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Air Vent Head

FIELD OF THE INVENTION

The present invention relates to a valve providing air ventilation in and out of

ballast tanks in ships, and especially to an air vent head providing free flow of air

in and out of ballast tanks while at the same time prevents seawater to enter

uncontrollably into the ballast tanks via the air inlet.

BACKGROUND OF THE INVENTION

The stability of a see going vessel is related to many factors provided for by the

shape of the hull and other technical features of the ship providing a specific

hydro dynamical behaviour. For example, it is common to be able to control

stability and/or reduce rolling and heave of ships by controlling and adjusting

water levels in ballast tanks. The added or reduced amount of water in ballast

tanks will submerge or lift the centre of mass of the ship and therefore affect the

stability as known to a person skilled in the art. The ballast tanks can for example

be used to lift or submerge the ship, i.e. trimming the ship such that the most

effective designed waterline of the ship is in use irrespective of the amount of

cargo on board the ship.

In prior art it is also known to be able to use water filled tanks to reduce rolling

and heave of the ships. When the ship is rolling back and forth for example to

starboard side or port side, the water inside the tank will also move from side to

side. I f the water tank is arranged across the hull from one side t o the other it is

possible to adjust the water level such that the water will move back and forth in

opposite directions of the rolling movement of the ship. For example, if the ship

moves towards starboard side the water will move towards the port board side.

The shift of the weight in the water moving in this direction will reduce the rolling

movements towards the starboard side as known to a person skilled in the art.

There are also many other types of installations used in sea water that utilize

ballast tanks for different reasons. For example, in ocean wave power plants



water filled tanks may be used to stabilize an installation, but it is also known to

use ballast tanks to trim hydro dynamical properties of for example floating bodies

used in ocean wave power plants. The floating bodies are used to pick up the

upward and downward movements of waves which are then converted to for

example electric power. It is known that the natural frequency of an ocean power

plant may be adjusted by weight adjustments of floating bodies to be coinciding

with the frequency of the ocean wave system thereby increasing the amount of

energy that can be converted from the wave energy (resonance).

However, there are some practical challenges when using ballast tanks. Figure 1

illustrates a typical scenario when using a water filled ballast tank on board a ship.

The ballast tank is a closed tank and when the water moves to one side as

illustrated in figure la, it is easy to understand that air above the water level in

the tank will be pushed upwardly on the left hand side of figure l a and the

pressure build up on this side can be huge. On the other side (the right hand side

in figure la) it is generated a suction since the air volume increases (lower air

pressure). These changes in air pressure conditions must be compensated for and

therefore it is common to arrange air vent heads on each side of the ballast tank,

for example on top of the weather deck and wherein the air vent heads are in fluid

contact with the ballast tank via pipes.

One of the practical challenges with this arrangement is that water waves may

flow over the weather deck and can enter the ballast tanks via the air vent head

openings. This can be dangerous since added water in the ballast tank will

influence the stability of the ship. As illustrated in figure lb, the ship may be

rather stable even if there are waves rolling over the weather deck. Then there

will be at least two openings that can allow unwanted sea water to enter inside

the ballast tank.

The technical problem is best illustrated with reference to the situation depicted in

figure la. The air vent head is open to let air flow in and out of the ballast tank

wherein the air flow direction is dependent on the movement back and forth of the

ship. For example, on the right hand side of figure l a the situation dictates that

the air vent head must be open to let air flow into the ballast tank. This leaves an

opening which again can cause seawater to enter the ballast tank. Therefore there



must be a valve arranged inside the air vent head closing the opening if water is

entering inside the air head vent from the inlet/outlet opening having contact to

the surrounding environment on the weather deck, and otherwise the vent is to

be open, i.e. when the water leaves the air vent head through the inlet/outlet

opening the water came in through, the valve should open up again.

In prior art there are some examples of air vent heads that tries to solve the

above described technical problem. The challenge is to let the valve distinguish

between air and water. For example, with reference to the situation depicted on

the right hand side of figure la, when air is flowing through the air vent head it

should remain open. When water enters the air vent head it should close

immediately. The known technique in prior art that is used to distinguish between

water and air in this situation is to use the buoyancy of a floating body, wherein

the buoyancy forces on the floating body will be distinctly different if the floating

body is submerged in water or if it is floating in the air, i.e. the buoyancy forces

on the floating body in water is used to lift the floating body towards the opening

of the air vent head in fluid communication with the ballast tank and thereby

closing the opening when the floating body reaches the opening. In theory, since

the buoyancy forces on the floating body is much less in air, the floating body will

not be lifted enough in air to close the opening in the air vent head in fluid

communication with the ballast tank. This principle of distinguishing between air

and water can only work within some specific limits because the air and water is

also streaming through the air vent head and is not static. Therefore, aero

dynamical properties as well as hydro dynamical properties of the floating body

inside the air vent head must also be considered.

For example, the air vent head depicted in figure 2 is a model named WIN2000

commercial available by Winteb, disclosed on http://www.winteb.com/our-

products/win2000-air-pipe-heads, comprising a ball shaped floating body 20

inside a cavity 21 in the air vent head body. A first inlet/outlet opening 22 may be

in fluid communication with the open surrounding air and the cavity 21. A second

inlet/outlet opening 24 (facing towards a weather deck) may be in fluid

communication with the ballast tank via a pipe (not shown) arranged down to the

ballast tank and to the cavity 21 via the opening 23 at the top side of the cavity

21. If water enters the first inlet/outlet opening 22 the ball shaped floating body



20 will be lifted towards the opening 23 and may close the opening 23. When the

water retracts again through the inlet/outlet opening 22 the ball shaped floating

body 20 will fall downwards and the opening 23 will be unblocked again. However,

the ball shape of the floating body has some unwanted features with respect to

laminar or turbulent flow of air passing the body. The round shape alters the air

pressure when a laminar air stream passes the round shaped body. This effect is

known from an air plane wing that has a rounded upper surface and a flat surface

on the bottom side of the wing. The air pressure on the upper surface will

decrease and the net effect is an uplift force from the pressure difference that can

lift the airplane up in the air. The aero dynamic property of a ball shaped body

exposed to streaming air is well known to be extremely complex and difficult to

control. One consequence of the ball shaped floating body in the prior art solution

disclosed in figure 2 is that the proper operation of the air vent head is limited by

the velocity of the air streaming through the air vent head. With reference to

figure 1 it is obvious that the air stream may be extremely high if there is an

abrupt and large rolling of the ship. This can bring the speed of the air up to very

high levels. The example of prior art air vent head WIN2000 disclosed in figure 2

has a typical air flow speed limit of 4m/s. Above this speed limit the ball shaped

floating body is lifted and is closing the opening towards the ballast tank. When

the forces are high (for example the suction) it is known that the ball shaped

floating body can be jammed permanently or be broken by the forces from the air

stream flow. This phenomenon is often referred to as "suction blocking."

There are some examples of improvements of this design concept in prior art. For

example, the air vent head named Aero 1.1 manufactured by the applicant of the

present invention uses a disc shaped floating body that can be lifted by the water

and close the inlet/outlet opening in fluid communication with the ballast tank as

discussed above. However, the disc shaped body has a rounded edge that permits

laminar flow of air streaming around the shape of the body, and since the top

surface and the bottom surfaces are parallel the uplift force from the flow of air

itself is minimized. Further, the disc shaped body is guided up and down inside

the cavity of the air vent head by a centered rod going through a center of the

disc. Therefore this solution may operate at higher air speeds. However, the

floating body is arranged with a larger diameter of the disc shaped body to be

able to be lifted quickly by water entering the air vent head. Therefore the floating



body is also resting up from the bottom of the air vent head to permit the water

to flow beneath the floating body. This makes it also more probable that air

flowing in the air vent head will lift the floating body. Therefore there is a similar

air speed limit as discussed above for the proper operation of this solution. The air

speed limit for the Aero 1.1 is typical 8 m/s.

However, it is known that the airspeed inside an air vent head can be several

magnitudes larger in many practical situations a ship is encountering when sailing

in open sea.

Hence, an improved air vent head would be advantageous, and in particular a

more efficient and/or durable air vent head would be advantageous.

According to an aspect of the present invention, an air vent head is provided for

utilizing properties of turbulent fluid flow passing an example of embodiment of a

floating body arranged inside a cavity of the air vent head, wherein a first

inlet/outlet opening of the cavity is in fluid communication with the atmosphere,

while another inlet/outlet opening of the cavity is in fluid communication with a

closed and partly filled water tank. There is a known relationship called the

Reynold number between friction forces and inert forces in streaming fluids.

Turbulent fluid streams have a higher Reynold number compared to laminar fluid

streams. When the Reynold number is high the dominant force in the fluid stream

is the inert forces. This property is utilized by the present invention providing a

stabilized localisation of the floating body inside the cavity when the floating body

is subject to air streams around the floating body.

OBJECT OF THE INVENTION

It is a further object of the present invention to provide an alternative to the prior

art.

I n particular, it may be seen as an object of the present invention to provide an

air vent head that solves the above mentioned problems of the prior art with a

shape of a floating body arranged inside the air vent head utilizing physical

properties related to induced turbulent flow of air passing the floating body.



SUMMARY OF THE INVENTION

Thus, the above described object and several other objects are intended to be

obtained in a first aspect of the invention by providing a floating body comprising

an upper section and a lower section, wherein the floating body is arranged inside

a cavity of a n air vent head, wherein the lower section of the floating body is

facing towards an inlet/outlet opening of the air vent head in fluid communication

with the atmosphere and the cavity, and wherein the upper section is facing

towards an inlet/outlet opening in fluid communication with the cavity and a

closed tank, wherein air flow streams entering the air vent head from the

surrounding atmosphere passes the lower section of the floating body as a

laminar type of air flow streams, and when the laminar air streams passes the

upper section of the floating body a turbulence inducing arrangement located

around the upper section of the floating body induces a turbulent air flow stream

in a section of the cavity of the air vent head located between the upper section of

the floating body and the inlet/outlet opening in fluid communication with the

closed tank.

According to a n example of embodiment of the present invention an air vent head

comprises a cavity with a first opening in fluid communication with open air

surrounding the air vent head and a second opening in fluid communication with a

closed tank, wherein the cavity inside the air vent head is providing controlled

fluid communication between the first opening and the second opening dependent

on a position inside the cavity of a floating body arranged inside the cavity, the

floating body comprises an upper section and a lower section, wherein the lower

section is facing towards the first opening, wherein the second section is facing

towards an opening arranged in a top surface of the cavity, wherein this opening

provides a fluid communication channel between the cavity and the second

opening, a surface of the lower section is arranged to provide a defined low value

of the Reynold number for air flows passing the lower section while there is

arranged a turbulence inducing arrangement in operational contact with the upper

section providing an increase of the Reynold number in the air flows passing from



the lower section via the upper section and into a part of the cavity surrounding

the upper part of the floating body.

The invention is particularly, but not exclusively, advantageous for obtaining a n

air vent head for ballast tanks on board ships.

The different aspects of the present invention may each be combined with any of

the other aspects. These and other aspects of the invention will be apparent from

reading the disclosure and the attached referenced drawings.

BRIEF DESCRIPTION OF THE FIGURES

The air vent head according to the present invention will now be described in

more detail with regard to the accompanying figures. The figures illustrate an

example of implementing the present invention and are not to be construed as

being limiting to other possible embodiments falling within the scope of the

attached claim set.

Figure 1 illustrates a prior art ballast tank arrangement.

Figure 2 illustrates an example of prior art air vent head.

Figure 3 illustrates an example of embodiment of the present invention.

Figure 4 illustrates some details of the embodiment in figure 3 .

Figure 5 illustrates a cross section of an example of embodiment of the present

invention.

Figure 6 illustrates another position of the floating body depicted in figure 5 .

Figure 7 illustrates some non-limiting dimensions of an example of embodiment of

the present invention.



Figure 8 illustrates an example of embodiment of a floating body according to the

present invention.

DETAILED DESCRIPTION OF AN EMBODIMENT

Although the present invention has been described in connection with the

specified embodiments, it should not be construed as being in any way limited to

the presented examples. The scope of the present invention is set out by the

accompanying claim set. In the context of the claims, the terms "comprising" or

"comprises" do not exclude other possible elements or steps. Also, the mentioning

of references such as "a" or "an" etc. should not be construed as excluding a

plurality. The use of reference signs in the claims with respect to elements

indicated in the figures shall also not be construed as limiting the scope of the

invention. Furthermore, individual features mentioned in different claims, may

possibly be advantageously combined, and the mentioning of these features in

different claims does not exclude that a combination of features is not possible

and advantageous.

Figure 3 illustrates an example of embodiment of the present invention depicting

an outer appearance of the example of embodiment of a n air vent head. The air

vent head may be located on a weather deck of a ship wherein the surface of the

air vent head comprising a n inlet/outlet opening 32 is facing towards the surface

of the weather deck. The inlet/outlet opening 32 may be in fluid contact with a

ballast tank via a pipe attached to the bottom surface of the air vent head. A

cover plate 30 protects an inlet/outlet opening 31 of the air vent head in fluid

communication with the open air. The cover plate 30 may also serve to stop

rolling waves hitting the air vent head opening 31 thereby reducing the possible

amount of water that may enter the inlet/out opening 31.

Figure 4 illustrates the same example of embodiment as depicted in figure 3 but

with the cover plate 30 removed. A floating body 40 arranged inside a cavity 4 1 is

then visible. The inlet/outlet opening 32 in figure 3 has a fluid communication

channel in the back of the body of the air vent head that ends up in the opening

42 disclosed in figure 4 . The floating body 40 has lower mass density than water



and if the floating body 40 is lifted due to buoyancy forces from water entering

the internal cavity 4 1 of the air vent head via the opening 31, the floating body 40

is lifted upwards and may close the opening 42. If the water inside the cavity 4 1

retracts out of the inlet/outlet opening 31 in fluid communication with the open

air, the floating body 40 will fall downwards thereby unblocking the opening 42.

Figure 5 illustrates a cross section of the example of embodiment illustrated in

figure 3 and figure 4 . The floating body 40 is arranged inside the cavity 4 1 and

movements up and down of the floating body 40 is guided by a rod 50 located

inside the body of the floating body but attached externally to a bottom surface of

the cavity 41.

When air is streaming from the open air into the internal cavity 4 1 via the

inlet/outlet opening 31 the air stream is a relative laminar type of air stream. As

depicted in figure 5, there is for example a possible geometric relationship

between the wall section 53 of the internal cavity 4 1 and side faces of the floating

body 40 facing towards the side wall 53. As can be seen, the wall 53 runs in

parallel but with a distance from the side face of the floating body 40. This

ensures that air flow streams passing this section of the floating body from the

inlet/outlet 31 is a laminar type of air stream. This is just an example of an

embodiment enhancing this effect. Other examples of embodiments are within the

scope of the present invention.

However, when the laminar type of air stream passes for example an indent 54

arranged in the side face of the floating body an arranged sharp edge 55 of the

indent 54 may induce turbulence into the air stream. The change from laminar air

stream along a lower section 52 of the floating body 40 to a turbulent air stream

along an upper section 56 of the floating body 40 has some distinct effects on the

behaviour of the floating body 40 subject to the air flow streaming inside the

cavity 41. As known to a person skilled in the art, turbulent air streams are

characterized by having a higher Reynold number compared to the laminar air

stream for example found along the lower section 52 of the floating body 40.

Because of the change of value of the Reynold number in the air space in the

cavity 4 1 located around the upper section 56 of the floating body 40, the

dominant force will be an inert force from the air stream acting on the upper



surface 56 of the floating body 40 making it difficult for the floating body 40 to

move upwards in the air stream. The effect is therefore that air streams passing

the floating body 40 from the inlet/outlet 31 and upwards in the cavity 40 do not

lift the floating body 40 towards the opening 42 as may happen compared with

the cited prior art solutions.

In this example of embodiment it is the sharp edge 55 of the indent 54 that

induces the turbulence in the air stream passing the edge 55. This is an example

of a turbulence inducing arrangement according to the present invention.

However, it is within the scope of the present invention to use any shape or

carving in a side face of the floating body that may induce turbulence as the

turbulence inducing arrangement. It is further within the scope of the present

invention that a turbulence inducing arrangement may be located on a section of

the side walls of the cavity 4 1 of the air vent head being in operational contact

with the upper section 56 of the floating body 40, i . e . induces the required

increase in the Reynold number in the cavity 40 above the floating body 40.

The floating body 40 may be arranged with a body being hollow providing a

buoyancy if water enters the cavity 4 1 via the inlet/outlet opening 31. Generally,

the mass density of the floating body 40 should be lower than the mass density of

water.

In another example of embodiment of the present invention, there is arranged a

rubber sealing member 60, 83 on top of the indent surface 54 of the floating body

40. In figure 6 and 8 it is disclosed how this rubber sealing member 60, 83 on top

of the indent 54 helps in sealing the opening 42 of the internal cavity 4 1 of the air

vent head when the floating body 40 has been lifted up to the opening 42.

The rubber sealing member 60, 83 may be arranged as a ring shaped piece of

rubber, wherein an outer side face of the ring shaped rubber sealing member is

arranged with a V shaped cut out 84. As disclosed in figure 6 or 8, the upper

section of the rubber in the V shaped rubber sealing member 84 will have a

tension force from the rubber that will push this part of the V shaped rubber

sealing member 84 towards a part of the roof of the internal cavity 4 1



surrounding the opening 42 thereby sealing the cavity 4 1 completely from the

opening 42.

It has also turned out that arranging the V shaped rubber sealing member 84 on

the top surface of the indent 54 of the floating member 40 also increases the

turbulent effect (i.e. increases the Reynold number further) compared with a

situation where it is only the sharp edge 55 of the indent 54 that provides the

turbulent effect. In figure 7 there is depicted an example of embodiment of the

present invention comprising some non-limiting examples of physical dimensions

of the air vent head. These dimensions given in cm are comparable with the

dimensions found in the prior art example of air vent head WIN2000. I n the

example of embodiment as illustrated in figure 7 the air speed limit for proper

operation of the air vent head has been measured to be 40m/s.

Figure 8 illustrates an example of embodiment of a floating body 40 that is for

example used in the example of embodiment of an air vent head according to the

present invention that is disclosed in figures 3, 4, 5, 6 and 7 . According to this

example, the shape of the body is looking like a cylinder shaped body but with a

smaller radius of the bottom surface, wherein the radius of the cylinder gradually

increases upwards towards the sharp edge 55 of the indent 54. The size of the

indent 54, i . e . how far inward towards a centre line of the floating body the

indent should go is of less importance for inducing the turbulence. However, when

the floating body 40 is lifted and is supposed to seal the opening 42 in the roof of

the internal cavity 41, it is obvious that the size of the indent should resemble the

diameter of the opening 42. By proper alignment of these parameter values the

rubber sealing will be kept in place and provide a best possible sealing effect. The

shape of the floating body 40 above the indent 54 is a conical type of shape. The

shape is primarily dictated by the fact that there is an opening 80 from the bottom

side 8 1 of the floating body providing space and guiding means for a rod 50

extending from the bottom surface of the cavity 41. When the floating body 40 is

lifted, or air streams pushes on the floating body, this arrangement provides a

stabilization of the floating body inside the cavity 41, for example maintaining the

space between the walls of the cavity 4 1 and the side surfaces of the lower

section of the floating body 40 as depicted in figure 5 .



The smaller radius of the bottom surface 8 1 of the floating body 40 in this

example of embodiment provides a less chance that unwanted air may come

under the bottom surface and start an unwanted lifting of the floating body. The

circumference of the floating body 40 may for example increase gradually from

the bottom side 8 1 up to the edge 55 of the indent 54.

However, the sharp edge 55 of the indent 54 is not the only means for inducing

turbulence in the air stream passing the indent 54. It is possible to use any form

of carvings, holes, grooves, cut outs etc. in the side surface of the floating body

40. This may also provide different solution to the shape and form of for example

a rubber sealing used for sealing the opening 42.

The technical features of respective embodiments of the floating body is that they

must have a proper buoyancy when submerged in water in addition to an upper

section inducing a turbulence above and around this upper section of the floating

body 40. However, it is within the scope of the present invention that a turbulence

inducing arrangement alternatively may be located on a wall of the cavity 4 1 of

the air vent head the floating body 40 is operational located in as long as the

turbulence is induced in the space of the cavity 4 1 around the upper section 56 of

the floating body 40.

It is also a requirement that the turbulent part of the air stream must be induced

in a space arranged in the air vent head between the upper section of the floating

body 40 and an inlet/outlet opening in fluid communication with for example a

ballast tank. Further, the floating body 40 should be able to provide a sealing of

the inlet/outlet opening in fluid communication with the ballast tank.



Claims:

1 . An air vent head comprising a first opening (31) in fluid communication with

open air surrounding the air vent head, a second opening (32) in fluid

communication with a closed tank, wherein a cavity (41) inside the air vent head

is providing controlled fluid communication between the first opening (31) and the

second opening (32) dependent on a position inside the cavity (41) of a floating

body (40), characterized in that the floating body (40) comprises an upper

section (56) and a lower section (52), wherein the lower section (52) of the

floating body (40) is facing towards the first opening (31), wherein the second

section (56) is facing towards an opening (42) arranged in a top surface of the

cavity (41) of the floating body (40), wherein the opening (42) provides a fluid

communication channel between the cavity (41) and the second opening (32), a

surface of the lower section (52) is arranged to provide a lower value of the

Reynold number for air flows passing the lower section (52) of the floating body

(40) while there is arranged a turbulence inducing arrangement in operational

contact with the upper section (56) of the floating body (40) providing an increase

of the Reynold number in air flows passing from the lower section (52) via the

upper section (56) into a part of the cavity (41) surrounding the upper part (56)

of the floating body (40).

2 . The air vent head according to claim 1, wherein the turbulence inducing

arrangement comprises an indent (54) in a side face of the floating body (40),

wherein the indent (54) is facing towards air streaming from the lower section

(52), and wherein a sharp edge (55) of the indent (54) induces turbulence.

3 . The air vent head according to claim 1, wherein side walls of the cavity (40)

surrounding the lower section (52) of the floating body (40) is arranged in parallel

with a defined distance from the surface of the lower section (52) of the floating

body (40).



4 . The air vent head according to claim 1, wherein the turbulence inducing

arrangement is an integrated part of the surface of the upper section (56) of the

floating body (40).

5 . The air vent head according to claim 1, wherein the turbulence inducing

arrangement is arranged as an integrated part of walls of the cavity (40)

surrounding the upper section (56) of the floating body (40).

6 . The air vent head according to claim 1, wherein the first opening (31) is facing

downwards towards a surface the air vent head is attached to.

7 . A floating body (40) for use in an air vent head according to any claim 1 to 5,

characterized in that the floating body (40) comprises an opening (80) in a

bottom surface (81) of the floating body (40) providing a track in a length

direction of the floating body (40) for a guiding rod (50), wherein the floating

body (40) is hollow providing buoyancy for the floating body (40), a circumference

of the bottom surface (81) of the floating body (40) is less than the circumference

at an edge (55) of an indent (54) having a surface arranged perpendicular to the

length direction of the floating body (40), the outer shape of the floating body

(40) continues upward in the length direction of the floating body (40) from the

indent (54) as a cone shaped body arranged symmetrically around the track

provided for by the opening (80).

8 . The floating body (40) according to claim 7, comprising a rubber sealing

member (60, 83) arranged on a top side of the surface of the indent (54).

9 . The floating body (40) according to claim 8, wherein the rubber sealing

member (60, 83) is arranged with a V shaped cut out (84) along a side surface of

the rubber sealing member (60, 83).

10. The floating body (40) according to claim 7, wherein the edge (55) of the

indent (54) comprises a plurality of cut outs inducing turbulence in air streaming

over the edge (55).



11. The floating body (40) according to claim 7, comprising a plurality of grooves

that are arranged around the circumference of the floating body (40) adjacent to

the edge (55) of the indent (54).





















A . CLASSIFICATION O F SUBJECT MATTER

INV. B63J2/10 B63J2/02
ADD.

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

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B63J

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

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

EPO-Internal

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 3 869 967 A ( LENZ JOSEF) 1, 7
11 March 1975 (1975-03-11)
f i gures 1, 2

GB 253 696 A (ROBERT ELLIS THOMAS; TORBEN 1, 7
CHRISTIAN BI LLETOP)
24 June 1926 (1926-06-24)
f i gure 4

KR 100 852 524 Bl (DAEWOO SHI PBUI LDING & 1, 7
MARINE [KR] ) 14 August 2008 (2008-08-14)
f i gures 4,5

□ Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

15 May 2013 24/05/2013

Name and mailing address of the ISA/ Authorized officer

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

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 van Rooij , Mi chael



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 3869967 A 11-03-1975 BE 807051 Al 01-03-1974
CA 1003681 Al 18-01-1977
DE 2256144 Al 06-06-1974
ES 420499 Al 01-04-1976
FR 2207057 Al 14-06-1974
GB 1466384 A 09-03-1977
I T 999402 B 20-02-1976

P S49134093 A 24-12-1974
NL 7315644 A 20-05-1974
NO 138244 B 24-04-1978
SE 395256 B 08-08-1977
US 3869967 A 11-03-1975

GB 253696 A 24-06-1926 NONE

KR 100852524 Bl 14-08-2008 NONE


	abstract
	description
	claims
	drawings
	wo-search-report

