WO 01/ 26871 PCT/ AUOCO 01226 VEHI CLE MOUNTED PLASTI CS DRUM FOR CONCRETE M Xf
NG AND METHODS OF MANUFACTURE THEREOF BACKGROUND The present invention

rel ates t o s;:ﬁte m xi ng apparatuses and nore parti cupefhvssposhates to a
vehi cl e nounted plastics drumfor m xing concrete and a net hods manufacture

ther eo“vmn&@Wﬁﬂﬁx&ibkﬁw&mw&ﬁﬁnwﬁéﬁmcwomr ete

m xi ng trucks for transportation y mxed concrete to sites for
concrete pours. These trucks typically conprise a large mxing assenbly

i ncl udi BAGKSROENEr drum nounted to the vehicle and which is connected to a
m xer drive for mxing concrete contents during transportation and for

di schar'@@‘msentmemmwelntestoWmmmmmwgmmmmtaagear box
whi ch takes power fromthe vehicle notor and which applies a mxing torque
t 0 t he wvihiclmmonntedplasticsadrivml forr mixigiconcréto andeamethedsmemtfactufedhdrenfque  bei ng

adj ust abl e dependi ng upon the operating requirenents. The above general
arrangeRRIOR AR described in United States patent 4,585,356 which discl oses
a concrete mxer truck having a m xer drum adapted to be rotated by the

t ract i drhenstildingdfidustre makes widespréadause lof goncaix mixing yrucksrfon tagspertation of t he
traction notor transm ssion. According to the known vehicle nounted m xing

assenblresly, mixaé concréterdo Sitasnfor sorcyqte Cpdutsy These trmeksytypicdlly <infpeise adaxgeér uct i on
and is disposed at approximately 10 to 15 degrees from hori zontal. The

drum i smixidgtaesbmblyt ciubibg aiaixerVdin maihtedity ititOvehicRORE viiadH iichhedted & £hi medi an
spiral so that as the drumrotates in a first direction the' concrete held

ther ei Nnixsr Aive T6r Mithp2ondrts coHteHi diling GhpEithtioh Bnd 38 dRERARIOF theCofteft | ON, the

concrete is discharged fromthe drumvia an el evated di scharge orifice
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el Al VghbiPa s Ribfhg thrdi'th £2"Mndth iBpedG SXal tdstion ¥ e Gnfin with the torque
being adjustable depending upon the operating requirements. The above general arrangement is
described in United States patent 4,585,356 which discloses a concrete mixer truck having a
mixer dmm adapted to be rotated by the traction motor of the vehicle through an auxiliary
transmission of the traction motor transmission.
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 spiral so that as
the drum rotates in a first direction the ‘concrete held therein is mixed and as the drum is rotated
in the oppos_ite direction, the concrete is discharged from the dmm via an elevated disqharge‘
orifice under the reverse action of the intefnaf spiral vanes. The drum is disposed such that the
drive end is lowest and the discharge end is highest relative to a generally horizontal plane of the
vehicle.

While steel drums have been in use for many years, they suffer from a number of attendant



Wil e steel druns have been in use for many years, they suffer froma
nunber of attendant WO 01126871 PCT/ AU00101226 di sadvantages, relating to
their cost of manufacture and replacenent, working life, wear

char act eri swae268m¢i ght and vol une. Steel drums are experrsiTiAgIn0/01226

manuf acture due to their |abour intensive construction which involves
rolling ditaieintsgee efehiting)te theinic6a| of PRhtufife Al ©phicnitar, Swoinghlife GRar
fabricated are then welded to formthe finished tank. The archi nmedi an

spiral s ¢HaraeRestics OWeichtaind $6lg@ks are then welded into position inside the
drum As concrete is a highly abrasive material, internal surfaces of
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repl aceng L gni fi.cant. cast.,. The . abr.asion of intern surfaces is
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t he segn&géésdr of the drumare joined. The m xing bl ades are welded to the

i nt er nal igtoposftion meide the Arem. As Gegcrets Ay $highly pbrasiyematsralsinternal sysfages
concrete can gather and eventually build up degrading the internal surface
and pr ofistrehdiums ager swhisetrfo sigpificant wenrabrasinna Fhis dcdus patticutartyfondbesurfaces. By
its nature, a steel surface is relatively snooth and whilst this nmay be
desi r abl whiflotake Slemp umpast eslidibg frictior and stgarclont leading fausventual iyearing biltefdr! | s of
the drum the interface between the concrete and steel wall is an area of
abr asi ondrumat her than concrete m xing. ldeally, mxing of concrete should

t ake pl ace throughout the whole mx, but in the steel drums, optinmum
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flow occurs resulting in little or no mXxing l"ayer.
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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. By its 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 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 mfxing at the boundary

layer. The reason for this is that the aggregate in the concrete slides and abrades ( with reduced



2 WD 01/ 26871 PCT/ AU0O0/ 01226 or no m xing) rather than rotates to
facilitate m xing. Thus there are "dead' spots in‘the mx where no m xing
t akes place and where there is an increased potential for unwanted

col | ecti oWWOMR2687dncrete. In addition to the above probl BRFFAHWMARS 4t ed Wit h *
the use of steel mxing druns, there are cost and wei ght factors which add
t 0 i nher semiking) fratb¢rcthari rotatésito facilitafe mmixingl Thusthere del tdead’ospbisdn diecmtiniei ght

of the steel drum its volune nust be restricted so the conbination of the -
dead weihedetnoamitingdaies place wwel wikire therel is e intpsasddopotentialfoi RinWaktb® colRetich M

all owabl e loading limts for the vehicle to which the drumis attached.

The i Ngfeindfetd. In addifibriey thel abdve paebléhdadsbdisted Wwith hé e oF stdeDiMixid Gfinsat 1 i al
such as plastics for construction of a concrete m xing drum as a
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and manufacturing difficulties to be overconme 1 n making tﬁe transition to

pl asti . | ch: | . ' could
W ¢ hot ShyE Hkad Reigh S Seol Win i o uef 2 ol o the il BTk 2

m Xi ng ,dryu re . subj Lo i N rmal  operati.on. |f .the i of ..t he drum
coul d g%d ‘?%ﬁlgca@g #mgétrﬁ%&é@&%ﬁq W'&”geﬁd%ﬁgg%ﬁn?“%é@#ﬁ% Iding v ol ure
t he wej.ght .reducti on cquld e taken,u ith additional concrete. thereby

i ncrea 1%fqrﬁ€e ‘ﬁ’bv;?th : hm%&%‘"’d? é“‘iFQ?‘férw? “HF‘“BBW&PE%’%’?H ¢ pepsibilityof
arrangenents, disclosed in the prior art none of which as far as the

i nvent B¥ng 8 ight, mategial,sich as plastigs, fon gensewation of aronerstecmixingdrimrasian .
United States patent 4,491,415 discloses a |ightweight, pear shaped rotary
m xi ngsubstitutecfop stepl whilst secoguising thati thers, very numesousstuctursl end) manufactuninget  at
the large end. The drumis rotatably supported on a unitary base having a
t r ansv diffailijesda tbe ouierdorhe invmaking thi: transitiom to) plastiod Ingt thedeast gfivhich ywas ¢het endi ng
rear end providing a bearing portion detachably engagable with the socket
to ropmidadtion of a dpmi which eould withstindethe high staticénddynahicdbaditigs fbwhiclitracks. The
drumhas a plurality of axially extending radial fins for lifting contents
i n 1ot gioutsd hiifihg dfunBnide bubjeet &F My dpRfafioR 1€ thef Wéight of the drum could be -

reduced without compromising and possibly increasing drum volume the weight reduction could

be taken up with additional concrete thereby 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 arrangements to be described herein.

United States patent 4,491,415 discloses a lightweight, pear shaped rotary mixing device open at

one end and having an axially elongated socket at the large end. The drum is 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 lifting contents in rotation thereof and is preferably fashioned frbm




3 W0146871 PCTI AUOO 01226 nol ded plastics 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
materials WBPHEPHEr | stics necessary for heavy duty concrETHAYMARL
operations. United-States Patent 5,118, 198 discloses a cenent mxing

appar at usnolfied plesties material cithepas 2 unitarychedy byasarpiurality b idterfistiog pastsyBtehistny ne
cement m xing drum held and supported by a cradle arm assenbly forned of
cradl e balescribepinahis pitent dscfor hghtl dutp opeyintioncand does net e thisisttiictiral atd ntaterialst 0
cradle armrecesses which are preformed with the pol yethylene drum A bull

gear dri wharattadstipohesessdty Fot heaveiduty corldiete eHikifiy opesedtionsed in this patent is
i ntended for light duty cenment operations and does not address the
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United States patent 5,492,401 di scl oses a co te mxer wth a m xing

drum i d{ﬁ?‘“ e '*ﬁ i ed%%é?f*ﬂéﬁ‘@tnﬁtéopa%ﬁ&%%wgan“e d
ext end tt&%ﬁeﬁ@%e o) s il EfoRCend bt bl s bR PR R o
Toverrent R e HHER S Brotied yith e pobkBYisee i A DAY BB dareihe, t2°‘r¢?*x‘. g
cycl es 5‘% ulti rrately wear. a hol e through the bottom of the plastic drum

Paddl e adbRiyiens dgnp B&sf’?‘ﬂbﬁ@ﬁl%ﬂ 8y fhay [pgtensf ist itended, faralight gement t o

mai ntai n m ni num spl ashing during the m xing operation. Not only is the
drum di s@pergtiensiand deesinpt pddress the stmgtural lshd nfapufadturing requitements focheavyrdatnt ed
operation the patent in fact teaches a mneans to accommobdate a wear failure
on site wpeations. Bnitesl States patinth 5490401 disclosegfa ¢oneretsainixen fwitht 4 eniging rum\hi | st
the prior art teaches use of plastics druns for small cenent m xing

oper at i oreensistingl @€ shighotlensity @rsslinked polgethfleru fbtefiEll AT adrém SficladdsUd Bbitdnyit € f or

steel in heavy duty operations. Conventional w sdom suggests that use and

manuf act wagpoftéd Bkyed bdnvéntiofl Gighl Retill plnBculéd 13Thd SlterhA uifacd Yhefeof to rigidify
the plastic drum and extend the life expectancy of the plastic drum by enabling the concrete
mixer to be used to complete a mixing job at a job site even though movement of the concrete
mix within the drum during repetitive mixing cycles may ultimately wear a hole through the
bottom of the plastic drum. Paddle assemblies are positioned interiorly of the drum and oriented
to maintain minimum splashing during the mixing operation. Not only is the drum disclosed in
this patent unsuitable for 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 drum.
Whilst the prior art teaches use of plastics drums for small cement mixing operations it does not

teach the use of such materials as a substitute for steel in heavy duty operations. Conventional

wisdom suggests that use and manufacture of plastics concrete mixing drums for heavy duty



4 WD 01! 26871 PCT/ AUCO 01226 operations such as vehicle nmounted drum

m xing is not advisable in view of the significantt static and dynam c

| oadi ngs to which the drum w Il be subject in normal operations. | NVENTION
The presemtodiresnti on seeks to provide an alternative vREK/AUWOARGNt ed
rotating cenent or concrete mxing drumfabricated fromplastics nmaterials
whi ch gpépition'Sifeh lab SeRitiRGiked drinSAitRN i9.H6Sadvisable én Piewost the sigaifidamhi ch not
only inproves the concrete m xing characteristics but prolongs the life of.
the dr ysmd sid SRERAE cadifgd 18 which thS &S iflbe ¢alj&t in AdMaPdpefliffons. an | nCrease in
concrete carrying capacity of the drum comrensurate with the reduction in
drum dgagnenght thereby resulting in an increase in pay |oad for
potentially each vehicle journey and w thout breach of the boundary

requi r ghee pieSend finvelitiory 86tks It6 .prévidd b altérasilestehiols mhouhted Gtating @EméntSoras pect
the present invention conprises; a heavy duty rotary concrete m xing drum
capabl gonfeted nfiR6H MRith faBrichtete fofi PlasidiCmalicHAs whihTUveebies dhd afordsafand Whi ch
engages a vehiclée powered drive assenbly which rotates said drumfor
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di scharge erei'n sai rumis na ctured from at 1%ast one layer of

pl asti terialqg ej.n. t i ngcl ' e I _
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and an inner surface whi onotes m xing.of the concrete. n one broad

F o m ofouEHHE capne dagnctt of e i GomiaeDunaee Gt RERSHRID At SR WOEH o o
nmounted rotary concrete m xi_ng drum havi ng, an opening at one end_for

r ecei viheEpbR FRFulting JB AR ARrIease "&:Bi%{oég]éb"t Y)ﬁ?‘@an’ e jopeney @pd Withapt eans -
for engagin a drive assenbly so as _to rotate the drumfor m xing or

di schabrgaghipt therhonadasy requizaments of theveblielém i s nanufactured from at | east one
moul d using at | east one plastics material; wherein the drumfurther

i ncl udbsthe bioadestfatn of the apparatuy aspdcythe presesit investioneomphisesh out st and from t he

internal surface of the drum
a heavy duty rotary concrete mixing drum capable of attachment to a vehicle; the drum:

comprising a first end which engages a vehicle powered drive assembly which rotates said
drum for mixing of said concrete and a second end from which mixed concrete is discharged; .
wherein said drum is manufactured from at least one layer of plastics material; wherein the drum-
includes a wall having integral internal formations which promote mixing and discharge of said
concrete and an inner surface which promotes mixing of the concrete.

In one broad form of the apparatus aspect the present invention comprises:

a vehicle mounted rotary concrete mixing drum having an opening at one end for receiving and
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
detachable or 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.



form ng an archi medi an spiral disposed such that when the drumis rotated
ina first direction. s WO 01/26871 PCT/ Al'l1 00/01226 the concrete contents
are m xed and when the drumis rotated in a second direction the contents
are di schargggidegam sai d drum and wherein the internal BCKASG®1236 t he drum
is formed or lined wth an el astonmer which causes m xing of the contents

of the Con%%&ﬁﬁmm@@t BORE Yirunh RY6ihted 38lscbbf Gteltidd e Wotel  Of

the drumis suc full, e total weight of the drum and contents

is lighter, ?E P] dr Brufit feqpt%? Gfacs | Whesf

anot her br%‘rg or%sc{?m?%g‘?appara ﬁféﬁggpec , Le prels)é{rﬁ\? |nv15rf#+%erqdrrﬁmd
conpri ses: vehi ¢l e ted rotar ncr et Lxing dru avin n_openi ng
at one ena™i A Pafaor MO fscs Jr 2ok of (8 ity it e Pt AR SonPe Fouplipy
ot her end ans for engaging a driye assenb 0 to rotate t rum f or
i i g and e B BerHG o PR he B Fuch s e 4o e et e SR,
two or three noulds using at |east one |ayer of plastics material; wherein
t he drum f andqententsisighten then frrastepkdspm ofan ¢qvivalemtsizewhendilbhed vanes whi ch
outstand fromthe internal surface of thedr rn formng an archimedian
spiral di sposwtheshrosd fotmaof thireppatatus aspectthe prasent iventidneompfisesst  di recti on.
the concrete contents are m xed and when the drumis rotated in a second
direction alehicle aousted sotary eomtreate mdiiggpdiufrhaving an dpehingrat onsehdvioereesiving amd

i nternal surface of the drum conprises a polyurethane |ayer to enhance

m xi ng of {isehafiRof eoricetOthefeiomGnd 6f Bt othet erdifeadORR inB @lifie hssembip¥6 ks and
wherein the weight of the drumis such that when full, the total weight of

the drum gﬂﬁt&&%em foP mikiflg bhd dlstiReifd Eorkredd; SRerd, YR Qfurfls ASMIRAIEN!

si ze when I'n anot her broad formof the apparatus aspect, the present
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direction. the concrete contents are mixed and when the drum is rotated in a second direction the

contents are discharged from said drum; and wherein the internal surface of the drum comprises
a polyurethane layer to enhance mixing of the contents of the concrete at the concrete boundary
layer; and wherein the weight of the drum is such that when full, the total weight of the drum
and contents is lighter than for a steel drum of an equivalent size when full.

In another broad form of the apparatus aspect, the present invention comprises:

a vehicle mounted rotary concrete mixing drum having an opening at one end for receiving and
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
two or three moulds and comprises 2 first plastics material such as woven fibreglass forming an

outer surface of the drum and a second plastics material such as polyurethane or like elastomer



outer surface of the drum and a second plastics material such as
pol yuret hane or |ike elastomer 6 WD 01/26871 PCT/"AU00/ 01226 form ng an

i nner surfac the drum wherein the outer and inner s o 0get her
forma vva%'ﬁ’&%{ he. drum and wherein the drum further ?%'l::%u es detachabl e -

or int %ﬁgﬁﬁg" ﬁﬂg ' . | I t he
drum fmgx};n ar chi megl an&%%ﬂ%%@%ﬁ suc éitW%éﬁ%%éﬁ% S
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concrete, boundary, | ayer; apd wherein the weight of the drumis such that
when f uvhen theg Etatge regtion, the conqrete contents afs mixed-and whenithe drum¢ o
than for a steel drumof an equivalent or smaller size when full. In a
broad fi8rptaied in jacseeand rigctinn;ibe contprts precdisoharged, fom saith dummand sehereimtheet hod

of manufacture of a vehicle nmounted plastics concrete m xi ng drum

conpr i sinngg polywretiane surfige, of dhe dmmpprovides wearvesisfarice wid gnhaneesr imixing dffhieni ng an
internal profile of said drumwhich includes a wall having recesses which
provi decoatenis| of tigacdncreter at tiendontrstelbouhddry tayér; ahd wherein) thel agight oftthe dagh isn sai d
drum b) applying a release agent to an outer surface of said nould; c)

appl yi ngich ¢t whén Fhlll Sle SaaloweigIftbF tiit plaskics draf dnd)cOnhtehts id JightdrdhdnTora suaél
allowing said plastics |layer to set against the nould so as to forma

first | @y@lof 8h equivient olmabidr Szeditiéifulfl) applying a bonding layer to said
pl astics layer; e) applying a fibre reinforced conposite |ayer to said

bondi Nl A&l fRdof the mEﬁi@%’ép@& tﬁéﬁe&ﬂé iﬂvefn'&iﬂﬁrb&ﬁﬁis&]t erior of said drum 7
a method of manufacture of a vehicle mounted plastics concrete mixing drum comprising the
steps of;, _.

a) préparing a mould having a surface defining an internal profile of said drum which

includes a wall having recesses which provnde a mold part for continuous helical mixing blades
 included in said drum:

b)  applying a release agent to an outer surface of said mould,;

c) applying over said release agent a plastics layer in liquid form and allowing said plastics

layer to set against the mould so as to form a first layer of a wall of said drum;
d) " applying a bonding layer to said plastics layer; |
e) applying a fibre reinforced composite layer to said bonding layer;and

1) removing the mold from the interior of said drum.

B A O T o TH L Y




WO 01! 26871 PCTI AUOOr 01226 A nethod of manufacture of a vehicle nounted

pl astics concrete m xing drumconprising the stop ot a) taking a nale
nmoul d defining an internal profile of said drun1inc|udin% a wal | having
recesses Whi@O2687h a conti nuous helical nixing spiral: FCEAUSHNEIS ng a
rel ease agent to an outer surface of said nould; c) applying over said

rel ease agent an elastonmer in liquid formand allow ng said elastoner to
pol.ymeri se against the nould so as to forma first |ayer of a wall of said
drum d) Aapethpd of manifactute of 2 lvehicle nomntediplhstitsapherere mixing daap lciinpgsing fhis| anent
fibre reinforced conposite |layer to said adhesive |layer; f) wnding said
filament sepoof said drumto forman outer fibre reinforced structural
matri x. According to another broad form of the nethod aspect, the present

i nvent i 0g) cOMpkingQStald ribald\@dinily AGRIHAF bR (Hfsald &ﬁﬂi@l&g@?ggﬂ%ﬁh@ﬁ I cs

rotatabl e concrete m xing drum “conprising the steps of; Ing a~mal e

moul d pa%ce!ﬁéﬁﬁﬁicﬁﬁﬁﬁfa i f!ﬁﬁ@alﬂﬁiﬂxﬁ n external profile of a concrete

m xi ng drum b) applying a rel ease ag 0 an outer surface of said nold
part; c) wappl yl V. i el ease agent .an. el astoner in liquid form and
al | owi ngbZai dxﬁ@g%%%?& ot%"o‘f’w‘%" °8§£ﬁa?%‘f’°'{q e nould so as to forma
first layer of said dru appl.ying a bondj ng .agent. to said, el astoneric
| ayer as)ég su m%veﬁg@pqe%%épe °F‘E"c’§iq\ﬁ§‘% form andk allowing, saidielastomer ay e
of filament; s WD 01126871 PCT/ AUOO/ 01226 e) winding said filament about

said drumto forman outer structural matrix. According to another broad

formof the nethod aspect the present invention conprises;
to polymerise against the mould so as to form a first layer of a wall of said dram;

d) applying a bonding layer to said elastomer;

e) applying a filament fibre reinforced composite layer to said adhesive layer;

) winding said filament about said drum to form an outer fibre reinforced structural matrix.
According to another broad form of the method aspect, the present invention comprises;

a method of manufacture of a vehicle mounted plastics rotatable concrete mixing drum
comprising the steps of;

a) taking a male mould part whose external surface defines an external profile of a concrete
mixing drum;

b) applying a release agent to an outer surface of said mold part;

) applying over said release agent an elastomer in liquid form and allowing said elastomer

to polymerise against the mould so as to form a first layer of said drum;
d) applying a bonding agent to said elastomeric layer as a substrate coupling layer to receive

an outer structural layer of filament;



a nmet hod of manufacture of a vehicle nounted concrete m xi ng drum
conprising the steps of. a) fabricating base nold- sections for receiving
plastics nmaterial used in the formation of said drum b) assenbling said
base sect MSH92681 d sections on a mandrel; c) clanping sEYHAHW®226ecti ons

together to forma helical groove about said nold sections; d) applying a

pl asti & mawinding saiddilament about said dewm tofbran amuterstractimshmatnixer eby t he pl ast i cs

material forms an interior |layer of said drum e) applying an internediate -
adhesi VAscondingrto anpthenbroad: fosindd thefmethodaspect theiprasentamventior Jongpisésyi ng t o sai d
adhesive layer a fibre reinforced outer structural |ayer wound about
nol d seaahéthuiofninaufattarediadehioke aicunted contiraté Mixih@drmicdhpiving thelskpeos form a
wal | of said mxing drum Preferably said nold parts are clanped t oget her

prior ta) appibriGaing baseOmoRiPdettidn3lfBF te@éivin

sai d

PticsVindteriall used i the FoMfRition dPd an

adhesive. According to a preferred enbodinent, the drumis manufactured

from t hpaengR! ded parts two

third corrpr|5| ng a central part for |ocation between said end parts.

noul d

rmulhd E H a parl{: ?&%ﬁ%%@.‘ ng mmré%&l%d%r?hmep%ltlfg; rrflﬂe (l?r/uﬁnhgart
2 chi mé ”‘éwtg d r#cﬁ‘vﬁﬁ wmﬁﬁﬁa% sa D e 2 AR SEHORS when ¢ he

nmoul ds
m Xi ng
out er

rel eas

e nated to et.her, | tern |an splral used  for
ami B?SE'B‘HE e‘P %ngsep ﬂ Mhersby theplasties| v,  t he

of which conprise end parts of the drumand a

Each

bot h

9 V\;D 01/268_71 PCT/ AUOO/_01226 nmoul d surfaces are prepared with a

f@%ﬁﬁ@“ﬁb‘%’rﬁ?ﬂﬁé‘%adi |y renoved after curing. Preferably:

the el astoner is polyurethane and has a surface property

€) applying an intermediate adhesive layer to the outside of said interior layer;

f) applying to said adhesive layer a fibre reinforced outer structural layer wound about said

mold sections wherein said interior, intermediate and outer layers form a wall of said mixing . -

drum.

Preferably said mold parts are clamped together prior to application of said interior layer via
aligning dowels and an adhesive.

According to a preferred embodiment, the drum is manufactured from three molded parts two
of which comprise end parts of the drum and a third comprising a central part for location
between said end parts. Each mould part has a formation which imparts to the drum part formed
by the mould part, a part spiral extending inwardly from the wall of the drum part such that

when

the drum parts are engaged together, an internal archimedian spiral is formed. The moulds are -

configured such that when the moulds are mated together, the internal archimedian spiral used

for both mixing and discharge of concrete from the drum is cbmplete. Preferably, the outer



whi ch reduces abrasion yet enhances m xing. Preferably there are three

nmoul d sections in which the junctions formpart of the m xing spirals such
that the sections are joined along the spirals. The present invention wll
now be descwblgskspccording to a preferred but non |imti PQI/ASNE226 nent and
with reference to the acconpanying illustrations wherein: Figure 1 shows a

side el evati Qhnff suiabls! #¢ priphredwithOreltaltThgehit Si2 mold HRAYSbereadifiCrefiotdPhfte? N

of _a cement m xing drum according to one enbodi nent of “the invention;
Figure 3 ShO\eﬁn%' . BleRsbly € Elalbm g&uigl}ezhﬁﬁ 4 St Fr%drum parts

showi ng the jol const}?uctlla%n;Iu]llilE e sr%?/vsﬂgstan ear‘l‘%fr ed”view of the apex
of the helical.hl X ' : -d. sho LISt had , | ON
of the drum %%J?‘gﬁgsas o@%ﬁ%%@‘@d%%&%ﬁg%ﬁ%n o?é%ﬁ%?%ﬁ%%%%ﬁ ng
bl ade. Figures .7a-c _shows an.end. el evation,vi of .the nol.d .cl anpi ng. and
i 1t i on st dhuictenS O past ok B motaespt Shet o e GrrloP e Pt alRE A R,
Figure 9 shows a druminside a grit chamher in which a grit jet is . .
traversed ovehetnresestgventiog willaew b deserbede agoqeding ¢ jat preferred iyt pn| miting
receptive to the bonding of the next stage. Figure 10 shows the drum
nount ed for embadiment and with seferguaedo the gerompanying iHusttations whettiine.  Fi gures 11
a -b show a two step process for application of a gel coat. Figure 12 shows
t he drum adafigace Wi t h shows a §ifleeievaon ofragprioh rt mixingdmimbut es | oads from 10 WO
01/ 26871 PCT/ AUOCO' 01226 bunion rollers incorporated on the vehicle on

whi ch the dr Figars2 t 0 shows®sité elevatibn ofd ceniedt abxingsdrinh accrdingioaine embodimietitarf

drum during application of the drip ring.

the invention;
Figure 3 shows a cross section through the junction of two drum parts showing the join
construction;
Figtre 4 shows an enlarged view of the apex of the helical blade3;
Figures 5a -d show the first stages of preparation of the drum.
Figure 6 shows an enlarged profile section of a typical mixing blade.
Figures 7a-c  shows an end elevation view of the mold clamping and inflation steps.
Figure 8 shows the mold and drum stored for demolding,
Figure 9 shows a drum inside a grit chamber in which a grit jet is traversed over the shell
surface to prepare the so it is chemically receptive to the bonding of the
next stage.
Figure 10 shows the drum mounted for rotation on a computer controlled winding machine.
Figures 11a -b show a two step process for application of a gel coat.

Figure 12 shows the drum adapted with a stiffening ring which distributes loads from
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Figure 14 shows a cross section of an end region of a drum incl uding
bet ween spiral section and wall a baffle inparting rigidity to the drum

Figure 1 h a cross section of a typical interface concrete
waptin AR

m x and wal | . Figure 16 shows an enlarged view Of t undary

| ayer wall / concretge i.nterface in a .plastic I Xi ng. drum,accordi,ng to a
pref erred -enbodi ment THFO} ng{efsn’t?m'&ﬁfl m%iﬁdfégfgl%- -cgﬁ%v\fh?‘ﬂ’e's\fﬁr Fous
stagezmi@gn%(.)nstruct ion of a drum according to an alternative enbodinent;

Fi gur f shows the various steps in the construction of a solid core
bl ade according to an alternative blade arrangenent. Figure 19a-p shows
t he vaFigwad3st aghowsdhe erightation of the drugr during applieation pfithegripsing pr ef err ed
enbodi ment. Figure 20a -f shows steps on the construction of a solid core
hel i caFigtedde ashuysda crpss section of | ancendaregion of b dameincluding hetweet spigdlows a
cross sectional view of a solid core blade interaction with concrete
during rotation of tdeetichanchwdll cbaffle impdrtimgsrigidityctoghesdrumn vi ew of a known
steel mxing druml which is typically constructed from separate

pr ef abFiggrattsd S elidvisQEross sectici6F #Htyplvalintorfae BEWeEra bopid Biix aid S6Res S5, 6
and 7. At seans 5, 6 and 7 the welded joints which are subject to

concentrated wear dugaffo i 4' WO 01126871 PCT/ AUOO 01226 the change in
surface direction at the join. The concentrated wear points in the prior

art st ru d P@?‘Xﬁg ' ' f r REE ﬁ-ﬁic ? g costly
repair Or rlgpl gghe‘{rrvgsn#ag e réfm%air’de‘ﬁ?aa:grlla%g?veag ??%‘mro?rﬁe Itdé{& sheet s
whi ch form cones and a cylinder which are then joined together by wel ding.
Archi medi an spirals are then welded to the inner surface of the drum

plastics mixing drum according to a preferred embodiment of the invention.

Figures 17a-0 show the various stages in construction of a drum according to an alternative
embodiment;

Figure 18 a-f shows the various steps in the construction of a solid core blade according to an
alternative blade arrangement .

Figure 19a-p shows the various stages of construction of a drum according to a preferred
embodiment.

Figure 20a-f shows steps on the construction of a solid core helical blade according to an
alternative embodiment .

Figure 21 shows a cross sectional view of a solid core blade inferaction with concrete
during rotation of the drum.

Figure 1 shows an elevation view of a known steel mixing drum 1 which is typically

constructed from separate prefabricated sections 2, 3 and 4 which are welded together at seams

5, 6 and 7. At seams 5, 6 and 7 the welded joints which are subject to concentrated wear due to

11



resulting in a high specific gravity vessel whose self weight reduces the
anount of concrete which can-be carried by the vehicle to which it is
attached. As previously indicated, the steel druns suffer froma nunber of
di sadvant agWOWRALdi ng susceptibility to abrasion at th&CH/AFAMIRNs of
the cylindrical and conical sections and the tendency for unwanted concrete
bui | d up thet chahge inshrface diroctivarat thenjdinc The camrsntiatedwehr (ppintshia the piiorarbitedles. | n
addition, the snmooth internal surface of the steel drum pronotes sliding
abr asi on deunts edivedthesworking lige off the damionstelsitsting sty @pdir boreplaGemdnd Bteel
coefficient of friction at the concrete/netal interface. Figure 2 shows an

ext ernal dpingfdré fatvicatad Fol BIEEHR! BEQE hich THAS bdRs GANE 'cPlfier Which Grd frein 8
according to one enbodi nent of the invention. The drum i ncludes an I nternal

ar chi MedighdWhictitt by heriiedaebiniish Sty i e wided

infb stilfaddl ete
during rotation ofb’{he drumin one Irection and |§lgﬁ%rsge concrete when
the dr um i .SubRt I .28 ' | tien. .JThe drum.is neral | y pear
shaped angua et iedfe 3R b WhE shf Veight bl T romphi o prye
concrete_,.JThe arran t of.figure 2.i.s arrived at_ by application of the
met hod amﬁtﬁﬁ%tﬁﬁg%\'%k £h il Pmt‘}&eddgémyilﬁ‘gﬁ"é?iim%@%w
Drum 8 ig consgructed froma* fibre reinforced plastic structural shell
with an af%tsuﬁ’@‘ om 3 pyrpher pf disadvantages,inclyding suscentibility towbrapipe at thequaetions
abrasion _resistance to the concrete but increases the mxing at the
boundar yof Besylingricelnad conies! sectionnend the tendoney (forynwanted sanorese buildup aff the
aggregate. A preferred nethod of construction of the drumw il now be
descr i besharmeanarsiand crasides Sormediby therindxing bladesdsddition,dhesmotly intenial aafaeul d
parts it will be appreciated that the drum nmay be constructed froma

| esser oof the statlatrum prdmsotesatidipg ebrasion dndiakibitslmixiNg a0 e Yo tndhn ey AL t8d 226

been found however, that a three part construction is preferable in view of

t he shap®wbioeffitient 6f fribtidaa the conbretdae Mieficd 0 the preferred enbodi nent,

drum8 is constructed fromthree nould parts 10, 11 and 12 according to
the foll p%m D BRIWAOSOEAEal frbfillof aSH5HE Himo i&,a,g,o %kﬁ@ﬂ&ingfm{,@ arts
13, 14 and 15 wherein part ﬂl% IS c?onstruct eaégato ng{gge a driveTsys e§n)1
mount ed gRofing to one embodiment of the invention. The drum inchudes an internal archimedian 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 9 at one end for entry and discharge of concrete.
The arrangement of figure 2 is arrived at by application of the method aspect of the invention
which will be described in detail below. Drum 8 is constructed from a fibre reinforced plastic
structural shell with an elastomeric interior having a surface property which imparts abrasion
resistance to the concrete but increases the mixing at the boundary layer of the concrete and
drum wall by forced rotation of aggregate. A preferred method of construction of the drum will
now be described in detail. Whilst the embodiment described employs three mould parts it will

be appreciated that the dram may be constructed from a lesser or greater number of parts. It has
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vehicle for rotating said drum part 14 is an 4 nternmedi ate section which
engages parts 13 and 15. Part 15 includes a discharge opening through

whi ch m xed concrete is discharged. The first step in the construction of
t he m xi nVQIWRBRs t he preparation of the nold from whi @FTAVERRIM will be
produced. The nold is preferably constructed in three parts as this enables
ease ofbeer found howeverS thatha thyéad pard constructionds preferable [inwisw of thehshapeoofthti on of
m xing druns of different sizes according to requirenents. For instance

t he | erfiytished truii) According tathe preferredenibadintént) drune B dn@nstenctddcfrom tieesoould

I nternedi ate section 14. Ml d sections 13, 14 and 15 are each forned in
separ atpart§pd,dg and QD acooRd: %@ﬁlmﬁﬂg’ﬁw.s FigateeR Shows aypitad prafiddsiofd
through slots in each nold thereby fusing the beads aga?ir'lpst the nold

sur f acenold pareP, ¥4 bid 5 ¥héreinlpRAA 3 ik Birdbudid {oltRgag '&i@g&ﬁﬂmaﬁﬂ by the

application of a fast drying liquid. The external profile of the nould

parts o) ' . | The
ol priaicio ot B LAY ek, DT 1R &t hicdile JORGH wiidh fipBettork 15U T
m xi ng 4l .ch,. nd fr. n inner surface ot t.he finished.drum
Fi gure%n:ﬁgf\?kgm@ﬁ aa?%?éﬂfﬁ%%ﬁf 'BH“‘%%%%H‘E‘? %@‘Mnﬁglﬁ%l The
nol d secti.ons include ting dowel s which ali corr. ondj n ts of the
ol d preGPiiR 2 cORIGHon ef e miring HRIL 5 Properaion v el Jrom Whigh tedre
show the_first stages of preparation of the drum At the conmencenent of
this st¥ifebe P@dwﬁdm%mebﬁmwafembiywmwdlm thrrecarts s this anplles, pasg af 5|
rotation. The operation of the nold is conputer controlled and enpl oys a
robot xtragtiondomn meld fosmensand alsp allpwe forgthel formationcof mixing dumsed dififarent o
rel ease agent which will enable release of the 13 WD 01/26871
PCT/ AUGHHeS 36adingrid deqhirementsi e Foir instance the lengtht o theodrumb eanbehiocteased pg. A
spray had 18 delivers a polyurethane elastoner to the surface of the nold
whi ch fohamgingthe isize @f interynediatel settivn L. Mold Sévtion133)14iand dParé esthrfornedlint 0 t he
surface of the drumwhich will at this stage be rotating according to
par anetsepdtate @ibldsfrém teRpandedpolistyrene’beakif) Steii Beat ¥ djplied Gioighssio® blésh t he
spray

mold thereby fusing the beads against the mold surface. The polystyrene surface finish of the

mold may be improved by the application of a fast drying liquid. The external profile of the
mould parts when joined provide the mold for the inner surface of the drum. The mold profile
includes helical grooves which are the inverse of helical mixing blades which extend from an
inner surface of the finished drum.

Figure 4 shows an assembled mold mounted on a cantilevered mandrel 17. The mold sections
include mating dowels which align corresponding parts of the mold profiles and are clamped
together with an adhesive. Figures 5a -d show the first stages of preparation of the drum. At the
commencement of this stage the mold is mounted on mandrel .17 which is capable of axial
rotation. The operation of the mold is computer controlled and employs a robot which rotates the

mandre]. The mold surface is prepared with a release agent which will enable release of the
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head nmoves to follow the nold surface and in particular the path of the
grooves. A computer program-controls the delivery of the polyner to the
nol d surface. The application of the polyurethane itmelastoner to the
surface of woaimeid takes place in two stages. First, thBCHAUMNNII2E applied
to the grooves of the nmold which will formthe helical blades of the drum
Spray hegidl &omf thel @nm blheéﬁ”ﬂ;@mi&urof(lﬁe tnfethdde bteps. A0 wpray IeadaBddedivers deposi t s
a yniformcoating onto the sides of the blades with an additi onal

thi Ck”efs?olﬁ'ﬁ@tﬁmieréldsﬁﬁwﬂfo%é’ﬁrﬂﬁ dithetholl whithTordnid@in et fafér o feldAlm, bl ade ti p.
The additional material provides abrasion resistance during operation. In

t he secomy . i SRR vk > ' O, Spray
t he pol ygﬁeefqﬁ%fl}es ag{pgs g‘?@?j ?%Flgna to&m{% sur%évelllgkg‘a‘g'fuliﬁhﬂeﬁno d%gggtg{rlﬁdﬁ ng to
the required.thickness. ditional lLywr et h S

aldi {1 anBeotte e aBERRrs 43t B Bomplicr! 5 HsrARS s B i R End 156/
multiple ,cqoats may_ be deposjted in .one or both sta . According to one
erbod mehEages o TR thY T, urtien 15, atcnlay B PAHESY s BAPTBeASHIPLFT |
coloured with to provide wear indicators. A white pignent jn the _surface

| ayer naprogem,peniiolscthe rdslivery of the, golymer o, Hsemoldosurfacs. gthe (Applicatipp of the

pol yurethane is allowed to gel follow ng which a chemcal |ayer is sprayed
ont 0 t he polparelmnccalastomer o fhesurface®f dhesmold takes plage iniworstages Firsty thefsptay ds
reinforced conposite layer. Prior to application of the fibre reinforced

| ayer, aapplipétdthe pwdvesof the maldkich ik forr itherhelied! birdeiofithe drutn| Sprayrhead 18 om a
di spensing creel into the grooves of the spiral helix. This part of the
oper at i ofollois tHecptitoareofitiRchely abig dicandld and dposiBRamiformsl taaving bito thegidesobat h of
resin and is lead through a guide eye to fall into the blade groove.

Tensi oni g yhded bﬁmra%%dﬂidhél&hkhm%dﬁ&&gtiﬁ' ShedgrONEOwhidN164l1 Foi@ the Belical dpiral\O
01/ 26871 PCTI AUOCQO 01226 hardens it becones a high strength reinforcing bar

| h . . . LE i: . | .
2p:r) ggeé glg{i%h}g.h‘gﬂé‘mﬁl ‘%ﬁ?’;ﬁgﬁ'@%‘l‘ 32‘&%?’2#‘;%&"8‘?%?“‘%‘%‘@@?&%“%5 i
manot o B of ] i 8 e 3 SR o B PR S oB bpl”
typical gkl R9nBL 38e niohf ihohlulilSo §2TBuir28 Hidlhess. Additionsl polyurethane may be

sprayed where additional thickness is required in areas of high wear. If required, multiple coats

may be deposited in one or both stages. According to one embodiment one or more of any
additional layers may be differentially coloured with to provide wear indicators. A white
pigment in the surface layer may be provided for cleaning and inspection after use. The
polyurethane is allowed to gel following which a chemical layer is sprayed onto the
polyurethane surface to ensure bonding with the next fibre reinforced composite layer.

Prior to application of the fibre reinforced layer, a rope formed of multiple glass fibre strands is
delivered from a dispensing creel into the grooves of the spiral helix. This part of the operation
is represented by figure 5d. The rope is drawn through a bath of resin and is lead through a guide

eye to fall into the blade groove. Tensioning of the rope pulls it into the groove. When the repor

14



el astomeric layer 20 which fornms the inner surface of the drum A coupling
|l ayer 21 is applied. over the elastoneric layer follow ng which a
structural layer 22 is applied inside the concave recess 23. This process

i s conpl eMQPIE8TI each section of spiral at a join wher eBPEAUSPIRA { her ‘
coupling layer 25 is applied to the remai nder of the outer surface of the
dr um ovhardensit becomes a higplsirengtinreinforaing bavalongthe fulblength of the helial spinsl. They a
fibre reinforced conposite to forma structural shell. Included deep

i nsi de polymeetlsane vhich is sprayed ontwthe mhold dythis stapel genesally conforms3te. shape ofthel shel | -

Is required to bridge across the helical groove and this is provided by

Spr ay ednold exgeptiot bridgitg thatds fbqaifcdlizbrec tRSgrodve vallds 1 iglixainple @f Figtire 6,

structural |ayer 26. The sprayed resin is hand rolled followed by clanping

then i nhdraly howh an eiMargBB pfofRCdeeich 6 Eash bldd éddbriskd @k €S

7a-c¢ show an end el evation view of the nold clanpi ng and inflation steps.
and par SRStk ) GCR R RRA Bufacs o ot el ARSIRIRINCPE] B fllted 3,
et ' e S MR . bl ARG 2, RS s 1o
i 1 at dEPERO 2 Bogssh i EpaPitghfor s peion L el iR NeRiRieny. BB 1 o
LYoo e 23% s B ek Sl A e SN 51
stored for denvol di ng. Figure 9 shows drum 31 inside grit chamber 32 in

whi ch eepphied 2 stasctural elviis praferably @ fibrroeinforced eopwposits tp farpa srugtumlr f ace
which is chemcally 15 ... .. _.... _...... ) A ,.~.. IS WD 01/26871

PCT/ AUGBEID Inchgied despdpsidenecesp23 ise continmons filamentiand resirope 3fge. The next step

I nvol ves filanment winding of a fibre reinforced structural |ayer. A

wi ndi ng arrangenent as shown in figure 10 is arranged to wind resin wetted
fibre rovings around a rotating former. The tensile strength of the

wi ndi ng& rightd shiell isasquired ite) biilge svrebe theohelRADgvbVe arfd this' is prévidddodysspdyed 31
nmounted for rotation on a conputer '

- composite resin and chopped glass strands completing the structural layer 26. The sprayed resin
is hand rolled followed by clamping then inflation of the mold before the polyurethane has
gelled. Figures 7a:c show an end elevation view of the mold clamping and inflation steps.
_Figure 7a shows the clamping assembly 30 in the open configuration. Mold and partially
completed plastics drum is represented by broken line 31. Before the composite of resin and
chopped glass strands has gelled the mold is located on clamp assembly 30 whereupon arms 32
and 33 are closed over the composite . As shown in figure 5c. After clamping, the mold is -
inflated to ensure complete contact with the fibre reinforced composite layer. The mold and
drum 31 are stored for four hours until the resin is sufficiently cured for the neﬁ stage. Figure 8
shows the mold and drum 31 stored for demolding. Figure 9 shows drum 31 inside grit chamber

32 in which a grit jet is traversed over the shell surface to prepare a surface which is chemically
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controll ed wi ndi ng machine to enable w nding of glass rovings 34. To obtain
the opti mum physical properties of the filanment wound structure the fibres
are aligned to the |loads inposed in use of the finished drum Typi cal

| oadi ngs onWM~26RTUm ar e axi al bendi ng under wei ght of WPCT/ABEMIRISt €, - an
applied dynamc load at the drive end of the drum driving torque and
support lreseptive tothefbonding efthe nep stageini The nexd seep. involives fillanstnnwindingtof a NGtRE t he
filaments aligns the fibres at 10 degrees at md span to w thstand bendi ng
st r esses reinforeé smicngali IayerNg | vindifi€l afrdhgératrt ak Khewn RSHeurd YR isirah i todhiag har ge
end to accommodate applied roller |oads. According to one enbodi nent the

wi ndi ng  pRENWtRd Tibte FoRInBE ardRAP in¥ Sormép | @&Fengﬂ%? indi

carriage parallel to the rrandrielrdé%ﬁ%gg and lglgttﬁfrld no |onqgefdwpélg tmaﬁﬁgl eto
this. The iy ' ' : [ e resi ath and
appl i ed ?g‘ytbﬁgﬁ g%ﬁ;{(géggfét%d@ﬁgﬁ %feu%g@gd%%%%&gg%ﬁqgﬁnﬁg&%and of
t ensi one ' . e osite.s. | i by w ndi.ng.filament about the
drum ove%@%%%ﬁ%%e@ P‘?%’l? 3“?868&1? ﬁsﬁ?‘@%agg' g’&‘(?‘?@(‘“ PP,
strength _properties sufficient to withstand_nornal_operating |oads applied
dur g PSR! BeeFacs o e Sigehenh O Rl the TS AT BHETEL o0 R g BeEi | e
required thickness is reached, The surface of the drumis covered with wet
resin an¥® i Tipished (v, Txmvicak loadings o the drumy asgexial) bendingamnden weight of gt t he
external finish. As a result of this construction, the spiral m xing bl ades
i nsi de  consretR, anapplied Hyramicosd atitherdriyh edofdhedrumndridigtarque esd sapport doadsir i ng
m xi ng operations. The inner elastoneric surface is highly resistant to

abr asi onatthe discharge tranipa rollst Theswindihg pattepinet the fildnenits alipas thie fibres 3 Hrdegrees
equi val ent. The higher resistance to abrasion is facilitated by the natural

el asti c athfiidWGnDib/vitSAdd RGNS RENsES] BdfasifteinGnpie ah® h WAll thitkn&k SswardiRhe Wi Ch

absorbs the kinetic energy of the concrete particles w thout gouging of

t he Surfdﬁﬂm@bﬁdioéﬂcemﬁﬂo&%ﬁpbﬁmon&ll&dﬁ.o the property of the inner surface
which will preferably be polyurethane, the concrete will be mxed rather

i 1 Bl 5 o 8 S o 1
mandrel 17, move carriage paraliel to the mandre! axis and a third motion at right angle to this,
The rovings which line the drum are drawn through the resin bath and applied to the surface of
the drum as a wide ribbon comprising thousand of tensioned fibres. The composite is applied by
winding filament about the drum over the coupling layer 25 to form a fibreglass matrix with high
strength properties sufficient to withstand normal operating loads applied during mixing and
transporting concrete. The windings overlap until the required thickness is reached. The
surface of the drum is covered with wet resin and small irregularities which need to be addressed
to provide the external finish. ~ As a result of this construction, the spiral mixing blades inside
the drum are hoilow with high bending and shear resistance during mixing operations. The inner
elastomeric surface 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
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the snmooth curves throughout the interior of the drum In a further step,
the structural layer is finished wth a snmooth pignented resin which is

applied utilij.si a clanp simlar to that used for co ' the resin
| ayer. Fi &9@?@% a and b show a two step process for gggﬁ“cj%lg{rﬁl of a gel’
coat. Shell 40 is. | er t hel,| 30 .to. acco ate the additiognpal |ayer
oF ¢ he defamais of the Safl e MR A deilinio g oF e SRRREHe BerHees withou
stiffening ring 43 which distributes |loads from trunion rollers . -
i ncor pdiougiag obthe syrfacy - 1, iqug fp-the) propesty; of the mergisfeewhichkwill st age
allows application of a corporate livery or alternative indicia into the
struct lytbecpolyurethane the genemte will be mixedorather thagislide atthe boundarydayer42 are.
printed with a selected livery and sprayed with a background gel coat.

Af t er gahwingoeffigient mixingl of\the capcreteethrdughaet dhecmixpasdi reduction afgbirasieh duedo al | owed
to set. The shells re prepared in advance of the operation of application
of the the hhexgh aarves thiotghong the\iletior éfithe G, n b Furttier blep, ttlsutictbab lagerien t he
shells are cl anped around the wi ndings thereby extruding out any excess

resin. fidighed Withla siftloth FigMENtEd ¥esinSwhith! i fppliscirilisii d Mladp dindilaveo thafided

conmpound is injected into the track ring nold space. Figure 13 shows the
or | ent oot fbrion BF theestlayer. Ritre f1d & RS prdisd GP bt deh | o)
t he shZEH s are rem)vgé—.a tﬂe ﬁgfbs%hgge en vervvifﬁltsjéplg’é1 rflrgf,?'réd and a
pol yur ' I Shd bl ' gpﬁﬁ- : Th% @-i al,_step .
I nvol v%hra%r?ms\i}é]wﬂo{s l?ﬁée} rmssgg?%wrrg]l ni nndﬁmp‘ﬁaééli%g e‘q%} %ﬂ%fogﬂeome yAél osure’
of the,mandrel h and,cos 1.c finishing. .Th ndrel Jjs r ved and the
hol e fivP¥H ghaf‘ﬂ'éq‘d%ﬁ‘ﬁﬁ‘i%‘ﬁ‘?afﬁ&%&;ﬁ% 2 %ﬁﬁ%ﬁ%ﬁ%d
acet one whi ch_di ssol ves t he pol ystyrene .i.s pupped oyt of the_interior
i ch EOHGRCAVIET JBrERpTlet Of i EShicId 0B Wit fHE R 1 PR TaMiedy ThB SR Al of
17 WO 01/ 26971, PCT/ AUOO 01226 any_resin flash. Figure 14 shows a cross
sect i orpllgws applisatipniof 3 cerporgie liyeryras alterpative dndicia o the structwre ofthe finishedtt j on 51 -
and wal| 52 a baffle 53 inparting rigidity to the drum The baffle plate
i s prefdmmpleadhiove this sheld pprtsst I and 42 are with 8 selogtediliversoansl sprayed with af  a
typical interface between a concrete mx 54 and a steel wall 55. Due to
t he i nrhackgroundgebedat ddier gdlatidne lighe tiyersofiréinforced@omipesite is applied and allowed

to set. The shells re prepared in advance of the operation of application of the fibreglass .

windings while the resin is still liquid whereupon the shells are clamped around the windings

thereby extruding out any excess resin. The shell mold assembly is mounted vertically and atwo

part compound is injected into the track ring mold space. Figure 13 shows the orientation of the

drum 31 during this step. Once the resin has gelled, the shell molds are removed and the

dischage end overwind is trimmed and a polyurethane drip flange is bonded atthedischafge end.

The final step involves removal of the mold remaining inside the drum followed by closure of

the mandrel hole and cosmetic finishing. The mandrel is removed and the hole fitted with a pipe

connection. The drum is stood vertically and acetone which dissolves the polystyrene is pumped

out of the interior which is then cleaned and washed. The drum is then finished by removal of
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concrete tends to slide and abrade rather than m x. Figure 16 shows a cross
section of a typical interface between a concrete mx 57 and an

el astoneri ¢ boundary | ayer 58. As shown by arrows 59 the aggregate in the
m x rotateswhmntsyithe friction between concrete 57 and grfsanee2ts The
rotation avoi ds excessive abrasion of the surface 58 and enhances concrete

M Xing. Fany rd3ITIHEH. PigureAB showd DErBss2&ctiof okt éhdlSpisheds afrhm 56 Rtfuding S
di ssipated by the inherent elasticity of the surface <contributing to the

UG | Ol Bl sobiiS oSk 1Rty GERAY RO bl 6 AL ! 205

I nside the drumrange varyi ng between 0. drive

end of t ILad: ’ LOXI \ Lich. . The bl ades
e rei noP ity i i dodtidn 2B 13 ks TirGi Koo B Sl s arectne
nmoul ds f a. variet fhelix pjitches of the. blades. _  Preferably,
the rad @é“"@%ﬁ@" %S?d qﬁlee? H’@ylbﬁg e o edgié"‘ﬂ'ﬁ?m s“i?fr{ﬁ‘? ??F?Q‘V@Fﬁsém/ant ed
accunul ation of set cgncrete. Furthernore. the blades are strengthened by
their nol9PAEe ?Wde%h’%q‘? & than mixpFigussd 6 shows & Fresy sectionof artypieales s
factor which will sustain all applied nornmal operating |oads. In an

al t er nat iIterfacsbelesn: Arconarete mix §handan clastemenic heupdary layer 3% Aaishown byiamewst o t he
wal | of the drum An alternative method for construction of a fibre

r ei nf or c &9 thir aggregate imthamik motAtes)duedte thieTiction befepnrconcidte 53 hndwurfacosDThees of
hal f nmold part 60 which is coupled with a corresponding half to form

conpl et edotatiincivoitls extessiveiabmtios bEthe kuifabd158 e ishinees dontreRmiking. Firthéraralr Um i s
the preparation of the nold fromwhich the drumw ||l be produced. The size

of the drapsuifiRy S86s abléao Wefledhyeneldf 6 HRAPAEE b tHEBIAREN Slficity ' HPkghacdb! d
section are each formed fromseparate 1 V\Db%1/26871 PCT/ AU00/ 01226 nol ds

(1O X nang B Ao S SERBIAS B RS WAy,
2010 S B o o0 U R, NPT T B,
the T nVelgsitPire iprofiblatel]) 3 hidfle Bied rhe Bladed ad teikRced b9 "tibpped Sand, Woves ¢ ©f
cloth or filament winding. The moulds may allow for a variety of helix pitches of the blades.
Preferably, the radius of the root of the blade is greater than 10mm to avoid unwanted
accumulation of set concrete.  Furthermore, the blades are strengthened by their molding
integrally with the wall of the drum and have a stiffness factor which will sustain all applied
normal operating loads. In an alternative embodiment, the intemal blades may be detachably
fixed to the wall of the drum.
An alternative method for construction of a fibre reinforced drum is shown in Figures 17a-o.
Figure 17a shows a profiles of half mold part 60 which is coupled with a corresponding half to
form completed mold 61. The first step in the construction of the mixing drum is the
preparation of the mold from which the drum will be produced. The size of the drum may be

changed by changing the dimensions of the mold. Mold section are each formed from separate
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the finished drum Figure 17b shows an assenbl ed nold nounted on a
cantil evered mandrel 62. The nold sections include mati ng dowel s which

align corres | ng parts of the nold profiles and are oget her
with an a&i’i’éﬁﬁ&gi Figure 17c shows nold 61 at a stage dg‘%‘?%g ?ztgh t he

pol ystyrene . surface finish of_ the | d may. be j nproved by the application
of B f 2O e, obRyTEt beads. et ostis Pl 1RuEh gt ac mold
preparation of the plastics drumaccording to the enbodiment to be .
descri biberebyrfhsingthepeads agains themold suptace. dihe gxsterpal prafilef ghe yaonld parts whena |
rotation. The operation of the nold is conputer controlled and enpl oys a
robot vieingd proyide: the makd forethe) inver surfice oftherdrun The moald profils includes helicala

rel ease agent which will enable release of the nold fromthe drumon

conpl et groovesf whiklke artrtherinvérss pf belichlemikirgblaties iwhichsextend diomae inhernsarfatessft oner

to the surface of the nmold which fornms an inner |ayer of the drum The
spray ithe ipishedadtumor mal to the surface of the drumwhich will at this stage
be rotating according to paraneters fed into the conputer. As the nold

r ot at eSFigire 115 sHHWRAh AbseinbRd HibYldhoutBd 6n Mﬁﬂeam%dfﬂnhﬁm.fmm&i%%ﬁ&ﬁsace and

in particular the path of the grooves. The application of the yur et hane
el ast Okl niatify dOWIS Which ali %o.fi%b&#& e mi  clfthpedt - the
spray is applied to the 5r ooléwes of "t he mmq{i%ﬁlb% #pﬂ}egtraﬁ??%edﬁgﬁcal

bl ades Fﬁﬁg . We[* ] r] S of .construction
of a soﬁ3 c?‘rﬂg{ a gﬁggﬁaﬁgeeﬁéﬂo@rﬁ%@ﬂ ﬁga@gﬁ“‘i’ﬁ‘é’ﬁﬁgt e%"1 ﬁﬁfﬂfi ment .
Spray he 63 .f.ol l.aws t.he cqnt.our of.the hel.i cal groove .64, abho the nol d
and dep%‘?gﬁsggdh oF %r lad'éﬁy i W"B%P&&‘e’?ﬂﬁ%@%sp%gﬁﬁ %@’{“gjﬂpﬁ ggures

term nag] 19 01/ 26871 PCT/ A 01226, in the regi on of groove bottom
67. TheHdgfgé*m‘&H’\éﬁ’%‘cfmﬂ?ﬁcP preparatiqnf the pl m@somwheﬁﬁmwu bed 69
into which is laid continuous glass fibre reinforced el astoner 70. Return
por t i onb&desgribad. The mald, ds longnandeel 162 whigh iy papeblg; off axial retatiemgthisened by
the glass fibre elastomer 70. Figure 18c shows an additional |ayer of

pol yur eeneeation pf theynaldds compytergontrolled gndeemploys a robot which rotates the mandrel.

The mold surface is prepared with a release agent which will enable release of the mold from the

drum on completion of the drum. A spray head 63 delivers a polyurethane elastomer to the
surface of the mold which forms an inner layer of the drum.

The spray is applied normal to the surface of the drum which will at this stage be rotating
according to parameters fed into the computer. As the mold rotates on the mandrel the spray
head moves to follow the mold surface and in particular the path of the grooves. The application
of the polyurethane elastomer to the surface of the mold takes place in two stages. First, the
spray is applied to the grooves of the mold which will form the helical blades of the drum.
Figures 18a-f shows the various stages of construction Qf a solid core blade arrangement
according to an alternative embodiment. Spray head 63 follows the contour of the helical groove

64 about the mold and deposits a uniform coating of polyurethane 65 against wall 66 terminating
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el astomer 70 thereby conpleting the blade profile. The additional materi al
strengthens the blade. In a second part of the spray operation, spray head
63 is changed to spray the pol yurethane elastoner normal_to the surface of
the nol d ac®& to the required thickness. Additional Pcﬁ’&l %nane may
be sprayed where additional thickness is required in areas of high wear. If
requi r ed,m $h9 FEEionofgreeve barom,67. j dhe daver @pplicd neludss a)Fstym Portipest8 whicknsur e
that the solid core blade profile is retained during the second spraying
oper at i orProvidés ached; Q%/qu)mg ip Jaidh epntinnous glass fibee Binfprced glastomer B Return

pol yuret hane nold insert 72 as shown in figure 18d. A |ayer of

pol yur et hpartion 68 will formnthe theligad dblade dip andsthis witb bel sEéngthededaby dheoglass fibre
outside of drum6l. This is followed by the application of a chopped gl ass
| ayer 74.eldsiomer 70. Figare ter shewsins additionsl lage of polplretligne 7icsprived 6@irghks fiste
preparation and figure 17f represents the stage of application of the

pol yur et fiRmeP 7b ithaelyVdmplditg T Slaﬂ@pﬁfﬁl% hend bgditidmal nAMiaD strpihbARS fhen of

the bl ade profile. ACcording to one enbodi nent one or nore of "any

"l cat o e R AP MR A ke e B VSl e
Cl eani ng

| | O r . e I ane. . wed ,t.a. .gel
fol |l ow ngﬁ\?\ﬂwgﬁg}ﬁ&%h@@ﬁe %Ié é’;‘/} gfe llngﬁsaﬁg‘g@é’g tgh&o&ﬂﬁ‘?%pﬁ"%ﬁ%t ﬁ‘gﬁigg%rt hce
as represented by figqure 17 o ensure, bonding with he next. . fibre
rej nforcé’ﬂ%ﬂ‘ﬁ%‘}éw‘% 5%}@%%% tiongl F‘é‘?‘@?ssilgfegb'ﬁ% 18 frgas h’égtl‘Wnder
of the outer surface of the drum over which is applied a structural |ayer
whi ch i s Teqyied. apuliiple coats may be deposited;iaame o hoth Stages. T ensirerthat the,splid corg|
shell. A rigid shell is required and this is provided by sprayed conposite
resin an i gluripg the seeond| spraying aperation, rthe: cawity| fornkd b0 belica? 6371
PCT/ AU0O0/ 01226 | ayer.. The sprayed resin is hand rolled foll owed by
cl anpi ng geoove IGévie coverdd by pelyurtthane moldainserk 72 aFishowredn figure 2li8d. A dinewof he
cl anpi ng assenbly 80 in the open and cl osed configurations respectively.
Mol-d and pplyutethaid 73 is e sprayed opérdasert aroldiI72mdaboioverthovtside of dngh 6 & Thiy is
Before the conposite of resin and chopped gl ass strands has gelled the
mol d is Ifslivived by Gie applivafior6ferdliopped glass layer 74. Figure 17e represents the stage of blade

reinforcement and preparation and figure 17f represents the stage of application of the
polyurethane coating over the outside of the dram following completion of the blade profile.
According to one embodiment one or more of any additional layers may be differentially
coloured with to provide wear indicators. A white pigment in the surface layer may be provided
for cleaning and inspection after use. The polyurethane is allowed to gel following which a
chemical layer is sprayed onto the polyurethane surface as represented by figure 17g to ensure
bonding with the next fibre reinforced composite layer. A coupling layer is applied to the
remainder of the outer surface of the drum over which is applied a structural layer which is
preferably a fibre reinforced composite to form a structural shell. A rigid shell is required and

this is provided by sprayed composite resin and chopped glass strands completing the structural
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80 whereupon arnms 82 and 83 are cl osed over the conposite |ayer. After
clanping, the nold nmay be inflated to ensure conplete contact wth the
fibre rei Q‘;(% corrposi te layer. The nmold 61 and drumpgy, %ﬁol?}ﬁored for

f our hours Lhe resin is sufficiently cu(rjed f;)lr the next s I i

Ca

deigigb V. Lrﬁﬁ%r'tﬁﬁgﬁ@%%ﬂ%ﬁwﬁ%% 8\; oydiEnsdd b a&liﬁ:' e
72. Fi 18 )

bl sclo. pRgHE nsndk b ths BBmping aembH S0p(i8 jbe oney 884 Slosed porigumions O ©

reqU|renents and IS reinforced: by curves I n the bl ade proflle as the bl ade
t r aver sespeetively, Mold and,pastially sompicted plasties drugn 68 in shown in figyrerld}. Beforertheer i al

of construction for the solid core blade will be sprayed SP85 pol yuret hane
el ast oneomposie effresie and choppesh glass stands hast gelled the mold islocated éniclampasseimbly hi gh
tensile glass fibre CC60 el astoner . Preferably, the tensile reinforcenent

i s cont 8thwhersupoalaoms) 82 and 83 axgtdiosed ovérchd Camipsite Ryeyu r Aferk3amping, thomvokin
alternative nethod of construction of a plastics drumincluding an

i nj ect i ;ay b@infiated teémire complerdieontact with thedibed feirdforeed consbsit®layérl Thembiadi ment
are substantially the sone as for the corresponding steps described with

r ef er engPaddOdriin®B1r 6 stdred 16k fou NourPidti? i re&iR W t@icidlitly fcBred fbr b nyxtisthgb el ati on

to the method of construction of the helical blade.” Fi gures 19a- e show a

ggla(rjatgioon r %ng%g?%{ k?dét}rhte)ﬂ%u%ﬁ? ﬁown I n rmrggs det allfgd' EI gures 20a
. A 99
about Sfﬁgfﬁg%?%%@%w SepeR 4 i3y %%%ﬂ%fﬁ@@ﬁ“%gﬁ%ﬁ%%?%& :
1 WO 71 JAUOO 01226
103, * ACSIFPB do Pl gt 5 etam"e“" B4 Wi oo &E%Tgﬁés g
ed recess, 104 into.

with a profiled tro 103 and this, for a
whi ch i Sanizgmentsgnd ﬂﬁ?}ﬂgrﬁgé’é’s‘mﬁeﬁﬂ‘é e'?l?ﬁeoﬁ"'egg égfgﬂaﬂﬁﬂ?“’m theshelixown in
figure 20b. Bed 101 will formthe helical bladetlp and this will be

st r engt Howbthe fpishecedrym interion, Frefersedmaterial of sonstragtiondos the solidrere blade wille
helical bebslyp?a%gd Sil’-psepolyurethane clastomer ( 85 shore A). Preferred reinforcing of the solid blade is
high tensile glass fibre CC60 eclastomer . Preferably, the tensile reinforcement is continuous
along the length of the blades.
Figures 19a-p show an alternative method of construction of a plastics drum including an
injection molding step. A number of the  steps according to this embodiment are substantially
the same as for the corresponding steps described with reference to figures 17a-o.
The methods, however differ firstly in relation to the method of construction of the helical blade.
Figures 19a-e show a mold 90 mounted on mandrel in the usual manner. Blade reinforcement
operation represented by Figure 19 ¢ is shown in more detail in Figures 20a-f. -
A spray head (not shown) follows the contour of the helical groove 99 about the mold 90 and

deposits a uniform bed polyurethane 101 against contoured base 102 at the bottom of groove
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reinforcing elastonmer 105 is prior to installation placed in a resin matrix
under tension. Figure 20c shows inserted in groove 100 a pol yurethane

i nsert 106 which | eaves a space between the insert and wall 107. The
resul ting swapmnésef i nes the final profile shape of a sol irdTawoesoikisade. As
shown infigure 20d, spacer bl ocks 107 are applied to the surface 107 of

mol d 90 qermhﬁJ%asnﬁg.hembamm&ﬁsmtedlsﬁbﬁo%&ﬁn iR BRI Phtag 20e-

The spacer bl ocks are preferably made of pol yuret hane h is the sane

xt or nal 08 RP phORRG SnBRA kO 108t ot S8 Wi E@%s .f??h@#g? ed by
ol di ng Sspfer [ias TR iy 9?%336*’829%‘"@? itk Eﬂ'gﬂ:ét ladictin g g wgﬁ’bg T08
?21 gg??ocmgﬁﬁ%%%ﬁé%aWo%m le“gt?fj %tjc?‘Fg)‘??ﬁﬁﬁ ﬁﬂ‘g Eetting

pol yuret hane resin intg the nold cavity bonds to the extruded el astonmer and
the mat restfoping slastamer 03 is prosie insiafietiongilapsd e resigmatx updes tensigncligure t he
el astonmeric interior of the concrete mxer. Figure 19i shows partially
conpl et e@0el shoiws imertedmini meovg 100 2 polyrsethaneinsertr] 06 whichHeavega space between the
traversed over the shell surface to prepare a surface which is chemcally
recept i vdnsex andreatb t0%i Fhg resultingapave defires dgdinalljrofileahipef @ olideond blade. Ak | anent
wi nding of a fibre reinforced structural |ayer. A wi nding arrangenent as
shown i n shévalihdighi) 200 Sspadef BIdgia 07 aredpplied to@d surfdéd 109Gbf iold 90 loPativihach id 22
around a rotating forner. Wile the resinis still wet, the gel coated

ext er nal pbdlanldderha zﬂdid’%@@'aﬁhﬁﬁnmﬁgﬁ% DO tTHE Jx!ksfaf% fréfefibiyitade ok er nal

surface of the mxer. This nmold inc es a track ring for injéction of

?f;ﬂ?hﬁﬁ%ﬁéﬁ RGN et R i
The t ens A eng rfm?lr%@ {82 oFid g Fohe e F‘??“&%B”Riﬁﬁrl
\If\ﬂ!ggirﬁgl h F‘gg‘ﬁgumfﬂgblxa{sg?sﬁéaéflﬂ%?% a, corrplg%lgmggi;&etro ed

opti mum
P layer of the drum. Figure 19g shows mold shell 108 in an open configuration and figare 19 h

shows mold shell 108 closed for injection molding of polyurethane elastomer 109. Injection of
cold setting polyurethane resin into the mold cavity bonds to the extruded elastomer and the
matrix of the tensile member and forms the rest of the blade and the elastomeric interior of the
concrete mixer. Figure 19i shows partially completed drum 120 inside grit chamber 121 in
which a grit jet is traversed over the shell surface to prepare a surface which is chemically
receptive to the bonding of the next stage. The next step involves filament winding of a fibre
reinforced structural layer. A winding arrangement as shown in figure 19j is arranged to wind
resin wetted fibre rovings 122 around a rotating former. While the resin is still wet, the gel
coated external mold 123 is closed over the structural shell to form the external surface of the

mixer. This mold includes a track ring for injection of material therein to form a track ring 124.



physi cal properties of the filament wound structure the fibres are aligned
to the |l oads inposed in wuse of the finished drum Typical |oadings on the
drum are; axial bendi ng under wei ght of wet concrete, an applied dynamc

| oad at tNO@26872 end of the drum driving torque and sBEPAPROVMIEREds at t he
di scharge trunion rolls. The winding pattern of the filanments aligns the

fi br es Drip dig Régmaycthen be fiédd Thpaold 123vis reamived th dxposti thedmhr aglthsinténimd r easi ng
in angle and in wall thickness towards the discharge end to accomodate .
appl i ednold B0 éxthémdistlvedidrdrokan up §% reshoval)  Theensilestreliginofthe witidings niahbeugh t he
resin bath and applied to the surface of the drumas a w de ribbon

conpr i ghAle bidet o600 MPa Figure MSj0shbiwh 'dRsn 13D EmGENEACFor rotaticn o ! ¢

wi ndi ng filament about the drum over the bonding layer to forma fibreglass

mat ri X gohtedllel iviiiding iaBHIAS 1o dHaBIE MihdifS of pibds rolRBd 129, 4 BthAnHe BEK

operating | oads applied during m xing and transporting concrete. e

w ndin @11099'" ' | gﬁim;'gi ' e.surf.ace of
t he drg’%?'gl?(\éﬁ? erg%&vt\}l?ﬁﬂﬁleg resin an s&kr%a“ |d‘r‘.€%l'i a?)ﬁﬂ?le p(?ﬁedr}ged to
be addr 8?6.|d he.external, finish. As resul t. of thi
constrtfgflgﬁﬁf’finﬁsehgéspl ral% céilﬁ%ﬁ’fﬁgﬂ&e %%m@&&%vﬁtth hi gh
bendi ng _and shear..resi stance dyring m Xxi erati.ons. The_inner

ol st o feRREeth PRl i Joadpt the e cpoc s e hns tisme swt mumertjends ¢ i s
softer aag i ghter than the steel equivalent. The_ higher resistance to
abr asi ¢hthe dischargs trynignrolly, The minding nettem of thedftlamentsialigns thefibeas ab10 degrees

el ast onmer which absorbs the kinetic energy of the concrete particles

wi t houtat midhspgn te withstandcbending stressessinencssing injangls @od in wal] thitkeess towdrds the oper t y
of the inner surface which will preferably be polyurethane, the concrete
wi | | belischargeiendto hecomntodate sppligd relier idads.boundary | ayer 23 WO 01/ 26871

PCT/ AUQO) 01226 ensuring efficient m xing of the concrete throughout the

m X andheeokingsi whictofineothe dauinpire drwtvr through theS83i0 bith ahd ¥siftied b B dinditk oF he
interior of the drum In a further step, the structural layer is finished

L1 8 omuen et aptany Bodf Rt kgt 1 | L0
step prandiag filatienfdidut M8 dnlf oRfr tRe bonding layer to form a fibreglass matrix with high
strength properties sufficient to withstand normal operating loads applied during mixing and
transporting concrete. The windings overlap until the required thickness is reached. The
surface of the drum is covered with wet resin and small irregularities which need to be addressed
to provide the external finish.  As a result of this construction, the spiral mixing blades inside
the drum are solid with high bending and shear resistance during mixing operations. The inner
elastomeric surface 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
deformation of the elastomer which absorbs the kinetic energy of the concrete particles without

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



gel coat. Shell 123 is larger than shell 108 to acconmodate the additional

| ayer of the windings. As shown in figures 19m and n drum 120 i s adapted
with a stiffening ring 124 which distributes l|oads fromtrunion rollers

i ncor por at esromn2éstte vehi cl e on which the drumis to be nmPCDABWOIZAGe St ages
illustrated in figures 19 k and 1 allows application of a corporate |ivery

or alter Radoking effidiéhit GdiRing 6f thelcbforett thi6ighb®t thé mibhénd rediclibr Bf sbirasiénedue to
previously described. To achieve this, shell parts 123a and 123b are

printed %édh@m&ﬁéughbwwﬂr SPMhE\IREn. Vih ta Fuithe? 3fep 0 iR dota 1

After gelation a |ight ["ayer of reinforced conposite I's applied aagd al | oved

to set. hm& Eﬁﬂﬁ -ﬁ&% thaPiej cation
of the flyggeg ass WI %@hwd l%lq’hﬁ:rem gfmlst EF i g%iﬁ'&rv\/lgéereupon t he
shel | s are cl und t he | ex ut xgess
esi n. THEF OBITROR of e KT FieS 38 A [0R R i ep ROt 3 Sl Cfiop B €

conmpound nto.a tr ng nol ¢ spac Fi 9m shows t he
ori ent at |35ﬁP°B'f gil‘eﬁ'eltzgr‘% @’“&Iﬁ‘faﬁr}g ?H%ng‘f’&ﬁeg‘&‘?g@ ?’H‘gﬂ‘ﬂ’@' Jf | ed,
the shell nplds_ are rem)ved and the di schar end overvm nd is trj med and
a pol yur dssheve i figyres 19y and g drum WMQ@PER“W' hwhiclrdistributes| st ep
I nvol ves renoval of the nold remaining inside the drum foI | owed by cl osure
of the mioads Ebmitoinion roliess incerperated of ithei vehiclecpn Which the domreis to be mowmee dheind t he
hole fitted with a pipe connection. The drumis stood vertically as

i |1 ust r atstagesi ifludtratedrie fipfires 48k aicl allvsvsvidpplidation of alcoperatdivepy by sltornative | s
punped out of the interior which is then cleaned and washed. The drumis

then fi niisdieisl iy ther striibuftl oftthe fifishédedrum dsl feviously dbdéribed OTo adhieve this,Cehels s
sectional vi ew of a corrpl eted blade 110 wth nold 90 and nold shell 108

renoved. plierf3 8t phiiRd Witk GSeleste® vay IRPsprled With 3 batk getco0
01/26871 PCT/ AUOO’ 01226 bl ade t hi ckness e’?% contain the reinforcing tensile

menber WI

abr asi on as OI’ICI’ et ﬁs m xecf‘%@@gﬁﬁ% er EQI?E\‘/i to t‘kaths%tlr %]E%S
ay o utepes i gt ool B o Pl wiipe Wi € Ry ¥ o

hel i x still liquid whereupon the shells are clamped around the windings thereby extruding out any

excess resin. The shell mold assembly is mounted vertically and a two part compound is
injected into a track ring mold space. Figure 19m shows the orientation of the drum 120 during
this step. Once the resin has gelled, the shell molds are removed and the discharge end overwind
is trimmed and a polyurethane drip ring 125 is bonded at the discharge end. The final step
involves removal of the mold remaining inside the drum followed by closure of the mandrel hole
and cosmetic finishing. The mandrel is removed and the hole fitted with a pipe connection. The
drum is stood verticatly as illustrated in figure 190 and acetone which dissolves the polystyrene
is pumped out of the interior which is then cleaned and washed. The drum is then finished by
removal of any resin flash. Figure 20f shows a cross sectional view of a completed blade 110

with mold 90 and mold shell 108 removed. The free end of the biade is enlarged relative to the
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of variable pitch, application of tension to the high strength reinforcing
menber will tend to nove the nenber towards the axis of the mxer. This
novenent is restrained by the radial tension inin the erial.
Concrete MWOM2%8}bp|ied to the blades during nixing and P‘gﬁl@?‘ﬁgﬁ%é will

I nduce tension in the tensi]le menber_in the hlade interior so that the
concr ethiade thigkness$p gontaip thegginfoscing teusile membes avithin the elagtorerand it Brofest the o

m xer. Because the blade material is_ a |ow nodulus el astonmeric materi al
and t hdensilefibres fromabragign peepnpptetisminedber al ong its interior edge and the
attachnment to the m xer shell along its outer edge the concrete |oads wll
def | ectAst dncalteriative ta the holow bladessprayioushy describesl withp peference to dighees 5 anides,
concrete. This effect is accentuated by curving the interior edge of the
bl ade isolid bote Bladesahaybe uséd. i themolid tore bladeowhick b in thedordsoftatovo startdeli’ end in
the m xi ng zone and the open end in the concrete di scharge zone.

Pr ef er gflvdsiablé BitcH, @pstichfon 6 efsion fo fhe Mg stithgheinfoiting mekiber a4l tehd@b 2as

gl ass, carbon and aramd reinforcing a reason nmatrix such as pol yurethane,

epOXY, MENMRS imbef toWards! (S afis -of THE nikd?! Bhis HcveREMCS Jestafled by!thd) Rididi €nsi on

during manutacturing process so they are uniformy | oaded to” give maxi num

strength. . Ref ere | : | Elefatl el bh:{d‘@! rof.e eto a
si ngl e‘%’e’h c{(gl %ﬁ%g%&&abgﬁgﬁ?%gt%#% rtggntﬁéa Wouglt%%r. D gg? a
mul ti pl tart .bl.ade arr.ange t . ..vane addl.es, . any,suitabl e nenber
f or int@?" em@%%"%‘%&@%@%@ y?ﬂ rPi?% 1&@&§%yn@p §°$'6 d on
the exterjor of .rigid molds. Because the drumis flask aped vessel
w1 HoAda 875 Gaicd i ston el of e CoRRPPRT 1 8 fmbier Beruss D hipds etrial s
enbodi ment this nol ding nethod reguires. separate nolds which can be
wi t hdr @dewraediius slastemeno matgriaband thebladeis restiatnod by thegnembes plopgts Mttt er . I n
this case the nolding nust be joined which increases manufacturing costs.
| n-an aidgeandthe sttachmens 4o the mixes shellalongritsioyter edgedheeonergterlpasly vall deflest heum a
di sposable rigid nold of a plastic foamis forned in an external nold. The
conpositlasierintocr sailsshapadnsuffaceneppeditooconthin the concrete; This effecttis scdenmateddyd whi ch:
I's then broken up or dissolved to renbve it fromthe

curving the interior edge of the blade in the direction of motion of the concrete towards the

closed end in the mixing zone and the open end in the concrete discharge zone. Preferably, the
tensile member is formed of continuous fibres, such as glass, carbon and aramid reinforcing a
reason matrix such as polyurethane, epoxy, polyester or vinylester. The fibres are placed under
light tension during manufacturing process so they are uniformly loaded to give maximum
strength. Reference in the specification to blades includes reference to a single helical blade.
along the length of a drum, a two start blade, a multiple start blade arrangement, vanes, paddles
and any suitable member for internal mixing of concrete.

The polyurethane elastomer is formed on the exterior of rigid molds. Because the drum is a
flask shaped vessel with the outlet smaller than the maximum diameter according to one

embodiment this molding method requires separate molds which can be withdrawn towards the
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drum as previously described. At the drive end of the drumthere is
provided a steel ring which is nolded into the drum structure and
proportioned to suit drive equi pnment. The arrangenent is such that it wll
resi st rel a0 o1e26870t ati on between the ring and the fi bre roavatoenones drum
under applied torque. The drum al so conprises a track ring, which transmts
t he vessehaximanidisgieted. tInethis LRROME nfoﬂ&ib%ﬁﬁst 1RJ6inkd whieh ShdréiésCsatutibrn br €

reinforced plastic forned integral with the structural shell of the

vessel . Ichsts, In @Aliefialiad @hbodiadnt bf e Rledll iof&mﬂh%ﬁbﬂ‘“the @% ishbie f5ige!

equi val ent under the same working conditions by nore than years. The

a

wal | str i tdsti® Foalist r | cknes
appr oxi mat e: 9f§1#niﬁ£npr | lssiiﬁlgmgpig%%x%r%% gquyﬁ)(g@%mﬁ%% %r a'tx"'l%‘%e%gorﬂegmn
fibregla i adi . i.ng. t ne .epbodi pent, the elastoneric. | ayers may
be of co%?orugg H?Sgn 8®%§°ﬁngﬁxg‘fcglﬁ§?%€?%p&rdMY fmove it fram the o
advantag;in t he .us f plastics for the mxing druns lies in the thernal
properti fis PreYl I material. Hot conditions are undesirable for
concrete mxing as they accelerate hydration reducing concrete workability
whi ch i s Afthesdive gud of theirum dhers is peayided & steelring avhichds spolded imtothie dgma,. concr et e
pour. In very hot climates, the conventional steel vehicle nmounted m xing
druns cosautere apncpropstioned toomiis deikié efuipment. §he errdngerent is sublethatin wilbtesistooundar y
| ayer due to contact wth the super heated drumwall causing unwant ed
accel er atreativeyotation tetweed tiesing hadithaibrereinforcedidhin andet agpliedionqud. Wi t h st eel
druns as the conductivity of steel |eads to high conductive heat transfer
from t he The tirun sl dompfises & erackt g, tvhié anisethe Weakd] 104Hing o he shisport@bllers | N
contact with the 26 WD 01/26871 PCT/ AU00/ 01226 concrete. I'n sone hot
¢l | Bl €5 and B QohsErultb 6l Fibid réifforsel Phlstic fortiB inflehlwith 1 Wbctidl BEH Gfthe

ydration I's an

tenperature increase inside the drum As concrlete

er at ease I nsi dr | il
THC1 6 o bty R3S tRipalefy taf e BEATS b witCoufi 5 B chitG Bhilis g P01, 091 Y
ensure ayaalibSlRRtiBioby o€ ihad 10 YLK ARL bl YrelDH vl bd SLAL Sl FebliBlat 2

thickness of approximately 8mm comprising approximately 2-8mm polyurethane and 2-8mm

fibreglass winding. According to one embodiment, the elastomeric layers may be of contrasting
colours to enable detection of wear spots.

A further advantage in the use of plastics for the mixing drums lies in the thermal properties of
the plastics material. Hot conditions are undesirable for concrete mixing as they accelerate
hydration reducing concrete workability which is an essential property required immediately
following a concrete pour. In very hot climates, the conventional steel vehicle mounted mixing
drums conduct high heat loads which increase heat at the concrete boundary layer due to contact
with the super heated drum wall causing unwanted accelerated hydration. This phenomenon is
difficult to avoid with steel drums as the conductivity of steel leads to high conductive heat

transfer from the outer skin of the drum to the inner wall which is normally in contact with the
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Steel druns heat up significantly and conduct heat through their thickness
meki ng. the concrete vulnerable to the vagaries of tenperature variation.
Overheating of the concrete mx is a problemto be avoided and has in
accor danc¥Of2p87bne aspect provided a nethod of manuf acPGFAUM22E [ astics -
drumto take the place of the conventional steel drunms thereby reducing the
unwant senasete.clr some hat glimatesr ieelis plaved du ithe tsteek dnimsain ot attéropts tocatrestir uns.
The plastics drum allows the concrete to remain workable inside the drum

f or | oreyepergtunei inchease angider thd dnum.c disogopcrete hiydratipn d$ amiexatheymity reastionnitds t he
sane external tenperature conditions and transporting concrete. The

St r uct emsktive xto exiteprial tbrapératures.SAepordingly g isydesirabde dhiab el corloyetd Rempefatgess of
filament winding which produces a structure with nany tines the strength

and st ir&ﬁﬂ%ﬁc&ﬁhﬁl 216W o fenfiir® a sa@dFRASTY 16Vl of \wotlBility i to-Rehr® hydriordr UM t he

steel ring wh IS rmul ded into the drumstructure is propor loned to

suit drg H%Hieuﬁ)t Hﬁ?ﬂl | I ative
rotation etvveen the Ti ng an t ea?;“‘lattljlre*et re rcgg rum unnegéapp '
t or que.w]imgh dagﬂ'x Eéﬂ‘#’& Serd Eg@%# 0

rol | ers an |s cons ?e‘grt?ﬂ re re| nfor P{e WSP'gFe ngpl n#egral
with the ural t he vess | t |1 .he, rec ed ersons
ki |1 ocrPtiEah HEoeAPicef el has i posiete i gos ekt provi § PEBER g BenuiiepliE .ol
to the invention as broadl escrjhed herein w thout departi fromthe
over al I9F asa?'ﬂcﬁdam 13t thr Pladecot tho coampesions) Stant pams, By PESbEIRBCBE 01 926
THE CLAI M5 DEFI.NI NG THE | NVENTI ON ARE AS FCOLLOWS: A heavy duty rotary
concr etuawanted gffecty ofhigh thesmal eandugtivity: typicel Oféleastvéﬁm% The,plastics drum

conprising a first end which engages a vehicle powered drive assenbly mhlch
r ot at esllows the canagete fayemainovergabls inside the slours fartlongsnperieds eamparedsn goriareten whi ch
m xed concrete is discharged; wherein said drumis manufactured from at

| east dmste¢laniging dfungsl wnder the samret axterml tempemtwre corditions anditrarispartinglemcretenal |
having integral internal formations which pronote m xi ng and di scharge of

sai d  The structural exterior shell is significantly strengthened by the process of filament winding
which produces a structure with many times the strength and stiffness of random fibre
composites. At the drive end of the drum the steel ring which is moulded into the drum structure
is proportioned to suit drive equipment. The arrangement is such that it will resist relative
rotation between the ring and the fibre reinforced drum under applied torque. The track ring,
transmits the vessel loading to the support rollers and is constructed from fibre reinforced plastic
formed integral with the structural shell of the vessel.
It will be recognised by persons skilled in the art that numerous variations and modifications
may be made to the invention as broadly described herein without departing from the overall

spirit and scope of the invention.
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concrete and an inner surface which pronotes m xing of the concrete. 2 A
heavy duty rotary concrete m xing drumaccording to claiml| wherein the
drum conprises an inner |ayer of elastonmeric material and an external
structural Maysr26878 A heavy duty rotary concrete m xi ng doamusweazedi ng to
claim2 wherein said internal layer includes a pol yurethane el astoner. 4 A

heavy dutTHE CLAIMS DEFINIRG THE INVENTIONARE AS FOLNOWS? cl ai m 3 wherein said
external structural |ayer includes a fibre relnforced conposite exterior.

\Z/?ijlmhgil%dhgm ﬁr%%?ﬁ%ﬁw&@%ﬁh ndi ngs app@eﬂ%;gigi
m xi ng d?ﬁ%ﬁné@ord{lﬁﬁg BPlgyrﬁagfgﬁ\rfl\ﬁere| n*sai 8&3‘1@}"{]& [ nc? éﬁ?fl%@?{fgéﬂgsai d
:ylé@f‘ﬁgﬁé}c ﬁ%ﬂé?ﬁrﬁ%%%@“ra' q GHCHrf e B PP gy
| aver mat llO coggrlgse ge} | cal bl adfi"'sy eﬂfpiqu:&{}g%};léﬁ?m Se?%z?gqle%

wher ei n Sald inte raI hel i cal blades have a vari abl e pItCh di mensi on of
bet ween @noyld@awg&@xp\gnglgtegm]m fomgetjons sibishy promatemixing and discharge of said
according to claim8 wherein the strength of 28 11111111 liii!!? | u 111 Al
N | 1 K Soncrete andagisper susoe which/proniadsonizdg of the cenarete.t ur al | ayer of said
drumis around 600MPa at a drum wal |l thickness.of approximately 8mm 10 A
heavy dufy r oAdhesvycdutg rretary concietegmilingrdaac accdidigy tooclaing il nwherdih ahé€ dAms ai d
pol yuret hane | ayer is approximtely 2-8mmthick and said fibreglass
filament codypriles\@bintertayer of elastomeric material and an external structural layer.

3 A heavy duty rotary concrete mixing drum according to claim 2 wherein said internal
layer includes a polyurethane elastomer,

4 A heavy duty rotary concrete mixing drum according to claim 3 wherein said external
structural layer includes a fibre reinforced composite exterior.

5 A heavy duty rotary concrete mixing drum according to claim 4 wherein the wall of the
drum includes fibreglass filament windings applied about said drum outside said inner
polyurethane layer.

6 A heavy duty rotary concrete mixing drum according to claim 5 wherein said wall
includes between said inner layer and said outer stractural layer a bonding layer.

7 A heavy duty rotary concrete mixing drum according to claim 6 wherein said integral
internal formations comprise helical blades extending from said inner layer.

8 A heavy duty rotary concrete mixing drum according to claim 7 wherein said integral
helical blades have a variable pitch dimension of between 0.5- 2 meters.

9. A heavy duty rotary concrete mixing drum according to claim 8 wherein the strength of

28 e

O g i



formed froma |ayer of approximately 2-8mmthickness. 11 A heavy duty
rotary concrete m xing drumaccording to claim 10 wherein an inner surface
of the pol yuret hane drum provi des wear resistance and pronotes m xi ng of
t he cont emQ0126871t he concrete at the concrete/wal |l bounBEFAUNMIR26 12 A
heavy duty rotary concrete m xing drum according to claim1l wherein the
wei ght thé stnictural dayemof said doim istardund/660MPa lat a diume wal) thitkness afrappokinhdiely

pl astics drumand contents is lighter than steel drum of an equival ent
size wsaimfull. 13 A heavy duty rotary concrete m xing drumaccording to
claim12 wherein said blades are fornmed by said elastoneric material and
define 1@ holAl QéavynidatyNsotars 20bntrétel tidag Ndrhl hécotding 36! laid? 9 AwhERMY ssldt ¥
rotary concrete m xi nhg drum according to claim 13 wherein said helical

bl ades goRutetfifie dayeP Nhgrodimitely RehACHitk sl Hid ﬁ&@ﬂaﬁ%&ﬁtm%gi aygr and a

structural layer ~ adjacent sard bonding layer. 15 A heavy duty rotary
concr et )¢ ?glﬂﬁ 8 ﬁl ' 4 wherein said helical blades

i ncludea '!FI rea?dgl n# oﬁ@e e sél'on ntgic eer}’s'di sposed in said cavity outside
said structyral layer and along the length of the.blade. .16.A heavy duty
rotary léonc?‘em%nﬁ’wmﬁ% PaEg ?ﬁ"gf%?ﬂgig claimt iﬁ%ﬁ“&% s are
solid core alon he full, | ength of the_ blades, 17 A heavy ty rotary _
concr etsaffmeyafﬁ'&gm’ﬁw%@eéﬂmn% Y SISO A PROLES FORG o TR CORBe 2 les
further include enbedded therein a continuous glass fibre reinforced

el ast orffithefoncrete atithe soncrete/wall boyndanylayery 1 g WO 01t 16071 PCT/ A1100/ 01226
along the length of said blade. 16 A heavy duty rotary concrete m xing drum
accor dildg t é keawy duty Sotapy«ongrete mixing domm pecording tofclaim il owheirgin therweight@ft | ons -
fromthree separate nolds, the first of said sections form ng an

the drum is such that when full, the total weight of the plastics drum and contents is lighter than

steel drum of an equivalent size when full.

13 A heavy duty rotary concrete mixing drum according to claim 12 wherein said blades are
formed by said elastomeric material and define a hollow internal cavity in each helical blade.

14 A heavy duty rotary concrete mixing drum according to claim 13 wherein said helical
blades include a bonding layer adjacent said inner polyurethane layer and a structural layer
adjacent said bonding layer.

15 A heavy duty rotary concrete mixing drum according to claim 14 wherein said helical
blades include a fibre reinforced tension member disposed in said cavity outside said structural
layer and along the length of the blade.

16 A heavy duty rotar.y concrete mixing drum according to claim 12 wherein said blades are
solid core along the full length of the blades.

17 A heavy duty rotary concrete mixing drum according to claim 16 wherein said solid core

blades further include embedded therein a continuous glass fibre reinforced elastomer disposed

o
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and whi ch engages said drive assenbly for mxing said drum the second said
sections including said opening for discharge of said concrete fromsaid
drumand the third of said sections providing an intermediate junction
between t he Wo g3leg7and second parts. 17 A heavy duty rot arpereangegee M Xxi ng
drum for nmounting on a vehicle; the drum conprising an opening atone end
for di schasg thetengtR6f @ldbisdexed in said drum and at the other end neans
for engaging a drive assenbly which rotates the drum fer m xi ng and

G\ SERorS! 09, SOBGHE Wiy BB S o ! B, BUF 4 BRI 5 W ' O
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direction the concrete is discharged fromsaid drum and wherein the

i nt er nal S8k ppraing for disehagge off said concratel ffom said, dras aod dhes thindiofcsaidy sestionse s

m xi ng of the concrete at a concrete/drum boundary |ayer; and wherein, the
total weiRypvidiog an intermethiatejunetibndetwesn the fistend saond pagts.| | ght er than for a
steel drum of an equival ent volune when full. 18 A vehicle nounted rotary

concr et e W xi g heavyndubya witarg cancreteemixirg dtumo nfor anshinfing ondi veiclegthe odrum
concrete therefromand at the other end neans for engaging a drive assenbly

SO as t Gonprising ai h&ndgmﬁec&nd%ﬁdifbﬂmgm? cOhFaE AfGE iR baid ARG, BhPat tH\RR&! N,
ure

the drumincludes a wall nanufact rom | ayers of plastics materi al

¢ h . . - 1 »
usi ng t hrea fhasef %\Q%&mymhqmﬂﬂ%%%%d% 5t Z

attached bl ades whi ch outstand from an i nner surfac

(ot at ed 1Pase?RRGEE, WEBRE? hofiBl € unll é@@?@@/ E&’%%&ﬂ%@f?e“b# Bl ﬁﬁﬁi he
Gi'r oot 1 ortartRt B Hac et i WA et G igtel nfpemil alachef s
| nt.er nal osuys{angf Ch@on?fantinr}grnaréjug}ai:eng de\%alflof the drum and form an archimedian screw

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 concrete is discharged from said drum;
and wherein the internal surface of the drum is formed from an elastomer which promotes
mixing of the concrete at a concrete/drum boundary layer; and wherein, the total weight of the
drum and contents when full is lighter than for a steel drum of an equivalent volume when full.

18 A vehicle mounted rotary concrete mixing drum having an opening at one end for
discharge of concrete therefrom and at the other end means for engaging a drive assembly so as
to rotate the drum for mixing and discharge of concrete; wherein, the drum includes a wall
manufactured from layers of plastics material using three base moulds and further includes
detachable or integrally attached blades which outstand from an inner surface of said wall; the
vanes forming an archimedian spiral disposed such that when the drum is rotated in a first
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pol yur et hane el astoner | ayer which pronotes m xing of the contents of the
concrete at the concrete boundary |ayer; and wherein the weight of the
drumis such that when full, the total weight of the drum and contents is
lighter tWa@P1R26¥1a steel drum of an equivalent size whePFCHAPRONI2269 A heavy .
duty rotary concrete m xing drum according to claim 18 wherein the drumis
manuf aclireetisn thewonbretgesontonta armaixedandsviien ghe drurm ds tolateskin speond dizectivh,the  t he
first of said parts formng an end which engages said drive assenbly, the

second cendrete lischargédnfvdm daid girtrh pargiowhereig the iternkil Saifavegsf thé dami thcludecs et e

fromsaid drumand the third of said parts providing an internediate

j unct i golyafthane Ridstomef ldayed whitt ﬁﬁﬁ@tﬂﬂnﬂﬂ of B contéiftof theUédncreR! &' the

concrete m xing drumaccording to claim19 wherein the wall of said drum

i ncl udegndite boRkiary ﬁy&fmﬁwﬁérﬁﬁtm&gh@&tham that WhEA i, thOiel O
| ayer and an exteérior |ayer o a conp05|te of resin and hi g strength

\eltg:ég(rjdrvh&gé*ﬁo @Fal m@@%. n eac g,:te\élﬁirgﬁﬁff\in or M (rjnratqur |hal S
Toam 33 A Oule %{@ﬁﬂo%%wp%ﬁ%t%n&%%omaﬁégtﬁé%ﬁtﬁﬁh;w&&eatmaémgaQE
gnevgnd foF dléchﬁég ng concrete and the other l%g%nganiggﬁérengagl ng a

concrete; wherei the dr um| rranuf actured fromthree noulds and
conpr i J@40IBE a1 wlyplagtm%dmmhuh % secopd said pertssinelyding the openiagit er
surface of the drum and a second plastics material such as pol yurethane
or | i kdordischaggee of said woneretenfipmneaid dsum famd cthe fthird) oof Gyaigdypansh providing ae out er
and inner surfaces together forma wall of the drumand wherein the drum
f ur t herintermediatiiunction betwatn the dirst and segonad payts.at t ached bl ades whi ch extend 31
1220011111121 . 1111111121121011° S

20 A heavy duty rotary concrete mixing drum according to claim 19 wherein the wall of said

drum includes an inner layer of clastomer, an intermediate chemical bonding layer and an
exterior layer of a composite of resin and high strength wound fibre reinforcement.

21 A heavy duty rotary concrete mixing drum according to claim 20 wherein each said
molds may be formed from materials selected from, expanded polystyrene, fibreglass, steel,
rigid polyurethane foam.

22 A vehicle mounted rotary concrete mixing drum having an opening at one end for
discharging concrete and at the other end means for engaging a drive assembly so as to rotate
the drum for mixing and discharging concrete; wherein, the drum is manufactured from three
moulds and comprises a first plastics material such as fibreglass forming an outer surface of the
drum and a second plastics material such as polyurethane or like elastomer forming an inner
surface of the drum; wherein the outer and inner surfaces together form a wall of the drum and

wherein the drum further includes detachable or integrally attached blades which extend

31 \
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WD 01126871 PCT/ AU00/ 01226 inwardly fromthe wall of the drumform ng an
ar chi nedi an screw di sposed such that when the drumis rotated in a first
direction, the concrete contents are m nced and when the drumis rotated
in a secondWO#E6’7Lon the contents are di scharged from saCa/adioeme2and

wherein the inner pole surface of the drum provi des wear resistance and
pronot ed inwardlydront the iwallad theadriun fornfing fcarcikimediat scréw dispied SUsh gk WhBwthadar y

| ayer, and wherein the weight of the drumis such that when full, the
total weidyinh isabtateddn pEinss dirgtion] the BoRtidte COMEMS e nified dnd WhEH teldfin fsFbtafdst eel
drum of an equivalent or smaller size when full. 23 A nmethod of

f i | @sdt hX I si
manuf act yp & Sdeodl UREttioh TheTestibms afe ﬁ%a%ﬁ%ﬁmﬁlﬁwﬂéﬁm th ' sihg

the steps of, a) preparing a nmould h g a surf i'ng an rnternal
ol par (PRt RLAH Gl A ek 8B anca B4 BbuoRI SRR o Beinli) by °
over ”sar ot B8 o Boucro Bty Tros? o S Erc o e oh o SkRipc o o
T A AR R e e Ao ns” o
Fermovi ng NI PETRUSH IR ARbr | or of aai d drum 24 A method Sccerding to
claim 23 conmprising the further step prior to step a) of forming said nold

f r om exp@AdedApsicthed yofe manufe@urs of ahwehicle auowitedgplastics | conere 4miximg rdnh ng t he
further step of placing a fibre reinforced nenber along a concave tip of
sai d hel icomprismgthestepsioffde. 26 A net hod according to claim25 conprising the
further step prior to application of said 32 Il "11 1

a) preparing a mould having a surface defining an internal profile of said drum which

includes a wall having recesses which provide a mold part for continuous helical mixing blades
included in said drum:
b)  applying a release agent to an outer surface of said mould;
c) applying over said release agent a plastics layer in liquid form and allowing said plastics
layer to set against the mould so as to form a first layer of a wall of said drum:
d) applying a bonding layer to said plastics layer;
€) applying a fibre reinforced composite layer to said bonding layer; and
) removing the mold from the mtenor of said drum.
24 A method according to claim 23 comprising the further step prior to step a) of forming
said mold from expanded polystyrene.
25  Amethod according to claim 24 comprising the further step of placing a fibre reinforced
member along a concave tip of said helical mixing blade.

26 A method according to claim 25 comprising the further step prior to application of said
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WO 01/ 26871 PCT/ AUOO/ 01226 fibre reinforced conposite |ayer of noving said
drum forned about said nold to a grit blasting chanber wherein a grit jet
is traversed over the drumto prepare an outer surface of said drum with a
bondi ng a¥2681 1 eceive said outer |ayer. 27 A nethod BEHAPMWORR6t o claim °
26 wherein the drumis manufactured fromthree nolded parts, two of which
conpr i Sbrereinforged eompositelayer of rmeving said drimdformerhatiopt said molddo b igrit bipsting f or

| ocation between said end parts. 28 A nethod according to claim27 wherein .
each nhawdbgrawherdima grit jeb istrversed ower tlie drogncto tpsepatecant duterdutfivend shidfdagmed by
the nould part, a part spiral extending inwardly fromthe wall of the drum

part suwith 4 boidinglagent tdveceive saidomter tayer. € engaged toget her, an internal
archinmedi an spiral is formed wherein the noulds are configured such that

when t 37 dr whinghod Sochelinpard claird 76 Wikrein the dim3s tafi¥a@itred FA1 ke mdllicli Nt €7 Na

archi medi an spiral used for both m xing and di scharge of concrete fromthe

dr um | ShaftQ 8 bf Svhich Gﬁﬁﬂ?ﬁﬂ eg&-ﬁﬁisd&ﬂﬂehﬂm%ﬂ& Bttt %ﬁ@ﬁ‘ %EHQ@PW@é”D“' d

surfaces are prepared wt rel ease agent so sa

separ atjedy E%"F& ' A nmet hod according to claim?29 wherein said
el ast oner |al'§s po yuus[ragtkﬁg e and has a surface property which reduces surface

abr asi on ,the.inhner surface aid drum but pronptes . m xjng of said
concr et®. Sfm%h?fg?%%mﬁﬁmggmwhﬂmgfém“&h@ﬁ%ﬂiﬂ?‘é@?ﬂb‘%wm' Xi ng
drum conpri sing the enps of fabricating base nold sections for

recei v.‘ﬂ@fﬁ%?’mg‘m&ﬁb B’Slm@hﬂ%émﬁm¢%‘wxmthm ofthe
assenbl jng said base nold sections; c) clanping said nold sections together

to for rirem patt sychthay when thedsem padsarg epgagad togethero Ar intergal archimedian spiral is
formed wherein the moulds are configured such that when the drum parts formed from the

moulds are mated together, an internal archimedian spiral used for both miﬁng and discharge of
concrete from the drum is formed.

29 A method according to claim 28 wherein, the outer mould surfaces are prepared with a
release agent so said elastomer may be separated after curing.

30 A method according to claim 29 wherein said elastomer is polyurethane and has a
surface property which reduces surface abrasion on the inner surface of said drum but promotes
mixing of said concrete.

31. A method of manufacture of a vehicle mounted concrete mixing drum comprising the
steps of:

a) fabricating base mold sections for receiving plastics material used in the formation of
said drum;

b) assembling said base mold sections;

c) clamping said mold sections together to form a helical groove about said mold sections;
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(et CcLMSsSItilr W 01/26871

PCT/ AU00/ 01226 d) applying a plastics material to the outside of said nold
sections whereby the plastics material forns an interior |ayer of said
drum e) apmoiezesTan i nt ernedi ate bonding | ayer to the owcTiatwombzesai d
interior |layer; f) applying to said bonding |ayer a fibre reinforced outer

struct ural) | aypplyind MhstéiOmbtesiai @ mm@déapw&m%w@&ﬁ&isrw&&w}éh@?ﬁ&hth g
net no

i ntermedi ate and outer layers forma wall of said mxing drum

accor di NOndterid} fokinS hesihteiofafdr '3 $Ad G| d parts are clanped together prior to
application of said interior layer via aligning dowels and an adhesive. 33

A net hod /ccordl Lxﬂ'g&hﬁ%gja hEi ' I Ct e fabricated
from pole?styr&glﬂgg%ea S. t%&nﬁébgéﬁ}egtgégér‘g‘l nge%qgggﬁl{gié&rﬂq%erei n said
interior dayer,_J| r . I et hane .el astoner rayed .opto said
nol d sect¢ons?p@§né%n%§§xggk§%a¥ﬁ%efﬁmm@4mﬁ% ersé?‘ﬂ'drfg?‘ﬁsﬁ‘arts
are nounted.on a mandrel and _.rotated, during application of said interior
| ayer of Ig‘gfl&ecﬁll"wﬂ%’%mﬁ‘ﬁé{"ﬁ%@’ HE?FE‘P@FP'H@?“BG“{?? Aerm i avalljof saidimixing; er i or
| ayer of said drumis prepared in two steps, the first of which conprises
t he appl iYW on of said pol yur et hane el astoner to helical grooves forned
at the conjunction of said nold parts and the second of which conprises
appl i cat i38n of wmethef anspnlingdo islaine 3¢ whereimsaid mbld pagtsraierviiuped ftogettier priwr td
surface. 37 A nmethod according to claim36 wherein said first step is
per f or mecipplidation of shidimterios fayenvia lgmihguloivels ahd avadhesiy@. a pat h which al i gns
with said helical grooves as said mandrel rotates thereby applying a

uni f or m dBst ri Auinethod @écofdihgl td Bladh i32" whél¥iar saffl mpRi SkcHénsMare Habritatddt fGH
according to claim37 wherein said second step is perforned using a second

polystyrene beads.

34 A method according to claim 33 wherein said interior layer is formed by a polyurethane
elastomer sprayed onto said mold sections.

35 A method according to claim 34 wherein said mold parts are mounted on a mandrel and
rotated during application of said interior layer of said dram.

36 A method according to claim 35 wherein said interior layer of said drum is prepared in
two steps, the first of which comprises the application of said polyurethane elastomer to helical
grooves formed at the conjunction of said mold parts and the second of which comprises
application of said polyurethane elastomer the remainder of said mold surface.

37 A method according to claim 36 wherein said first step is performed using a first spray
head which traverses a path which aligns with said helical grooves as said mandrel rotates
thereby applying a uniform distribution of said interior layer of said drum.

38 A method according to claim 37 wherein said second step is performed using a second

spray head which traverses a path normal to said mold surface.

-
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spray head which traverses a path normal to said nold surface. 34 WO

01/ 26871 PCT/ AU00/ 01226 39 A nethod. according to claim 38 wherein said

i nt ermedi ate adhesive |ayer is sprayed onto said polyurethane el astoner
surface aMof126831 d pol yur et hane el astoner surface has geCTAER0AI6 A net hod
according to claim 39 conprising the further step of imrersing a conposite
menber 39f glAsmethéd spcordingrta nliim B8 whereinsaid ittesniediateiadhesiv layer despthyedodter i nt o
said grooves to reinforce the tip of said helical groove. 41 A nethod

accor disaig polyurstimbereldomersariaceiafigr saikbpolyurétheme ehistomepsurface Bigigeledsai d hel i cal

groove with a fibre reinforced conposite of resin and chopped gl ass strands

and appioyi ng. methed acce f@%sbto‘hlﬁ@ﬂd%ﬁ%ﬁkihéﬂfe%ﬁﬁer Siipbf dheiingCa site Nand

rolling said strands and cl anpi ng about the exterior of said nolds prior

to set tydifbe bf SRSOABE SirihddNfh £ R3RAGE MldPwidil s@id0Rembs id) qor di ng

to claimi4l corrprlsmg the further step of inflating the nold an sai d
I nteri qﬁ.’“ﬁ’%‘%ﬂé ensure conplete contact wth and adhésion to
said fibre relﬁéorcetﬁzﬂwn&')%g? 43 A et hod accordl ng to claim42
conpri ngth t | owi n i n_of [of0)
cure fodr a pr@ﬁﬁ]ﬁé?ﬁ%ﬁ‘gﬁég Pﬁgﬁ% Pﬂgﬂﬁgﬁ ﬁ nﬁg‘f’i\
conpri si n he.r St of qrit. blast flbre |nforced
conposif ‘é’q'ﬁ °F%°§1°PBW°§ °(t§ M‘g{’ﬁs PRIORSHE t [hod
accordin C 4 |nclud|ngthefurther step of W|nd|ng a fibre
reinfo é?r@’ﬁ§ e of said adhgs ‘WWMW@MWWDWW% A
met hod accordl ng to claim45 wherein filanents of said fibre reinforced
conpos|extengr ¢f Piss t setting of saidgsinandichnpped glessstrpides of 10 degrees or
greater and to a predetermined thickness. 47 A nethod according to claim
46 conp#2i si Agmethed fgpording tOSQlups4bcompnsmg the further step of inflating the mold and
said interior polyurethane layer to ensure complete contact with and adhesion to said fibre
reinforced composite.
‘43 A method according to claim 42 comprising the further step of allowing the resin of said -
composite to cure for a predetermined period.
44 A method according to claim 43 comprising the further step of grit blasting said fibre
reinforced composite prior to application of an outer structural layer.
45 A method according to claim 44 including the further step of winding a fibre reinforced
composite about said drum to form a structural layer.
46 A method according to claim 45 wherein filaments of said fibre reinforced composite are -
wound about and along said drum at angles of 10 degrees or greater and to a predetermined
thickness.
47 A method according to claim 46 comprising the further steps of

i) preparing a printed layer on a shell and covering said layer with a gel coat;
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I) preparing a printed |layer on a shell and covering said |layer with a gel

coat; 35 11111111111111 111)1 111121 1 |1 | | S WO 01/26871 PCT/ AUDQ 01226
ii) applying to said gel coat a light layer of fibre reinforced conposite;
wher eupon WWQ®2681d resin bfSaid conposite is still |iqRCH/aIRpeRz2Adll is
cl anped about said drum wuntil excess resin is squeezed fromsaid shell. 48

A net hod accofli ngapplying taismii 481 coatallight layeriofifibre weinforoed sémyosiné; | nj ecting a
conpound into said nold shell to forma stiffening ring at the |ocation of
| oads appwherelipbly while/suidresin of $aid colmpesi®e is stéiBliqhideaid sl ReLaipdl Bsout Shid drainm 48
conprising the further step of filling said polystyrene nmold with a

chem cal it edteséirésidls ¥QReRd fidmA@ldBeIY T ene enabling rel ease of said nold
fromsaid dram 50 A nethod according to claim49 wherein said first

and/ or _segpnd oehad Bl toiclich 47 oAl 8 hifernlalohbud s 2" e
repeated at |east one nore ticrre. Si A tﬁggkglgrc%érpdm 0 t(?lecr&h%% erein
said int | 1\, . .ed on al al yur et ha

el ast omer sur#lg%%uggpgl? assglg p%{‘%ar%gfeﬁé%ég%?%ﬁ%ﬁg? ‘egg’rﬂﬂ’%smgd&f%d 52 A
met hod acgpr di,n claimb5b ergin there ar hr ee .d sections which
when | oi ned &%@%Wf@%@&%@@mﬂ%ﬁ%ﬁ“@? %P:Pgﬁﬂll&es st pRlytepe: o
claim23 c rj,Si the further step of spraying a wll of said recesses
with pol yaﬁc’ig]tj"ﬂ@r?e&g@waf 18{"@’([& diswlves said P?Wtq@%srybgmme gaiganald fremspidg a

bl ade profile terminating in a free end. 53 A nethod according to claim52
wher ei n <HW8- bl ade profile includes at its free end a return formng a

groove in which is placed a continuous glass fibre reinforced el astoner
whi ch 1 eiinf oAcmethediactotdingdte cliimndp twherdie sajd ffirst indior sdcdndatbps applied in the

application of said interior layer are repeated at least one more time.

51 A method according to claim 50 wherein said intermediate adhesive layer is sprayed onto
said polyurethane elastomer surface after said polyurethane elastomer surface has gelled.

52 A method according to claim 51 wherein there are three mould sections wl;ich when
joined together include a helical screw .

52 A method according to claim 23 comprising the farther step of spraying a wall of said
recesses with polyurethane to a predetermined thickness along said wall forming a blade profile
terminating in a free end.

53 A method according to claim 52 wherein said blade profile includes at its free end a
return forming a groove in which is placed a continuous glass fibre reinforced elastomer which
reinforces said blade along the length of said biade.

54 A method according to claim 53 comprising the additional step of spraying additional
polyurethane over said reinforcing glass fibre elastomer to embed said elastomer in said

polyurethane.
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54 A nmethod according to claimb53 conprising the additional step of
sprayi ng additional polyurethane over said reinforcing glass fibre

el astonmer to enbed said elastoner in said polyurethane. 36 lull 11111111 c
t $ WO 01WRd8267PCT/ AU00/ 01226 placing a fibre reinf or&SdAVINAS al ong a
concave tip of said helical mxing blade. 55 - A nethod according to claim
54 conplacingmagfibra ecifforceé anemtiee plopg & concave tipofisaid helicahmidingsblade. fi bre

rei nforced conposite | ayer of noving said drum formed about said nold to a .

grit bls&sti Agmethédhadeerdingite chiim 54 cgmiptising thei farther 3tep piotitoupplicdtion of sdidn t 0
prepare an outer surface of said with a bonding agent to receive said

out er |fibyPreinférbed cofipobiftdayes 6P mibvit shid ditmit foirhdd ANOR Bid 1l o & g
manuf actured in three parts two of WhICh conprise end parts of the drum -

and a tcRirbkr WheR £ bitJefis falrécloverdth tdéﬂgﬁ}emu SRR of udwﬂpﬁi parts.

57 A nmethod according™to claim 56 \/\herel n part inc udes a

fprmat 'Wh@tﬁo%ﬂ%%ﬁd%&e}ﬁ drum I nternal archinmedi an spiral fo_r bot h

m Xi ng arge of concrete from the drum 58 A nethod according to
claim | e furthe of an. i.nsert .nol d er said
recess ‘2%‘3%‘4)%&%’%‘5% Rgﬁ"g’z&f%&&*ﬂ?‘ @Q&M%%%I %nd over
t he ou urface of ;said dto rm,a .continuous |ayer o ol yur et hane.
59 A né‘?l’f‘é’é"%am Pﬂﬁ’rn thind, fomprising 3, B’ﬁ jon ¢ o

spraying said_ _ pol yuret hane of application of a rel ease agent so said
pol yur sai Pty be separated from said nmold. 60 A method according

to claim59 wherein said nold parts are nounted on a nmandrel and
57 A method according to claim 56 wherein each mould part includes a formation which

imparts to the drum internal archimedian spiral for both mixing and discharge of concrete from
the drum.

58 A method according to claim 57 comprising the further sﬁep of placing an insert mold
over said recesses and smying polyurethane elastomer over said insert mold and over the outer
surface of said mold to form a continuous layer of polyurethane.

59 A method according to claim 58 comprising the further step prior to spraying said
polyurethane of application of a release agent so said polyurethane layer may be separated from
said mold.

60 A method according to claim 59 wherein said mold parts are mounted on a mandrel and
rotated during application of said interior layer of said drum.

61 A method according to claim 60 wherein said interior layer of said drum is prepared in
two steps, the first of which comprises the application of said polyurethane elastomer to the wall
of said helical grooves formed in said mold parts and the second of which comprises application
of said polyurethane elastomer the remainder of said mold surface.

-
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rotated during application of said interior |ayer of said drum 61 A nethod
according to claim60 wherein said interior |layer of said drumis prepared
in two steps, the first of which conprises the application of said

polyur et hanewelbgssnner to the wall of said helical grooveeT/Aueoreeziéi n sai d
nmold parts and the second of which conprises application of said

pol yur et hgpe eAasdiwdRkcdrdifg focdliin'6l6 hesdin 54 Polfibtlarys & using 4 spray Hehd | ~' |
37 1 1'~1"1 11111l ~~ 14 S WD 01/ 26871 P /Aucx)lolzz‘g 62 Aménethod

accor di ng whithGtavbrsshlpat@hich Perdaill aﬁgiwmmu Ji Fecaial | -@,ﬁgf ay
head which traverse;paa pat hgev\n%i ch generally aligns wth sa eliqga
recesses %ﬁ&g {lﬁiimg s@.h%ﬁ gﬁﬂ,gmﬁ =\ ' | | stribution
of pol yuretha 39%%%5 sal %vva 8’1‘8 al recegé%é%gdx&n%}%%%gﬁ'cordi ng to
claim 62 er ej ' epds.performed using a second . spray head
whi ch traygr seér}%é@é#iﬁgoﬁgﬁ% wg%I %@M@k"%ﬁ@ﬁ&ﬂﬂﬁg gé?%?@l ng
to claim63 ' idint di at hesi ve | i d ont id
ol yur et hAHEY beed ik eversss o b rammal fo wif MOWaRPGF of hane el ast omer surf ace.
has gelled. 65 A nmethod accordi_n%ato claim64 conprising the further step
of inflatPhg tAdncthoddceording tosiaim 63 wherein saidintprmedi velayer ise

conpl ete contact with and adhesion to said fibre reinforced conposite. 66
A net hod said pelpsrethaneslasiomensusBeaafiepsaid polyprethancrelastomer susfacgphas geliedl owi ng t he
resin of said conposite to cure for a predeterm ned period. 67 A nmethod

accor di ng6% o cA asthatitacedrding itoclhink 64reomprisidg the ifaitet bep of Mriflafing thednsl@aibsi t e
are wound about and al ong said drum at angles of 10 degrees or greater and

to a prededié futerive cholubitiake ¢er 1 SnstveBinkidéle 6@ CiltD and® adHeSibAtd Said GBS | Si NY
the further steps of
reinforced composite.
66 A method according to claim 65 comprising the further step of allowing the resin of said
composite to cure for a predetermined period.
67 A method according to claim 66 wherein filaments of said fibre reinforced composite are
wound about and along said drum at angles of 10 degrees or greater and to a predetermined
thickness.
68 A method according to claim 67 comprising the further steps of
i) preparing a printed layer on a shell and covering said layer with a gel coat;
ii) applying to said gel coat a light layer of fibre reinforced composite;
whereupon while said resin of said composite is still liquid said shell is clamped about said drum
until excess resin is squeezed from said shell.
69 A method according to claim 68 including the further step of injecting a compound into
said mold shell to form a stiffening ring at the location of loads applied by drum support rollers.

70 A method according to claim 69 comprising the firther step of filling said polystyrene
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I) preparing a printed |layer on a shell and covering said |layer with a gel
coat; ii) applying to said gel coat a light layer of fibre reinforced
conposite; whereupon while said resin of said conposite is still liquid

sai d shel WQU2687hnped about said drum until excess resPRI/AYMEREczed from-
said shell. 69 A nethod according to claim®68 including the further step of
i nj ect i moldawithoarphemicl iwhich dissolves said golystene ¢nabling releasesof saidomoldgandissig at t he
| ocation of |oads applied by drum support rollers. 70 A nethod according

t o cl ai moldSnsed fiom seiddyubhe further step of filling said polystyrene 38
11i2i1,i1211220iji 1211111112112 L 8 WO 01/26871 PCT/ AUOO/ 01226 nmold with a

chemi caf1 whix fhethod aedording fooéiaind Oy wWhizeRy WidERSOANING sédnd 3feps Applied g0l d and
said nmold insert fromsaid drum 71 A nethod according to claim 70 wherein

sai d fi5@5@'3@5%@@@@15@@&%%@%%&ﬂgretﬁﬁp_l ication of said interior
| ayer are repeated at | east one nore tinme. 72 A nmethod according to claim

71 whergi n s@j, %w&&%mg : ' Jaﬂlyﬁ{erq] . é‘ﬁ*s ﬁ@l&l
pol yur et hane el ast oner t?%gaggqg?t&%fréﬁlsald p %ar%'g angefé?%rg% r g'l'}?f ace
has gel Zﬁ@ Er? ' A | ai.m 23 riskng, the further steps
of formn ! ed O %%W#MM@@%MW@ aid helical
bl ades, ,frowel I i.ng said. bed ta forma .qroqve.therein a | aying in _said
bed a cbht i |§§gfg1¥btf’e‘§'?‘m %&PE‘B’ag’éSﬁ&ﬁWg‘F'P‘BP%BFﬂ?’wéea%im bl ades
al ong ﬁ | ength saj d bl ades., 74 A nmethod according to claim73 conprising
the ad e dp spid Jecesses oyhich, form said helicalobladese trowelling spid| bed jto forms aj d -
recesses such that a space is forned therein having a blade profile. 75 A
met hod gree¥sthereis apd) laying im szid bed asontinuens glass fibmrireinforced elastomerdd reinforceng an
external nold at a predeterni ned spacing fromsaid drumnold and inj€écting
i nt o sasaid bladesalong thedength said blades. _

74 A method according to claim 73 comprising the additional step of inserting a

polyurethane insert mold into said recesses such that a space is formed therein having a blade

profile.

75 A method according to claim 74 comprising the additional step of setting an external

mold at a predetermined spacing from said drum mold and injecting into said external mold

polyurethane which fills said space bounded by said insert mold and said spacing between said

drum mold and said external mold.

76 A method according to claim 75 wherein said space bounded by said insert mild when

filled forms a solid core blade profile.

77 A method according to claim 76 wherein each mould part includes a formation which

imparts to the drum an internal archimedian spiral for both mixing and discharge of concrete

from the drum.

78 A method according to claim 77 wherein said interior layer of said drum is prepared in
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pol yur et hane which fills said space bounded by said insert nold and said
spaci ng between said drumnold and said external nold. 76 A nethod
according to claim75 wherein said space bounded by said insert mld when
filled forwoeumstid core blade profile. 77 A method acRSFTAMYM2B6 | ai m 76
wherein each nmould part includes a formation which inparts to the drum an
i nternal atvedstepscthefirss pf which éemiprised the applictibnavf Gaid ipolgiethgee cddstoheer bedtocthe f r om
the drum 78 A nethod according to claim77 wherein said interior |ayer of
sai d dr um il fpF e@idrieticdl Terooves fdrmbd i Sdid Inkdld Iphrtd ad the!secontt|of IWhith VéinpHdeR 6871
PCT/ AU00/ 01226 two steps, the fast of which conprises the application of
sai d pol yugshibaia PW% NedrhaitHer SR ' NMROESectigk Med
in said nolﬁlgmparts&{a%dﬂ he secon%jl&(g(;frlnﬁﬁhtihch com??gggdng%gﬁlﬂ*gﬁi%ﬁ%&%i d
pol yur et hagl%@rggstorrer t he remai nder of said nold surface by injection

nol di ng. 7 Pt hod according to claim 78 wherein said pol yurethane is

appl i ed usppg a,spray hea Lch Jorgverses, a . path which..general | | i gns
oPPh cai o REY; oa hheib ad@Ring b0 taieh 78 wheir s Gt ﬂ%@&%ﬁ% iﬁ‘%}
uniformdistribution of po]yurethane al ong said recesses. 80 A nethod
accor di ng PHICHEEVSRCR G mﬂw@%@w@m&ﬂ@%mw&%@lm@ed

onto said polyurethane el astomer surface after said pol yurethane el astoner
sur f ace hathegsby ppplyinga unifore disgibutien-of nelyutsthage along spidecas®espri si ng t he
farther step of allowing the resin of said conposite to cure for a

predet er m B@d phmicthed agrdingrotclainl 79 whereihi saisl internddisteadbdsivetigyee isisplayédontnt s
of said fibre reinforced conposite are wound about and al ong said drum at
angl es of idid peigurethane@iastpmensuefaceafitr $aid polyuréthisic etastomerisurfade Inak gelted.

81 A method according to claim 80 comprising the further step of allowing the resin of said
composite to cure for a predetermined period.
82 A method according to claim 81 wherein filaments of said fibre reinforced composite are
wound about and along said drum at angles of 10 degrees or greiter and to a predetermined
thickness.
8 A method according to claim 82 comprising the further steps of

i) prepating a printed layer on a second mold shell and covering said layer with a
gel coat;

it) applying to said gel coat a light layer of fibre reinforced composite;
whereupon while said resin of said composite is still liquid said shell is clamped about said drum
until excess resin is squeezed from said shell.
84 A method according to claim 83 including the further step of injecting a compound into
said mold shell to form a stiffening ring at the location of loads applied by drum support rollers.

85 A method according to claim 84 comprising the further step of filling said polystyrene
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83 A nethod according to claim82 conprising the further steps of i)
preparing a printed |layer on a second nold shell and covering said | ayer

with a gel coat: ii) applying to said gel coat a |ight -fibre
reinforce&“ﬂ%ﬁﬁggite; wher eupon while said resin of saiﬂ#@%ﬁ@@@ﬁfe is still
liquid sajd shel] is clanped about sajd drum until excess resin is
squeezecold Btk 8 5 Mé?’h‘gﬁjg‘as" e5 84if, palystyrens grabling rrlcass, of saybmpldandsridg ¢ he
further step of injecting a conpound into said nold shell to forma

st i f f enmaldl ipsepdrom saiddrumocat i on of | oads applied by drum support rollers.
85 A nethod according to claim84 conprising the further step of filling
sai d po8§ st yh method according toclaim|85 wherelint $aid infermediate adhesive layernigsidyed 6A6 1

PCT/ AU00101226 nold with a chem cal which dissol ves said pol ystyrene

enabl i nspid pilyaetbanefelastamer surface aftet! said polyurothhut élastorcr siirffacehasgelledir um 86 A
met hod according to claim85 wherein said internedi ate adhesive |ayer is
sprayedg®nt oA method sebiditigeolddim 86 WhbRiiENayers bfsid dhin® areS@ilcked Ohs/ Wt hane

el astonmer surface has gelled. 88 A nethod according to claim86 wherein

| ayers glicaisd drum are colored as wear indicators. 89 A drumaccording to
claim2 wherein said | ayers are colored as wear indicators.
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