2252147 -1- NOULDED SHELLS AND METHODS OF FORM NG This invention relates to
a noul ded ‘shell and nethod of formng thereof. The invention may be
particdarly applicable to a rmoul ded boat hull conprising ﬁgm}t?er shel |
and an inner shell. One generally known ngthod of formng a boat hull from
noul ded pl,astic 5 shells is to nould separate outer and inner shells and
then-to joih-the two shells together either by using adhesives, or by

f astieni hy devi ces such MOUJDER SHELLSWANEYMETIHODSKOF FOIRMING hod of
construction enables the internal surfaces of the hull to be inspected for
gquality and thickness before assenbly, and enabl es vari ous shaped sections
6f ‘the hull to be joined together where 10 required to obtain the
necessary st (Fhigtlivertiorprelatesthb armoulded shell andiméthod of formingtiviresfhs to be
formed | engthwi se along the hull to provide rigidity of the hull. However
wi th conventignal nethods of attachnment of the outer and inner shells using

fast eni ng deviheinventiommay henarsisnjasky applicahderto at mondded hoat huli ons
of the joints, and.in the cas f using ad ives there is the possibility
75 ' of | mpor PREDHPRAR KT el st Bndiest FBR Car cns of stross
concentration. As a result the joints are susceptible to fatigue failure.

Consequent | y Gdiegen 8RR oRh Mefkdd oCforting’ £19at hiAl iFféAChehYddPpldaticd S

of larger high powered vessels subjected to high operational |oadings over

| ong per i Hds shéllsiisto houldsseparate outer sl inalereshelishand Wheedtdjoih the tewohave
an integral congtruction to facilitate 20 even |oad disiribution

t hroughout t Feels togathereither by ysing sihesives, ophoiestaning deyicessuch s balis,ons
f =att achnent, Anot h dr.awback w t.h f i onal d ,of
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formthe twoeghgklSuBNG bo @naf&ﬁggd 6% ga8Rey A8 hitPnésl Befod8 ds¥PmbliE!and

t oget her. Consequently the ne
enables various shaped sections of the hull to be joined together where

10 required to obtain the necessary strength. In particular, it enables hollow
girder sections to be formed lengthwise along the hull to provide rigidity of the
hull. However with conventional methods of attachment of the outer and inner
shells using fastening devices there are inevitably stress concentrations in the
regions of the joints, and in the case of using adhesives there is the possibility

15 of imperfect jointing also leading to local areas of stress concentration. As a
result the joints are susceptible to fatigue failure. Consequently these methods
of construction are not satisfactory for hulls of larger high powered vessels
subjected to high operational loadings over long periods of time. It is therefore
desirable with moulded hulls, to have an integral construction to facilitate

20 even load distribution throughout the structure thereby minimising problems

of failure at regions of attachment.

Another drawback with the conventional method of construction is that it
involves two processes. The first process being to form the two shells and the
second process being to join the two shells together. Consequently the method

25 is time consuming and hence costly.



25 is time consunming and hence costly. -2- An a%teﬂnafﬁbefnethpﬂ'o?
construction that reduces production tinme and partially overcones the
problemof joining is the rotary noul di ng process. Wth the rotary noul di ng
process a conplete shell can be noulded in a single step thereby speeding

up production and reducing | abour costs™@Wth this 5 nethod, noul ds, for
outer-and inner shells of the hull, such as the hull bottom and st€rn, and_
the hull decking, seating and flooring sections respectively are nade'so%; '
that they can be attached together to forma single hollow nould. In the
process, a rotaryplaticsnol ding powder such as Dupont (C) 8405 of a
predeterm ned anmount is first poured into one of the shell noulds. Then ’
after 10 attaching the noul ds together, the.resulting hollow nmould is
heat ed whi Ae altempatimeamedhgdof ¢ansdauction that redupges\production|timecand al |

I nternal surfaces of the | d,” sticking.t.o the internal syrfaces as it
mel 15 undePEFRANY CVERETRES HB RFo %Imf‘;fr}g}%gi1ﬁttbe£°ﬁ%f§f)&kq}§§%&imr§ﬁ?*r%. By
Phe™t nt or ndyith §pf 3G Bodfing Shossie clrabBle Mafpin bs spdiieqiipia fa8, '

a predetergwﬁghg%?kgmiﬁgwﬁ&omﬁ rﬁgla%dﬂeﬂd B%'éoshf. e isWih

this nmethod of construction, the peripheral edges of the nou t hat

wer e ne§esamthod, moaliisdfosoutes had dfinswslesleof the Hulk sueh \wathetngl] Hottom
process nethod, can be fornmed as honpbgeneous i-ntegral parts of:the hull,

t her eby ensodisberngvand the bul decking, seating wind flooningwectione gespectively laat

fatigue failure is ‘mnimzed. Furthernore cerfain of her. sectiong such as ™
t hose aroumfﬁﬁé?t?i@glﬁﬂ?ﬂ% F§ft€\7rfi‘fe§ tog .%'Eotttﬂﬁ?s{u?‘ﬁgf}ehéi°w H%"‘ﬁé’rl is not’
continuous can also be fornmed as o k E

In the process, a rotaryplasticsmolding powder such as Dupont (™) 8405 of a

predetermined amount is-'-fir_st'poured into one of the shell moulds. Then after

10 attaching_tile moulds together, the rgsulting- hollofv mould is heated whilé
| being rotated and tilted so that the pow_dei' can flow ovei_ all _ihtema_l surfaces of
the mould, sticking to the internal surfaces as it melts under heat from the
mould and -:_f_orming into a homogeneous plastic. By programming the
sequeﬁce and degree of rotation and tilting, the whole of the internal surfaces

15 of the mould can be evenly covered with plastic to a_pr_edeberniined thickness so
that an integral hollow shell is formed. With this method of construction, the

©

peripheral edges of the moulded hull, that were necessarily bonded or fastened
Ztog’etlier in the conventional two process method, can be formed as
homogeneous integral parts of the hull, thereby ensuring even stress

20 distribution in these regions so that fatigue failure is minimized. Furthermore
certain other sections such as those around centreboard wells where the
bottom surface of the hull is not continuous can also be formed as

| hoxziogeneousé integz"al parts of the hull conneci_;i__né the inner and outer shells

 of the hull together.

25 With the above rotary moulding process ‘however; due to'_the requirement of

‘allowing the plastic to flow in powder form over all the surfaces to be coated



. -

honbgeneous integral parts of the hull connecting thHe inner and outer"

shells of- the hull together. 25 Wth the above rotary noul di ng process

however, due to the requirenent of allowing the plastic to flow in powder
formover all the surfaces to be coated -3- with plastic, it has not

~ been possible to forminternal sections ofd~honpgeneous pl astic such as

gi rder sections connecting the inner and outer shells where one of the

sur{aees of the shell is continuous. It is an object of the present

| nvention to b8, 3 HES RBCbOIn hOEaIbRG0 Forih thterRal ebkivs of lorhdipineous

addr esses the above problens an Iculties or at the very least offers a
useful choi Ofiaglit shéh 8 isbhesctithiseohnsiting thainner and onterrshelis wherpovei de a
moul ded pl astics shell formed by such a nethod. According to anot her aspect
of the presepfthesuefacesof theahelliis continuicesi 10 a met hod of forming a shell
structure using a rotary noul di ng techni que wherein a holl ow noul d
containing a plastics noul ding powder is heated while being rofated aﬁd
tilted to caltsie arhebjpcheddhe poesenninyentignite psowde ame of forming-a shelli o

nmoul d, including the steps of: (a) .aligni 0 oi-.'ﬁ.lg%%is 0S lds in
a spaced 3paftrugciyrgithah @ﬂﬂﬁ?s%ﬁitgel@wﬁtﬁﬂ"gge%g Bﬁa ‘g ge%gf ﬁg%g%

conpl ement ary__peripher al es_and one or both of said noulds being shaped
to create a ge(ais??@%sr?gu%ﬁﬂ O¢8% the shel | structure formed on the noul d or

nmoul ds, (b) providing a peripheral nenber which covers a peripheral gap
bét ween the peid Hieithbr obj@es of thé peesasciatentiontto provide a moulded plastics

L shell formed by such a method.

According to another aspect of the present i_nventiori there is provided
10 & method of forming a shell structure using a rotary moulding technique
wherein a hollow mould containing a plastics moulding powder is héabed
while being rotated and tilted to cause the powder to flow and melt over

internal surfaces of the mould, including the steps of:

(a) aligning oppositely disposed moulds in a spaced apart relationship, said
15  moulds being shaped with complementary peripheral edges and one or both of
said moulds being shaped to create a stiffening member in the shell structure

v formed on the mould or moulds,

(b) providing a peripheral member which covers a peripheral gap between

the peripheral edges of the spaced apart moulds,

20 (¢) moulding a shell from molten plastics material on the opposed surfaces
of the moulds and the peripheral member using said rotary moulding

technique, and

(d advancing the moulds towards each other whilst the plastics material is

in the molten state so that contact is made between the molten material on



20 (c) rmoulding a shell fromnolten plastics mat#rial on the oppoded
surfaces of the noulds and the peripheral nenber using said rotary noul ding
techni que, and (d) advancing the noul ds towards each other whilst the
plastics material is in the nolten state so that contact is made between
the nolten material on -4- opposite rmédl d surfaces in the vicinity of

t he stiffening menber to nerge and unify the shell, whilst material™ at the,
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Shel| 5t r borttify Ut b S %iﬁati%“rii%nt?ﬂsé?e s Baodiie ¢ -BRRL I RIL '
conprise i NNgfvadBsment.er shell noulds for said boat hull, and said inner

nmould is shaped to create at |east one |ongitudinal sti ffeni ng nmenber for

said boat hull, characterised by the steps of: 10 (a) aligning said -
i nner shel | murdingwanaﬂrérasp&t of bhé brmntmwenuonﬂ:pwmbmmled amethddnshi p
such that -peri pheral portions t hereof are in‘aligpment, (b) praviding said
peripher & rfiferning » ghell shaictere pping/a sptary o teghmnigue as aforesaidpul ds

such that t her re sai d ral
menber bei ngﬁ%‘?? 8%1 sglf(l:ﬁ&?—ﬁét[u% CB e%s? ?’8%}/‘841 gm ﬁ?{gs&f oser‘ilay be
advanced t owaésids 8sth Ein@é ﬁﬁier%‘z&ﬁ%@eﬁél%l?ﬁﬁﬂﬂs%f‘sﬁﬂ%ﬁt‘ﬁﬁll 4rid said@hél N9 a
boat hull from ITD|t6’l pl astics material on the opposed surfaces of said

i nner and ounaﬂdabehhpod)tdd‘eamlebetmelquigénnlmmlfstﬁkmngmagnbaifdrsaichry

nmoul di ng techni que, ey
boat hull, charactensed by the stepsof: - = : - o

10 (@ eligning said inner shell mould and said outer shell mould in a spaced
apart relationship such that peripheral portions thereof arein alignment,
(b) provlding said peripheral member around the peﬁphery of said inner and
outer shell moulds such that the peripheral gap therebetween is covered, said

peﬁpheral:meml)er being arranged such that said oppositely disposed moulds

15 may be advanced towards each other over a predetermined distance,

(¢) moulding a boat hull from molten plastlcs matenal on the opposed

O

surfaces of said inner and outer shell moulds and the penpheral member using

said rotary moulding technique,

@ advanoing the inner end outer slrell mouldstov'vards'.each other wllilst
20 the plastics material is in the molten state so that oontact is made between
the molten matenal on the inner and outer shell moulds in the vicinity of the
stiffening member such that said molten material becomes h'Omogeneou's in
the region of contact, whilst material at the peripheral edges is displaced with

said advancement.

25 (e) allowing said 'moulds to cool,



(d) advancing the inner and outer shell noulds t owad’ds *each other*whi’l st
20 the ptastics material is in the nolten state so that contact is made
between the nmolten material on the inner and outer shell moulds in the
vicinity of the stiffening menber such that said nolten material becones
honpgeneous in the region of contact, whi I8t material at the peripheral
edges |s d|SpIaced wth said advancenent 25 (e) allowing said noulds to

cooli¥+:- -5- (f) separ atl ng said inner and outer shell noulds |eaving said-
boathul | sup ”6‘% QOifier Hhd Tter %ﬁeil%oumqeéex)ng SIS A0 hedl d
boat hull from sai ACCOI‘CI ng to anot her aspect of the present

knvention thelgef, @tmﬁmﬁga&ah‘éroﬂmadﬁdmlspmd cs shell structure formed by
said rotary noulding technique conprising opposing shells which are

integrally joined around peripheral portiagns thereof and which are also
isntegral |y j oi@ed mmmp&smbqeédmhgomw ﬁn@lﬁd peri phery at a region of
continuity of an outer surface of one of the shells. According to anot her :
aspect of the

Shol 1 str uct uABeSEinE JocuSeR remieh adang bRt apPenRop SReEIF eRRE 3,
hul | and gl dponga) g@ad&?&t HEIE GBS o by A U0 DB Qo

boat hul |, “where I nner-s rovi de wth at”least one

| ongi t udi nal %Bin ?Bgﬁ%r shéns havhi“chf Qdeﬁﬁ:eFﬁH?ﬁ iéthedd dround peripheral

shell at a regi on of con nuity of an outer surtace of said outer shell. 15

W'th the abovgortigrsthepéoffandhirhrarelalso integrally joined atradiacent begions withinat

| east one |ongitudinal stiffening menber may be integrally fornmed between
N4 said periphery at a region of continuity of an outer surface of one of the shells.

According to another aspect of the present invention there is provided a

10 moulded plastics shell structure as aforesaid wherein said shell structure
. comprises a boat hull and said opposing sections comprise inner and outer
shells of said boat hull, wherein said inner shell is provided with at least one
longitudinal stiffening member which is formed integral with said outer shell at

a region of continuity of an outer surface of said outer shell.

15 With the above method of forming a shell structure such as a boat hull, at

least one longitudinal stiffening member may be integrally formed between

s inner and outer shells by simultaneously inoulding combined inner and outer
shells of the hull by a rotary moulding process and then bringing the inner and

outer shell moulds together so that adjacent surfaces in the vicinity of the

20 stiffening member are merged and united together.

In this process the inner and outer shells may be held apart by a
predetermined amount to provide space for the moulding powder to completely
flow over all surfaces including the surface forming the stiffening member.

With the shells held apart in this condition the peripheral edges may be '



i nner and outer shells by simultaneously noul di ng conbi ned inner and outer
shells of the hull by a rotary noul ding process and then bringing the inner
and outer shell noulds together so that adjacent surfaces in the vicinity
of the 20 stiffening nenber are nerged,and united together. In this
process the inner and outer shells may %e hel d apart by a predeterm ned
amount to provide space for the noul ding powder to conpletely flow"over all -
surfaces including the surface formng the stiffening nenber. Wth thejrii
shells held apart in this condition the peripheral edges.may be -6- 7
tenporarily sealed to prevent the noul di ng powder from escaping fromthe

pr e R i O S b i 8
seal to thﬁoﬁma.dwgommeéemg frelnls Mhy o2 dPHeAPhbPa LBl aTRY Tk dORCt her -
Any 5 gap between these plates may be tenporarily sealed.wth a high

t enper at ur periphérmb edges bf the mner @dcoutelo skeld marlds sb asrtopriovide & sexlges may
be used to _provide a seal to_maintain the powder or nolten plastic within

the assenbthermenldiag pawder whileallowingthe mauldsotimbe meved fagethorr fayt hey
) ot o o bbbt e ple b TRatiieatit hEuBS P B AR Lo ©
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predet erm ned anount so that noulding naterial at specified 1nternal

regi ons of piovidé Awenl tothaintsin the Powder oraiolten phgitienwithan ithe askérhbledi ng

menbers, nmay ?f fused together to forma 15 honbgeneous connecti on. O
moulds. S o

”»
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~ With the shells sealed around their--peﬁphery,- they ;naj then be tilted and

10 __ rotated as one while being heated dccording toa predetefrmin_ed cycle so that

all internal _surfacés_ are coveré_d with molten plastic mouldi;;";g material. .T_he
shells may then be brought tog'éther by a pred_etéi_min__ed amount so that | i

moulding material at specified internal regions of th_e,--inner_--_axid outer shells,

such as regions having stiffening members, may be fused togethei to form a

15 homogeneous connection.

In this way a moulded hull may be formed wherein prede_termingd internal

'(—';

regions may. be homOgenepuSly connected. This me_thod_hgs advantages over
previous methodé of hull conStmction in th_a't it e_néb‘les stiffen_in__g members to

be located as requiréd within th(_e hull aiid .hoxﬁbgéneou_sly connecfed to the

20 hull shell, thereb& reducmg susceptibility to j.'oinil'. failuré inh_e:_‘ent in bonded or
fastened joints and the liké. 'Furtixermo.re, .by' uéing a rotarj inoulding process

. with a predetefmin'ed operation cycle, the hull can be produced Quickl'y and

uniformly thereby reducing costs and enhancing quality control.

Aspects of the preseh£ invention wili now be described by way of example only

25 with reference to the accompé.nying drawings-in Which_:



“In this way a noutded hull may be formed wherein predeterm ned internal
regi ons nay be honogeneously connected. This nethod has advant ages over
previ eus met hods of hull construction in that it enables stiffening nenbers
to be located as required within the hull_sand honbgeneously connected to
the 20 hull shell, thereby reducing susceptibility to joint failure

i nherent 1 n bonded or fastened joints and the |like. Furthernmore, by using a
r ot axy :moul di ng process with a predetermnined operation cycle, the hull can
be produced quickly and uniformy thereby reduci ng costs and enhanci ng
quality control. Aspects of the present invention will now be described by
way of exanple only 25 wth reference to the acconpanying drawi ngs in

whi ch: - Ty FinQ YL o r gl AG.COrdi a
possi bl o erbEifbddt B¢ ephcral AR dta bR AN BbodiaBifle § BoseiBE S S ithe?
gectional VigftheGResamtinvshtivh, laada hal f section at A-A of Fig. 1, show ng

i nner and outer shell noulds for noul di ng the boat hull of Fig. 5 1, the
inner shell nould and outer shell nould being arranged in a separated

condi tion foFigured:isfoenogs sectiemel Vegucoreesponding foa halbsedtionant Ardwfat
A-Ain Fig. 4.of conpl.et ed boat hul .for t he Jooul.ds, of JFi.g. 2.1 n
Accor dance e 1 AnSRRRRSE RS e tiell Soic R et Ui bt HeBor Ky 1
respect t9 H Gihelindbr sHENdhad SN bhfirSHell RoBYd Bemhgtarzbhked B a%gﬁ%éd boat
general |y indicated by arrow 1. The hult 1 is forned froma noul dable

pl asti c mat ecanalitiom forcxotpry mealdingj amdr shell 2 and an outer shell 3. The

i nner shell 2 is joined to the outer shell 3 along a joint line 4. The

ter shel | i
ouber she ﬁigpu%gp :Iig eaScré(‘)ss sectional view at A-A in Fig. 1 of a completed boat hull

formed by the moulds of Fig. 2 in accordance with a possible embodiment of the

present invention.

10  With respect to Fig. 1 of the drawings there is provided a hull for a power boat
generally indicated by arrow 1. The hull 1 is formed from a mouldable plastic
material and comprises an inner shell 2 and an outer shell 3. The inner shell 2
is joined to the outer shell 3 along a joint line 4. The outer shell 3 comprises a
keel 5 and planing strakes 6 and 7 disposed between the keel 5 and joint line 6
15 and extending longitudinally from the region of the bow 8 to the region of the
(W stern 9 of the hull 1.

A hull such as that shown in Fig. 1 is formed by means of a shell mould
generally indicated by arrow 10 in Fig. 2. For convenience, only a half section
of the mould 10 is shown as viewed at a location.corresponding. to section A-A
20 in Fig. 1. The mould 10 comprises an inner shell mould 11 and an outer shell

. mouid 12.

The inner shell mould 11 is shaped so as to form an inner shell of a boat hull
and comprises hull stiffening members generally indicated by arrow 13
extending along a longitudinal axis of the mould 10, the stiffening members 13
25 having lower faces 14, 15 and 16. An inner parting plate 17 with a wedge



keel 5 and planing strakes 6 and 7 di sposed between the keel :5 and j oi nt
line 6 15 and extending longitudinally fromthe region of the bow 8-to the
regi on of the stern 9 of the hull 1. A hull such as that shown in Fig. 1.is
formed by neans of a shell mould generaldy indicated by arrow 10 in Fig. 2.
For convenience, only a half section of the nould 10 is shown as vieyed at
a location corresponding to section AA 20 in Fig. 1. The nmould 10
conprises an inner shell nould 11 and an outer shell mould 12. The inne}: %i-
shell mould 11 is shaped so as to forman inner shell of a boat hull and ©
conprises hull stiffening nenbers generally indicated by arrow 13 extending

al ong a | ongitudinal,axis. of, the mould 1 the s in nbers
havi gg | onERapg é'émljtlg @‘%ﬁﬁ’dﬂ’l ce AItYR lspEt’F°t"'|1 'I‘ b \%k%lge

shaped rim g ioi’i ded subst ant [ aI I y around
the enti reeégyh&%grﬂiﬁ%gafd&geao?%ﬁ nnsgr% S ° mould 11. The outer shell
mould 12 i s shaped so as to formthe out er sheII 3 of the boat hull 1, with

strake fac@helSuterdhéll mould 2 (8 sigapddcsdhsito fgrns thalotteSshéll 3%ofthe boati U
1, and keel face 21 for formng the keel 5:0of Fig. 1. The upper peri pheral

%
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edge of th&wdliewithhetrekerfaces 1and 20 fonforming themlaning strrkes flandy Ofrat | ng 2

Zﬁrlﬁfiﬁzﬁf/é{ Ruaet ot Bl A5 Sorr SRR riel s FDRE0, bt Spaf et

mating surf helgut'e}esﬂeﬂ“ﬁbuﬁf‘fé s PR A4 23EbRHABRIS Hiahat Mlish g12 are

constructe such that when they are di sposed-adjacent to each other,. the

out er nost edgface2. h&rmmmesﬁmmral edgeSofthe hatinymrfaee 22 agfq@h&tdanﬂ IS’

in sliding contact with an inner V
outer parting plate 23 dlsposed substantially perpendicular to the mating
surface 22. ' ' '

10 The inner shell mould 11 and outer shell mould 12 are con_structed such that
when they are disposed adjacent to each--other,- thé“outermost edge of the wedge
shaped rim 18 of the inner parting plate 17 is in 'sliding contact with an inner
surf'ace of the outer parting plate 23.

In F1g 2 the inner shell 11 and outer shell 12 are shown separated from each
15 other by means of a smtable separatlon mechamsm (not shown in the figure)
such that a predetermmed distance "d" is obtamed between a bottom edge of
the wedge shaped rim 18 and the mating surface 22, and such that the strake
faces 19 and 20 and the keel face 21 are respectively sej)arated from the lower
faces 14, 15 and 16 ot' the stiﬁ'ening melnber_s' 13 by a distance "d+t" where "t"
20 is the required final thickness of plastic in these regions.” With the inner and
outer shell moulds 11 and 12 assembled in -thi_s. 'cOndition, ‘moulding powder
which has been poured into one of the shell moulds before assembly, is free to
flow over the entire internal surface of the inner ‘shell mould 11 and the outer
shell mould 12 as the assembled mould 10 .is tilted and rotated by a suitable
25 mechanism (not shown in the drawmgs) To ensure that the mouldmg

powder does not leak out between the contactmg edges of the wedge shaped rim



surface of the outer parting plate 23. In Fig. 2 the inner shell 11 and
outer shefl 12 are shown separated from each 15 other by neans of a

sui tabl e separation mechani sm (not shown in the figure) such that a
predeterm ned di stance "d" is obtained begween a bottom edge of the wedge
shaped rim 18 and the mating surface 22, "and such that the strake faces 19
and 20 and the keel face 21 are respectively separated fromthe | ower faces
14, b5 and 16 of the stiffening menbers 13 by a distance "d+t" where "t" 20
is the required final thickness of plastic in these regions. Wth the inner
and outer shell noulds 11 and 12 assenbled in this condition, noulding

powder whi ch,has en_poured.into0,0 f. the shell moul.ds. before assenbly,
P ree o ABRRG SR SuReF BertinelbRss 25, s aria MR b s0pitd ith & Bt SBROEERY
11 and the OgLgibl 1 led mould 10 is tilted and

rot at ed by aﬁsw giﬁ@é‘%gﬁyﬁ‘é%éﬁ??%ﬁ%gfés own in the drawings.). To ensure
t hat the noul di ng powder does not | eak out between the contacting edges of
t he wedge shThecassembled mowld 16 fillell Wwith apredeterniined quaaitity?ef moklding ea

may be sealed with a heat resjstant flexible sealant 24 such as a silicone
seal er. The mewdepiethembeatexhby ia suitableimeans;ranshias by acgasdfized pren dnto

moul di n owder, .i § t hen at ed i tabl , h b fired
oven i nooos Wik P sseaiied st 1 Ry 1S Blasets o B rptictertinet rabkrRtie o
t enper ature ! t gl : r i . deﬁiﬁ;gq. ) am
cy‘glpe. Thi s gﬁgu!rbzgﬁt at&tg%g'ng%a g%&éhc}% ;t?n%g%%ﬁf%ﬁe asséﬁofiﬂe%ﬁi 10

flows oxelr | t bﬂsllmgbithat thé powder eontained efithihctherassembied moudd 10 fldwsoder
outef .she nmou
the entire internal surface of the inner shell mould 11 and outer shell mould

12 and melts to form a skin of a predetermined thickness.

10  On completion of the program cycle, the separation mechanism is operated so
that the inner shell mould 11 and the outer shell mould 12 may be brought
together by the before mentioned predetermined amount "d" so that the bottom
edge of the wedge shaped rim 18 abuts with the mating surface 22. At this
time, any flexible sealant 24 around the peripheral joint is ruptured. During

15 this process the mould plastic is still in a soft state. Consequently plastic

~ formed on the surfaces of the inner face of the parting plate 23, the lower face

\ of the wedge shaped rim 18 and a portion of the mating face 22 is squeezed
towards the interior of the mould so that a section along the joint between the

inner shell 11 and the outer shell 12 is formed to a predetermined thickness.

20 This is shown as "w" in Fig. 8 which shows a half cross sectional view of the

completed plastic hull viewed at A-A of Fig.1.

. Also at the time of bringing the inner shell 11 and outer shell 12 together,
adjacent internal surfaces of the plastic mould material covering the lower

faces 14, 15 and 16 of .the stiffening members 13 and the strake faces 19 and 20

25 and the keel face 21 respectively are brought together so that the plastic mould

material is squeezed together in a soft state thereby forming a homogeneous



12 and nelts to forma skin of a predeterm ned thickness. 10-On conpl etion
of the programcycle, the separation nechanismis operated so t hat the

i nner shell mould 11 and the outer shell nmould 12 may be brought togethet
by the before nentioned predeterm ned aggunt "d" so that the bottom edge of
t he wedge shaped rim 18 abuts with the mating surface 22. At this tinme, any
fl exi bl e seal ant 24 around the peripheral joint is ruptured. During 15 ..
this process the nould plastic is still in a soft state. Consequently g
plastic formed on the surfaces of the inner face of the parting plate 23,7
the |l ower face of the wedge shaped rim 18 and a portion of the mating face
22 1s SQUeERHetINR BYShbRA dt'diAllieQioribng DE SHA261aRR KedRpoRisPRY IRMARONT
the joint between the i1nner shell "11 and the outer shell 12°1s forned to a
predet er nmi Ak idvuld assambds then allowed [towookend Warden,Fifter whivhi the ishevs a
hal f cross sectional view of the conpleted plastic hull viewed at A-A of -
Fig.1l. A sshail mhenkd ki iefseparatgdfronhdberontersshedll mouldhd2pleavingitid 12

t oget her, adjacent .internal gyrfaces of the plastic poyld material covering
the | ower ﬁ&Eﬁ’ietfi,h‘QiléﬁGPsié’lf% orrRwoER) é?@rﬁ%?g"‘#@?rﬁgg mopldd@-t he strake
faces 19 and 20 25 and the keel face 21 respectively are brought together
SO thateth Shaiehi o =1 P t : | . 5 Slial e
ther by 3t o Vs tfe IValedgle GF i toran i EFBE Rl G RA hoirfrdl A bt i
and 26 and appeeciated tloat all sach hdeantagdsmaymdtbepedlidedyon allldabodimeptscd t 0

‘cool and harden, after which the inner shell noul'd 11 is separated fromthe °

outer shel lof the/invertion, eadithy follnwing st in given byl way of examplsl only o8 beingoval -

f th t hel | |d.12. 5. | belj the advapnt f i ti ore?
{6 e e S floaBS ok i S scomstndee E Pt BYoE R B les e Ut e

may not be ;e dlien@da PRattthle ﬁ@ﬂ&g@?ﬂé festricted to those of the list which follows:

10 1. The method of forming moulded shells enablés.homogeneous infgrnal
connections to be formed in shell structures such ;as-inte_rnal connections at
stiffening members between inner and outer shells of boat hulls, thereby
reducing the likelihood of failure._inherent in connections involving bonded or

fastened construction methods.

15 2. The method enable's't.he'.rotary mouldiﬁg pfoc'eSs to be used for the
production of large size boat hulls and similar heavily loaded structures which -~
require reliable cbnneétio’zié between internal sﬁiffening members, thereby “

enablihg the advantages o'f the rotary mou'ldi"n'g' pfdce'ss to be realized in the

production of such large size structures.-

20 3. By forming a hull of a boat as an integral unit with one or more internal
stiffening members formed homogeneously with inner or outer shellé of the
hull, a reliable hull structure can be achieved oierc'bming probiems of failure
at joints inherent in conventional designs with bonded or mechanical jointing

methods.

AKe portions 25 -
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of the invention,-and the following list is given by way of exanple only as
bei ng. i ndi cative of potential advantages of the present invention.
Furthernore, it is not intended that the advantages be .restricted to those
of the list which follows: 10 1. The nmetyyd of form ng noul ded shells
enabl es honbgeneous internal connections to be formed in shell structures
such as internal connections at stiffening nenbers between inner and outer
shehdys ;of boat hulls, thereby reducing the |ikelihood of failure inherent
in connections involving bonded or fastened construction nethods. 15 2.
The net hod enabl es the rotary noul ding process to be used for the
production of |large size boat hulls and simlar heavily | oaded structures

whi ch requirg rabbihg the BUECA4 Qﬂiinib%tr&?&ﬂit'ﬂéﬁﬁéépé&nﬁﬁcftﬁﬂ aﬂler%gﬁﬁed
t hereby enabling the advantages of the rotary noul ding process to be
teal i zed in tohetheradetiodsrwhéresthe proségcofanaelding tité hallsis séparatedyoinoihe ng
a hull of a boat as an integral unit with one or nore internal stiffening
menber s f or npxpcessof envoeetingvinternalenrfacesoef the bl together by bondipgor
reliable hull structure can be achiﬁved overcom ng problens of failure at

j oi nts i nher@gchanicabattashment metbodsns with bonded or mechanical jointing
nmet hods. 4. Formng the hull as an integral unit reduces construction
time co red t t C . i t RS
separ at o 3 o 1 e8 AEIRSE CARBR UReFnhl Roflparitictls (Hb Salfly difis fiigbty
together by faendiRfiside sBENJF addhat 86 LA FIRIEr sEBlilmaybe desidhl fPpravide
enabl es internal hollow sections to be easily and reliably formed 1nside a
hukl/ of a bosdalebbtbypancyicotepartmentsoaswel asite reinfoxpedhiethmlbr ovi de

Aspects of thé present invention have been described by way of example only
and it will be appreciated that modifications and additions may be made
10 thereto without departing from the scope thereof as defined in the appended

claims.



seal ed buoyancy conpartnents as well as to rei nforée the hilLr Aspec'ts of
the present invention have been described by way of exanple only and-it
wi |l be appreciated that nodifications and add4—t—+—ens—ﬂcay—be—1mde 10

thereto without departing fromthe scope thereof the appended
cl ai ns. (err) (err) 1. A- et hod of-%2ermin IEG “ |1 re using a

rotary noul di ng techni que wherein a holl ow m)ul «pl astics
nmoul di ng powder is heated while being rotated and tilted to cause the *] o g
powder to flo nternal surfaces of the nould, including t hé
steps of: (a) aligning oppositely di sposed noulds in a spaced apart

rel ati onship, said noul ds bei ng shaped wi th oonpl enent aryperi pheral - edges
and one or both. of Aan¢thed of formingga shelletruciure awing @ votaryemonldingnber

in the shell str.c_ure orned on the uId pr npu ds, (b) rovi dijng
peri pheral mentRehn exsi adolloyang “@E%%P?ﬂﬂ%"r’él

ﬁg?ifiif_éﬂetﬁ a"eﬁo‘éﬁﬁb eﬁ%b@%n@ﬁ{i‘% e seaﬂaeh?e#zdﬁr%h"% ldm@#ﬁiﬁizs
cach ot ner whi o RE=S 8 f“aﬁés'“%%@%ﬁ"g?““m% R (Ce o that

contact is nade between the nolten material on opposite nould surfaces in

the vicinity ofg)t healsgmh&%paﬂwaispbseﬂ%aﬂagm aizgatutl dpartiielativeiship, Whi | st

mat eri al at

~ said moulds being shaped with oomplemen_t__ary peripheral edges and |
one or both of said moulds being shaped to create a stiffening - o
member in the shell structure formed on the mould or moulds, |

(b). providing a peripheral member which covers a peripheral gap - -
: between the peripheral edges of the spaced apart moulds,

© mouldin_g: a shell from molten piastics material on the opposed _
surfaces of the moulds and the peripheral member using said

rotary moulding technique, and

(d advancing the moulds towards each other whilst the plastics

material is in the molten state so that contact is made between the - U
molten material on opposite mould surfaces in the vicinity of the |
stiffening membe_r to merge and unify the shell, whilst material at

the peripheral edges is displaced with said advancement.

2. A method of forming a shell structure substa.ntially as described in
claim 1 wherein said shell structure comprisés a boat hull, said oppositely
disposed moulds coniprise inner and outer shell moulds for said boat hull,
and said inner mould is shaped to create at least one longitudinal

stiffening member for said boat hull, characterised by the steps of:



t he peripheral edges is displaced with said advancer&ént'.’- 72 A met hod of
formng a sheéll structure substantially as described in—ctarm I wWherein

said shell structure conprises a boat hull, said opposi | ds
conprise inner and outer shell noulds for said boat hul‘mmﬂ“m“

moul d is shaped to create at |east one |eh¥ttudinal sti ne Nng- manber for
said boat hull, characterised by:the steps of: -1 3-

(erw)i-Ca) allgning said i nner shell mould and said outer sheII nmould in a

spaced apart rel |on§ﬂ%:gn§ 5&[19,}1]& rii é]ﬂl% e in
alignnment, (b) (% ovi al Q peri pﬁgra Eﬁ%egﬁa&rdotit&nn per| phery of
said inner and out er spassd apAitiemtibHshiplsheh thie pSiphehelirtions thireofhss ween
i s covered, said peripheral nenber being arranged such that said oppositely

di sposed noul ds nay lin aligneseotd t owar ds each other over a predeterm ned
di stance, (c) nmoul ding a boat hull from nolten plastics materi al on the

menber usi ng. e @ r o PR REPRRIR Fember aapund Hoe RS AR SHither  and
Che ol ten state so Ghap kPR Shafinoblta hen s MScrfertPhl 1 11 *on' e
i nner and outer shel lg, edrlls rlédcéam%é(nﬁﬁextﬂ éﬁb&f g%n;%{%gar such

that said nolten rraterl econes honbgeneous” I n t regi on act ,

whi'lst material at thacRehatSRd 6bp&s€'ﬁ!55dﬂs§oéﬂd5ﬁbﬁr®%&&% dviaticed
towards each other over a predetermined distance, |

i

(¢) moulding a boat hull from molten plastics material on the opposed
surfaces of said inner and outer shell moulds and the peripheral
member using said rotary moulding technique,

| (d) advancing the inner and outer shell moulds towards each other
whilst the plastics material is in the molten state so that contact is
made between the molten material on the inner and outer shell
moulds in the vicinity of the stiffening member such that said
molten material becomes homogeneous in the region of contact,
whilst material at the peripheral edges is displaced with said

advancement.
(e). allowing said moulds to cool,

(f)  separating said inner and outer shell moulds leaving said boat hull

supported in one or other of said moulds, and
(g0 removing said boat hull from said mould.

3. A method of forming a boat hull according to claim 2 wherein said

peripheral member comprises inner and outer plates, said inner plate



advancenent. (e) allowi ng said noulds to cool, (M* 's-epat‘at.r.ng sal d i nner
and outer shell noulds |eaving said boat hull buppor[ed in one or- other of
said noulds, and (g) renoving said boat hull

nmet hod of form ng a boat hull accordi ng to cl a“m““mnlm-m' m‘h perl pher aI
menber conprises inner and outer plat eS’ A=ai d inner pl ame £14- .
being attached to said inner shell nould and said outer plate being

ttached t | |
21 de relati vebfistoablachsf to B fime UIPLAES 083 B LHAOBEE AR,
advanced t ovar gftaeRéed t8!da%d oufer shell ARduUIDbadd piétbgqh'&ln% a@?ﬁ%&l‘ kb agapor di g

to claim3 wherein said nethod further conpriSes the steps of sealing

bet ween sai d islide relutiveltereapkrdthernalsaid dhrer ahdhowteresiddhimguldsrareo sai d
step of noul ding said-boat hull fromnolten plastic material. 5. A et hod
of forming a badwarnxed towards dachyothercl ai m 4 wherein said inner peripheral

plate is formed with an inclined edge which faces an inner surface of said -

outer peripheral plate. 6 A mpul ded 1’;0 g]tlcs sheII structyre formed by a
met hod accor difg toAanytlmdeofcfpnmrsg anboa b ece&ﬁmg ) elgimnd yehenginssaid| s

which are inte I ned around her s thereof and I ch

are al so int eg’i%ﬁ Jf{} %?P‘%?‘?fc £ B@Pgﬁ%ﬁm hf" gﬁﬁldab‘g%ﬁ’éﬁ} at a

region of Contbd%&-tﬁérﬁih&ﬁlﬁlﬁté‘iww d é‘@ﬂaﬂt’f pﬁ&et&)éalh%eﬁ 'B?Hoiﬂdmg said '
boat hull from molten plastlc matenal

5. A method of formmg a boat hull according to claJm 4 wherein said
-inner penpheral plate is formed with an mcllned edge whlch faces an inner

surface of sa1d outer penpheral plate.

6. A moulded plastics shell structure formed by a method according to
any one of claims 1 to 5 comprising opposing shells which are integrally
jbined around-peﬁpheiai po_ftion_s thereof and which are also integrally
joined at adjacent reglons w1thm said beﬁphe_ry ata region of continuity of

an outer surface of one of ._the' shells.

7. A moulded plastics shell structure according to claim 6 wherein said - U

shell structure comprises a boat hull and said opposing sections comprise -
inner and outer shells of said boat hull, wherem saJd mner shell is provided
with at least one longitudinal stlffemng member wh;ch is formed integral
with said outer shell at a region of continuity of an out_er surface of said -

outer shell.

“



7. A noul ded pl astics shell structure according tor'cldim6 wherefn said
shel | structure conprises a boat hull and sai d opposing sections conprise

i nner and outer shells of said boat hull, wherein said inner shell is
provided with at |east one | ongitudi nal stl ffenl ng mef tl u d
integral with said outer shell at a reglcm1 f continuit H m mﬁu (ﬂ“f
surface of said outer shell. (err) 8. A net hod of form ndg a"shél|”

stru\%’ure substanti al | y as hereinbefore described with reference to and as

shown in the accgnpany ga%wddg%?ngbegxellps ﬂﬁ’dﬂhﬁeﬁb@{;ﬁﬁﬁdlﬁsa?fl@{-e Héfore

substantially as herel nbefore ference to d as shown in
the acconpanyi nodeseABed $hth reference to and as shown in the accompanying drawings.

9. A moulded plastics boat hull substantially as hereinbefore

described with reference to and as shown in the accompanying drawings.




