
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
2 August 2007 (02.08.2007) PCT WO 2007/086758 Al

(51) International Patent Classification: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
B63B 59/04 (2006.01) GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,

JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,

(21) International Application Number: LT, LU, LV,LY, MA, MD, MG, MK, MN, MW, MX, MY,
PCT/NZ2007/000009 MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,

RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,

(22) International Filing Date: 16 January 2007 (16.01.2007) TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English 8 4 Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(26) Pu.bl.i.cat..on τLanguage: Eng
,li.s ,h GM, K

E ,
L .S , M

W ,
MZ, N

γ
A, S

Q
D, SL, SZ, T

R
Z
U
, UG

j
, Z

M
M

)
,

,„,, A , . _, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(71) Applicant and
(72) Inventor: BREE, Charles, Caulder [NZ/NZ]; 1 Koheroa Published:

Road, Mercer (NZ). — w tn international search report

(81) Designated States (unless otherwise indicated, for every For two-letter codes and other abbreviations, refer to the "Guid-
kind of national protection available): AE, AG, AL, AM, ance Notes on Codes and Abbreviations" appearing at the begin-
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, ning of each regular issue of the PCT Gazette.

(54) Title: ANTIFOULING SYSTEM FOR THERMOPLASTIC BOATS AND OTHER FLOATING VESSELS AND ST R U C

TURES

(57) Abstract: A method of antifouling the underwater surface of a boat hull [22] or other vessel composed of polyethylene or

other thermoplastic material i s disclosed. Expanded metal sheets [10, 12, 14] of copper/nickel or other metallic material having

antifouling properties, and comprising a multiplicity of perforations [16, 18, 20], are laid against the underwater surface [24"] of the

vessel. The sheets and the underlying surface of the vessel are heated until the thermoplastic material of the surface becomes soft and

fluent, allowing the thermoplastic material to penetrate the perforations when the sheets are pressed against to the surface material.

The material i s allowed to cool and the sheets are mechanically bonded to the surface, principally b y the resolidified thermoplastic

material in the perforations. The perforations can b e formed as slits, diamond-shaped apertures or round holes.



TITLE: ANTIFOULING SYSTEM FOR THERMOPLASTIC BOATS AND

OTHER FLOATING VESSELS AND STRUCTURES

FIELD OF INVENTION

This invention relates to an antifouling system for vessels such as boats and other

floating structures, whether for use in salt or fresh water.

The invention has application to boat hulls, floating platforms, storage vessels and the

like constructed of thermoplastic materials such as polyethylene.

BACKGROUND OF THE INVENTION AND PRIOR ART

Various forms of antifouling have been used over the years. Most are comprised of

paint-like preparations. These preparations contain a variety of chemical constituents

that very often include toxic ingredients that are not environmentally friendly. Most

antifouling materials do not have a long life, typically one or two years with various

levels of effectiveness.

Ther antifouling properties of copper are well known. Copper sheet has been applied

to wooden boats for many years. This is an effective and longer-term solution. The

sheeting is generally applied with nails or screws. Copper sheet is also now available

in small panels to one face of which an adhesive is applied. This is being used with

some success on surfaces to which the adhesive will adhere. Polyethylene is not one

of them.

This invention has been conceived because none of these previous applications for

applying antifouling to floating objects are appropriate for polyethylene. The waxy

surface on the polyethylene does not readily accept conventional adhesives or paints.

Copper sheet could be applied with nails, screws or other fasteners but it would be

difficult to shape the sheets when being applied to the multi-curved surfaces of some

boat hulls. Further, the action of water that is forced into any space between the



interfacing surfaces of a copper sheet and the hull of a high-speed boat might tend to

tear the sheet off.

What is commonly called 'expanded metal' is well known. Expanded metal is

produced by forming slits in a sheet of metal and stretching the sheet so that the slits

are expanded in size.

STATEMENTS OF INVENTION

According to the invention, there is provided a method of antifouling a surface of a

vessel that is immersed in water in use and is composed of thermoplastic material, the

method comprising the steps of providing a sheet comprised of at least one metallic

material having antifouling properties and being formed with a multiplicity of

perforations, heating the surface to a temperature at which the thermoplastic material

of which the surface is composed becomes fluent, applying the sheet to the surface so

that the thermoplastic material flows into the perforations, and allowing the

thermoplastic material to cool so that the material in the perforations resolidifies.

In one aspect of the invention the metallic material comprises copper or, perhaps in

some cases more advantageously, a material comprising copper and nickel. Any other

suitable metallic materials, including pure copper and other copper-based materials,

could be used to produce the sheet.

In one aspect of the invention, the method includes the steps of heating the sheet and

the surface of the vessel, and applying the sheet to the surface to cause the

thermoplastic material to flow into the perforations.

The sheet is advantageously laid against the thermoplastic surface of the vessel, and

heat is applied to the sheet and the thermoplastic surface at the same time. The

thermoplastic material at the surface becomes soft and fluent and the sheet becomes

hot. At this point the sheet is pressed or rolled into the softened material at the surface

with an application tool such as a roller or trowel. The heating is advantageously

carried out with a blow torch or hot air gun.



The softened fluent material fills perforations in the sheet with the result that the sheet

is anchored in place by the material when it resolidifies. After resolidifying, the

thermoplastic material that has entered the perforations should advantageously be

substantially flush with the outer face of the sheet.

In one aspect of the invention, the method includes the step of cutting slits in the sheet

to form the perforations.

In one aspect of the invention, the method includes the step of cutting slits in the sheet

and working the sheet so that the slits are expanded to form the perforations.

The sheet may be formed by the same techniques that are used to form expanded

metal. The pliant nature of expanded metal allows it to readily take up the shape of a

compound-curved surface such as a boat hull.

As there is no reaction between copper/nickel and polyethylene or other inert

thermoplastics, the bonded relationship should have a long life. The bond is very

strong and the sheets cannot be knocked off easily. Although the finished surface does

not totally comprise the copper/nickel material, if the mesh is relatively fine with

small perforations, there should be enough copper/ nickel exposed to prevent or at

least substantially slow marine growth.

The life expectancy of this antifouling should be similar to that of known copper

sheeting provided that the sheeting remains fixed to the surface of the vessel.

Furthermore, the applicant believes that copper/nickel in this application releases no

toxins and is environmentally friendly.

The applicant is unaware of any antifouling systems that are suitable for polyethylene

vessels. This is a significant problem in the aquaculture industry.

It is intended that the invention extends to a vessel having an underwater surface that

is antifouled by the methods descrined and claimed herein.



SCHEDULE OF DRAWINGS

Figures IA- 1C show examples of perforated copper/nickel sheets;

Figure 2 shows a schematic cross section of a hull with antifouling sheets being

applied thereto;

Figure 3 is a cross sectional view of an antifouling sheet about to be fixed in place

after heat has been applied;

Figure 4 is a similar cross sectional view of the antifouling sheet after it has fixed in

place;

Figure 5 is a schematic side view of a boat showing possible positioning of several

antifouling sheets on the hull of a boat; and

Figure 6 is a large scale cross sectional schematic view of a detail of a perforation into

which thermoplastic material from the surface of the hull has penetrated.

DETAILED DESCRIPTION OF EMBODIMENTS OF INVENTION

Figures IA - 1C show examples of small areas of three antifouling sheets 10, 12, 14.

For ease of illustration Figure IA is drawn approximately twice full size. Each of the

respective sheets is formed with a multiplicity of perforations 16, 18, 20 that are

uniformly spaced over substantially the entire surface area of the sheet. The

perforations 16 are essentially slits and the perforations 18 are diamond shaped. In

both cases the perforations are produced by forming slits in a raw sheet of suitable

metallic material. In the case of the sheet 18, the perforations 18 are formed by the

further step of stretching or otherwise working the sheet after the slits are formed so

that the slits are expanded in size and take up the diamond shape The sheets are

produced by the same techniques that are used in the production of expanded metal

and need thus not be further described.

The perforations 20 in the sheet 14 are round and could be formed by punching or

drilling holes in a sheet of suitable metallic material. It is thought that sheets with

perforations so produced would be more expensive than sheets produced as described

with reference to Figures IA and IB. Owing to the nature and shape of the metal



between the perforations, it is also thought that, compared to a sheet such as that

shown in Figure 1C, sheets such as those shown in Figures IA and IB would more

readily take up the shape of a vessel with compound curves. However, the use of

sheets such as shown in Figure 1C is not excluded from the scope of the invention.

The sheets are advantageously composed of an alloy, or other known combination, of

copper and nickel. The applicant is informed that such materials are known to have

superior antifouling properties and are commercially available though not, as far as

the applicant is aware, in expanded metal form. A suitable alloy comprises about 90%

copper and 10% nickel. Any other suitable metallic materials, including commercially

pure copper and other copper based materials, could be used.

In the following description, unless otherwise stated, it is assumed that the sheets 10

with perforations in the form of slits 16 are to be used. This is for convenience of

description. Other perforated sheets, including the sheets 12 or 14 could be used. It is

also assumed that the boat hull 22 referred to, or at least that part of its surface 24 that

is exposed to the water below the waterline 26, is composed of polyethylene or other

suitable thermoplastic material.

After the perforations 16 are formed, the sheets 10 are cut to size and fitted to the

underwater surface 24' of the hull 22 as shown in Figures 2 and 4. As shown

schematically in Figure 3, each sheet 10 is best held loosely against the hull 22 by

means of temporary locating screws 28 leaving a small space 30 to allow the heat

from a blow torch 32 not only to heat the sheet 10 but also to heat the hull surface 24

until the hull material at the surface 24 softens and becomes plasticised and fluent. For

this purpose, the temperature of the sheet and the fluent material would be about 250-

3000C.

When the sheet 10 and the hull material are hot enough, the sheet 10 is pressed into

the surface of the hull 22. The plasticised material at the hull surface 24' will flow

into and through the perforations 16 in the sheet 10 as shown at 34 in Figure 4. The

plasticised material is allowed to cool and resolidify. The sheet 10 is mechanically

bonded to the hull surface by the now-solid material 34 in the perforations 16.



The perforations 16 also allow any air trapped between the hull surface 24 and the

sheet 10 to escape. This improves the contact area between the hull surface and the

sheet, thus improving the bond therebetween.

Any excess material 36 that has flowed through the perforations can be cleaned off as

shown at 36a to leave a smooth finish on the outer face of the sheet 10.

For the best results the perforations 16 in the sheets should be small to maximise the

copper/nickel surface exposed to the water and minimise the ability for weed to attach

to exposed material that has flowed through the perforations. The most suitable

perforation size can be established by experiment but, in the present example, the slits

are 20 mm long and 0.5 mm wide and are spaced about 3 mm apart. The slits are

arranged in rows that are about 5 mm apart.

Some vessels on which the sheets can be used may have an underwater profile that is

composed of one or more flat surfaces However, many boats have an underwater

surface that is compoundly curved. For vessels having such surfaces, including the

boat shown by way of example in Figure 5, it is necessary for some of the sheets to be

pliant so that they can take up the profile of the surface to which they are applied.

Perforated sheets of copper/nickel material such as those described herein with

reference to the drawings and that are between 1 mm and 2 mm thick are sufficiently

pliant for this purpose.

Round perforations 20 of 4 mm diameter would be suitable and diamond shaped

perforations 18 of 6 x 3 mm size would be adequate for most boat hulls.

Expanded metal is often supplied in a condition with the metal ligaments 38

surrounding the perforations raised up from the general plane of the sheet. However,

the expanded metal can be supplied with these ligaments flattened and this is the

condition in which such sheets should be applied to the vessels in the present

application.

A portion of a periphery of at least some of the perforations may advantageously be

undercut or sloped as shown at 40 in Figure 6. This is easy to achieve using the



techniques for producing expanded metal and has the result that the width of a

perforation adjacent the inner face 42 of the sheet is less than the width adjacent the

outer face 44. This will tend to lock the thermoplastic material that has penetrated the

perforation in place, helping to prevent the material from being pulled out of the

perforation.

The perforations 16, 18, 20 illustrated have been used as examples primarily because

they are likely to be the most readily available. It is not at present thought that the

shape of the perforations is critical to the functionality of the invention and other

shapes could be used. For example, perforations of star shape would possibly be

advantageous. Such perforations would minimise exposure of plastic surface to the

water but could increase the bonded area between the sheets and the hull surface.

However, special equipment would be needed to manufacture such sheets.

Copper/nickel sheets of 1- 2 mm thickness would be suitable for most purposes. They

can be heated without excessive distortion. Greater thickness is an advantage as the

thermoplastic material in the perforations will have more surface area to grip the

sheets and hold them in place. Thicker metallic material will also increase the service

life of the sheets having regard to wear and tear and corrosion. However, the

increased cost of greater thickness would have to be balanced against the other

advantages.

The invention can in principle be used for vessels constructed of any type of

thermoplastic material suitable for the purpose, including polypropylene and PVC.

It is not intended that recognised mechanical equivalents of and/or modifications of

and/or improvements to any matter described and/or illustrated herein should be

excluded from the scope of a patent granted in pursuance of any application of which

this specification forms a part or which claims the priority thereof or that the scope of

any such patent should be limited by such matter further than is necessary to

distinguish the invention claimed in such patent from the prior ait.



CLAIMS

1.

A method of antifouling a surface of a vessel that is immersed in water in use and is

composed of thermoplastic material, the method comprising the steps of providing a

sheet comprised of at least one metallic material having antifouling properties and

being formed with a multiplicity of perforations, heating the surface to a temperature

at which the thermoplastic material of which the surface is composed becomes plastic,

applying the sheet to the surface so that the thermoplastic material flows into the

perforations, and allowing the thermoplastic material to cool so that the material in the

perforations resolidifies.

2.

A method according to claim 1, in which the metallic material comprises copper.

3.

A method according to claim 2, in which the metallic material comprises nickel.

4.

A method according to any one of claims 1 to 3, including the steps of heating the

sheet and the surface of the vessel, and applying the sheet to the surface to cause the

thermoplastic material to flow into the perforations.

5.

A method according to any one of claims 1 to 4, including the step of cutting slits in

the sheet to form the perforations.

6.

A method according to any one of claims 1 to 4, including the step of cutting slits in

the sheet and working the sheet so that the slits are expanded to form the perforations.

7.

A vessel having an underwater surface that is antifouled by a method as claimed in

any one of claims 1 to 6.
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