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(57) Abréegée/Abstract:

The Invention relates to a float valve (3) for container filling systems, especially for electrical traction battery filing systems,
comprising a valve housing (10) that accommodates a valve chamber (11) and a valve head (31), the valve chamber being
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(57) Abrege(suite)/Abstract(continued):
provided with a filing medium supply inlet (16) and an outlet (1/) leading to a container, the valve head (31) being connected to the

float via a stem and a float rod (35, 36, 37) and being movably disposed In a valve chamber (11) to open the Inlet and the outlet

(16, 17) and shut off the outlet (17). To guarantee quick closing action also with low liquid pressures and to prevent dripping In the
closed position It Is proposed according to the invention that the filling medium be introduced first in a distribution chamber from
where It flows Into the valve chamber in a manner that it enters the valve chamber In the bottom area of the latter along the entire
surface of the side walls and flows uniformly through the valve chamber. The valve head (31) rests In a recess (13) In the bottom of
the valve chamber (11) and is for the most part outside the flow during the filling process. Only when it is lifted out of the recess (13)

by the float, the valve head (31) Is pushed into the closing position by the flow forces.
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Abstract

The invention relates to a float valve (3) for container
filling systems, especially for electrical traction bat-
tery filling systems, comprising a valve housing (10)
that accommodates a valve chamber (11) and a valve head
(31), the valve chamber being provided with a filling me-
dium supply inlet (16) and an outlet (17) leading to a
container, the valve head (31) being connected to the
float via a stem and a float rod (35, 36, 37) and being
movably disposed in a valve chamber {(11) to open the in-
let and the outlet (16, 17) and shut ofi the outlet (17).
To guarantee quick closing action also with low liquid
pressures and to prevent dripping in the closed position
1t 1s proposed according to the invention that the fill -
ing medium be introduced first in a distribution chamber
from where it flows into the valve chamber in a manner -
that it enters the valve chamber in the bottom area of
the latter along the entire surface of the side walls
and flows uniformly through the valve chamber. The valve
head (31) rests in a recess (13) in the bottom of the
valve chamber (11) and is for the most part outside the
f'low during the filling process. Onlvy when it is lifted
out of the recess (13) bv the float, ihe valwve head (31)

1s pushed into the closing position by the flow forces.
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Float Valve for Filling Systems, in Particular, for Filling

Electric Traction Batteries

Background of The Invention

The invention relates to a float valve for fllllng systems,

in particular, for fllllng electric traction batteries.

Float valves of this type are used in filling systems for
filling containers, €.8. for filling electric traction
batteries, with distilled/purified water following charg-

ing. Float valves of this type are preferably disposed
within a plug which can be inserted into an opening of the

container to be filled, e.g. into the filling opening of

head to close the wvalve.

Normally, filling systems are designed for f1illing several

from container to container, the topping-up times for the
individual containers also vary. For this reason float

valves are connected to a liquid source for extended periods
of' time, e.g. overnight in the case of traction batteries.

LIt goes without saying that in such a case it must be en-
sured that the float valves securely close upon reaching

the desired liquid level despite ligquid pressure still pre-
sent. With conventional float valves for filling traction
batteries, however, thiis is often not the case., In particular,

if the supply pressure is only low, i.e. when an elevated

S
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tank is used as liquid source and thus the static liquid
pressure 1is equivalent to the difference in level between
such tank and the traction batteries, this pressure is not
sufficient to ensure secure closure of the valve so that
liquid continues, if only slowly, to flow, or drip, through
the valve. However, even when the loss of liquid is low,
1t may cause the liquid in the container to rise above the
permissible level or even flow over. This means that the
closing pressure for filling system fioat valves should

be as low as possible in order to prevent subsequent drip-
ping even when the liquid pressure is low. The shut-off
pressure should be so low that when a plurality of float
valves is connected in series, the liquid pressure in the
last float wvalve, which, due to line resistance, will be
lower than in the first ffloat valves, should be sufficient

to keep the last float wvalve securely shut.

On the other hand, the float valve should be designed in

lnstance, use pressures up to 4 bar. In spite of this
high pressure the float valve is expected to function
trouble~free and respond quickly in spite of the strong
flow forces to ensure timelv shut-off when the desired

liguid level has been reached. Here, too, problems arise

A specific problem in filling traction batteries is some-
~ times hydrogen explosions. If a hydrogen explosion occurs
in one battery when several traction batteries are filled
ln series, care must be taken to release the hydrogen
quickly into the atmosphere, However, sometimes it happens
that part of the explosive gases enter the line system in-

terconnecting the individual float valves. This way the
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which may

Apart from this, good ventilation
of the float valves and the containers must be ensured

result in severe damage.

in other filling systems to prevent the action of explo-

sive_gases on float valves connected next.,

Furthermore, conventional float valves are relatively com-

plicated in design so that they cannot be manufactured
economically, for instahce, by injection moulding. Accord-

ingly, the price of such float valves is high.

Summary of The Invention

The object of the present invention is to provide a float
valve of the type dealt with herein which, simple in con-
struction, functions trouble-free under low as well as
under high filling pressures and which can be securely -
closed and kept closed even under only low pressures and

which very rapidly shuts off the flow of liqﬁid when the
desired liquid level has been reached. '

By providing a distribution chamber in the feed line be-
fore the valve chamber and inlets as large as possible
within the bottom area of the valve chamber along its

side walls, the valve chamber is uniformly flown through
through between the inlets and the outlet which prefer-

desired level, the float will rise abcérdingly and lift 

the valve head aut of the recess in the bottom of the valve
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chamber via the valve stem. In this instant the entire
underside of the valve head enters the flow thus being
rapidly pushed into the closed position. In order to fully
exploit the flow forces, the valve head has approximately
the same diameter as the valve chamber, however, it moves
in same with some play. The upper part of the wvalve head
1s rounded and is shaped, for instance, like a flat spher-
ical shell which, in the closed position, directly seats
against a valve seat or, in the most simple design, seats
an O-ring surrounding the outlet opening in the ceiling

of the valwve chamber. This design of the wvalve head and
the valve seat has the advantage that the valve is reliab-

Ly shut even when the valve head position is slightly
slanted.

The shape of the lower part of the valve head is not as
ciritcal, however, it is to be ensured that even when the
valve head is only slightly lifted from the recess in the
bottom the underside of the wvalve head is essentially ex-
posed to the entire flow to boost the closing action as
much as possible. The shape of the lower part may also be

rounded off and e.g. have the shape of a spherical shell.

Other, conoid, shapes are also possible,

Likewise the shape of the recess 1in the bottom of the
valve chamber is for the most part selectable; a conical
recess is to be preferred for manufacturing reasons. In
any case the lower part of the valve head and the recess
should be shaped in such a manner that the valve head can
be held approximately centered in the recess. IFurthermore,
—the outer rim of the valve head separating the upper part
of the valve head frdm the lower part should rest approxi-
mately at the level of the upper outer rim of the recess
or, if necessary, somewhat below the upper rim to ensure

that the valve head positioned in the recess 1s not caught
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by the flow and pushed towards the closed position.
to such a design of the valve head,

Due
the recess, and the

open to the valve housing and the con;ainer to be filled,
to ensure efficient éscape of gases during filling.‘Any
gases are quickly removéd-via this stack. More-
liquid supply system to the valve chamber will
with a trap disposed within the float valve and
containing a water barrier to prevenf éxplosive.gases

- from passing over into the float valve connected before/
after, | |

explosive
overxr, the

be fitted

The summary of the invention does not necessarily disclose

all the inventive features. The invention may also reside

in a sub-combination of the disclosed features.

Description of The Drawings

Further embodiménts~of the present invention are described
in the sub-claims in more detail.

The present invention is made more apparent in a preferred

embodiment with reference to the accompanying drawings in
which

Fig. 1 is a section‘along ABEFG in Fig. 3 of a float

valve according to the present invention;

Fig. 2 is a detail of the float valve within the valve
| chamber area;

Fig. 3 is a top view of the float valve housing to explain
the sections shown in the other Figures;

Fig. 4 is a section of a fitting for supplying liquid to
the float valve:
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Fig. 5 is a section of a distribution insert covering the

valve chamber of the float valve;

Fig. 6 is a section along ABFG of Fig. 3 of the float

valve housing, and

Fig. 7 is a section along ABCD of Fig. 3 of the float

valve housing.

In Fig. 1, 1 designates a plug in whose hOusing, which is

made from synthetic material, is disposed a float valve 3.
The lower part of the housing 2 features a neck &4 with

a plurality of sections 5 and can be fitted into the fill-
ing opening of a traction battery where it rests on a cir-
cular collar. The upper part of the collar 6 consists of

a somewhat cylindrical valve housing 8 that can be topped
with a cover 9 and which accommodates another, pot-like,

housing 10 for a valve chamber 11.

The bottom of the housing 10 and thus of the valve chamber
11 features a conical portion 12 constituting a recess 13
in the form of a cone pointing downwards. The valve chamber
11 1is bounded at the sides and the top by a cylindrical
insert 14 whose lateral walls consist of a plurality of
teeth 15 with relatively wide slots 16 disposed between
them and whose ceiling features a central orifice 17. The
teetz 15 of the insert 14 are fitted into an annular gap
surrounding the conical portion of the valve chamber bottom
12 and held in position by the rim of the insert ceiling
and additionally, for example, an O-ring pressing against
"the slightly inclined walls of the pot-shaped housing 10,
An annular gap 18 extends downwards bevond the ends of

the teeth 15, thus surrounding a cylindrical stump 20 the

top of which is the conical chamber bottom 12, so that a
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distribution chamber 21 is f'ormed.

The valve chamber section of Fig. 1 shows a valve head 31
whose sectional area is somewhat oviform, which, as shown
in Fig. 1, can be accommodated in the recess 13 and whose
diameter is only slightly smaller than that of the chamber
17. The shape of the upper part of the valve head resembles
that of a flat, convex spherical shell 32; the lower part
33 is rounded in the same manner so that it more or less
matches the shape of the recess 13. The outer rim 34 of

the valve head 31, i.e. the line separating the upper

from the lower part, is shown approximately level with

the upper outer rim of the recess 13,

IFastened to the centre of the upper part 32 of the valve
head 31 is a wvalve stem 35 extending upwards through the
central orifice 17 in the ceiling of the insert 14 where
1t is linked to the arm 36 of a float rod 37 which out-
slde the pot-like housing 10 extends downward through an
opening 38 in the bottom of the plug housing 2 and bears
a float 39 at its lower end. This float, for example, may
consist of a closed hollow cylinder filled with air. To

simplify manufacture, however, a cylinder 40 open at the

bottom should be used, stuffed with pressed-in open-pore
synthetic material 41,

As the float 39 is pushed upwards, the arm 36 of the float
rod 37 pushes the valve stem 35, thus causing the valve
head 31 to move upwards, too, until its upper part 32 is
stopped by an O-ring 42 disposed at the ceiling of the
__insert 14 and surrounding the central orifice 17 thereof.
Thus the O-ring acts as a valve seat. When the valve head

31 seats the O-ring 42 also the orifice 17 is shut off to
the outside.



2062954

As shown in Fig. 1 by the broken line and shown in detail
in Fig. 6, a cross channel 51 which extends from a branch
channel 52, which is vertically disposed in the plug hous-
ing beside the valve housing 8, extends into the distribu-
tion chamber 21 at the bottom of the annular gap 18, In-
serted into this branch channel 52 is a rod-shaped fitting
53 which is shown in more detail in Fig. 4. The upper part
of' this fitting 53 features a channel 54 with two lateral
connections 55, a jet channel 56 branching from the cross
channel 54 extending into a wide passage 57 with an open-
ing 58 at the bottom of the fitting 53. The fitting 53 is
held in the branch channel 52 and sealed with an O-ring 59.
To one of the connecticns 54 a flexible hose is fitted
which leads to a distilled/purified water source, the
other connection 34 is either closed or connected with the

fitting of another float valve via another flexible hose.

As depicted in Figs. 1 and 6, the valve chamber 11, the
distribution chamber 21, the cross channel 51, the branch
channel 32, and the wide bassage 57 constitute a trap

whose lowest point is the cross channel 51.

As 1lllustrated in Figs. 3 and 7, sort of a stack 71 rises
above the collar 6 of the plug housing 2 beside the valve
housing 8, extending through the bottom of the plug hous-~
ing 2 thus providing a downward opening 72. The wall bet-
wéen the stack 71 and the wvalve housing 8 features a port
/3 in its lower section, thus connecting the interior of
the valve housing 8 with the stack /1. The stack 71 can be

closed, for instance, with a separate cap. There is also

tire upper surface area of the plug 1 together with the

float valveBdisposed therein,
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The float valve described has the following function in

a traction battery filling system:

For filling traction batteries, a plug 1 incorporating a
float valve is inserted in the battery filling/check open-
ings. The plug is firmly held in position by the resilient
sections 5. An additional O-ring is fitted to the flange 6
for gas-tightness. One end connection 54 of a fitting 53 of
a float valve is connected to a distiiled/purified water
source, and the other end connection, and the end connec-
tions of the other fittings are connected in series; the
last end connection is closed. Now the water can be intro-
duced into the line system, usually at operating pressures
up to 4 bar. In each plug the water will flow into the
distribution chamber 21 via the jet channel 56, the longi-
tudinal channel 57 and the cross channel 51, distribute
uniformly around the stump_20, rise in the distribution
chamber 21, and enter the valve chamber through the sldts
16 above the upper rim of the recess 13; the water will
leave the valve chamber through the orifice 17 in the ceil-
ing of the insert 14, Then the water will flow through the
valve housing 18, around the float rod 37, downwards, enter-

ing the traction battery through opening 38.

During filling, the valve head 31 remains in its position
within the recess 13, with the liguid flow passing above

1t and practically no flow forces acting on it.

~When the reguired liquid level of the battery has been reached,
the float 30 will riée, causing the valve head 31 to be
lifted from the recess 13. As soon as the external rim 34
of the valve head 31 enters the flow, the lower part 32 of



O-ring 42 with its upper part 32, thereby shutting off the
opening 17. As the diameter of the valve head 31 approxi -
mates the diameter of the wvalve chamber and the entire

lower part of the valve head is exXposed on being lifted
from the recess

rod 37 and to a great deal by the pressure present in the

valve chamber 11, Owing to the rounded shape of the upper

part 32 of the valve head and the valve head 31 seating

the O-ring 42, positive shut-off of the opening 17 is en-
sured even at very -low pressures. In practice, this shut-

of'f pressure is approx. 0.12 bar. Thus even with low

supply pressures the risk of dripping in the closed pPosi -

tion of the valve with all the disadvantages mentioned’
above is eliminated.

During the filling process, the venting of the interior

of the traction battery is through the stack 71. If a

hydrogen explosion should occur in a battery, the explos-

ion pressure wlill quickly be discharged via the stack 71.
Any back passage of hydrogen gas via the float valve 3
and the pipe system on the fitting 53 to other float

valves connected is prevented on the one hand by said

trap which is filled with water also when the

battery
has been topped up,

thus forming a gas barrier, and on
even when the gas barrier has been dis-
by the residual gas escaping from the valve hous-

ing via the aperture 73 and the stack 71 into the atmo-
Sphere,

the other hand,
placed,
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The plug and all parts of the float valve are made from
acld- and base-resistant synthetic material so that- the

float valve can also be used, for instance, for filling
traction batteries with an electrolyte,

The design of the float valve as described sets an example,
especlially with regard to the distribution and valve cham-
bers. However, it must be ensured that the filling medium
is distributed uniformly over the valve chamber walle

and enters the valve chamber near 1ts bottom, and that

the valve head in the open position is mainly located
outside the flow, but, during the closing process, is

pushed into the closing position by the flow forces.

Instead of the illustrated slots that serve as valve

chamber inlets, other types of inlet can be used, e.g.

individual intake channels, or horizontally disposed annu-

lar openings etc.
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A vertical float valve for a container filling system comprising:

a valve chamber having a plurality of inlets for a filling fluid and an outlet
leading to a container,

a valve head positioned in the valve chamber and connected to a float via a valve
stem and a float rod,

the valve head being movable in the valve chamber from an inlet open position
to an outlet close position and vice versa,

a supply conduit, for supplying the fluid to the valve chamber, communicating
with a distribution chamber which surrounds the valve chamber and communicates with
the plurality of valve chamber inlets, the plurality of valve chamber inlets being located
within a side wall of the valve chamber and being spaced about the entire perimeter
thereof,

the outlet of the valve chamber being a discharge opening located in an upper
portion of the valve chamber, through which extends the valve stem,

the valve head having an upper and a lower part separated by a rim,

the upper part of the valve head being shaped for sealing engagement with a valve
seat surrounding the discharge opening,

the valve head, when in the open position, being in a recess in the bottom of the
valve chamber with the rim lying immediately below the plurality of valve chamber
inlets, whereby the valve head allows unobstructed fluid flow through the valve
chamber,

the plurality of valve chamber inlets, the recess and the valve head being arranged
such that the entire underside of the valve head is exposed to essentially the entire flow
of fluid of the valve chamber as soon as the valve head moves away from the recess
thereby boosting a closing action of the valve head against the valve seat, whereby the

rim guides the valve head along the plurality of valve chamber inlets.
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2. A float valve according to claim 1, wherein the diameter of the valve head across the

direction of travel is only slightly smaller than that of the valve chamber.

3. A float valve according to claim 1, wherein the valve head is rotationally symmetrical
relative to its displacement axis which coincides with the axis of the valve chamber and
has an outer rim with the largest diameter separating the upper part from the lower part
of the valve head, and the lower part of the valve head below this rim tapers in the

direction of the displacement axis.

4, A float valve according to claim 3, wherein the outer rim of the valve head is
approximately level with the upper rim of the recess when the valve head rests in the

recess in the bottom of the valve chamber.

5. A float valve according to claim 1, wherein the shape of the lower part of the valve

head is approximated to the shape of the recess in the bottom of the valve chamber.

6. A float valve according to claim 1, wherein the lower part of the valve head which

faces the recess in the bottom of the valve chamber has a smooth convex surface which

resembles the shape of a flat spherical shell.

7. A float valve according to claim 1, wherein the shape of the recess in the bottom of the

valve chamber is conical.

8. A float valve according to claim 1, wherein the upper part of the valve head which

faces the ceiling of the valve chamber has a smooth convex surface which resembles the

shape of a flat spherical shell.

9. A float valve according to claim 1, wherein the lower part of the valve head which
faces the recess in the bottom of the valve chamber has a smooth convex surface which

resembles the shape of a flat spherical shell, wherein the upper part of the valve head
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which faces the ceiling of the valve chamber has also a smooth convex surface which
resembles the shape of a flat spherical shell, and wherein the diameter of the outer rim
separating the upper part from the lower part is the greatest diameter of the valve head

and only slightly smaller than that of the valve chamber.

10. A float valve according to claim 1, wherein the valve seat in the ceiling of the valve

chamber consists of an O-ring that surrounds the discharge opening.

11. A float valve according to claim 1, wherein the distribution chamber consists of an
annular space whose axis coincides with the axis of the valve chamber and the direction

of displacement of the valve head and this annular space 1s provided with inlets leading

into the valve chamber.

12. A float valve according to claim 11, wherein the annular space surrounds the valve

chamber in the bottom area of the latter and below.

13. A float valve according to claim 11, wherein the supply conduit of the annular space
preferably enters the annular space in the bottom area on one end of its axis and the inlets

are located at its other end, preferably at the ceiling of the annular chamber.

14. A float valve according to claim 1, wherein the side walls and the ceiling of the valve
chamber are formed by an insert in the manner a cage 1s formed, and the side walls of the

insert have slots which constitute the valve chamber inlets.

15. A float valve according to claim 1, wherein a trap system is formed between a filling

medium inlet and the valve chamber in the float valve.

16. A float valve according to claim 1, wherein the float valve comprising a stack open
on both sides and located beside a valve housing, the stack having an opening facing the

container to be filled, the wall between the stack and the valve housing having a port.
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17. A float valve according to claim 1, whereby the valve stem is movable within a

certain area relative to an arm of the float rod.
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