, and preferably also an O-ring for sealing, can be

introduced from there without problem. Thereafter, a closure ot the valve
chamber containing the valve body takes place through the ring flange of the

abutment spigot.

A diagnosis opening is preferably also integrated into the plug housing. A
common cover is expediently used both for the water chamber and also for

the diagnosis opening.

In accordance with a further particularly advantageous embodiment, the tube
stubs serving for water supply or water throughflow need not be
manufactured as a separate component and subsequently assembled to the
plug housing. On the contrary, the tube stubs are also formed in one piece 1n

one working step during the manufacture of the plug housing.

It is particularly advantageous when special water throughtlow chambers are
provided for the flow of water from the water chamber to the battery cell, so
that the receiving bore for the float stem can be designed from the point of

view of a good vertical guidance for the float.

The vertical connection channel, the bore and the valve chamber with the
axial grooves form a siphon-like closure for the interior of the battery cell,
onto which the top-up plug of the invention is mounted, with water always
being present in the relevant region. This prevents the escape of gases from

the battery cell to the outside into the tube stubs, and into the water supply

hoses connected thereto.

In accordance with another embodiment, the valve body is to be surrounded
on all sides by parts of the plug housing only, without other components
being present between the valve body and the surrounding parts of the plug

housing, with the exception of parts of the abutment spigot.
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The provision of a special O-ring receiving recess 1s particularly
advantageous, because in this way a particularly reliable mounting ot the O-
ring is ensured because this receiving recess 1s formed precisely

complementary to the shape of the O-ring.

The axial ribs should be dimensioned in order not to hinder the introduction

of the O-ring into the associated recess during the installation.

Another embodiment provides that the gases which emerge from the interior
of the battery can escape. The gas conducting passage 1s restricted n cross
section and/or extended downwardly in this arrangement in accordance with
this invention so that splashes which occur during hefty movements do not
reach the gas outlet opening as far as possible. The cover is preferably
surrounded by a downwardly projecting cover flange. The gas outlet
opening is expediently covered over by the cover flange so that the air

exchange with the environment 1s not hindered.

BRIEF LISTING OF THE FIGURES

The invention will be described in the following by way of example and

with reference to the drawings, in which are shown:

Fig. 1 is a partly vertically sectioned side view of a water top-up plug

in accordance with the invention with the valve open,

Fig. 2 is an analogous sectional view, with the float and float rod

omitted, in the closed state of the valve,

Fig. 3 is a schematic sectional view in accordance with the line 1II--111

in Fig. 1,
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Fig. 4 1s a schematic section 1n accordance with the line IV--IV i1n
Fig. 3,
Fig. 5 1s a schematic sectional view in accordance with the line V--V
in Fig. 3,
Fig. 6 1s a side view ot the water top-up plug of the invention in the

direction of the arrow VI in Fig. 1,

Fig. 7 is a side view of the same article from a direction turned

through 90.degree. around the central axis 65,

Fig. & is a plan view of the water top-up plug of the invention prior to
installation of the valve body and of the cross-piece, with the

cover and the tloat rod only being shown in broken lines,

Fig. 9 1s a partly sectioned view of the water top-up plug of the
invention from the bottom 1n accordance with the line IX--IX 1n

Fig. 1.

DESCRIPTION OF PREFERRED EMBODIMENTS

In accordance with Figs. 1, 2, 6 and 7, a substantially pot-like plug housing
11 has a plurality of retaining lips 40 at the bottom and distributed radially
outwardly over the circumference and above them three concentric sealing
rings 41, by means of which the plug housing 11, when pushed into a non-
illustrated battery housing opening, can be mounted sealingly and vertically
fixed in this opening. In the central region the plug housing 11 is provided
with a flat cover plate 64 arranged transverse to its central axis 65, with the
cover plate 64 being surrounded by a ring tlange 42 which ensures that the

plug housing 11 can only be inserted into the associated opening until the
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ring flange 42 strikes a counter-surface of the non-illustrated battery
housing. As a result of the downwardly open axial slots 61, the lower end
region of the plug housing 11 can detlect resiliently radially imwardly on
insertion into a battery opening, whereby the retaining lips 40 can snap nto
a complementary circumferential groove provided in the battery housing
radially outwardly of the opening, whereby the water top-up plug 1s reliably
held at the battery housing.

Whereas the connection region 60 of the plug housing 11 located beneath
the cover plate 64 is inserted into the non-illustrated battery opening and
produces the connection to the latter, the region of the plug housing 11
above the cover plate 64 projects upwardly. In this region tube stubs 16 open
into the plug housing 11 at the side, as seen in Figs. 5, 6 and 8. The tube
stubs 16 are formed in one piece with the plug housing 11, or are aligned
with one another, and merge into a throughflow channel 57 (Fig. 5) which
connects them and which is likewise integrated into the plug housing 11.
The throughflow channel 57 is radialy offset in accordance with Figs. 1, 2, 7
and 8 relative to the central axis 65 of the plug housing 11, which is of right
cylindrical shapes at least in the lower region. The tube stubs 16 also extend

perpendicular to the central axis 65.

The connection region 60 can also be formed for mounting in a non-
illustrated adapter, which can then in turn be sealingly introduced into the

battery opening.

In accordance with Figs. 1, 2 and 5 a connection passage 17, which produces
a flow connection, branches off downwardly from the throughtlow passage
57 at the middle. The connection passage is provided, in accordance with
Figs. 1, 2, 3 and 5, in a material projection 29' at the edge of a downwardly

open bore 18, having a substantially larger diameter. The
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bore 18 1s provided with an eccentric axis 67 parallel to the central axis 65
and opens at a clear spacing from the lower end of the bore 17. The bore
13 merges at the top into a valve chamber 24 surrounded by axial ribs 62

described further below and represents a water inlet for the valve cham-

shape with respect to the eccentric axis 67 extending parallel to the cen-
tral axis 65. An abutment spigot 32 1s inserted from below into the bore 18
and has a diameter smaller than the bore 18, such that a water receiving
throughflow space is present around the abutment spigot 32. At the bot-
tom; the abutment spigot 32 has a ring flange 34, which is inserted into a
recess 34’ matched thereto, and which sealingly closes the bore 18 from
the bottom. The ring flange 34 is, for example, firmly and sealingly con-

nected to the surrounding housing parts 68 by ultrasonic welding.

In accordance with the Figs. 1 to 3, the valve chamber 24 merges at the
top via a radially inwardly projecting ring step 12, which surrounds a wa-
ter supply opening 15 into a vertical bore 15' of reduced diameter, in
which the valve stem 27 of a valve body 22 arranged in the valve chamber
24 1s vertically displaceable and arranged with clearance on all sides. An
O-ring 23 lies on the ring step 12 and forms, together with the ring step
12, a valve seat 26 for the valve body 22. The O-ring has a radial spacing
from the valve stem 27 such that the water supply opening 15 is present
therebetween. The ring step 12 is preferably formed at an O-ring receiving
recess 70, which has a substantially smaller diameter than the valve
chamber 24 so that a step-like transition into the O-ring receiving recess

70 1s also present when starting from the valve chamber.
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In accordance with the invention, the O-ring receiving recess 70 is so di-
mensioned that it fittingly receives the O-ring 23 both in the radial direc-

tion and also 1n the axial direction.

The upper region of the valve stem 27 passes above the bore 15' at a verti-
cal spacing from the latter through a guide cuff 15" (Fig. 4) into a water
chamber 13 provided there. At the upper end, the valve stem 27 is con-
nected in the vertical direction in form-fitted manner, apart from toler-
ances caused by manufacture, to a cross-piece 21 which extends radially
up to and beyond a central vertical receiving bore 43. A float rod 20 ex-
tends from the radially inner end of the cross-piece 21, with clearance 59
on all sides relative to the inner wall of the receiving bore 43, downwardly
and clearly beyond the lower margin of the plug housing 11 into the non-
1llustrated battery housing. As a result of the clearance 59 between the
float rod 20 and the wall of the receiving bore 43, a flow connection exists
between the water chamber 13 present above the bore 15' and the lower
end of the plug housing 11. It is, however, more advantageous when, in
accordance with Fig. 3, one or more substantially vertically extending wa-
ter throughflow chambers 69 are provided on both sides adjacent the re-
cewving bore 43. The water throughflow chambers are in flow communica-
tion at the top with the water chamber 13, or with the upper' ends of verti-
cal passage sections 595 provided to the side of the valve stem 27, which
are in flow connection with the water chamber 13 and are in flow commu-
nication at the bottormn with the interior of the battery cell, onto which the
water top-up plug i1s mounted. In addition, or alternatively, two lateral
passage sections 35 can be provided above the bore 15', which are open at
the top to the water chamber 13 and which are connected radially out-
wardly with further, substantially vertically extending water throughflow
chambers 69'. Beneath the throughflow passage 57, the upper part of the
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water throughflow chamber 69' has an intermediate floor 69" (Fig. 4), at
which it merges via a throughflow opening 69" into the offset lower part. In
accordance with the invention, the bases of the passage sections 55 and
the upper entry openings of the water throughflow chambers 69' lie be-
neath the level of the upper edge of the throughflow passage 357, so that

the water preferably flows through there.

At the lower end the float rod 20 is provided with a coupling piece 33,
which engages into a recess 37 at the upper end of the rod-like extension
58 of the float 19. The length of the float rod 20 is selected such that, with
the plug housing 11 inserted into a battery opening and with the correct
electrolyte filling of the battery, the float 19 dips sufficiently far into the
electrolyte that it floats and lifts the valve body 22 via the float rod 20, the
cross-piece 21 and the valve stem 27 into the closed position illustrated in

Fig. 2, in which the valve body sealingly contacts the O-ring 23.

As can be particularly well seen from Figs. 3 and 4, axial ribs 62 extend
axially downwardly from the ring step 12 around the eccentric axis 67 and
around the valve body 22, with axial grooves 63 being provided between
the axial ribs, and indeed over a length such an axial overlap takes place
with the abutment spigot 32. The radial extent of the axial ribs 62 in-
wardly 1s just so large that they ensure the abutment spigot 32, lies on the
eccentric axis 67, 1.e. center it in this respect in problem-free manner. The
axial ribs 62 extend in the direction towards the bore 15' up to the start of
the O-ring receiving recess 70. The axial ribs 62 terminate radially in-

wardly somewhat before the outer diameter of the O-ring receiving recess

70.
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In the open state of the valve 14 (Fig. 1) formed by the valve body 22 and
the valve seat 26, the ring space between the valve seat 26 and the valve
body 22 forms a water supply opening 15, which is adjoined at the top by

the vertical bore 15'. In analogous manner to the initially named prior art,
the cross-piece 21 has a fork 28 with resilient prongs radially outwardly,
which engage into a groove 31 at the upper end of the valve stem 27 in
form fitted manner so that the valve body 22 follows the vertical move-.-
ments of the float 19, with the exception of tolerances arising from manu-
facture. The valve body 22 with the valve stem 27 should thus not be able

to move upwardly and downwardly independent of the float 19 and of the

float rod 20.

As one can see from the Figs. 1 and 2, the valve stem 27 is provided at the
top with an upwardly tapering chamier 56, as a result of which the fork 28
of the cross-piece 21 can also be snapped from above onto-the upper end
of the valve stems 27. This is of importance because a lateral displacement
of the two rods 20, 27 relative to one another is only possible to a re-
stricted degree, despite the clearance present in the bores because of the

axial guidance of the valve stem 27 in the bore 15 and of the float rod 20

in the receiving bore 43.

In accordance with Figs. 1 to 3, the throughflow passage 57 and the con-

nection passage 17 are sealingly separated by a wall piece 29 from a cen-

tral receiving bore 43.

A diagnosis opening 25 with an eccentric axis 30 extending parallel to the
central axis 65 1s provided at the side of the plug housing 11 lying diamet-
rically opposite to the valve chamber 24. The diagnosis opening 25 passes

axially from the outside to the inside and acid samples can be taken from
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the battery through this opening to determine the state of charge. The
bore 18 located directly beneath the valve chamber 24 containing the valve
body 22 is open towards the bottom prior to assembly so that both the O-
ring 23 and also the valve body 22 with the valve stem 27 can be inserted
from there. Thereafter, the abutment spigot 32 is inserted into the bore 18
from the bottom until it has penetrated into the ring arrangement of the
axial ribs 62 and the ring flange 34 is sealingly inserted into the recess’ 34
at the housing parts 68. Thereafter, the ring tlange 34 is, for example,
connected integrally with the plug housing 11, in the end position which

can be seen from Figs. 1 and 2, for example by ultrasonic welding.

At its upper end, the abutment spigot 32 is provided with a seat 35 which
tapers downwardly in funnel-like manner, with the valve body 22 abutting

against the seat 35 in the open position of the valve evident from Fig. 1.

—

At its lower end the funnel-like seat 35 merges 1nto a blind bore 36 ex-

tending coaxially to the eccentric axis 67.

At the top the plug housing 11 is sealingly closed by a cover 53, which
should consist, at least in its central region, of transparent material so
that the level of the upper end 38 of the float rod 20 can be observed
through an indicator dome 54 provided above the float rod 20.

The cover 53 sealingly closes off both the water chamber 13 and also the
diagnosis opening 25 from the top, for which purpose hollow cylindrical
projections 39, 52 are arranged downwardly at the cover 53 in such a way
that they sealingly engage into the upper ends of the diagnosis opening 25
and of the right cylindrical water chamber 13. The cover 53 is provided

with a cover rim 53' around it, which projects downwardly, other than in

the region of the hinge 46, 47, 48.
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Furthermore, an upwardly open, passage-like mounting 44 1s molded onto
the plug housing 11 at the top and radially outwardly. The insertion pas-
sage 45 of the mounting 44, which diverges upwardly in V-like manner, is
provided at the bottom with a latch recess 46, into which a latch pin 48
secured to the cover via intermediate elements 47 (see also Fig. 8) can
snap releasably in order to form the hinge, as is shown in Figs. 1 and 2. At
the end lying diametrically opposite to the latch pin 48, the COVEr rim has
an undercut 49, which engages behind one or preferably several radial
latch projections 50 at the upper end of the plug housing 11. A lug 53"
provided there and only indicated in Fig. 8 simplifies the opening and
closing of the cover 53. Preferably two latch devices 49, 50 and lugs 53"

are provided on both sides of the position shown in Fig. 8.

As already mentioned, the cover 53 has, above the right cylindrical water
chamber 13, the central point 51 (Fig. 8) of which lies between the axes
635, 67, a hollow cylindrical projection 52 complementary thereto (Figs. 1

and 2), with which the cover sealingly contacts the upper margin of the

water chamber 13 in the snapped on state in accordance with Figs. 1 and

2.

In Fig. 8 the cover 53 with the latch projections 50, the sealing latch pro-
jection 52, the sealing ring projection 39 and also the intermediate ele-
ments 47 and the latch pin 48 extending between them are only indicated

in broken lines in order to make the lower lying components visible.

The manufacture of the water top-up plug of the invention proceeds as

follows:

First of all, the plug housing 11, the cover 53, the valve body 22 with the
valve stem 27, the cross-piece 21 with the float rod 20, the float 19 and
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the abutment spigot 32 are separately manufactured, for example by the

plastic injection molding process. The water top-up plug in accordance
with the invention 1s thus assembled from only five individual parts, to

which must then be added the likewise pre-manufactured float 19 and the

O-ring 23.

Thereafter, after the introduction of the O-ring 23 into the O-ring recei{fing
recess 70, the valve body 22 with the valve stem 27 are introduced, with
the abutment spigot 32 not yet inserted, from the bottom into the bore 18,.
with the valve stem 27 being guided through the vertical passage 15', until
the upper end of the valve stem 27 with the groove 31 is located within the
water chamber 13. The float rod 20 with the cross-piece 21 attached to it
1s then introduced from above into the receiving bore 43 and the fork 28
latches via the chamfer 56 into the groove 31 at the valve stem 27. There-
after, the tfloat 19 1s snapped from below onto the lower end of the float rod

20 in accordance with Fig. 1.

Prior to this, the abutment spigot 32 is preferably inserted from below into
the bore 18 up to and into the ring arrangement of axial ribs 62, prefera-
bly directly after the introduction of the valve body 22 into the valve
chamber 24, whereupon the ring flange 34 is ultrasonically welded onto

the housing parts 68 of the material of the plug housing 11.

Now 1t 1s only necessary for the cover 53 to be snapped from above onto

the plug housing 11 in order to make the water top-up plug ready for op-

eration.



CA 02233818 1998-04-02

16

[t can subsequently be inserted directly or inserted via a suitable adapter
into the battery opening, with the float 19 dipping to a greater or lesser
degree into the liquid electrolyte located in the battery.

Thereafter, water supply and removal hoses are mounted onto the tube
stubs 16 (Figs. 5, 6, 8). Several water top-up plugs can be connected to-

gether via the tube stubs 16 and can be supplied from a single source of

distilled water.

It distilled water flows through the tube stubs 16 and thus the through-
tlow passage 57 (Fig. 5), then this also enters through the connection pas-
sage 17 1nto the lower part of the ring space between the outer walls of the
bore 18 and of the abutment spigot 32 (Figs. 1, 2) and flows from there
upwardly into the axial grooves 63 and the valve chamber 24 and then
past the valve body 22 when the valve 14 is opened in accordance with
Fig. 1. After passing through the valve 14, the distilled water flows via the
water supply opening 15, the ring space present between the bore 15' and
the valve stem 27, and also the two lateral passage sections 55 into the
upper ends of the water throughﬂon;v chambers 69'. In addition, water ris-
ing above the throughflow passage 57 can also pass into the water
throughilow chamber 69 and into the upper end of the receiving bore 43.
The water then flows vertically through the water throughflow chamber
69, 69' or through the ring space 59 present between the float rod 20 and
the wall of the receiving bore 43 downwardly into the battery housing. Ac-
cordingly, the liquid electrolyte in the battery housing is topped up with

distilled water.

In this way the iloat 19 rises with the rising liquid level in the battery
housing, and the valve body 22 1s moved with it via the float rod 20, the
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cross-piece 21 and the valve stem 27 until it finally seats against the valve
seat 26 (Fig. 2), whereby the flow connection between the throughflow
passage 57 and the water chamber 13 is interrupted, and the further in-
flow of distilled water into the relevant cell of the battery housing is sup-
pressed. However, a water tlow takes place through the tube stubs 16 and
the throughtlow passage 57 to the remaining water top-up plugs con-
nected in series, where in each case the required quantity of liquid is indi-
vidually and controllable extracted by the respective float 19. A certain

amount of water always remains in the valve chamber 24 and in the sup-

ply lines which forms a gas seal.

The connection passage 17 and also the bore 18 with the valve chamber
24 above it and the axial grooves 63 form a siphon-like closure for gases,

which arise in the battery cell closed by the water top-up plug.

Furthermore, a situation 1s achieved through the bore 18 which extends
downwardly from the valve chamber 24, and through the connection pas-
sage 17 which opens into the bore 18 from the top, in which a water flow

extending substantially from the bottom to the top is present in the valve
chamber 24 and the axial grooves 63. It is important that the axial grooves

62 do not extend downwardly into the bore 18 so that the liquid supplied
in the region of the bore 18 through the connection channel 17 can dis-

tribute uniformly around the abutment spigot 32.

In accordance with Fig. 8 the passage sections 55 extend from the upper
end of the bore 15' in opposite directions to the side to the upper end of
the vertical water throughtlow chamber 69', which open at the bottom into
the space above the interior of the battery cell. As a result of this design,

the water preferably flows through the passage sections S5, and the water
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throughtlow chamber 69' into the battery cells. The further throughflow
chambers 69 and the ring space 59 around the float rod 20 are, however,

basically also available to lead the water to the battery cell.

[n accordance with Figs. 7 and 9, a gas outlet opening 71 is provided in
the upper part of the plug housing 11 at the side, and partly covered over
by the cover rim 53'. The gas outlet opening 71 adjoins a vertical gas con-
ducting passage 72 (Fig. 9) at the inside and communicates at the bottom
with the interior of the battery. The gas conducting passage 72 is only re-
stricted at the side, apart from the peripheral wall of the diagnosis opening
25 of the plug housing 11 by a passage wall 71' and a passage wall section
71", which expediently extends to the lower edge of the diagnosis opening
29. As the gas conducting passage 72 is separate from the water chamber
13, the degassing can take place independently of the water supply. The
gas outlet opening 71 can also be provided at the top and/or at the bottom
in a depression of the peripheral wall of the plug housing 11 in order to

make 1t more difficult for spray to pass through to the outside.

Different float and float rod types can provided for one and the same water
top-up plug and are expediently characterized by different colors and are

each respectively suited for an individual type of battery.

The housing, which is inserted into an adapter, is formed beneath the

cover plate 64 in such a manner that it fits into the adapter opening com-

plementary thereto.
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water supply opening

bore
guide cuff
tube stub

connection passage (flow connection)

water inlet

tloat

tloat rod
Cross-piece
valve body
O-ring

valve chamber
diagnosis opening
valve seat

valve stem

fork

wall piece
material projection
eccentric axis
groove
abutment spigot
coupling piece
ring flange
IreCess

seat

blind bore

IrcCcess

upper end of the float rod

projection
retaining lip
sealing ring
ring flange
receiving bore
mounting
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45  1nsertion passage
46  latch '
47  intermediate member
48 latch pin
49  undercut
S0  latch projection
ol center point
o2  projection
o3  cover
o3' cover rim
53" lug
o4  indicator dome
5O  passage section
o6  chamlier
57  throughflow passage
o8  rod-like extension
09  clearance
60  connection region
61 axial slot
62  axial ribs
63  axual grooves
64  cover plate
65  central axis
66  diagnosis opening
67  eccentric axis
68  housing part
69  water throughtlow chamber

20

69' water throughflow chamber
69" throughflow opening

69" intermediate floor

70  O-ring receiving recess

71  gas outlet opening

71' passage wall
71" passage wall element

72  gas conducting passage
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CLAIMS:
1. Water top-up plug for batteries containing a liquid electrolyte, comprising:

a plug housing, which is formed at the outside in the lower region either
complementary to an upper battery housing opening or complementary
to an adapter, which is in turn designed complementary to an upper

battery housing opening,

an outwardly closed water chamber arranged at the top of the plug
housing, the water chamber adjoining a water supply opening which 1s
closeable by a valve including a valve body and a valve seat and having
a water inlet having at least one flow connection with region of the plug
housing, which, after insertion into a battery housing opening, is in flow

communication with an inner space of the battery,

at least one tube stub arranged at the plug housing and onto which a
water supply hose is mountable, the at least one tube stub standing in

flow communication with the water 1nlet,

a float which extends through a receiving bore of the plug housing
which projects out of the plug housing at the bottom and which 1s
connected with the valve body via a float rod and a cross-piece provided

at its upper end,

wherein the valve seat and the water supply opening are formed on or 1n
one part of the plug housing as an integrating component of the plug

housing.

2. Water top-up plug in accordance with claim 1, further comprising a valve

chamber which is bounded at one end by the valve seat and formed in the plug
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housing, with the valve body being arranged in the valve chamber for

movement towards and away from the valve seat.

3. Water top-up plug in accordance with claim 1, further comprising a valve
stem extending from the valve body through a bore in the plug housing to the

Cross-piece.

4. Water top-up plug in accordance with claim 3, wherein the bore has a larger
diameter than the valve stem so that a ring space is provided around the valve
stem and forms a water supply passage which adjoins the water supply

opening.

5. Water top-up plug in accordance with claim 2, wherein the valve body 1is
disc-like and surrounded by axial ribs extending in the direction of motion of

the valve body with axial grooves located between the axial ribs.

6. Water top-up plug in accordance with claim 5, wherein the water inlet of the
valve is formed as a bore arranged beneath the valve chamber, wheremn the
flow connection between the tube stubs and the bore opens into the bore, and
wherein the bore is sealed at the bottom by an abutment pin inserted from the

bottom having a smaller diameter than the bore.

7. Water top-up plug in accordance with claim 6, wherein the valve chamber 1s
dimensioned so that the valve body is installed prior to the introduction of the

abutment pin.

8. Water top-up plug in accordance with claim 7, wherein the abutment pin has

a seat for the valve body which 1s located in the open position.

9. Water top-up plug in accordance with claim 2, wherein the valve chamber

and the water inlet, which is concentric to the chamber, are eccentrically
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arranged in the circular plug housing, the water inlet being formed as a bore

having a diameter which is smaller than the plug housing by more than half.

10. Water top-up plug in accordance with claim 1, wherein the plug housing
includes a receiving bore for the float rod which is arranged at least

substantially centrally and coaxially in the plug housing.

11. Water top-up plug in accordance with claim 9, wherein an axial diagnostic
opening is provided passing from the outside to the inside of the plug and
diametrically opposite to the valve chamber so that acid 1is extractable

therethrough to determine the state of charge.

12. Water top-up plug in accordance with claim 11, wherein the diagnosis
opening and the water chamber are sealed off from the outside by a common,

removable lid.

13. Water top-up plug in accordance with claim 2, wherein the at least one tube
stub is formed in one piece with the plug housing and extends perpendicular to

a central axis of the plug housing.

14. Water top-up plug in accordance with claim 13, wherein one or two
oppositely directed tube stubs are radially provided between the valve chamber

and the receiving bore for the float rod as well as axially above the valve

chamber.

15. Water top-up plug in accordance with claim 14, wherein the tube stubs
merge into a throughflow passage aligned there with and provided in the plug
housing, from which a connection passage branches off, the connection passage

being provided in a lateral material projection at the edge of the water inlet and

extending downwardly.
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16. Water top-up plug in accordance with claim 11, wherein the plug housing
has a cover plate above a right cylindrical connection region, on which the
housing parts of the valve chamber, the valve rod receiving bore and the
diagnosis opening are provided in one piece and extend upwardly and

downwardly.

17. Water top-up plug in accordance with claim 1, further comprising one or
more water throughflow chambers outside of the receiving bore for the float
rod and standing in flow communication at the top with the water chamber and
at the bottom with a region of the plug housing which adjoins the inner space

of a battery cell closed by the water top-up plug.

18. Water top-up plug in accordance with claim 5, wherein side walls of the
valve chamber form an integrating component of the plug housing, and the

axial ribs likewise form an integrating component ot the plug housing.

19. Water top-up plug in accordance with claim 5, wherein the axial ribs extend

axially up to the level of the valve seat.

20. Water top-up plug in accordance with claim 2, further comprising a valve
stem extending from the valve body through a bore in the plug housing to the
cross-piece and an O-ring receiving recess with a smaller diameter than the
valve chamber and a larger diameter than the valve stem bore, the recess being

disposed axially between the valve chamber and the valve stem bore.

21. Water top-up plug in accordance with claim 20, wherein the valve body 1s
surrounded by axial ribs extending radially inwardly until shortly before or at

most up to the radially outer edge of the O-ring receiving recess.

22. Water top-up plug in accordance with claim 16, wherein at least one gas

outlet opening is provided in the region of the side wall of the plug housing
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lying above the cover plate and stands in communication with a lower hollow
space of the plug housing leading to the interior of the battery, the plug further
comprising a cover having a downwardly directed cover rim which at least

partly covers over the at least one gas outlet opening.

23. Water top-up plug in accordance with claim 22, wherein the at least one gas
outlet opening inwardly adjoins a vertical gas conducting channel which
produces the connection to the lower hollow space, further comprising a
vertical channel wall narrowing down the gas conducting channel to at least
substantially the size of the at least one gas outlet opening and extending
downwardly up to and into the hollow space, and up to the lower edge of the

diagnosis opening.

24. Water top-up plug in accordance with claim 1 wherein the water chamber

has a right cylindrical shape and a removable cover disposed at a top.

25. Water top-up plug in accordance with claim 1 wherein the receiving bore 1s

located centrally in the plug housing.

26. Water top-up plug in accordance with claim 2 wherein the valve chamber 1s

bounded at a top and the valve body is guidedly arranged to move relative to

the valve seat.

27. Water top-up plug in accordance with claim 3 further comprising a valve

chamber bounded at a top by the valve seat and formed in the plug housing, the

valve stem bore adjoining the valve chamber at the top.

28. Water top-up plug in accordance with claim 4 further comprising at least
one passage section arranged around or above the valve stem bore, the at least

one passage section being open towards the water chamber.
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29. Water top-up plug in accordance with claim 5 wherein the axial ribs

directly adjoin the plug housing radially outwardly thereto.

30. Water top-up plug in accordance with claim 6 wherein the bore is disposed

beneath the axial ribs.

31. Water top-up plug in accordance with claim 20 wherein the valve body is

installed with an O-ring disposed in the O-ring recetving recess.

32. Water top-up plug in accordance with claim 15 wherein the water nlet 1s
formed as a bore sealed at the bottom by an abutment pin inserted from the
bottom having a smaller diameter than the bore, and the connection passage
extends into a ring space defined between the outer walls of the bore and the
abutment pin such that water flowing through the connection channel into the

ring space passes upwardly into the valve chamber.

33. Water top-up plug in accordance with claim 17 further comprising a valve
stem extending from the valve body through a bore in the plug housing to the
cross-piece, and at least one passage section standing inwardly in connection
with the valve stem bore and merging at a side into the at least one water
throughflow chamber, the at least one passage section having a lower end
standing in flow communication with the associated battery cell, the at least
one water throughflow chamber being divided into an upper part and a lower

part which are connected together by an opening formed therebetween.
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