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Laundry Washing Machine

The invention refers to a laundry washing machine.

Background Art

Known laundry washing machines (called also simply washing machine) generally
comprise a substantially parallelepiped-shaped casing, typically built for resting on
the floor, a substantially cylindrical hollow washing tub which is suspended in floating
manner inside the casing by means of a number of coil springs and shock-absorbers
and a substantially cylindrical, hollow revolving drum for housing the laundry to be
washed, which is housed in axially rotating manner inside the washing tub for rotating
about its substantially horizontally-oriented, longitudinal reference axis.

An electric motor assembly, which is located outside of the washing tub, is typically
configured for driving into rotation the revolving drum about its longitudinal reference
axis inside the washing tub.

In some known washing machines, typically, but not only, of the top-loading type, an
additive compartment adapted to be filled with one or more additives (i.e. a washing
and/or rinsing products like for example detergent, softener, bleach, etc.) is usually
attached to an annular rim of a laundry loading/unloading opening placed at the top
of the casing, above a pass-through opening on the lateral wall of the washing tub. A
water supply circuit is typically provided, comprising a water inlet connectable to wa-
ter mains external to the washing machine, and structured for drawing fresh water
from the water mains and supplying water into the additive compartment, so as to
sweep away into the washing tub the additive(s) (e.g. detergent and/or softener)
stored in the compartment. The additive compartment typically comprises two or
more chambers adapted to be filled with washing and/or rinsing additives, each
chamber having an additives inlet section, i.e. a section from which additive can be

poured in the chamber.

Washing machines described above commonly comprise a water distributor which is
a component that supplies the water coming from the mains to the different cham-
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bers of the additive compartment; for this purpose the distributor comprises a plurality
of channels, each one being fluidly connected to one or more chambers of the addi-
tive compartment. The distributor is typically the latest component before the additive
compartment, and it is connected, upstream, by a water injector to one or more elec-
tro-valves (i.e. a plurality of one-way electro-valves and/or one or more electro-valves
having a plurality of ways) which are connected, upstream, to the water inlet con-
nectable to external water mains. Such electro-valve(s) are connected, downstream,
via a rubber pipe or directly through a fixed pipe departing from electro-valve(s) to the
water injector in such a way to selectively take one or more streams of water coming
from the water inlet to one or more of the channels of the distributor. The distributor
and injector provide the functionality to lead the water coming from the electro-
valve(s) into the respective chambers of the additive compartment.

In laundry washing machines as described above, the water injector is usually locat-
ed in a rear part of the machine. The water injector is, when following the water flow
coming from the water mains, usually the last component before the distributor or
additive compartment (drawer) and most of the time it is connected to electro-valves
by pipes, especially rubber pipes. Electro-valves can have one, two or more ways. In
order to obtain water-tight connections, (typically elastic) metal clamps are used
which are clamped around the respective pipe which is pushed over an inlet of the
water injector. The metal clamps are arranged and deformed to provide the desired

water-tight connection.

A disadvantage of this common design is that several different parts are needed and
usually tools are needed to work on the metal clamps for a sufficient water-tight con-

nection.

It is the aim of the present invention to provide a water injector providing an im-
proved, especially easy to handle and water-tight, connection to the water pipes.

Disclosure of Invention
This aim is achieved by a Laundry washing machine, comprising:
a washing tub containing a rotatable washing drum in which laundry to be washed

can be loaded;
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an additive compartment adapted to be loaded with washing/rinsing products and
fluidly connected to said washing tub;

a water injector, arranged for supplying water to said additive compartment;

at least one valve fluidly connected or connectable, upstream, to water mains exter-
nal to said machine, and fluidly connected, downstream, to said water injector, in
such a way to selectively deliver a water flux from said water mains to said water in-
jector;

at least one water pipe fluidly connecting said at least valve to said water injector,
wherein said water injector comprises an integrated fixing device for its watertight
fixation to said at least one water pipe.

Preferred embodiments of the invention are described in relation to the dependent
claims and the description of the enclosed drawings.

The invention is based on the consideration that during assembly of a washing ma-
chine, the fluid connections between components are of especial importance and
should be realized as long-lasting watertight connections which need no or little ad-
justments during a life-cycle of a washing machine. Also the concrete handling of the

components involved should be as simple and robust as possible.

Applicant has found that with fixing means which are integrated with or into the water
injector, the task of providing a watertight connection is accomplished with the water
injector itself, which provides an especially easy and comfortable handling situation,
since the fixing functionality is combined with the connection functionality in the same
integral component or part.

In the context of this application, the term “integrated” essentially means “made in a
single-piece construction with” or “made as a single-body with” (e.g. by injection
moulding). Hence, the fixing device is part of the same body as the other parts of the

water injector.

The term laundry washing machine includes washing machines as such but also
combined washing/drying machines that can incorporate both functionalities. Also the
terms laundry washing machine and washing machine are used interchangeably.
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The laundry machine can be designed as a front-loading laundry washing machine

as well as a top-loading laundry washing machine.

In the present application saying that a first component is “fluidly separated” from a
second component means that a fluid, that is especially water, cannot flow from the
first component to the second one or vice versa. On the contrary, saying that a first
component is “fluidly connected” to a second component means that a fluid can flow

from the first component to the second component and vice versa.

In a preferred embodiment, the water injector comprises a main body with at least
one inlet for fluid connection to said at least one water pipe, wherein the integrated
fixing device comprises one or more movable elements, connected to the main body
and movable with respect to the latter from an opened position in which it does not
keep the at least one water pipe watertight fixated to the at least one inlet, to a closed
position in which it keeps or contributes to keep the at least one water pipe water-
tight fixated to said at least one inlet. The possibility to move moveable elements
continuously between these two positions provides a simple handling and assembly

routine.

Advantageously the water injector comprises two, most preferably exactly two, mov-
able elements connected to the main body and movable with respect to the latter
from said opened position to the closed position, wherein in the closed position the
two movable elements partially or totally encompass the at least one water pipe so
as to provide the watertight fixation of the at least one water pipe to the at least one
inlet. These two moveable elements can be designed as shells which in a closed po-
sition surround or enclose the pipe while being fixed to the inlet in a watertight man-

ner.

Preferably the two movable elements provide a crimping connection with the at least
one water pipe. Hence, no external tool is needed to realize this type of connection.

In their closed position, the two movable elements are preferably connected to each
other. By this connection, the two moveable elements are kept in their close position
in such a way that they are prohibited from moving with respect to each other and
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with respect to the pipe and inlet. This way, an enduring watertight connection can be
established.

In a preferred embodiment, in their closed position, the two movable elements are
connected to each other by a clip mechanism. Such a mechanism is reliable and

simultaneously easy to handle during the installation of the water injector.

Advantageously, the clip mechanism comprises at least two clip elements which in
the closed position of the two movable elements engage one another, providing the
reciprocal fixation of the two movable elements. For instance, one clip element can
be designed as a chamber -or ring-like structure which receives a pin or cam which in
the closed position after being inserted in the other clip element provides with it a
form-locking connection which can only be released by moving or bending it in order
to disengage with the other clip element.

Preferably, in the closed position of the two movable elements, these clip elements
are positioned on at least one side of the main body. Such a configuration allows an
especially convenient handling during the installation of the water injector and its fixa-

tion of the respective pipe to the inlet.

Advantageously, the laundry machine comprises a plurality of water pipes and the
water injector comprises a plurality of inlets, wherein each water pipe is fluidly con-
nected or connectable to one of these inlets, wherein the one or more movable ele-
ments, in their closed position, provide simultaneous fixation of all water pipes to the
respective inlets. Such a configuration allows providing simultaneous watertight con-
nection for all pipes during one installation procedure. In a preferred configuration,
these inlets are arranged in a row, side to side of each other, with the water injector
having its moveable elements designed in such a way simultaneous fixing. In the pre-
ferred embodiment where a crimping connection is provided, this crimping connec-
tion established simultaneously when moving the moveable elements into the closed

position.

The main body and the one or more movable elements are preferably made of plastic
and manufactured by a same injection molding process.

5
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In a preferred embodiment, the water injector comprises one or more bending joints
each one respectively connecting one of said one or more movable elements to said
main body. In the design made of plastic, the bending joints can be provided by parts
which have a thickness of the, preferably plastic, material which allows an elastic

bending.

Advantageously, the laundry washing comprises two moveable elements, wherein
one of said moveable elements comprises a bushing and the other one of said
moveable element provides an opening in such a way that in their closed position,
they can be fixed to each other by a safety screw which is inserted into said bushing
through this opening. This design provides an additional safety mechanisms to keep
a watertight connection even if other means of connection, such as a clip mecha-
nism, fail or are malfunctioning. This way, especially the water tightness of the con-
nection is sustained. Naturally, also other known connection mechanisms can be
used to provide redundant reciprocal fixation of the moveable elements. Alternatively
or in combination, fixing means for fixing the moveable elements to the main body

can be provided.

The advantages of the invention are especially as follows. Due to the integrated fix-
ing device, a connection of the pipes to the injector can be accomplished without the
need of additional components. Especially metal clamps are not needed. The fixing
procedure is simplified. The moveable elements can be used to provide a connection
of two or more pipes to the injector inlets in one workstep. In order to provide the
crimping connection, no separate tools are needed.

Brief description of the Drawings

Further characteristics of and advantages of the present invention will be highlighted
in greater detail in the following detailed description of some of its preferred embodi-
ments, provided with reference to the enclosed drawings. In said drawings:

FIG. 1is a perspective view of the upper portion of a top-loading washing machine
with its upper door opened made in accordance with the teachings of the present

invention;
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FIG 2 shows the washing machine according to FIG. 1 with the upper door closed;

FIG. 3 shows an upper frame of the washing machine according to FIGs. 1 and 2

with a cover attached, in a perspective view;

FIG. 4 shows the upper frame according to FIG. 3 and the cover together with a wa-

ter collector, in an exploded view;

FIG. 5 shows a water injector, pipes, and valves, in an exploded view;

FIG. 6 shows water injector, pipes, and valves, in an exploded view from another

perspective;

FIG. 7 shows water injector, pipes, and valves in an assembled state;

FIG. 8 shows an enlarged view of the water injector;

FIG. 9 shows a top view of the components displayed in FIGs. 5 and 6;

FIG. 10 shows a front view of the water injector;

FIG. 11 shows a side view of the water injector;

FIGs. 12, 13, 14 show detailed side views of the water injector.

Detailed Description of the Invention
With reference to FIGs. 1 and 2, a top-loading washing machine 2 is displayed in an
isomeric view. Washing machine 2 comprises preferably, but not necessarily:
- a substantially parallelepiped-shaped outer boxlike casing 4, which is prefera-
bly structured for resting on the floor;
- an upper door 6, preferably comprising a handle 8 for opening, which is ad-
vantageously hinged to a top wall or region 10 of casing 2 by one or more
hinges 10a, 10b so as to rotate to and from a closing position in which upper

7
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door 6 rests, preferably horizontally, on top wall 10 for closing a laundry load-
ing/unloading opening 12 and watertight sealing a cylindrical, hollow washing
tub 14 which is arranged inside casing 2;

- acylindrical, hollow revolving drum 16 which is structured for housing the
laundry to be washed and is housed in an axially rotating manner inside wash-
ing tub 14; preferably the drum can be accessed by an opening, not illustrated,
provided in its lateral surface and closable by one or two drum lids 90 pivot-
ably associated to the washing drum 16.

- an elastically-deformable bellows 18 which connects in watertight manner a
pass-through opening provided on the upper section of the lateral wall of
washing tub 14 to an upper frame or rim (also called hopper) 24 of the super-
jacent laundry loading/unloading opening 12 provided on top wall 10 of boxlike
casing 2;

- an electric motor assembly (not shown) which is attached to washing tub 14,
outside the latter, and is structured for driving into rotation revolving drum 16
inside washing tub 14.

Upper door 6 preferably comprises an engagement hook 20 that engages for holding
upper door 6 in an essentially horizontal closing position with a snap-in hole 22 which
is built into upper frame 24.

Washing machine 2 also advantageously comprises a control panel 26 with a user
interface 28 allowing the user to select certain parameters of the laundry procedure
such as, for example, duration, temperature, and washing/rinsing options. Preferably,
optical indicators are provided which indicate the selected laundry routine.

Washing machine 2 further comprises an additive compartment 34 comprising a cov-
er 30 which is preferably inserted in a rigid and stable, though easily detachable
manner in a base compartment 32 which is connected, preferably in a removable
way, to upper frame 24. Thus, additive compartment 34 comprises both cover 30 and

base compartment 32.

With reference now to FIG. 3, upper frame 24 is displayed, whereby cover 30 is de-
tachably inserted in base compartment 32. A water inlet 38 serves to connect wash-
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ing machine 2 to mains water and preferably leads the water to two valves 42, 46
which can be operated or controlled by a control unit (not shown) and which, prefera-
bly dependent on the selected washing program, open and close to allow mains wa-
ter to flow via a water injector 44 into cover 30 and from there into washing tub 14.
Valves 42, 46 are preferably realized as electro-valves (EV).

FIG. 4 shows an exploded view of the components or parts shown in FIG. 3. In the
bottom region of the base compartment 32 a preferably removable water collector 94
is provided; water exiting the bottom of the base compartment 32 goes into the water
collector 94, which has preferably a sloped shape, so as to guide this water into the

underlying washing tub 14.

Preferably, in the bottom region of the base compartment 32 a shock absorbing ele-
ment 94 is provided, preferably fixed to the water collector 94, positioned in such a
way that when the washing drum 16 is opened, the washing drum lid 90 allowing the
opening of the latter bumps against the shock absorbing element so as not to dam-
age the base compartment 32.

In FIG. 5, an exploded view of water injector 44 and the components it connects to in
an assembled state of washing machine2 is shown. Valves 42, 46 are connected to
water injector 44 via pipes 50, 54. Valve 42 comprises an outlet 58 on which an end
part 62 of pipe 50 is imposed and fixed to outlet 58 by a metal clamp 66. In a similar
manner, an end part 70 of pipe 54 is imposed on and fixed to an outlet 74 of valve 46
by a metal clamp 78. The fixing of water pipes or pipes 50, 54 to water injector 44 is
described in connection with the following FIGs. Water injector 44 comprises two out-
lets 80, 82 which are fluidly connected to additive compartment 34.

In FIG. 6, valves 42, 46, pipes 50, 54 and water injector 44 are shown from a differ-
ent viewing angle in an exploded view. Water injector 44 is designed in such a way to
allow a watertight connection between pipes 50, 54 and inlets 100, 102 which is es-
pecially easy to handle and to install and very reliable. To this end, water injector 44
comprises a main body 108 and two moveable elements 110, 112. Moveable ele-
ments 110, 112 are parts or components of a fixing device 116 which is integrated
into water injector 44 for providing a watertight connection of inlets 100, 102 and

9
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pipes 54, 50. This means that with fixing device 116, a watertight connection be-
tween inlet 100 and pipe 54 and between inlet 102 and pipe 50, respectively, is real-
ized.

Main body 108 and moveable elements 110, 112 are made of plastic and are prefer-
ably produced in the same injection moulding process. Hence, main body 108 and
moveable elements 110, 112 are built or designed as a single-piece construction.
Moveable elements 110, 112 are displayed in an opened position. They are respec-
tively connected to main body 108 by bending joints 120, 124 which allow a flexible
positing of moveable 110, 112 with respect to each other and also with respect to
main body 108. Water injector 44 also comprises two outlets 130, 132 for fluidly con-
necting with additive compartment 34.

In order to provide a watertight connection between pipes 50, 54 and inlets 100, 102,
moveable element 110 is moved or folded in folding direction 136 and moveable el-
ement 112 is moved or folded in folding direction 140. The movement of moveable
elements 110, 112 in order to provide a watertight connection respectively essentially
corresponds to a rotation around a central axis 114 passing through main body 108.
Moveable elements 110, 112 by this motion are respectively transferred from their
opened position to their closed position. In their closed position, moveable elements
110, 112 engage one another and act as shells which partially encompass pipes 50,
54 which have been imposed on inlets 110, 102 at their respective end part 150, 154.

An opening 158 in moveable element 112 corresponds to a bushing in moveable el-
ement 110 which functions will be described in connection with FIG. 7.

In order to provide, in the closed state or position of moveable elements 110, 112, a
watertight connection with pipes 50, 54, moveable elements 110, 112 provide, re-
spectively, half channels 168, 170 (moveable element 110) and half channels 172,
174 (moveable element 112). They are respectively made of two half shells with a
cross section of a semicircle and provide a respective crimping connection. In their
folded position, half channels 170 and 174 encompass end part 154 of pipe 54, and
half channels 168 and 172 encompass end part 150 of pipe 50. Since the fixing de-

10
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vice 116 is integrated into water injector 44, metal clamps are not needed for the wa-

ter tight connection to pipes 50, 54.

FIG. 7 displays the components shown in FIG. 5 in an assembled state. End part 150
of pipe 50 has been imposed on inlet 102, and end part 154 of pipe 54 has been im-
posed on inlet 100. Also, at their other end parts 62, 70, pipes 50, 54 have been im-
posed on outlets 58, 74 and fixed to them by means of metal clamps 62, 70. An en-

larged view of main body 108 is shown in FIG. 8.

In FIG 9, the assembly of components according to FIGs. 6 and 7 is shown in a top
view. Moveable elements 110, 112 are shown in their closed position after being
moved in folding directions 136, 140. Moveable elements 110, 112 in this state or
position provide a crimping connection for pipes 50, 54 with the respective inlets 100,
102. Moveable elements 110, 112 in this position are preferably connected to each
other by a clip mechanism. Additionally, a safety screw can be inserted into opening
158 which corresponds to a bushing, keeping a connection in case the clip connec-
tion fails. Flaps or wings 174, 178 are provided for fixing the water injector 44 to the

upper frame 24.

FIG. 10 displays a front view of water injector 44 with moveable elements 110, 112 in
their closed position. A corresponding side view is shown in FIG. 11. An enlarged
view of circle 180 in FIG. 10 is shown in FIG. 12. Moveable elements 110, 112 are —
in their closed position — connected to each other or fixed with respect to their relative
motion by a clip mechanism 184 which is provided on a side 192 of water injector 44;
alternatively or additionally, it can be provided on another side 196. Clip mechanism
184 comprises a first clip element 186 and a second clip element 188 which —in the
closed position — provides a form-locking and detachable connection with clip ele-
ment 186. FIGs. 13 and 14 are detailed views of the encircled areas of sides 192 and
196 of FIG. 10 and show clipping elements 186, 188 in a locked position, respective-

ly.
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Claims

1. Laundry washing machine (2), comprising:

a washing tub (14) containing a rotatable washing drum (16) in which laundry
to be washed can be loaded;

an additive compartment (34) adapted to be loaded with washing/rinsing prod-
ucts and fluidly connected to said washing tub (14);

a water injector (44), arranged for supplying water to said additive compart-
ment (34);

at least one valve (42, 46) fluidly connected or connectable, upstream, to wa-
ter mains external to said washing machine (2), and fluidly connected, downstream,
to said water injector (44), in such a way to selectively deliver a water flux from said
water mains to said water injector (44);

at least one water pipe (50, 54) fluidly connecting said at least valve (42, 46) to
said water injector (44);

characterized in that

said water injector (44) comprises an integrated fixing device (116) for its wa-

tertight fixation to said at least one water pipe (50, 54).

2. Laundry washing machine (2) according to claim 1, wherein said water injector
(44) comprises a main body (108) with at least one inlet (100, 102) for fluid con-
nection to said at least one water pipe (50, 54), and wherein said integrated fixing
device (116) comprises one or more movable elements (110, 112), connected to
said main body (108) and movable with respect to the latter from an opened posi-
tion in which it does not keep said at least one water pipe (50, 54) watertight fix-
ated to said at least one inlet (100, 102), to a closed position in which it keeps or
contributes to keep said at least one water pipe (50, 54) watertight fixated to said
at least one inlet (100, 102).

3. Laundry washing machine (2) according to claim 2, wherein said water injector
(44) comprises two of said movable elements (110, 112) connected to said main
body (108) and movable with respect to the latter from said opened position to
said closed position, wherein in said closed position said two movable elements
(110, 112) partially or totally encompass said at least one water pipe (50, 54) so

12
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as to provide the watertight fixation of said at least one water pipe (50, 54) to said
at least one inlet (100, 102)

4. Laundry washing machine (2) according to claim 3, wherein said two movable
elements (110, 112) provide a crimping connection with said at least one water
pipe (50, 54).

5. Laundry washing machine (2) according to claim 3 or 4, wherein in their closed
position, said two movable elements (110, 112) are connected to each other.

6. Laundry washing machine (2) according to claim 5, wherein in their closed po-
sition, said two movable elements (110, 112) are connected to each other by a
clip mechanism (184).

7. Laundry washing machine (2) according to claim 6, wherein said clip mecha-
nism (184) comprises at least two clip elements (186, 188) which in said closed
position of said two movable elements (110, 112) engage one another, providing
the reciprocal fixation of said two movable elements (110, 112).

8. Laundry washing machine (2) according to claim 7, wherein said clip elements
(186, 188) are, in said closed position of said two movable elements (110, 112),
positioned on at least one side of said main body (108).

9. Laundry washing machine (2) according to one of the claims 2 to 8, comprising
a plurality of water pipes (50, 54) wherein said water injector (44) comprises a
plurality of inlets (100, 102), and wherein each water pipe (50, 54) is fluidly con-
nected or connectable to one of said inlets (100, 102), wherein said one or more
movable elements (110, 112), in their closed position, provide simultaneous fixa-
tion of all said water pipes (50, 54) to the respective inlets (100, 102).

10. Laundry washing machine (2) according to one of the claims 2 to 9, wherein

said main body (108) and said or more movable elements (110, 112) are made of
plastic and are manufactured by a same injection molding process.

13
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11. Laundry washing machine (2) according to one of the claims 2 to 10, wherein
said water injector (44) comprises one or more bending joints (120, 3 124) each
one respectively connecting one of said one or more movable elements (110,
112) to said main body (108).

12. Laundry washing machine (2) according to one of the claims 2 to 11, compris-
ing two moveable elements (110, 112), wherein one of said moveable elements
(110, 112) comprises a bushing and the other one of said moveable element
(110, 112) provides an opening (158) in such a way that, in their closed position,
they can be fixed to each other by a safety screw which is inserted into said bush-

ing through said opening.

14



PCT/EP2015/064935

WO 2016/008724

1/10




PCT/EP2015/064935

WO 2016/008724

2/10




WO 2016/008724 PCT/EP2015/064935




WO 2016/008724 PCT/EP2015/064935

4/10

FIG. 5




PCT/EP2015/064935

WO 2016/008724

5/10




WO 2016/008724

FIG. 7

6/10

PCT/EP2015/064935



WO 2016/008724

120

150

FIG. 8

7/10

PCT/EP2015/064935



WO 2016/008724

FIG. 9
132

130

8/10

174

PCT/EP2015/064935




PCT/EP2015/064935

WO 2016/008724

9/10

1T 'Ol

011

OT 'Old

A/wmﬁ



WO 2016/008724 PCT/EP2015/064935

<
—
CR
I—I— i
- — a
o
—
©
LL
S
— P N
> \\
~N . B
i 00 ——— ¥
. \1
= \[T=
% /




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/064935

A. CLASSIFICATION OF SUBJECT MATTER

INV. DO6F39/08 DO6F39/02
ADD.

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

B. FIELDS SEARCHED

DO6F

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

paragraph [0043]
figures 1, 2, 6-8

HAUSGERAETE [DE])
27 December 2007 (2007-12-27)
paragraph [0004]

figures 1, 2

Y US 2010/018258 Al (CHO HWANG MOOK [KR] ET
AL) 28 January 2010 (2010-01-28)

paragraph [0053] - paragraph [0056]

Y DE 10 2006 029201 Al (BSH BOSCH SIEMENS

paragraph [0008] - paragraph [0009]
paragraph [0020] - paragraph [0024]

1-12

1-12

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts 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 invention 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 documents, such 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

22 September 2015

Date of mailing of the international search report

30/09/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Bermejo, Marco

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/064935

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 5 248 306 A (CLARK JOHN C [US] ET AL)
28 September 1993 (1993-09-28)

column 3, line 14 - Tine 17

column 4, line 33 - line 40

figures 1-7

US 5 566 708 A (HOBBS JR BILLY J [US])
22 October 1996 (1996-10-22)

column 2, line 57 - column 3, line 54
figures 1-12

US 2007/282273 Al (BIERMAN STEVEN F [US])
6 December 2007 (2007-12-06)

paragraph [0061] - paragraph [0062]
paragraph [0144]

paragraph [0016]

abstract

figures 2-8

US 20067130285 Al (LARES JOSEPH G [US])
22 June 2006 (2006-06-22)

paragraph [0014] - paragraph [0017]
paragraph [0020]

figures 1-6

1-10

1-10

1-10

1-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2015/064935
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2010018258 Al 28-01-2010 CN 101634099 A 27-01-2010
KR 20100011255 A 03-02-2010
US 2010018258 Al 28-01-2010

DE 102006029201 Al 27-12-2007 AT 527403 T 15-10-2011
CN 101443505 A 27-05-2009
CN 201099773 Y 13-08-2008
DE 102006029201 Al 27-12-2007
EP 2035614 Al 18-03-2009
US 2009235493 Al 24-09-2009
WO 2008000596 Al 03-01-2008

US 5248306 A 28-09-1993  NONE

US 5566708 A 22-10-1996 CA 2189596 Al 15-05-1997
US 5566708 A 22-10-1996

US 2007282273 Al 06-12-2007 AU 2003231269 Al 17-11-2003
AU 2008249520 Al 18-12-2008
CA 2483395 Al 13-11-2003
EP 1499380 A2 26-01-2005
JP 2005523781 A 11-08-2005
US 2003229313 Al 11-12-2003
US 2007088329 Al 19-04-2007
US 2007276332 Al 29-11-2007
US 2007282273 Al 06-12-2007
WO 03092781 A2 13-11-2003

US 2006130285 Al 22-06-2006  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

