20 AUG 2004 METHOD AND APPARATUS FOR MOULDI NG CORED COMPONENTS TECHNI CAL

FI ELD The present invention relates to casting conponents with a holl oW 5
core, and particularly to concrete conponents. BACKGROUND T® fTHEiE] sy
Pre-cast concrete conponents such as bl ocks and slabs are cﬁrﬁmn used in
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application in the construction. Some conponents have a hol |l ow core,

t hrough which girders or other conponents pass. These cores are fornmed in
t he castiTBCpIrosesE FINL.Dasti ng the 15 concrete around a nmoul d having a
cross-section commensurate with the shape of the desired core. For
exanple, if a Lhmnrﬁmt ngention aedates (o Jasting corBPeRnts i withq dicklosy

rect angul ar, n the c? k g el e{gent of the mould will be a columm having
a squate ‘?ﬂre'r BRYHAATE RS EO8POREIBH renoval of the nould after the
concrete has set, there is left a hollow care. 20 DI SCUSSI ON OF THE PRI OR
ART The above nmethod suffers fromthe di sadvantage that it is difficult to

renove t hBACKGROTHNETEDTHE ONVENTKONCr et e sl ab once it is set. The
renoval is traditionally done by pulling the coring elenent straight out
of the slab. zBra-m‘zenqrctcrm@mwnenEGmerﬁﬁ Blogk and t<babshaeweepmomey f aces of

t he noul d %gld, t he E}?ﬁ s of he co |s robl em has previousl been
addr essediByl T 6 HPIGTS epts Az, et A the
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specific application in the construction.

Some components have a hollow core, through which girders or other
components pass. These cores are formed in the casting process by casting the
13 concrete aroumd a mould having a cross-section commensurate with the
shape of the desired core. For example, if a component is to have a hollow
core that is square or rectangular, then the coring element of the mould will
be a column having a square or rectangular cross-section. Upon removal of
the mould after the concrete has set, there is left a hollow core.
20
DISCUSSION OF THE PRIOR ART
The above method suffers from the disadvantage that it is difficult to
remove the coring element from the concrete slab once it is set. The removal is
traditionally done by pulling the coring element straight out of the slab.
23 However, immense fricHon is generated between the faces of the mould and
the faces of the core. This problem has previously been addressed by
providing a coring element that is tapered away from the direction in which

the mould must be remowved. This can be seen in Fig. 3.



A di sadvantage of this is that in many cases, the walls of the hollow core
must be parallel, to accomodate |ike-parallel conponents. Accordingly, it
i's not always possible to have tapered hollow cares. 5 Sone 4&vicgs ,ehii“st
whi ch all ow an object to be cast around a coring elenent | Bnire 2l

[ i bl f .t bj h t,. th by | eqyi. h ,
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Pr 0cess RBEEnRP bl el YR ABRUIRIK bl FcHboi eI ccRling ect of

the present Invention to provide an alternative thod and apparatus of

casting ¢piRpeahisyhpyisitgdeao hal-b evperedhellowhimbsfaci litates the renoval of
the coring el enent and which need not forma tapered hollow core. 15
SUMVARY OF THE | NVENTI ON According to a first aspect of the present, there

i's provided a_cori . el enent fo sting an opject havin hol ] ow core,
52 8 Bor i ng olSERIh HOvicR: FABF H5Mar TGRS ATORBREE! P Gas) S 80 Fan ch
sai d obj YRGS - aﬁr?r - e : ' {,qng | j ect,
sai d cas%?én% el enen E?gﬁlﬁgslggﬁse o&%@%gﬁsa%wetggé%g\éﬁast agﬁ Ig"“r}ﬂ;'gasti ng,
and a corbigdmekairptinfosuchadivitéabimgomptinared| mefhsadrs onnkitgy tHeenent
From sai d object, wherein an inner surface of said casting elenment is
adapt ed trastimgypyecess giore cestbynand timaconsurewgr one ranp and pin

arrangenent, such that novenent of the driving element will cause said
casting elenment to adopt said expanded or contracted state. 25 According to

a seg@nd aspegj .of . t _d.nventi.on, e.l oVi | d for
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core, which facilitates the removal of the coring element and which need not

form a tapered hollow core.

15 SUMMARY OF THE INVENTION
According to a f{irst aspect of the present, there is provided a coring
element for casting an cobject having a hollow core, said coring clement
including at least one casting clement about which said object may be cast so
as to form a hollow core within said object, said casting element being able to
20 adopt an expanded state for casting, and a contracted state for facilitating
removal of said coring element from said object, wherein an inner surface of
said casting element is adapted to engage a drive element via at least one
ramp and pin arrangement, such that movement of the driving element will

cause said casting element to adopt said expamded or contracted state.

25
According to a second aspect of the present invention, there is
provided a mould for casting an object having a hollow core, the mould
including a coring element according tu the first aspect of the present
invention.
)



It wll be understood that the term"ranp and pin arrangenent” refers to
an arrangenent involving the engagenent of a ranped or inclined surface
with a pin or other protrusion such that relative novenent b}ebwcﬁn ,‘;qraf ranp
and pin or protrusion will result in an increase or decreasé ¥n-¥Het!

di stance 5 betwe respecti surfaces ,supporting the ra d. pin or
protrusi on. A?b'r""éﬁ E’Fr"élﬂioeéﬁﬁﬁéﬁh@h{hegﬁ”?‘hé e@é‘%ﬂ:’%i‘ Wéﬁgﬁﬁﬁ“ﬁ]ﬁfgﬁow be
descri be |t : . | | i heh, | EF
DESCR PrOARGRr SR R DA the e Bhe it KBl Br i ARERE  onent
havi ng t Wit alpif Wr GARESprothiior sadodat dlativt Shoadmysd hetsienabe Panpdi ng

bl ock or conponent having a hollow core; 15 Fig. 3 shows two prior art

nmet hods ahdf pimongratrasioa will resuli i ein dicnepse irodécreasectntendimtande g. 4
shows_the use of the present invention. in its expanded state; Fig. 5 shows
the uBe &ERtWERN WE%?RSWIEWHPFBHUYWE the rasnp pRA ARG CE PEPRUSIENG . 6 shows t he
el enrents of an expansi on nmechanismfor use with the 20 present invention;
Fig. 7 shows the ranped elenent of Fig. 6 in nore detail; Fig. 8 shows a
vertical crosy sgfifbBd ObmbolithkAi NS GREPPASEAL hial BationOWillefowusibeg t he
present inventioh, in its expanded state; Fig. 9 shows a verti cal

cr 0ss- sedekoribeaf withwefdrdhogtocibefoliewting draginggdSnnalicied usi ng t he present
invention in its contracted state; Fig. 10 shows a horizontal cross-section
of the arrangenment of Fig. 7, along the line A-A"; Fig. 11 shows a

T R

conponent  af t ¢4, MEIRKF a ¥rpicAPbuilding block or component having two hollow

cores;
Fig. 2 shows an alternatively-shaped building block or component
having a hollow core;
15 Tig. 3 shows two prior art methods of forming a core within a building
block or compenent;
Fig. 4 shows the use of the present invention in its expanded state;
Fig. 5 shows the use of the present invention in its contracted state;
Fig. 6 shows the elements of an expansion mechanism for use with the
20 present invention;
Fig. 7 shows the ramped element of Fig, 6 in more detail;
Fig. 8 shows a vertical cross-section of a building component being
moulded using the present invention, in its expanded state;
Fig. 9 shows a vertical cross-section of a building component being
25  moulded using the present invention in its contracted state;
Fig. 10 shows a horizontal cross-section of the arrangement of Fig. 7,
along the line A-A;
Fig. 11 shows a horizontal cross-section of the arrangement of Fig. 8
along the line B-B’ with an aptional modification;
30 Fig. 12 shows a completed building component atter removal of the

coring clement of the present invention; and



coring elenent of the present invention; and 3 2 0 AUG 2004 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODMENT 5 Figs. 1 and 2 show typical
conmponent s or building blocks which are generally used in the building-

i ndustry. The block 10 consists of concrete walls 11 and hoEI@)\ﬁk&Gor?&M\glz

I COMmOne 1 B oS B RS g, st At

desi rabl y-shaped cylinder with a commensurately- 10 shaped core 12. In Fig.
3, there is shown traditional methods of formng core 12 within conponent

10. In one traditional -nethod, coring el t ted within the
gener al 42T A BIRBITONE I %ﬁd’l@%ﬁﬁ@gﬁﬁ'ﬁéﬁﬁiﬁ%ﬁ within the 15
nmoul d-(not sh und .c 9, | enent

13 rrugt be re%\!\ig@écil azron tfgggapgggﬂ%ﬁp%go y sﬁ%ﬁfkﬁfﬁﬁ&ﬁfg T%OI‘I ng

el ement #% ﬁaavtinqhecmnﬁngr%dmt Tm BRERCH) ghRabtsdoff fomubley because
t r emendous fr| tional forces are generat ed between the inner face 12a of

hol | ow cevalsl?l amﬂ hbHoeuteresf Bt eTlaf coopomgnelieniBigt 118. a Seideshaged t he 20
removal of coring_elenment 13 can damage the ipner face_12a of hoI | ow core

12. :j ndéﬁ?ﬁfﬂf@ thaﬁ'éﬂﬁd);ﬂébfé@ﬁ@a]tllﬁlrgc%ﬂ%laéiﬁﬂ {8 Foreohdl ARBEMEERE Frav e
Cormensucaiicyent 10dRal Her Rerabhetiand SUERRI 04 bt erent 14,

the fpni ctLhRA cofeOrxes betmeen the outer surface of coring elenent and the
I nner surfa e 12a 25 of hollow core 12' are greatly reduced due to the
tapering angle theta (0). This however produces a tapered hollow core
which is not suitable in many cases. The present invention provides a
solution to tMn&ipribhens isshawamadiional @ﬁhﬂd@aﬂcrxguegé@éﬁ 2xgthiBnsi st s of

et I R M TI CHE  TR A
the general casing mould (not shown) and concrete '11 is poured within the
15 mould (not shown) and around coring element 13. Once set, coring element
13 must be removed. This is traditionally done by simply pulling coring
element 13 up and out of component 10. This causcs great difficulty because
tremendous frictional forces are generated between the inner face 12a of
hollow core 12 and the outer face of coring element 13. Sometimes, the
20  removal of coring element 13 can damage the inner face 12a of hollow core 12.
In an attempt to overcome this preblem, traditional methods have provided
for an inwardly tapered coring element 14 which forms a commensurately-
tapered hollow core 12, Upon removal of coring element 14, the frictional
forces between the ocuter surface of coring element and the inner surface 12a’
25 of hollow core 12" are greatly reduced due to the tapering angle theta {8). This

however produces a tapered hollow core which is not suitable in many cases.

The present invention provides a solution to this problem as shown in

Fig. 4. Coring element 20 consists of a number of panels 2a, 20b, 2)c and 20d.

30  Each of these panels is connected via respective collapsible regions 21a, 21b,
21c and 21d. Panels 20a to 20d are made from stainless steel or any other

suitable material. Collapsible regions 21a to 21d may be made of any suitable



21c and 21d. Panels 20a to 20d are nmade from stai nless steel or any other
suitable material. Collapsible regions 2la to 21d may be nmade of any
suitable 4 2 material including netal polyurethane, rubber or plastic.
Alternatively, collapsible reg| ons 2la to 21d may be an i ntﬁaﬁrg péﬂﬂg of

panel s 208881 Shilimes ki TBOMAGREFE AR o Dlcille R aliOp oL ves

col | apsi bl . coring el 'S CO psed

i nwar dl y eﬂm[p@ﬂﬂé bﬁé o1 ptEDrIR b@&alﬁ@g?ahﬁ;grﬁ Bf pause 202 Rehed 2Ap to 20d.

to be separated fromthe inner ce 12a o hol owcoreforrred in
conponent cdlfld ( faen Fivgakes) .regiums s&pahaﬂmmc&mmﬂﬂi&mt weHapsibks eOrwe f aces
greatly reduces a%\af” ction between the two faces upon rel ative novenent

and accor&HapPyeRr ]tlﬂ%/SEt:f%iIFH element 20ds cellepand igvardbevia @Hlﬂilp Be from

caused leReti ST Ry 2 1 PR Se bt Hp 9880 0C

such as afacécmwo#%ks h@lIWESH B NANLSMANEY o (6% dRech] Dpf bel ow

with reference to Figs. to 10, 15 In Fi ere'ls sh an expl oded

vi ew of i sughayatthralcapasd Sb-tﬂ'fw:ﬂfn ﬁmsengwlfamtyé&ly\medhced Iamy freden 20a to
20d of the coring elenent 20 to be noved between an expanded state and a
cont r act eletyegnethecwor fces gupen gelagivec By emerdeamd eagsardingho greating

attached reto,, handl e 3 Each of es 20 30a t 0d of centre panel 30
nave o pl GRS o RSRE P Byehrens 30 Hein SOmPOORRE Lur pose. of ¢ hebe
rampegg el ements will be described nore fully further below. Panels 20a to
20d are shown di sposed about centre panel 30. The inside face of each of

t he panel s ZOa:IeGr]%O(ingamaﬂngi}eS@hﬁﬁl panglei Wa065120d conl dRebhsedZen to 22d.
Focusi ng now on panel and correspondi ng

assume an expanded state and a contracted state may be used, such as a
screw-jack., A preferred mechanism however, is described below with
reference to Figs. 6 to 10.

15

In Fig. 6, there i3 shown an expleded view of individual parts of a

coring element 20 which allow faces 20a to 20d of the coring element 20 to be
moved between an expanded state and a contracted state. Central to this
process is centre panel 30 having attached thereto, handle 31. Each of faces

20 302 to 30d of centre panel 30 have a plurality of ramped elements 32a to 32d.
The purposc of these ramped elements will be described more fully further
below. Panels 20a to 20d are shown disposed about centre panel 30, The
inside face of each of the panels 20a to 20d have corresponding reinforcing
elements 22a to 22d. Focusing now on panel 20c, and corresponding

25 reinforcing clements 22¢, there is shown pin members 23¢ disposed along a
longitudinally extending reinforcing element 22¢”. Upon assembly of cach of
the components, pin members 23c engage corresponding ramp element 32c
on the corresponding face of centre panel 30. Collapsible connecting elements
21a to 21d are not shown in Fig.6.

30



25 reinforcing el enents 22c, there is shown pin nenbers 2.3c disposed al ong
a longitudinally extending reinforcing elenment 22c". Upon assenbly of each

of the conponents, pin nmenbers 23c engage correspondi ng rarrﬂn(gl e[re EMSC
on the corresponding face of centre panel 30. Coll apsible co éithng

el ements 2la tp.21d ar t ] L.g. : 0 |
engagenent feaﬁ‘ﬁ]f’eeﬁn%a%ﬁ%@ﬁ Te%pl%gplesl glé%'% i %Q‘Ei%gae% \‘;ﬁllﬁg ?1 Ivﬂ@fﬁat es
panel s 20g1aRd120gaNbik MICERE CHIA Svilth &agﬁmespﬁﬁqﬂaﬂee%wac QRgiaghdg ranp
el ements 32c and 32d respectively. Lookihg at pin elenment 23c, it can be
seen t hat ciddging asip ebdphgnts S32ei aret] 32dtrespertivetyp hesling at3Bin, elbmid, 35c
and 36¢c. Any sliding notjon experienced byYFE‘Ln menber 23c w lblp )é‘fsult in a
| ateral dE¥plibeunbasesn thatihie ifodidabby recivrd bgiwesrerasap membets 336, xedl y

conees oo Ransly 40 Bt oSOHE e ERUL v bR A 20
panel s 20ReciOh Sl g o iefrariolone sttt | on

will be afipediei abadedtbdt té hpandabicefthéctwilt eypdhi arvseld by al latpmbel s. 15
Looking now at Fig. 8 there is shown a vertical cross-section of the
assenbl eddisplicamentt edgrined @lof AR igendcalrefigct s wrpawiencednby leaoh @brthe of

conponent 10, in .S re ation, the entire nmould 40 is shown,

i ncl udi ng‘“t&BPﬁﬁﬁngﬂ@n%ﬁfa‘E%E@ﬁat h correspondi ng panels 20b and 20d shown in
this fif 0Ss- section. The material 11 for conponent 10 is di sposed between
moul d 40 and 20 respective panels of coring el enment 20, being 20b and 20d.

Panel s 20b andTR@deffeit &s gass edndideR®l imapplietfanddch paRtdricenodFigst ® centre
panel 30. The outward
and 9, and focussing on panels 20d and 20b. It will be appreciated that the

same effect is experienced by all panels.

15 Looking now at Fig. 8, there is shown a vertical crosssection of the
assembled coring element 20 of Fig. 6 in situ within a hollow core of
component 1), Tn this representation, the entire mould 44 is showr, including
coring element 20 with corresponding pancls 20b and 20d shown in this cross-
section. The material 11 for component 10 is disposed between mould 40 and

2t respective panels of coring element 20, being 20b and 20d. Panels 20b and 20d
are caused to be in an expanded position due to contre panel 30. The outward
force experienced by panels 20b and 20d upon downward pressure of centre
panel 30 (via handle 31) is duc to the engagement of pin 23d, which is
connected to the back of panel 20d, with ramp element 32d. A corresponding

25  engagement occurs with pin 23b and ramp clement 32b for panel 20b. Due to
the fixed ramp configuration of ramping element 32b and 324, and the fixed
configuration of pin element 23b and 23d in relation to panels 20b and 20d
respectively, upon downward force of centre panel 30, pin 23d is caused to be
displaced laterally due to the ramping slopes of ramping element 32d as

30 described above with reference to Fig. 7. Since panel 20d is connected to pin

23d, this causes panel 20d to be forced outwards. A corresponding action



force experienced by panels 20b and 20d upon downward pressure of centre
panel 30 (via handle 31) is due to the engagenent of pin 23d, which is

connected the back of panel 20d, with ranp elenment 32d. A c hegﬂ@n%mgg 25
engagenent occurs with pin 23b and ranp clenent 32b for pan 20Db: to

the fixed ranp_canfiqurati r | el a -he fixed
confi gur a??cggy B‘TQH‘BF &ef)ghe%ﬁ‘%ls%Eb%@?%oﬁﬁ%cg?&owQﬁﬁé%\n& Is}gﬁ%'g and 20d
respecti VEJJM&@HP% ARMNATE R MndANUNe Ranel Habwedh Maidd 4(5akaused to
be displaced laterally due to the ranmpi ng sl opes of ranping el enent 32d as

30 descr i tietreapeatprodiatés obfhererirer elenfand 2070n8e materiaht] ha®seti somognect ed
to pin 23d, this causes panel 20d to be forced out) rdg. A correspondi ng
action 6 fement@lagat begemoyed; toneare RoBwopsRbLE ‘@\Sﬁ,a ohovfsEeshdwn) and

20 h _— hi it Lri 1 f .10
pour 6 betsigaTPlish g Farardh ThErPRugdOf B Pbted pr RBnE IR S dfen: 20
Once mat efhadie B @éﬁﬂégltranﬁﬁéieﬁﬂantﬁ hepand 2 f$ise l&%nfe@ﬂ@f{%ﬁiﬁ Tiggve

conponent 10 with a ow'core. To 5 acconplish the renoval’,” an upward

force is sinpaiired ithostessatiria Rigrte (Dl i tHeasldyingl raeibercof ssinmg cleagntel ement s
32b and 32d to rise correspondi ngl This situation is illustrated in Fig.

9. Due to33hand P8 Pt demeabs2ys af-é}%deﬂré wenses tabe digpaceddatesally 2| enent s

b d d. d di spl . 1y i. ' d .di i on,
230 20 238 RS, S PRSI RS2, o1
dr awnyg nvwat bl +d BE ERVRARNL .rl?ﬁ'c%ﬂ%ggﬂai’e fégli&@zl(a“t%tzﬁ?&\eﬁ)sw%b ow for

rng or snualler

this novenent to occur to resul't 1n a c enent 20

di mensi onglow ter tkisuhbvemeh© td offarttodaRulieine edrihh @lémarr 26 uf kardled 2a of
the conponent 10 and the outer surface of coring el enent panels 20a to

20d. W t hdinérsiqmse ddwcresait is de foum gagap bekhwesn theeinmer sadface ddatiidhewi t h
centre panel 30 15 can , ke easily lifted fromthe arr nt. | eavi ng
Component COMBPYREIH 1 aikbHiciiensurtars ol v clemsat 3reis 407 8208 POfh (o each
ot her. the presence of such a gap, coring element 20, together with centre panel 30
15  cen be easily lifted from the arrangement, leaving component 10 with a

hollow core with walls substantially parallel to each other.

Turning now to Fig. 10, there is shown a horizontal cross-section along

the lines A - A" of Fig. 8. Note that in this representation, outer mould 40 is

20 not shown. Corresponding elements of Figs. 8 and 9 are labeled identically in
Fig. 10. Fig. 10 shows the coring element 20 in its expanded position, with
centre panel 30 assuming a lowered position within component 10. As
described above in relation to Fig. 8, ramp clement 32a causes pin member

23a to be displaced outwardly, forcing core element panel 20a to be forced

25  outwards. An identical situation occurs with core element faces 20b, 20c and

20d, together with their respective elements.

When material 11 has set, and coring clement 20 is required to be
removed, centre panel 30 is raised, causing ramp element 32a to displace pin
30 member 23a inwardly, correspondingly pulling in coring element panel 20a

towards the centre. This is shown in Fig, 11, An identical situation occurs with



Turning nowto Fig. 10, there is shown a horizontal cross-section along
the lines A- A of Fig. 8 Note that in this representation, outer nould
40 is 20 not shown. Correspondi ng el enents of Figs. Sand. Q&are [gb%e&d
identically in Fig. 10. Fig. 10 shows the coring elenment 2 ih Al 200

expanded pogsitj ith centre Ra el 3 ?@SL@.” ﬂ[@I\P_ﬁ oSk tjion W thin
corrponenftgsf%‘. (}#A‘gﬂécﬁ)\é\%ﬁ FBean \ PEP t %"g ; r%%%gl'e?%r'feh%t 32a
causes pi Ebll@mﬁ? cletriéhth 218 %o 18Pl REGSeIRH{MRDEIY abkAbHsBIME Y Rdek-eaEnt

panel 20a to~“be forced 25 outwards. I dentical situation occurs with core

el ement f dirasns2ti, prafidiagh g2 tetweagettieouter ticeshdipanesacic Mkl ahdment s.

When material 11 has set, and coring elenment 20 is required to be renoved,
centre patwiinger $@f$%%@ftbah§ﬂﬁ@'&ﬁwd@@wmﬂméﬂdi spl ace pin 30 nenber
23a inwardly, correspondingly pulling in coring el enent panel 20a towards
the cehtre. This is shown in Fig, 11. An identical situation occurs with 7
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Because of the ol I"apsi enents 2la to 21 ring enent 20 is able

t 0 assunesirfacedoiCefle o HRMES iof the Rl R0 ta 2gap(seetalee Fig. NS furt sioréaces of
panel s 20a to 20d and the inner surface 12a of the hollow forned in
conponent dt@il). BAssagn in Tebiond oaneb 20 tee nutr Butfare can hearchragmamer nade to

the outer, surface of one or nore of, t pangls 20a to 20d (see also Fig.
155 or " o Een BRI RE QolRrmRnoRis | F e arBRtE eSO MBI ur f ace
can r I tar f ' €. e
dor or ot 1 SEBER taudlonid f Ul Ykl A Splbeb I ALTTGON 20 s BETE
cor r espongidifhcRat &g the Aer SiirfddeeTPa. MRde GRICPAafGS HiRehlss Wohaike of 22.
These deformations may al so consist of round or di anond-shaped hol es or
chi pped huatwsl or daneehd-shapdd halet ac ebipafed hales prablidirvdbsuda@8&f The s
feature enha CSS th% dellﬁjr efnce of the new cenpent to

pane a to 20d. s feature the adherence of the new cement to

the surface of the coring element. Clearly, this feature cannot be used in

15 apparatus and methods of the prior art, where the panel is drawn directly
upwards for removal. The shape and configuration 24¢ as shown in Fig. 11 is

of course only exernplary, and may take on any cther desired form,

Fig. 12 shows the completed component 10 being made of material 11

20 and having an inner face 12a defining a hollow core 12.

Finally, Fig 13 shows in more detail, the modification of panel 20c as
shown in Fig 11. Here, plate 20c has on its outer surface, stud elements 24c.
These form corresponding recesses 24¢” on the inner surface 12a of component

25 11,

The arrangement of studs 24¢c may take on any desired pattern, and

may take on any suitable shape such as square, diamond or spherical.

30 it will be understood by those skilled in the art that the above is only a

description of the preferred embodiment and that many madifications and



the surface of the coring elenment. Cearly, this feature cannot be used in
15 apparatus and nethods of the prior art, where the panel is drawn
directly wupwards for renoval. The shape and configuration 22 ag ghm in
Fig. 11 is of course only exenplary, and may take on any ot ,{]Q i

form Fig, 12.shows the I t | ade Lal 11
20 and haVirER Fﬁetﬁef’g‘%gel‘g’g&qe?t?‘%%&%g ﬂ%&%sﬁxﬁgﬁt@aﬂfﬂ% %@F ;}é Fig 13
shows ”Drﬁlaﬁzﬁk'magh&%@dﬂf@@tﬂl@%dﬁe PRARINt 2P aSROMD A £l ghd 1. Here,
plate 20c has on 1ts outer surface, stud elenents 24c. These form

cor r esponehiiapsitde eegms2 fadditionhlle, Hmeprisyr élavent 24 ofay tpowanany 25 11,
The arrangenent of studs 24c may taée on_any desired E:até_g]ern, and. may take
on any suiiesinide Shagge tauprddesauyr desigedndilowr cefhetiugdiertgge, dhei || pe

de
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20 AUG 20P4 soN Akl cPRSnti Bt DRaBAcaM bBiifitdohslls $oRRe@fwithahk &N b on.  Any
suitable mate %l s may k used ?g‘rmt ﬁe coreheg?enint panels, as well as for

the col | kped bi thercegingndemAdtli tional Iy, the coring el ement 20 may take on

any desired shape to provide any desired hollow core. Furthernore, the 5

col | apsi bl e regions may take on any suitable form and nunber and need not

Pt o TR e PR DA
conya5hi gy M1 s AARBLAR SN GhGMBREITRO RS 84701

conpl et e, déforddbRt a.f@exf@@ﬂﬁﬁds dbiwidtton ddopftal fRduccdpliatrbRineeiarine sheet
and the inner face of the hollow forned, thus reducing friction between

the face smdet betwsghethe shdetf anill theainmyg fasgovkithofhollow formed, thus
reducing friction between the face and the object and facilitating removal of
the coring element from the object.
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the coring element fromthe object. 15 9 20 AUG 2004 THE CLAI M5 DEFI NI NG
THE | NVENTI ON ARE AS FOLLOAS: | , A coring elenent for casting an object

having a holl ow core, said coring elenent including at |east. one casting
el enent about which said object may be 5 cast so as to form aZhPlAlhy 28k e

w thin said _ohi ' | ' t@?%dopt an expanded

state fo%%%ﬁﬁghgaﬁﬁb&‘@@%#m{%ﬁ%ﬁﬁ ‘?%Eltﬁha I"ng renoval of said
coring elenent fromsaid object, wherein an inner surface of said casting
el enent is adapted to engage a drive elenent via at |east one ranp and pin

arrangenent, spaGhirirpedlefenef@iiasihg bhehidt hhnmglohellewrnte wald cednge said
casting el ement to adopt said expanded or contracted state. 2. A coring
el enent aeletedt trrluding atileast onksrstimg ekempntmbent itk saidstbjca analy Bant i ng
el ement supports at |east .one pin to be received.i,n a.15 correspondi ng at
east Ponetdshp s redein dipllby cBee wthimsaidkiohiosty srid cafing element baips ng

el enment a rdi ' I0C i | ri I I ng
el enent a%@gr | r%g"%’g ag'i %%ﬁd%e%%ﬁgnﬁ%a?%tg}gql ééﬁe/{"gtaegﬁgﬁ]ragtﬁpf Sl?gE gP{ément

i ncl udes fa0RitsHAS rambival bfysdidicaking! clémehefionh e4idi dlgea, eiheialan inbhef e

bet ween, for recéiving said corresponding at | east one pin. 5. A coring

el ement amnfact oigsdid aktinghdewher & adapied ot engrret a olrver drmens véaraht
supported by said driving element is inclined so as to.c e sajd 25
casting eleaefhic IaMRIGHH BH) dT@0gaRtEY Sidh éﬁirpmw@wfd? the drkingt be ng

urge owWal. Lo ' e t 0 . 5al | t to
adop'(tjmtsa},\@'z%%ﬁ? %‘gtcég‘gép %fi eéaggﬁ E%Eziﬁ ‘cgi\%dth %%%%%%%ﬂ%gﬁ%&ﬁ%ﬁ avxgy from
said coriggiel ement, 30 6. A coring clenment according to claim5 wherein

sai d casting cl enent

2 A coring element according to claim 1 wherein said inner surface of
said casting element supports at least one pin to be received in a

15 corresponding at least one ramp element supported by said driving element.
3. A coring element according to claim 2 including said drive element.

4. A coring element according to claim 3 wherein said at least one ramp
20  element includes two substantally parallel members forming a channel

therebetween, for receiving said corresponding at least one pin.

5. A coring element according to claim 3 whercin said at least one ramp
element supported by said driving element is inclined so as to cause said
25  casting element to adopt said expanded state npon said drive element being
urged towards said coring element, and to cause said casting element to
adopt said contracted state upon sail drive element being urged away from

said coring clement.

3¢ 6. A coring clement according to claim 5 wherein said casting clement

consists of four walls, defining a square or rectangie in cross-section.

10



consists of four walls, defining a square or rectangle in cross-section 10
2 0 AUG 2004 7. A coring clenent according to claim6 wherein adjacent

wal | s are connected by respective deformabl e regi ons, which .al so form .
corners of said square or rectangle cross-section, to allow fk{b 200y

el ement t adopt said xpapded o contr cte at e. enment
accor di ng 'to C1B‘af:?ﬁ"7 vﬂﬁ'ingl“ %{W g‘g erseé?oam%ca&g‘gl %Iagérrent

i ncl udes gﬁ{iﬁl’c é&ﬁ%@%f SnhBR e r@nairﬁ& HBb'f%CéUrﬁcrsoéfﬁﬂd
object. 1 . @n‘%ﬁ{}%é or cast?ng an rogiﬁect having a hol I'ow core, the nould
i ncl udi NgsAFe MdricRingle Bioseeectich, g dllbvanie eastind eltnadrtstol ad@_ptgsaldO A
coring elenent substantially as hereindescribed wth reference to the

acconpanycxggirdiealvwrr:gmtrat&dlmt% nmoul d substantially as hereindescribed with
refer esnce to the acconpanying draw ngs. 11

8. A coring element according to claim 7 wherein an outer surface of said
casting element includes deformations thereon to imprint on the hollow core

of said object.

0 9 A mould for casting an object having a hellow core, the mould
including a coring element according to any one of claims 1 to 9.

10. A coring element substantialily as hereindescribed with reference fo the
accompanying drawings.

15
11. A mould substantially as hereindescribed with reference to the

accompanying drawings.
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