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SHTELDED BOAT HULL OF COMPCSI TE MATERI AL WTH SEALED COVER OR THE LI KE
AND METHOD OF FASTENI NG THE SEAI NG DEVICE Field of the Invention The
invention relates to a boat or ship's hull conprising a conposite materi al
.with an VORI 1y conductive reinforcement according t PGHESROMDIet 0
claiml. The hull, preferably of reinforced plastic, is arranged with

pr edet er mi ned propert ies in 5 respect1 of shi el di ng agai nst

el ectromagneti c radi ati on and possr bly radar reflection. The hull is formed
wi th hatches which can be cl osed means of e covers and doors,
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i ncreasi ng eI CBulI's that are built in consideration of radar reflection
and shi el di ng agai nst el ectromagnetic radi ation. The forner can be intended
to direct the radar reflection. The latter ¢an“be intended to reduce the

ém s'si on of rEEe\{ga“ g ﬂnal s and to protect the equiprent from el ectronic
radi ation fr ships with a hull made of a conposite material,
e.g. a plastic hull, 15 this has been carried out according to prior art

by providing the outside of the hull with an electrically conductive |ayer
of e.g. glas miimeﬂﬁqn felatesctos bdad ceshipia hull Cereprisingsa eempdsit materahwitht i ve
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achi eved conposition o rom-t Vi ewpor e chain
of stress is poor, has been devastatr ng. The al um nl um surfaces whi ch have

been In contalg :g g & gutty, i.e. surfaces of the franes and the fibres
of the |ayer, d significantly, which has caused the connections
bet ween the surfaces to be cut off, resulting In | eaks in the shielding and
great costls dﬂodquarshmsd!amrtmmmmmgmm helisithatcnre builtdmconsidesationfafom t he
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intended to direct the radar reflection. The latter can be intended to reduce the
emission of revealing signals and o protect the equipment from electronic radiation
from outside, On ships with a hull made of a composite material, e.g. a plastic hul,
15  this has been carried out according to prior art by providing the outside of the hull

with an electrically conductive layer of e.g. glass fibres, whosa surfaces have been
coated with a conductive materiai, e.g. aluminium. In these hulls, aluminium covers
contained in aluminium frames are fastenad. The seals between the frames and the
covers are designed according to prior-art technique for seals between metal parts.

20 A putty containing metal particles has been used between the hull and the frames
to obtain a satisfactory electric seal and a connection between the frames and the
layer, said connection being unbroken along the fastening of the frames. For, inter
glia, the putty to obtain sufficient conductive properties, metal particles of silver

\ have been used, The thus achieved compesition of metals, which from the

25  viewpoint of the chaih of stress Is poor, has been devastating. The aluminium
surfaces which have been in contact with the putty, i.e. surfaces of the frames and
the fibres of the layer, have corroded significantly, which has caused the
connections between the surfaces to be cut off, resulting in leaks in the shielding
and great costs of repair and maintenance. This technique also suffers from the

30  drawback that the shielding has not been satisfactory also because of



2 di sconnection caused by tenperature stress, and therefore it has been
necessary to shield nuch equipnment in the ships individually. As a result,
t he manuf acture and mai nt enance of the ships have becone expensi ve.
Desciiption of the Invention 5 Technical oroblem An object of the

i nventi on W%} ovi de a boat or ship's hull of a conposi PETSEISMN4E as
mentioned by way of introduction, having in any case shielding properties
and possi bly special radar reflectlng properties. The hull is provided with
at | east one hatch which is closable by neans of a device, e.g. a cover,

and is sealed against 10 electronmagnetic radiation by nmeans of seallng
devi ces and wiscennestien FaysRe by tamperaiyre sivassganst bpesfare ddias besn peersisary t he
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function during the life of t he Shlp A further object is to provide a

net hod -f or f Ixdseritiog of the Imwemtiong devi ces. Sol ution This object is achieved
By the hull and the methods for fastening the sealing device 20 bei ng
given the features stated in the appended cl ains. Warships are to an

| ncr easi n§ exiechnicatpmible® a pl astic conposite with high-strength fibres,

.g. bon f
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Certain high 5@,@ .es, especially those made of netal and 30
carbon fi bresﬂ(i;m %‘%Péﬂuﬁg Ki nds of ceramc fibres and boron fibres have a

good el ect ri cal Thedwlibecoyenpf thehaten ﬂ%ﬁk@? elertrirabspashstuedrothis and the hpbse.
However, si ncgwmaq,;é,-ﬁg@ @ﬁﬁﬁeﬁélgh todhchddrat i ng matrix, for instance .
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Solution

This object is achieved by the hull and the methods for fastening the sealing deVlce
20  being given the features stated in the appended claims,

Warships are to an increasing extent made of a plastic composite with high-strength
fibres, e.¢. carbon fibres, as reinforcement material. The most important reasons
are: The hulls become rigid and strong with a low weight, they abtain a small

25 magnetic signature, small maintenance cost and possibilities of a desired shape of
the hull, for instance, fiat hull surfaces for the desired radar reflection properties. It
is known that if an electrically conductive reinforcement is used, the huil can obtain
the desirad shielding properties. The reinforcement makas the hull function as a
Faraday cage. Certain high strength fibres, especially those made of metal and

30 carbon fibres and certain kinds of ceramic fibres and boron fibres have a good
electrical conductivity, which makes them suitable for the purpose. Howaver, since
they are used enclosed in an insulating matrix, for ingtance the plastic, the
reinforcement has not been directly accessible to be electrically connected via a
seal between the hull and, for instance, a cover. One has tried to solve the problem

35 indifferent ways, for instance as described above, but the results have proved
discouraging.



Experi ments have shown that if a nenber that satisfies certain
requirenents, such as a strip or the like of a fabric, a tricot or a

mul tiaxial mat, is fixed by lam nation to a conposite surface conprising
electrically conductive fibres, e.g. of the type 5 descri bed above, an

. electric WODEHBH4Y which is satisactory for sealing purposescT/SRIS/NG6
obt ai ned between the nmenber and the conductive fibres of the conposite.

. These fibres may constitute the rei nforegement, be included therein as a

m xture of carbon fibres and glass fibres, or be particularly added for the
pur pose. For the above purpose, the nenber and the conposite nmust contain
fibres of thesanme 10 type of material and In any case, sone of the fibres
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shoul d thus r M &asethat Althqugh the distange betwasndhe surface and the fibres of
the strip could be kept very small during the lamination, capillary action would draw
25 inthe highly viscous plastic hetween the fibres and spoif the contact. The reason
why a connection arises in any case has not been clarifiad, but maybe the plastic,
the new matrix material, puils e.g. the strip into the composite reinforcement as the
lamination hardens. The fibre materials will be in such intimate contact with each
other as to ¢reate a capacitive or a purely mechanical connection. The nature of the
30 contact, however, will be such as to require a certain empirically determined
minimum width of the laminated part of the strip transversely of the longitudinal
*direction thereof, thereby obtajning a sufficient contact surface.

! According to the invention, it is suggested that the seal comprise two such
35 members, e.g. strips, laminated on both sides of a cover closure. In the fixing by
lamination, the fixing surfaces are not allowed to be coverad with, for instance, a
paint or a gel coat. Such coats are normally used as protection of boat or ship's
hulls. There the composite should thus reach the surface. The sealing members



according to the invention can be fastened to the hull and the cover

whet her they have hardened or not. If the hull or the cover has hardened,

it I's convenient first to grind off matri x-matedal 5 fromthe fixing

sur f aces, thereby uncovering surfaces of reinforcement fibres.

SubsequentWQ 988488 seal i ng nembers are fixed by | ami nation PETISESS/IN4E .G
surfaces by neans of a fixing agent, for, exanple, a matrix material of the
sanme kind as that of the conposite. Eurung the | am nation, excess fixing
material is pressed away, such that the sealing menbers ad10|n the fixing
surfaces. This can be carried out in 10 di fferent ways, for Instance by

means of a rc3ccaingta dirinventionsan bejfastendd toiike hult and the covermisthentheyor t he

cover is tillpaehardenedopadti ng nenbers. are fixed pre- ferably directly in
their respective places on the conposite by neans of a fding agent, for
I nstance, a matrix material of the sane kind as that of the conposite. 15
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the sealing member and the surrounding composite.

If the sealing members suggested according to the invention are fastenad in the
manner described abave, a good electric connection along the closure between the
25 reinforcing material and the sealing members will be obtained. For the hull acting as
a Faraday cage to be effective when the cover is closed, the two sealing members
must be electrically interconnected along the entire closure. However, very small
distances of disconnection can be aliowed if they are smailer than a dimension

which depends on the wavelength of the radiation that is to be prevented from
30 penetrating the closure.

An electric seal which is satisfactory for the purpose forms when parts of the
sealing member of the hull and the cover, respectively, are kept pressed against
each other along preferably the entire closure. If, for instance, the strip part

35 surfaces facing each other are kept dry, i.e. free from matrix material or a simitar
hardening plastic, they have such an elastic quality that the fibre materials of the
strips engage each other. The contact points in the interface between the
respective strip parts will be so uniformly distributed over the interface and existin



such an amount that a satisfactory contact is achieved. However, also in
this case a certain enpirically determ ned m nimumw dth of the contact
surface is required. The conpression of the strip parts is acconplished,
for instance, by the fact that 5 they are arranged between snooth

. parallel WO 94 t hat are pressed together or preferably PGT/AESMI04SF 2N
I ncl uded nenber "which is yieldable, e.g..resilent This can be a nunber of
spri'ng el enents of netal, e.g. plate sﬁr&ngs or helical spdngs, or an
elastic rib, for instance, of expanded polyner or rubber material, which,
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If the sealing members consist of two strips, these can preferably be laminated

26 along the edges on the respective surfacss. If an elastic rib is used, this can be

. placed between one of the surfaces and the strip which is formed with a raised

central band and which then of course must be much wider than the edge distance
of the strip after the lamination, The strip without the rib is laminated along the
edges so as to rest in a flat state against its base. The strip with the rib can

30  altematively be amanged in the form of a loop round the rib, the one strip edge
being laminated on the hull or cover surface and the other strip edge on the upper
face of the first strip edge. Only ane strip edge will then engage the surface,

The invention is not restricted to the conductive material being carbon fibres. The
36  material can be a metal or a metallised fibre. Nor do these devices have to consist
of fibres in the form of a fabric, tissue, mat or the like. They can be made of an
glastic layer, for instance, a film or cloth of a polymer which comprises fibres of the
same material as the reinforcement of the compasite. The preferred embodiment



6 shows the sealing of an overlap closure. The invention is equally
applicable to other types of closure, for instance an end closure. in this
case the preferably parallel surfaces as above extend transversely of the
mai n direction of the deck side-by- side on the sane |evel round the
cl-osure. TWO BPe48zi ng of the rib will then be 5 determ NpOI/SEISIONELE, "
constructional distance between the surfaces, not by the extent at which
the cover is pressed down in the cover “frane by closing neans. Although the
preferred enbodi nent shows that the encl osed nmenbers, the strips, are fixed
by lam nation as well as responsible for the connection between thensel- 10
ves, at | east shows thé sédiing obah everlapastosare. dheiimledticruis kquiit appliédidy wrdtherar t s
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corrosion, tenperature stress or be harnful in sone other manner. 20 -

The electrlc seal in the closures of the‘cover and its connection to the
_hul'l as such Aitiougélthe prefdared émbaeiiméntahbws that thEhencluséd menibetd) ehesstdps, wi | |
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be described in nore detail reference to the acconpanyl ng gures,

whose referend® am%@“&m@%&r‘@#@@‘%n%m PW’S"%&W‘S fiahstim, Ea‘Flef'dPEs 30

Fig. la'is a ctspes-beefided tnthafbaze B0¢H thatitodppdh tadeny stitfraecirdm fikingridterial.cover
that is slightly open to clarify the conposition of the seal. Fig. Ibis a
cross-section of the hull portion with the cover closed. Preferred

- Enbodi meny g The 4 @ss IIIustrate a portion of a horizontal boat deck | and

part of a cov osing a rectangular hatch 3 in the deck but
may just as wef The |'nV&e¥9befer?%$mPI?smm5efor effective shielding of boat or ship's

hulls. The closable hatches of the hull require no extra metal frames and contain no
materials that are foreign to the species and that may cause corrosion, temperature
stress or be harmful in some other manner.

20 -~ The electric seal in the closures of the cover and its connection to the hull as
such are well suited to each other.

- The hull and the seal will for a long time manage without expensive
maintenance.

— The seals can be manufacturad in connection with the manufacture of the rest of
25 the hull, which together with the simple material makes the hull cost-sffective.

Description of the Figures

A preferred embodiment will now be described in more detail with reference {o the

accompanying Figures, whose reference numerals designate corresponding parts
in the Figures.

30 Fig. 1ais a cross-section of a partion of the inventive hull with a cover that is
slightly open to clarify the composition of the seal.
Fig. 1b is a cross-section of the hull portion with the cover closed.

Prefarred Embodiment

The Figures fllustrate a portion of a horizontal boat deck 1 and part of a cover 2 for
35 closing a rectanguiar hatch 3 in the deck but may just as well illustrate, for instance,



a door in the superstructure of the hull. The deck is defined against the
hatch by an Integrated cover frame 4, which together with the outer rim5
of- t'he.rectangul ar cover is designed as an overlap closure, which is
identical for all four sides of the hatch, The cover Is kept closed agai nst
- the-frane %@W&oﬁ cally adjustable closing 5 neans (not BEOSEIVHMbhe~

Fi gures), hinges on one of the sides and,bolts on the opposite side of the
hatch. The cover frame 4 constitutes tHeyterm nal portion of the deck

agai nst the hatch 3 and is, like the rest of the deck, made up of a core 6
of a porous material, and a 10 layer 7 of a carbon fibre reinforced

pl astic conpésiopeindie superymctire of e hulli Thecdndk is défined againstitse Hatehdyad i n t he

.same nanner, ;,ﬁ%'ﬂgg ﬁvm@,%ﬁfg%gmﬁ *“Q]["%ﬁ@hﬁée g{(ﬁg@e : ite |ayer

9 on the outside, % t he core. Tge | ckness of th I'S nstant up to
the frame, wSRYSEi§ fesignien @5 apoveriap,cpgura, which is identisalforal fein sidasrofthe;

previ ous di mpefthoThe daverfsﬂ(epﬁdléﬁe@lmg;amgﬁehﬁam&?ﬁenfc? ad}.ﬁsgtﬁﬂté ﬁmm@ to the
upper surface e nding in rall e mai n

di recti ondof n{eﬁ@s Qibgﬁ%wrlm%éte@%f%i @?‘ﬂfs\é\ gne %?%dqsraé'\ﬁe'?""ﬁ@g@%di cular to
sai d mai n di oppositersidemithedhateln. ri m of the cover is of a cross-section which
Is the sane as the one shown for the frame, but which in the plane of the

Figure is rotated through half a turn. ‘20 Wen the cover is dosed, the
outer rimb5 ildesrygsifEmmest eensitwtes the terinah portianef te deck againstéhe hatclvd t he

hatch as to faagms, fikethehenertr@atockhadeuy of 4 tle d?%ré??od'slm%ﬁ@i, amLEi ckness
whi ch dga nds on tFe dl%fs)l rgd lr?éc%gtween the cl osed cover and the deck.
The hori ant yenZ of 4 GRPR 8 '&a%' Blgsticcanposite on e outsidaeldhig Lo, t he
el ectric sealThercovardedesignedtie tensemms inannerThavirrg® core I8sandi édrboh firenwar ds by
t he er sur S I . upwar by t er
Surt Ao 13° o eifereebompbdlaydrtop it e Bfind ERESTAL AR et € LPOCL
of the step d¢canstant upirthe Same, whpes it dedreasesstapHmstéptaiessihan dalf ahigil ar
annul ar fr amsfiaRQaiméAskin THE baAGken AENIATGELE HAECRd Gkt 1 ithoeP
esponding to the I'ght of the

paral l el , at ‘a distance fromeach other cor, ding t g

space 12.1530 sHHEc’ Pfﬁaﬁ@&@wfn&'maﬁmw the maindirection offif ded ind an
upper el ast i dikpat eritbrailnfdive frarme serpagticliario k&6 mapdirecsorn.f ace 10 of the
step of the frame and the upper surface 13 of the step of the cover,
respectively. The lower_ flat part consists of four band-shaped stuips with
-stay edges of TheubRsin pihe covasls of a gaes-seatiop whighds thetsamarass‘ge ope showmt at

an angl e of 4bf ;eflan® bitwhicighe plane of IHassigie & RHEH hRARK ML lumeans of a
carbon f |£{ e rg&% ctoo A Er g‘gﬁ V\én ch w té:i 3 dj st ncsipglal O\Q?nge mat ches t he
upper surdiaceVORN FRFOYRIIR CigEed e prtarm Srig SQFFFEE" Bexian l"?”aé‘iﬁ)‘@s 16
fixed by | anithatenire ¢fdhelbatch abtaiform a Dehapdd g, whoseyveptivat pdrys Tehenae f t he
same flul d MahickyesdRiridh dipeAds on the desired play between the closed cover and the
deck. The horizontal part of the gap Is adapted to provide a space 12 for the electric
seal inciuded in the invention. The space is limited downwards by the upper surface
25 10 of the step of the frame and upwards by the upper surface 13 of the step of the
covar, which corresponds to ths upper surface of the step of the frame. Said upper
surfaces then form two rectangular annular frame-shaped flat surfaces, aranged
concentrically and in parallel, at a distance from each other corresponding to the
height of the space 12.
a0
The seal consists of two parts, a lower flat part 14 and an upper elastic'part 15
which are arranged on the upper surface 10 of the step of the frame and the upper
surface 13 9f the step of the cover, respectively. The lower fiat part consists of four
' band-shaped strips with stay edges of carbon fibre fabric. The strips are cut off
38 siraight at an angle of 45° at the ends, where they are sewn together by means of a
carbon fibre thread to a frame which with a distance allowance matches the upper
surface of the step of the frame. The strips are at their edges 16 fixed by lamination
as described in the introductory part by means of the same fiuid matrix materiat as



I's used-for the hull. Before the lamnation, grinding is cam ed out on
those parts of the upper surface of the step to which the edges wll be

fi xed. By the grinding operation, the surfaces of the reinforcement fibres
ar-e uncovered, thereby establishing a good contact in the connection. 5 The
upper el aw98/ge9t 15 consi sts of four band-shaped strips PET/SEISHA046a v Ng
stay edges, of a preferably yieldable carbon fibre fabric, and four ribs 18
of an elastic material, e.g. a possibl¥y @xpanded el astomer, such as a
foamed nitrile rubber. The ribs are cut off straight at an angle of 450 at
the ends, where they are glued. 10 together to forma frame. The strips

a][e CUL Of; gstuéetaﬁoﬁﬁdﬁutflaéhréwnaﬂﬁﬁaﬁbntwna sewmé@l@mﬂgmw x&&fybn?ans
of carbon fibre threa orm a .casin | a e ri rane
bet ween the &EYRRGT & @Wgﬁéﬁ@?"% i %%@Fh@%éﬁ? gEDﬂT?engEr when t he
strips, as ]Ei% peratitr;, dheaurfaeas bfthe réiamdnemﬂ?m aka?mmé:jednﬂﬂfeuy_glj_hedggs 19b
projecting fra ace of said step e ribs
and the stri 55% %‘?‘1%§§%%?‘gﬁfiﬁ’%§§5’%ﬂ'f§n the .cover is closed, the filled
stri‘tp par® 20 of the upper elastic part will be pressed against the

non-1 am nat ey \BpEr el enéémsﬂ 1%3%@& RIRR baadsﬁ%ﬁ%%t@;ﬁw sb‘?’favnﬂg The

hei ght of the ri el ected accor the S 12 and

t he hardness QﬁEGQ'WéaMﬁeWHWMQ'%be ﬁf@?@g‘)'ecfﬂ?rﬁ Anchfpur Fles 3@ of ?%ﬁ'aéﬁﬁmr ession -
pressure. 20 dritafd), 'é)? Dhodsitly &pandediEiastonRe, sudRas adbamad Mafld Aibbdr.and 15 are

fixed by |am pation he. respective, p sur- face f the steps
at two edges 'P§&FF %ﬁ%&?&& 'fﬁ%\ﬁ ‘t,égag&(ﬁ?ﬁdﬁ ﬂ%efﬁzf‘?yo#fﬁlgi' guf ficiently
| ar ge coracttogethdrae ormed inarae. Thmmmmtaféatmemhds sushethét affer B8ingt he hul |

. and_the oondugtintEedd i@l ned ot oYK kel k) fork L e cach

strip, good satety 1s ensur ric cohn cover- i s

cl osed (see Fcgemmoggtes theyihhame betwsendng easing #nd thaappesyiriase pbhesten he
ribs between dhge écﬁi%l'wﬁé‘rﬁ e stipsC Bs d@scABed Bbbye, hawe ﬁ@émwy térAinagorand t he

size of their nt act.. surfage rovide for a good t.ri c.contact
bet ween t he p%[?‘ﬂm? 3‘15"’ %39"? %‘Q(fag‘ﬁ‘gé’& H?P%'F‘u&ﬁ %’eﬁzﬂ‘f’c #Re ¥ m of
frames witsh tdios anddhesiips ha;e dosignedisuch thatwhen thecoverds closed aheﬁllwrm;r es a

rel iabl e seal o H0gr D GoRIHedRe BRASH K %éﬁéﬁ%%xﬁ&&eﬁg{nﬂgwha@ g hat ch

that may be s er c anges can be

count er act ed %ﬁﬂpﬁéﬁﬁ%"%ﬁrqar?é‘ %B%@M%ﬂﬁmahﬁbﬁiﬁ ’c%fli‘l‘%"’é# sselegtedeans for
.the cover. A é¢da folthe Raghtstatie Spiteal (na the Ralkifiedd\sind AB maddal,t hat part
of 35 the ga&e yobkaugnga gxle%ers]i?‘eé Qoem;lajrg %n {Jraeggurgf the deck.

20

Function of the Embodiment
The two seéling"parts 14 and 15 are fixed by lamination to the respective upper sur-
faces 10, 13 of the steps at two edges each, eath edge having such a width as to
form a sufficiently large contact surface between the conductive reinforcement of
25 the hull and the conductive seal parts. By the doubling of the lamination of each
strip, gbod safety is ensured in the electric connection. When the cover is closed
(see Fig. 1b), a pressure s achieved by the compression aof the ribs batween the
seal parts which, along with the nature of these and the size of their common
contact surface, provide for a good electric contact between the parts. The
30 described embodiment of thesa in the form of frames with their centrally e:gtending
| annular contact surfaces ensures a reliable seal along the entire closure, aisa in the
comers of the hateh that may be sensitive to radiation leakage. Ageing and other
changes can be counteracted by means of the ahove-mentioned adjustable clasing
means for the cover. A rib absorbing radar radiation can be inserted into that part of
35 the gap 11 which adjoins the upper face of the deck.



9 Clains 1. A shielded boat or ships hull (1) conmprising a cover (2), door
or the like for clos- ing a hatch (3) in the hull, and a sealing device for
electric sealing of the closure of 5 the cover adjacent to that part of
the hul'l which surrounds the hatch, c har act er i aedinthat the

chull and W®983404r conprise a corrposi te (7, 9) conprising PCHSENS/OUHMG ap-.~
el ectbically conductive material, said conposite, at flxing surfaces (10,
13) in the area of the closure betvveen~’t e huII and t he .cover F&&Chl’ﬂg t he

surface of the hull 10 and the cover, res WEu“ t hat the seal i ng

devi ce conprises two sealing menbers (14, 15) “lm“ l“ HIIHH!"I ng

menber is fixed to the fixing surfaces (10) of the
closure, and g second sealing nmenber is fixed to the f|X|ng surfaces (13)

af the cover NS of the cl osure, 15 t hat each 'seal i ng nmenber conprises a
flexible, |ayepeshisidedbmat or ship'srhalhil) cdmpdisingha cover §2) adidongr therlike forickost | xed by

| am nation taq t nber
are arranged F@gggtcﬁg%tiﬁﬁ%?sus“e aagugénl Q(egﬁ% f&&%ﬁ %eh r?#e"@@%é’h g&ﬁl i ng
menber whén tthe coverédjatentde thabpart aﬁmem&whmfsugemdSrtge hetsber s conpri se

fibres of the, agegldﬂgeo,f‘lgaéedl as said fibres 20 In the conposite.
2. Ashleldedboat Oryng’lE huIIascIalrrede(ﬁ aiml, c har act er
i s e din thaatthebul GOYRIACAPNES A GPmagst r%s‘?"l"?péﬁ‘f‘g fems&fap18), and
L hial'([j tt21e sealhéléﬁmfhﬁ y corriuctiveatiaietisidssid cbmpbsie, atfiihonstrtheas (10y13)dmiheessi on,
olds 25 the t arts
of the second? @ggf ﬁﬁf%#%%ﬁﬁéﬁ&g@ﬂabﬁ&eﬁ%&%ﬁ{e%ﬁﬁgﬁﬁ%s@g%gﬁ?Ehaesltl@l g.l med
in clai mfo oramthe chvex, respedtivelye r - i s e d in that the |ayered el enent

consists of ath%k(hbgeél}@)de%?%gﬁigﬁéésltﬁa@%ﬁﬁ{g’ rfl%mbéi'sQﬂ syey 6h cﬁ@ firstStrip or

strip-shaped na

| ani nati on t oseakag membspisderpd tribe TxingsHEagrs (10)RHf “&%N\'s'@ﬁ W@"%F’Bﬁéeat | east

one strip edggnd 4 s8dond4eaithgyhibmbetas filkeblo thé fikihg Purtacks (13) asthel cevereside of any
one of the prﬁgggln claimss, char acteri aedin 35 that the
seal i ng nenbe cover as well as of the hull conprises such a strip

(15, 14), 18 hathataath sealing membexentprises arfienihtsi layened elementypaeans\af whichi ng
surfaces (13, yldeafiPBmber Is fixed by lamination to said surfaces,
that parts (20) of the first sealing member are arranged to be kept pressed against
parts (21) of the second sealing member when the cover is closed, and
that the sealing members comprise fibres of the same kind of material as said fibres
20  inthe composite. .
2. A shielded boat or ship's hull as ¢laimed inclaimt, characterised
in
that the sealing devics compﬁses a resiliant member (18), and
that the sealing device is adapted such that said member, by compression, holds
25  the parts of the first sealing member prassed against the parts of the second
sealing member,
3. A shieided boat or ship's hull as claimed inclaim1or2, character-
isedin .
that the layered element consists of a strip (14) of a textile material, e.g. a woven
30 strip or strip-shaped mat of carbon fibres, and
that the strip is fixed by lamination to the fixing surfaces of the hull or cover side -
, along at l=ast one strip edge (18).
4, A shielded boat or ship's huli as claimed in any one of the precading claims,
characterisedin
35 that the sealing member of the caver as well as of the hull comprises such a strip
(15, 14),

that each strip Is fixed by lamination to the respective fixing surfaces (13, 10) along
the two strip edges, and '



the two strip edges, and 10 that at |east one of the strips conprises a

non-| am nated rai sed central band (20) m date the resilient
menber (18). 5. A shielded boat or shi J fmt l@"ﬁj&ﬂiﬁg In any one of the .,
preceding clains, c har actar | s* din bn the closure is an

overlap chasogsaodsi th stepped outer limtation of the cover pafdrdsfieds .~
limtation of the hull adjacent to the hatch for form ng flat, annufar,
preferably parallel upper surfaces (13, '10) of steps -of the cover and the
hul |, respectively, and that these upper"gurfaces of the steps conprise
fixing surfaces. 6. A nethod of fastening a sealing nenber as clained in

monber (14, *1EpTRIS32ond Ot the strbeomaRsSs & néilarindief plsdd Lol pand 12672 | 10
har dened in t adaptedstoascemmadaty the esiligobmembet (18). coriduct i ve fibres of the

conposi te bei §Oa sifbldbdBodtiof isAip'sHilifz3eiiméd fh anyDne df fisePN@E&SIng éiilnsi NSt ance,
by grinding, whereupon.the  sealli n,g menber is fixed by lamnation to the
fixing surfacBd By 8¢ t &Ed 8 ©F B fixing agent, for instance, the sane

Aat ri X as § hathapfhetdtsurispnovertap dosure With stopped sufer liclitglionat te dovet ded
menber as cof areqTiiatgh OF Beliul 2aEEad 8 e farcrol Rithiia it arRfief Bretghan T "
that the seal paglleleppersufades (1S) 10)offstepsaftw caverandthi hull cespectively,laad| i ke,
\é\ﬂlr 1(‘:20132 E 28 @ﬁe@%kﬁ%f@ﬁ%ﬂsﬁé %ﬁ?f ﬁgﬁggentﬁﬁr\ﬁ?%gé#aﬁnhﬁa{ :a)c(lI Prgt eri al
i s then press8dAmeiijed of fastening a sealing member as claimed in any one of claims 1-5,
10 chargacterisedin _
that the sealing member (14, 15) is fastened to a hull or cover or the like, which is
hardened in the fastening area, surfaces of the conductive fibres of the composite
being, at the fixing surfaces (10, 13), uncovered, for instance, by grinding,
whereupon the sealing member.is fixed by lamination to the fixing surfaces by
15 means of a fixing agent, for instance, the same matrix as that of the compasite, and
that axcess fixing agent in the laminated material is then pressed away.
7. A method of fastening a sealing member as claimed in any ane of claims 1-5,
"characteriseadin '
that the sealing member (14, 15) is fastened to a hulf, cover or the like, which in the
20 tastening area is wet, by lamination to the fixing surfaces (10, 13), and that excess
fixing agent in the laminated materiai is then pressed away.



