; ope3e] ZI . oductr on of cast concrete refuse chute or other
concre w nstruction Technical field 5 The present mmmmmmmm‘um‘
concer duction of a cast concrete refuse chute or ot

concrete tub@P“ér construction, such as a cast concrete refuse chukgnier use
in mufti-storey buil dings. The present invention provides a nethod for
produci ng such onstruction, a cagﬁaconcrete refuse chute or other cast
concrete tubul &’r""éBﬁé‘f’r ashrpnerete retyse ghute or ofher casicconsretg fubulak | dpi ece
assenbly for use in the to producti gghstfucfiofast concrete refuse chute or
ot her cast concrete tubular construction. Background of the invention
Refuse chutes in nufti-storey buildings are very conmon in sone parts of
the world. Such chutes generally run vertically fromfloor to floor in the
bui | di ng, 'l]r%h cQPﬁ£ gbei ng provided at each storey for access to the
refuse chute Dy resi ents at that floor level. Various desrgns of refuse

chut es and t hods for their rodu ion, a s known
S0 erect a sypiteanh ipebiipt folieRRt erbnRisu sl o ENrR A CRu G PF ot hor
bl ock bui | digiBerait@ohélete tibitlart &Unmnﬁ&lbhoﬂxch 8s ¥ @At cEBh@¥Wedertsd eHidd!for %8¢
intensive. A further conventional net hod enpl oys a series of precast

concr et e 600N Al steray Apildiags | Eh%Pfeé‘tnéclPé@ﬂtlQ\ﬁl privides araethadh don prededngr et e or
bri ck .Cha”sz'hFh Ty {FE&EB%" 2 & sﬁ cré&@rféﬁ}sé %ﬁut‘é%}s&ﬂwg ?%Qn Sﬁe%bt{ﬁ{
expensi ve. urt her “known I nvol'ves 'using an intlat ed pneana

rubber tube @)ssmmtlionrserpmmwledl, dsowélbasra@ inner rnomaiprémraesenrblﬁrforedlsengahed cast
concrete bod t he copcrete 25 cast roung t he rupber tube within outer

f or mwor kIO THITQAYRUOROAT rfe|Ga8s COPETERe Y MEngr i 9iReTarey) enciste WBRAECt air
pressure, angnktudiendi fficult to avoid deformation of the tube when the
concrete is introduced. Furthernore, the robustness of the rubber tube is

limted, an%&&gre{m{om@ ih€atiogh it can be very severe. Summary of the
p

i nvention The esent Invention ains at |least partially to address the

di sadvant gL fﬂge Elﬂﬁespm Hutso yaB'rSirlc}l sp£1%V qu g'rnn?ci R Q(%l grtgreotfqﬁg and

nmoul dpi ece flof produci ng a cas concr et e or o er cas

concrete tubwbidd. Sadlsthuted g@rrally fun xamrlsiefmleﬂvsbttb floer inniebhilding, 4 here is
provi ded an i nner_ noul dpr(gpe assenbly for use IE"UF“E‘F product i on of a cast

concr et el ef iPPRCPRIRG PEVI rrérea%sgerew%r%e to sechHte By tepidgpts at

conpri si Nng ahad mRsledeyo separabl e nmutual |y conpl enentary el ongate
conponents, shaped and sized to provi de when assenbled a tubular form

having a |ong %ﬁ&ﬂ'd&%@n@éf 1%fus%tch{1€e§‘§£d gﬂaloraé £513h&r Ewarra%deare%wﬁe%e havi ng

a lo tapered formto permt renmoval o hat conponent fromthe assenbly in
the axi al diexaciplerit iSTheownub dpet ce siapde Nbitigalisaglongsted Doz udtsichume ifednh y
cylindrical AT lsjloérlrotfcle(%rbrpoc\;lién glrlhd'lng material, but this method is very slow and labour
20  intensive. A further conventional method employs a series of precast concrete 600
mm circular sections, stacked within a rectangular concrete or brick chamber. This

method is also very time consuming and relatively expensive.

A further known method involves using an inflated pneumatic rubber tube as an
inner mould to form a vertical bore in an elongated cast concrete body, the concrete
25  cast around the rubber tube within outer formwork. This method relies on the tube
being inflated to the correct air pressure, and it is difficult to avoid deformation of
the tube when the concrete is introduced. Furthermore, the robustness of the rubber

tube is limited, and the wear and tear on it can be very severe.



assenbl ed, or a tubular formwith a substantially rectangul ar section when
assenbl ed. 15 In one enbodi nent, the noul dpi ece assenbly conprises a first
conponent being a tapered plate-formpart, and a second conponent made up
of two plate-formparts hinged along a hinge axis parallel to the

| ongi tudi nal axis, the first and second pl ate-form conponents when
assenbl ed providin t@ﬁﬂtqgélar form In a second enbodi nent, the

noul dpi ece §§§%W8F§° YR 5 pairs of 20 conponents, each conponent
having a tapered L-sectiqgn form all fouyr. conpppent en assenbl ed
tapering in 2if REEFCIF IRNEMHER YRS AhipastoRpstitily, tpp ?saitﬁgm]ﬂaévq%wf ther m
Pref erably, l.ea I orm
ot ovi ded W (hCbrn o SR e IR o SPROERbfoy A o RARF sl
permtting foonemsterefuse cBe ox etherehsbepnctese tubvlapoenstruction. an axi al di recti on.
A portion of the noul dpi ece assenbly may have a reduced external dianeter
at one end, Ihacpordmcdevish theangention) theed is pgotitel @s smabedldpizgt dpseadbéy Wi t h
respect to g,Erevl0ﬁ§lé %ast copcrete refuse chute or other cast concrete
tubll ar condPF YeR i e Broduptipn: OR chth Fmirar Feipg HUMHSE T das SSEIBI y

i ncl udes onayRilaMBERUGBNE, BhRtiSRg! R TeRETHH %B?d}hblé Qnk0AlyE BSmPlemehiry
assenbl ed tubul ar assenbly. The present invention also provides an 1nner

nmoul dpi ece aiengats onpongats; shegedhvsl/tized to provide mdieh epsemibied atubylar dersenbl y
for formng p Yol g t ref hut h b- assenbl y
conpri sing J?VP%a§ﬁ5$%§mHﬁ%§§ﬁ;¢9@%ﬁ%ﬁéﬁéﬁfﬁ%&g%§§§83§ﬁ%wﬁgﬁsEﬁvwga%t one
of said iox tepesd fird foapértit Rmoaplestatatl nipohbft franahedssbmklyeinafenkiamy be
provided with projecting tie rods or other nmeans for nmani pul ati ng the box
el ement. Thelli§ed®nt invention further provides an inner noul dpi ece
assenbly as defined to above, in conmbination with an outer noul dpi ece
assenbly conblie mpuigpigcnassmblyomay have asubssantiplly cxlindricshibuler forg wheponent s

for assembl v, arhpd LhS, aSStDRath WANET WAMLARLAS Secbhuhy! UARE WG M L he

i nvention provi produci ng a cast- concr use chute or
ot her cast casamided t ubul ar construction, conprising the steps of: 15
provi di ng an assenbl ed i nner noul dpi ece assenbly according to any one of
the precsdi ng deani®diman; the ebuidpiddeasianitey comptishiacfiret s¥nigbnehtSheing a

| ongi tudinal axis in the vertical direction; assenblipng an outer noul dpi ece
around sai d Ppsied p}gfﬁjftqgm RAkt and a second component made up of two plate-form parts

hinged along a hinge axis parallel to the longitudinal axis, the first and second

plate-form components when assembled providing the tubular form.

In a second embodiment, the mouldpiece assembly comprises two pairs of
20 components, each component having a tapered L-section form, all four components
when assembled tapering in an axial direction and together providing the tubular

form.

Preferably, at least one of said elongate components has a tapered form provided
with one or more lifting jack elements or lifting beams, permitting force to be

25  exerted on that component in an axial direction.

A portion of the mouldpiece assembly may have a reduced external diameter at one
end, to provide a means of locating the assembled mouldpiece with respect to a

previously cast concrete refuse chute or other cast concrete tubular construction.



casting concrete between said inner and outer noul dpiece and all ow ng the
20 concrete to set; applying a load to a tapered el ongate inner noul dpi ece
conponent’ to break the concrete bond and renove said i nner noul dpi ece
conponent or conponents in an upward axial direction; and renoving the
remai ni ng i nner noul dpi ece conponent or conponents and the outer 25

moul dpi ece. 1The, DEASE Rrnd We%&(:x}gﬁﬁlegér axderhb! Vh&iﬁc?es%n‘é%?(ﬁro%’g&{)eg%ﬁﬁés%flse

chute or other ‘cast concrete t construction produce e et hod
def i ned abowsecurBmexrtfto Das end pf themssembiddaublilaivdssgpsbl.  For a nore conpl ete
under standi ng of the present invention and the advantages thereof, the

invention WTHe prevedveinfeitionedlseppdadesesh amr ithduldpieed askeply af elefine® to the
acconpanyi ng drawings,. in which: Figure 1 is an isonetric view of a
cylindrical AAKern fombigatan Wit epub-assembly fr Sorming p hoRREERT 3 CaSUFWRIAS om t he

opposi t e sSi 4grQE chi Upgqggggﬁﬁwgyﬁéﬁﬁﬂkh_éﬁggﬁkgwé%mkamﬁjg&& eﬁwh%g@ pl an

view of the inner no I gu ; Figure I's a furt pl an
vi ew of the texsberidngs, ai lehstsine af said bbheledentsi Hagingfa tapered pymofThelteparedi| d
assenbly before jt i assgpbledkito thure is.af rtherh | an vigM/of t he
assenbl y wi 1%t REMEBh BB &F Proxidssd PURoVETRS giift £°F 0 YFo 1B JPEW of
the inner nopidp@sssnideboRklehicgtire 1; Figure 7 is an el evation view of the
bottom end of the assenbly; Figure 8 is an elevation view of the vertical

wedge- shapedriRopfeidd ifentibf f@SSR HROVIE altiddf eholildpl&eFseimifly hsidRfiabd
el evation view of the two-part symetrical hinged portion o¥ the assenbly
of Figurl® 1:abpiguneombinatiomwithan autenmeifldpiesecassembuicampripinge nwmbed of
assenbly; substantially planar shuttering components for assembly around the assembled

inner mouldpiece.

In a further form, the invention provides a method for producing a cast concrete

refuse chute or other cast concrete tubular construction, comprising the steps of’

15  providing an assembled inner mouldpiece assembly according to any one of the

preceding claims;
positioning the inner mouldpiece with its longitudinal axis in the vertical direction;
assembling an outer mouldpiece around said inner mouldpiece;

casting concrete between said inner and outer mouldpiece and allowing the

20 concrete to set;

applying a load to a tapered elongate inner mouldpiece component to break the
concrete bond and remove said inner mouldpiece component or components in an

upward axial direction; and

removing the remaining inner mouldpiece component or components and the outer

25  mouldpiece.

The present invention also provides a cast concrete refuse chute or other cast

concrete tubular construction produced by the method defined above.

Brief Description of the drawings



Figure 11 is a plan view of the top cover plate for the assenbly of Figure
10; Figure 12 is an elevation view of a first panel portion of the assenbly
of Figure 10; 20 Figure 13 is an el evation view of a second panel portion
of the assenbly of Figure 10; Figure 14 is an isonetric view of sets of
first and second panel portions making up the assenbly of Figure 10; Figure

15 1S an i SGetY vy bahle AddMSiatk BRI ARASTRhY (Ohafflgkp9 @ 25

ref use hopper; Figure I's an 1so ric ew of an externa assenbl y
t oget her w ttheraof; yld indenttml willnmey beburtler agslembd ynd Alustrhted by aeferenics tan
isonetric view of an external moul ﬂ ﬁ_ssenbl y, together with a rectangul ar

i nner noul d §§‘€§t‘?ﬂ1&??y‘ﬁg§fﬁ"@n&%“}§’ Wh i sonetric view of a conpl eted
cylindrical concrete refuse chute; and 5 Figure 19 is an isonetric view of
a finished ria8¥grdgd PR isomsHG wew of arcylindrigaliinaer mavldiasssinbdsscription of the
drawi ngs As Figs. 1 and 2 show, cylindrical inner nould assenbly 10

consi st s Sesdagtted) i gn fomefiic wieydramthe qpapsitessjdd ¢fdhe wakr apvldgasemblpefi ons 11
and 12, whi GR .be assenbled 10 to formthe cylindrical inner formwork
for a cast concrete refuse chute. A first portion is a two-part,

symetri cal

' d [ 1 il d i | [ [ in Figs. 4,
>/"5 and 9), MeUarr Sy v ket P EepPh R tElR o pposi o hal ves

hi ngedly i nteren e respective, longitudinal edges 13.pargllel to the
o ot r ectbirecs Reruhot ARhy et o g lo i R fiege RSBy Gagtor

hi nges 14. Ithe MdRldP4shenblyReirk #dé Aabmprge 22 of each half of portion 11 is
inclined by a few degrees to the axial direction of cylindrical nould 10,

such thafy a Mealgs g NaRrkrGRR ViEWRFRR afag‘élmﬁwmg%g%vel%&mni&@h; i nner

nmoul d assenbly 10 is then conpleted by a second wedge-shaped part

| i ndri cal ; . | . ' w0 | d nbly 10 i
Gesi gned 1o HETR 8 BRI B0 o N ot mlg o B T or fron 1115
ided wit FEAN agq I I , Whi | st j acki

provi ded W gtk S Lh kb IT SIH BchOerd 3 hORBAGE, i1t a ] acking

beam 15 is secure e-shape portion 12. Each

hal f of moul j [ | ded wi | 8 whi|
moul d por (1 ohied3 § & hredoeln e o B8 it Bede R raPo ShEim Ayt 15

features a ofFigure 1;

15  Figure 9 is an elevation view of the two-part symmetrical hinged portion of the

assembly of Figure 1,

Figure 10 is a plan view of a rectangular inner mould assembly;

Figure 11 is a plan view of the top cover plate for the assembly of Figure 10;
Figure 12 is an elevation view of a first panel portion of the assembly of Figure 10;

20  Figure 13 is an elevation view of a second panel portion of the assembly of Figure
10;

bl

Figure 14 is an isometric view of sets of first and second panel portions making up

the assembly of Figure 10,

Figure 15 is an isometric view of a tapered box element assembly for forming a

25  refuse hopper,

Figure 16 is an isometric view of an external mould assembly together with a

cylindrical inner mould assembly;



transverse lifting bolt 16, enabling the manipul ation of nould portion 12
25 i ndependently of the remaining conponents of nould assenbly 10. Figs. 1
and 2 depi'ct a nould assenbly for fabrication of a refuse chute for one
storey of a nulti-storey building. The dinensions given in these and ot her
of the figures are purely illustrative, relating to this particular

exenpl i fi caty; f7 the, i i I (o - he

noul dpi ece ﬁgggggg #ﬁ] gﬁgﬁgﬁ%QEQE55a%f%“%ﬁ?é@?@?ﬁ%&mﬁﬁgn%?§$8085@%3shaped
moul d porti oactidguls id@d nmould esemblyits top end 20 and 150 mmwide at its
bottom end 21, such that it tapers fromtop to bottom (see ftg. 8). 5 As
Figs. 1 and Hgurel i8sisrat B8omattid ¥ieg.of7a shapetedosytindti@drcbycretenefizetchome end of

t he noul dpi ece has a section 23 of reduced external dianeter (590 mm) over
a short ( 1G@dnn) axial length, to forma spigot end to all ow positioning
and aligningﬁof t he bottom end of the noul dpiece into the cylindrical bore
of the tdp dnausflotinan senetis dew 9fe dinished rrstangaler eqsegte rafuseiplive. secti on one
floor below. to In the exanple, nould portions 11 and 12 are nanufactured
frommld steel or galvanised steel plate of 4 mmthickness, stiffened with
radi al plate sections at a 300 mm axi al spacing (Figs. 8 and 9), with flat
pl ate form MYethtled desgeiption of lilee doawidgporti ons. H nges 14 conprise M4 bolts
t hrough conpl enmentary | ongitudi nal bushes welded 15 to the opposed edges 13
of the hal vess Bifgsnmbahdl2 pbowj onindidicalinreg nidudd hisapblyakl somistseessentinBploé

spacin Figs. 2 and 9). ver plate 19 is e om 6 mm steel plate and
e eour od t&%%@ar@@ﬁ Rt RO alepv%ﬁpafﬂanP%f{ {%a%?l} HAreesserBO 18] o
secured Ry Mbiohalths c?ﬂndrf?:at bt PRNRAIR FoPh daltecoryriietdrhealmbal wesrspf noul d

portion 11. Conplenentary bolt slots 25 and 26 in cover plate 19 and in the
top edge of pastidnl ive por-parbnsynemetricgwhinged asgionbl i (lDstraedh an sdistnative

together prior to sti,ng. .Figss 2.and .6 illustrate re.clearly the

tel'at 1 onshi piYe TR 8 Sobth on 2o RRfe b ot o SEIFLRR! i gap
remai ns t1 f21r CHigES Lﬂingéglley |ilﬁ6@hl§ie|1gég dthes;féawl ¥ @Iginfgaedi»ﬁ&lewgeledgenggwdg\ad thul d
portion is.repoved, as w be expl aj ned further bel ow. n

al t er nat i ve ¥& ARG Rhe pyindgicalsayigplong & hingsaxts, BY mayof hwges k4. nanely a
rectangul ar tubul ar noul dpi ece 10A. Wth reference to these figures,
simlar Pef eFnethen lgnsdpdinal edger 23 0§ sachnBalfi o€ pogiryy &1 Wi inflined dyehéevt o
correspondi n . Of: S ' L ElLgs —9 . WM t he
addi tion of g&gﬂgg iﬁé;ﬁl&ealr%@n?ogccs gﬁ%rﬁ?ag?rpd#g%ﬁg, %ids%géch I%/W%Sge g%&ﬁ%gi ses
four steel weggensdapbeivaen pdpeéd dhs Cylimdakel imet heouldukdpibbed0 tswhepor ti ons
11 A being L-formpjeces 6, tapering from.bott to top (as sho in Figs.
12 and 14), SHRPIERE DBarEIBHS oLER B Gt P ERGH B! Beaeas T0uk{ RGPt b t op t o
bottom (as shown in Figs. 13 and 14). Muld orEions 12A are Erovided wth
di agonal | i f Thshgylipdrigalomoyld) aseembly 10nis degigneboe srkaysdaverticatty. g Eagh and
also with] ' [ L @ T, A Fig. 10
shows th%’agggﬁﬁggﬁgﬁﬁﬁfﬁégé23%333%%8A£§£ %Pgﬁﬁp§?ﬁb§?wgbggéﬁfg ec %er

pl ate 19A, swbiMtagatking bosi i3 srreafred o the ap edge28 Aveldge-shdpeth mdudd pavien pl at e

hown i Fi o2 1 Eect AR sl BHEonE bt B bap Giveh ot VBl ol o™

is in place. moh@eor@sH 2 isProwmied Witk a(tdc)jmcm pRIEI PrRvkideBean 15ifgured@- 14 for
the 1o particul ar enbodi nent described and i1llustrated. Mould portions 11 A
and 12A are Fansversat kg, bek 416menabliag He wmaninsdatios af| mpyldt gortongde 15
illustr S i j . - steel top and
botton1g%§ e g R?gﬁbaﬂghgﬁﬁ%ﬂgﬁggghgﬁﬁﬂi é%g%ﬁ?gg?g@ﬁfggrefuse hopper

t hrough the gast, cQ te at the approprkat Qsiti i h efuse chute.
ot b box e ehin s 538 %t aiolf PRBRERAR BuRaRbhPd gt el e
rods 42; 43 asreyhohanmultiostbrgiduildmiee Eiet digehiions giabeiratheye iesther etheng of
the concrete_bond (see below). The inner faces 44; 45 of box elenents 40;
41 respect i vBBYeE GF IPEFREY: tillpsiiative nistating ogthiso particalgr exeraplificatien tHethganme
radi us of cu&gghﬂﬁp as the cylindrical inner nouldpiece, as faces 44; 45
are configured to sit flush against the external surface 20 of the inner
noul dpi ece in the casting of the chute. Box elenents 40 and 41 are holl ow,
fabricated from4 mmsteel plate. Fig. 16 illustrates the casting process
for use with cylindrical inner noul dpi ece assenbly 10, whilst Fig. 17
illustrates the process for use with rectangul ar i nner noul dpi ece assenbly
10A. In both processes, simlar planar external shuttering or 25 formwork
50 is used, four panels pre-assenbled into two L-shaped formmrk units as
shown in Figs. 16B; 17B. These formmrk units can then be sinply | ocked

t oget her by quick fastening rel easabl e keybolts 52 engagi ng with key bolt
slots 53, as shown in Figs. 16C 17C. This external formwrk 50 may vary in

o - o o, o o, .



In use, firstly either cylindrical nould assenbly 10 or rectangul ar
assenbly 10A is selected as appropriate for the final formof refuse chute
desifed. In the case of the cylindrical nould, the noul dpi ece conponents
are assenbled in accordance with Fig. 1, secured by nuts and bolts, with
the addition of tying wire around the nmould 5 for additional security. In

t he case of r g d : i
accordance &%Bﬁef?%éﬁﬁ%%%gﬂﬁﬁggkbgmhggﬁggg¥§E@?%@pqéﬁ%gafﬁgp%ﬁﬂgr&#buld is
assenbl ed, iektersal ldidnieeel iWedgepshapdd mould porgprt Hoeis 400 i wirdd A1@S top eib2G Wi th a
lifting devica §§ch as, a craBe, and Blunbﬁd tQ ensure it is installed
vertical l'y. 2PAd 8uR@rVidsahits PRIB epd 2 nreh that digperadiomyiopde boamdeshol ts 52
used to to f SREN t he panels together (Figs. 16 and 17). The outer formwrk
is also plunbed to ensure it is vertical. The tw wedge-shaped box el enents
40 and 41 arg. pikr Lr b i out er

f or mnor k,:Ij an@sg p'pgg%{g?qgggt{%geaggﬁgg fg?%?&*ﬁ@eﬁﬁé%@ﬁ@ﬁgggf@ﬁ% Once
t he for mwor kninddpiacephace secsind 2amf neédixad exchabed divsneterc@©99anm) overea slomtr et e

casting take | ace. . The assenpbly i s ready for de-noul di ng.24.ho | at er.
't he cace 98I0 A gl a8 oA e SBEf p P B RS BnE B ar o
first removegiofP¥Rd oflté endfldpisce BI® VYRS cyBittichN8Bre o\ VI fIpl biid OF the
mechani cal jack is used to raise jacking éean115 to break the concrete
bond. The cydongigd chifte ofithe pashernceetp elute sastiop onoflper kelaw| y j acked up due to

its wedge-shaped design. Wen nould portion 12 has been renoved, the two
symet rildal Ihaheexample; il pagionsdll candol2 awgnmanufeetnredefromadild wteebbt apsed

e L, Gl sl Bl bR Juth SRR Ry PG s 0 P

pl ates 18 priwoi flas asidf spaeirgn{FigpaCend o), witle flapblatp femafy efe edpes dfppetion 11
to take place. In the case of the rectangular nould assenbly 10A, a simlar
operation i SPUAPPEINSUt by neans of a hydraulic or mechanical j ack or

j acking beans 15 A to break the concrete bond. Once the two downwar dl

t apering parfdinges Macerantiseddbh bplsttbhesepeh romplamangarp langitudinal bushes welded ¢ %o
upwar dl y. .t aper.q i Jof . . ext

P 1 ASIAD SRRl 1o ARG SR bl 1 Sl e oTRRLESH)
t aperi ng uppsitatiexpadie€igs. 2Qind 9).f Cosér ghatk l18ds made frgmvimnoftesigllatedndt eel

rods 42, then |ower box elenent 41 is r ved by way of rods 43. Stripping
of the outerlsfsswﬁéﬁ%t*}estoeaﬁ%%laﬁmm%ﬁﬁg%&awow 15 B yBEPErebbY ¢ hon &
lifting anayngadyik-Shapad oprdmes b wl syrhRbtridaiehdlPest B mdEIt pbiiopri10f the
concrete chute. The cycle is repeated for the subsequent floor of the

bui | di ng. Theomplemgntagy belhslots 2ShandA0l insaveradate ABand in tedomplgeraferpuld t he

SP100t a4y anGSIBNY RSN, 1§ BINASAbAIR SiigPT Egnpot t om end 23 of

t he noul 0 engage 1 n op én ore o he chute

ol o assonth g5 b IRAR BhRl Rl dShep e etyd BSpREH ERY ™

concrete refuselchlingob@nt GadargpReahing@hioughidit b ievath anthe et@pgtar,

cast along with a support colum 61; 61 A The figures also show concrete
floors 62; 67herovedgeyshaped Je@id poftinneys ivreraoved) of vall dreegxrigned,furtheng, and
the positiong,af refuse hoppers 63; 63A. The nethod of the present
invention provides a very sinple and effective solution to the probl em of
casting ncet - I t.r ugt ures; Pf ete or
ke mourdanhs AerEvE ot Bl byt REbnbl{2H, Bbud b bE RS nafiBRCR R O 2
Wi th ni ni nuntesengulandutivtar modldpiete NAIA. c With prefuderzt tosthesfigtireandingfarpr eci se
20 di nensi ons. Altho%%F t he present |néigblon h&gﬁ%ﬁen descri bed in detai

with respect ef&eRGenNDES 1416 (WIS BH S gve ! RIFRCH P SAUEIPSPEBE t hat

various changgs,oHRSr thehiRibiR i@cEé%P@sP[‘@,Wﬂtﬁ@ 206 RS LFrixW t hout
departing fron1%he spirit and scope of the invention as defined by the
appended cl ai&%. T rectangular mould assembly 10A comprises four steel wedge-shaped

30  portions to make up the mouldpiece, two portions 11A being L-form pieces

6



9 CLAI M5 An inner noul dpi ece assenbly for use in the production of a cast
concrete refuse chute or other cast concrete tubular construction,
conprising at |east two separable nutually conplenentary el ongate
conponents, shaped and sized to provide when assenbl ed a tubular form
having a | ongitudinal axis, at |east one of said el ongate conponents having

a tapered f 1 I ; ti AT e in the
axi al di rect?tlragéﬁ‘%zﬁ&krgr?tgg F[ggl?t\égéagéhgmﬁyﬁgﬁgpa&%nlg)’t %mc% Itzn@rﬁl,g%ﬂgi\/?(ng a
subst ant i al | yeisy L-fockhi piedes ttageuing rfrdmnop whbott@as gasriond. inl Bigs. 13Aamd ulYipi ece
assenbly accordjng to claiml, having a tubular formwth ubstantially
rectangul ar Eldi : ‘%ﬁé%"g%’l"&?dﬁ‘?h flagonal gﬁ'%éara§ewaﬁgb%rtap ng to
any precedi ngygel 84 SRowidlF SioNghPalfd With JERIABYREME 15&i289h&wi ﬁpﬁgem_
pl ate-formpart, and a second conponent nade up of two plate-formparts

hi nged alpn i k& ] ' S first
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pai rs of conponen each co nent  havi ng a taper -sectiqn for a

f our corrpong‘gqvgr\?}é%c?;\%@&?ﬁ?% 't j%’@?ainﬁ'élaf go %Fallg%fsr%r&vidﬁﬁ Wi ¥8get her
provi di ng 2ocitb@s by BEval inf M 1, 6o akowREddPtEERINA DA WherGecalddlite any
preceding claim at |east one of said el ongate conponents havi n% a tapered

f or m provi deid iviPlapeorf@nasragain dimersianadin mak ase eravited oy Figsf 10-h forethas,
permtti f;ga[rﬁ&lﬁloerﬁ;gcicﬁégﬁttcf‘egc(ff’d%dta?é‘tiu&sﬁ%ﬂf‘%@%ul& goﬁ‘@né"fﬁﬁ'anﬂ!ﬁ%&rbon- 25
7. A noul dpiece assenbl’y according to any preceding claim having a portion
of reduced efabdacated frdmadremethick gabvemiseddteelt glatpr ovi de a nmeans of |ocating the
assenbl ed noul dpi ece with respect to a previously cast concrete refuse

chute or ot hEigufeass ilethgeeh gait dbHublallg @BFpldntdnt 29 wedgS shapedoteklidbaae
assenbl y accordi ng@atqo any preceding claim_ including one or nore cover

plates for skiifmRenelomensntd skt biizehendshagerbicetornipisfuse hegpetbropgho. A
moul dpi ece a %%'c%n@:_%&%%&h%lgg r F%ﬁgd%‘tﬁ)%qq'tﬁkgreﬁls@'cﬁﬁte.' BARPHR ﬂ%’eﬂt@ wWth a

sub-assenbly for formng a a cast concrete refuse chute, the
subassent y €¢@rfdrdre prayided widaeutwandly projecting yie codspt2e A ms shiowrh o faetlgatent s, at

aseambly accBRACHEP Faeal S ey, rea o Phiet s bafd Reeioerhg 1Hr dbidGea wi th
proj ecting tfaged A4S 49rof BoRCEleMBMBHAE A FEBFYCAVIAt doRtpldrfiént RBX inner mould
form, eg. they have the same radius of curvature as the cylindrical inner
mouldpiece, as faces 44; 45 are configured to sit flush against the external surface
20  of the inner mouldpiece in the casting of the chute. Box elements 40 and 41 are

hollow, fabricated from 4 mm steel plate.

Fig. 16 illustrates the casting process for use with cylindrical inner mouldpiece
assembly 10, whilst Fig. 17 illustrates the process for use with rectangular inner
mouldpiece assembly 10A. In both processes, similar planar external shuttering or
25  formwork 50 is used, four panels pre-assembled into two L-shaped formwork units
as shown in Figs. 16B; 17B. These formwork units can then be simply locked
together by quick fastening releasable keybolts 52 engaging with key bolt slots 53,
as shown in Figs. 16C; 17C. This external formwork 50 may vary in size in order
to incorporate a structural concrete column and any rebar or other concrete

30  reinforcement required.



element. 10 11. A noul dpi ece assenbly according to any preceding claim in
conbi nation with an outer noul dpi ece assenbly conprising a nunber of
substantially planar shuttering conponents for assenbly around the
assenbl ed i nner noul dpi ece. 12. A nethod for producing a cast concrete
refuse chute or other cast concrete tubular construction, conprising the

steps of: 1 vidiing: g i ldni eE_rgPE! rding to
any one of t néu Sg’rfé%{elgigﬁgg}c‘%glﬁné; h%%g?({]%g%?ﬁglﬁtoﬂ@]r?%ﬁ@%ou (ﬁ%l?lggggvbgt hits
| ongi t udi nal sedectes! dsrapptopriaterfor thalfindl foemt dfoafusasiapaiiésired. dmtheuwass ofwhel dpi ece

around sai d inner. ul dpi ece; .casting concrete b en said i nney and
ST Bt o e M A e U LR i A 2 L

tapered el ongat ¢ JeBieA bRt CRIdRS s CRHITR BReiditiod dIGRk WiRkeabeREtRiRolignd and
remove sai d i nner noul dpi ece conponent or conponents in an upward axi al

directiors afed agditioastsecurifyt Ha theaeserdfitbe restrsgulan mayis, dbe comperentsrare or
conponent s aNdehifea SWAGK- KL ARk 268 135 fi OPRABA G3GRLCI N (o clai m 12,
nou P ng axirs (o10) nen el

t he i nner rece conprisi ng a tapered
plate-formp and a se

rt nd _conponent .made up of. 11 . .plate-form
ar t s hi ngedORFeiiE e o Ras SR i s B8 e oflng Frine o Pag s e
first and segg@eevitd atgiih®dBViEOIRANSNE TraeeBndpRRIBIIEE dHsnél idiin ehstdmedt ubul ar
form wherein, after the concrete is cast, said first conponent is renoved

in by appl yi YRitieallvorthe quierfarmapaek 3P then find iata plase andrepypalenSsused teecond
conponent, i s } t laps L E L efore
Fompvar 1y ToSRHIR pAlel ks (e 96 1905 PERR! CIAMATI S Bibel
conpri si ng ttecenpaiensisokrtcalponent s, each conponent having a tapered
L-section form all four conponents when assenbled tapering in an axi al

di recti on anthé eget Wwedgepshapéddborg eldmeentB0l e 4 Drarg instvelnedd) at @i désifebie
concrete is cast, the conponents tapering to downwardly are first renoved
by appl yi ng BOtRcRetpss %{ﬂm%%wwﬁ%&w&r » 38d iswortaﬁgwtth%ﬁu'teﬁéor% ni ng
conponents ap&o MK es 185. A nmethod according to any one of claims 12 to
14, wherein said outer noul dpi ece and said i nner noul dpi ece are arranged to

form bot ¢ NBueatic REAGIELS, TEPHSE ARULG BhOhR FARCcGRRETAL Botdibll or

construction and an adj acent structura ad- bearing concrete conponent.
16. A net hodcatiogtakenglace dhy asmembbf isabaiynfor #2-namldibg A dloudi latgr.f br theng a

hopper for acgsgsotf tﬁeo rtlzg{ir?c}r?caf (r:"rfolljfde ascsgrlfll{)gf’ ld, ntﬁtla lfllg{sn%dt bhoFT‘tsSatrg Qi?storfeénoved,
cover plate 19 is removed, and then a hydraulic or mechanical jack is used to raise
jacking beam 15 to break the concrete bond. The cylindrical inner mould portion

20 12 is easily jacked up due to its wedge-shaped design.

When mould portion 12 has been removed, the two symmetrical halves of
remaining mould portion 11 can be readily collapsed inwardly (and will in fact tend
to self-collapse) about hinges 14, and then removed by lifting via lifting lugs 17.
The gap between the top cover plates 18 provides sufficient space for the collapse

25  of mould portion 11 to take place.

In the case of the rectangular mould assembly 10A, a similar operation is carried

out by means of a hydraulic or mechanical jack or jacking beams 15A to break the

concrete bond. Once the two downwardly tapering panels 12A have been jacked

out and removed, the remaining two upwardly tapering panels 11A can be simply
30 lifted out.



provi ding a sub-assenbly for form ng said hopper, conprising at |east two
mutual |y conpl enentary box elenents, at |east one of said box el enents
havi ng a 20 tapered form and having a face configured to conpl ement the
outer surface of at least a part of said inner noul dpi ece assenbly;
positioning the subassenbly between said inner and outer nDuIdpieces, sai d

| oner  moul dpl et iabBRThe Al fopber Rk Han P AL Bl i eco
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el ement in aRCBHIAWREOEX lsimeat 4bisTemperehby WaYof 8 ¢Png t he remai ni ng box
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to the problem of casting concrete refuse chutes and other tubular structures of
concrete or like mouldable material, allowing all of the formwork to be readily re-
used with minimum wear and tear. The final cast product is robust and of precise

20  dimensions.

Although the present invention has been described in detail with respect to the
illustrated embodiments, it should be understood that various changes, substitutions
and alterations can be made thereto, without departing from the spirit and scope of

the invention as defined by the appended claims.

25
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separable mutually complementary elongate components shaped and sized to
5  provide when assembled a tubular form having a longitudinal axis, at least one of
said elongate components having a tapered form to permit removal of that

component from the assembly in the axial direction.

2. A mouldpiece assembly according to claim 1, having a substantially

cylindrical tubular form when assembled.

10 3. A mouldpiece assembly according to claim 1, having a tubular form with a

substantially rectangular section when assembled.

4. A mouldpiece assembly according to any preceding claim, comprising a

first component being a tapered plate-form part, and a second component made up

of two plate-form parts hinged along a hinge axis parallel to the longitudinal axis,
15  the first and second plate-form components when assembled providing the tubular

form.

5. A mouldpiece assembly according to one of claims 1 to 3, comprising two
pairs of components, each component having a tapered L-section form, all four
components when assembled tapering in an axial direction and together providing

20 the tubular form.

6. A mouldpiece assembly according to any preceding claim, at least one of
said elongate components having a tapered form provided with one or more lifting

jack elements or lifting beams, permitting force to be exerted on that component in

an axial direction.

25 7. A mouldpiece assembly according to any preceding claim, having a portion
of reduced external diameter at one end, to provide a means of locating the
assembled mouldpiece with respect to a previously cast concrete refuse chute or

other cast concrete tubular construction.

10
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one of said box elements having a tapered form.

10. A mouldpiece assembly according to claim 9, said tapered box element

being provided with projecting tie rods or other means for manipulating the box

element.

10 11. A mouldpiece assembly according to any preceding claim, in combination
with an outer mouldpiece assembly comprising a number of substantially planar

shuttering components for assembly around the assembled inner mouldpiece.

12. A method for producing a cast concrete refuse chute or other cast concrete

tubular construction, comprising the steps of:

15 providing an assembled inner mouldpiece assembly according to any one of

the preceding claims;

positioning the inner mouldpiece with its longitudinal axis in the vertical
direction,

assembling an outer mouldpiece around said inner mouldpiece,

20 casting concrete between said inner and outer mouldpiece and allowing the

concrete to set;

applying a load to a tapered elongate inner mouldpiece component to break
the concrete bond and remove said inner mouldpiece component or components in

an upward axial direction; and

25 removing the remaining inner mouldpiece component or components and
the outer mouldpiece.
13. A method according to claim 12, the inner mouldpiece comprising a first

component being a tapered plate-form part, and a second component made up of

11
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OPbC components when assembled tapering in an axial direction and together providing
the tubular form, wherein, after the concrete is cast, the components tapering
10  downwardly are first removed by applying a force in an upward axial direction, and

then the remaining components are removed.

15. A method according to any one of claims 12 to 14, wherein said outer
mouldpiece and said inner mouldpiece are arranged to form both the cast concrete
refuse chute or other cast concrete tubular construction and an adjacent structural

15  load-bearing concrete component,

16. A method according to any one of claims 12 to 15 including forming a

hopper for a cast concrete refuse chute, including the steps of:

providing a sub-assembly for forming said hopper, comprising at least two
mutually complementary box elements, at least one of said box elements having a
20  tapered form and having a face configured to complement the outer surface of at

least a part of said inner mouldpiece assembly;

positioning the subassembly between said inner and outer mouldpieces, said
tapered box element tapering inwardly towards the longitudinal axis of the inner

mouldpiece, said face placed against the assembled inner mouldpiece assembly;

25 after removal of the outer mouldpiece, applying a load to said tapered box
element to break the concrete bond and remove the tapered box element in an

outward radial direction; and

removing the remaining box element or elements.

12
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