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(54) Title: A COFFEE MAKING MACHINE

(57) Abstract: A coffee making machine
(10) comprises a tank (34) for water; a coffee
dispensing unit (44), connection means which
are interposed between the tank (34) and the
dispensing unit (44): the connection means
comprise, in the direction of flow of the water
from the tank to the dispensing unit, a manual
pumping unit (46) for conveying the water from
the tank to the coffee dispensing unit and a heat
exchanger (48) which is provided with a pipe
(50) which is interposed between the manual
pumping unit (46) and the dispensing unit (44)
and which extends inside a boiler (14). The
pipe (50) comprises at least one portion which
extends along a spiral-shaped course inside the
boiler (14). The boiler (14) extends substantially
vertically along a longitudinal axis (X-X). The
manual pumping unit (46) and the dispensing
unit (44) are arranged laterally on the boiler
(14) relative to the longitudinal axis (X-X).
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"aA coffee making machine®

[0001] The present invention relates to a coffee
making machine.

[0002] The present invention 1is particularly
suitable for domestic use although it could also be used
on commercial premises or in the workplace.

[0003] It is clearly necessary in the sector to
obtain coffee of high quality and it is further
particularly desirable to provide coffee machines in
which the quality of the coffee obtained does not depend
completely on the skill of the operator, whilst allowing
adaptation to the different mixtureé of coffee and the
different needs for use.

[0004] Some of the factors which contribute to
the success of the coffee are the pressure and, in
particular, the temperature of the water which passés
through the layer of ground coffee, as well as the
infusion time.

[0005] It is known that professional machines
provide the best results in relation to the quality of
coffee obtained. These machines are generally provided
with a boiler and the water is moved by means of an
electric pump which ensures a specific pressure thereof

in the circuit.
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[0006] In the machines for domestic use of known
type, it is generally preferred to give priority to the
simplicity of use and a reduction in the dimensions over
the level of performance obtained. An example of machines
for domestic use is illustrated and described in EP 231
156, wherein a tank and a manual pumping unit are
provided and wherein the water inside the tank is heated
by placing the tank beside a heat source. This
arrangement provides for the presence of an accumulator,
giving priority to the need to limit the efforts of the
operator in relation to the application of a pressure
value so as to ensure a high level of quality of the
coffee provided. Though the heating system gives priority
to the simplicit?‘of the construction, it is not able to
reproduce effectively the correct temperature and
pressure conditions which are necessary for coffee of
high quélity to be obtained.

[0007] GB 726272 discloses a coffee machine for
domestic use having manual action, wherein water, which
has already been heated in a boiler by means of
electrical resistors, passes through a cylinder/piston
unit and is directed directly through the layer of coffee
below the cylinder/piston unit. The pressure and
temperature conditions of the water are closely linked to

each other and are substantially determined by the
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conditions inside the boiler. In addition, the effort of
the operator in operating the lever is rather high in
contrast to the pressure of the water and the force>of a
spring which acts on the piston. The teaching of document
GB 726272 is directed towards attempts to limit this
effort by balancing the pressure inside the cylinder.

[0008] The object of the present invention is to
devise and provide a coffee making machine which allows
the above-mentioned requirement to be met and, at the
same time, allows the disadvantages mentioned with
reference to the prior art to be overcome.

[0009] In greater detail, the object of the
presént invention is to provide a coffee making machine
which is particularly suitable for domestic use but which
allows coffee to be obtained whose level of quality is
similar to that obtained with machines of the
professional type.

[0010] This object is achieved by means of a
coffee making machine according to claim 1.

[0011] Other characteristics and advantages of
the coffee making machine according to the invention will
become clear from the following description of preferred
embodiments given purely by way of non-limiting example
with reference to the appended drawings in which:

[0012] Figure 1 is a front view of a coffee
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making machine according to the present invention;

[0013] Figure 2 is a rear view of the coffee
making machine of Figure 1;

[0014] Figure 3 is a side view of the coffee
making machine of Figure 1;

[0015] Figure 4 1is a view from below of the
coffee making machine of Figure 1;

[0016] Figure 5 is a plan view of the coffee
making machine of Figure 1;

[0017] Figure 6 is a view of the coffee making
machine of Figure 1 sectioned along line VI-VI of Figure
5i

[0018] Figure 7 is a view of a detail of the
coffee making machine of Figure 1 sectioned along line
VII-VII of Figure 6;

[0019] Figure 8 is a view of the coffee making
machine of Figure 1 sectioned along lline VIII-VIII of
Figure 6; |

[0020] Figure 9 is a view of a detail of the
coffee making machine of Figure 1 sectioned along line
IX-IX of Figure 7;

[0021] Figure 10 is a view of a detail of the
coffee making machine of Figure 1 sectioned along line X-
X of Figure 7;

[0022] Figure 11 is a view of a detail of the
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coffee making machine of Figure 1 sectioned along line
XI-XI of Figure 6;

[0023] Figure 12 is a view of the coffee making
machine of Figure 1 sectioned along line XII-XII of
FigureAG;

[0024] Figure 13 1is a view of a detail of the
coffee making machine of Figure 1 sectioned along line
XIII-XITII of Figure 6;

[0025] Figure 14 is a partially exploded view of

the coffee making machine of Figure 1 sectioned along

1line XIV-XIV of Figure 7;

[0026] Figure 15 is a schematic view of a coffee
making machine according to the present invention.

[0027] With reference to the above-mentioned
Figures, a coffee making machine, in particular but not
exclusively for domestic use, is generally indicated 10.

[0028] A base of the.machine is indicated 12 and
is suitable for resting on a substantially horizontal
plane. The base 12 has, for example, a slightly elongate
form and is able to receive the electrical devices for
operating the machine 10.

[0029] A boiler 14 extends from the base 12 and
comprises therein heating means, for example, in the form
of an electrical resistor 16. The electrical resistor

advantageously extends inside the boiler at a Ilower
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portion thereof and is connected to an electrical device
which is accommodated in the base 12.

[0030] According to one possible embodiment, the
boiler 14 extends substantially vertically relative to
the horizontal plane, on which the base 12 can be
supported. In other words, the boiler 14 extends
substantially perpendicularly relative to the base 12.

[0031] In greater detail, the boiler 14 extends
substantially along longitudinal axis X-X which is
arranged vertically. According to an advantageous
embodiment, the boiler 14 has a substantially cylindrical
form.

[0032] According to one possible embodiment, the
boiler 14 is constructed by means of a shell in two parts
l4a and 14b (Figure 6), wherein one is fitted above the
other.

[0033] According to one possible embodiment, the
boiler 14 has a lateral recess 18 in the region of an
upper portion thereof. The lateral recess 18 preferably
faces towards a front portion of the machine 10.

[0034] The boiler 14 advantageously has a first
opening 20 and a second opening 22, which are preferably
formed in the region of the 1lateral recess 18, if
present.

[0035] According to one possible embodiment, the
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boiler is associated with a level indicator 24, which is
preferably positioned at the side of the boiler, on the
outer of the machine 10. A pressure gaude 24a can further
be provided. According to one possible embodiment, the
boiler 14 is associated with a steam outlet 25 which is
preferably positioned at the side of the boiler, on the
outer of the machine 10, for example, at the side remote
from the level indicator 24, if present.

[0036] An access opening 26 is preferably formed
in an upper portion of the boiler and is provided with a
closure plug 28.

[0037] The boiler 14 comprises an outer casing
30, which is preferably of a form substantially similar
to that of the boiler proper. The outer casing extends
from the base 12 to an upper portion 32. Should the
access opening to the boiler be provided in an wupper
portion thereof, the upper portion 32 of the casing has a
similar access opening for receiving the closure plug.

[0038] A tank which can contain the water for the
coffee is indicated 34. The tank 34 is advantageously
arranged above the boiler 14 along longitudinal axis X-X
of the boiler itself.

[0039] According to one possible embodiment, the
boiler 14, and in particular the upper portion 32 of the

casing 30 thereof, can receive and support a lower
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portion 36 of the tank 34. The upper portion 32 of the
boiler is advantageously a substantially concave portion
which can receive the lower portion of the tank which has
a substantially convex form.

[0040] The upper portion of the boiler, and in
particular of the casing 30 thereof, advantageously
comprises a rapid connection 38 for an outlet pipe 40 for
water from the tank. A water-tight wvalve 41 1is
advantageously arranged in the outlet pipe 40.

[0041] Should the upper portion 32 of the boiler
comprise the closure plug 28, the lower portion 36 of the
tank 34 is advantageously shaped to receive this closure
plug.

[0042] The tank 34 -can contain water which is
substantially at ambient temperature, and in particular
has a cover 42 which can be supported on an upper access
opening of the tank.

[0043] The form and the arrangement of the tank
34 are advantageously suitable for continuing the extent
of the boiler in the wvertical direction along axis X-X,
keeping the machine compact in particular in a transverse
direction. This arrangement further simplifies the
structure and the form of connection means, as will be
described below.

[0044] The coffee making machine 10 further
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comprises a coffee dispensing unit which is indicated 44
and connection means which are interposed between the
tank 34 and the dispensing unit 44 in order to take
water, heat it and convey it to the layer of ground
coffee contained in the dispensing unit 44.

[0045] The connection means advantageously
comprise, in the direction of flow of the water from the
tank to the dispensing unit indicated by arrows, a manual
pumping unit 46 for conveying the water from the tank to
the coffee dispensing unit and a heat-exchanger 48.

[0046] The heat exchanger 48 comprises a pipe 50
which is interposed between the manual pumping unit 46
and the dispensing unit 44. This pipe 50 advantageously
extends inside the boiler 14. In particular, a first end
of the pipe 50 is connected to the first opening 20 of
the boiler and a second end of the pipe 50 is connected
to the second opening 22 of the boiler 14. The pipe 50
advantageously comprises at least one portion which
extends in a spiral-shaped course inside the boiler 14.

[0047] If the Dboiler advantageously extends
substantially vertically along longitudinal axis X-X, the
manual pumping unit and the dispensing unit are arranged
laterally on the boiler relative to longitudinal axis X-
X. The manual pumping unit is preferably arranged above

the dispensing unit relative to a horizontal plane of
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support of the machine.

[0048] According to one possible embodiment, the
manual pumping unit and the dispensing unit define a
single outer assembly which is arranged laterally on the
boiler relative to longitudinal axis X-X thereof. The
assembly which contains the manual pumping unit and the
dispensing unit is preferably arranged laterally on the
boiler by means of a casing 52 which contains connection
elements 54, 56 between the manual pumping unit and the
pipe 50 of the exchanger and between the pipe 50 of the
exchanger and the dispensing unit, respectively.
According to one possible embodiment, the connection
element 54 between the manual pumping unit and the pipe
of the exchanger  and the connection element 56 between
the pipe of the exchanger and the dispensing unit extend
transversely to longitudinal axis X-X of the boiler.

[0049] If a casing 52 is  provided, it
advantageously contains an additional connection element
58 between the tank and the manual pumping unit. In
particular, the additional connection element 58 is
completely inside the structure of the machine 10 and is
interposed between the rapid connection 38 and the manual
pumping unit, thereby constituting an inlet for water
coming from the tank.

[0050] The casing 52 has a compact shape with a
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lateral extension 53 which can be arranged on the boiler.
In particular, the lateral extension 53 extends inside
the casing 30 which‘surrounds the boiler and is arranged
in the region of the lateral recess 18 of the boiler 14,
if present.

[0051] The manual pumping unit 46 advantageously
comprises a cylinder 60 which accommodates a piston 62
which can be caused to move in translation along the
cylinder by means of a lever 64. In greater detail, the
cylinder 60 1is arranged inside the casing 52 and the
lever 64 has a fulcrum on an outer portion of the casing
52 and is hinged at one end of the extent of the piston.
The lever 64 advantageously has a fulcrum on the casing
52 by means of a hole 66 which is formed in the portion
of the casing itself. In addition, the lever 64 1is
supported on the casing 52 in such a manner that, by the
free end of the lever 64 being lifted, the piston 62 ig
translated upwards inside the cylinder.

[0052] The cylinder 60 is provided with an inlet
68, which is placed in communication with the tank, and
an outlet 70 which is placed in communication with the
exchanger, in particular with the pipe 50 of the
exchanger.

[0053] A non-return valve 72 is advantageously

arranged between the tank and the inlet of the cylinder,
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preferably along the connection element 54. A non-return
valve 74 1is further arranged between the outlet of the
cylinder and the exchanger, preferably in the region of
the connection element 56. The two non-return valves
allow the passage of water in the direction from the tank
to the cylinder and to the exchanger, as illustratedkby
the arrows.

[0054] The piston 62 is advantageously suitable
for dividing the cylinder into a ;irst chamber 76, in
communication with the inlet 68 of the cylinder, and a
second chamber 78, in communication with the outlet 70 of
the cylinder. The piston 62 further comprises a duct 80
which is suitable for placing the first chamber and
second chamber in'communication.

[0055] A non-return valve 82 1is advantageously
arranged inside the duct 80 of the piston and allows the
passage of water in the direction from the first chamber
to the second chamber.

[0056] The manual pumping unit and the dispensing
unit, whilst being positioned one above the other, are
not in direct comﬁunication so that the water is not
thrust directly from the cylinder to the dispensing unit.
Instead, it is conveyed beforehand to the heat exchanger
so that it reaches the correct temperature suitable for

making optimum coffee.
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[0057] According to one possible embodiment, the
dispensing unit comprises a water distribution portion 84
which is arranged on the machine 10 and in particular on
the casing 52 which accommodates the cylinder. The
dispensing unit further comprises a container element 86
for the layer of ground coffee which is arranged at the
end of a lever 88 and which is suitable for being fixed
to the water distribution portion. The water distribution
portion 84 is provided with a dispensing surface 90 which
can face towards the layer of ground coffee. The
distribution portion comprises a distribution pipe 92 in
order to convey water to at least one opening 94 of the
dispensing surface. According to one possible embodiment,
the distribution pipe 92 is at least partially annular
relative to the dispensing surface. The connection
element 56 is further arranged substantially parallel
with the dispensing surface, and is interposed between
the exchanger and the distribution pipe. The connection
element is advantageously engaged in the dispensing unit.

[0058] According to one possible embodiment, the
casing 30 of the boiler has a support 96 for cups 98
which extends transversely to axis X-X.

[0059] The operation of a coffee making machine
according to the present invention will be described

below.
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[0060] Figure 6 shows the rest state of the
coffee making machine 10, wherein the piston 62 is in the
raised state thereof, as is the lever 64. Water is
present inside the tank 34, along the additional
connection pipe 58, in the first chamber and in the
second chamber of the cylinder 60, along the connection
pipe 54, in the pipe 50 of the exchanger and in the
connection pipe 56.

[0061] By the lever 64 being lowered manually in
order to bring it from the position of Figure 6 to the
position of Figure 14, the piston carries out the outward
path thereof from the raised position to the lowered
position.

[0062] The water contained in the second chamber
78 of the cylinder is conveyed along the pipe 50 in such
a manner that the water contained inside the pipe 50
reaches the distribution pipe. 92 and from there the layer
of coffee by being discharged from the nozzles 100.

[0063] The reduced pressure inside the first
chamber 76 draws water from the tank through the non-
return valve 72.

[0064] When the lever 64 is being lowered, the
operator must contend with only the resistance whiqh the
water encounters along the path thereof, in particular

through the layer of coffee. Therefore, the operator can
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control the time for which the lever is to be lowered and
the effort which is intended to be applied thereto,
whilst the temperature of the water is ad&antageously
determined by the time spent in the heat exchanger.

[0065] During the return travel, the piston is
raised by means of the lever 64, which is itself raised
from the position of Figure 14 to the position of Figure
6. The water contained in the cylinder 60, which is
isolated by means of the two non-return valves 72 and 74,
is distributed between the two chambers so that the water
in the first chamber 76 passes into the second chamber 78
through the pipe 80 and the non-return valve 82. At the
end of the return travel, the piston and the lever are
once more in the rest state, ready to convey a further
quantity of water into the pipe of the exchanger and,
from there, to the dispensing unit.

[0066] The coffee making machine 10 keeps
dimensions small, above all in the transverse direction,
and allows high-quality coffee to be made. In fact, the
unusual combination of a manual pumping unit and an
exchanger unit renders the reaching of a specific water
temperature unconstrained by the pressure which it is
necessary to apply so that the water passes through the
layer of coffee.

[0067] The temperature of the water is
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advantageously determined by the travel along the pipe 50
inside the boiler, whilst the application of a force by
the operator allows the mixture of water/coffee to be
discharged in accordance with the desired characteristics
thereof, for example, according to the type of mixture.

[0068] The original combination of a manual
pumping unit and a heat exchanger unit allows water at
ambient temperature to be used, avoiding the problems
connected with a pressurised receiver. The boiler has the
sole objective of heating the water in the pipe 50,
therefore avoiding the necessity for regular refills. In
addition, the structure of the manual pumping unit is
greatly simplified and does not have to be directly
connected to the boiler and ‘therefore it is not necessary
to produce a single water-tight compartment.

[0669] Furthermore, since the water pressure for
the coffee is substantially unconstrained by that inside
the boiler, the manual pumping unit can advantageously be
operated with variable efforts even of limited magnitude
without requiring the provision of resilient elements.

[0070] The machine according to the present
invention further has great compactness owing to the
original arrangement of the tank which is directly
supported on the upper portion of the boiler to form a

structure extending substantially vertically. The
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advantageous provision of the manual pumping unit above
the dispensing unit, without the need for a direct
passage of water from one to the other, also contributes
substantially to keeping the structure compact.

[0071] As schematically illustrated in Figure 15,
for example, the water is compelled to follow a tortuous
route between the tank, the manual pumping unit, the heat
exchanger and the dispensing wunit. This also allows,
whilst a substantially upright shape is maintained,
limitation of the dimensions along axis X-X by keeping
the manual pumping unit and the dispensing unit at the
gside of the tank. This advantage is further supplemented
by the provision of connection pipes which are transverse
to axis of development X-X of the machine.

[0072] This manual pumping unit contributes to
the simplification of the operation and the structure of
the machine owing to the original provision of a piston
which is suitable for dividing the cylinder into two
chambers which are connected by means of a pipe inside
the piston itself. This provision further contributes to
limiting the efforts of the operator who has to contend
only with the resistance encountered by the water without
the need for springs or resilient elements.

[0073] The dispensing unit is advantageously

arranged to receive the water from the pipe of the
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exchanger in a direction transverse to axis X-X of the
machine. In this case, the provision of a distribution
pipe and in particular of an annular distribution pipe
allows water to be directed £from the connection pipe
transversely to the machine to the dispensing surface.

[0074] It will be appreciated that it is possible
to provide variants and/or additional features relative
to those described and illustrated above.

[0075] In order to satisfy contingent and
specific requirements, a person skilled in the art may
apply to the above-described embodiments of the coffee
making machine many modifications, adaptations and
replacements of elements with other functionally
equivalent elements without; however, departing from the

scope of the appended claims.
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CLAIMS
1. A coffee making machine (10) which comprises:
a tank (34) for water,
a coffee dispensing unit (44),
connection means which are interposed between the tank
(34) and the dispensing unit (44) and which comprise, in
the direction of flow of the water from the tank to the
dispensing unit, a manual pumping unit (46) for conveying
the water from the tank to the coffee dispensing unit and
a heat exchanger (48).
2. A coffee making machine according to claim 1,
wherein the heat exchanger (48) comprises a pipe (50)
which is interposed between the manual pumping unit (46)
and the dispensing unit (44)-, the pipe extending inside a
boiler (14).
3. A coffee making machine according to claim 2,
wherein the pipe (50) comprises at least one portion
which extends along a spiral-shaped course inside the
boiler (14).
4. A coffee making machine according to claim 2 or 3,
wherein the boiler (14) extends substantially vertically
along a longitudinal axis (X-X) and wherein the manual
pumping unit (46) and the dispensing unit (44) are
arranged laterally on the boiler (14) relative to the

longitudinal axis (X-X).
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5. A coffee making machine according to claim 4,
wherein the manual pumping unit (46) is arranged above
the dispensing unit (44) relative to a horizontal plane
of support of the machine.
6. A coffee making machine according to claim 5,
wherein the manual pumping unit (46) and the dispensing
unit (44) define a single outer assembly which is
arranged laterally on the boiler (14) relative to the
longitudinal axis (X-X) thereof.
7. A coffee making machine according to claim 6,
wherein the assembly which contains the manual pumping
unit (46) and the dispensing unit (44) is arranged
laterally on the boiler (14) by means of a casing (52)
which contains connection elements (54, 56) between the
manual pumping unit (46) and the pipe (50) of the
exchanger (48) and between the pipe of the exchanger and
the dispensing unit (44).
8. A coffee making machine according to claim 7,
wherein the connection elements (54, 56) between the
manual pumping unit and the pipe of the exchanger and
between the pipe of the exchanger and the dispensing unit
extend transversely to the longitudinal axis (X-X) of the
boiler.
9. A coffee making machine according to claim 7 or 8,

wherein the casing (52) contains an additional connection
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element (58) between the tank and the manual pumping
unit.
10. A coffee making machine according to any one of
claims 4 to 9, wherein the tank (34) is arranged above
the boiler (14) along the longitudinal axis (X-X).
11. A coffee making machine according to c¢laim 10,
wherein an upper portion A(32) of the boiler (14) can
receive and support a lower portion (36) of the tank
(34).
12. A coffee making machine according to claim 11,
wherein the upper portion (32) of the boiler (14) is a
substantially concave portion which can receive the lower
portion (36) of the tank (34) which has a substantially
convex form.
13. A coffee making machine accqrding to claim 11 or 12,
wherein the wupper portion (32) of the boiler (14)
comprises a rapid connection (38) for an outlet pipe (40)
for water from the tank (34), the rapid connection (38)
being connected to the manual pumping unit (46).
14. A coffee making machine according to any one of
claims 11 to 13, wherein the upper portion (32) of the
boiler (14) comprises an access opening (26) to the
boiler which is provided with a closure plug (28), and
wherein the lower portion (36) of the tank is shaped to

receive the closure plug (28).
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15. A coffee making machine according to any one of the
preceding claims, wherein the manual pumping unit (46)
comprises a cylinder (60) which accommodates a piston
(62) which can be caused to move in translation along the
cylinder by means of a lever (64), and wherein the
cylinder comprises an inlet (68) which is placed in
communication with the tank (34) and an outlet (70) which
is placed in communication with the exchanger (48).
16. A coffee making machine according to claim 15,
wherein a non-return valve (72) is arranged between the
tank (34) and the inlet (68) of the cylinder (60) and a
non-return valve (74) is arranged between the outlet (70)
of the cylinder (60) and the exchanger (48), the non-
return valves being able to -allow the passage of water in
the direction from the tank to the cylinder and to the
exchanger. |
17. A coffee making machine according to claim 15 or 16,
wherein the piston (62) is suitable for dividing the
cylinder (60) into a first chamber (76), in communication
with the inlet (68), and a second chamber (78), in
communication with the outlet (70), the piston comprising
a duct (80) which is suitable for placing the first
chamber and second chamber in communication.
18. A coffee making machine according to claim 17,

wherein a non-return valve (82) is arranged inside the
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duct (80) of the piston (62) and can allow the passage of
water inA the direction from the first chamber to the
second chamber.
19. A coffee making machine according to any one of the
preceding claims, wherein the tank (34) can contain water
which is substantially at ambient temperature.
20. A coffee making machine according to any one of the
preceding claims, wherein the dispensing unit comprises a
water distribution portion (84) which is provided with a
dispensing surface (90) which can face a layer of coffee,
the distribution portion comprising a distribution pipe
(92) in order to convey water to at least one opening
(94) of the dispensing surface (90).
21. A cpffee making machine according to claim 20,
wherein a connection element (56) is provided
substantially parallel with the dispensing surface (90),
which connection element (56) is interposed between the
exchanger (48) and the distribution pipe (92).
22. A coffee making machine according to claim 21,
wherein the connection element (56) is engaged in the

dispensing unit.



PCT/1T2004/000087

WO 2005/079641
1/12
// 10
64
, 42 ‘
34
L6
2ka - 36 32
> 25
(e \ T
(= AV
,. e _CS
52 \// - Q —T1 . E
] lc ] 86
26— //
11 gl '
A4 ~100 14
L, 7 =
1A

// /// o :§r~12

0y FIG.

~X

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/IT2004/000087

2/12
~_x
(- 10
L2 b4 //
34

1 10 oy f ]
. J U y
i‘ L l UA/
é‘l\d - ) )
T I |

—A~_24

i \
4 B e

e m—— [Pre— -

- FIG2

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/IT2004/000087
3/12

'6[» }/./X
a 42
34

36/%/

L

52

T—
15%\
é%’\-f{ ‘
w
e o)

™\

FIG.3 ~X

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

4/12

\{[/
2o Py 3

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

5/12
X1 L 2 P
o Ry G

64

FIG.6

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

6/12.

FIG.S

28 32

62 76 45 g

1222,

0 ——oa1=% 30
7

34

32

V4 e 1 ./ 14
\-7 ‘ _ﬁ 74 \ ‘/ 53
' | r/’/ 25
' 20
l é | -
58 S/ .
/@ '

24 \_.30

22 X T Ly

FIG.7 T

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

7/12

58
L6
-\ 53
68 5
70
T~ ]
C 56
X
54\

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

8/12

62

36
76 LG

53 b

“8 FIG.10
q 71///\\1 34 -

/ i 32
25

.ZLa =/ [ . \ /V

e 11l iy e
= ( o @ M —
7N

T >~—-30

FIG.11

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

912

X 10
' 42 %/?/

34
76 80
52 : 52 36 37
7 N/ 46
| — - 25
26La /% \V N | /' q /
78 | ck i = ' s\ '
—&T] b <]
rn< ! é—E

FIG12

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087
1012

2

34

- . ,/ i
\E _ i
=18
| A
2[‘_/ T/V
li——30
N
50 X

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

11/12

98 VTR -
28 38/ 20 2 )
\ gy ) 64

Nt 2
-4 62
i D £ n 8[.7-0
%  arhie 9
26 i Q L ;\.QEQ
50— , LD
143/’/* ‘ 53 SNSEN e
/ T 18 86
L8 A ' /A
30— | | S 1% g
al )
16
10b : —
\ 12
S
Fex

FI1G.14

SUBSTITUTE SHEET (RULE 26)



WO 2005/079641 PCT/1T2004/000087

12/12

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

Inter

PC

nal Application No

1T2004/000087

CLASSIFICATION OF SUBJECT MATTER
A47 38

A
IPC 7 J3l

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

IPC 7 A47J

Minimum documentation searched (classification system foliowed by classification symbols)

Documentation searched other than minimum documentation to the extent thal such documents are included in the fields searched

EPO-Internal, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °©

Citation of document, with indication, where appropriate, of the relevant passages

Reievant to claim No.

US 2 114 063 A (STONER ARTHUR M)
12 April 1938 (1938-04-12)

the whole document

PATENT ABSTRACTS OF JAPAN

vol. 016, no. 071 (C-0913),

21 February 1992 (1992-02-21)

abstract
figures 1,2

16 August 1988 (1988-08-16)
abstract
figures 2,3

-& JP 03 264013 A (MATSUSHITA ELECTRIC IND
CO LTD), 25 November 1991 (1991-11-25)

US 4 763 566 A (PAOLETTI LUCIANO)

1-10,
15-22
11-14

11-14

1,16

D Further documents are listed in the continuation of box G.

Patent family members are listed in annex.

° Special categories of cited documents :

"A* document defining the general state of the art which is not
considered 1o be of particular relevance

*E" earlier document but published on or after the international
filing date
*L* document which may throw doubis on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

*O* document referring to an oral disclosure, use, exhibition or
other means

*P" document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention

*X* document of particular relevance; the claimed ipvention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

'Y* document! of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
_rn?gls. ﬁUCh combination being obvious to a person skilled
in the art,

'&" document member of the same patent family

Date of the actual completion of the international search

18 November 2004

Date of mailing of the intemational search report

29/11/2004

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31~70) 340-3016

Authorized officer

Sainz Martinez, M

Form PCT/ISA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT Intar

nal Application No

PCT/I1T2004/000087

Patent document Publication ‘ Patent family Publication

cited in search report date member(s) date

US 2114063 A 12-04-1938  NONE

JP 03264013 A 25-11-1991  NONE

US 4763566 A 16-08-1988 IT 1188292 B 07-01-1988
AT 63446 T 15-06-1991
DE 3770004 D1 20-06-1991
EP 0231156 Al 05-08-1987

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

