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CONTAINERS 

BACKGROUND OF THE INVENTION 

The present invention relates to improvements in containers 
such as tins or drums for dispensing products such as pastes. 
foams. liquids and other products capable of being extracted 
from a container under the in?uence of a pressurized ?uid. 
The invention applies particularly to products in which it is 
not desirable for the product itself and the pressurized ?uid 
used as the propellant to be brought into contact. This is par 
ticularly the case with certain comestibles or alimentary 
products. 

In prior art it is known practice of diaphragns, particularly 
made of plastics materials. to separate the propellant ?uid and 
the propelled product. but the sirtightness of the materials in 
use is not always satisfactory, particularly when the diaphragm 
is deformed and bent during usage. Moreover, operation of 
this device is often irregular and limited. 

It is also known to use metal diaphragm systems which in 
most cases include wasted or dead space which prevents the 
use of one part of the interior capacity of the container or tin. 

OBJECTS OF THE INVENTION 

The aim of the present invention is to improve and render 
the deformation of the diaphragm gradual and regular 
between the "full“ position in which the propellant ?uid is 
compressed and the diaphragm is ?lled with the product to be 
propelled. and the "empty" position in which the contents of 
the diaphragm are emptied as far as possible and the fluid oc 
cupies almost the entire capacity of the container or tin. The 
propellant ?uid is very often gaseous under normal tempera 
ture and pressure conditions, but liquifles under several ltilo 
grams per square centimeter (usually 3 to 5 Itg./cm.’). the 
pressure which is necessary to propel the product in such con 
tainers. For this purpose it is possible to use various gases or 
gas mixtures which can be liquified under low pressure. such 
as those known in the trade under the Mark "PREGN" re 
gistered by the Company EI du Pont de Nemours. 
On the other hand. the present invention aims to eliminate 

the above-mentioned disadvantages with regard to the use of 
materials according to prior art. by proposing solutions which 
are suitable for a wide range of products and which comprise 
optimum scaling properties and a minimum of dead space in 
the dispenser. 

STATEMENT OF THE INVENTION 

In accordance with the present invention a device is pro 
vided which ensures that the diaphragm is turned down in a 
regular manner so that in a cylindrical or prismatic container 
half of the diaphragm located at the bottom of the container is 
turned gradually into the other half. i.e., that which is located 
on the side of the closure means which is usually formed by a 
manual control valve. 

In accordance with a preferred embodiment of the inven 
tion the container or can has a revolving or nonrevolving 
cylindrical or prismatic sidewall. In addition. it has a base and 
an upper portion provided with a controllable opening plug 
such as a valve of any known type. The word "dome" will 
refer hereinafter to the upper portion of the container sur 
rounding the plug. said plug. the dome. the sidewalls and the 
base forming a unit which is sealed and resistant to internal 
pressure. 

Inside the surrounding wall thus formed. a ?exible 
diaphragm or inner bag connected by its periphery to the sur 
rounding walls (whether it is the base. the sidewalls. the dome 
or the plug) makes it possible to separate two spaces, one on 
the side of the valve intended for the product to be condi 
tioned and propelled. the other intended mainly for the 
propellant ?uid. 

In the various embodiments described above. the 
diaphragm therefore turned between the position "full" 
defined above. when it is located in the lower half of the can 
tainer. and the position “empty“ when it is returned into the 
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2 
upper portion of the container. The aim of the device accord 
ing to the present invention is to ensure the gradual and regu~ 
lar return of the diaphragm from one position to another 
without causing bending or rupturing which would be harmful 
to the seal produced between the two spaces de?ned on either 
side of the diaphragm. Such ruptures would cause the propel 
lant ?uid to enter the product to be propelled which would 
have a harmful effect on the product and would also in most 
cases render the propellant device unserviceable. Moreover. 
this may be limited to a rupture in the varnish or in the protec 
tive coating mentioned below which is brought into contact 
with the product and material forming the diaphragm and has 
the disadvantages resulting therefrom. 
The device according to the present invention essentially 

compr'ues, in addition to the container and diaphragm. a 
cyiindrical or prismatic hollow element which is capable of 
sliding into the container and diaphragm with a translatory 
movement parallel to the sidewalls of the container. With the 
exception of clearance and obviously the thickness of the 
diaphragm, the outer periphery of the cross section of this hol 
low element coincides with the inner periphery of the cross 
section of the container. The hollow element will be referred 
to hereinafter as a "ring or collar" when it is penetrated from 
end to end and. as a "cup" in the reverse case. The principle 
feature of this hollow element comprises a rounded edge or lip 
over which rolls the sheet or ?lm forming the sidewall of the 
diaphragm which thus passes from the exterior to the interior 
of the ring or cup or the reverse which ensures a regular and 
effective return. The choice of material to be used to form the 
disphragms must be such that in addition to sealing qualities 
and neutrality with regard to the product to be stored and the 
propellant ?uid. it must be sufficiently ?exible so that. in the 
course of the bearing on the edge or lip of the ring or cup due 
to pressure and tension of the various elements in use. there is 
produced the necessary deformation for the bearing to be ef 
fected without causing bending when there is contraction and 
without causing tearing when there is expansion. 
The turning of the diaphragm may be effected in two ways 

according to which the ring or cup is located above the 
diaphragm. i.c.. on the side of the propelled product or below 
the d'nphragm, i.e., in the vicinity of the propellant ?uid. the 
gradual action of the ?uid and the resistance offered thereto 
by the diaphragm. and possibly by the eiement and propelled 
product. must be such that the walls of the diaphragm remain 
constantly in contact with the edge or lip of the ring or cup at 
the point of return. 

DESCRIPTION OF THE DRAWINGS 

To assist in a better understanding of the technical features 
and advantages of the present invention several embodiments 
will be described. on the condition that they are nonlirnitative 
with regard to their mode of operation and application. With 
reference to the drawings: 

FIG. 1 schematically represents a longitudinal section of a 
diaphragm provided with a ring. 

FIG. 2 schematically represents a longitudinal section of a 
diaphragm with its ring accommodated in a case. 

FIG. 3 schematically represents a longitudinal section of a 
container or dispenser having a diaphragm ring. shown in the 
full 

FIG. 4 schematically represents the container of FIG. 3 hav 
ing a diaphragm and ring. shown in an intermediate position. 

FIG. 5 schematically represents the same container of FIGS. 
3 and 4 having a diaphragm and ring. shown in the empty posi 
tion. 

FIG. 6 schematically represents a longitudinal section of a 
diaphragm. its lower half being ?exible and its upper half rigid. 
and a ring. the unit being accommodated in a case. 

FIG. 7 schematically represents a longitudinal section of a 
diaphragm such that the seal between said diaphragm and the 
wall of the container is formed in the lower half . 
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FIGS. 8, 9. 10. 11, I2. 13 and I4 schematically represent 
different modi?cations of the diaphragm: shown in preceding 
?gures. in axial section. 

FIG. is schematically represents a longitudinal section of a 
container or can provided with a diaphragrns and a cup. 

FIG. 16 shows in the lower half a schematic longitudinal 
section of a cup before the latter is positioned in the container. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the following description and for the purposes of simpli? 
cation reference will be made to the commonest form of con 
tainer, i.e., a revolving cylinder having a slightly concave base 
and a dome in the form of a truncated cone, but it is obvious 
that devices adapted to correspond to the shapes of other con 
tainers, cans, revolving or nonrevolving cylindrical or 
prismatic bottles may be designed without departing from the 
scope of the present invention, the base and the dome being of 
any desired shape. 

In FIG. I the sidewall of the diaphragm I is in the form of a 
cylinder made of a sheet of aluminum or any other suitable 
material. In this connection it should be mentioned that nu 
merous metals and alloys are suitable. It is generally desirable 
for the metal sheet in use to be varnished or coated so as to en 
sure the mutual protection of the metal and the product or the 
propellant ?uid, but it is also possible to design compound 
diaphragms comprising layers of different materials formed 
particularly from sheets of metal or associated alloys or ?lms 
comprising other materials such as polymers or polyconden 
sates. the sheet metal ensuring sealing and solidity, another 
material ensuring the protection of the metal or preventing 
contact between said metal and the product contained in the 
diaphragm. This may be obtained by gluing, by heated or un 
heated coating, by spraying or some other conventional 
method. This base of the diaphragm is closed by a relatively 
rigid base 4 which can be produced, for example, by stamping 
metal and which assumes a form allowing this base to bear 
against the dome of the container or can. i.e.. against the 
upper portion surrounding the valve so that the maximum 
amount of product is expelled from the pocket. 

Inside the diaphragm I is arranged a relatively rigid cylindri 
cal ring 3 the cross section of which is inserted in that of the 
container, thereby permitting a sliding movement as will be 
seen in FIGS. 3, 4 and 5; this ring can be made of any suitable 
in FIG. but its base must be such that, as shown in FIG. I, the 
lower ?exible portion of the wall of the diaphragm falls back 
inside the ring by bearing at 2 against the rounded lower edge 
or lip of this ring. It is therefore understood that the diameter 
of the base 4 of the diaphragm should be such that it can ex 
ecute a translatory movement inside the ring 3 as will be seen 
with reference to FIGS. 3. 4 and 5. The unit comprising the 
diaphragm and the ring is placed in the case 5 such as that 
shown in FIG. 2. In the present application the word "case" 
refers to the un?nished casing which will become the body of 
the container after the dome is formed, i.e.. after the upper 
portion surrounding the valve 480 is formed. The seal between 
the diaphragm l and the case 5 can be produced by any 
known means and particularly be adhesion, for example with 
the aid of polymers or polycondensates. This seal may likewise 
be obtained by welding, particularly ultrasonic welding. The 
upper half 6 of the diaphragm can be broadly attached to the 
sidewall of the case 5, i.e., until it reaches a height which is ap 
proximately equal to half the height of the actual container. 
Because this upper half of the diaphragm is connected to the 
case, it is obvious that it can be relatively rigid and not particu 
larly ?exible, i.e.. thicker than the lower half of the diaphragm 
which will have to be turned back as will be explained further 
on. 

When the diaphragm l and the ring 3 are in a position as 
shown in FIG. 2. the dome of the container may be formed by 
any known means, as shown in FIG. 3. from the upper cylin 
drical half of the case such as that shown in FIG. 2. 
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4 
The opening in the dome is closed by means of a conven 

tional type of valve, and the filling may be effected by all the 
usual means. For the purposes of simpli?cation. the valve is 
not shown in detail in any of the drawings. 
The ?lling of the container with propellant ?uid may be ef 

fected by any known means and particularly by means of an 
opening produced in the base of the container which is pro 
vided for example with a valve. For the purposes of simpli?ca 
tion this device has not been shown in the drawings. 
When the container is full. as shown in FIG. 3. the base 4 of 

the diaphragm is positioned in the vicinity of the base of the 
container 5, the propellant fluid being compressed into the 
space between these two bases. The lower half of the 
diaphragm is turned back over part of the ring, as shown in 
FIG. 3. As the contents of the container is gradually used, the 
expanding propellant ?uid pushes the base 4 upward by a 
translatory movement, the ?exible wall of the diaphragm fol 
lows the base 4 by rolling over the lower rounded edge or lip 2 
of the ring 3, thereby drawing said ring 3 upwards in a transla 
tory movement. 

FIG. 4 shows the unit in an intermediate position and FIG. 5 
shows the position corresponding to the emptying of the 
diaphragm. 

In connection with FIG. 5 it is stated that. with the excep 
tion of the capacity in the diaphragm l and the ring 3, if the 
propellant fluid occupies almost the entire capacity of the 
container 5, the propelled product which could possibly be 
left in the container would be located between the base 4 of 
the diaphragm and the dome of the container. It is understood 
that if the base 4 is of such a shape that it bears closely enough 
against the interior of the dome. hardly any product will exist 
in the container. In this position the height of the ring 3 must 
be appreciabiy equal to that of the diaphragm when the lower 
half is returned into the upper half, as shown in FIG. 5. 

In FIG. 6 is shown a case I0 containing a diaphragm accord 
ing to the present invention and a ring 9. the upper half 8 of 
said diaphragm being rigid, thus making it possibie to avoid 
certain deformation due to the pressure of the propellant 
fluid. 

In FIG. 7 is shown another embodiment in which the 
diaphragm is twice returned to the full position, i.e., the outer 
part II of the diaphragm is to be attached to the container to 
ensure sealing, the ring I2 moving upwards again as well as the 
base 4. As shown in preceding ?gures the interior of the 
diaphragm rolls over the lower half of the ring at I2. When the 
container is empty the diaphragm is therefore fully returned, 
i.e., the outer part I 1 remains attached to the lower half of the 
walls of the container whereas the other half and the base 4 of 
the diaphragm are moved upwards inside the ring. The upper 
bend in the diaphragm in a position such as that shown in FIG. 
7 must be designed so as to prevent any leakage or mechanical 
fatigue. ‘ 

FIG. 8 shows an embodiment wherein the diaphragm with 
the upper rigid half 1 is positioned inside the container 9 and 
provided with a ring 8. the dome I0 being attached at the 
same time as the upper edge of the rigid half of the diaphragm 
to the upper end of wall 9, thereby ensuring a seal. 

In FIG. 9 is shown a container 15 provided with a 
diaphragm 13 and a ring 14 having the same shape as that 
shown in FIG. ‘I, the lower edge of the diaphragm. the base I6 
of the container and the lower edge of the wall I5 being at 
tached together at the same time. 

In the example shown in FIG. I0, the diaphragm I8 and the 
ring I9 of FIG. 7 are positioned in a container 20, the seal 
being obtained by gluing together the outer fold of the 
diaphragm l8 and the lower half of the container 20. 

FIG. I I shows a device similar to that in FIG. I0 with a con 
tainer 23, a diaphragm 2!, a ring 22 and a base 234 which is 
inserted at 24 into the lower end of the container 23. The 
lower edge of the container 23 is turned inwardly and up 
wardly to fasten the lower free edge of the diaphragm 21 and 
the outer edge of the base 23a in place. 
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In FIG. 12 a diaphragm 25, reduced in height, is folded out 
wardly over and attached to the upper edge of the lower half 
27 of the container 28 and contains the ring 26. The upper 
half of the container 28 is then telescoped over the exposed 
portion of the diaphragm and the upper edge of the lower half 
27 and attached thereto by any known method of assembly 
(gluing, welding inserting), the connection between the upper 
and lower halves 27 and 28 being located approximately half 
way between the base and the dome. The assembling of the 
container from two halves or "shells" is known practice. 

FIG. 13 shows a modi?cation which draws its inspiration 
from the device in H0. 10 with regard to the ?xing at 33 of 
the edge of the diaphragm 29 and the return folding of the 
diaphragm into the interior of the lower half or shell 3] of the 
container. The diaphragm 29 is provided with a ring 30 and 
the upper half or shell 32 of the container is attached to the 
lower half 31 by any known means. 

FIG. 14 shows a modi?cation which draws its inspiration 
from the device in FIG. 12; the device comprises half a‘ shell 
36 with a base, to the upper edge of which is attached the 
turned-down (or folded) edge of the diaphragm 34. This unit 
is positioned in a container 37, the top of which is shaped to 
produce the dome of the container. 

FIG. l5 shows a longitudinal section of a container 40, the 
base 41 of which is positioned on the wall 42 of the sidewall so 
as to attach at the same time the edge 43 of the diaphragm 44 
and, if necessary, a sealing joint 45. The dome 46 has the 
opening 47 and the rolled edge 48 necessary for ?xing the clo— 
sure member 48a which, as has already been described in con 
nection with other ?gures, can be a valve of any known type. 
The base 41 has an opening 49 for filling the container with 
propellant fluid, said opening being provided with a closure 
system such as a valve, not shown. The cup 50 essentially com 
prises a sidewall of generally cylindrical shape having on its 
upper edge a rounded edge or lip 51 over which the sidewall 
52 of the diaphragm is turned. The base 53 of the diaphragm is 
produced as in preceding examples and is rigid. The cup 50 
has a base 54 which can be convex in shape so as to leave a 
space 55 between the base of the diaphragm 53 and itself for 
any type of fluid which moreover can be air and which is 
slowly expanded while the cup and the diaphragm are being 
assembled. The pressure in this space 55 must be such that it 
plays only a negligible part in propelling the ?uid and in exert 
ing different forces to expel the product through the valve. 
The propellant fluid is therefore located in the space 56 
between the base 41 of the container and the base 54 of the 
cup. 
To prevent the propellant ?uid from rising between the 

sidewall of the cup 50 and the sidewall of the diaphragm it is 
possible, as shown in FIG. 16, to resort to widening the base of 
the cup as at 57 which, if it is sufficiently ?exible, will ensure a 
close contact between this widened portion 57 of the cup and 
the diaphragm 44 by inserting it forcefully into the container 
and the diaphragm during assembly. In addition, it is possible 
to provide a joint 58 made of any suitable material which, in 
FIGS. 15 and 16, is inserted in a groove 59 produced in the 
base of the cup. 
The outer sidewall 60 of the cup can have corrugations, or 

staggered segments such as those shown at 61 in FIG. 15 so as 
to reduce, on the one hand. the friction between this wall 60 
and the diaphragm 44 while improving the already assured 
seal at 57 and 58. These staggered segments or corrugations 
can have various shapes which are integral with the cup or 
they can be fitted thereon. For example, FIG. 15 shows two 
toothed segments on the upper half of the cup and three trape 
zoidal segments on the lower half. These channels and seg 
ments can obviously be used on the outer faces of the rings; 
the inner face 62 of the cup in FIG. 15 is cut away along its en 
tire length thereby reducing friction between the cup and the 
diaphragm. Such channels or grooves are desirable particu 
larly in all the embodiments shown in H68. 1 to 14. 
The cups and diaphragms can. on the other hand, be made 

of a resistant material which produces a sufficiently low fric 
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6 
tion to prevent too great a loss of energy in the propellant 
?uid. To ensure the rolling and return of the diaphragm. the 
loss of energy can be modi?ed by using lubricants and resins. 

in the case of FIG. 15, when the valve 480 is opened, the 
propellant ?uid acts against the base 54 of the cup. and the 
edge or lip 51 rises thereby by rolling the diaphragm, thus 
drawing the base 53 upwards and causing the product to be 
expelled. This arrangement shown in FIG. 15, i.e., using a cup 
located in the lower space in the container between the 
diaphragm and base, makes it possible to use materials for the 
cup which, not being in contact with the product to be condi 
tioned, can be much more varied than in the case of the ring 
which is in contact with the product. 
On the other hand, the cup device makes an initial ?lling 

possible either by beginning with the propellant fluid or with 
the propelled product. It is obvious in other respects that the 
cup system described in FIG. 15 can be adapted to suit all 
types of containers such as those schematically represented in 
the preceding ?gures, whether they are made in one piece or 
in several assembled parts. In addition, the parts of the 
diaphragm which do not have to be rolled and returned can be 
thicker, cast, welded, or ?xed as has been described in con 
nection with preceding examples. 
What I claim is: 
l. A container having an elongated sidewall, a base and 

upper end comprising a closure member with a controllable 
opening for containing and dispensing a product which is ex 
pelled through the closure member under the in?uence of 
pressurized ?uid, said container comprising two spaces 
separated by a diaphragm sealingly connected to the con» 
tainer, the space adjacent the base in the container being in 
tended for the pressurized ?uid, the other space on the side of 
the closure member being intended for the product, charac 
terized in the diaphragm is provided with a sidewall, generally 
having the shape corresponding to the inner surface of the 
sidewall of the container. and a base, said base of the 
diaphragm being rigid, a hollow element slidably mounted in 
the container and diaphragm and having a rounded edge over 
which the sidewall of the diaphragm is rolled by being turned 
from one face to the other of the hollow element, between a 
full position where the pressurized ?uid is compressed and 
where the product occupies the interior of the diaphragm and 
the upper half of the container, and an empty position where 
the diaphragm is turned upwards, said product being expelled 
and the pressurized ?uid occupying the lower half of the con 
tainer and the interior of the upturned diaphragm. 

2. A container as claimed in claim I wherein a part of the 
sidewall of the diaphragm is rigid. 

3. A container as claimed in claim 1 wherein the diaphragm 
is formed by at least one sheet of metal. 

4. A container as claimed in claim 1 wherein the base of the 
diaphragm has the same shape as the upper end of the con 
tainer. 

5. A container as claimed in claim I wherein the sealing 
connection between the diaphragm and the container is pro 
vided on the sidewall. 

6. A container as claimed in claim 1 wherein the sealing 
connection between the diaphragm and the container is pro 
vided on the periphery of the base of the container. 

7. A container as claimed in claim I wherein the sealing 
connection between the sidewall of the diaphragm and the 
container is provided on the periphery of the upper half of the 
container. 

8. A container as claimed in claim 1 wherein the sealing 
connection between the sidewall of the diaphragm and the 
container is provided on the periphery of the closure member. 

9. A device as claimed in claim I wherein the sealing con 
nection between the sidewall of the diaphragm and the con 
tainer is provided along the line on which two elements form~ 
ing the container are assembled. 

ID. A container as claimed in claim l where in the said hol 
low element is in the form of a ring. 
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ll. A container as claimed in claim 10 wherein the ring is 
located in the half of the container which is located on the side 
of the closure member in relation to diaphragm the. said 
diaphragm being turned from the outer face of the ring onto 
the inner face of the ring and rolled over the rounded lower 
edge of the ring. 

12. A container as claimed in claim I wherein the hollow 
element is in the form of a cup having a base. 

13. A container as claimed in claim 12 wherein the cup is 
located in the half of the container on the side of the container 
base relative to the diaphragm, said base of the cup being on 
the side of the base in the container, the diaphragm turned 
from the outer face of the cup towards the inner face by being 
rolled over the rounded upper edge. 

14. A container as claimed in claim 13 wherein the outer 
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face of the sidewall and of the base of the cup is provided with 
means for ensuring a seal between the cup and the diaphragm 
to prevent a leakage of pressurized fluid there between. 

15. A container as claimed in claim 14 wherein the pres 
surized ?uid is compressed in the space between the base of 
the cup and the base of the container. 

16. A container as claimed in claim 1 wherein the sidewall 
of the hollow element is provided with a plurality of faces 
which are arranged so as to limit friction with the diaphragm 
or the wall of the container. 

17. A container as claimed in claim 1 wherein the width of 
the rounded edge of the hollow element is greater than the 
thickness of its sidewall. 
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