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This invention relates to containers and especially, but 
not exclusively, to containers made of flexible synthetic 
plastic materials, 

Containers are at the present time molded in synthetic 
plastic materials for a large variety of purposes and one 
of these purposes is for holding battery acid in a quantity 
suitable for ?lling into a battery when the battery is re 
quired for use. Such plastic containers are made in large 
quantities and as theyv are required to hold a substantial 
volume of liquid a problem has hitherto existed in the 
large space occupied by these containers when being 
transported empty from the factory of manufacture to 
the factory in which the acid is ?lled into them. The 
relatively large volume occupied by the bottles when 
empty has increased transport costs and has given rise to 
difficulties in handling which would be greatly reduced 
if the volume of such containers could be reduced without 
affecting the carrying capacity of the containers. 

‘It is accordingly an object of this invention to provide 
containers in which the disadvantages referred to above 
are substantially overcome. 
Other objects and advantages of the invention will be 

apparent from the ensuing description. 
According to this invention we provide a collapsible 

container having at least one, and preferably several, 
corrugations molded into, and extending around, the 
container wall, the container wall being formed of ?exi— 
ble material whereby, by virtue of the said corrugation or 
corrugations, the container can be collapsed or reduced in 
volume for packing or transport purposes when empty, 
and expanded from its collapsed form to its normal size 
and shape when required for the purpose of holding 
liquids or other material. ‘Preferably, the container wall 
is formed so that when the container is in its collapsed 
state and a liquid is poured into the container while the 
container is suspended from its upper end and unsup 
ported at its lower end, the weight of the liquid in the 
container will be suflicient to cause the container to ex 
pand downwardly whereby it tends to return to its normal 
size and shape. 

In order that the invention may be more fully under~ 
stood, the preferred embodiment thereof will now be de 
scribed with reference to the accompanying drawings, of 
which: 
FIGURE 1 is a perspective View of an acid container 

in accordance with the invention, 
{FIGURE 2 is a section along the plane 2~2 of FIG 

URE 1, and 
FIGURE 3 is a sectional elevation of the container in 

a collapsed state. 
The container 1 is molded from polyethylene or other 

suitable acid-resistant plastic material. The container is 
rectangular in plan and provided with rounded corners. 
A series of corrugations 2 extend horizontally around 
the container wall so that the container is concertina-like 
in appearance. A container of this type may conveniently 
be made to hold either one gallon or three-quarters of a 
gallon and in either case the corrugations may comprise 
three ridges 3 separated from the top and bottom portions 
of the container by four valleys 4, the pitch of the corru 
gations being 1% inches and the upper portion 5 and 
lower portion 6 of each corrugation 2 being disposed at 

atent O 

10 

15 

40 

65 

70 

3,@33,877 
Patented Apr. 2, 1963 

,. 

C@ 

2 
angles of about 45° to the horizontal when the container 
‘is in an upright position and in its normal (or expanded) 
condition as shown in FIGURES l and 2, The valleys 
4 and the ridges 3 are rounded at their inner and outer 
extremities 7 and 8 respectively so as to avoid the forma 
tion of undesirably narrow fold lines when the container 
is collapsed as shown in ‘FIGURE 3. The above quoted 
measurements are of course only stated by way of exam 
ple and are not in any way to be regarded as limiting the 
invention thereto. 
A cylindrical neck 9 is molded integrally on the top 

face 10 of the container and the outside surface of the 
neck 9 is provided with a thread 11 so that an internally 
threaded closure cap can be secured thereon. To facilitate 
packing of the containers as hereinafter explained, the 
neck 9 is located nearer to the end 12 of the container 
than to the end 13. The top and bottom portions of the 
container 1 are also provided with short corrugations l-‘i 
extending around each corner in order to facilitate defor 
mation of the container when it is collapsed. 
Any convenient form of closure may be used to seal 

the container, but in one form, the closure comprises a 
cap 16 provided with an opening in its upper wall, and 
a. length of ?exible tubing 17 closed at one end and 
molded integrally with a plastic washer 18 which is of 
the same diameter as the top of the neck of the container 
and is located at the other end of the tubing. 

After being molded by any suitable known method, 
the containers are collapsed by the application of down 
ward pressure thereto so that the volume may be reduced 
to a third or less. They are then packed in this condi 
tion for transport to the factory at which they are to be 
?lled with battery acid. To carry out this operation, the 
containers are removed from their packing and placed on 
a jig which is shaped to support the container by hear 
ing against the upper portion 5 and the lower portion 6 of 
the topmost corrugation 2. It is not necessary to expand 
the container fully from its folded form prior to the acid 
being poured in, as the weight of the liquid poured into 
the container will itself cause the expansion. Desirably, 
the containers are arranged so that they will come into 
contact with a supporting bench or the like when they 
are about half full in order to prevent the containers from 
becoming overstretched. When a container has thus bee 
?lled with acid, the washer is placed on the top of the 
neck so that the closed end of the tube projects upwardly 
from the neck, The container is then sealed by moving 
the closure cap downwardly on to the neck to that the 
projecting tube passes through the central opening in 
the cap and then tightening the cap on the threaded por 
tion of the neck so that the plastic washer is pressed 
downwardly against the upper edge of the neck. The 
?lled container may then be packed in a rectangular car 
ton adjacent to the end of an un?lled battery and the 
projecting tube is then folded downwardly by the closing 
and sealing of the carton closure ?aps. 
-When it is desired to pour the acid from the container 

into a battery, the closed end of the tube is severed by 
means of a knife or the like so that the tube becomes 
open and the acid may then be poured from the container 
into the battery through the projecting spout. 
The thickness of the container walls is such in relation 

to the nature of the material and the dimensions of the 
container that, when the container is in its normal (as 
molded) shape, it will not tend to collapse or distort to 
any substantial extent and may therefore be handled in 
the same way as a relatively rigid non-collapsible molded 
bottle or container. It will thus be apparent that con 
tainers according to the invention combine the features 
of both collapsible non-self-supporting hollow devices 
(such as a thin walled rubber bellows) and a normal non 
collapsible molded bottle or the like. 
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In the case of rectangular blow~molded polyethylene 
containers of sizes suitable for holding between 0.6 gal 
lon and ‘1.2 gallons, the ‘minimum wall thickness (which 
occurs at the corners)‘ should not be less than 15/1000 inch, 
while the average thickness around the fold lines of the 
container is conveniently about 3%009 inch. 

In a modi?cation, a pair of upwardly projecting aper 
tured lugs 15 are molded on the upper surface of the 
container in such manner that the container can be sup 
ported, while being ?lled, on horizontal rods passed 
through the apertures in the lugs. These lugs 15 may be 
arranged on opposite sides of the neck 9 and equidistant 
from the ends of the container. 
The invention has been particularly described with ref 

erence to its embodiment in the form of a container suit 
able for holding battery acid, but it is obvious that the 
invention may be applied to containers suitable for other 
purposes‘ and the above description is to be understood 
accordingly, However, it will be appreciated that the 
form of container described is particularly convenient for 
use as a container for battery acid, as not only does it 
enable transport and packaging costs for the empty con 
tainers'to be reduced, but the shape of the container, that 
is rectangular in plan, has the added advantage that the 
containers occupy less space, when ?lled, than round 
containers of similar capacity, ‘Moreover the shape of 
the container is such that it may conveniently be packed 
in a carton with a battery case as the latter is itself nor 
mally rectangular in plan. . 
When the containers are being transported in their emp 

ty condition, the arrangement of the neck in the off 
centre position enables the containers to be placed in 
reversed position one on top of the other without mutual 
interference between the necks of adjacent containers. 

It will thus be apparent that our invention provides 
substantial improvements in molded plastic containers 
and in particular, in connection with containers for bat 
tery acid. 
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I claim: 
A collapsible container comprising a stiff, ?exible syn— 

thetic plastic material de?ning an enclosure substantially 
rectangular in plan view and having rounded corners, said 
material providing top and bottom walls and back and 
side walls integral with one another, said top wall having 
an eccentric opening, an externally threaded upstanding 
tubular neck in said opening, said walls de?ning corruga 
tions extending horizontally around the surface of the 
container, the corrugations comprising alternating ridges 
and valleys constituting a plurality of normally extended 
accordion pleats having fold lines coincidental with the 
ridges and valleys and extending parallel to one another 
horizontally around the surface of the container, said 
material having a thickness to normally enable self sup 
port of said container but permitting vertical collapse of 
said container under the action of a vertical compression 
force on the container, said top and bottom walls having 
rounded peripheral portions to strengthen the container 
to permit supporting a liquid contained in said container, 
said rounded peripheral portions of the top and bottom 
walls being provided with spaced narrow horizontal fold 
lines extending around each of said rounded corners 
thereof, the latter fold lines enabling collapse of the con 
tainer under the action of a vertical compression force 
with the container un?lled while substantially unatfecting 
the increased strength provided by the rounded periph 
eral portions for supporting liquids in the container. 
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