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ABSTRACT: A topping-up device for electric batteries com 
prises an inlet chamber above the battery, communicating via 
a liquid trap with a ?lling passage leading into an airlock com 
partment in the battery in which a pressure head builds up 
when the liquid rises above a desired level, so causing the level 
to rise in the inlet compartment. A ?oat-controlled valve is 
mounted in the inlet chamber to control the admission of 

457 further liquid to it. 
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IMPROVEMENTS IN TOPPING-UP DEVICES FOR 
ELECTRIC BATTERIES 

This invention relates to topping-up devices for topping up 
electric storage batteries with liquid to a desired level. 
The invention is concerned with devices of the type includ 

ing a partition dividing the space in the container above the 
desired liquid level into two compartments, one of'which, the 
vented compartment, is provided with a vent passage to allow 
air to escape, while the other, the airlock compartment, is 
connected to an inlet chamber for liquid situated above it 
through a ?lling passage which includes a liquid trap including 
a wier over which liquid ?ows into the airlock compartment, 
so that when the liquid surface rises above the effective level 
of the bottom of the partition it prevents further escape of air 
from the airlock compartment and builds up a pressure head 
therein to prevent entry of further liquid through the ?lling 
passage. l 

lt will be appreciated that in such a ?lling device if the head 
of liquid in the inlet chamber is increased the level to which 
the container will be'?lled will be correspondingly increased. 
For example, in the case of a multicell electric battery pro 
vided with a topping-up system in which the inlet chambers of 
different cells are connected to a common ?lling manifold, 
dif?culty may be experienced in ?lling ‘the cell furthest from 
the supply without building up a pressure head in the inlet 
chamber of a cell near to the supply, and thereby over?lling 
the latter cell. Similarly, if the battery is not quite level the 
head of liquid in the inlet chamber of a lower cell will be 
greater than that in the inlet chamber of a higher cell. The in 
vention is particularly applicable to traction batteries, and 
other applications in which topping-up is done regularly, and 
perhaps automatically, and over-?lling could be cumulative. 
An object of the present invention is to overcome these dis 

advantages. _ 

According to the present invention the ?lling device is pro 
vided with means responsive to the liquid level in the inlet 
chamber for preventing admission of further liquid to the 
chamber from a supply when the liquid in the chamber rises 
above a predetermined level. Such means conveniently take 
the form of a ?oat-controlled valve. Preferably the upper edge 
of the weir lies above the level of the bottom of the ?oat. 
The ?oat may itself form part of the liquid trap. The weir 

may be of annular form, while at least part of the ?oat is of an 
nular form surrounding it. Thus the inlet chamber may have 
the ?lling passage projecting up through its bottom and an 
inlet passage opening through its top coaxially, while the ?oat 
affords or carries means to close the inlet passage, and a de 
pending annular skirt encircling the top of the ?lling passage. 
The skirt may be afforded by a buoyant ring such as a closed 

annular chamber. Alternatively, the skirt may comprise a sin 
gle solid wall, of metal or plastic, the ?oat being of diving bell 
type whereof the buoyancy results from the air trapped within 
It. . 

The inlet chamber is preferably provided with an over?ow 
opening or passage so that even if the valve should fail to close 
(for example due to dirt or vibration) the head applied to the 
liquid trap can not exceed a certain maximum. 

in one form the invention is a modi?cation or improvement 
of that disclosed in British Pat. No. 1,142,0l0. Thus as set 
forth in that speci?cation'the partition may take the form of 
an airlock conduit arranged to extend down into the container 
to a point in the region of the desired level and to enclose an 
airlock compartment of such cross section as to allow liquid to 
?ow down past the air in it. 

Alternatively or in addition the partition may be such that 
the joints between the walls and the lid of the container, and 
preferably also between the lid and the terminal posts, are in 
the vented compartment. 
Such an arrangement, as discussed in the patent referred to, 

has the advantage that the action of the ?lling device does not 
depend on the container being completely airtight (as has 
been the case with certain- known devices). The places where 
leakage is most likely to develop after prolonged use are 
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2 
generally the joints between the lid and the walls of the con 
tainer and between the lid and the terminal posts. Thus the 
lower part of the airlock conduit may be constituted by a par 
tition to fonn an enlarged airlock compartment, provided 
these joints remain outside it in the vented part of the cell con 
tainer. 
The partition may enclose the major part of the liquid sur 

face and may depend from and be formed integrally with the 
lid. ' 

In an alternative form of the invention the device is formed 
for removable insertion through a ?lling opening in the top of 
the container, and the airlock conduit is of sufficiently small 
cross section to pass through the opening. Thus in the case of a 
battery the device may be formed to replace the ordinary 
?lling and vent plug. ' 
The inlet chamber is preferably situated above the battery 

lid. 
The invention may be put into practice in various ways but 

certain speci?c embodiments will be described by way of ex 
ample with reference to the accompanying diagrammatic 
drawings in which: 

FIG. 1 is a sectional elevation of one form of ?lling device 
for topping up an electric storage battery and, 

FIGS. 2 to 5 are views similar to parts of FIG. 1 showing 
modi?ed arrangements. 

In one embodiment shown in FIG. 1, for topping-up an elec 
tric battery in which eachcell 10 has a separate lid 11 with an 
opening 12 for a vent plug, each of the vent plugs is replaced 
by a ?lling device in accordance with the present invention. 
The ?lling device has a lower tubular portion affording an 

airlock conduit 15 of such length as to extend down into the 
cell to a point just below the desired liquid level. The airlock 
conduit is of substantially the full cross section of the vent plug 
hole so that liquid can ?ow down past the air in it. 
Supported on the top of the airlock conduit is a cylindrical 

inlet chamber 16 of larger diameter than the airlock conduit. 
The external walls of the airlock conduit are provided with 
screw threads or bayonet lugs 17 to secure the device in the 
vent plug hole, a washer 18 being inserted between the top of 
the latter and the lower face of the inlet chamber. 
A ?lling passage 20 projects upwards into the inlet chamber 

from a central hole in the bottom of the latter and is provided 
with a cap 21, the cap comprising a disc with a depending skirt 
encircling the top of the ?lling passage to afford a liquid trap. 
The annular space surrounding the ?lling passage and its 

cap is occupied by an annular ?oat 22 controlling a valve 23. 
The valve conveniently comprises an inlet passage 24 project 
ing centrally through the top of the inlet chamber and 
cooperating with a disc 25 forming the top of the ?oat and 
provided with a washer of soft rubber or other suitable materi 
al to close the inlet passage when the ?oat rises in the inlet 
chamber. The part of the cell outside the air lock conduit is 
vented through a suitable vent opening 26. 
The inlet passages 24 of a group of cells are connected 

together and to a supply of liquid by a series of pipes 27 form 
ing a manifold. 
' Accordingly in operation liquid is supplied to the manifold 
and ?ows through the inlet passage of each cell into the inlet 
chamber, whence it passes-through the liquid trap 20, 21 and 
down through the airlock conduit 15. When the level of liquid 
in the cell reaches the bottom of the airlock conduit, which 
forms a partition between the airlock compartment within it 
and the vented compartment outside it, air can no longer 
escape from the airlock conduit and accordingly the liquid 
rises in the vented compartment and builds up a pressure in 
the airlock conduit. Thus, further liquid can only pass through 
the liquid trap and ?lling passage if the level of liquid in the 
inlet chamber rises to a corresponding extent. As it does so the 
?oat 22 in the inlet chamber rises so as to close the lower end 
of the inlet passage 24. The effective area of the ?oat is very 
much greater than that of the lower end of the inlet passage so 
that the supply of liquid to the inlet chamber will be cut off 
even though there is an appreciable head of liquid in the inlet 
passage. 
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Accordingly the arrangement will operate satisfactorily to 
?ll the cells equally, even though the length of the manifold 
connecting one cell to the supply may be very much greater 
than that connecting another cell to the supply. In addition the 
arrangement will operate satisfactorily even if the cells are at 
different levels, for example if a vehicle in which they are 
?tted is not on a level surface. Moreover satisfactory opera 
tion does not necessitate the provision of manifold pipes of un 
duly large diameter. 
’ As compared with certain known arrangements relying en 
tirely on a ?oat-controlled valve, the arrangement has the 
great advantage that the ?oat can remain outside the battery. 
It therefore lends itself to a device replacing the usual ?lling 
and vent plug, and can have a ?oat chamber of such size that it 
could not pass through an existing ?lling plug opening, or one 
of reasonable size. Moreover the ?oat is only exposed to pure 
water and not electrolyte. 
The inlet chamber is provided near the top with an over?ow 

opening or passage 28. This may be merely a spill hole 
discharging on to the top of the cell, since it will only function 
if the valve should fail to close, and then will only discharge 
pure water. Alternatively the overflow openings may be con 
nected by pipes to waste. 

FIG. 2 shows a further arrangement in which the partition 
separating the airlock compartment from the vented compart 
ment, instead of being formed as part of the device that is 
screwed into the vent plug hole, is formed as a depending skirt 
35 formed integrally with the lid of the cell. In this case it may 
be designed so that the airlock compartment constitutes the 
major part of the area of the cell, the vented compartment in 
cluding the joints between the lid and the container and the 
joints between the lid and the terminal posts, and little more. 
This arrangement has the advantage that a small addition of 
liquid to the cell will produce a relatively large rise of pressure 
and hence head of liquid in the inlet chamber. It also avoids 
the need for a rather large vent plug and ?lling hole 12. In 
other respects the arrangement may be as shown in FIG. 1. 

FIG. 3 shows a further embodiment in which a ?oat 40 itself 
forms part of the liquid trap. This arrangement is very similar 
to that of FIG. 1 except that the cap 21 of the ?lling passage 
20 is omitted. The ?oat then comprises a disc forming its top 
and a depending annular buoyant skirt encircling the upstand 
ing ?lling tube with which it forms the liquid trap in addition 
to acting as a ?oat. 

In either of the forms described the skirt of the ?oat may be 
of hollow or other buoyant form. This, however, is not neces 
sary and in a further arrangement shown in FIG. 4 a ?oat 45 is 
in the form of a simple cap or bell comprising a metal disc with 
a single-walled skirt depending from its periphery. Such a ?oat 
possesses buoyancy in the manner of a diving bell due to the 
fact that the pressure of the air in the ?lling passage acting up 
wards on the underside of its top wall is greater than the pres 
sure in the inlet chamber acting downwards on that wall. 

In each of the constructions described, the ?oat, and the 
cap of the ?lling tube, if any, may be provided with radial ?ns 
to guide the ?oat. 
The form of the valve may vary, for example the ?oat may 

carry a hemispherical poppet 41 as shown in FIG. 3 or a coni 
cal poppet 46 as shown in FIG. 4 adapted to close the lower 
end of the inlet passage irrespective of slight tilting of the 
?oat. 

In addition various arrangements may be employed for 
venting the vented compartment. Thus the lid of the cell may 
be provided with one or more venting openings 26 or passages 
at any convenient positions. Alternatively where the partition 
is afforded by an airlock conduit integral with the removable 
?lling device the vent passage may be incorporated in the 
device. Thus in one arrangement one or more vent pipes ex 
tend up through the peripheral portion of the inlet chamber 
from a point outside the airlock conduit and either open to at 
mosphere or open into the upper part of the inlet chamber 
which is in turn vented to atmosphere through a spill hole. 

In a further arrangement shown in FIG. 5 an L-shaped vent 
pipe 51 extends radially inwards from a hole in the airlock 
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conduit and then vertically. upwards coaxially with the device, 
through the ?lling tube. The airlock may be formed by a cup 
52 with the vent tube extending through and secured to its 
bottom, and a skirt 53 depending into the cup from annular 
disc 54 secured to the top of the ?lling tube 20. The ?oat 55 in 
this case is provided witha chimney or dome 56 surrounding 
the upper part of the vent pipe and having lateral openings 57 
into the upper part of the inlet chamber: The top of the dome 
or chimney then forms or ‘carries the valve member for closing 
the inlet passage. , , 

It will be appreciated that various forms of supply manifold 
may be employed. Thus an open ended manifold may be used 
communicating at one end with the supply and at the other 
end with a drain. In general, however, it will be preferred to 
employ a closed manifold communicating only with a supply 
of topping up liquid. 
We claim: 
1. A ?lling device for topping-up battery cells from a liquid 

supply to a desired level, comprising: 
a partition for dividing the battery container into a vented 
compartment having an air vent passage and an air lock 
compartment extending downwardly to the electrolyte; 

a liquid inlet chamber having a bottom surface and mounted 
to said container above said air lock compartment; 

a ?lling passage connecting said inlet chamber and air lock, 
said filling passage including means for trapping liquid, 
said means for trapping liquid including a weir extending 
above the bottom surface of said inlet chamber over 
which liquid ?ows into said ?lling passage; 

said inlet chamber including means responsive to the liquid 
level in said inlet chamber to prevent admission of addi 
tional liquid to the chamber from said supply over a 
predetermined liquid level in said chamber established by 
said weir and said means responsive to the liquid level; 
and 

said air lock compartment preventing escape of air 
therefrom to build up a pressure head to prevent entry of 
liquid through said ?lling passage. 

2. A device as claimed in claim 1 in which the means 
responsive to the liquid level comprise a ?oat controlled valve. 

3. A device as claimed in claim 2 in which the upper edge of 
the weir lies above the level of the bottom of the ?oat. 

4. A device as claimed in claim 2 in which the ?oat itself 
forms part of the means for trapping liquid. 

5. A device as claimed in claim 4 in which the weir is of an 
nular form and at least part of the ?oat is of annular form sur 
rounding it. 

6. A device as claimed in claim 5 in which the ?lling passage 
projects through the bottom of the inlet chamber and said 
inlet chamber includes an inlet passage opening through its 
top coaxially with said ?lling passage, said ?oat carries means 
to close the inlet passage and a depending annular skirt encir 
cling the top of the ?lling passage. 

7. A device as claimed in claim 6 in which the skirt is a 
buoyant ring. 

8. A device as claimed in claim 6 in which the skirt com 
prises a single solid wall, the ?oat being of the diving bell type 
whereof the buoyancy results from the air trapped within it. 

9. A device as claimed in claim 2 in which the inlet chamber 
includes an over?ow opening for limiting the pressure head 
applied to the liquid trap. 

10. A device as claimed in claim 1 in which the partition 
forms an airlock conduit extending into the container to a 
point in the region of the desired level and said airlock com 
partment is enclosed by said partition and is of such cross sec 
tion to allow liquid to ?ow down past the air in it. 

11. A device as claimed in claim 10 in which the partition 
encloses the major part of the liquid surface. 

12. A device as claimed in claim 10 wherein said battery 
container includes a battery lid and said partition depends 
from and is formed integrally with said battery lid. 

13. A device as claimed in claim 1 in which the inlet 
chamber is situated above the level of the battery lid. 
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