8 Novenber 2006 VEH CLE MOUNTED CONCRETE M XI NG DRUM AND NMETHOD OF
MANUFACTURE THERECF BACKGROUND 5 The present invention relates to concrete
m Xi ng apparatuses and nore particularly relates to a veh Neyabsptfif ed

pl astics drumfor m xing concrete and a nethod manufacture thereof. PRIOR
ART The building industry nakes w despread use of concrete m xi ng trucks
for 10 transportation of ready m xed concrete to sites for concrete pours.
These trucks typically conprise a |large m xing assenbly including a m xer
drum nounted to the vehicle and which is connected to a mxer drive for

m Xi ng concrete contents during transportation and for discharge of the
contents on site. The drive system conprises a gear box which takes power

fromthe vehicle ' | oA e drum

| nmar ting axi al P{;‘?%'EIF%%E?W TR CONCRETR Moyl ot Ady o
dependi ng upon the ope ar r angenent
Is described in United States patenmg%@?%ﬁ/wwﬁbes a concrete
m xer truck having a m xer drum adapted to be rotated by the traction notor
of the wvehicle through an auxiliary transm ssion of the traction notor
transm ssion. 20 According to the kiBACKGEOUONER nounted m xi ng assenbli es,

the mxing drumis typi cally of heavy duty steel construction and is

di sposed t I‘OXI 10 to 15 degrees fromhorizontal. The drumis
fitted wi &ﬁ?é’ﬁ?ﬁ’? ?ﬁ‘i@né?aﬁ?ﬂawc CIBANg ARAranses and morepariiededy spi r al
so that as tljlﬁa ﬁmﬂ{ r eld therein
Is mxed and asﬁfﬁgﬁ%&?@uﬂ? IJS In t é)?%%kigl |c%g& tle?aggtﬁlngér%ﬁ 41he 25
concrete is #aygfghyethefaofm t he drum via an el evated discharge orifice
under the reverse action of the internal spiral vanes. The drumis
di sposed such that the drive .1_ ARACBIn=% QuP- r 8 Novenber 2006

. : PRIOR ART

The building industry makes widespread use of concrete mixing trucks for
10 transportation of ready mixed concrete to sites for concrete pours. These trucks
- typically comprise a large mixing assembly including a mixer drum mounted to the

vehicle and which is connected to a mixer drive for mixing concrete contents during
transportation and for discharge of the contents on site. The drive system comprises a
gear box which takes power from the vehicle motor and which applies a mixing

15 torque to the drum imparting axial rotation to the drum with the torque being
adjustable depending upon the operating requirements. The above general
arrangemenf is described in United States patent 4,585,356 which discloses a concrete
mixer truck having a mixer drum adapted to be rotated by the traction motor of the
vehicle through an avxiliary transmission of the traction motor transmission.

20  According to the known vehicle mounted mixing assemblies, the mixing drum is
| typically of heavy duty steel construction and is disposed at approximately 10 to 15
degrees from horizontal. The drum is fitted with internal vanes or mixing blades
- defining an archimedian spi_ra] so that as the drum rotates in a first direction the
concrete held therein is mixed and as the drum is rotated in the opposite direction, the
25  concrete is discharged from the drum via an elevated discharge orifice under the

reverse action of the internal spiral vanes. The drum is disposed such that the drive
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end is | owest and the discharge end is highest relative to a generally
hori zontal plane  of the vehicle. Wile steel druns have been in use for
many years, they suffer froma nunber of attendant disad%QﬁFﬁﬁE%ﬂp@Iating
to their cost of manufacture and replacenment, 5 working life, wear
characteristics, weight and volune. Steel druns are expensive to

manuf acture due to their |abor intensive construction which involves
rolling steel sheets into conical portions and cylinders which once
fabricated agnl iNoesahd!d dihirgé 8hd hibhitt MRS onckIf, AUELIR A0
spirals formed fromflat sheets are then welded I1ntCo position 1 nside the
drum As corflrthe¥chigley hi ghly 10 abrasive material, internal surfaces of
steel drums are subject to significant wear abrasion. This occurs

parti cul ar | yWoiletstesl dumisdoes besniin lnsé flcanadyuydars, thef eifferdtdntlaMambier bet i on and

shear |oad |gading Lo .eventual wearing out of the drum_ Typically, a steel
drum used evag'?eg?““ cj}iﬁﬁdﬁﬁageggqlat{qgrtg ?%c?ﬁtﬁgf%@‘afagt}lwt%érf%ﬂ@wem; equiring

repl acemant i WedthataoRisicFoi 450 Qfluh, [ Nternal surfaces is 15
e

i ncreased where t e are changes © ope In the drumwalls usually where
the segnent f 1Ol h ), Xj, N | ades are wel ded to the

i nternal sur E:aé:le 0 gf‘ﬂ%&%’%ﬁ%gﬂs@ﬁgﬂcgﬁg%ﬁ%%@%&a%F 5&@5"5‘@3"0?‘ Bh

~concr et e carwlgah revolessdoking steefahbats ntb lcaniesl oS dnd 8ylidiRrd WhRhiMabe Surface

and provi di a chnent for further unwanted build up of concrete. By its
20 nature, 392'?‘@3‘?& %rﬁgﬁeé’d’éelﬁ?@ to dorm fhecfigishaddanls Hherroimedian spirals feryied

desirabl e f | g 114 up on t.he | s of
the drum ReT s ARAIRS el bRl B SR IAITHS i s WS o
abr asi od0r athmsivelmatetalnintana smifades of stebbdrahisyare sibjdcn@.sénifient ke shoul d
take place throu hatgj t he whole n]'x, &gt in the steel drums, optinmum
nmi xi ng does 3G HPeeuE perucquiachyen the sutfaces piichtakie slampdmpaesy slidiag i n
whi ch_conct gigtisFRdndHebi6kd lehding 8 bventli vieBribB Sud i il the frictional

e boundar

i nterface between the steel surface and concr y layer, |am nar

fl ow occurs t) [ ' M. xhng..at t boundar ayer. The
reason for t%gﬁ?ig’%ﬁg?l tﬁeb&ééigegre gé%%mﬁ%){ﬂﬁgmé%%? Fgcgrrsi@@gea.hﬁ% abr ades
(wi th reduceequringcepliceineg)at tighificant tan ThOiRhE6 6Cnfeatil bidtades id1 Xi ng. Thus

t here age “dead' S%ts LN the m x where no m xing
increase ere there are changes of slope in the drum walls usnally where the

segments of the drum are joined.

The mixing blades are welded to the internal surface of the drum causing sharp angled
recesses in which concrete can gather and eventually build up degrading the internal
surface and providing a catchment for further unwanted build up of concrete. Byits
20  nature, a steel surface is relatively smooth and whilst this may be desirable for the
- purpose of preventing concrete build up on the walls of the drum, the interface

between the concrete and steel wall is an area of abrasion rather than concrete mixing,

Ideally, mixing of concrete should take place throughout the whole mix, but in the
steel drums, optimum mixing does not take place at the boundary layer and in

25 . crevices in which concrete may collect. In fact, due to the nature of the frictional
interface between the steel surface and concrete boundary layer, laminar flow occurs
resulting in little or no mixing at the boundary layer., The reason for this is that the
aggregate in the concrete slides and abrades (with reduced or no mixing) rather than
rotates to facilitate mixing. Thus there are ‘dead” spots in the mix where no mixing

30 takes place and where there is an increased potential for unwanted collection of

2
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30 takes place and where there is an increased potential for unwanted
collection of -2- AMENDED SHEET 8 Novenber 2006 concrete. In addition to
t he above probl ens associated with the use of steel mxi n@N"Eﬁ“IPﬁ%Z,OO?here
are cost and weight factors which add to inherent inefficiencies in use .of
steel drums. Due to the dead wei ght of the steel drum its volune nust be
restricted so the conbination of the dead wei ght and concrete wei ght nust
be maintained within 5 the nmaxi numall owable loading |imts for the vehicle

to which the i - ' | .ernative. t.he, kno t eel. .druns was
proposed in 5%5#%1g}%&é{l@r}%ﬁhﬁgﬁéﬁﬁ)é@ﬁlﬁfﬁggﬁﬁvﬁ@l‘*‘ﬁ%ﬁﬁ”’flﬂgmdgers
and Khouri . dhmts, dppd arezbitand ivisghtdactbiRevhiloar tbBiihlicront HeffiGimSesdn use of

| i ghtwei ght material such asefdgl astics for construction of a concrete
mi xi ng drum %elé{@%sﬂum@ pd wetght ofihe stsel duipw s volumgtmust be mestristeder e 10

numer ous st r ueiHdr, ' | § L ' Qvercone i.n.maki ng
the transiti oﬁﬁtcg’hlg agi'? ﬁ?gﬂ%g#ﬁ{i‘h@&gf@éaséE%@?%#%%h&%g&ﬁ?emd 'lélb}%t‘ﬁ"ul‘?' of a
drum whi ¢h ctielmaximutrhalowabild lbading Gimistfet the valicledy naiohahé e REStasRdWi ch
truck nounted m xing druns are subject to in nornmal operation. If the

wei ght of t handftematioetothdknéwes u&%%ﬁm@%@&ﬁ%ﬁ%ﬁgﬁ%b' y
p

i ncreasing drum vol une, the weight reduction”15 could be taken W th
addi tional cénrlicaien PGB0/ aRadgers hod BKaputioXbat aphlicasiontenchenthet y - of

t 1 X NG s . ' l. i n,the [ . f which
o ar oot eSO Bh U SEREN: Sy AR RECh tbtialen B BhoeRicion BEE e o of - o
pl astics dr ueorceetdmixiag drinbasla bebistitute fddRicePRhiT 26c@EnRipaRAt tHerd Herdt 15

di scloses a |ightweight, pear shaped rotary m xing 20 device open at one
end and ¥hvi WytemRussiustyral aad spapfaciring-digficulfies tobe pyarepmeimaking thedr um i s

rotatably s | AV r verse ext.ende

f orward engﬁ %g‘ °§§°§%ﬁ§?ﬁf3}&§%‘§a§%§§ﬂ%@%3@#&?@%‘%&‘@&”@?@% ng a
bear i ng por twithstathe highlstaticemd aiyaihiz lehdihgs taviaaekadk houmted AdRk drusasppor t
the dram at an i.nclination _of about 35 degrees. The drumhas a plurality

of axially eXF&EMRIPHS0 Fupraal pperatiqns (1f fis weight of ghedmmuenuid bewerdueedt i on
thereof and yindift ebmbrili¥inganl bg&ﬂﬂygﬁc?&sfﬂﬁcﬂ&q \Bi\ﬁﬁé, e weight reduction

15  could be taken up with additional concrete tﬁereby increasing the pay load.

There are variety of concrete mixing drum arrangements disclosed in the prior art
none of which as far as the inventor is aware anticipate the method of manufacture of
a plastics drum fo be described herein.

United States patent 4,491,415 discloses a lightweight, pear shaped rotary mixing
20  device open at one end and having an axially elongated socket at the large end. The -
drum 1s rotatably supported on a unitary base having a transversely extended forward

end and an upwardly and angularly extending rear end providing a bearing portion

detachably engagable with the socket to rotatably support the drum at an inclination
of about 35 degrees. The drum has a plurality of axially extending radial fins for
25 | lifting contents in rotation thereof and is preferably fashioned from molded plastics

matenal either as a unitary body or as a plurality of interfitting parts. The drum

described in this patent is for light duty operation and does not have the structural and

materials characteristics necessary for heavy duty concrete mixing operations.

United States Patent 5,118,198 discloses a cement mixing apparatus with a cradle

30 support assembly and including a polyethelyne cement mixing drum held and
w3
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material either as a unitary body or as a plurality of interfitting parts.

The drum described in this patent is for light duty operation _and does not
have the structural and naterials characteristics necess "W‘W@ﬁvy duty
concrete m xing operations. United States Patent 5,118,198 di scl oses-a.-w,

cenment m xing apparatus with a cradle 30 support assenbly and including a
pol yet hel yne cenent m xing drum held and -3- AVMENDED SHEET 8 Novenber 2006
supported by a cradle arm assenbly forned of cradl e base support braces and

upright cr fdBy | | 1 [mrecesses whi.ch.are

plroef gr med vmab(tﬁhﬁ? he p%\?l;? g&hﬁ%{%&dﬁl& m ‘Q\edﬁ‘ff%g“g%ﬁ?“dsﬂlm E’Eaﬁ%'; aﬂf}l“yﬁgﬁ/l ene
drum The drosadlelisus whistl interfittihfoscrmdie emi rdcesseaivbidleste bRsformaaRitfey cenment
oper ati ons an?%e%) s npt ad rbe s the 5 structural and nanufacturing

requi r enent ¥ ﬁ@bﬁf&“ﬂht‘g B@@F’%’t thepolyetlaylenedman. Pag drm discloed 401

di scl oses a igr@ i b 1l |, XU . | Sk f. i densi t
crosslinked po?ﬁ%ﬁ?llgir?g&én%%?l%@ Egﬂg}t(&k\%gﬁg%g&%&%ﬁ?%sgEl’p?ported %uy
a conven®i ognchirayand manafachaingsequirenstntsofol heaveduty bpératiotisl Uikted k@O tO

igidify th ' d extend the |ife expect f the plasti
1 91 UGk 83baSofum and extend Lhe fe expeclancy of the plastic
at a job si idendistodsHARENpol YR GIRE Inafrial. MPh RG] Bl fiddl éﬁ%ﬁ%ﬁp}gﬂgﬁgﬁum

during repetitive mxing cycles may ultinmately wear a e
bot t om of t A€opyemsional rigidmetslpdaisecirsdterthe besrml enrfpeshéresfite digidifyané or | y of

the d $ o e Lashing duri A
Cner ot Lo Rt 81T fad BBR oird olpddtlilbP e fisto iy dingcb| 5 | or 15
heavy dafy vefdreteeniteiotiRtsedes @Jﬂlﬁl@tetahﬁixlﬁ?éai%ﬁtat hﬁ'ol; ﬁfédevteﬁm a means to

accommodate a wear failure on site whereby ol e"coul'd be worn through the
wal | of t hBwyement ofifhe gencete mix withie thestruselucingptpetitive sniging eycléomag nal |

cement m Xi g ' ) re are Lnherent difficulties in
manuf act ur i Plg p 3%?’?? é(?P ?18 1% 33@%?:’192%0%&8 "thﬁlﬂll”ét’gldéwﬁagad‘ﬁ? assebliesase and
reliabilityposliosdintidrlyf thedii MmdeRnl (9 RlahR ﬁinifﬁ(ﬂh&?la‘:sﬁh Authm
profile by H}se of a mould. As the discharge opening to a um |§
. e mixing operation. Not only is the drum disclosed in this patent unsuitable for
15 heavy duty vehicle mounted operation the patent in fact teaches a means to
accommodate a wear failure on site whereby a hole could be worn through the wall of

the drsm.

The prior art teaches use of plastics drums for small cement mixing operations.
However there ate inherent difficulties in manufacturing plastic drums to an
20  acceptable standard of strength and reliability. Plastics drums require use of materials
| which for a drum profile by use of a mould. As the discharge opening to a drum is
narrower than the remainder of the drum, it is not possible to remove a mould from an
inner surface unless the drum is made in sections which can be joined to form the
. drum structure. A number of methods of manufacture of plastics heavy duty mixing
25  drumshave been proposed in PCT application PCT/AU00/01226 which discloses a
- heavy duty rotary concrete mixing drum for attachment to a vehicle which is
characterized in that the drum is manufactured from at least one mould and from at
least one plastics material and wherein the drum includes an inner surface having a

property which promotes mixing of the concrete at the boundary layer between the

30  concrete and said inner surface and reduces wear.

-
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narrower than the remainder of the drum it is not possible to renove a
mould froman inner surface unless the drumis nmade in sections which can
be joined to formthe drumstructure. A nunber of nethoddNevembs¥act ure
of plastics heavy duty m xing 25 druns have been proposed in PCT
application PCT/ AUOCQ 01226 whi ch discl oses a heavy duty rotary concrete

i nt, to,.,a vehicle whic char.act.eri zed.,in that the

m xi ng drum for, att e

rum O St o SRRt Ve BrARG dhcrhet BAF Raton o8 tisne
plastics nidmithckiredTd digr sthe fipe didcldkelincl udes an inner surface having a
property which pronotes m xing of the concrete at the boundary | ayer

bet ween the 30 concrete and said inner surface and reduces wear. -4-
pMEW. lir; 9;fli 8 Novenber 2006 pyviNgpginof different nethods were
proposed in that application for the manufacture of a drum of the type
di scl.osed. | NVENTI ON Enbodi nents can provide an alternative nethod of
const ruct |&nb@d1nmnt$e:au3prdudq an alé¢rinetive methudenf coostatdtiog of etheavy dutyconcr et e

m Xi ng dru br| ca stics teri.al The dr roduced by the
rethod of ohisTemet Tl Rse e he BRe S i B
di sadvant %ﬂﬁlc@ha&&fhj@ml@rdrﬁmtpr@cﬂﬁbed@'tﬁé Ao the deskibe@ncr et e m xing

characteristics. Enbodi nrents can provide a nethod of construction of a
pl astics @mmdéméntmcam AYCtapmat EssAic disadyentages Oﬁth@puaré@ﬁané use of inner

and outer rﬁzﬂl‘ll Ins &eﬁ%jcﬁlcgéfe H&%Scﬁ&%{:?e%ﬁh&? ﬁnﬁbo%é%:rfta 8 cﬁ'e di vi ded

al ong two |nesm e mxin reby all ow
f or mat i on méthad df constrateen ofapra@nmstoancred@ﬂﬁxmgldrmmIv@tﬁ:reiﬂcrlwmdthmg to a first
aspect of .t eﬁih%d sent nvention, there is provided a nethod of manufacture

of " vehi NGRS B ofdRner gad oHer OIS fesh REIBRD OB SCPEFE TR RAES I ng an
openi Ng Al iARPaRREYIHAT albRERHAHBaAS Aid Nad PRAVER miifORELS ¢ her efrom
rrve asse

and at the other end for engaging a SO as to rotate
t he drum ftlgrely adlavgfcmmaﬂomoifmdlgmmytmnﬁnﬁt@vo idbioal mpldshe drum

According to a first aspect of the present invention, there is provided a
method of manufacture of a vehicle mounted rotary concrete mixing drum of
the type having an opening at one end for receiving and/or discharge of
concrete therefrom and at the other end, means for engaging a drive assembly
$0 as to rotate the drum for mixing or discharging concrete; wherein, the drum
1s manufactured from at least one mould using at least one plastics material;
wherein the drum further includes integrally attached vanes which outstand
from the internal surface of the drum forming an archimedian spiral disposed
such that when the drum is rotated in a first direction. the concrete contents are
mixed and when the drum is rotated in a second direction the contents are
discharged from said drum; wherein, the method comprises the steps of ;

a) preparing a first generally helical inner mold part;
b mounting the first helical inner mould part on a support
C) enclosing the inner helical mold assembly within an outer mould formed
by at least one outer mold part;
d) fitting a second mating inner helical mold part to the first inner
mould part to form an inner mold assembly;
-5




is manufactured fromat | east one nmould using at | east one plastics
material; wherein the drumfurther includes integrally attached vanes
which outstand fromthe internal surface of the drum for fitfeyemisr 2006

archi medi an spiral disposed such that when the drumis rotated in a first
direction. the concrete contents are mxed and when the drumis rotated in
a second di)r ectinfestihfye pobnirethhise elagtomet Beharcgety defiadInl chidlinae wherein,
the met hod conprises the steps of ; a) preparing a first generally helical
i nner ol dnpidrassembly aad e pfer meould a%@mgb/l todarm jan iaier vkl éemntt on a
support c)

i he 4 nn hel | gal | d_assenbl i t.hi.n,an outer nould
f or med bycogl&%'sg%&%oé%g%% eir%%q?c}’v agg?ﬁtggé‘}l"?ﬁ afn(talq{]&%ﬁwgglggﬂ%e’ mati ng i nner
helical mahd p%bﬁi@ggdigpbigmséthhﬁm@rcuraoul d part to forman inner nold
assenbly; -5-. 8 Novenber 2006 e) injecting a polyurethane el astoner into
a cavity dBfi neemeyingsail atrdeast one buteaswddrbiys tarakpobesaditerer malll d assenbl y
to formaneinn r wall elenment conprising one half of an interior wall of
~the m xer é‘_‘n‘He he helical blade; f) allow ng said polyurethane to cure; Q)
[ emoving §3i d_Fbmb0flsaRMAnOUYEN oltldht BN Snd O SIPARE: FRI4L; 1 nner val |
el ement; h) renoving said inner wall elenent fromone of said inner nolds;
Al so disclosed is a nethod of manufacture of a vehicle nounted rotary
concret e Adsaidisglodedimaahethbd of mpeufhctutenef savehabemiongted rotanecoriotktd or
recei ving and/ o di schar of concrete therefrom and, at the other end,
means for %W&%@W&%ﬁﬁ?gwg%é%éﬁﬂpﬁm%a %net@drfB‘E’?P%‘V{qg@“mm for mixing or
di schar gi niischene dFcencrél HdeRombhe at theWier Snd BRI Eortngdeih AMigk | east one
nmoul d using at | east one plastics material; ‘wherein the drumfurther

i ncl udes iA$BYNHEEP s Wrrotachibe dnam der miniehoudischargieg consiete;t werging enal
surface of ] ' [ .SD].r | S e that when
the drum |dsrﬁllrﬁ§§ g{aglgfa{:tﬁ&égf ?@ngleg%tg)g% |0(;11|r11(fﬁl uigétcl%lr%g% @%gﬁ{%ﬂ%}l are m xed
and wherein the drum further includes integrally attached vanes which outstand from

the internal surface of the drum forming an archimedian spiral disposed such that
when the drum is rotated in a first direction, the concrete contents are mixed and
when the drum is rotated in a second direction the contents are discharged from

said drum; wherein, the method comprises the steps of;

a) preparing a first generally helical inner mold part containing a surface
extending between first and second helical edges;

b) mounting the first helical inner mould part on a support

C) enclosing the inner helical mold assembly within an outer mould
- formed by at least one outer mold part;
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when the drumis rotated in a second direction the contents are di scharged
from said drum wherein, the nethod conprises the steps of; a) preparing a
first generally helical inner nold part containing a surf&devenbet 2088 ng

between first and second helical edges; b) mounting the first helical inner

moul d part dpn aﬁ&ﬂﬂw&or@mﬁﬁ@iﬁ%ﬂai&ﬁﬁoi@ﬂ%p@ﬂé@g@e@g@%&b' y wthin

an outer mpuld fornmed by at [feast one outer venber 2006
d) fittingfumsndorss mald pssgmblyner helical nold part to the first inner nould
part to forman inner nold assenbly; e) injecting a polyurethane el astoner
into a cavity dufi¢ctingalpplyseititing slastomamintb a asse dbfineddydaitl igepsbry noul d

assenbly t ofm an .i nner wa el nt_conprising_one half of an interior
wal | of th%S%H‘QE@Q%%ﬁ%W@4@éﬁmﬁﬂ;%‘@mﬁyﬂmermlﬁl@m%campmweﬁ hane to
cure; ) 1 Ripudn@Abval of BB Bi M IRficATYdlePar tS Lo expose sai d inner
wal | element; h) renoving sai dxe?nner V\IECFI e%r?’ent one of said inner nolds;

The net hpdf)prefﬁﬁﬁﬁh%’sﬁ@ﬂ@lghl%ﬁﬁn%éa%u%ddi tional step of placing a
cess

rei nforcing nmenber nar ornmed in said inner nold part. Steps a)-h)

are repeatgd t roviding a secand helical inner wal| .el ement. The
first and eco%&?ﬁ rgcs%d%:{#%%lpﬂ%‘ft?r m@ﬁé’ﬁﬁ%@s@‘ﬁ?@sﬁl hishel WﬂL?@‘P?“ténd conbi ne
to forman.inner wall surface of the mxipg, drum The first and second
helical inHer W& Wﬁqmtﬁ‘?"e?@a&)‘wr@@%d into a jig were
opposi ng eﬂ%es f said elenments are held adjacent; the wall elenents

defini ng ah™R ?dlaf&fmlﬁy eAmprisesthe pddiionabgters pfrjacke posinfircinpmesibenent s ar e

seal ed 10 j,go85k | I L The i rwall is renoved
fromthe jl}lg .a_ndseﬁ)g’f]g@gldd the ?r\relfr?laeﬂrlpg\tft/al#tél%r%qa%ﬁecf?%‘?&e@[ﬁ%e%at t he mandr el
i s di sposguoviding heedond delicat et wall dbraciti s fivpdrd sesondhak@tingsr WAl mandr el
via an ope engs of thel.l nner || whereupon_ structural |ayers of glass
fibre rei ntTOICEFpFoer Pﬁemaggiﬂm%@@@%én“ﬁ@‘yﬂ}%ﬂﬂ%ﬁﬁthmng ayer .

Pref er abl yirurh MEhd fS@mARbco M HERGLInAEr Wil Peldhbi L\fé%éﬁqﬁ‘éfeﬁﬂly placed into
a jig where opposing edges of said elements are held adjacent; the wall elements
defining an inner cavity of said drum. Opposing edges of the elements are sealed to
complete the inner wall of the drum. The inner Wall is removed from the jig and
placed the inner wall on a mandrel such that the mandrel is disposed in the inner
cavity. The inner wall is placed on the mandre] via an open end of the inner wall
whereupon structural layers of glass fibre reinforced plastic are applied to the
polyurethane inner layer. Preferably, the internal surface of the drum includes an

elastomer which will allow mixing of fee contents of the concrete at a concrete
boundary layer;

The reinforcing member is preferably a continuous rope inserted in a recess in a
formation which will form helical blades.

According to a second aspect of the present invention, there is provided a method of
construction of a plastics concrete mixing drum wherein the method includes the use

of inner and outer molds each made up from separate mould parts which are divided

along two helical lines thereby allowing formation of a drum interior wall from two

complementary mould parts.

- According to a third aspect of the present invention, there is provided
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el astomer which will allow m xing of fee contents of the concrete at a
concrete boundary |ayer; The reinforcing nmenber is preferably a continuous
rope inserted in a recess in a formation which will fornfherietsr 2@ades.
According to a second aspect of the present invention, there is provided.a
met hod of construction of a plastics concrete m xing drum wherein the

met hod i ncludes the use of inner and outer nolds each nade up from
separate nmoul d parts which are divided along two helical |ines thereby

al | owi ng f or wanéthbed of manufactunciafiaarchivie merited fodiRy coRcreRARRIR B haTOUl d
parts. According to a third aggect of the present invention, there is

provided 6 ERESP OPEHES ahonmendiar Freeiving and dischargs of gonesete theeframunt ed
rotary concr gh@®atth& biher o [ ' t,one end for
receiving and discharge of coﬁc@ﬂ%egagﬁgge ré%g@%@%ﬁ%?%%?%ans
f or engagi ngmixiagioy disehasginglcongoteawhemin; tHealremtif Madnfabtut @l frofliakiead ok
di schar gi ag ﬁﬁlngre;tlﬁ; gn? ein, the drumis manufactured fromat |east one 5
i nner mouTd and ap 1éast® 5 PBEPFIRE Biermowldy whereihibe drum tnpdudes um
| ncl udes 1 nimegally stadhieded whaheSth o Wt ARt LhATd Ond BLET N

a

f
surface of the drum form ng an archinedian spir §i spc?se such that when
the drumis fsringan srghimetianspiraldlisposed omh thatevhenies diuem SeohRdts afik® M xed

and when the [ i a _secon irection the contents are

di schar ges f?%%ﬁégg?@eé?%c%tggﬂ?fewm ﬁBgl‘"’ﬁF’émﬁf%@d?@aéﬁmﬂ%e drum

i's formed or diréotien tiv dofteats Bt aRERIFREs fibth SHACRMS Sand WitdrBt tﬁé iﬁaﬁﬂ%@%&“t S
met o

of the cg&crgﬁg at the concrete boundary |ayer; erein the
conpr i se¥? t het the flag isdprmed onjineg avitinan elastomert which eaudes hiixial ofitHecton@ntsai ni ng

a surface i | j s of the moyld, 15 b acing a

rei nf or ci ngn(tr) 0 g?é\ﬂc?&?gﬁ%ggo?cﬁgtgﬁanéﬁgﬁ e’f’rﬁ%&fm’& eéﬂ%‘h@é??faww& thenner
hel i cal nol dsteggwsdgnnbly within at | east one outer nold part; d) sealing a
joint between said inner nold part and said at | east one outer nold

a) preparing a first inner helical mold containing a surface intermediate side

edges of the monld;

15 b placing a reinforcing rod in a recess in said inner mold;
c) enclosing the inner helical mold assembly within at least one outer mold part;
Q) sealing a joint between said inner mold part and said at least one outer mold
part;
e) injecting a polyurethane elastomer into a cavity defined by said inner mold

20  and said at least one outer mold part to form an inner helical wall element comprising

one half of an interior of the mixer and one helical blade;

g) - allowing said polyurethane to cure;

h) removing said at least one outer mold parts;
i} removing one of said inner molds;
25 ) removing the interior polyurethane inner helical wall element molding from

the remainder of the inner mold assembly;

k) repeating steps a) —j) to form a second inner wall element.

7-
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part; e) injecting a polyurethane elastoner into a cavity defined by said
inner nold 20 and said at | east one outer nold part to forman inner
helical wall elenent conmprising one half of an interior &MNov¢eeR?%8r and
one helical blade; g) allow ng said polyurethane to cure; h) renoving said
at | east one outer nold parts; i) renoving one of said inner nolds; 25 j)
renmovi ng the interior polyurethane inner helical wall elenent nolding from

the remai nde f the .inner nold assenbly; k) repeating steps_a) -j) to form
a second i nn@?’?%‘ﬂw vheaAckigst and aysecond mq_mqll element grephced ajigdointin2006

Preferably wWygpoa ' L pl aced | i
Fornting ) sunfiacss acelitlq Aépelle U {ANE IndBY cBBTRY tyetoife Rt oy ©
the jointi di ng..t ferted di ment, drel i
noer ted i neACUIBEES » prdEed GBS iin s RS S r a3 Qo ioflgrein, ch
structural | ﬁybbﬁaﬂﬁﬂ@hﬂéﬁoﬂfbhéﬁﬂg@]ﬂéﬂtﬁ@ﬂuﬁ Ryasbf ERssHitte Y&HBkegbout an

outer surface of the inner wall. According to a four aspect of the
present ihveMpastiss arq Weyrd akow e putes qurfaceed Hwdnnér walhst r ucti on of a pl astics
m xi ng drum conprising the steps of. a) preparing a first inner nold
containing a,surface extending froma joint line mdway between two
hel i cal bl adeScHding tpadopsth aspastipfithe drepent inentian, shere irovidede of 10 said

D ndee: b . . . . b L

Fiiting a secaciod dtcbBldtl'did diddicl fuRe TR oM PR o ass enb v-

d) enclosi ng)t he ﬂrQﬁBfnngﬁﬁsﬁﬁ:heMbﬁc@ﬁﬁﬁﬁﬁ%ysﬁ\‘fédéieﬂtﬁﬁir#gﬁﬁﬁﬁagd?ﬁt er mold
y and sal

part; e) sealing a joint between said inner nold asse at
| east one odRiEWay bstwrendwedelical blgdestoi axgidilinroinpuldgoing ive afl anstumedge of 0 a
cavity dgfi ngf fiygesai d i nner nold assenbly

b) placing a reinforcing rod in a recess in said inner mold;
c) fitting a second mating inner helical mold to form an inner mold assembly;
d) enclosing the inner helical mold assembly within at least one outer mold part;

e} sealing a joint between said inner mold assembly and said at least one outer
15  mold part;

injecting a polyurethane elastomer into a cavity defined by said.inner mold assembly
and said at least one outer mold part to form one half of the intetior of the mixer and

one of the helical blades;
1) allowing said polyurethane to cure;
20 g removing said at least one outer mold parts;

h) removing one of said inner molds;

i) removing the interior polyurethane molding from the remainder of the inner
mold assembly;
)] placing said two helical blade and interior moldings in a }ig where the jointing

25 surfaces are held adjacent;

k) inserting a mandrel into an open discharge end of the drum;




and said at | east one outer nold part to formone half of the interior of
the m xer and one of the helical blades; f) allow ng said pol yurethane to
cure; 20 g) renpving said at |east one outer nold parts; ﬁ@“ﬁ@ﬁb%ﬁﬁg one
of said inner nolds; i) renoving the interior polyurethane nolding fromthe
remai nder of the inner nold assenbly; j) placing said two helical blade
and interior noldings in a jig where the jointing 25 surfaces are held

adj acent; k) inserting a mandrel into an open discharge end of the drum

-8 8 Novenbel) 2006pplyjngppiciiraidagdrs Ut glisslibrs aiffoscediplatis 8 JolfrEmhl Nf or ced
pl astic the ﬁgl urethane |layer. Preferably the relnforC|ng I's fitted using
spacers whic Ekntralize the reinforcing rod or rope inits recess.
Preferably the flgﬁﬂhand second i nner helical nold elements are 5 jointed

with a seali hiffed ﬁ?’%@r@b&weﬁ@dalwpammwhmhcedtyﬁxzeﬂmnﬂbmgtmdone
enbodi nent, ree se rts
Preferably, gp}% iglrﬁlﬁget ween Igft?;a%?% t‘?&‘fq"? ﬁ‘ngﬁﬁ’@ 31#&?%%5 e

hel i cal b adpinted withdesealitihcampaindur %El&lﬂs?alsﬁ ﬁg&r L.g}gmg% ding to
a fifth aspect o the resent |nvention, there IS pro ded od of
manuf act ur e 'B'i“b% Wdﬁ?@ds&ﬁ@ﬂendﬂmmpmtﬂmmtthprl sing the steps

of ; a) taki nlg a hellcal i nner nould part and nounting the nould on a
support; fﬁ foxabl Mga.@tﬂtlbéﬁmeﬂdh@mmmmamdnﬂenm forpihesa helicabbladd gnshi p

tosaidinn Hh bﬁ_‘r | nj,ecting a flo blematerlal into a space

f or med between sal er&iln%rtﬁ% OIERPUB nmoul d such that the
flowabl e materi al forrrtsahelical element Wmch will format |east part of
an inner surAemediof teaiftiittlagpett of the present invention, there is provided

10 amethod of manufacture of a vehicle mounted concrete mixing drum comprising the
steps of}

a) taking a helical inner mould part and mounting the mouid on 2 support;

b) placing at least one external mould in opposing relationship to said inner
mould;

15 ¢) injecting a flowable material into a space formed between said inner mould
and said outer mould such that the flowable material forms a‘helical element which

will form at least part of an inner surface of said drum;
d) removing the at least one outer mould;
€) removing the helical element from said inner mould;
20 6 repeating steps a) - €) so as to form a second helical element;

g preparing an exterior surface of the helical elements for bonding to a structural
layer of glass fibre.

- Preferably, the flowable material is polynrethane.
According to a sixth aspect of the present invention, there is provided
25  avehicle mounted i'otafy concrete mixing drum of the type having an opening at one

end for receiving and/or discharge of concrete therefrom and at thé:ether end, means

for engaging.a drive assembly so as to rotate the drum for mixing or discharging

-9-




d) renoving the at | east one outer nould; e) renoving the helical elenent
fromsaid inner nould; 20 f) repeating steps a) - e) so as to forma second
helical elenent; g) preparing an exterior surface of the R&ovemher 2§08nent s
for bonding to a structural |ayer of glass fibre. Preferably, the flowable
material is polyurethane. According to a sixth aspect of the present

I nvention, there is provided 25 a vehicle nounted rotar y concrete m xi ng
drum of the type having an opening at one end for receiving and/or

di scharge of cepeteekRerbine el dram her, end, neans . for_engagi ng
a drive assenbly so as tc_)ﬂl‘?ot at égt e&%ﬁf?n&lf %&W@‘Faﬁg%‘?m \?]gdﬁ’é]lgg"’”?@“-g 8
Novenber 2008ne plosfinsenaicrialirehescin, the e Gurthek SolRIRY b okdchM Aes | €ast
one noul d usjw%ﬂ: aqtut.s!te%,[s% gﬂeeiygl aétiugtg mat eri al ; wherein the drumfurther

i ncl udes i nt Sgra quFtand tom e sugigceof thedaym framingen akiniediaarspihl
surface of t tispebed SudtOmhAl Wherthe AnGR IR AN: SPk LAk .0 spesed such that when
the drumis lrhgltja_t ed inafirst di reéﬁgﬂ%&ﬂtnhsagﬁ%g%%?%[og @83?%%%508'1%?% m xed
and when % he@§ma%ed and when e dramds seatedih alsdcend dectionehe SsHiai Sreal ©

di scharged f; | rum, wherein,.the drumis forned by a nethod

conpri si ng t%lgéﬂaggég&@soq%#}? d&‘*}’"&'@ﬁf&%ﬂ& i1p &pmgd baraanethod eompraging theer
nol d part cosiegiafi;ng a surface extending between first and second heli cal
edges; 10 b) nounting the first helical inner nould part on a support c)

encl osi ng thy i NnnNRepdiRll LRt %E’Sﬁ l5 it hi,n an outer mould formed by
at |east one ou?grpm d ar%g;He 1 flﬁgisir%xgne\gléogggﬁ%cﬂﬂtﬁ”ﬁ@g? hel i cal
mol d part t Fxtending beswednfirst anvosebahdilastical dlged;or m an i nner nol d assenbly; 15

e) injecting a polyurethane elastoner into a cavity defined by said inner

nmol d  ad€entl)y andoritingdhu first Helidatinmass) ah%xf@él‘?gaﬂ i nner wal | el ement
conprising one half of an interior wall of the m xer and one helical

bl ade; ) enclosing the inner helical mold assembly within an outer mould formed by at

least one outer mold part;

d) fitting a second mating inner helical mold part to the first inner mould part to
form an inner mold assembly; '

15 ) mjecting a polyurethane elastomer into a cavity deﬁﬁed by said inner mold
assembly and the outer mould assembly to form an inner wall element comprising one
half of an interior wall of the mixer and one helical blade;

1) allowing said polyurethane to cure;
24 removing said at least one outer mold parts to expose said inner wall element;

20 'h) removing said inner wall element one of said inner moids;

- According to a seventh aspéct of the present invention, there is provided

- a vehicle mounted concrete mixing drum formed by a method of manufacture o
comprising the steps of |

a) taking a helical inner mould part and mounting the mould on a support;

25 b) placing at least one external mould in opposing relationship to said inner
mould;

-10-




f) allow ng said polyurethane to cure; g) renoving said at |east one outer
nold parts to expose said inner wall elenent; 20 h) renoving said inner
wal | el ement one of said inner nolds; According to a sevefevahiset06of the
present invention, there is provided a vehicle nounted concrete m xi ng drum
formed by a nethod of manufacture conprising the steps of: a) taking a
helical inner nould part and nounting the nould on a support; 25 b)

pl aci ng at | east onetexte nal pnuld.'n opposing relationship to said inner
moul d; -10 8 “NoveMEFIERDECWahlematerial intp a spaqedirmekbeineer said inpamoulds pace
for med bet Wegid 5iid dutef Bl dBththar NGRAle Otk ol R IRHEA clditot Whfen
flowable material forns a helical elenent I C wll tormat |east part of
an i nner sur Wak éorgt atdgasd part wfan énner sufice ofjsdidhdnan; | east one outer nould; 5
e) renoving the helical elenment fromsaid inner nould; f) repeating steps
a) - e) so ad)to fanovingdecariesshedd qsdr iehigdEnt ; g) preparing an exterior
surface of the helical elenments for bonding to a structural |ayer of gl ass

fibre. Prefeepbl yréhevihp dvetiliealBiiént Boni SidRInkHHRuIENe. 10 According to
one enbodi nent. the helical blades projecting froman inner surface of

said drum hage a RipestinglstBRND-QYs@®hs B %e&ind%eﬁﬁﬁl%ﬁe%m&?d are formed by

el astoneric material. Preferably the wa strength of said drumis around

600MPa at a pwal | ' - &g}]ﬁ an
i nner |ayer \g/\)/hi chpl}eg a %?%(t?frlr%te ycgﬁgh%?{ge%@%ﬁr&gkéggwp%es s%ﬁ%’étur al
| ayer conprilkyer diiglassdivre.wi ndi ngs fornming a layer of approximtely 5mm
t hi ckness. According to an eighth aspect of the present invention, there is
provi ded a Prefdatly tier lowible thateriabRGoBhRetBhnd. g drum the net hod
conpri sing: conbining

10 - According to one embodiment. the helical blades projecting from an inner surface of

said drum have a pitch dimension of between i- 2 meters and are formed by
clastomeric material. Preferably the wall strength of said drum is around 600MPa at a
wall thickness of 8mm. Preferably the polyurethane forms an inner layer which is
approximately 3mm thick. '

15 Preferably the structural layer comprises filament windings forming a layer of

approximately Smm thickness.

According to an eighth aspect of the present invention, there is provided a
method for making a concrete mixing drum, the method comprising: combining |
a first helical section and a second helical section to form a substantially

20 continuous layér circumferentially extending about a longitudinal axis of the

~ drum.

Accqrding to a ninth aspect of the present invention, there is provided a method
.: for making a concrete mixing drum blade, the method comprisingzproviding a
25 - mould having a recess configured to form a drum blade; locating a reinforcing
member in the recess; and inserting polymeric fluid in the recess such that the

- fluid flows about and substantially surrounds the reinforcing member.

- According to a tenth aspect of the present invention, there is provided a

. concrete mixing drum comprising; a first helical element; and a second helical

-11-




a first helical section and a second helical section to forma
substantially 20 continuous |ayer circunferentially extendi ng about a
longi tudinal axis of the drum According to a ninth aspeétNogsmkeR20d§r esent
invention, there is provided a nethod for making a concrete m xing drum
bl ade, the method conprising: providing a 25 nould having a recess
conf | gur ed clamdns jomed tr thnfirbanitical AGALANG e I ACAARATBERER 4y the
recess; an inser%hng@gol yneric fluid in the recess sucFr1i at tt e fluid
fl ows aboutNG¥r40Re Belicehelemany fayur @ substhntinie comtimfoms dayey nenmber.  Accor di ng

to a tenth resent inyentian, there is provided a concrete
m xi ng dru%ﬁ'g]%ﬁnp%?rglfagg&é&@l?%%b%é# du@f‘@ﬁﬁ%‘?;"%ﬂﬁj‘i@%econd helical -11 8

Novenber 2@@6ordétgtwed elbwinfiespeet diBe bidssht iNELd - rein the
first helical elepent and the Iisegtconde elsi cépeéﬁtgﬁiéﬁ@rgmggld%ggt antially

cont i nuous SIeaFaF of & Fenauee eniaing duhy thetlemdhnenantyitg:a hatiegi t udi nal axi s of
the drum i 0 _an el.event spect of the present invention, there
i'S provi deéﬁlgﬁ{egfglggﬁﬁe’natn%o%p(gywﬂﬁ :ﬂgfd@ Ifegratly f@’ﬁl}?ﬁpwthl?eanéleéimdmgconpri si ng:
a helical frpeltheghélc shell; and a polyneric blade integrally formed with
~and extending fromthe shell. Also disclosed is a heavy duty rotary

concrete rilsodigloghdusm kapailterothy @hnbae MBM ahf capagﬁﬁk&*a%me&] a vEHHLY ot ary

concrete nixing drum capahl e of attachmaﬁ% to a vehicle; the drum

conpri si ngf]véyr Aot CRERtGML s Esliviagepatle of attachaset b h weldolec ther ot at es sai d
drum for mxing of said concrete and a second end from whi ch m xed
concr et e idsumgpEmpHgingadirstndrvdiich engagesir duiveé assemblhyf which ratates safdmain | east

one | ayer nJ: j terial wherein fhe druminc|ludes a wall having
i ntegral i%%%&%ﬁr%ﬁ'&ees _"i‘_%‘ﬁ%m‘g? ?’é“%‘ﬁﬁ] xé"%’ﬁ?"'&“&oncrete and an
i nner  sur idischargtd; cvhepéin BRIdREuRiXinaufBétulddSiork AP ka8l Shedlyet BfpiRgpdary | ayer
bet ween-the concrete and said i nner surface; wherein the drumis forned

accor di ng A wherm the dipwaciudesaywalbikiving wmitmal intonal freationsuiiicland
founting bRSEndte WhikinB b1 2aid WBRGEde'and an inner surface which promotes mixing of the

concrete at the boundary layer between the concrete and said inner surface; wherein

the drum is formed according to the method steps of:

a) taking a helical inner mould and mounting the mould on a support;

b} placing at least one external mould in opposing relationship to said inner

mould;

_ -11a-




b) placing at |east one external nould in opposing relationship to said
inner nould; -1 la 8 Novenber 2006 <c¢) injecting pol yurethane into a space
fornmed between said inner mould and said outer moul d; d) 8MNeKBWRYL%he at

| east one outer nould; e) renmoving a helical blade part fromsaid inner
mould; 5 f) repeating steps a) - e) so as to forma second helical blade
part; g) mating the first and second helical blade parts with an interior
shell; g) preparing an exterior of the drumfor bonding to a structural

| ayer of gl @ps fihjestihg golyusbmahd ®itd & i T alel ' erior.
10 DETAI LED %)ESCRIJPTI Cg]\IIh’T)rrllgnb present ?‘F\a\?ggﬁéﬁ t%ltvl"él:ﬁ)ﬁgfvc\l/ be (‘5%%1@@?@%%5&
accordi ng t 8ugrpro8ldirred but non limiting enbodiment and with reference to
the acconpanying illustrations wherein: Figure 1 shows a side el evation of
an i nner held) cal remonidg grerat leakl queremtd méudds a si de el evation of the nould
part of figure 1 including exploded 15 external noulds; Figure 3 shows a

si de vi ew of) t he rémondng mhulichl pRAE paft HonPsi@nbr aRdl@ fully enclosed by
external moul d sections Figure 3a shows an enl arged vi ew of external noulds

expl odeds fr@m a hglehteidy stepdl HAQ) ks o f%ﬁn%is%ﬁxﬁr%hcﬁfb?a}e%giﬁ;e”' arged vi ew of
I u as

the assenbly of figure 3a with outer nould parts no senbl ed. Figure

4 shows out MO by j axﬁ%@':&ﬂﬁ‘ﬂs ' | bl y  upon

conpl etion of inj egfllggﬁlé%‘gtsan e asto%%%ar&esqgﬂ{sﬁg@s%ﬂ%rﬁéﬁcal bl ade

part. producggl by ,aRthif FRPYAMid Hthd Binl R} Bonaind R UrlbeBSPETE! of gifss’ ' OUT 4
fibre;

h) winding the structural layer about said exterior.

10 DETAILED DESCRIPTION
The present invention will now be described according to a preferred but non limiting
embodiment and with reference to the accompanying illustrations wherein:
Figure 1 shows a side elevation of an inner helical mould part;

Figure 2 shows a side elevation of the mould part of figure 1 including exploded

15 external moulds;

Figure 3 shows a side view of the inner moufd patt of figures 1 and 2 fully

enclosed by external mould sections

Figwe3a  shows an enlarged view of external moulds exploded from a helical
blade part;

20  Figure 3b shows an enlarged view of the assembly of figure 3a with outer mould
parts moulds assembled.

| Figure 4 shows outer mold sections exploded from the inner mould assembly

upon completion of injection of an elastomer.

Figure 5 shows a helical blade part p_roduced by and removed from the inner
25  mould assembly of figure 4; '

49.
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-12 ------- ---- - - ---- 8 Novenber 2006 Figure 6 shows a coupling of
separate and conpl enentary helical blade parts fornmed by the arrangenents
of figures 1-5 and which forman inner wall of the drum S8Mayember 2008hows a
housing for assenbly in which the inner wall of the drumis placed after
nmoul di ng helical blade parts for preparation of the blade parts to receive
5 an outer structural |ayer; Figure 8 shows an assenbly including a mandrel
for nounting said inner payer for applying an outer structural |ayer of

gl ass fibre; Figugeie 9 %BOMEaao@QiﬁB!oﬁ@ﬂ:ﬁé%%ﬁﬂeﬁm@ﬁﬁi‘yﬁéﬂ&ﬁﬁlﬁ# , The
concentrated wear, _points in the prior art steel drums reduces t wor ki ng

life of 10 formedhyihe amengementsiaf figuresdts gnd whichrfonm an amenweltofitthe Ghas|
druns are fabricated from rolled flat sheets which formcones and a

cyl i nder whi Eiguag @ t heshpws abousingpfor hesembly inweltich thg. insfer svallnefdhedruspisr al S

are then wel ded to.the ipner sur e of the drum resulting in a high
"specific gr agﬁﬁ/& %%eg&?maﬁgg’gﬁ%aﬁ’%ﬁﬁé IPWHP%@W%FO TEEBNVEr et
whi ch cans beaﬁ@ﬁt&fﬁﬁxdﬁ&ﬂﬁgeﬁehi cle to which it is attached. The st eel
druns 15 suffer froma nunber of disadvantages including susceptibility to

abrasion at § gunct | ' ' coni cal seqt.ions and the
tendency for unwant ed b@ﬁst:%?s%%ﬂﬁad I‘E‘%’E‘%g‘ %@@P&iﬁ rrrﬁogglﬁgﬁé%dﬂ%ﬁ@%‘?ﬂ ces

formed by t hforapplying 4 aesstrutinral et of glass fikie; snoot h i nternal surface of

the steel drum pronotes sliding abrasion and inhibits mxing at the

boundary | ayBiguth® to bievd Dversleed daineWithQfackringtitRa ;at the 20
concrete/netal interface. The nethod to be described belowis an

al ternative The &sticBni®ite® etk phikts ﬁ{'ﬂePHSr are @8t d s%ﬂ%@%@!ﬁ%ﬁ No

met hods of manufacture described in Internationa
PCT/ AUCO ® 1 2the drenspengaditating dostlyoepair ordeplacatieny. Steel demsred Pabricated fb@st i s

heavy duty c het e .m Xi drum i s for,med,using bpth internal and 25
ext er nal m)uﬂ% sqﬁfﬁgmagdﬂgﬂéqrﬂcfggewdﬁﬁy %‘%Eﬁcﬁﬁﬁt@amm pgetheryr ned by
helical bl asiefi ArRffcddi spitaliate ®OR Hefied 16 Wid Miler kAL SfinOlinf® drum i n
one direction and . . )
: resulting in a high specific gravity vessel whose self weight reduces the amount of
concrete which can be carried by the vehicle to which it is attached. The steel drums

15 - suffer from a number of disadvantages including susceptibility to abrasion at the

junctions of the cylindrical and conical sections and the tendency for unwanted
concrete build up at the sharp corners and crevices formed by the mixing blades. In
addition, the smooth internal surface of the steel drum promotes sliding abrasion and
inhibits mixing at the boundary layer due to the low coefficient of friction at the

20  concrete/metal interface.

The method to be described below is an alternative to both steel drums and the
plastics drums formed by the methods of manufacture described in Infernational
Patent application No. PCT/AU00/01226 to Rodgers and Khouri. According to the
. method, a plastics heavy duty concrete mixing drum is formed using both internal and
25  external moulds. The drum includes an internal arbhimedian spiral formed by helical
blades or vanes which mix concrete during rotation of the drum in one direction and
discharge concrete when the drum is rotated in an opposite direction. The drum is

generally pear shaped and includes an opening at one end for entry and discharge of

concrefe.
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di scharge concrete when the drumis rotated in an opposite direction. The
drumis generally pear shaped and includes an opening at one end for entry
and di scharge of concrete. -13 8 November 2006 The fi rs® Novepbar J0Q6he

nmet hod according to one enbodi ment, involves the use of an internal nould.
A pol yurethane druminterior conplete with internal helical blades is
formed between an interior and an exterior nould set. The exterior noulds
are easily renoved after the pol yurethane is fornmed, however because the

m xer i sda dibs st %eplﬁlgbémﬂtﬁqdmcsw&r@tjeohaegbo?ﬂnm#tﬁgT(ﬁgmlthﬂsle;dfaﬂ t he
maxi mum di a o the conplexity of the. plade noulds, it is not
possi bl e to%ﬁ{%{ Pﬁ)glg q- n#%f) i%’?etg edﬁ'émc'('i‘ Oéf:@mp}ﬁt"e\‘i’ﬂﬁﬂﬁﬂn@mcﬂéﬂ@ﬂﬁé 13 he

moul d.  Accorfolinigl betwbdeatintiod ABd bt exXtEHER hBLIASECT Ti | ' ons
whi ch can be renoved fromthe noul dg, and ther? ] omiﬁxttgig& or r#é%ﬁ%ﬁ%f npl et e

i nterior. TRAFEOYSs after the palywiethane isifoinoed; bawewdribesause teumixtr ks aydssedt o 10

| etegth 14Ql.0I s t 1 | t [ |1
cecti one weesRel it elOGbRLN Atnk BN 1h BBV SR PR 1 i 5 a
new appr oac komplexitgrofittieobladehinsitds, i BroPpodifile K@M 6!1&\,‘\%1?%1?1: R b codfidiete

Referring to . figure 1 there is shown an assenbly 1 conprises a
support 12 Piseand theagrmere theanowld.aAserrdingtp dhe elasterheniadruinrinteionisul d

nbly 14 i ' fi line [4] .14A.
Moo 0 b sonElomMEy ot SHAYcal be rEmB U o Inl Bhlds Sanhen st A ity
helical i nt érdcompletetiftationUTHislindibr SOMER FeThfokéed WiRtPstRleaRA 19ferd RAL i Nterior.

Once nmoyld assepbly 14 is forned, it may be transferred ndnually or
ot her wi g@ f B?mﬂg%n%ﬁﬁgx% puag tegether qftwp somplasrentasy inner wizllisegfionsxt er nal

moul d[ s] pahichlfe tcH SRV LY Bl h Gk lqure 2. shows a side el evation
of 20 the rould asser!rﬁﬁy 14 %Pl ef%ag%rnget@dvﬁtﬁsq%%?%ﬁgﬁ130%%*"3%?%"%5‘[@ nal
noul d part sfuBingadrgs intésorsivovimotw ih Hgipriorart. noul d parts 16 and 18
encapture nould assenbly 14 but |eave a generally helical cavity

ts 2 ere 3et \SﬁleRefeﬁiﬁgtwﬁgl&é naherawhdwa@htagsehﬁol?ﬂd vﬂiﬁoﬁ‘«?dbgg/rist%% Syt #d and
. ’ %ﬁc%trgge?\?esl a%dI 1'2 ?%ttfe?ec;nn; l?e]itcgleinierozglgilﬁll gssgmbllytlzlt. JM()uldt i
15  assembly 14 is shown in profile by line [4] 14A. Mould assembly 14 3 is initially
prepared in a separate mould having a helical interior so that mould 3 14 conforms to
- the shape of that interior. Once mould assernbly 14 is formed, it may be transferred
manually or otherwise for mounting on support 12 in preparation for receiving
external mould[s] parts 16, 18 (shown in figure 2). Figure 2 shows a side elevation of
20  the mould assembly 14 of figure 1 with exploded opposing external mould parts 16
and 18.

As shown by figare 3, mould parts 16 and 18 encapture mould'assembly 14 but leave
a generally helical cavity therebetween. Once external mould parts 16 and 18 have
been secured and sealed, polyurethane is injected into the aforesaid cavity 19. It will
25  be appreciated by persons skilled in the art that more than two external moulds 16,18
may be used to fulfill the same objectives of encapsulating inner mould 3. Figure 3
shows a side view of the inner mould 3 assembly 14 enclosed by external mould

sections or parts 16 and 18.

Figure 3a shows an enlarged view of inner mould[s] assembly parts 14A and 14B

30 exploded from inner mould assembly 14 and outer mould 16 revealing a section view
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25 be appreciated by persons skilled in the art that nore than two external
nmoul ds 16, 18 nay be used to fulfill the same objectives of encapsul ating
inner nould 3. Figure 3 shows a side view of the inner nﬁllﬂomer@eag@énm y 14
encl osed by external nould sections or parts 16 and 18. Figure 3a shows an
enl arged view of inner nould[s] assenbly parts 14A and 14B 30 expl oded from
I nner noul d assenbly 14 and outer nmould 16 revealing a section view -14 8
Novenber 2006 of a part helical spiral or elenent 20 retrieved fromthe
cavity 19 deéﬁmmmcammmomahéﬁtsﬁomiévsd%ﬁaﬁeéaﬁ{s&%nww uld 16

foll ow ng m;agc]él{én of oI yur et hane. gure 3b shows an enl arged section
vi ew of the €Y fhaa@fléBaadwtemnmma@follpmmgmemoasﬁpulwumanubmd

parts 14A, 14B and m)uld 16 are shown in figure 3b in 5 abutting
rel ati onshi pFWtqﬁbrﬂhDE’é@npaiargemm v&wfafnhn@aksémblylmjf dighieda with moulds

ol yur et hane nt aV|t or t ween rnoul ds, 14, 16 and
5)8 yReferrl ng ?ﬂffé%g gl P%‘tss% 4%1&‘55“9?@&(36%@8@5‘“@%@8
expl oded 5f r cibutdig rela&e@smmdnaaé&ﬁm Ywhich & RS fibh BFa p&%&ﬁ&' on

of an elastoner. Upon renoval of inner nould sectionS or par 413,
hel i cal (or @F%‘?Fé@ﬁl)m[%?avﬂm 13fouredibetivasn inoelds fldy Feexhdfk8om t he el ast omeri c
material injected into the cavity defined by assenbled external noul d[s]

‘parts 16, 1Refrdingdolfigutest theresihshown oufer giolEscdtiomylgeand s epiridd fongthee 5
(ar_chi medi an)

shows a first helical el 20 formed .in first helical

spiral . The ‘BB Lﬁggﬁs,epﬁgredf E’?’ BB%%%O‘PEIGFB%Q sgtipn ebamel a$tﬁn1@6 Ypem a
second hel i Ga B I forns
one hal f 15 of ogal?oﬂnlg} et edms%g?lgﬁé&jjlaﬁg 1% ade %% %\YZ are W 'ﬁ‘??

di sposedOon h#g bpemisrmed fromethe eIaStonfcrnchnatehnalrm_]E&ed mtusrﬂrd: dayity l‘ldimiddsf;es ses
descri bed her scribedq.with reference to figures
1-5 result mg%%éec g‘%ﬁlae'flf)@glﬁ ?Fﬁ%?ﬁ'gll%eqﬂgﬂ? @]142ﬂ3h%ﬁ} %’6‘35&@5’&3{%5 Wi th
and is CO”WIEMQE@.&@S@E&Wéléiﬁr&'h@li@ﬂﬁleﬂﬁgnt%ﬁfr&e&ﬁgghﬂsth@ﬁég?l eted inner

wal | 26 including integral helical blade 28. Figure ows a pair of 20
hel i cal = sect{shinetiay mrqlgjl‘heanwd@mhgd prheesamepéaltqdmdagmndem
ot sklend BN MG Bl B elermont 33° HeMA Dol one Tl ' " 1"

15 ofacompleted shell havmg blades 28 which are integrally disposed on an inner
surface 32 of the drum 72 formed by the processes described herein. A repeat of steps
described with reference to figures 1-5 result in a second helical inner element [9] 24
which co operates with and is complementary to helical element [8] 22 to form a
completed inner wall 26 including integral helical blade 28. Figure 6 shows a pair of

20  helical sections 22 and [9] 24 formed by the assembly and process as described with
reference to figures 1-5. Sections 22 and [9] 24 are in the form of two parallel helical
spirals spaced at 180 degree axial phase difference each with a reinforcing rod 30 (see
figures 3a and 3b) in the interior edge, which may be a continuous filament and resin
rope. As these blades 28 are integral with the interior surface 32 of the mixer, it is

25 convenient to join these two structures along two helical lines 34 mid way between
the blades 28. In this way the interior is formed as two identical mouldings or
sections 22, 24 which can be removed from the interior mould 14 and exterior mould

sections 16, 18 and which also contain the complete reinforcing rods 30.

As shown by figures 3a and 3b, the moulds 16, 18 contain a layer 38 of glass
30  reinforced plastic which bonds to the polyurethane of clements 22, 24 which 15 are
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spirals spaced at 180 degree axial phase difference each wth a reinforcing
rod 30 (see figures 3a and 3b) in the interior edge, which may be a
continuous filanent and resin rope. As these bl ades 28 af&orembsg?® with
the interior surface 32 of the mxer, it is 25 convenient to join these two
structures along two helical lines 34 md way between the blades 28. In
this way the interior is formed as two identical nouldings or sections 22,
24 whi ch can be renoved fromthe interior nmould 14 and exterior nould

secti ons 16,forffed againktiit: NinathisGw: &} . ' i 30. As
shown by figures_3a ,and 3b, théﬁgguldgn%@?hﬁ'm%gﬁégrﬁgg"gégﬁ&%ghgﬁﬁblass
30 rei nf or céofeligalijeinting linesitnid way befavepn thebladds 28eandh stFfinmerishelp20 24

which is ar V, f of.IE against it. In this way the two
nmoul di ngs o?e%dgit?irgcr?z%fg,gggﬁc@%g%gﬁsr@dsg?rf”r?g‘ two helical jointing |ines 34
md way between ihe bl ade and a stiff inner shel| 40 ready to receive
the struct u\rggﬁmmpsoq?fﬁ@%ﬁﬁ?%ﬂpmmfﬁﬁ%d phrgpefagtigag theemixer is as
preferred mgphegs.of nmanufacturing the mxer is as 5 follows. As shown by
figures 3a and 3b, inner helical rnmould 14B includes surfaces 42, 44 which

extend[s] fr hGy | ) e . formed helical, bl ade

(28) o a mairy oy Rt 4 38 SulPYola MERR e R e & tade 26

Surface 44 fwhidsextemifsirfiomatjeintilihe/46 aiidwal betvesehi t@Y forled RlaPbAge @8? ecess
d.or..10 filanment rope 30. The next step IS fitting

50 for the reinf.orcing r

rei nf or ci ng '¢ B MWI‘SEWF&%@D%@&G of{the bladn 38n Purfage 4dhfacesnt r al i ze
the rod. 30 idwadé BeFivetndde ' mgg : e ronfBLL0 (?e'ical
noul d 14A i s prepared, efitted an eil'é}ﬂf%olnne %%ﬁésseoa‘%?ﬁﬁmﬁ'g%ﬁ'@ggo ot
shown) 1@ mbildmgent 2¢pesdCo ribhe ext step iﬂﬁﬁngd@ﬂfwﬁngfditﬁ?mwﬁth@al e hséé’ce'kss
formed by 1 | ds. 14A. 14B and. noul d 16, the surfaces o ich are pre
coated Wit h?lg)mﬁﬁ?/@’ B’g“%‘r“’“%@%ﬂg‘lﬂ‘ﬁg‘)mwé@&e&r’%@@tm@qrmmﬂw%; de an
interior nowyding 58 to the polyurethane el astoner. Seals 60 are

i ncorporated into a joint fornmed between the nould 16 and noul ds 14A, 14B.

Fol I owl ng t Al dafisl}endRbVbEIdNASs SRt REtel Snd is joined with seaﬁng’ gaskets (not
shown) to mould 14b along their inner edge 48. The helical mould 52 is formed by
15  moulds 14A, 14B and mould 16, the surfaces of which are pre coated with a layer 58
of glass fibre reinforced plastic, to provide an interior moulding 58 to the

polyurethane elastomer. Seals 60 are incorporated into a joint formed between the
mould 16 and moulds 14A, 14B. Following this the polyurethane elastomer is
moulded into the cavity 62 formed between the moulds 14, 16. The elastomer

20 polymerizes to form section 20 which comprises half the interior layer of the mixing
drum 64. The polyurethane is allowed to cure whereupon moulds 14A, 14B and 16
are removed to expose an inner shell and outer surface of the polyurethane section 20.
This allows removal of the helical section 20, the interior polyurethane moulding.

‘The above process is repeated to provide a second helical section 24, having blade 28
25  and interior wall moulding 26.

The two helical section 22 and [9] 24 are then assembled in a jig 62 as-shown in

figure 7 whereupon they are joined together using a polyurethane elastomer

compound. An inflation pressure is applied to the interior of the mixer to ensure it

conforms to the interior of the jointing jig 62. The top half of the jig 62 is removed
30  and the external surface of the polyethylene joints is cdvered with glass fibre -
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nmoul ded into the cavity 62 formed between the noul ds 14, 16. The el astoner
20 polynerizes to formsection 20 which conprises half the interior |ayer
of the mixing drum 64. The polyurethane is allowed to cuf Bovimbeeif§én
noul ds 14A, 14B and 16 are renoved to expose an inner shell and outer
surface of the pol yurethane section 20. This allows renoval of the helical
section 20, the interior polyurethane noul ding. The above process is
repeated to provide a second helical section 24, having blade 28 25 and

interior walseinferdbdlhRgicR6 Foiibﬁlﬂgvtﬁathﬁieleﬁaéma‘a @ﬁfféd&rbf%?e &Bﬂdk&}ao%eﬁ{aﬁ then

assenbled in a jig 62 as shown in I gure 7 whereupon the e10|ne
t oget her us|lﬁtjﬂal‘Qﬁﬂhymllé{?mal?éﬁpewdsfomﬂmndmgmrﬂmutmctumIaynfIAtt}mstzmeeﬂ“sure i s

applledtot ure. it . conf |nter|or
of the jointl ng it H@Z{d% lgl?‘%lﬁ aﬁgf dt8 @meﬂmae@aiygr g’r‘?gs\?@h fggn d t he
ext er nal Surzfm'eaﬁi of hallpelofeidwmbenediui, "I‘Ee Jgsz:ﬁ\f%%demme haﬁ%ﬁﬁéq

-16 8 Novenher 2006 reinforced plastics. FolTowi ng that, the exter

surface of tIARErA¥(Er 4661 ths dromds Hawéemdmo@rw,dmgrstadmﬁﬁmshomupﬁgpa@ed f or
bonding to the structural |ayer. At this stage of the processing a drive
ring i s applA stéckmandiel 6ok ynsexehimtethieapen (dikdhatge\ientl 68afnthe htixer sonledt if ayer

or wall 26 qof he m |n dru The Q2 is renpved he now formed 5
i nner | ayer "2 8‘?“‘? g (Pl SPP‘&H%%%Péﬁ%%manw vy ugféﬁ"{%r? f8s pes hown

in figure 8%3%&%?@?@&@%@%&ﬁoﬁ RPRE hfded i85 1%15&?& Qﬁgﬁlolfvﬁ')tév\ﬂ?ﬁ ge) end

68 of the m xer so_t reaches the drive ri rch is
common to h@&%fyquﬂaﬁgﬂ (zoishewn). Wt glgssdibre femdforbed plastic extenibr afthe mpar t s

(ot shafn) PolfxdheElintefiof 26 Aichfiy e dive uff en Saliteaasd cuf The s ¢
pol yur et haneibrélieﬁ{fbﬁ:bd %&shﬁeﬂ@ﬂ&eﬂ) fs‘éxfeﬁ&e(ﬁé\}ek‘ﬁaerdlwxa?g%‘%nﬁls ﬂé}ﬁ’g eC“r e.
over

The glass fibre reinforced plastic exterior 70 is extended

di schar ge erduchhes formsaacgelosed vassel meainstithe mendrel.encl osed vessel agal nst
the mandrel. Structural |layers of glass fibre reinforced plasticare applied
by one of t Reukincaldayersofiglats fbramitdbrbed plastiear applistiry @iedf tskiovds )

Cont act noul dlth 2 ‘ri‘%aq eallqgus%ysghﬂgsctlonal gl ass fibres and resin.

15 a) Contact moulding of random and/or directional glass fibres and resin.
b) Filament winding.

) Surface finishing by filling and grinding or/ Moulding a gel coat finish using

vacuum or pressure.

The winding step is conducted by winding device 64 after drum inner layer is
20  mounted on mandrel 66. (see figure 8). As represented by figure 9, the final step in
the construction of the drum involves the installation of the track ring 80.

These are known in conventional heavy duty drums and comprise a cylindrical rail
attached to the mixer adjacent to the discharge end and which is supported by two
rollers to allow the mixer to be rotated by the gearbox at the drive end. The ring is

25  held in position with rubber gaskets (not shown) which seal to the mixer and this
space between the ring and the mixer is filled with a liquid polyurethane which bonds
to both as it gels and cures.
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b) Filament winding. c) Surface finishing by filling and grinding or/

Moul ding a gel coat finish using vacuumor pressure. The winding step is
conduct ed by wi nding device 64 after druminner |ayer is 3dow#Ehst #960on
mandrel 66. (see figure 8). As represented by figure 9, the final step in
t he construction of the druminvolves the installation of the track ring
80. These are known in conventional heavy duty druns and conprise a
cylindrical rail attached to the m xer adjacent to the di scharge end and

whi ch i s sugpopératobthis slistomer iristnitsAhelda@MrbRSheTnheE shall RARE Qlte@lttﬁ%kby the

gearbox at the drive end. The ring is 25 held in position wth rubber
gasket s ( no®ngradapnegie the steelsupport rllers. Yo thisway ths concenreted loedswen t he

ring and th ' | IJ, | ' Laui.d.pel yur et hane which honds to
both as it 38{9%&(3‘?1%6‘?3?‘%‘%? &gsfgé %J%I%\?éﬂ%b%eég V%'g‘g)éijaFtr‘i’n’c%é? theimpixes el o) ast oner
transmts the loads fromthe. m xer shell to the stee|] track ring and hence
to the st eelmcg’ou@g%ff) 96 Icfré'logl.mff")ri’ ?W@Wi‘% %Pllelé fofragramyangkcogiral .
spread apd @i delively GHEEHSIgMeR MRS FrkicBdnd bR %@ﬁ A WELlcrkine M xer
shell. According to one enbodi nent, a conputer %e enpl oyed to program
and control 1&erhe del i very of the polymer to the nold surface and the
application of the structural |ayer. The winding of a fibre reinforced
structural [Tagavinding of m\filire ecinfompdt structmedl tayet g involvé dsthigercdfontreBéd Wet t ed

fibre rovings fromairound gP& ating forner. The tensile strength of the
wi ndi ngs mayEBIANE QHTEsR W T &romygrognd arotatingfosmer. nlhg tensilhy si cal

properties gfredghfof the mﬁ%&%@ﬁ%ﬂi&%&&%&%ﬂ%@rﬁ%}%@ r%‘lé jii%['ﬂ]'ﬁf to the

| oads inposed 1n use of t ni shed drum p1 cal e drum
are axi & bphyhieaypropadiss ofiiedilament wetndeticiued the fdresape bligkddy Haslosds oad at

the drive end of .the dr driving torque and support | oads at_ discharge
end truni on#%?%mﬁﬁ?@%%%e%‘?ﬁgbrﬁmﬁlqa . 3FP}1§@%'¥P§1 g ag) B‘Pﬁéjmg”ue
fibres to Wihiuiwight BEREE Ahchdts, lied 8RS 103 ot FheileGnd B¢ val |

|

thi ckness towards the discharge end to acconmodate app er [bdads.
- driving torque and support loads at discharge end trunion rolls. The winding pattern

of the filaments 70 aligns the fibres to withstand bending stresses, increasing in angle
15  andin wall thickness towards the discharge end to accommodate applied roller loads.

The rovings 70 which line the drum may altematively be drawn through the resin bath
and applied to the surface of the drum as a wide ribbon comprising thousands of
tensioned fibres. The windings 70 overlap until the required thickness is reached.
The surface of the drum may be covered with wet resin and small irregularities which
20  need to be addressed to provide the external finish. As a result of this construction,
the spiral mixing blades 28 inside the drum are capable of withstanding high bending
and shear resistance during mixing operations. The inner elastomeric surface 32 is
highly resistant to abrasion by concrete yet it is softer and lighter than the steel
equivalent. The higher resistance to abrasion is facilitated by the natural elastic
25  deformation of the elastomer which absorbs the kinetic energy of the concrete
- particles withouf gouging of the surface material. In addition, due to the property of
the inner surface which will preferably be polyurethane, the concrete will be mixed
rather than slide at the boundary layer ensuring efficient mixing of the concrete
- throughout the mix and reduction of abrasion due to the smooth curves thrdughout the
30 interior of the drum.




The rovings 70 which |ine the drummay alternatively be drawn through the
resin bath and applied to the surface of the drumas a wi de ribbon
conprising thousands of tensioned fibres. The windings 78Nevestreatflanti |
the required thickness is reached. The surface of the drum may be covered
with wet resin and small irregularities which 20 need to be addressed to
provide the external finish. As a result of this construction, the spiral
m xi ng bl ades 28 inside the drum are capabl e of w thstandi ng hi gh bending

and shear regj ne [y JXI Ng, operati.ons. .The, i nner el astoneric
surface 32 i?hﬁh%%?ffqﬁ%éﬁg?s%arf’ g“ﬁ%eegy Reiagalding wteggaliy; with thegealh of
and |ighter pBaftidtustaahaves Wiffidss Bt 1 ifr 5f brasi on
is facilitated by the natural elastic 2%5 e?oﬁgﬁsﬁlﬁgﬁlaﬁj@e&gﬁgﬁmr whi ch
absorbs the Rpefatmglogder gy of the concrete particles without gougi ng of

the surface material. In addition, due to the property of the inner
surface whi chA futher pivefitagainl the bee gitplystice fdralemiting daoncictie e thémbe N xed

r at her thgam sl i de. at fb%e]%gunda{?%%er ensuring efficient mxing of the
concr et e > t hPERGHES O Py H8s A el Goditigps ayenmdpsivablafer eancrate mixingt h
curves t hr ougdyped; abdete: k& | 8 = Nov.e 006
Furthernore, t hei)t?l adégz%g&ﬂgpgﬁﬁ?gﬁgtcheng%%%méﬁr&ﬁ%ﬁé ag‘g&%%%‘?‘&gr ally
wi th the wal propggy siquirneé immediatelyifoilewinga edricidte por. fia vtnrhotblimbtedithé
sustain all | i or nial . poperating.l.oads. A fpurther lgglvant agg’ﬂ: n the use
of plastics ?@&e{lﬁ%’aﬂ%ﬁ nvﬁh’c‘fr‘{)}ﬂE“‘?tF‘gg“’Flﬁg%H@% ¢l high heab fnads whichot t he
pl astics mat gicteabe hdd0ht 166 BSlickéte BSurR: e ; Jef | as
t hey acgleol erataﬁ h(;dratti on éceadutciﬁng ﬁ%&%@eﬁ?h&%ﬁg@&%ﬁﬁﬁe@%gﬂﬁn
essent i pWal spusing wyvAntedcrcielenattidetydratioho Mhisphegomenanis difieulp kvoid N very
hot cli mat eswghg 1 \é%gnh}i'on l, steel vehi'nlg}I3 unt ed .m xi drunsvocl:onduct
hi gh heat | oads %I%ﬁﬂ] i“RCTe: gguﬁi'é’étyogf‘tef’ ‘@dgg'fé't‘@n%?}ﬁ’& I USEE due to
cont act wtrﬁbﬂn&heuwsldﬁeaf@édﬂﬁﬂm&ﬁiﬁﬂrlwaﬁ%ﬁhﬂi’s_th ﬁf'(fd?l thiththéd
steel druns a

hydration. This phenonmengn is difficult to avoid w S the
conduct i vi t yooRCTreds. gy somsdigt clirgates, dee is plated id the steebdrumsdn ah ettempirto mredte

outer skin ofJBEHE Wbl e TN § @A L chi ch h}ircfragc% 5 ahle&oghgrrﬁ:i%m act with

t he
15 reaction, it is sensitive to external temperatures. Accordingly it is desirable that the

concrete temperature remains acceptably low to ensure a satisfactory level of
workability and to retard hydration. Steel drums heat up significantly and conduct
heat through their thickness making the concrete vulnerable to the vagaries of
temperature variation. Overheating of the concrete mix is a problem to be avoided
20  and has in accordance with one aspect provided a method of manufacture of a plastics
drum to take the place of the conventional steel drums thereby reducing the unwanted
effects of high thermal conductivity typical of the steel drums; The plastics drum
allows the concrete to remain workable inside the drum for longer periods compared

fo concrete in steel mixing drums under the same external temperature conditions and
25  transporting concrete.

The method of construction of a plastics concrete mixing drum as described herein
provides an alternative yet efficient method of production of plastics drums. The
methods described herein allow for mass production with reduction in the number of

production steps compared to the known methods.




concrete. In sonme hot climates, ice is placed in the steel drunms in an
attenpt to arrest tenperature increase inside the drum As concrete
hydration is an exothermic 15 reaction, it is sensitive t&Nexamheh#l06
tenperatures. Accordingly it is desirable that the concrete tenperature
remai ns acceptably low to ensure a satisfactory level of workability and
to retard hydration. Steel druns heat up significantly and conduct heat
t hrough their thickness maki ng the concrete vulnerable to the vagaries of

tenperature R%ﬁil%ir%gn@éﬁ'bgzﬁfsbﬂgs le&ﬁqhgglggﬁ%ﬁmgﬂﬁa%@%oﬁé%em to be

avoi ded 20 and has 1 n-accordance w one a d of

manuf act ur e wpdidicplienstrngrbe thadentot the irakeatislh g Hload] d@écrﬂ:@&h&@iﬁv\ﬁiﬁdal?na' st eel
gh thermal conductivity

druns thereby reducing the unwanted effects of hi

typi cal of t é’ag’ﬂsﬁ'g&mvmﬂﬁ%%i%ﬁcwamﬁmwnm the concrete to
remai n workabl e inside the drumfor |onger periods conpared to concrete in
steel m xing druns under the sane external tenperature conditions and 25
transporting concrete. The nmethod of construction of a plastics concrete

m xi ng drum as descri bed herein provides an alternative yet efficient

met hod of production of plastics drums. The nethods described herein all ow
for mass production with reduction in the nunber of production steps
conpared to the known nmethods. -19 8 Novenber 2006 It will be recognized
by persons skilled in the art that numerous variations and nodifications
may be made to the invention as broadly described herein wthout departing
fromthe overall spirit and scope of the invention. -20 8 Novenber 2006
Clainms: 1. A method of manufacture of a vehicle nounted rotary concrete

m xing drumof the type having an opening at one end for receiving and/or
di scharge of concrete therefromand at the other end, neans for engaging a
drive assenbly so as to rotate the drumfor m xing or discharging
concrete; wherein, the drumis
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manuf actured from at | east one nould using at |east one plastics material;
wherein the drumfurther includes integrally attached vanes which outstand
fromthe internal surface of the drumformng an archi mebiNewmbpiZ0ge

di sposed such that when the drum is rotated in a first direction. the
concrete contents are m xed and when the drumis rotated in a second
direction t(mklgilﬁgantents are discharged fromsaid drum wherein, the nethod
conpri ses Ceps of; a) preparing a first generally helical inner nold
part; b) nounting the first helical inner nould part on a support c)

enclosing the in nermbgg’[%rl ﬁﬁhdﬂ%ﬁuﬁﬁ Inf%x)%fc?é 83&3@%@&0&}&&%11{1

at | east one outer part g a secon I Ng °I nher

part to th@nithlo$thd 6hav1ﬂ?ﬁh@p@@1hg at Ond &idoR RedeRA %aﬂ@bﬂd@ﬁl‘mg@bﬁ’ e)
injecting a pol yurethane elastonmer into a cavity defined by sard inner

mol d assentsbycraisdhembomuangrat thetheneyk nigays fay ehgagmgna driveassenedlly sehenent

conpri sing, on f.of an interio |I. of the m xer.a ne helical bl ade;
30| ovi ndd e T B it o intareing cotetol o fedikler one outer
mol d parts Iﬁaﬁ’lu%ﬁﬂﬁt?sfgtlﬁia% 118 ne l‘}ll\@l!llh u@@%rﬁimast 185 e 341 Qhéﬂ%ﬂ?r wal |

el enent from one o I nner accor ing to claim1

conpri si ng thehdruadfiirtheoinaludes ﬁpegﬁlly attmhedgraﬁesr\ehmh@msitm fo@mithe intéinal r ecess
formed in said inner nold part. 3. A nethod according to claim2, wherein
steps a) - SW)fa@r thepam @ammgném ét‘);'?ﬂfp@(b%lil eniFey dspessdorieh ileativen the deym wal |

element. -21 ---zc--n-=->=

|
Cherenn ¢ nbrated g st dglith R ores fontprts afe PEedREARERT AL B R coot a1
and conbi neothRdfiR b Redhd ditRfiodd contétid AeRiharlgdd ffinY bA18 delitd{Rwherein,

the method comprises the steps of ;

m)ld

a) preparing a first generally helical inner mold part;

b) mounting the first helical inner mould part on a support

c) enclosing the inner helical mold assembly within an outer
mould formed by at least one outer mold part;

| d) fitting a second mating inner helical mold part to the first inner

mould part to form an inner mold assembly;
| e) injecting a polyurethane elastomer into a cavity defined by said
inner mold asseﬁlbly and the outer mould assembly to form an inner wall element
comprising one half of an interior wall of the mixer and one helical blade; |

f) allowing said polyurethane to cure; |

g) removing said at least one outer mold parts to expose said inner
wall element;

h) removing said inner wall element from one of said inner molds;

2, A method according to claim 1 comprising the additional step of

placing a reinforcing member in a recess formed in said inner mold part.

3. A method according to claim 2, wherein steps a) —h) are repeated

thereby providing a second helical inner wall element.
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5. A nethod according to claim4 conprising the further step of placing
said first and second helical inner wall elenents into a jig where

opposi ng edges of said el ements are hel d adjacent; the maéNﬂﬁﬁéﬁéWQ@
defining an inner cavity of said drum 6. A nethod according to claim5
wherein said opposing edges are sealed to conplete said inner wall of said
drum 7. A nethod according to claim®6 conprising the further step of

removing said inger wal |, b é)(ar%(:é&]dﬂ}g ﬂo%lﬁﬂlgli RiLakdn esfﬁjspaﬂmgél}&’\ﬁélggf)g a

mandrel such that the nan i N sai fnner cav

met hod accofhiengvalicelehantdare ﬁhéhtéﬂ?%nﬂ%ﬁ{blﬁ@ﬂd fotif aﬁllﬁc@dvz@n said
mandrel via an open end of said inner wall 9. A nethod according to claim8

conpri sing swdadeyithe misingglrgh.  appl yi ng structural |ayers of glass fibre
reinforced plastic to the polyurethane inner layer. 10. A rret hod accordi ng

to claim9 whereicn th er,nal urfac of , the .druminclud el ast oner
whi ch al | ows mxishg o] Wﬁ@ogc?ﬁf ?1 48%3?%P%rﬂea€‘ﬂh ?R:P te boundary

layer; 11. AlaeRihQe AEEah [ rcing menber
is a conti ngous rope ﬁgegfi&n?%egé%é@e%%wr?§§%@s%ﬁgdé{ﬁ%@ A et hod of

const ruct i onppdsiag pdges tof eaid cbmommet arerickd adjachntrthe wial rebémedthédefimhg adl
i ncl udes the use qf igne(i;1 and outer nolds each made up from separate noul d

parts whi chlHICE CyI 3Hy two helical lines thereby allowing formation
of a druminterior wall fromtwo conplenentary nould parts. -22 '
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nount ed r ot ary concrete mxin ni ng at one

end for rec&ﬂﬁmmﬂﬂ&eggﬂa&ﬁg@wmomﬁwam t herefrom and at the other end
means for engaging a drive assenbly so

7. A method according to claim 6 comprising the further step of
removing said inner wall from said jig and placing said inner wall on a mandrel

such that the mandrel is disposed in said inner cavity.

8. A method according to claim 7 wherein the inner wall is placed on

said mandrel via an open end of said inner wall

9. A method according to claim 8 comprising the further step of
applying structural layers of glass fibre reinforced plastic to the polyurethane

inner layer.

10. A method according to claim 9 wherein the internal surface of the
drum includes an elastomer which allows mixing of the contents of the concrete

at a concrete boundary layer;

11. A method according to claim 10 wherein said reinforcing member

is a continuous rope inserted in a recess in said blades.

12. A method of construction of a plastics concrete mixing drum
wherein the method includes the use of inner and outer molds each made up from
separate mould parts which are divided along two helical lines thereby allowing

formation of a drum interior wall from two complementary mould parts.
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as to rotate the drumfor mxing or discharging concrete; wherein, the drum
Is mnufactured fromat |east one inner nould and at | east one opposi ng
outer nould; wherein the drumincludes integrally attach&NoveavesZ0@hi ch
outstand fromthe internal surface of the drumform ng an archi nedi an
spiral disposed such that when the drumis rotated in a first direction
the concrete contents are m xed and when the drumis rotated in a second
direction the contents are discharges fromsaid drum and wherein the
internal surfacd3of tAeethodofisarfuficrett ofta Yehivde mauhitedaotaey asdeperer  whi ch
causes m xing, of the contents of the concrete at the concrete boundary
layer: whdpiing dmm ofthe bpedisiving aeepantig dtapgsnd ffor igyeipingpmddiggharge r st

i nner helicgl I ni surface. internmedi ate side edges,of the
moui d: by Serg AERRR AT R T e Bl B e BRORBNG o)
encl osi ng t¢o kdtaRithe@hint Blr MRIrE GSESHAEYnMebitrBealvhbRAS thdem RUt er nol d
part; d) sealing a joint between said innefr nold part and said at | east
one outer modmhipdmred feymianjeast onegnacpubyldraat!ag teastedrestpposing iontey naouddvi t y
defined by .sai.d jnner nold and said at | east one quter npld part to form
an i nner hatticesin tggom dndndssintegrty Atashedyanes shichogutstand foarther of the

n i nner Vo ehclitnie g YieRgeorech of
removi g saugray piike o RN PleA LI AR AR B LERBRARAER i ) e

nol ds; ) mes@nind{ rbhiged intesfidsPdird@ionuihetddanetd domintd@bkikizkd Wad wheh e nt
nol ding fromthe remai nder of the inner nold assenbly; k) repeating steps

a) - ). todranns totafed onasecond ditsetion dicewstents ar¢ discharges fron savtdiudi;ng to
L SRR S OB Pl e M ) 1 2179
which causes mixing of the contents of the concrete at the concrete boundary layer;
wherein the method comprises the steps of}
a) preparing a first inner helical mold containing a surface
intermediate side edges of the mould;
b) placing a reinforcing rod in a recess in said inner mold;
c) enclosing the inner helical mold assembly within at least one
outer mold part;
d) sealing a joint between said inner mold part and said at least
- one outer mold part;
e) injecting a polyurethane elastomer into a cavity defined by
said inner mold and said at least one outer mold part to form an inner helical wall
element comprising one half of an interior of the mixer and one helical blade;
2) allowing said polyurethane to cure;
h) removing said at least one outer mold parts;
i) removing one of said inner molds;
1) removing the interior polyurethane inner helical wall element
molding from the remainder of the inner mold assembly;

k) repeating steps a) — j) to form a second inner wall element.

14. A method according to claim 13 comprising the further steps of :
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helical wall elenment in a jig where the jointing surfaces are hel d adjacent
so as to forman inner wall; b) sealing the join fornmed by said jointing
surfaces. 15. A method according to claim 14 wherein conpﬂ\(’ﬂeﬁé’eﬂci‘?@ﬁ
additional step of a) inserting a mandrel into an open discharge end of a
drum interior; b) winding structural |ayers of glass fibre reinforced
pl astic about an outer surface of said inner wall. 16. A nethod of
construction of a plasjics plackiggsebotiimRrmallsldgedthongSkRRSai@ firstdhner
preparing a first inner nold containing a surface extending froma joint
| i ne ni dway hsbiealaetl elopentdniagig whergdbe jaiating surfrces are hebliadjagent sa agtone  at
an inner edge of said bl.ades; b) placing a reinforcing rod in a recess in
ﬁ%g%?ngymfp@h

sai d inner fng a second mating inner helical nold to form an

inner nold assenbly; ) e@gk{lg%it QJ'S‘EQFOM%YW,#@E fcassenbly within

at | east one outer nold part; e Ing a’jol en said inner nold
assenbly and said at |east one outer nold part; injecting a pol yurethane
el astomer into al6avi tymdthoidreedordyngstai ddhiimnihewhereinl corapisenpthe aiditial d at
| east one outer nold part to formone half of the interior of the m xer
and one of £#89elical bl ades; f) allow ng said pol yurethane to cure; Q)

renovi ng said at |east, one: I X y j aid inner
nol ds; i) renoving thé) i nt é@?&ﬁ%@?ﬁ?@%ﬁ%ﬂ P}%%ndﬂlhﬁgﬁ)aﬁ%%ncfﬁtga &Iruér?nai nder of
the inner mteri@ssenbl y;

b) winding structural layers of glass fibre reinforced plastic

about an outer surface of said inner wall.

16. A method of construction of a plastics mixing drum comprising the
steps of:

a) preparing a first inner mold containing a surface extending
from a joint line midway between two helical blades to a mid line mould joint line
at an inner edge of said blades;

b) placing a reinforcing rod in a recess in said inner mold;

c) fitting a sécond mating inner helical mold to form an inner

mold assembly;

d) enclosing the inner helical mold assembly within at least one
outer mold part;

e) sealing a joint between said inner mold assembly and said at
least one outer mold part;

injecting a polyurethane elastomer into a cavity defined by said inner
mold assembly and said at least one outer mold part to form one half of the interior
of the mixer and one of the helical blades;

1) allowing said polyurethane to cure;

g) removing said at least one outer mold parts;

h) removing one of said inner molds;

i) removing the interior polyurethane molding from the

remainder of the inner mold assembly;
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-24 8 Novenber 2006 ) placing said two helical blade and interior
noldings in ajig where the jointing surfaces are held adjacent; k)
inserting a mandrel into an open discharge end of the druﬁgwwﬁﬁﬂéﬁﬁﬁying
structural layers of glass fibre reinforced plastic the polyurethane

| ayer. 17. A nmethod according to any of the foregoing clains claim16
wherein the reinforcing rod is fitted with spacers which centralize the rod

inits recess. 18. Ajyethethcagchaidivighélicat bridowdd invbrésransldidgden kijigst and
second inner helical nold elenments are jointed wth a sealing conpound or
gasket s al oNdicantheijpiéing sugaces aoe heid adiagent; according to clai m 17 wherein

th t ldis f d in th t | d ts. 20 t hod
accordi ng 1o ¢l ai m 10 Rher dHSHEITRGRR Hieehge ERPTER o ERTIS! | cal

el ements formng a hegj cal 4 nlg?% st RSyt Bf@la?&ﬁbﬁ‘é&@fn gdgﬁkﬁéﬂﬁ”?r

compound. 21. A nmethod of cture of a vehicle nounted concrete m xing
drum conpr i pohygréthaneslhpgrs of , a) taking a helical inner nould part and
nounting the nould on a support; b) placing at |east one external nould in

opposing relationship, to.said inner nmould; c) injecting a flowable
material into a ggaceAf’S‘Fﬂ’é’aaﬁﬁqr O@Hioéthﬁ%é?g%%?lal%‘ga%'@ outer moul d
such that tQg.tdin ﬂ?eblleﬁlfapctilf%fo‘?ll is h&%ﬁr&fdﬁl Cﬁpg(e,éﬂs %ick%&%ﬂ&e 'rSHi t%l form at
| east part of an I nner surface of sai umn renoving the at Teast one
out er noul drecegs.r enoving the helical elenment fromsaid i nner noul d;

18. A method according to claim 17 wherein, the first and second inner
helical mold elements are jointed with a sealing compound or gaskets along an

inner edge.

19. A method according to claim 17 wherein the outer mold is formed

in three separate mold parts.

20. A method according to claim 19 wherein, the joint between said two
inner helical elements forming a helical blade is made with a polyurethane

clastomer compound.

21. A method of manufacture of a vehicle mounted concrete mixing

drum comprising the steps of;

a) taking a helical inner mould part and mounting the mould on
a support;

b) placing at least one external mould in opposing relationship
to said inner mould;
| c) injecting a flowable material into a space formed between
said inner mould and said outer mould such that the flowable material forms a
helical element which will form at least part of an inner surface of said drum;

d) removing the at least one outer mould;

- €) removing the helical element from said inner mould;

1) repeating steps a) - €) so as to form a second helical element;
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f) repeating steps a) - e) so as to forma second helical elenent; -25 8
Novenmber 2006 ) preparing an exterior surface of the helical elenments for
bonding to a structural |ayer of glass fibre. 22. A net ho¥iNaxEWeRNRY t o
claim21 wherein the flowable material is polyurethane. 23. A nethod
according to claim 22 wherein, said first and _second helical elenents are
joined inajig to forn®an iRTRRHING M Geriensusare otihghelica] elements fyg

according to i: LSy er step of preparing an exterior
surface of th@%l%lr%gq‘%rt!Eo%@fﬂ%@ﬁ%&%gﬁruaur al layer of glass fibre. 25.
A nmet hod according to claim?24 conprising the additional step of wnding a

structural layer of2.fi b&mgdthedacadihg $atkirg Rl eviicdéin Shy fleweble 2eaterfalvehi cl e
nounted rotary concrete m xing drumof the type having an opening at one
end for recei®ygethastor di scharge of concrete therefromand at the other
end, neans for engaging a drive assenbly so as to rotate the drumfor

1 Xi di sch i : wh i he.d N ; f f
least one moul d usthg 4 anefaseiBe K8 elam S sin said BREATMGRE o o ©
further i ncl uggral &leMeRE8 hiejoRlddan AgHk \ADBER MMt & @Ndid ddugin the

internal surface of the drumform ng an archinedian spiral disposed such
that when the drumis rotated in a first direction. the concrete contents
are mixed and whe#t t heA dratimd accooding éaiclaim 23 sempnidingithe Gtrtlen stehefcont ent s
are discharged fromsaid.dru whfrei n, t?e drumis fornmed Li) a et hod
conpr i si ng trweg%rgtgsalbﬁfxt?ﬂ%sugf]@%epa {hi gnixes {0r ongig e asIFyCHEL{f of nner ol d
part contai [#;]I{Mf?or?_urface ext endi ng between first and second helical
edges; b) no ing the first helical inner nould part on a support «c)
encl osing the inner helical nmold assenbly within an outer

25. A method according to claim 24 comprising the additional step of

winding a structural layer of fiberglass about said exterior surface.

26. A vehicle mounted rotary concrete mixing drum of the type
having an opening at one end for receiving and/or discharge of concrete
therefrom and at the other end, means for engaging a drive assembly so as to
rotate the drum for mixing or discharging concrete; wherein, the drum is
manufactured from at least one mould using at least one plastics material;
wherein the drum further includes integrally attached vanes which outstand
from the internal surface of the drum forming an archimedian spiral disposed
such that when the drum is rotated in a first direction. the concrete contents are
mixed and when the drum is rotated in a second direction the contents are
discharged from said drum; wherein, the drum is formed by a method
comprising the steps of ;

a) preparing a first generally helical inner mold part
containing a surface extending between first and second helical edges;

b) mounting the first helical inner mould part on a support

c) enclosing the inner helical mold assembly within an outer
mould formed by at least one outer mold part;

d) fitting a second mating inner helical mold part to the first

inner mould part to form an inner mold assembly;
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nmould forned by at | east one outer nold part; d) fitting - a second mating

i nner helical nold part to the first inner nould part to form an inner

nol d assenbly; 26 8 Novenber 2006 e€) injecting a pol yur e? Navfaber 298¢ omer
into a cavity defined by said inner nold assenbly and the outer nould
assenbly to forman inper wall  elenment conprising one half of an interior
wal | of the mixer and®ne HYEFHM 2 pelyaxethang elastanessiintg seavitysisfiped BY hane to

cure; g) re i.ng. sai.d at_l.east ;one quter | d rts.to expose said inner
vl § e brrene a3 Sterul? 3ho AREHRHE A b Bt of 6% SLBRE Mier ol de.
27. A vehi CleRepidy eé@griﬁaﬁ%@mlmféh Mgtedbrhrull OF RGN REr andBhdREicaf

manuf acture conprising the steps of, a) taking a helical inner nould part

and nount i ndpladee nould on a support; b) placing at |east one external
nmould in opposing relationship., to. said inner nould; c) injecting a
fl owabl e material intd a spat¥Eowd lww%@@ﬁto 8¥id i nner noul d and said

outer nmould such that ?he frérﬂmﬁggaiﬁ%%E%ne@%@@dﬁéﬁﬂ%&%po%k%ﬁﬁm whi ch

will format |east parg of “an 1 nner surface o enovi ng t he
at | east ongneutell J@ubsl; e) renoving the helical elenment fromsaid inner
nmould; f) repeating steps a) - e) so as to forma second helical elenent;
g) preparing an exterhdr stemeniag edidiheerivell deiert aneenfisgidfioner tholdgi ng to a
structural layer of glass fibre. 28. A concrete m xing drumaccording to

claim 27 wherei nZLl.he A vehicle mounted concrete mixing drum formed by a method of

manufacture comprising the steps of;

a) taking a helical inner mould part and mounting the mould
on a support;

b) placing at least one external mould in opposing relationship
to said inner mould;

c) injecting a flowable material into a space formed between
said inner mould and said outer mould such that the flowable material forms a

helical element which will form at least part of an inner surface of said drum;

d) removing the at least one outer mould,
e) removing the helical element from said inner mould,
) repeating steps a) - €) so as to form a second helical

element;
g) preparing an exterior surface of the helical elements for

bonding to a structural layer of glass fibre.

28. A concrete mixing drum according to claim 27 wherein the

flowable material is polyurethane.

29. A concrete mixing drum according to claim 27 wherein helical
blades projecting from an inner surface of said drum have a pitch dimension of

between 1- 2 meters and are formed by elastomeric material.

30. A mixing drum according to claim 28 wherein the wall strength of
. said drum is around 600MPa at a wall thickness of 8mm.,
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flowabl e material is polyurethane. 29. A concrete m xing drum according to
cl ai m 27 wherein helical blades projecting froman inner_ surface of said
drum have a pitch dimension of between 1- 2 neters and af BoYabseifOpy

el astoneric material. 30. A mxing drumaccording to claim 28 wherein the
wal | strength ofii sailufifilEninaaometd R B wheiti he bOl\GKARRS: BHmSm
-27 8 Novenber 2006 31. A m xing drum according to claim?29 wherein the
pol yur et hane ifimardgyer avhichisepptaaymatelyndm thsckappr oxi mat el y 3mm t hi ck. 32. A
m xi ng drum according to claim31 wherein and said structural |ayer

conprises filamgnt w ndi.ngs formn | ayer, of . approxi mately 5nmm t hi ckness.
33. A nethod fgsamkﬁw@lﬁgggﬁe?&cégﬁﬁ&gﬁg‘ﬁm “ﬁ}?ée‘%’t’ %dé'é’ﬂﬁflfaii ng:
conbi ni ng i i j ; i i rma
ubst ant P a Ty SanPH e e s 20 R Pl BB Bl gt

| ongi tudi nal axis of the drum 34. A nethod for making a concrete m xing
drum bl ade, t he3det hedmethoxfor siakigg aprodeield fgxiag @purh othb avdthel &mpﬁﬂﬁ%
~configured to forma drum.blade; | ocating a reinforcing nenber i1n the
recess; and i nsertin§owbinipep fiestielical spetiqmand atesend beligsl secsionttedorm g d

fl ows abou . substantially surropnds. the reinforci member. . 35. A
conor et o PRSP b A Lt ORI R e Sl PR R Rl 885 o
hel i cal el grgtdr;mi ned to the first helical elenment, wherein the first
hel i cal el enment and the second helical elenent forma substantially
continuous |ayer circunferentially extending about a |ongitudinal axis of
the drum 36. TBé&. dr dmethodlfar mellBgwrenerete mivang idrgn bleele thalimethedrent and

the second hel.ical elenent are polyneric.
comprising:

providing a mould having a recess configured to form a drum blade;
locating a reinforcing member in the recess; and
inserting polymeric fluid in the recess such that the fluid flows about

and substantially surrounds the reinforcing member.

35. A concrete mixing drum comprising:
a first helical element; and
a second helical element joined to the first helical element, wherein
the first helical element and the second helical element form a substantially

continuous layer circumferentially extending about a longitudinal axis of the drum.

36. The drum of claim 35 wherein the first helical element and the second

helical element are polymeric.

_ 37.  The drum of claim 35 wherein the first helical element includes a
blade.

38. The drum of claim 37 wherein the second helical element includes a
blade.

39. The drum of claim 37 wherein the blade is helical.

40.  The drum of claim 37 inclﬁding a reinforcing member within a tip of
the blade. |
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37. The drumof claim35 wherein the first helical elenment includes a

bl ade. 38. The drum of claim 37 wherein the second helical_ el enment includes
a blade. 39. The drum of claim37 wherein the blade i s h&Npeuber 886 The
drumof claim37 including a reinforcing nenber within a tip of the bl ade.
-28 8 Novenber 2006 41. The drum of claim 35 including a second
substantially continuous | ayer extending across a junction of the first

el ement and the second elenent. 42. The drum of claim 41l wherein the second
continuous layer is a fibre reinforced elastoner. 43. The drum of claim 35
wherei n the firs#lhel Thaldreheferimaiidntldingseeomnd hidstansihlle centambug or m an
interior of the drum 44. An _elenent of a concrete m xing drum the el enent
conpri si ng: 1aysr gElepding apwsy Adwncsion v the firshelemeniand e secopd ganeit egr al | y

formed with and extending fromthe shell. 29
42.  The drum of claim 41 wherein the second continuous layer is a fibre

reinforced elastomer,

43, The drum of claim 35 wherein the first helical element and the

second helical element form an interior of the dram.

44.  An element of a concrete mixing drum, the element comprising:
a helical polymeric shell; and
a polymeric blade integrally formed with and extending from the
shell.
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