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This invention relates to filtration devices.

Among the various known filtration devices, there are
the filters used in the field of domestic plumbing. These
filters are in the form of cylinders of which the cross-
section is interrupted by several horizontally superposed,
circular screens which cross one another. These horizontal
screens break the jet of running water and make the water
more foamy by introducing air into it. Unfortunately,
filters such as these have the disadvantage that their
cylindrical shape does not provide for rapid flow of the
liquid.

US~-A-3,254,589 describe a filtration device comprising
at least two screens in the form of cone-shaped bags fitted
in one another.

_FR-A-457 500 describes a similar device with screens
in the form of cylindrical bags.

In the operation of a conventional automatic distribu-
tor for instant coffee, a certain quantity of coffee drops
into a mixing bowl in which the necessary quantity of hot
water then arrives. A stirrer placed in the mixing bowl
mechanically agitates the water and the coffee, as a result
of which the coffee dissolves completely and the mixture
undergoes an increase in volume. This phenomenon of expan-
sion results in the formation of a froth which is deposited
on the surface of the coffee when it is poured into a cup.
The froth formed during this process is coarse and can
contain a considerable number of large air bubbles visible
on the surface of the coffee. This froth, which is charac-
teristic of instant coffee, can have an unfavourable effect
on the consumer by comparison with'tﬁé fine, creamy froth
of an espresso coffee. ; .

The object of the present invention is to obviate this
disadvantage and to provide deviéé?_which enables a fine,
creamy froth of favourable appeaééhce entirely comparable
with the froth of a typical espresso coffee to be obtained
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on the surface of a cup of instant coffee.

To this end, the present invention relates to  a
filtration device'comprising at least two screens, the
screens being in the form of conical or cylindrical bags
fitted into one another, characterized in that the screens
are spaced apart from one another by a distance of 0.5 to
4 mm to enable a fine froth to be obtained. oOther par-
ticular embodiments are the subject of claims 2 to 6.

One advantage of these devices according to the inven-
tion is that, by virtue of their shape, they promote the
flow of coffee out of the distributor and into the cup.
Another advantage is that it eliminates the need to rinse
the flow tube filled with the froth before each use. A
further advantage is that it enables a significant pressure
and, hence, flow rate to be used in the distributor.

A froth of the espresso type may be characterized in
particular by its volume, its mass, its consistency, its
stability, the size of any large bubbles and its colour.
These characteristic differences generally depend on two
types of factors:

- the starting materials used, such as water, coffee,
additives,
- the physical conditions used, such as the temperature

and flow rate of the water, the agitation, the diam-

eter and length of the flow tube, the height of fall.

In the practical application of the devices according
to the invention, it is preferable to have a consistent and
abundant froth before filtration. The froth formed in the
mixing bowl should have enough consistency not to dissolve
during its flow in the tube and its passage through the
filtration device and not to collapse too rapidly once on
the surface of the coffee in the cup. The froth should
also be present in a sufficient quantity to cover the
entire surface of the coffee in the cup.

The consistency and abundance of the froth may be
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influenced by the number and size of the large air bubbles
included in the froth during its formation. These large
bubbles can cause a reduction in the stability of the
froth, i.e. a more accentuated tendency to collapse and
dissolve in the coffee. The size and number of the large
air bubbles included in the froth during its formation can
be reduced through the various physical conditions used.

The temperature of the water determines the tempera-~
ture of the coffee issuing from the distributor. Since the
temperature of the coffee is preferably between 55°C (below
which the coffee is considered to be cold) and 75°C, the
water may be at a temperature between 60 and 95°C and
preferably between 80 and 85°C.

The rate at which the coffee flows out of the distrib-
utor should be high enough to enable the coffee to flow
rapidly into the cup. This flow rate may be between 2 and
35 ml per second and preferably between 10 and 14 ml per
second. _

The stirring time in the mixing bowl should be suffi-
cient to ensure complete dissolution of the soluble coffee
in the water and to allow the formation of a creamy froth,
but should not be too long in order to avoid the formation
of an excessive number of overly large air bubbles in the
froth. Stirring may be carried out by a mixer turning at
8,000 to 10,000 revolutions per minute over a period of 3

~to 15 seconds and preferably 5 to 9 seconds.

The flow tube at the outlet of the mixing bowl may
have a length of 10 to 60 cm and preferably 15 to 25 cm and
a diameter of 3 to 15 mm and preferably 6 to 10 mm.

Another factor which may be considered as important to
the use of the filtration device according to the invention
is the height of fall, i.e. the distance between the lower
end of the unit and the surface of the coffee in the cup.
The height of fall affects only the quantity of large air
bubbles present in the froth. 1If the height of fall is
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minimal, i.e. of the order of 20 mm, the froth obtained is
very fine and contains very few large bubbles. If it is
greater, i.e. of the order of 100 mm, the froth is still
fine, but contains -a larger number of large bubbles. The
height of fall may be between 1 and 100 mm and preferably
between 20 and 50 mm. The devices according to the inven-
tion thus comprise at least two screens in the form of bags
fitted into one another. In the context of the invention,
a screen is understood to be made up of wires which cross
one another, preferably perpendicularly to one another.
The mesh width of the screen, i.e. the elementary space
defined by four wires, may vary according to the diameter
of the wires used and their spacing. The mesh width should
be narrow enough to enable large air bubbles to be burst
and a fine froth to be obtained without, at the same time,
reducing the flow rate of the coffee during its passage
through the filtration device. The screen preferably
consists of wires 0.08 to 0.20 mm in diameter spaced at
intervals of 0.10 to 0.50 mm which thus define a mesh width
of 0.02 to 0.42 mm. The screens may be in the form of any
type of bag so that they are capable of fitting in one
another. More particularly, they may be:in the form of
conical bags or cones or in the form of cylindrical bags.
If they are in the form of conical bags, the screens of one
and the same filtration device may be arranged coaxially
and may have diameters and heights decreasing from the
outside to the inside of the unit. If they are in the form
of cylindrical bags, the screens of a filtration device may
be arranged coaxially and may be substantially équal in
height, but decrease in diameter from the outside to the
inside of the unit. '

To make a screen in the form of a conical or cylindri-
cal bag, the corresponding geometric shape (for example a
rectangle for the‘cylindrical, a trapezium for the'coney
may be cut out from a screen, the screen thus cut out may
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be brought into shape and then joined at its ends by
bonding, welding, sealing or other method. The screens
which form the filtration device according to the invention
may be variable in number. There should be a sufficient
number of screens to ensure good filtration of the froth
and to enable any large air bubbles to be burst without, at
the same time, reducing the flow rate of the coffee issuing
from the distributor. The devices according to the inven-
tion preferably comprise 2 to 6 screens. '

The distance between each screen can affect the effec-
tiveness of filtration. To ensure that each screen pro-
vides for optimal filtration independently of the others,
it is preferably separated from the adjacent screens by a
sufficient distance. This should ensure that the screens
do not adhere to one another if they are too close or that
the froth does not collapse between each screen if the
screens are too far apart. The distance between adjacent
screens may be, for example, between 0.5 and 4 mm and is
preferably between 1.5 and 2.5 mm.

The screens which form the filtration device according
to the invention may be joined at their upper ends to a
cover. This cover may be in the form of a disk of minimal
thickness which is preferably provided at its centre with
means for introducing the 1liquid to be filtered, for
example in the form of a cylindrical, preferably screw-
threaded nozzle to which the flow tube leading out from the
distributor may be connected. The cover may be joined to
the screens by sealing, welding, bonding or by any other
method.

In the embodiment comprising screens in the form of
cylindrical bags, the filtration device according to the
invention may additionally comprise a distributor cone.
This cone, which is preferably solid, may be arranged with
its tip facing downwards beneath the lower ends of the
screens. Its function is to collect the filtered coffee
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into a single continuous stream as its runs over the cone.
The base of the distributor cone may be convex, i.e.
slightly dished, conical or stepped in order better to
distribute the inflowing ‘liquid towards the filtering
screens.

The screens, the cover and the distributor cone may be
made of metal, polyester, polyethylene, polyvinyl chloride
or Teflon or of any other material compatible with foods
and capable of withstanding a temperature of 100°C. '

In the embodiment comprising screens in the form of
conical bags or cones, the outer screen may preferably have
a diameter at the base of the cone of 20 to 50 mm, a height
of 10 to 40 mm and an apex angle of the cone of 30 to 120°.

The circular cover may have a diameter of 20 to 55 mm,

preferably equai to the diameter of the base of the outer
cone. _ '
_ In the embodiment comprising screens in the form of
cylindrical bags, the outer screen may preferably have a
diameter of 20 to 50 mm and a height of 8 to 20 mm. The
distributor cone may preferably have an apex angle of 30
to 120° and a diameter preferably equal to the diameter of
the outer screen. '

The filtration devices according to the invention are
described more detail in the following with reference to
the accompanying drawings, wherein:

Figure 1 is a longitudinal axial section through a
first embodiment of the filtration device according to the
invention.

Figure 2 is a side view of the filtration device shown
in Figuré 1. . |

Figure 3 is a section on the line 3-3 through the
filtration device shown in Figure 1.

Figure 4 is a longitudinal section through a second
embodiment of the filtration device according to the inven-
tion.
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Figure 5 is a side view of the filtration device shown

in Figure 4. '
_ In the embodiment shown in Figures 1 to 3, the filter
unit according to the invention consists of a first screen
in the form of a conical bag (1), or first filtering cone,
fitted into a second screen in the form of a conical bag
(2), or second filtering cone, which is slightly larger
than the first and which is itself fitted into a third
screen in the form of a conical bag (3), or third filtering'
cone, slightly larger than the second.

The three screens are superposed and fitted into one
another so that the axes of revolution of the cones which
they form are the same. The bases or upper ends of each of
the filtering cones are joined to a circular cover (4) at
least equal in diameter to the base of the largest cone,
i.e. the cone forming the outer screen. The cover is pro-
vided at its centre with means for introducing the liquid
to be filtered in the form of a screwthreaded cylindrical
nozzle (5).

In the embodiment shown in Figures 4 and 5, the

filtration device according to the invention consists of a

first screen in the form of a cylindrical bag (6), of first

- filtering cylinder, fitted into a second screen in the form

of a cylindrical bag (7), or second filtering cylinder,
which is slightly largef in diameter than the first screen
and which is itself fitted into a third screen in the form
of a cylindrical bag (8), or third filtering cylinder,
slightly larger in diameter than the second screen so that
the three filtering cylinders have the same axis. The
upper ends of the filtering cylinders are joined to a
circular cover (9) which has the same diameter as the outer
cylinder and which is provided at its centre with means for
introducing the 1liquid to be filtered in the forﬁ of a
screwthreaded cylindrical nozzle (10).

At their 1lower ends, the ‘filtering cylinders are

®
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joined to the convex base (11) of a s6lid distributor cone
(12) which directs the flow of the coffee issuing from the
filtering cylinders into the cup.
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CLAIMS

1. A filtration device comprising at least two screens,
the screens being in the form of conical or cylindrical
bags fitted into one another, characterized in that the
screens are spaced apart from one another by a distance of
0.5 to 4 mm to enable a fine froth to be obtained.

2. A device as claimed in claim 1, characterized in that
a distributor cone is arranged beneath the lower ends of
the screens. ' _

3. A device as claimed in claim 1, characterized in that
it comprises between 2 and 6 screens.

4, A device as claimed in claim 1, characterized in that
the screens are joined at their wupper ends to a cover
comprising means for introducing the liquid to be filtered.
5. A filtration device as claimed in claim 1, charac-
terized in that the screens are fitted coaxially into one
another.

6. A filtration device as claimed in c¢laim 1, charac-
terized in that the screens are made of wires 0.08 to 0.20
mm in diameter arranged at intervals of 0.10 to 0.50 mm.
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