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(34) Title: VEHICLE MOUNTED CONCRETE MIXIRG DRUM AND METHOD OF MANUFACTURE THERBOF

&L

STE- MNOVE CUTEN EECTY
ST E- EDOYL MR LD SECWRS

(57) Abatraet: A method of manufictore of = vehicle
mounted roiary cancrete mixing drom of the typs beving an
opening at ane end for receiving and/or discharge of concrete
therefrom and st the other end, means for engaging s drive
asmsembly 50 88 © rotate the drom fior nviving or discharging
concrete. The drom is manufactored from at lesst one mounld
uxing st leest plastics material and forther includes integrally
attached vanes outstand from the intemal surfacs of the drem
forming an archimedian spiral dsposed sach that when the
drom is rotuted in n first Brection, the concrete conlants are
mixed and when the drum is rotated in & sacond direction the
conients are discharged from the drom; wherein, the method
comprises the sieps of; &) preparing & Arst generally helical
inzer mold part conteining s surface extending between fimt
and second belical edges; h) mounting the firt belical innec

mould part an s soppart ¢) enclosing the inner helical mold sssembly within an ooter monkd fiwmed by at least con coter mold
puxt; d) fitting a second mating inner helical mold pert 1 the first inner mould part to form an ianer mold assembly; o) injecting
a polyurethane clasiomer into & cavity defined by said nner mold asmembty and tia galer mounld assembly (o farm an {oner wall
element comprising ans half of an interiar wall of the mixer und one helical hinde; f) allywing said polyurcthane o oxe; g) removing
sald at lesst one coter mald parts 1o expose seid inder wall element; b) removing esid inner wall element one sid inner molkds;
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DACEGROUND
The present invention relates to concrets mixing appartises and more particularly relates
to a vehicle mounted plastics drum for mixing concrste and & method manufactare
thereof,
ERIOL ABT .
The building industry makes widespread use of concrate mrixing trucks for tmnsporistion
dr;ldymhdmmnimhm;nm Thesa trucks typically comprise a
large mixing mssersbly including u mbxer drum mounted to the vehiole and which is
connected to & mixer drive for mining concrete contenty during transportation and for
diumufmemwunmﬁwq;mm-pwmm
wﬁmﬁﬂﬂomuﬂvﬁdﬂhanﬁumbhmm
axisl rotation to the drum with the trque being adjustahle depsnding apon the operating
fequircments. The shove genersl symngenent is describod in United Stuies petent
4,585,356 which discloses a concrets mixer truck baving & mixer drum adapied to be
rotated by the traction motor of the wehicle rough sn mxilisry tramsmission of the
traction motnr transmission,
According 10 the kiown vehicle mounted mixing sssemblics, tho mixing drum is typloally
umm@mauwuwmmsmm
horbwotal The dumm is Stied with iniema) vames o mixing blades dafining sn
archimedian spin 3o that as the drum rotates in & first direction the concrets hald thersin
is miixed and as the drum is rotuted in the opposite direction, the cancreta is discharged
from ths dram vie an clovated dischargs orifice under the reverse astion of tho internal

_ spiral vangs, The druin s disposed snch thet the drive end is lowest and the dischargs end

is highest relative 20 & generally horizontal plane of the vebicle.
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Whilc stee]l drums have beeo ju use fir meny years, they suffer from & number of
attendant dissdvantages relating to their cost of mwmfseture and replacemant, wotking
lifi, wear charactaristics, weight and volime. '

Steel drams are expemtve 10 manafacione dus to their labor intensive construotion which
involves rolling stee! sheets into cortcal partions snd oylinders which once fsbricated are
then weldsd to form the finished tank. The archimadian spirals formed from fint sheets

" are thew welded into position ineide the drum. As concrate i3 & bighly shragive material,

interna] surfhces of steol dname e subject to significant wesr sbrasion. This occurs
particularly an the surfacas which take shimp impact, sliding friction and shesr load
leading to eventual wearing ovt of the dram.

Typlcally, & stoal drom used every day might last three to five years, thereafier requiring
replacpment at significant cost. The abasion of internsl surfeces is iteveased whers there
wre changes of slope in the dram walls usually where ty segments of the drum are joined
The mixing blades are welded 10 the ixtemal surfice of the drom cansing sharp angled
recesges in which concrets can gather and evenhmlly boild op degmding the imleroal
surface and providing a catchment fr flwther nrwanied bufld wp of conorete. By ils
pature, a steel surfioe is reigtivoly smooth and whilst ihis msy be desirable for the
purpase of preventing concrete build up cn the walls of the drum, the intexface between

- the concreto and stral wall &5 an srea of abmsfon mther then oomobete mixing.

Jdeally, zixing of concrets shovld tae piace thonghont the whole mix, bt in the siel
drums, optimam mixing does not take place at the boundary layer and i cravices in
which conorets: may collect. In fact, due 10 the metare of the fricticnal fnierfce betwesn
the stocl surfioe end concrete bounary nyer, laminar flow ocours resulting in kitle of o
mixing at the boundary leyer. The reason fior this is fhat the aggregtio @ fe ooncrete
slides and sbrades ( with reduced or no mixing) rather thap roixies 1o facilitete mixing.

PCT/AUG/00664
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Thim there are *dead” spots in the mix whers 0o mixing takes place aod whare there is an
looreased powztial for umwantad collection of copcretn Tn sddifion o the sbove
problens associated with tho nse of steel mixing drums, thers are cost and weight fectors
which e4d 0 inberent ineficicncics in use of yieel draron, Dus 10 the dead weight of the
sisal drum, its vohune must be sestrictsd 80 the combinetion of the dead weight and
concrois weight mugt be nmintyined within the nuncimum allowshle loading limits for the
velticle to which the drum is stinched,

Ao shemative © the known steel drums was proposed in PCT Internationsl pteat
spplication PCT/AU00/01226 to Rodgers and Kbousi. That spplication tesches tho
possibility of osing a lightweight masorial such a3 plastics for construstion of & conorets
mixing drum as a substitiie for siee]l whilst recognixing that thers ware sumerous
structpml and manuficturing diffioulties to be overcome i making the tomsition o
plastios not the laast of which weg the production of & drum which conld withstand the

high stetic nnd dysamic toadings to which track mounted mixing dramw am subject © in
_ normal operation. If the weigit of the drom could be reduced withont compromising and

possibly increasing drum vohime, the weight reduction conld be taken up with sdditional
concrate thereby acreasing fhe pay load.

There are variety of conarets mixing dram smangements disclosed in the prior art nons of
which s far as the invemtor is aware anticipgie the methad of mannfictore of a plastics
thmtc_:bat;m;'lbedhnﬁl. .
United Statey patenit 4,491,415 discloses & lightweight, pexr shaped rolary soixing devico
opmnmmdmdhvhsnﬁlﬂvdmdmhtuhh;pud. The dmm is
rotatably scpported ¢m & unitary base having s transversely axbended fioromnd end and an
upwandly and angularly extending resr end providing a besring portion detschmbly
engagshble with the sooket 10 roteishly sopport the dnam at an jnclingtion of sbout 35

PCT/AU03/00664
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degrees. The dnmn has a pinnality of sxially extending radial fins fior Hfting contents in
rotation thereof and is prefirably fashioned from molded plastics mterial elther ag o
unitary body or as e pluulity of interfiiting perts. The drum described in this patent is fur
light duty operution end does not bave the struotural and materinls - characteristics
United States Pxtant 5,118,198 discloses 2 cemant mixing sppamtus with & cradls support
assembly and inciuding a polystbelyne cement mixing drum held and sugported by a
cradle arm assembly formed of aradle base support brsoss and upright czadle anns which
interfit into cradle arm recesses which am preformed with the polyethylene drum. A bull
pear drives the polyethylens drum. The drum disclosed in fs patent s intended for Hght
requirements for heavy duty operations, Utited Stetes paisnt 5492401 disoloses o
concrete mixer with & mixing drum consisting of high density crosalinksd polyethyleas
wmirrisl The dram includes & bottom suppocied buy a conventional rigid metal pan
secured to the external surfisce theveof to rigidify the plstic dram and extend the life
mﬁhphﬁemwmhmnﬁﬂbh_d_bml
mixing job ut & job sito even though movement of the concrels mix within the drom
during repetitive mixing cycles mey ultimeiely wesr & hole fhiough the botiom of the
plagtic drum. Paddle assemblies are positioned inseriorly of the drom and oriented to
maintain miimum splashing during the mizing opecation. Nat only is the drum dislossd
in this patent wmsnitable for bexvy dsty vehlole mounted operstion the prtent bn fact
teaches & mesms o sceotmmodats & wexr fiflure on site whereby e bols could be wam
fixough tha wall of the drum.

Ths prior axt teaches use of plastios dnms far small cemant mixing operstions. However

thars are inharent Jifficulties in manofhcturing plastio drums 1 35 scceptahls standard of .

PCT/AUD0664
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streagth end reliahility. Plastics droms require nse of materialy which for & drom profile

" byuse of a mould, As the discharge opetiing to a drum is sarrower than the remainder of

the drumy, it i oot posaihis to remove & moukd fom an ioper surfhos unlass the drum fy
made in sections which cen be joined 1o form the drum structure. A number of methods
dMofphshhnvyMnﬁng&mhwhm proposed in PCT
spplication PCT/AU00/01226 which discloses 8 heavy duty rotery concrete mixing drum
for sttachment to a vehicls which is cheractized in thet the drum is memifactored from
&t Joast one mould and fiom at lcast one plastics material and wherein the drom inchades
an joner surfece baving a proparty which promokes mixing of the contvete st the boundary
Inyer between the conorets snd seid faney sarface and reduces wear,
A number of diffisrect methods were proposcd in that apphication for the mannfaotars of a
drum of the type disolosed.
INVENTION

The present inventioa seeks to provide mn altemative method of construction of &
beavy doty vehicle mounted rotating cemest or concrete mixing drum fabricated from
plestics materials. The drxn prodnced by the method of the invention described herein

' ovexcomes the aforcsaid dissdvantages of the prior wit end mainteing effisient conarete

mixing chamoteristios. According to tho fnvemtion there s provided a method of
canstruction of a plastics conarete mixing drum wherein the method incindes the wse of
immer and outer molds each made up fiom sepacts mould perty which are divided elong
two helical lincs mid way batweeo the mixing bisdes thorcby allow formetion-of & dram
interioe from two idsationl molds.

T op buwad foxm the preseat invention comprises:

& method of mammfuthye of & vehicle momted rotry concrets mixing drem of the typs

mnmummmmm dsoharge of boncrets therefioen and at

-
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the other end, means fbr engaging a drive pssaaubly 50 21 1o rotats the drum for mixing or
discharging concrete; Wherein, the drum is muufactured from at least ooe monkd using
at Jaast one plastics reterial; wheredn the dnon further inclodes integrally sttached vanes
which outstand from the imternal surface of the drum forming an archimodisn spiral
disposed such that when the drum is rotated in a first direction. the conorate ooments are
mixed and whem tho drom is roiated in a scoond direction the confexts are discharged
from said drum; whereln, the method comprises the steps of ;

8) prepering s first goverally helicg] fmer mold pert conisining a surface extending

b) mounting the first helical ionar mould part on & suppart

¢) enalosing the fnner halice]l mold sspembly within an outer raguld frmed by st lusst
one ouler mold part;

d) fitting a second mating Inner helical mold part to the first inoey mould part o foxm en
in;ﬂ'm!dnmbb;

¢) injecting a polyurethane elastomer into & cevity defined by said imer mold axsewbly
and the outer mould ssemnbly to form en fmer wall elament comprixing one half of
an interior wall of the mixer and ane halical blads

f) allowing said polyurethane fo ours;

g) removing sxid st least one outer mold perts to expose said imner wall elomeat;

L) removing sald inner wall clement one of exid inner molda;

The method prefiarably comprises the additional step of placing » reinforcing roamber in &
recess formind in said inner mold part. Steps a) ~ k) e repested thersby providing &
second beljon] fnpar well element The firet and second helical inner wall clements are
complimentery and combine to farm an izmer wall surfice of the mixing drum. The Sirst
and sacond belical itwer wall alaments are then prafersbly placed into s jig where
opposing cdges of said elements are held adincont; the wall elements defining sn inpec
cavity of said dram. Opposing edges of the clemonts are seeled to camplets the inoer wall
of the drum. The immer wall & removed from the jig and placed the inner wall oo &
mandrel stuch thet the mandrel is disposed in the fnner cavity. The inner wall i placed on

the mandrel vis an opem end of the inner wall whamupon stretural lxyers of gleas fibve

PCT/AUGI00664

et —p— gy g = =y
., i aw
an W geg,



RIS [f tor b papid HudmdniEn mdat Catemtil wcomnpWO 10 *602,C PO)

15

WO 03/101694 PCT/AU0IN00664

reinforoed plastio exe epplied 10 the polyorethens fnoer layer. Prefersbly, the imcroa]
surfiee of the drum includes an efastomer which will allow mixing of the conterts of the
eoncrels xt s canorele boumdary layer;

The reipforcing member is prefembly a contimmous rope inserted in a recess in & formation
which will form helical blades. -

The method incindeg the wse of inner and outer molds each mads up Srom scparste

00uld parts which are divided along two balical lines thersby allowing fhcmstion of a
In another broad farm the present invention compxises:

& method of mamfcture of & vehicle mounied rotary concosts mixing drum of tha type
having en opening st one end for recsiving end dischargs of conorets tharefiom aad &t the
other end means for engaging & drive assenbly so as to riste the drom for mixing or
discharging concrete; wherein, the drum is mencfastored from #t Joast one imer moald
mémmmmmwmmm inotodos integrally attached
vanes which outstand from the interpal surfice of the drum forming an archimedian spiral
disposed such that when fhe drum is rotated in s first direction. tha concrets contents mro
oixed and when the drin is rotsted in & second direction the conlents are discharges from
mid drum; and wherein the internal surface of the drum {3 formed or lned with an
clasiomer which oxuses mixing of the contents of the concrets at the concrete boundary
leyer, wherein the method comprises the steps of ;

2) preparing s first fnner helioal mold containing & surfice intermediate eide edges of
the mould;

5) piacing a reinfarcing rod in & recess in sajd oner mold;

¢) enxiosing the ionar balical mold sssembly within at lesst ome outer mold part:

d) sealing s Joint between said inner mold part and sald st lsast ane outer mold part;

€) tnjecting a polyursthene elastomer into & cavity defined by seid innar mold and seid
t least one outer tiold pert to form an imer helicel wall elennt comprising one half
of'an interior of the mixer and oue helioal blade;

& allowing said polyurcthans to curs;,

- y——— =
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h) removing said at lenst ons outar mold parts;
D removing one of said inner molds;

D removing the interior polyurethane inner helics! wall element molding from the

remabndes of the imner mold assenibly; -

k) repesting stepd &) - ) o form & second inner waj) element. .

Prefrably when a first and & second joner wall lement sre placed in s jig jointing
surfhces are held adjssent $o epable scaling the join formed by the jainting surfaces.
Aocording to a preferred embodiment, s mandrel is inserted into an open disoharge cad
ofa drum imteror fallowing which stractural layers of glase fibre reinfireed plastics sre

. wound sbogt an outer surface of the inner wall

I anather broad fhrm the present invention comprises:

2 method of songtrustion of s plastios mixing drum comprising fic steps of

4) preparing o first inner mold containing & surfice extending fom a jofnt Hne midway
between two halical biades to & 2id line monld jaft line atan innar edge of seid blsdes;
b) plkcing s neinfiroing rod in & recess in said inner mold; ,

c) fitting a pacond mating #mmer belical mold fn form an faner mold assensbly;

d) cnclosing the joner helicel mold sssanbly within at least one ouber mold part

€) sealing a joint between sald inner mold gssembly and said at least o008 ouby mold
part;

saidd ot least one ouber mold Pt to form one nlf of the interjor of the mixer ad cne of
the halical blades;

f) sllowing said polyurethans o cure;

g) removing sabd at jeast ona onter mold pacts;

1) removing one of said inner molds;

) removing the interior polyurethece molding from the remainder of the imer mold
assembly;

) placing seid two helioa] bisde end interiar molings in « }g where the joimting
nrfkces sro hald adjscent;

k) insorting a mandrel into an open discharge epd of th G,

) applying stroctoml Jxyars of glass fibre reinforced plastio the polyutethans kyer.

Proteably the reinforcing is Sitved vaing spasess which cantraline the sinfaeming rod or rops la In reess.

PCT/AU0IN0664
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Preferably the first and scoond inner balical mold elememts are jointed with s eealing
componnd or gasksts along an inner edge. According % ooe embodiment, the cuter maild
is formed in three separais wold parts,

Preferbly, a joint botween the two inner belical elemants frming & hatical hiads is made
with a polyumthans elastomer conponnd.

In another broad farm the present invention comprises:

a method of manaficture of « vehicle mounisd concrete mixing drum comprising the
steps of, . .

x) taling a helical inner mould pert and momyting the monid on a support;

b) placing at least ona externsl mould in opposing rolationahip to seid inner mould;

<) infeotings flowsble material intn a space formed batoween said immer mould end said
outer mould such that the fiowable material forms a helica) element which will form
at least part of an luner yurfhce of said dram;

d) némoving the at lsast ohe outer mould:;

¢) removing the halical alement from seid inner mould;

f) repeating steps a) - ©) 30 €3 1o fixm ¢ seoond helicsl element;

f) preparing an exterior surface of the helical elements for bonding to & structuml layer
of giaay Hbre.

Preferahly, the fiowshle meterial is polyarcthane.

In another broad form of an spparstus agpact the present inrvention comprises

a vehicls pyoumted rotary concrete mixing drum of the type baving an opening at ane
and fr receiving and/or disabargs of cononete thevefom and at the other eod, means for
engaging a drive assembly 50 as to rotate the drom fur mixing or discharging concrete;
wherein, the drotn is mannfectored fioin at loast ons mould weing at least one plastica
material; wherain the drum Surthar inchades fntagtaly attached vapss which ouistand fom
the interna} surface of the drum fonuing an archimedisn spiral disposed such fhat when
the dram is rotated in a first direction, the consrets conteaty are mixed apd when the dram
is rotated in & second direction the contants ate dischargnd from sald drum; whesein, the
drum is farmed by a method comprising the steps of ;

8) propating & St genevally hafical inner mold part containing & sufios extmding
botwemn first and socond holicel cdges;

[+
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b) moonnting the first helical immer mould pest on & support

o) anclosing the fnner helical mold sssembly within an outer mould formed by at lcast
ane ouber mold part;

d) fitting a second mating hmmmhpthhﬁummmwhmu
inner mold sssembly;

e) W.pwmmm.mmwummum
xnd the cuter mould assembly th form an fmmer wall element comprizing one half of
an interior wall of the mixerand one helical hiade;

f) abowing said polyurethans to cure;

g) removing said st lsast ons cuter mold perts 10 expose said foner wall element;

b) removing said inner wall alement one of seid jonec molds;

1n ancther broad form of the apparsing aspect, the present invanting comprises:

2 veltiole mounted concrete mbxing drum formed by & method of manafactors comprising

the steps of;

) teking & helioe) fnrer moold part snd mourting the mould on & support,

b) placing xt loast one il mould fn opporing relstionship to said fnner mould;

) injecting a flowabloe waterial imamhmdmnﬂhﬂmldduﬂ
outer mould soch that the flowsbls material forms s helical slement which will form
ot Ieast part of an inner suefisce of said drum;

& removing the st lsast one outer mould;

€) removing the halica) elemant fram sald fmer mould,

) mpanh;shpu) - &) 30 88 10 form 4 second halical elament;

0 pepxiumuﬂ:mnhdhhﬂhﬂakmﬂhbmﬂuwamm
of gass fiore.

Preforably e fiowsblo material is polyurethue.

According o one emboditomt. tha helical blsdes projecting Soe an inper surface of seid

dmnhnnpﬁﬂdlmuhdhﬂwul—Zﬂmuﬂmhmdwm

roaterial Prefissbly the wall srength of said dnzm i zronnd 600MPa xt a wall thicknees
of 8mm. Prefiwably the polywrsthanc forms an ianer lxyer which i3 spproximsiely 3mm
thick

0
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Prefivably the structmal hyesr copprises filament windings forming o layer of
aprroximately Smm thickness,

In ancther broud form the present invention cosprives;

& heavy dnty rotasy eoncrete mixing drum cxpable of sttachment t & vehicle; the drum
comprising & finst end which engages a drive exsembly whick rotates said drem for
mixing of szid oonorete and @ second end from which mixed concrets is discharged;
wherein seid drom is manufactured fram st least anc layer of plastics material wheretn the
drum inalrgles 2 wall having integrl interrat fhemattons which promote mixing of sid
concrete and an fmoey sucfhce  which promotes mixisg of the concrels at the boundary
layee betwean the concrote and sald imer surfos; whepsin the dram is forned scconding
1o the method stops of

1) taking a belical innear mould and mounting the mould on a support;:

b) planing at Jaast one exterml mould in opposing relationairp to eaid inner moukd;

©) injecting polyurethane into a spuce formed between said inner mould and said outer
A Do

d) removing the at least one outer mould:
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€) removing a helical blade pert from said irmer monld:
. 1) rcpeating stepe 8) - ) 50 a8 o form a second holical biade part:
§) mating the first and secand hefical blade parts with an interier shall;

£) preparing an exterior of the drum for bonding to & stracturel lxyer of glaas fibre;
h) winding the stractural layer about said exterior.

DETAILED DESCRIFTION

mmmmm“nﬁummﬁlguambumw

embodiment and with referancs to the scoompanying {linsteations wherein:

Figure 1 shows s aide elevation of an inmer helioal mould part;

Figuo2 shows a side elevation of the mould part of figure 1 inchuding exploded
axintmal moulds;

Figue3 shows a side visw of the inper mould pert of figues 1 and 2 fully enclosed by
excterral mould sections

Figuro3a shows an enlarged view of external moulds exploded from s helicel blsde pert;

Figure 3b shows an enlarged view of the assembly of figure 3a with outer mould peris
ooulds assembled

Figure4 shows onter mold sections exploded from the inner mould assembly upon
completion of injestion af an elasiomer. _

Figurc5 shows a helical blade part produced by and removed from the inner mould
sdsembly of figure 4;

Figure 6 shows a coupling of sopamte and complemardary belical blede pats fiormed
by the arrengements of figares 1~5 and which form an frmer wall of the drum;

Figure? shows « hoosing s assembly in which the hmer wall of the drao is placed
afier moulding helical blade parts for preparation of the biade parts to receive
an ouler structuml Inyer;

Figure8 shows sn asseunbly including a mandrel for mounting suid inner payer fhr

12
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spplying an outer structural kayer of glass fftwe;
Figure 9 shows 2 compleied drum with treck ring fitied.;

The concentratad wear pointa in the priar et sivel drums rechuoey the working life of the

5 droma necessiiating costly repair or replacement. Stee) drams are fibricated from rolled
fist sheets which form cones and & cylinder which are then joived fogather by welding.
Archimedian spirals are fhen welded to the inoer surfuce of the dru resulting in o high
specifio gravity vamsel whose self weight rechoes the amount of conarete which can be -
carried by the vehiole fo which i i ttached, The sise] dmms puffir fom & number of

10 dissdvantagns including susceptibfilty to sbrasion at the functions of the cylindrieal and
condcal sections and the tendency for unwanied concrets build up st the shixp comers end
crevices humed by the mixiug bisdas. In stMition, the smtoth futrmal surface af the sicel
drum promotes aliding thonsion xod inhibils nixing st the boundary layer dns o the low
cocfficient of ffiction at the concrete/metal interfios.

18 The method o be desatibed balow is an altacnative to both stee] drums and the plastics
dmos foomed by the mothods of manmfictws described i Tnternational Patent
application No. PCT/AL00/01226 o Rodgers and Khowi. Acoording to the method, a
plastics beavy duly conorete mixing drum Js fnmed wsing both fnfnrmal and extanal
moulds. The drum ipoiudes an fnteral srobimedian spire] fbrmed by helical blados ar

20 vanes which mix concrete during rotation of the drus in ane direction and dlacharge
conorn when tha drum is rotaind in & opposiss direction, Tha dran s ganarally peat
shepad snd includes sn opening st ong cod for entry and disoharge of concrete.

25 The Srei step in the method nocording to cane embodiment, involves the vse of an inlerpal

13
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mould A polyuretheans dram  ipterior oomplete with internal helical bindos in formed
between aa interior and an extecior mould set. The exterior moulds are easily ramoved
after the polyurethans iy formad, bowever because the mixer is a ologed vessal with the
discharge opanivg smaller than the meximum diameter, and dus to the complaxity of
the blsde mwoulds, it is not possible to form the intevior &3 one complete picce and then
remove the monld. Aocordingly, the elastomeric dram  haterior i moulded in sections
which can be removed from the moukds, aad fhen joiued 1o o the cootpleds iolericr.
This interior is then reinforced with structum] Ixyers to complets the mixer. The jofning
mdMWMnﬂlﬁmMmuﬁww&m
method stepa sequentially is 8 new approach o funming & dum interor not known in the
prior art

Refucring to Sigoro 1 thare is shown an assembly 1 whih comprisss & sapport 2 which
Decetves and retains thercon & hetical mould part 3. Monid 3 i3 shown in profils by tne 4.
Mould 3 is initially prepared in 2 sepamte mould baving & hetical irderior so that mould 3
conforms to the shape of that inderior, Oncs mould 3 s fSormed, it may be tmafkrred
manmmlly or otherwise fw mounting an support 2 in prepamation for receiving eoxianial
moclds. Figare 2 shows  side clsvation of fe moukd 3 of figare 1 with sxploded
opposing external mould parts 5 and 6. Mould perts S end 6 encapture mould 3 but lesve
& generally halical cavity thersbetween. Onos extecnal mould parts 5 and 6 bave been
secured’ and cealed, polywrethans iy fnjocted into the sftwessid cavity. B will be
apprecisied by persons akilled in the st thet moms than two exteras] moulds ey be need
o S]] the same objectives of encapynlating inner mould 3, Flgare 3 shows & sido view
of the inter mould 3 enclosed by external mould seotions 5 and 6.

" Figure 3a shows an enlargsd viow of exiema! mouids 5, 6 and 7 explodsd Som irper

mould 3 rovealing & seotion viow of a part helica? blade B reirisved fiom the cavity

14
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defined by outar moulds 5 and § and fmer mould 3 fllowing injestion of polyorethens,
'Figure 3b shows an enlarged seotion view of the assembly of Agure 3a with moulds
asembled  Moulds 5, 6 end 7 o shown in Sigure 3b in abmtting rolatinnship with part
belical blade 8, which is formed by igjection of a polyurefhans elastomer foio 2 cavity
s fixrmed between moulds 5, 6 and 7.
‘Reforing o figure4  fhere is sbown outer mold seotions 5 and 6 ezploded from the
ﬁmmﬂmﬂhlmuﬂeﬁmdiﬁuﬂdudﬂ.ﬂmmﬂoﬁ_
ioner mould section 3 pert belical blade ( or blade element) 8 which bas beso formad
from the elastomeric matarh] injected into the cavity dafined by smembled extcrns!
10 Msmsqnmwsu-hamhmsmhm Figure 5 shows
a first helical biade part 8 formed in a first hefical { archimedian) spiml The sbove
wmhmummbm;mm(mms.
Helical biade part 8 forms one Iulf of '« completed belical blade which it integrally
disposad on an inner surfioe of the drum formed by the prooesses desaribed baroin. A
15 fepest of seps described with reforence to figures 1-5 rosuit in & second helical inner
biade clemett 9 which oa operstes with and is complementary to holioal blade eleent $
o form a completed inner wall inshiding integral helical biade  Figurs 6 shows & pair of
helice] hiades B and 9 formed by the assembly snd process s desoribed with referenoe to
fgares 1-5 . Blades § and 9 e in the Sorm of two parallal helical spizals spaced at 180
20 degres sxisl phmse difference cach with & reinfrsing rod 10 ( seo Ggures 38 and 3b) In
the interior edge, which mey be & continnous flament and rexin rope. As these biades aro
integral with the Interinr mrfhes of the mizer, it Is convenient 10 join these two stractures
along two belical lines mid way between the blades. In this way the fmerior is fwmed oy
two identical mouldings which can be renoved from the interior mould 3 and exterior
28 monild sections 5, 6 and 7 and which alsg eontain the compleie reinforving rods 10,
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Tho exterior moulds contain s ixyer of glass reinforced plastio ‘which bonds to the
polyuretbane which is furmed, against ft. In this vy foe two moukdings we fixmed with
two helical jointing lines mid way between the biades and a sff imer abell resdy 1
5 reoeive the stmotom! layers s formed,

mbmmbm; profired method of mnufhctoring the mixer iy as

10 The inner helical mould 3 which incudes the surfiuco which extends fram & joft line mid -
wary between two formed helical blades ( 8 and 9) 10 2 mid-line mould joint Hne ot am
inner edge of the biade. This smfhce fices towards the drive end of fhe mibxer and
coniains & reoesa for the reinfaroing rod or Slsment rope 10. The next step is fitting
reinfbroing rod 10 with polynrethans spacers, which centralive the rod in & recess fn fmer

13 monld 3,

A mating inner helice! mould Iy prepared and Sittad and s joined with sealing’ gaskets
slong ity inner edge. The helical inner mould 3 is enclosed within the three exiomal
moullls 5, 6 and 7, the surfices of which erc pre costed with glass Fbro reinforosd
plestic, t0 provide su imterior moulding © the polyuretbane ehstomer. Seals are

20 inoorporated inio a joint formed between the inner and onter moulds. Following this the
polyursthans elagnmer i monlded intn the cavity formod between the inner and outer
monids. The elastomer polymerizes to form blade § which comprises half the interior
tayer of the mixing dnm. The polyurcthans is allowed to cure whereapon outer movlds
S, 6 and 7 ar® removed to expose an inner sholl and outer surfhce of G polyurethane

25 bizde part 8. This sllows removsl of the holical blade part § and inferior polyuratiane
moulding. The ehove process is repexicd o provide s second helical biade part 9 and
interior moviding. The two helical blades 8 and 9 aye then aspemiblod in g fig 11 as shown
in figure 7 whereupon they aso joined together wsing s polyurethane elsstomer compond,
At this singe of the processing a drive ring is epplied to the polyurethene lnyer which will

30 form the frmer inyer of the miixing dtum. The Jig is remowed and the sow Sxnwed foer

) Inyer of the drum is transfiyred 1o 2 Winding station s shown in figrre 8,

A weel mandrel 12 is inseried into the open ( discharge ) end 13 of the mixer so thet it
reaches the drive ring which i common fo heavy duty drams of this type. The drive ring
which fmparts rotation to the mbuer is spigotted and drilled to suit & gear box flanga, The

13 ghass fibre reinfirced plastic extarior of e polyurcthane interior is bonded 1 the drive

16
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ring snd allowed {0 cure, The glass fihre reinforcad plastio extcrior Is extendad over the
discharge ond support fsngs which then forms an enclosad vessc] against the mandyel,
An infiation pressure is sppliad 4 the interior of the mixer to casure it conforms to the
interior of the jointing jig. The top half of the jig s removed and the extermal surfce of
tha polystirylens joinis is covered with ginss fibre reinfirond plastics. Pollowing that, the
external gurface of the moulded polyurethane ipterior of the miser is prepared for
bonding to the stroctural Iayer.

Structural layens of glass Shee reinftroed plastiosre applied by one of the known methods
standard 1o the fxcinatry such as

s) Coxntact moulding of random snd/or directional glass fibres aosd reain

b) Filament winding.

) Swfaco finisking by filling snd grinding o/ Moukling s gol coat fimish msing
VROULID OF pressura.

The winding step i conducted afiar drum inges Jayer 11 is miounted on wwandrel 12. ( see
figare §). As represeniod by figare 5, the final step in the comtruction of the drom 14
involves the instaliation of the traok tiog

These arc known in canvantional hesvy duty droe end oomuprise s cylindrioal il
atinched to the mixer adjacent © the discharge end and which is supportad by two rotiers
10 allow the mixer to be rotated by the gearbox st the drive end. The ring b hel in
yposition with rubber gaskety whinh sea] to the mixar and this space botween the ring and
the mixer is filled with a liguid polyurathena which bonds to both as it gals and cures.

In opecation this elastomer tratamits the Joads Som the mixar shell to the gteal track ring
and hence t the steel support rollers, In this way the concagtrated Ioads are spraad and
only low strasses arc tranamitted vis the elasiomer o the mixer shell

Acconding 1 ona eghodiment, & computer mey be employed © program snd control the

dnﬁvuy_oﬂ;npolymbhmﬂsﬂundhmﬁﬂﬂndﬂnmmm.

The winding of s ﬁnmwm;-ymmm
winding of resin wetied fibxo rovings fiom sround & rotsting former. The tneilo
Jropestios of the filsment wound sirctme the fives ane aligned 1 the losds fmposed n
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me of the finiahed dnum. Typical loadings on the drum aro wial beding ander weight of
Wet copcretn, an applied dynamio Joad xt the drive end of the dmm, driving torque and
sapport loads st discharge end trunion rolis. The winding pattorz of the filementy aligns
tho fibres to withstend bending stresses, increasing in angle and {n wall thiakness towards
the discharge end 1o acconmodate spplicd roller Joads.

The rovings which linn the drum may alternatively be dewsm through the resin bath and
spplied to the surface of the drum as = wide ribbon comprising thowsands of tmaloned
fibres. The windings overlap uatil the required thickoess is reached. The surfaco of the
dnon may be covered with wet sesin and small irregulsrities which need to be sddressed.
io provide the extersal finish.  As & msult of this construction, the sphal mixing biades
inside the dnom are capeble of withstanding high bending and shesr resistance during
mixing operations. The inver elasocreric surfhcs is highly melstant to sbossion by
concreto yet it is softer and lighter than the stee] equivalest. The higher resistmos to
abrusion iy facilitated by the natural elastic deformation of the elastomer which absarhs
the kinetio enatgy of the conorete particles without gouging of the surface material. n
addition, dus to the property of the inner srfos which will prefirubly be polyursthaps,
the concrets will be mizad rather than slids st the boundary ltyer cosuring  efficlent
mixing of the concrets throughout the mix tod raduction of shyusion dus 1% the smooth
curves throughout.the ixtarior of he drum.

Forthermare, the bisdes aro strengthenod by their molding iutegsally with tho wall of o
drom snd have & stiffaess factor which will sustain all applied normal operating Joads.

A further advsatage in the weo of plastion f the mixing drums Les in the thernal
Propartiss of tho plastics materisl Hot conditions are undesirsbie for concrets mikiug s
they acceleric hydmtion reducing concrete worknbility which is an essential property
required immedistaly following » eoncrets pout. In very hot climmies, the conventioml

PCT/AUGIN0664
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steel vehicle mounted mixing drame condiucs bigh beat Josds which increase heat at the
concrets boundary hayer dns to contact with the saper heated drom well cansing urwanind
accelerated hydration. This pheaomenon js difficult to avoid with steel droms ss the
caoductivity of sieel leads to high conductive hest transfier from the outar skin of the
drum to the inner wall which is normally in comtact with the concrete. In some hot
climates, fe is placed in the mteol drums in an sitempt fo atrest femperatire increase
inslde the dram. As canorets hydmtion is an exnthermic reaction, it i semitive to
extarpal temperstirey, Ascordingly dtvis desimble thet the conarein tempersture roomins
acocpizbly low i ensurg 8 satisfictory love) of workmbility and to retend hydmtion. Stes]
drums heat np significantly and condhct heat through thedr fiokness making the conorele
vulnerabie to the vagaries of temppratore variation. Overhesting of the conorets mix is o
mblgmbhemidedndhsinmwihm-peﬂpwﬂdlm&
manufuotors of a plastics drum o take the pisoe of the canvention] stee) drumy theraby
reducing the unwanted efbcty of high therms! condactivity typlal of the atool druma.
The plastics drum sllows the concrete % remain workable joside the drom fir longer
peciods campared 3o concroto in sivel mixing drams noder the same extarnal tempestare
oanditions and transporting conorete.

The method of construction of a plastics coocrete miving drom as described harein
Provides an alfervative yet eficent mehod of production of plastios drams. The metiods
described bersin allow for mas production with rehuction o fhe rember af produstioa
stops oompared to the known methods.

1t will bo recognized by persans skifled in the art that mumerovs varistions and
modificetions may be made to the invention as broadly described herwin without
departing from the overall spirit and scops of the invention.

19
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

I A method of ciambatare of & vehicls mouirisd rotary conrots mixing drum

of the type lmving an opening at cue end for zecaiving and/or  discharge of concrete

therefrom snd at the othar end, means fr engaging & drive assambly 20 23 to rotain the

drum for mixing or discharging concrets; wharein, the drom i wenufactured from st

Ieast gne mould using at Jeast ono plastics materis); wherein the drum fither inchades

integrully sttached vanes which onistand from the internal yurfhcs of the drum forming an

srolimedian spiral disposed such that when the drum is rotaded in & first direstion. fhe

concpets cantenty sre nxteed and when the doro i rowded in & socond direction fhe

contenty aye discharged from said drony; whereln, the method comprises the stoms of ;

s) preparing & first mmmwmm;mm
between first and second helioa] exiges;

b) mounting the first helical inner mould part oo & support

€) mmmwmmm-nmmmmwnm
ono outer mold part;

d) fiting e second mating fzner halical mold part 1o the firyt ianer mould part to form en
inger mold ascmbly;

©) injecting & polyuretuns clestomes into & cavity defited by aaid inner mold assensbly

and the outer mould assembly 1o fixm an inner wall slsmant comprising one half of
mhhhmﬁofﬂnmhrnﬂuhhﬂhhh

) aliowing said polywethne to cure;

g) removing said at leagt oo outer mold parts to exposs sxid fomer wall elersat;

b) removing said inmer wall alament ono of sxid fnmar malds; .

2 A method scconding o claim 1 comprising the additional siep of placing &
reinfiveing member in a recess Sxemed in seid inner mold part,

PCT/AU000664
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3 A method according to claim 2, wherein “steps #) ~ &) are repeated theeaby
providing & second helioal inner wall elowent.

4  Amethod according to claim 3 wherein the first and second holioal inner wall
clomonts are complimantary and coaibine to form an fmer wall surfacs of the mixing
dnm,

5 A method socordingo claim 4 comprising the further step of placing seid first

and second helical inner wall elemeants into a jig where opposing edges of said elernents

are hakl adjacent; ths wall elements defining au. inner asvity of sald drom.

6 A method according 10 claim 5 wherein gsid opposing edges arm scaled
complate said inter wall of sald drim '
7 A method according o cleim 6 comprising the firther step of removing sid

immer wall from ssid jig and plaing sajd ianer wall on @ mendre] such that the mandrel is
disposad in sid inner cavity.

£ ,. A mathod soconding v alaim 7 wherein the itmer wall is placed on suid
meudrel vis an open end of said inner wall )

9 A mcthod socording ® chim § comxixing the fxther step of applying

structiral Inyers of glaia Fbre roinforoed plasto to the polyarethns imner layer.

10 A method acoording 10 cisim 9 wherein the itermal surflce of the drum
inclodes an alastomer which allows mizing of the comtznts of fhe concrets af a cobarvis
benmdary lxyer;

1 A method nocording t claim 10 whersin said reinfivcing member i &
continnows ropo inserted in a recess fo said blades.

12 A method of constniotion of s plastich coutrets mixing drum  whezein the
mathod joeiudes the usc of fmer and outer molds each made up fom seperaie mould
parts which are dividod along two halics] lines thersby allowing Rrmation of & dran
interior wall from two complementary mould perts.

13 A msthod of manufhctare of a vebiole mounted sutary concrete mixing drum

21
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of the typs huving sn opening at ans and for receiving and discharge of conorets
therafom and st the other snd meam fior engaging a drive assembly 50 a8 fo rotsis the
drum fbr mixing or discharging concrets; wherein, the drum js menufachured from st
Saest ope ioner mould and at lexst ons opposing outer moukd; whereln the drum ‘inchades
integrally attached venis which outstand from the intstnal surface of the dum Sxrming an
anchimedian spiral disposed such that whea the dram is rotsied in & Srst direction, the
concrete oontents are mixed and when fhe drum is rolated in & eocond direction the
contents ace discharges from said drum; and wherein the interas] surface of the drum is
formed or linéd with an elastomer which cumey mixing of the contants of the conorets at
the conerete boundary layer; wherein the method comprises the sieps of ;

8) prepating & first inner helical mold containing & mufhce ivtermediste side edges of
the mould;

b) plncing & reinfbroing rod in & recess in said inner mold:

¢) encloxing the imer helical mold mssexrbly within at losst one outer mold part,

d) sealing & joint between said inner mold purt and said at jeast oo outer mold part;

¢) injecting & polynrefhans alagiomer into a cavity dafined by.said oner mold and said
uhﬁmoﬁmﬂmnﬂmhﬁwmmmmhﬁd
an interdor of the mixer and ons halical biade;

g8) sllowing said polyvrethens to cure;

1) removing seid at jeast ons outer mold parts;

i) removing one of said innar moldy; ,

i) removiig the interior polyurethans inner helical wall clement mokiing from the
remainder of the immer mold assembly;

k) repesting stepe £) —§) to.form & second inner wall slsmant

14 A method acoording 1o claim 13 comprising the forther steps of -

¢) placing a second inner wall elemant along with seid first foner helicel wall eloment in
2 }ig where the joiuting surfhces are held adjsomt 8o as 1o form an inner wall;

b) scaling the join forned by said jointing surfaces.

15 A mothod scoonding to claim 14 wherein conrising the additional aep of

2
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) inserting a mandrel into an open discharge end ofa drum interior ;

b) winding struotural Inyers of giass fiwo reinfiroed plastic sbout an outer mafkce of
88id fzner wall

16 A mwthod of constrootion of u phastics mixing drum oomprising the stops of:

&) mrepainga first {nner mold containing & surface exeading from a joint line midwsy
betwoen two helionl blades 1o 3 mid hino sihonid joint lino at an inner cdge of said blades;
b) placing a reinforeing rod in a reoess in mid fmer mold;

o) fitiing a second mating inner halical mold to fiwm an inner mold assembly;

d) enclosing the inmer helical mold asscmbly within st least one outer mold part;

€) saling a joint between said inner mold assembly and said at Joast ane outer mold
part

injecting s polyayethans elastomer jnto & cavity defined by said joner 201d assembly and
anid af jenst ons outer mold part to form one half of the interior of the mizer and one of
the helical hlades;

9 sllowing maid polywrstine to curs;

g removing sxid st kesst one outer mold parts;

h) removing ons of said inner molds;

f) removing the interior polyuretiens moldiig from fhe remainder of the inner rold
asseavibly;

J) placing said two helical blade and inferior moldings in & jig where the jointing
surfices aro held adjacent; | -

k) insorting s mmndre]l  into an open discharge end of the drum;

) =pplying structural layers of glass Gbre reinfioreed plastic the polyurcthans layer.

17 A mathod acoording to any of the foregoing claims wherein the reinfbraing i
fittad with spacers which centralire the rod in ity recess.
18 A method according to oleim 17 wherein, the first and second  fxmer helical

mold slements wre Jointed with & sealing compound ar gaskety along an Iomer edye.

19 A method according t olaim 17 whemin the outer mokd s formed in tigee
soparate mold parts.
20 A method according 1o claim 19 whereln, the joint between said two fnmer

belical elements forming o helioal blade s mads with a polyursthans elastomer




WO TV (e T GRS LB NP \TBl N 1T TR 1 - 0SB

WO 03/101694 PCT/AU03/00664
cotpound.
1l A method of mennfachwe of s wehicle mounted conorete mixing drum
conyprising the steps of,

n) tekinga helical mmmmmuwﬁ-m

b) placing at Jeast one external mould in opposing relationslip to said inner monld;

o) injectinga fiowable materis] {nfo & space formed bhatwesn said imner mould and said
outer mould such that the flowable tmatecial forms o helical alement which will form
at Isast purt of an inper surfaoe of seid drum;

d) removing the at least one outer mould;

6) removing the helics] element from ssid hmer mould;

) repeating stops a) - 8) 50 a8 to form & soound holical lemant;

8) proparing an exterior surface of the belical elcmenty for bonding to  stroctural Inyer
of giass fibre,

2 ¢ A method according to claim 21 wherein the Siowables material {5
polynmethans,

p x| A method acoonding to clain 22 wherein, seid fixst and second helical
clements are jolued in a jig to fiorm an innar mrfece of seid drom,.
24 A method acoording to claim 23 comprising the further step of prepuring an

m«mamnﬂmﬁgmmmmdwxm

28 A method aesording to elnim 24 comprising the additional step of winding &
stractural liyer of fiberglass about said exterior surface. | .

26 I.Lwﬁvhwuﬂulmm;idum&hmwm
mnmmﬂhmﬂmm mwmmuuum
Mmﬁrm:mwn-bmbMMnﬂQw
discharging concrete; whexein, the drom is manufhctared from at least one mould uylog
at least cno plastics material; wherein the drom further inolndes intgmily atteshed vanes
which cutstend from the internal surface of the drum forming an erchimedisn gpiml
disposed sch thet when the drum in rotated io & first direction. the concrete cootents mro
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mixed and whea the drum s rotsied in & seoond direction the contents are discharged

from said drum; wherein, the drum i formed by & method comprrising tho steps of ;

a) proparing a fint genorally helioal fmner mold part comtaining o surfice exending
batween first and socond helical edges;

b) mousting the first helical inner mould pert on a support

£) enclosing the imer helical mold assembly ithin an outer mould formed by at lesst
ot outtr mold puat

d) Sttiog e secand mating inner helioal mold part to the first inner wovld patt to form an
inner mold assenbly;

¢) injocting a pylyurethans clastomer 1o u cavity defined by said it mold essembly
MumwmwwhﬂummmeWOf
an interior wall of the micex and one halloa! blade;

) allowing said polyurcthens to cure;

g removing seid at least one outer mold parts to expose said ianer wall element;

) removing seid inner wall elemeot one of seid umer oolde;

27 A vebiole mounied occoos mixing drum frmed by & method of manufkctare

comgrrining the steps of;

¢) teking a helical inper mould part and snownting the mould on & support;

b) placing at least one extennl meuld in dpposing relationship to ssid imner moukd;

¢) injecting & fiowebls material ivto a space formad batwean said jrmer mould and said
outer mould such that the Sowable sasierial frms a helical element which will frm
&t Joast part of an inner surfhce of sald drum;

d) raooving the at least oos ouler mould;

t) remeving the belica] alamant froas said inper roonid;

f) repeating steps a) - €) 50 aa 1o form & second halival alament;

§) prepering an exterior surfce of the helioal ejementy for bonding 10 a structurs] keyer
of glass fIbre,

28 A cancretn mixing dmmn aooonding to alaim 27 wherein the flowable maierial

ia polyurethane.
29 _Ammmmmmnmmhm

ey ol e
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prajecting from an inner surfhoo of said drom have a pitch dimension of between 1- 2
meters end are fhrmed by elastomesic matecial
3 A mixing drem according to clain 28 wherein the wall strength of said drum
is aroutd 500MPa at a wall thickness of 8o

5 31 A mixing dnon socording to claim 29 wherein the polyurethans fixms e
irmer layer which is approximately 3mm thisk,
a2 A mixing drum acconding 0 claim 31 wharein and seid structural-layer
comprises filament windings fhrming a layer of approxinicly 5mm thicknegs,
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' WRITTEN OPINION International application No.
PCT/AU2003/000664

L Basis of the opinion
1. With regard to the elements of the international application:*

E the international application as originally filed.

ey s PRW omem oy rem =

[] thedescription, pages , s originally filed,
peges , filed with the demand,
poges , receivedon with the letter of

[] the claims, pages , as originally filed,

pages , asamended under Article 19,

pages , filed with the:demand,

pages , receivedon  with the letter of
EI the dinwings, pages , osoriginally filed,

pages , filed with the demand,

peges , received on  with the letter of
D the sequence listing part of the description:

pages , as originally filed

pages , filed with the demand
q * pages , receivedon with the letter of

2. With regard to the language, a1l the elements marked above were available or furnished to this Authority in the language in
which the international application was filed, unless otherwise indicated under this item.
These clements were available or furnished to this Authority in the following language which is:

D the language of a translation firrniched for the purposes of international search (under Rule 23.1(b)).

D the language of publication of the international application (under Rule 48.3(b)).
the language of the translation furnisbed for the purposes of international preliminary examination (under Rules 55.2
and/or 55.3).

3. With regard to any nucleotide and/or amino acld sequence disclosed in the international application, the written opinion was
drawn on the basis of the sequence listing:

coptained in the internatjonal application in printed form.

filed together with the intemnational application in computer readable form,
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form,

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure-in the
international application as filed hag been firnishad,

The statement that the information recorded in computer mdable form ig identical to the written sequence listing has
been fumished. .

.| 4. D The amendments have resulted in the cancellation of:

|:] the description,  pages

]

O 0Oad

[[] the claims, Nos.
[] the drawings, sheets/fig. »
D This opinion has been established aa if (same of) the amendments had not been made, smcetheyh:vebeenemllduedm
the disclosure as as indicated in the § Box 10.2(c

* Raplacement sheeis which have bean furnished to the receiving Office tn rllpomm an invitation uudardnlck l4ar rqfirrdbln this
oplnion as “originaliy filed"
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WRITTEN OPINION International application No,
PCT/AU2003/000664

v. Reasaned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Swatement
Novelty (N) ‘Claims 1-32 YES
Claims NO
[nventive step (1S) Claims 1-32 ' YES
Claims NO
Industrial applicability (IA)  Claims ,1-32 : ’ YES
Claims NO

.

2. Citltion.ll and explanations

None of the individual citations disclose all the essential features as claimed. Claims 1-32 are novel ahd invalve
an inventive step.

The invention is directed to a method of constructing a plastic fabricated concrete mixing drum wherein, the
method includes the use of inner and outer moulds, each made up of separate mould parts which are divided
along a helical liné, thereby allowing formation of a drum between the two complementary mould pasts.

The closest art found was:
WO 2001026871 A (KHOURI A)

Form PCT/IPEA/4OE (Box V) (July 1998)
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Madam

IN THE MATTER OF International Patent Application No. PCT/AU2003/000664
in the name of ANTHONY KHOURI
Our Ref: TNB:MAF:FP18993

We refer to the written opinion dated 13 May 2004 and we lodge herewith a statement of
proposed amendments in which clarifying amendments are made to the specification and
claims. The specification has been retyped, and a copy of the specification illustrating the
amendments made is enclosed to assist in the amendment.

We look forward to receiving a preliminary examination report on the amended application.

Yours respectfully

MELBOURNE SYDNEY PERTH BRISBANE >

Amacinad with Cewgueer Patort Atwadths Usil Partnership  Afiaie) withs GrifPl Hack Lavpan
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FIRST STATEMENT OF PROPOSED AMENDMENTS

1. Pageslto26 , Cancel these pages and substitute therefor
replacement pages 1 to 30, lodged
herewith.

2. Drawing sheets 1/2 and 2/2 Cancel these drawing sheets and substitute

therefor replacement drawing sheets 1/2
and 2/2, lodged herewith.
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YEHICLE MOUNTED CONCRETE MIXING DRUM AND
METHOD OF MANUFACTURE THEREOF

BACKGROUND

The present invention relates to concrete mixing apparatuses and more particularly
relates to 2 vehicle mounted plastics drum for mixing concrete and a method
manufacture thereof.

PRIOR ART

The building industry makes widespread use of concrete mixing trucks for
transportation of ready mixed concrete to sites for concrete pours. These trucks
typically comprise a Iarge mixing assembly including a mixer drum mounted to the
vehicle and which is connected to a mixer drive for mixing concrete contents during
transportation and for discharge of the contents on site. The drive system comprises a
gear box which takes power from the vehicle motor and which applies a mixing
torque to the drum imparting axial rotation to the drum with the torque being
adjustable depending upon the operating requirements. The above general
arrangement i8 described in United States patent 4,585,356 which discloses a concrete
mixer truck having a mixer drum adapted to be rotated by the traction motor of the
vehicle through an 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 biades
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 opposite direction, the
concrete is discharged from the drum via an elevated discharge orifice under the
reverse action of the internal spiral vanes. The drum is disposed such that the drive
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end is 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 disadvantages relating to their cost of manufacture and replacement,
working life, wear characteristics, weight and volume.

Steel drums are expensive to manufacture due to their labor intensive construction
which involves rolling steel sheets into conical portions and cylinders which once
fabricated are then welded to form the finished tank. The archimedian spirals formed
from flat sheets are then welded into position inside the drum. As concrete is a highly
abrasive material, internal surfaces of steel drums are subject to significant wear
abrasion. This occurs particularly on the surfaces which take slump impact, sliding
friction and shear load leading to gventual wearing out of the drum.

Typica'lly, a steel drum used every day might last three to five years, thereafter
requiring replacement at significant cost. The sbrasion of internal surfaces is
increased where there are changes of slope in the drum walls usually where the
segments of the drum are joined.

The mixing blades are welded to the internal surface of the drum causing sharp angled
recesses in which concrete can gather and eventually build up degrading the internal
surface and providing a catchment for further unwanted build up of concrete. By its

_nature, a steel surface is relatively amooth 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 ares 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 concrets boundary layer, laminar flow occurs
resulting in little or no mixing at the boundary layer. The reason for this is that the
aggregate in the concrete slides and abrades (with reduced or no mixing) rather than
rotates to facilitate mixing. Thus there are ‘dead’ spots in the mix where no mixing
takes place and where there is an increased potential for unwanted collection of

-2-



10

15

20

25

30

Z

concrete. In addition to the above problems associated with the use of steel mixing
drurns, there are cost and weight factors which add to inherent inefficiencies in use of
steel drums. Due to the dead weight of the steel drum, its volume must be restricted
so the combination of the dead weight and concrete weight must be maintained within
the maximum allowable loading limits for the vehicle to which the drum is attached.

An altemative to the known steel drums was proposed in PCT International patent
application PCT/AU00/01226 to Rodgers and Khouri, That application teaches the
possibility of using a lightweight material such as plastics for construction of a
concrete mixing drum as a substitute for steel whilst recognizing that there were
numerous structural and manufacturing difficulties to be overcome in making the
transition to plastics not the least of which was the production of a drum which could
withstand the high static and dynamic loadings to which truck mounted mixing drums
are subject to in normal operation. If the weight 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 method of manufacture of
a plastics drum 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 from molded plastics
material cither as a unitary body or 23 a plurality of interfitting parts. The drum
deseribed in this patent is for light duty operation and does not have the structural and
materials characteristics necessary for heavy duty concrete mixing operations.

United States Patent 5,118,198 discloses a cement mixing apparatus with a cradle
support assembly and including a polyethelyne cement mixing drum held and
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supported by a cradle arm assembly formed of cradle base support braces and upright
cradle arms which interfit into cradle arm recesses which are preformed with the
polyethylene drum. A bull gear drives the polyethylene drum. The dsum disclosed in
this patent is intended for light duty cement operations and does not address the
structural and manufacturing requirements for heavy duty operations. United States
patent 5,492,401 discloses a concrete mixer with a mixing drum consisting of high
density crosslinked polyethylene material The drum includes a bottom supported buy
a conventional rigid metal pan secured to the external surface thereof 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
positioped 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 wom through the wall of
the drum.

The prior art teaches use of plastics drums for small cement mixing operations.
However there are inherent difficulties in manufacturing plastic drums to an
acceptable standard of strength and relishility. Plastics drums require use of materials
which for a drum profile by use of a mould. As the discharge opening to a drum is
narrower than the remainder of the drum, it is not possible to remove a mould from an
inner surface unless the drum is made in sections which can be joined to form the
drum structure. A number of methods of menufacture of plastics heavy duty mixing
drums have been proposed in PCT application PCT/AU00/01226 which discloses a
heavy duty rotary concrete mixing drum for attachment to a vehicle which is
characterized in that the drum is manufactured from at least one mould and from at
least one plastics material and wherein the drum includes an inner surface having a
property which promotes mixing of the concrete at the boundary layer between the
concrete and said inner surface and reduces wear.
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A number of different methods were proposed in that application for the manufacture
of a drum of the type disclosed.

INVENTION

The present invention seeks to provide an alternative method of construction of a
heavy duty vehicle mounted rotating cement or concrete mixing drum fabricated from
plastics materials. The drum produced by the method of the invention described
herein overcomes the aforesaid disadvantages of the prior art and maintains efficient
concrete mixing characteristics. According to the invention there is provided a
method of construction of a plastics concrete mixing drum wherein the method
includes the use of inner and outer molds each made up from separate mould parts
which are divided along two helical lines mid way between the mixing blades thereby
allow formation of a drum interior from two identical molds.

In one broad form the present invention comprises:

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

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

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

c) enclosing the inner helical mold assembly within an outer mould formed by at
least one outer mold part;
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d) fitting a second mating inner helical mold part to the first inner mould part to
form an inner mold assembly; .

€) injecting & polyurethane elastomer into a cavity defined by said inner mold
assembly and the outer mould assembly to form an inner wall clement comprising one
half of an interior wall of the mixer and one helical blade;

D allowing said polyurethane to cure;

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

The method preferably comprises the additional step of placing a reinforcing member
in a recess formed in said inner mold part. Steps a) — h) are repeated thereby
providing a second helical inner wall element. The first and second helical inner wall
clemenfts are complimentary and combine to form an inner wall surface of the mixing
drum. The first end second helical inner wall elements are then preferably placed into
a jig where opposing edges of said elements are held adjacent; the wall elements
defining an inner cavity of said drum_ Opposing edges of the clements are sealed to
complete the inner wall of the drum. The inner wall is removed from the jig and
placed the inner wall on a mandrel such that the mandrel is disposed in the inner
cavity. The inner wall is placed on the mandrel via an open end of the inner wall
whereupon structural layers of glass fibre reinforced plastic are applied to the
polyurcthanc inner layer. Preferably, the internal surface of the drum includes an
elastomer which will allow mixing of the contents of the concrete at a concrete
boundary layer;

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

The method inctudes the use of inner and outer molds cach made up from separate
mould parts which are divided along two helical lines thereby allowing formation of a
drum interior wall from two complementary mould parts.

In another broad form the present invention éomprim:
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a method of manufacture of a vehicle mounted rotary concrete mixing drum of the
type 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 feast one
inner mould and at least one opposing outer mould; wherein the dmm includes
integrally attached vanes which outstand from the internal surface of the drum
forming an archimedian spiral disposed such that when the drum is rotated in a first
direction. the concrete contents are mixed and when the drum is rotated in a second
direction the contents are discharges from said drum; and wherein the intemal surface
of the drum is formed or lined with an elastomer which causes mixing of the contents
of the concrete at the concrete boundary layer; wherein the method comprises the
steps of ;

8)  ,preparing a first inner helical mold containing a surface intermediate side
edges of the mould;

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

c) enclosing the inner helical mold assembly within at least one outer mold part;
d) sealing a joint between said inner mold part and said at least one outer mold
part;

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

B allowing said polyurethane to cure;

b) removing said at least one outer mold parts;

i) removing one of said inner molds;

)] removing the interior polyurethane inner helical wall element molding from
the remainder of the inner mold assembly;

k)  repeating steps a) —j) to form a second inner wall element.
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Preferably when a first and a second inner wall element are placed in a jig jointing
surfaces are held adjacent to enable sealing the join formed by the jointing surfaces.

According to a preferred embodiment, a mandre! is inserted into an open discharge
end of a drum interior following which structural layers of glass fibre reinforced
plastics are wound about an outer surface of the inner wall.

In another broad form the present invention comprises:
a method of construction of a plastics mixing drum comprising the steps of:

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

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

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

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

f allowing said polyurethane to cure;
g removing seid at least one outer mold parts;
h) removing one of said inner molds;

i} removing the interior polyurethane molding from the remainder of the inner
mold assembly; _

D placing said two helical blade and interior moldings in a jig where the jointing
surfaces are held adjacent;

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

¥ $
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layer.

Preferably the reinforcing is fitted using spacers which centralize the reinforcing rod
or rope in its recess. Preferably the first and second inner helical mold elements are
jointed with a sealing compound or gaskets along an inner edge. According to one
embodiment, the outer mold is formed in three separate mold parts.

Preferably, a joint between the two inner helical elements forming a helical blade is
made with a polyurethane elastomer compound.

In another broad form the present invention comprises:

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

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

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

moulid;

c) injecting a flowable material into a space formed between said inner mould
and said outer mould such that the flowable material forms a helical element which
will form at least part of an inner surface of said drum;

d) removing the at least one outer mould;
L)) mpovingﬂ:ehelicalelementﬁomﬂidigngmould;
) repeatingltepu)-e)ioastoformuecondheliulelment;

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

Preferably, the flowable material is polyurethane.
In another broad form of an apparatus aspect the present invention comprises

a vehicle mounted rotary concrete mixing drum of the type having an opening at ane
end for receiving and/or discharge of concrete therefrom and at the other end, means
for engaging a drive assembly so as to rotate the drum for mixing or discharging

9



10

15

20

25

S/

concrete; wherein, the drum is manufactured from at least one mould using at least
one plastics material; wherein the drum further includes integrally attached vanes
which outstand from the internal surface of the drum forming an archimedian spiral
disposed such that when the drum is rotated in a first direction. the concrete contents
are mixed and when the drum is rotated in a second direction the contents are
discharged from said drum; wherein, the drum is formed by a method comprising the
steps of ; '

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

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

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

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

form an inner mold assembly;

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

£ allowing said polyurethane to cure;

g removing said at least one outer mold party to expose said inner wall element;
h)  removing said inner wall element one of ssid inner molds;

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

a vehicle mounted concrete mixing drum formed by a method of manufacture
comprising the steps of;

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

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

-10-
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c) injecting a flowable material into a space formed between said inner mould

and said outer mould such that the flowable material forms a helical element which
will form at least part of an inner surface of said drum;

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

»
g preparing an exterior surface of the helical elements for bonding to a structural
layer of glass fibre.
Preferably the flowable material is polyurethane.
According to one embodiment. the helical blades projecting from an inner surface of
said drum have a pitch dimension of between 1- 2 meters and are formed by
elastomeric material. Preferably the wall strength of said drum is around 600MPaz at a
wall thickness of 8mm. Preferably the polyurethane forms an inner layer which is
approximately 3mm thick.

Preferably the structural layer comprises filament windings forming a layer of
approximately Smm thickness.

In another broad form the present invention comprises;
ahewydntyrotnryoonnretemmgdrumclplbleofmnhmmtto a vehicle; the
drum comprising a first end which engages 2 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 of said concrete and an inner surface which promotes mixing of the
concrete at the boundary layer between the concrete and said inner surface; wherein
the drum is formed according to the method steps of:

8) taking s helical inner mould and mounting the mould on a support;
b) placing at least one external mould in opposing relstionship to said inner
mould;

-11-
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c) injecting polyurethane into a space formed between said inner mould and said

outer mould;
d) removing the at least one outer mould;
¢) removing a helical blade part from said inner mould;
f) repeating steps a) - €) so as to form a second helical blade part;
mating the first and second helical blade parts with an interior shell;
g) preparing an exterior of the drum for bonding to a structural layer of glass

h) winding the structural layer about said exterior.

DETAILED DESCRIPTION

The present invention will now be described according to a preferred but non limiting
embodiment and with reference to the accompanying illustrations wherein:

Figure 1 shows a side clevation of an inner helical mould part;

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

Figure 3 shows a side view of the inner mould part of figures 1 and 2 fully
enclosed by external mould sections

Figure3a  shows an enlarged view of external moulds exploded from a helical
blade part;

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

Figure 4 shows outer mold sections exploded from the inner mould assembly
upon completion of injection of an elastomer.

Figure 5 shows a helical blade part produced by and removed from the inner
mould assembly of figure 4,
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Figure 6 shows a coupling of separate and complementary helical blade parts
formed by the arrangements of figures 1-5 and which forrn an inner wall of the drum;

Figure 7 shows a housing for assembly in which the inner wall of the drum is
placed after moulding helical blade parts for preparation of the blade parts to receive
an outer structural layer;

Figure 8 shows an assembly including a mandrel for mounting said inner payer
for applying an outer structural layer of glass fibre;

Figure 9 shows a completed drum with track ring fitted.;

The concentrated wear points in the prior art steel drums reduces the working life of
the drums necessitating costly repair or replacement. Steel drums are fabricated from
rolled flat sheets which form cones and a cylinder which are then joined together by
welding. Archimedian spirals are then welded to the inner surface of the drum
resulting in a high specific gravity vessel whose self weight reduces the amount of
concrete which can be carried by the vehicle to which it is attached. The steel drums
suffer from a number of disadvantages including susceptibility to abrasion at the
junctions of the cylindrical and conical sections and the tendency for unwanted
concrete build up at the sharp corners and crevices formed by the mixing blades. In
addition, the smooth intemnal surface of the steel drum promotes sliding abrasion and
inhibits mixing at the boundary Iayer due to the low coefficient of friction at the
concrete/metal interface.

Themethclrdtobedmribedbelowisanaltemnﬁvetobothsteeldnmandthe
plastics drums formed by the methods of manufacture described in International
Patent application No. PCT/AU00/01226 to Rodgers and Khouri. According to the
method, a plastica heavy duty concrete mixing drum is formed using both internal and
caternal moulds. The drum includes 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 ia rotated in an opposite direction. The drum is
generally pear shaped and includes an opening at one end for entry and discharge of
concrete.
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The first step in the method according to one embodiment, involves the use of an
intenal mould. A polyurethane drum interior complete with internal helical blades is
formed between an interior and an exterior mould set. The exterior mouids are easily
removed after the polyurethane is formed, however because the mixer is a closed
vessel with the discharge opening smaller than the maximum diameter, and due to the
complexity of the blade moulds, it is not possible to form the interior as one complete
piece and then remove the mould. Accordingly, the elastomeric drum interior is
moulded in sections which can be removed from the moulds, and then joined to form
the complete interior. This interior is then reinforced with structural layers to
complete the mixer. The joining together of two complementary inner wall sections
which are each formed by the same method steps sequentially is a new approach to
forming a drum interior not known in the prior art.

Referring to figure 1 there is shown an assembly 10 which comprises a support 12
which receives and retains thereon a helical inner mould asgembly 14. Mould
assembly 14 is shown in profile by line [4] 14A. Mould assembly 14 3 is initially
prepared in a separate mould having a helical interior so that mould 3 14 conforms to
the shape of that interior. Once mould assembly 14 is formed, it may be transferred
manually or otherwise for mounting on support 12 in preparation for receiving
external mould[s] parts 16, 18 (shown in figure 2). Figure 2 shows a side elevation of
the mould assembly 14 of figure 1 with exploded opposing external mould parts 16
and18. '

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

Figure 3a shows an enlarged view of inner mould(s] assembly parts 14A and 14B
exploded from inner mould assembly 14 and outer mould 16 revealing a section view
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of a part helical spiral or element 20 retrieved from the cavity 19 defined by inner
mould[s] parts 14A and 14B and outer mould 16 following injection of polyurethane.

Figure 3b shows an enlarged section view of the assembly of figure 3a with moulds
14 and 16 assembiled. Mould parts 14A, 14B and mould 16 are shown in figure 3b in
abutting relationship with molded part, which is formed by injection of a polyurethane
elastomer into a cavity 19 formed between moulds 14, 16 and 18.

Referring to figure 4 there is shown outer mold sections 16 and 18 exploded from the
inner mould assembly 4 14 upon compietion of injection of an elastomer. Upon
removal of inner mould sections or parts 14A, 14B, helical (or element) [8] 20 which
has been formed from the clastomeric material injected into the cavity defined by
assembled external mould[s] parts 16, 18 and mould 14 as shown in figure 3 may be
released. ' Figure 5 shows a first helical element 20 formed in a first helical
(archiniedian) spiral. The above described process is repeated once again to form a
second helical ( erchimedian) helical element 24. Helical element 22 forms one hailf
of a completed shell having blades 28 which are integrally disposed on an inner
surface 32 of the drum 72 formed by the processes described herein. A repeat of steps
described with reference to figures 1-5 result in a second helical inner element [9] 24
which co operates with and is complementary to helical element [8] 22 to form a
completed inner wall 26 including integral helical blade 28. Figure 6 shows a pair of
helical sections 22 and [9] 24 formed by the assembly and process as described with
reference to figures 1-5. Scctions 22 and [9] 24 are in the form of two parallel helical
spirals spaced at 180 degree axial phase difference each with a reinforcing rod 30 (see
figures 3a and 3b) in the interior edge, which may be a continuous filament and resin
rope. As these blades 28 are integral with the interior surface 32 of the mixer, it is
convenient to join these two structurcs along two helical lines 34 mid way between
the blades 28. In this way the interior is formed as two identical mouldings or
sections 22, 24 which can be removed from the interior mould 14 and exterior mould
sections 16, 18 and which also contain the complete reinforcing rods 30. "

As shown by figures 3a and 3b, the moulds 16, 18 contain & layer 38 of glass
reinforced plastic which bonds to the polyurethane of elements 22, 24 which is are
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formed, against it. In this way the two mouldings or sections 20, 24 are formed with
two helical jointing lines 34 mid way between the blades 28 and a stiff inner shell 40
ready to receive the structural layers 42 is formed,

According to one embodiment, a preferred method of manufacturing the mixer is as

follows.

As shown by figures 3a and 3b, irmer helical mould 14B includes surfaces 42, 44
which extend[s) from a joint line 46 mid way between two formed helical blade (28)
to a mid-line mould joint line 48 st an inner edge of the blade 28. Surface 44 faces
towards the drive end of the mixer and contains a recess 50 for the reinforcing rod or
filament rope 30. The next step is fitting reinforcing rod 30 with polyurethane spacers
(not shown), which centralize the rod 30 in a recess 50 between inner mould 14A,
14B.

A math;g' helical mould 14A is prepared, fitted and is joined with sealing’ gaskets (not
shown) to mould 14b along their inner edge 48. The helical mould 52 is formed by
moulds 14A, 14B and mould 16, the surfaces of which are pre coated with a layer 58
of glass fibre reinforced plastic, to provide an interior moulding 58 to the
polyurethane elastomer. Seals 60 are incorporated into a joint formed between the
mould 16 and moulds 14A, 14B. Following this the polyurethane elastomer is
moulded into the cavity 62 formed between the moulds 14, 16. The elastomer
polymerizes to form section 20 which comprises half the interior layer of the mixing
drum 64. The polyurethane is allowed to cure whereupon moulds 14A, 14B and 16
are removed to expose an inner shell and outer surface of the polyurethane section 20.
This allows removal of the helical section 20, the interior polyurethane moulding.
The above process is repeated to provide a second helical section 24, having blade 28
and interior wall moulding 26.

The two helical section 22 and [9] 24 are then assembled in a jig 62 as shown in
figure 7 whereupon they are joined together using a polyurcthane elastomer
compound. An inflation pressure is applied to the interior of the mixer to ensure it
conforms to the interior of the jointing jig 62. The top half of the jig 62 is removed
and the external surface of the polyethylene joints is covered with glass fibre
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reinforced plastics. Following that, the external surface of the moulded polyurethane
interior of the mixer is prepared for bonding to the structural layer. At this stage of
the processing a drive ring is applied to the polyurethane layer which will form the
inner layer or wall 26 of the mixing drum. The jig 62 is removed and the now formed
inner layer 26 of the drum is transferred to a winding station 64 as shown in figure 8.

A stecl mandrel 66 is inserted into the open (discharge ) end 68 of the mixer so that it
reaches the drive ring (not shown) which is common to heavy duty drums of this type.
The drive ring which imparts rotation to the mixer is spigotted and drilled to suit a
gear box flange (not shown). The glass fibre reinforced plastic exterior of the
polyurethane interior 26 is bonded to the drive ring and allowed to cure. The glass
fibre reinforced plastic exterior 70 is extended over the discharge end support flange
which then forms an enclosed vessel against the mandrel.

Structiiral layers of glass fibre reinforced plasticare applied by one of the known
methods standard to the industry such as :

8) Contact moulding of random and/or directional glass fibres and resin.
b) Filament winding.
c) Surface finishing by filling and grinding or/ Moulding a gel coat finish using

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

These are known in conventional heavy duty drums and comprise a cylindrical rail
attached to the mixer adjacent to the discharge end and which is supported by two
rollers to allow the mixer to be rotated by the gearbox at the drive end. The ring is
held in position with rubber gaskets (not shown) which seal to the mixer and thia
space between the ring and the mixer is filled with a liquid polyurethene which bonds
to both as it gels and cures.
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In operation this elastomer transmits the loads from the mixer shell to the steel track
ring and hence to the steel support rollers. In this way the concentrated loads are
spread and only low stresses are transmitted via the elastomer to the mixer shell.

According to one embodiment, a computer may be employed to program and control
the delivery of the polymer to the mold surface and the application of the structural
layer. '

The winding of a fibre reinforced structural layer may involve computer controlled
unwinding of resin wetted fibre rovings from around a rotating former. The tensile
strength of the windings may be in the order of 600 MPa. To obtain the optimum
physical properties of the filament wound structure the fibres are aligned to the loads
imposed in use of the finished drum. Typical loadings on the drum are axial bending
under weight of wet concrete, an applied dynamic load at the drive end of the drum,
driving torque and support loads at discharge end trunion rolls. The winding pattern
of the filaments 70 aligns the fibres to withstand bending stresses, increasing in angle
and in wall thickness towards the discharge end to accommodate applied roller loads.

The rovings 70 which line the drum may alternafively be drawn through the resin bath
and applied to the surface of the drum as a wide ribbon comprising thousands of
tensioned fibres. The windings 70 averlap until the required thickness is reached.
The surface of the drum may be 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 28 inside the drum are capable of withstanding high bending
and shear resistance during mixing operations. The inner elastomeric surface 32 is
highly resistant to abrasion by concrete yet it is softer and lighter than the steel
equivalent. The higher resistance to abrasion is facilitated by the natural elastic
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 ensuring efficient mixing of the concrete
throughout the mix and reduction of abrusion due to the amooth curves throughout the
interior of the dmm.
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Furthermore, the blades 28 are strengthened by their molding integrally with the wall
26 of the drum and have a stiffness factor which will sustain all applied normal
operating loads.

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 hydraﬁon.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
concrete. In some hot climates, ice is placed in the steel drums in an attempt to arrest
temperature increase inside the drum. As concrete hydration is an exothermic
reaction, it is sensitive to external temperatures. Accordingly it is desirable that the
concrete temperature remains acceptably low to ensure a satisfactory level of
workability and to retard hydration. Steel drums heat up significantly and conduct
heat through their thickness making the concrete vulnerable to the vagaries of
temperature variation. Overheating of the concrete mix is a problem to be avoided
and has in accordance with one aspect provided a method of manufacture of a plastics
drum to take the place of the conventional steel drums thereby reducing the unwanted
effects of high thermal conductivity typical of the stecl drums. The plastics drum
allows the concrete to remain workable inside the drum for longer periods compared
to concrete in steel mixing drums under the same external temperature conditions and
transporting concrete.

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

-18-
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It will be recognized 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.

-20-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of manufacture of a vehicle mounted rotary concrete mixing
drum of the type having an opening at one end for receiving and/or discharge of
concrete therefrom and at the other end, means for engaging a drive assembly 50 as to
rotate the drum for mixing or discharging concrete; wherein, the drum is
manufactured from at least one mould using at least one plastics material; wherein
the drum further includes integrally attached vanes which outstand from the internal
gurface of the drum forming an archimedian spiral disposed such that when the drum
is rotated in a first direction. the concrete contents are mixed and when the drum is
rotated in a second direction the contents are discharged from said drum; wherein, the
method comprises the steps of ;

. 2) preparing & first generally helical inner mold part;

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

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

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

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

’ 1) allowing said polyurethane to cure;

2 removing said at least one guter mold parts to expose said inner
wall element;

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

2, A method according to claim 1 comprising the additional atep of
placing a reinforcing member in a recess formed in said inner mold part.

3. A method according to claim 2, wherein steps a) — h) are repeated
thereby providing a second helical mner wall element.

-21-
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4, A method according to claim 3 wherein the first and second helical
inner wall elements are complimentary and combine to form an inner wall surface of
the mixing drum.

5. A method according to claim 4 comprising the further step of placing
said first and second helical inner wall elements into a jig where opposing edges of
said clements are held adjacent; the wall elements defining an inner cavity of said
drum.

6. A method according to claim 5 wherein said opposing edges are scaled
to complete said inner wall of said drum.

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

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

mandrel via an open end of said inner wall

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

10. A method according to claim 9 wherein the internal surface of the
dmminclgdémehﬂomuwhinhdlowsmhdnsoftheeonmdthemmata

concrete boundary layer;

11. A method according to claim 10 wherein said reinforcing member is a
continuous rope inserted in a recess in said blades.

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

&3
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13. A method of manufacture of a vehicle mounted rotary concrete mixing
drum of the type 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 qlmufnctumd from at
least one inner mould and at least one opposing outer mould; wherein the drum
includes integrally attached vanes which outstand from the internal surface of the
drum forming an archimedian spiral disposed such that when the drum is rotated in a
first direction. the concrete contents are mixed and when the drum is rotated in a
second direction the contents are discharges from said drum; and wherein the internal
surface of the drum is forrned or lined with an elastomer which causes mixing of the
contents of the concrete at the concrete boundary layer; wherein the method
comprises the steps of;

, £) preparing a first inner helical mold containing a surface
intermediate side edges of the mouid;

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

c) enclosing the inner helical mold agsembly within at least one
outer mold part;

d) sealing 4 joint between said inner mold part and said at least
one outer mold part;

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

g allowing said polyurethane to cure;

h) removing said at least one outer mold parts;

i) removing one of said inner molds;

b)) removing the interior polyurethane helical wall element
molding from the remainder of the inner mold assembly;

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

14. A method according to claim 13 comprising the further steps of :

o
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a) placing a second inner wall element along with gaid first inner
helical wall element in a jig where the jointing surfaces are held adjacent so as to form
an inner wall;

b) sealing the join formed by said jointing su_rfaces.

15. A method according to claim 14 wherein comprising the additional
step of :
a) inserting a mandrel into an open discharge end of a drum
interior ;
b) winding structural layers of glass fibre reinforced plastic about
an outer surface of said inner wall.

16. A method of construction of 2 plastics mixing drum comprising the
steps of:

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

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

) fitting a second mating inner helical mold to form an inner

mold assembly;
d) enclosing the inner helical moid assembly within at least one
outer mold part;
T e) sealing a joint between said inner mold assembly and said at
least one outer mold part; -

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

) allowing said polyurethane to cure;

£ removing said at least one outer mold parts;

h) removing one of said inner molds;

) removing the interior polyurethane moiding from the remainder
of the inner mold assembly;

-24-
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1) placing said two helical blade and interior moldings in & jig
where the jointing surfaces are held adjacent;

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

)] applying structural layers of glass fibre reinforced plastic the
polyurethane layer. .

17. A method according to any of the foregoing claims wherein the
reinforcing is fitted with spacers which centralize the rod in its recess.

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

19. A method according to claim 17 wherein the outer mold is formed in
three s'eparate mold parts.

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

2]1. A method of manufacture of a vehicle mounted concrete mixing drum
comprising the steps of;
. 8) taking a helical inner mould part and mounting the mould on a
support; -

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

c) injecting a flowable material into a space formed between said
inner mouid and said outer mould such that the flowable material forms a helical
element which will form at least part of en inmer surface of said drum;

d) removing the at Jeast one outer mould;

e) removing the helical element from said inner mould,;

f) repeating steps 1) - €) so as to form a second helical element;
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B preparing an exterior surface of the helical elements for
bonding to a structural layer of glass fibre.

22. A method according to claim 21 wherein the flowable material is
polyurethane. .

|
23. A method according to claim 22 wherein, said first and second helical
clements are joined in a jig to form an inner surface of said drum.

24, A method according to claim 23 comprising the further step of
preparing an exterior surface of the mixer for bonding to a structural Iayer of glass
fibre. )

25. A method according to claim 24 comprising the additional step of
winding a structural layer of fiberglass about said exterior surface.

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

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

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

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

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

-26-
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e) injecting a polyurethane elastomer into. a cavity defined by said
inner mold assembly and the outer mould assembly to form an inner wall element
comprising one half of an interior wall of the mixer and one helical blade;

f) allowing said polyurethane to cure; _

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

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

27. A vehicle mounted concrete mixing drum formed by a method of
manufacture comprising the steps of:

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

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

c) injecting & flowable material into a space formed between said
inner mould and said outer mould such that the flowable material forms a helical
element which will form at least part of an inner surface of said drum;

d) removing the at least one outer mould;

) removing the helical element from said inner mould;

f) repeating steps a) - €) 50 as to form a second helical element;

g preparing an exterior surface of the helical elements for

bonding to a structural layer of glass fibre.
28. A concrete mixing drum according to claim 27 wherein the flowable
material is polyurethane.

29. A concrete mixing drum according to claim 27 wherein helical blades
projecting from &n inner surface of said drum have a pitch dimension of between 1- 2
meters and are formed by elastomeric material.

30. A mixing drum according to claim 28 wherein the wall strength of
said drum is around 600MP3 at & wall thickness of 8mm.

&8
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31. A mixing drum according to claim 29 wherein the polyurethane forms
an inner layer which is approximately 3mm thick.

32. A mixing drum according to claim 31 wherein and said structural
layer comprises filament windings forming a layer of approximately Smm thickness.

33. A method for making a concrete mixing drum, the method comprising:
combining a first helical section and a second helical section.

34, A method for making a concrete mixing drum, the method comprising:
providing a mould having a recess configured to form a drum blade;
locating a reinforcing member in the recess; and
inserting polymeric fluid in the recess such that the fluid flows about

and substantially swrounds the reinforcing member.

35. A concrete mixing drum comprising:
a first helical element; and
a second helical element joined to the first helical element, wherein the
first helical element and the second helical element form a substantially continuous
layer circumferentially extending sbout a longitudinal axis of the drum.

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

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

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

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

40.  The drum of claim 37 including a reinforcing member within a tip of
the blade.

<y



41.  The drum of claim 35 including a second substantially continuous
layer extending across a junction of the first element and the second clement.

42,  The drum of claim 41 wherein the second continuous layer is a fibre
reinforced elastomer.

43,  The drum of claim 35 wherein the first helical element and the second
helical element form an interior of the drum.

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

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

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

b) mounting the first helical inner mould part on 2 support

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

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

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

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

h) removing said inner wall element one of said inner molds;
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2, Withrepard to ths language, all the clements marked shove were available or farnished to this Autherity in the langnage in

‘| which the internationgl application was filed, unless otherwise indicated under this item.

These elements were availabls or firnighed to this Authority in the following langnags which is:
[[] the language of a translation furnished for the purposes of intemational search (under Ruls 23.1(b)).

[] thelanguage of publication of the international spplication (under Rule 48.3(5)).

D the language of the translation fumished for the purposes of intemational preliminary examination (under Rules 55.2
and/or 55.3).

3. With regard to any nucleotide and/or amiuoe acid sequence disclosed in the international epplication, the international
preliminary examination was carrisd out on the basis of the sequence listing:

EI contained in the imternational application in written form.

[[] fed together with the international spplication in computor readable form,
furnished subscquently to this Authority in written form.
furnished subsequently to this Authority in computar readable form,

]
UJ
] mmmmhtﬂnmbsequenﬂyﬁmhndmﬂanummdmmtpqudmnduhmmh
international application as filed has been fumished,

]

[

The statement that the information recorded in computer readsble form is identical to the written soquenco listing has
been furnished

The amendments have resulted in the cancellation oft
[[] thedescription,  pages
[:] the claims, Nos.
[:| the drawings, sheeta/fig.

5. @ This report has been established as if (some of) the amendments had not been made, since they have been considered to
go beyond the disclosure us filed, as indicated in the Supplemental Box (Rule 70.2(c)).**

. Replacement sheats which hava bean furnished to the recelving Offica in responss to an Invitation under Ariicle 14 are refarred 10 In this
regort as “originally filsd® and are not annexed 1o this report since they do mot contain amendments (Rules 70.16 and 70.17).

**  Any replocament sheet containing such omendmants wuust be raferred io under ilam | and annexed to 1his report
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT International application No.

PCT/AU2003/000664

oL Non-establishment of opinion with regard to novelty, inventive step and industrisl applicability

The questions whether the claimed invention appears to be novel, to involve an invemtive step (to be noaobvious), or to be
industrially applicable have not been examined in respect of:

[[] the entire international application,

[X] claimsNos: 34,44,

because:

the said international application, or the said claims Nos, 34,44 relate to the following subject matter which does not
require an international preliminary examination (specify):
Claim 34 relates to a method of making & concrete drum comprising a mould having a recess to form a blade;
locating a reinfarcing member in the recess; and flowing polymeric fluid in the recess and surrounding the -

Claim 44 relates to an clement comprising & helical polymeric ahell and a polymeric blade integrally formed
with and extending from the shell.

=,.,-r.-=s“I
—

[[] the description, claims or drawings (indicate particular elaments balow) or said claima Nos.  are so unclear that no
meaningfizl opinien could be formed (specifyy):

[] the claims, or said clsizms Nos. 4o 5o isiadequately supported by the description that no meaningful opinion could be

E[] no interations] search report has been established for said claim Nos. 34, 44

A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or aminoe
acid sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions:

ww
E:l the wiitten form bas not been firnished or does not comply with the standand.

[[] the compter resdable form has not been furnished or docs not comply with the standard.




INTERNATIONAL PRELIMINARY EXAMINATION REPORT

Intemational spplication No.
PCT/AU2003/000664 & 2|

and explanations supporting such statement

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations

1. Statement
Novelty (N) Claims 1-33, 35-43
Claims
Inventive step (IS) Claima 1-33, 35-43
Claims
Industrial spplicability (IA)  Claima 1-33, 35-43
Claims

NO

NO

NO

2, Citstions and explanations (Rule 70.7)

involve an inventive step.

The closest art found was:
WO 2001026871 A (KHOURI A)

None of the individual citations disclose all the esseatial features as claimed. Claims 1-33, 35-43 are navel and

“) The invention is directed to a method of constructing a plastic fabricated concrete mixing drum wherein, the
method includes the use of inner and outer moulds, each made up of separate mould parts which are divided
along a helical line, thereby allowing formation of a drum between the two complementary mould parts.




n.ﬂ'ERNA'I'IONAL PRELIMINARY EXAMINATION REPORT International application No.
PCT/AU2003000664 & 3

Supplemecutal Box
(To be used when the space in sny of the preceding boxes is not sufficient)

Continuation of Box 1 Item §

The smendment submitted with the letter of the 28 May 2004 cauges the subject matter of the application to be
extended beyond the content of the application as originally filed. Therefore, it is contrary to the PCT Articles. The
amendment in question relates gpecifically to claims 34, 44.

The subject matter of the invention is asseased as being related to a method of menufacture of a vehicle mounted rotary
concrete mixing drum comprising the steps of fitting an inner and outer moulds each made up from separate mould
parts which are divided along two helical lines thereby to form a drum wall from the complementary mould parts.
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TAMBOR MEZCLADOR DE CONCRETO MONTADO EN VEHICULO Y METODO DE
FABRICACION DEL MISMO
ANTECEDENTES

La presente invencién se relaciona con aparatos
mezcladores de concreto y méis particularmente se relaciona
con un tambor de pléstico montado en vehiculo para mezclar
concreto y un método de fabricacién del mismo.
TECNICA ANTERIOR

La industria de la construccién hace uso amplio de
camiones mezcladores de concreto para transporte de concreto
mezclado listos a sitios para vertederos de concreto. Estos
camiones tipicamente comprenden un conjunto mezclador grande
que incluye un tambor mezclador montado al vehiculo y que
esti conectado a una impuleién de mezclador para mezclar los
contenidos de concreto durante el transporte y para descarga
de los contenidos en el aitio. El pistema de impulsién
comprende un a caja de engranajes que toma energia del motor
del vehiculo y que aplica un par de torsiém mezclador al
tambor impartiendo rotacién axial al tambor con el par de
torsién siendo ajustable dependiendo de los requerimientos de
operacién. La disposicién general anterior se describe en la
patente de Estados Unidos 4,585,356 que describe un camién
mezclador de concreto que tiene un tambor mezclador adaptado
para hacerse girar por el motor de traccién del vehiculo a

través de una transmigién auxiliar de la transmisién del
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De conformidad con 1los conjuntos conocidos
mezcladores montados en vehiculo, el tambor mezclador es
tipicamente de construccién de acero de servicio pesado y
estd dispuesto a aproximadamente 10 a 15 grados de la
horizontal. El tambor estd equipado con paletas internas o
paletas mezcladoras que definen una espiral arquimedia de
manera que a medida que el tambor gira en una primera
direccibn, el concreto retenido en el mismoc se mezcla y a
medida que el tambor gira en 1la direccién opuesta, el
concreto se descarga del tambor a través de un orificio de
descarga elevado bajo la accién de reversa de las paletas
espirales internas. El tambor est& dispuesto de manera que
el extremo de impulsién sBea el mds bajo y el extremo de
descarga sea mds alto con relacién al plano generalmente
horizontal del vehiculo.

Mientras que loe tambores de acero han estado en
uso durante muchos afios, adolecen de un niimero de desventajas
inherentes relacionadas con 8su costo de fabricacién vy
reposicién, vida de trabajo, caracteristicas de desgaste,
peﬁo y volumen. .

Los tambores de acero son costosos de fabricar
debido a su construccién de trabajo intenso que involucra
laminar hojas de acero hacia porciones c6nicas y cilindros

que una vez fabricados luego se sBueldan para formar el

8§
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tangue terminado. Las espirales arquimedias formadas de las
hojas planas luego se sueldan hacia posicién dentro del
tambor. Como el concreto es un material altamente abrasivo,
las superficies internas de los tambores de acero se someten
a una abrasién de desgaste significativa. Esto ocurre
particularmente en las superficies que toman el impacto de
asentamiento, friccién deslizante y carga de esfuerzo
cortante que conducen a desgaste eventual del tambor.

Tipicamente, un tambor de acerc usado cada dia
podria durar tres a cinco afios, a continuacién requiriendo
reposicién a costo significativo. La abrasién de las
superficies internas 8e aumenta cuando hay cambios de
inclinacién en las paredea de tambor usualmente en donde
estdn unidoe los segmentos del tambor.

Las paletas mezcladoras estén soldadas a la
superficie interma del tambor ocaeionando rebajos angulados
agudos en los que el concreto se puede reunir y acumular
eventualmente degradando la superficie interna Y
proporcionando un atrapamiento para acumulacién adicional no
deseada de concreto. Por su naturaleza, una superficie de
acero es relativamente tersa y mientras que esto puede ser
deseable para el propésito de prevenir la acumulacién de
concreto sobre las paredes del tambor, la interfaz entre el
concreto y la pared de aceroc es una area de abrasién mAs bien

que de mezclado de concreto.
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Idealmente, el mezclado de concreto debe ocurrir a
través de la mezcla completa, pero en los tambores de acero,
el mezclado Sptimo no ocurre en la capa de limite y en huecos
en los que el concreto se puede recoger. De hecho, debido a
la naturaleza de la interfaz de friccién entre la superficie
de acero y la capa de limite de concreto, el flujo laminar
ocurre resultandoc en poco o ningiin mezclado en la capa de
limite. La raz6n de esto es que el agregado en el concreto
se desliza y somete a abrasién (con mezclado reducido o sin
mezclado) en lugar de giros para facilitar el mezclado. De
esta manera, existen puntos “muertos” en la mezcla en donde
no ocurre mezclado y en donde hay un potencial aumentado de
recoleccién no deseada de concreto. Ademis de los problemas
anteriores asociados con el uso de tambores mezcladores de
acero, se encuentran factores de costo y peso que se afiaden a
las ineficiencias inherentes en uso de tambores de acero.
Debido al peso muerto del tambor de acero, su volumen se debe
restringir de manera que la combinacidén del peso muerto y el
peso de concreto se debe mantener dentro de los limites de
carga miximos permisibles para el vehiculo al que esta fijado
el tambor.

Una alternativa a los tambores de acero conocidos
se propuso en la solicitud de patente Internacional de PCT,
PCT/AU00/01226 a Rodgers y Khouri. Esa solicitud ensefia la

posibilidad de utilizar un material de peso ligero tal como
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pléstico para construccién de un tambor mezclador de concreto
como un substituto por el acero mientras que se reconcce que
habfa numerosas dificultades estructurales y de fabricacién a
gsuperior al hacer la transicién a pléstico no siendo la menor
de las cuales la produccién de un tambor que pudiera soportar
las cargas elevadas estdtica y dindmica a las que se someten
los tambores mezcladores montados en camién en operacién
normal. Si el peso del tambor se pudiera reducir sin
comprometer y posiblemente aumentar el volumen de tambor, la
reduccién de peso podria ser tomada con concreto adicional,
aumentando de esta manera la carga Gtil.

Existe una variedad de disposiciones de tambor
mezclador de concreto descritas en el ramo anterior, ninguna
de las cuales, en tanto conoce el inventor, anticipa el
método de fabricacién de un tambor de plastico que se
describird en la presente.

La patente de Estados Unidos 4,491,415 describe un
dispositivo mezclador giratorio de peso ligero, en forma de
pera, abierto en un extremo y que tiene un casquillo
axialmente alargadoc en el extremo grande. El tambor estd
sustentado giratoriamente sobre una base unitaria que tiene
un extremo delantero tranaversalmente extendido y un extremo
posterior que se extiende hacia arriba y angularmente
proporcionande una porcifn de apoyo separablemente acoplable

con el casquillo para sustentar giratoriamente el tambor a
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una inclinacién de aproximadamente 35 grados. El tambor
tiene una pluralidad de aletas radiales que 8e extienden
axialmente para levantar el contenido en rotacién del mismo y
de preferencia estd formado de material de plé&stico moldeado
ya Bsea como un cuerpc unitario o como una pluralidad de
partes que 8Be interajustan. El tambor descrito en esta
patente es para operacién de servicio ligero y no tiene las
caracteristicas estructurales y materiales necesarias para
cperaciones de mezclado de concreto de servicio pesado.

La patente de Estados Unidos 5,118,198 describe un
aparato mezclador de cemento con un conjunto de soporte de
caballete y que incluye un tambor mezclador de cemento de
polietileno retenido y soportado por un conjunto de brazo de
caballete formado de tirantes de soporte de base de caballete
y brazos de caballete verticales que se interajustan hacia
rebajosa de brazo de caballete que estin previamente formados
con el tambor de polietileno. Un engranaje de giro impulsa
el tambor de polietileno. El tambor descrito en esta patente
se pretende para operaciones de cemento de servicio ligero y
no se dirige a los requerimientos estructurales y de
fabricacién para operaciones de servicio pesado. La patente
de Estados Unidos 5,492,401 desecribe una mezcladora de
concreto con un tambor mezclador que consiste de material de
polietileno reticulado de alta densidad. El tambor incluye

un fondo Boportado por una bandeja de metal rfgido
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convencional asegqurada a la superficie externa del migmo para
dar rigidez al tambor de plédstico y prolongar la esperanza de
vida del tambor de pléastico permitiendo que la mezcladora de
concreto se utiliza para completar un trabajo de mezclado en
un sitio de trabajo aln cuando el movimiento de la mezcla de
concreto dentro del tambor durante ciclos de mezclado
repetitivos pueda desgastar finalmente un agujero a través
del fondo del tambor de pléastico. Conjuntos de paleta se
colocan interiormente del tambor y se orientan para mantener
salpicadura minima durante la operacién de mezclado. No
solamente el tambor descrito en esta patente es inapropiado
para operacifn montada en vehiculo de servicio pesado, 1la
patente de hecho ensefia un medioc para acomodar una falla de
deagaste en el sitio mediante lo cual un agujerc se podria
desgastar a través de la pared del tambor.

La técnica anterior ensefia el uso de tambores de
pléstico para operaciones pequefias de mezclado de cemento.
Sin embargo, hay dificultades inherentes en la fabricacién de
tambores de plastico a una norma aceptable de resistencia y
confiabilidad. Los tambores de plastico requieren el uso de
materiales que para un perfil de tambor mediante uso de un
molde. Ya que la abertura de descarga de un tambor es més
angosta que el resto del tambor, no se posible remover un
molde de una superficie interna a menos que el tambor esté

hecho en secciones que se pueden unir para formar la
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estructura de tambor. Un nGmerc de métodos de fabricacién de
tambores mezcladores de pl&astico de servicio pesado se ha
propuesto en la solicitud de PCT, PCT/AU00/01226 que describe
un tambor mezclador de concreto giratorio de servicio pesado
para fijacién a un vehiculo que se caracteriza en que el
tambor se fabrica de cuandc menos un molde y de por lo menos
un material de pléastico, y en donde el tambor incluye una
superficie interna que tiene una propiedad que promueve el
mezclado del concreto en la capa de limite entre el concreto
Yy la superficie interna y reduce el desgaste.

Un nimero de métodos diferentes ese propusieron en
esa solicitud para la fabricacién de un tambor del tipo
descrito.

INVENCIGN

La presente invencidém busca proporcionar un método
alternativo de construccién de un tambor mezclador de cemento
o concrete giratorio, montado en vehiculo de servicio pesado,
fabricado de materiales de pléstico. El tambor producido
mediante el método de la invencién descrita en la presente
supera las desventajae antes mencionadas del ramo anterior y
mantiene caracteristicas mezcladoras de concreto eficientes.
De conformidad con la invencién se proporciona un método de
construccién de un tambor mezclador de concreto de plésticeo
en donde el método incluye el uso de moldes internos y

externos cada uno hecho de partes de molde separadas que
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estin divididas en dos lineas helicoidales a la mitad entre
las paletas mezcladoras, permitiendo de esta manera la
formacién de un interior de tambor a partir de dos woldes
idénticos.

En una forma amplia, la presente invencién
comprende:

un método para fabricacién de un tambor mezclador
de concreto giratorio montado en vehiculo del tipo que tiene
una abertura en un extremo para recibir y/o descargar el
concreto del mismo y en el otro extremo, medios para acoplar
un conjunto de impulsifn de manera de hacer girar el tambor
para mezclado o descarga del concreto; en donde, el tambor
se fabrica de cuando menos un molde que utiliza por lo menos
un material de pléastico; en donde el tambor incluye ademés
paletas integralmente fijadas que sobresalen de la superficie
interna del tambor formando una espiral arquimedia dispuesta
de manera gque cuando se hace girar el tambor en una primera
direccién, el contenido de concreto se mezcla y cuando el
tambor se hace girar en una segunda direccién, los contenidos
pe descargan del tambor; en donde el método comprende los
pasos de:

(a) preparar una parte de molde interna
generalmente helicoidal que contiene una superficie que se
extiende entre primero y segundo bordes helicoidales;

(b) montar la primera parte de molde helicoidal en
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un soporte;

{c) encerar el conjunto de molde helicoidal
interno dentro de un molde externo formado por cuando menos
una parte de molde externa;

(d) ajustar una segunda parte de molde helicoidal
interna coincidente a la primera parte de molde interno para
formar un conjunto de molde intermno;

(e) inyectar un elastémero de poliuretano hacia
una cavidad definida por el conjunto de molde interno y el
conjunto de molde externo para formar un elemento de pared
interna que comprende una mitad de una pared interior de la
mezcladora y una paleta helicoidal;

(f) permitir que el poliuretano se cure;

(g) remover las cuando menos partes de molde
externas para exponer el elemento de pared interna;

(h) remover el elemento de pared interna de los
moldes internos.

El método de ©preferencia comprende el paso
adicional de colocar un miembro de refuerzo en un rebajo
formado en la parte de molde internoc. Los pasos (a) - (h) se
repiten proporcicnando de esta manera un sequndo elemento de
pared interna helicoidal. El primeroc y segundo elementos de
pared interna helicoidal son complementarios y se combinan
para formar una superficie de pared interna del tambor

mezclador. El primero y segundo elementos de pared interna
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helicoidal luegoe de preferencia se colocan hacia una
plantilla en donde bordes opuestos de 1los elementos se
mantienen adyacentes; los elementos dé pared definiendo una
cavidad interna del tambor. Los bordes opuestos de los
elementos se sellan para completar la pared interna del
tambor. La pared interna se separa de la plantilla y se
coloca la pared interna en un mandril de manera que el
mandril esté dispuesto en la cavidad interna. La pared
interna se colocca en el mandril a través de un extremo
abierto de la pared interna después de lo cual las capas
estructurales de pléstico reforzado con fibra de vidrio ee
aplican a la capa interna de poliuretano. De preferencia, la
superficie interna del tambor incluye un ‘' elastSmeroc que
permitird el mezclado de los contenidos del concreto en una
capa de limite de concreto;

El miembro de refuerzo es de preferencia una cuerda
continua insertada en un rebajo en una formacifn que formaré
paletas helicoidales.

El método incluye el uso de moldes interno y
externo cada uno hecho de partes de molde separadas que estén
divididas a lo largo de dos lineas helicoidales, permitiendo
de esta manera la formaci6m de una pared interior de tambor
de dos partes de molde complementarias.

En otra forma amplia, la presente invencién

comprende:
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un método para fabricacién de un tambor mezclador
de concreto giratorio montado en vehiculo del tipo que tiene
una abertura en un extremo para recibir y descargar el
concreto del mismo y en el otro extremo medios para acoplar
un conjunto de impulsién de manera de hacer girar el tambor
para mezclado o descarga de concreto; en donde, el tambor se
fabrica de cuando menos un molde interno y por lo menos un
molde externo opuesto; en donde el tambor incluye paletas
integralmente fijadas que sobresalen de la superficie interna
del tambor formando una espiral de Arquimedes dispuesta de
manera que cuando el tambor se hace girar en una primera
direccién, los contenidos de concreto se mezclan y cuando el
tambor se hace girar en una segunda direccién, los contenidos
se descargan del tambor; Yy en donde la superficie interna
del tambor se forma o recubre con un elastSmeroc que ocasiona
el mezclado de los contenidos del concreto en la capa de
limite de concreto; en donde el método comprende los pasos
de:

(a) preparar un primer molde helicoidal interno
que contiene una superficie intermedia a loe bordes laterales
del molde;

(b) colocar una varilla de refuerzo en un rebajo
en el molde interno;

(c) encerrar el conjunto de molde helicoidal

interno dentro de cuando menos una parte de molde externo;

74
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(d) sellar una Jjunta entre la parte de molde
interno y la cuandc menos una parte de molde externa;

(e) inyectar un elastSmero de poliuretano hacia
una cavidad definida por el molde interno en la cuando menos
una parte de molde externa para formar un elemento de pared
helicoidal interno que comprende la mitad de un interior de
la mezcladora y una paleta helicoidal;

(g) permitir que el poliuretano se cure,

(h) remover la cuando menos una parte de molde
externo;

(i) remover uno de los moldes intexrnos;

(3) remover el molde de elemento de pared
helicoidal interno de poliuretano interior del resto del
conjunto de molde intermo,

(k) repetir los pasos (a) - (j) para formar un
sequndo elemento de pared interna.

De preferencia, cuando un primer y un segundo
elemento de pared interna se colocan en una plantilla las
gsuperficies de junta se mantienen adyacentes para permitir el
sellado de la junta formada por las superficies de unién.

De conformidad con una modalidad preferida, un
mandril se inserta hacia un extremo de descarga abierto de un
interior de tambor después de lo cual las capas estructurales
de pl&astico reforzado con fibra de vidrio se enrcllan

alrededor de una superficie externa de la pared interna.
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En otra forma amplia, 1la presente invencibn
comprende :

un método de construcciédn de un tambor mezclador de
plédstico que comprende los pasos de:

{(a) preparar un primer molde interno que contiene
una superficie que se extiende desde una linea de junta a la
mitad entre dos paletas helicoidales a una lIinea de junta de
molde de linea media en un borde interno de las paletas;

(b) colocar una varilla de refuerzo en un rebajo
en el molde interno;

(c) ajustar un segundo molde helicoidal interno
coincidente para formar un conjunto de molde interno;

(d) encerrar el conjunto de molde helicoidal
interno dentro de cuando menos una parte de molde externo;

(e) sellar una junta entre el conjunto de molde
interno y la cuando menos una parte de molde externo;

inyectar un elastémero de poliuretano hacia una
cavidad definida por el conjunto de molde internmo y la cuando
menos una parte de molde externa para formar una mitad del
interior del mezclador y una de las paletas helicoidales;

(f) permitir que el poliuretano se cure;

(g9) remover la cuando menos una parte de molde
externo,

(h) remover uno de los moldes internos;

(i) remover el moldeado de poliuretano interior
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del resto del conjunto de molde interno;

(3) colocar las dos molduras de cuchilla
helicoidal e interior en una plantilla en donde 1las
superficies de junta se retienen adyacentes;

(k) ingertar un mandril hacia un extremo de
descarga abierta del tambor;

(1) aplicar capas estructurales de la capa de
poliuretano de pléstico reforzado con fibra de vidrio.

De preferencia, el refuerzo se ajusta utilizando
espaciadores que centralizan la varilla de refuerzo o cuerda
en su rebajo. De preferencia, el primero y segundo elementos
de molde helicoidal internos se juntan con un compuesto de
sello o empagques a lo largo de un borde interno. De
conformidad con una modalidad, el molde externo se forma en
tres partes de molde separadas.

De preferencia, una junta entre los doe elementos
helicoidales internose que forman una paleta helicoidal se
hace con un compuesto de elastSmero de poliuretano.

En otra forma amplia, la presente invencién
comprende:

un método de fabricacién de un tambor mezclador de
concreto montado en vehiculo que comprende los pasos de:

(a) tomar una parte de molde interno helicoidal y
montar el molde en un soporte,

(b} colocar cuando menos un molde externo en
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relacién opuesta al molde interno;

(c) inyectar un material fluido hacia un espacio
formado entre el molde interno y el molde externo de manera
que el material fluido forme un elemento helicoidal que

formar4a cuando menos parte de una superficie interna del

tambor;

{d} remover el cuando menos un molde externo,

(e) remover el elemento helicoidal del molde
interno;

(£) repetir los pasos (a) - (e) de manera de

formar un segundo elemento helicoidal;

(g) preparar una superficie exterior de los
elementos helicoidales para ligarse a una capa estructural de
fibra de vidrio.

De preferencia, el material fluido es poliuretano.

En otra forma amplia de un aspecto de aparato, la
presente invencién comprende

un tambor mezclador de concreto giratorio montado
en vehiculo del tipo que tiene una abertura en un extremo
para recibir y/o descargar concreto del mismo y en el otro
extremo, medios para acoplar un conjunto de impulsién de
manera de hacer girar el tambor para mezclado o descarga de
concreto; en donde, el tambor se fabrica de cuando menos un
molde que utiliza por lo menos un material plastico; en

donde el tambor incluye adem&s paletas integralmente fijadas
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que Bobresalen de la superficie interna del tambor formando
una espiral de Arquimedes dispuesta de manera que cuando el
tambor se hace girar en una primera direccién, los contenidos
de concreto se mezclan y cuandc el tambor se hace girar en
una sequnda direccién, los contenidos &se descargan del
tambor; en donde el tambor se forma mediante un método que
comprende los pasos de:

(a) preparar una primera parte de molde interno
generalmente helicoidal que contiene una superficie que se
extiende entre primero y segundo bordes helicoidales;

(b) montar la primera parte de molde interno
helicoidal sobre un soporte

(c) encerrar el conjunto de molde helicoidal
internoc dentro de un molde externo formado por cuando menos
una parte de molde externo;

{d) ajustar una segunda parte de molde helicoidal
interno coincidente a la primera parte de molde interno para
formar un conjunto de molde interno;

(e) inyectar un elast6mero de poliuretano hacia
una cavidad definida por el conjunto de molde interno y el
conjunto de molde externo para formar un elemento de pared
interno que comprende una mitad de una pared interior de la
mezcladora y una paleta helicoidal;

(f}) permitir que el poliuretano se cure;

(g) remover la cuando menos una parte de molde
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externo para exponer el elemento de pared interna;

(h) remover el elemento de pared intermo de uno de
los moldes internos.

En otra forma amplia del aspecto de aparato, la
presente invencién comprende:

un tambor mezclador de concreto montado en vehiculo
formado mediante un método de fabricacién que comprende los
pasos de:

(a) tomar una parte de molde interno helicoidal y
montar el molde en un soporte,

(b) colocar cuando menos un molde externo en
relacién opuesta al molde interno;’

(c) inyectar un material £fluido hacia un espacio
formado entre el molde interno y el molde externo de manera
que el material fluido forme un elemento helicoidal que

formard cuando menos parte de una superficie interna del

tambor;

(d) remover el cuando menos un molde externo;

(e) remover el elemento helicoidal del molde
interno;

(£) repetir los pasos {(a) - (e) de manera de

formar un segundo elemento helicoidal;
(g) preparar una Bsuperficie exterior de 1los
elementos helicoidales para ligarse a una capa estructural de

fibra de wvidrio.
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De preferencia, el material fluido es poliuretano.

De conformidad con una modalidad, las paletas
helicoidales que se proyectan desde una superficie interna
del tambor tienen una dimensién de paso de entre 1 - 2 metros
y se forman mediante material elastomérico. De preferencia
la resistencia de pared del tambor es alrededor de 600 MPa a
un espesor de pared de 8 mm. De preferencia el poliuretano
forma una capa interna que es de aproximadamente 3 mm de
grueso.

De preferencia, 1la capa estructural comprende
arrollamientos de filamento que forman wuna capa de
aproximadamente 5 mm de espesor.

En otra forma amplia, la presente invencién
comprende:

un tambor mezclador de concreto giratorio de
servicio pesado capaz de fijacién a un vehiculo; el tambor
comprendiendo un primer extremo que acopla un conjunto de
impulsifn que hace girar el tambor para mezclado del concreto
y un segundo extremo desde el que el concreto mezclado se
descarga; en donde el tambor se fabrica de cuando menos una
capa de material- pldstico, en donde el tambor incluye una
pared que tiene formaciones internas integrales que promueven
el mezclado del concreto y una superficie interna que
promueve el mezclado del concreto en la capa de limite entre

el concreto y la superficie interna; en donde el tambor se
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forma de conformidad con los pasos de método de:

{(a) tomar un molde intermo helicoidal y montar el
molde sobre un soporte;

(b) colocar cuando menos un molde externo en
relacién opuesta al molde interno;

(c) inyectar poliuretano hacia un espacio formado
entre el molde interno y el molde externo,

(d) remover el cuando menos un molde externo;

(e) remover una parte de cuchilla helicoidal del
molde interno,

(£} repetir los pasos (a) - (e} de manera de
formar una segunda parte de cuchilla helicoidal;

{g) hacer coincidir la primera y segunda partes de
cuchilla helicoidal con una coraza interior;

{g) preparar un exterior del tambor para ligarse a
una capa estructural de fibra de vidrio;

(h) arrollar la capa estructural alrededor del
exterior.
DESCRIPCION DETALLADA

La presente invencién se describird ahora de
conformidad con una modalidad preferida pero no limitativa y
con referencia a las ilustraciones que se acompafian, en
donde:

La Figura 1 muestra una elevacién lateral de una

parte de molde helicoidal interna;
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La Figura 2 muestra una elevacién lateral de la
parte de molde de la figura 1 que incluye moldes externos
detallados;

La Figura 3 muestra una vista lateral de la parte
de molde interno de las figuras 1 y 2 totalmente encerrada
por secciones de molde externas;

La Figura 3a muestra una vista amplificada de
moldes externos detallados desede una parte de cuchilla
helicoidal;

La Figura 3b muestra una vista amplificada del
conjunto de la figura 3a con las partes de molde externas
ensambladas.

La Figura 4 muestra secciones de molde externas
detalladas desde el conjunto de molde interno a 1la
terminacién de la inyeccién de un elastémero.

La PFigura 5 muestra una parte de cuchilla
helicoidal producida por y separada del conjunto de molde
interno de la figura 4;

La Figura 6 muestra un acoplamiento de partes de
cuchilla helicoidal separadas y complementarias formadas por
las disposiciones de las figuras 1-5 y que forman una pared
interna del tambor;

La Figura 7 muestra un alojamiento para ensamblado
en el que la pared interna del tambor se coloca después del

moldeo de partes de cuchilla helicoidal para preparacién de
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las partes de cuchilla para recibir una capa estructural
externa.

La Figura 8 muestra un conjunto que incluye un
mandril para montar la parte interna para aplicar una capa
estructural externa de fibra de vidrio;

La Figura 9 muestra un tambor completado con anillo
de rodamiento ajustado.

Los puntos de deasgaste concentrado en los tambores
de acero del ramo anterior reducen la vida de trabajo de los
tambores necesitando reparacifn o reposicién costosa. Los
tambores de acero se fabrican de l&minas planas laminadas que
forman conos y un cilindro que luego se unen juntos mediante
soldadura. Las espirales de Arquimedes luego se sueldan a la
superficie interna del tambor resultado en un recipiente de
elevada gravedad especifica cuyo propio peso reduce la

cantidad de concreto que puede ser llevada por el vehiculo al

que esti fijado. Los tambores de acero adolecen de un nimero

de desventajas incluyendo susceptibilidad a la abraeifén en
lae juntas de las secciones cilindrica y cbnica y la
tendencia de acumulacién de concreto no deseada en las
eequinas agudas y hendiduras formadas por 1las cuchillas
mezcladoras. Ademés, la superficie interna uniforme del
tambor de acero promueve la abrasién de deslizamiento e
inhibe el mezclado en la capa de liImite debido al bajo

coeficiente de friccién en la interfaz de concreto/metal.
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El método que Be describird ahora es una
alternativa a ambos, tambores de acero y los tambores de
plédstico formados por los métodos de fabricacién descritos en
la solicitud de Patente Internacional No. PCT/AU00/01226 a
Rodgers y Khouri. De conformidad con el método, se forma un
tambor mezclador de concreto de pléstico de smervicio pesado
usando moldes tanto internos como externos. El tambor
incluye una espiral de Arquimedes interna formada por
cuchillas o paletas helicoidales que mezclan el concreto
durante la rotacién del tambor en una direccifn y descargan
concreto cuando el tambor se hace girar en una direccién
opuesta. El tambor es generalmente de forma de pera e
incluye una abertura en un extremo para entrada y descarga de
concreto.

El primer paso en el método de conformidad con una
modalidad, involucra el uso de un molde interno. Un interior
de tambor de poliuretano completo con cuchillas helicoidales
internas se forma entre un juego de molde interior y uno
exterior. Los moldes exteriores se separan facilmente
después de que el poliuretanoc se forma, sin embargo, debido a
que la mezcladora es un recipiente cerrado con la abertura de
descarga menor gque el didmetro miximo, y debido a 1la
complejidad de los moldes de paleta, no es posible formar el
interior como una pieza completa y luego separar el molde.

Consecuentemente, el interior de tambor elastomérico sge
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Haciendo referencia a la figura 1, se muestra un
conjunto 10 que comprende un soporte 12 que recibe y retiene
sobre el mismo un conjunto 14 de molde internmo helicoidal.
El conjunto 14 de molde se muestra en perfil mediante la
linea moldea en secciones que se pueden separar de los
moldes, y luego unirse para formar el interior completo.
Este interior luego se refuerza con capas estructurales para
completar la mezcladora. La unién junta de las dos secciones
de pared interna complementarias gque se forman cada una
mediante los mismos pasos de método en secuencia es un nuevo
acercamiento a formar un interior de tambor no conocido en el
ramo anterior.

Haciendo referencia a la figura 1 se muestra un
conjunto 10 que comprende un soporte 12 que recibe y retiene
en el mismo un conjunto 14 de molde interno helicoidal. El
conjunto 14 de molde se muestra en perfil mediante la lfinea
(4) 14A. El conjunto 14 3 de molde se prepara inicialmente
en un molde separado que tiene un interior helicoidal de
manera que el molde 3 14 se conforma a la forma de ese
interior. Una vez que el conjunto 14 de molde se forma, se
puede transferir manualmente o de otra manera para montaje
Bobre el Boporte 12 en preparacién para recibir las partes
16, 18 de molde(s) externas (mostradas en la figura 2). ILa
Figura 2 muestra una elevacién lateral del conjunto 14 de

molde de la figura 1 con partes 16 y 18 de molde externas
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Como se muestra en la figura 3, las partes 16 y 18
de molde capturan el conjunto 14 de molde pero dejan una
cavidad generalmente helicoidal entre las mismas. Una vez
que las partes 16 y 18 de molde externo se han asegurado y
gellado, Be inyecta poliuretano hacia la cavidad 19 antes
mencionada. Se observarid por las personas expertas en el
ramo que mas de dos moldes 16, 18 externos se pueden utilizar
para llenar los mismos objetivos de encapsular el molde 3
interno. La figura 3 muestra una vista lateral del conjunto
14 de molde 3 interno encerrado por las secciones o partes 16
y 18 de molde externo.

La figura 3a muestra una vista amplificada de las
partes 14A y 14B de conjunto de molde(s) interno detallada
desde el conjunto 14 de molde interno y molde 16 externo que
revel; una vista en seccifn de una eepiral © elemento 20
helicoidal parcial retraido de la cavidad 19 definida por las
partes 14A y 14B de molde({s) internos y molde 16 externo
después de la inyeccién de poliuretano.

La figura 3b muestra una viseta en seccibn
amplificada del conjunto de la figura 3a con moldes 14 y 16
ensamblados. Las partes 14A, 14B de molde y el molde 16 se
muestran en la figura 3b en relacidn de tope con la parte
moldeada, que se forma mediante inyeccién de un elastémeroc de

poliuretanc hacia una cavidad 19 formada entre los moldes 14,
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16 y 18.

Haciendo referencia a la figura 4, se muestran las
secciones 16 y 18 de molde externas detalladas desde el
conjunto 14 1 de molde interno después de la terminacién de
inyeccién de un elastémero. Durante la remocién de las
secciones o partes 14A, 14B de molde interno, el helicoidal
{0 elemento (8) 2 que se ha formado del material elastomérico
inyectado hacia la cavidad definida por las partes 16, 18 de
molde (8) externos ensamblados y el molde 14 como se muestra
en la figura 3 se pueden liberar. La Figura 5 muestra un
primer elemento 20 helicoidal formado en una primera espiral
helicoidal (de Arquimedes). El proceso arriba descrito se
repite nuevamente para formar un segundo elemento 24
helicoidal {(de Arquimedes). El elemento 22 helicoidal forma
la mitad de una coraza terminada que tiene cuchillas 28 que
estén integralmente dispuestas en una superficie 32 interna
del tambor 72 formado por los procesos descritos en la
presente. Una repeticién de los pasos descritos con
referencia a las figuras 1-5 resulta en un segundo elemento
(9) 24 interno helicoidal que coopera con y es complementario
con el elemento (8) 22 helicoidal para formar una pared 26
interna terminada que incluye la cuchilla 28 helicoidal
integral. La figura 6 muestra un par de secciones 22 y (9)
24 helicoidales formadas por el conjunto y proceso como se

describe con referencia a las figuras 1-5. Las secciones 22



10

15

20

25

27

/44

y (9) 24 estdn en la forma de dos espirales helicoidales
paralelas separadas a diferencia de fase axial de 180 grados
cada u.na. con una varilla 30 de refuerzo (ver las figuras 3a y
3b) en el borde interior, que puede ser un filamento continuo
y cuerda de resina. Ya que estas paletas 28 son integrales
con la superficie 32 interior de 1la mezcladora, es
conveniente unir estas dos estructuras a lo largo de dos
lineas 34 helicoidales a la mitad entre las paletas 28. De
esta manera, se forma el interior como dos moldeos o
secciones 22, 24 idénticas que se pueden separar del molde 14
interior y seccicnes 16, 18 de molde exterior y gque también
contienen las varillas 30 de refuerzo completas.

Como se muestra en las figuras 3a y 3b, los moldes
16, 18 contienen una capa 38 de plastico reforzado con vidrio
que Be liga al poliuretano de los elementos 22, 24 que se
forman contra el mismo. De esta manera las dos piezas
moldeadas o secciones 20, 24 se forman con dos lineas 34 de
junta helicoidales a la mitad entre las paletas 28 y una
coraza 40 interna rigida 1lista para recibir las capas 42
estructurales se forma.

De conformidad con wuna modalidad, wun método
preferido para fabricar la mezcladora es como sigue.

Como se muestra por las figuras 3a y 3b, el molde

14B helicoidal interno incluye superficies 42, 44 que se

extienden desde una linea 46 de junta a la mitad entre dos
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paletas (28) helicoidales formadas a una linea 48 de junta de
molde de linea media en un borde interno de la cuchilla 24.
La superficie 44 estd orientada hacia el extremo de impulsién
de la mezcladora y contiene un rebajo 50 para la varilla de
refuerzo o cuerda 30 de filamento. El siguiente paso es .
ajustar la varilla 30 de refuerzo con espaciadores de
poliuretano {(no mostrados), gque centralizan la varilla 30 en
un rebajo 50 entre el molde 14A, 14B interno.

Se prepara un molde 14A heliccidal coincidente,
ajustado y unido con empaques de sello (no mostrados) al
molde 14b a lo largo de su borde 48 interno. El1 molde 52
helicoidal se forma mediante los moldes 14A, 14B y el molde
16, las superficies de 1los cualese estdn revestidas
previamente con una capa 58 de plastico reforzado con fibra
de vidrio, para proporcionar una pieza 58 moldeada interior
al elastSmero de poliuretano. Los 8sellos 60 Bse incorporan
hacia una junta formada entre el molde 16 y los moldes 14A,
14B. Después de esto, el elastSmero de poliuretano se moldea
hacia la cavidad 62 formada entre los moldes 14, 16. El
elastSmero se polimeriza para formar la seccién 20 que
comprende media capa interior del tambor 64 de mezclado. E1
poliuretano se deja curar después de lo cual los moldes 14A,
14B y 16 se sBeparan para exponer una coraza interna y la
guperficie externa de 1la seccién 20 de poliuretano. El

proceso anterior se repite para proporcionar una segunda
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gseccién 24 helicoidal, que tiene la paleta 28 y pieza
moldeada 26 de pared interior.

Las dos secciones 22 y (9) 24 helicoidales luego se
ensamblan en una plantilla 62 como se muestra en la figura 7,
después de lo cual se unen juntas utilizando un compuesto de
elastémero de poliuretano. Se aplica una presiém de inflado
al interior de la mezcladora para asegurar que se conforme al
interior de la plantilla 62 de junta. La mitad superior de
la plantilla 62 se separa y la superficie externa de las
juntas de polietileno se cubre con pléstico reforzado con
fibra de vidrio. Después de eso, la superficie externa del
interior de poliuretano moldeado de la mezcladora se prepara
para ligarse a la capa estructural. En esta etapa del
procesado, s8e aplica un anillo de impulsin a la capa de
poliuretano que formarid la capa interna o pared 26 del tambor
mezclador. La plantilla 62 se sBepara y la capa 26 intermna
ahora formada del tambor se transfiere a una estacién 64 de
arrollamiento como se muestra en la figura 8.

Un mandril 66 de acero se inserta hacia el extremo
68 abierto (descarga) de la mezcladora de manera que alcance
el anillo de impulsién {(no mostrado) que es comin a tambores
de servicio pesado de este tipo. El anillo de impulsién que
imparte rotacién a la mezcladora se resalta y perfora para
ser apropiado a una pestafla de caja de engranaje (no

mostrada) . El exterior de pléstico reforzado con fibra de
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vidrio del interior 26 de poliuretanc se liga al anillo de
impulsién y se deja curar. El exterior 70 de pléastico
reforzado con fibra de wvidrio se extiende sobre la pestaiia de
goporte de extremo de descarga que luego forma un recipiente
encerrado contra el mandril.

Las capas estructurales de pléstico reforzado con
fibra de vidrio aplicado por uno de los métodos conocidos
convencionales a la industria tales como:

(a) Moldeo por contactc de fibras de vidrio
aleatorias y/o direccionales y resina.

{b) Arrollamiento de filamento.

{(c) Acabado superficial llenado y rectificando o/
moldeando un acabado de revestimiento de gel utilizando vacio
o presibn.

El paso de arrollamiento BsBe conduce mediante el
dispositivo 64 de arrollamiento después de que la capa
interna de tambor se monta sobre el mandril 66 (ver la figura
8). Como se representa por la figura 9, el paso final en la
construccién del tamboxr involucra la instalacién del anillo
80 de pista.

Estos son conocidos en tambores de servicio pesado
convencionales y comprenden un riel cilindrico fijado a la
mezcladora adyacente al extremo de descarga y que esté
sustentado por dos rodillos para permitir que la mezcladora

se haga girar por la caja de engranajes en el extremo de
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impuleién. El anillo se retiene en posicién con empaques de
caucho (no mostrados) que se sellan a la mezcladora y este
espacio entre el anilloc y la mezcladora se llena con un
poliuretano liquido que se liga a ambos a medida que Bse
gelifica y cura.

En operacién este elastOémero transmite las cargas
de la coraza de mezcladora al anillo de pista de acero y de
ahi a los rodillos de soporte de acero. De esta forma, las
cargas concentradas se dispersan y sclamente esfuerzos bajos
se transmiten a través del elastSmero a la coraza mezcladora.

De conformidad con una modalidad, una computadora
se puede emplear para programar y controlar la entrega del
polimero a la superficie de molde y la aplicacién de la capa
estructural.

El arrollamiento de la capa estructural reforzada
con fibra puede involucrar desenrollado controlado por
computadora de mechas de fibra humedecidas con resina de
alrededor de un formador giratorio. La resistencia a la
tensién de los arrollamientos puede ser del orden de 600 MPa.
Para obtener las propiedades fisicas Sptimas de la estructura
enrollada de filamento, las fibras se alinean a las cargas
impuestas en uso del tambor terminado. Las c;rgas tipicas en
el tambor son doblez axial bajo el peso del concreto himedo,
una carga dinAmica aplicada en el extremo de impulsién del

tambor, par de torsifn de impulsién y cargas de soporte en
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los rodillos de mufién de extremo de descarga. El patrén de
arrollamiento de los filamentos 70 alinea las fibras para
soportar los esfuerzos de doblez, aumentando en &ngulo y en
espesor de pared hacia el extremo de descarga para acomodar
las cargae de rodillo aplicadas.

Las mechas 70 que recubren el tambor se pueden
estirar alternativamente a través del bafioc de resina y
aplicarse a la superficie del tambor como un listémn ancho que
comprende miles de fibras tensadas. Los arrollamientos 70 se
traslapan hasta que Be alcanza el espesor requerido. La
superficie del tambor se puede cubrir con resina himeda y las
irreqularidades pequefias que necesitan dirigirse para
proporcionar el acabado externo. Como resultado de esta
construccién, las paletas 28 mezcladoras espirales dentro del
tambor son capaces de soportar doblez elevado y resistencia
al esfuerzo cortante durante lae operaciones de mezclado. ILa
superficie 32 elastomérica interna es altamente resistente a
la abrasién por concreto, sin embargo es mis suave y més
ligera que el equivalente de acero. La resistencia a 1la
abrasién superior se facilita por la deformacién elédstica
natural del elastSmero que absorbe la energia cinética de las
particulas de concreto sin ensanchado del material de
superficie. Ademis, debido a la propiedad de la superficie
interna que de preferencia serd poliuretano, el concreto se

mezclard en lugar de deslizarse en la capa de limite
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asegurando el mezclado eficiente del concreto a través de la
mezcla y reduccién de abrasién debida a las curvas uniformes
a través del interior del tambor.

Adicionalmente, las cuchillaes 28 estin reforzadas
por el moldeo integralmente con la pared 26 del tambor y
tienen un factor de rigidez que sostendrd todas las cargas de
operacién normales aplicadas.

Una ventaja adicional en el uso de pléstico para
los tambores mezcladores reside en las propiedades térmicas
del material de pléstico. Lae condiciones calientes son
indeseables para mezclado de concreto ya gque aceleran 1la
hidratacién reduciendo la capacidad de trabajo del concreto
que es una propiedad esencial requerida inmediatamente
después de un vertido de concreto. En climas muy calientes,
los tambores mezcladores montados en vehiculo, de acero,
convencionales, conducen a cargas de calor elevadas que
aumentan el calor en la capa de limite de concreto debido al
contacto con la pared de tambor sobre calentada ocasionando
hidratacién acelerada no deseada. Este fenémeno es dificil
de evitar con tambores de acero ya que la conductividad del
acero conduce a transferencia de calor conductor elevada
desde la piel externa del tambor a la pared interna que
normalmente estd en contacto con el concreto. En algunos
climas calientea, se coloca hielo en los tambores de acero en

un esfuerzo para contrarrestar el aumento de temperatura
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dentro del tambor. Ya que la hidratacién de concreto es una
reaccién exotérmica, es sensible a las temperaturas externas.
Consecuentemente, es deseable que la temperatura del concreto
permanezca aceptablemente baja para asegurar un nivel
satisfactorio de capacidad de trabajo y para retardar 1la
hidratacién. Los tambores de acero se calientan
significativamente y conducen calor a través de su espesor
haciendo al concreto vulnerable a los cambios de variacién de
temperatura. El sobrecalentamiento de la mezcla de concreto
es un problema que se debe evitar y tiene, de conformidad con
un aspecto proviseto por el método de fabricacién de un tambor
de plastico que ocurrir en loe tambores de acero
convencionales, reduciendo de esta ménera los efectos no
deseados de alta conductividad térmica tipica de los tambores
de acero. El tambor de plé&stico permite que el concreto
permanezca trabajable dentro del tambor durante periodos méas
prolongados en comparacifn con el concreto en tambores

mezcladores de acero bajo las miemas condiciones externas de

~ temperatura y transporte de concreto.

El método de construccién de un tambor mezclador de
concreto de plastico como Be describe en la presente
proporciona una un método alternmativo, sin embargo eficiente,
de produccién de tambores de pléastico. Los métodos descritos
en la presente permiten la produccién en masa con reduccién

en el niimero de pasos de produccién comparados con los
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Se reconoceri por las personas expertas en el ramo

métodos conocidos.

que se pueden hacer numerosas variaciones y modificaciones a
la invencién como se describe ampliamente en la presente sin

abandonar el espiritu y alcance general de la invencién.
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REIVINDICACIONES .// /

1.- Un método de fabricacién de wun tambor
mezclador de concreto giratorio montado en wvehiculo del tipo
que tiene una abertura en un extremo para recibir y/o
descargar concreto del mismo y en el otro extremo, medios
para acoplar un conjunto de impulsién de manera de hacer
girar el tambor para mezcla o descarga de concreto; en
donde, el tambor se fabrica de cuando menos un molde
utilizando por lo menos un material pléstico; en donde el
tambor incluye ademds paletas integralmente fijadas que
sobresalen de la superficie interna del tambor formando una
espiral de Arquimedes dispuesta de manera que cuando el
tambor se hace girar en una primera direccién, los contenidos
de concreto se mezclan y cuando el tambor se hace girar en
una segunda direccién, 1los contenidos se descargan del
tambor; en donde el método comprende los pasos de:

(a) preparar una primera parte de molde interma
generalmente helicoidal;

(b) montar la primera parte de molde interno
helicoidal sobre un soporte

(c) encerrar el conjunto de molde helicoidal
interno dentro de un molde externo formado por cuando menos
una parte de molde externo,

(d) ajustar una segunda parte de molde helicoidal

interna coincidente con la primera parte de molde internco
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(e) inyectar un elast6mero de poliuretano hacia

para formar un conjunto de molde interno;

una cavidad definida por el conjunto de molde interno y el
conjunto de molde externo para formar un elemento de pared
interna que comprende la mitad de una pared interior de la
mezcladora y una paleta helicoidal;

() permitir que el poliuretano se cure;

(g) remover la cuando menos una parte de molde
externo para exponer el elemento de pared interno,

(h) remover el elemento de pared interno uno de
los moldes internocs.

2.- Un método de conformidad con la reivindicacién
1, que comprende el pasc adicional de colocar un miembro de
refuerzo en un rebajo formado en la parte de molde interno.

3.- Un método de conformidad con la reivindicacién
2, en donde los pasos (a) - (h) Be repiten, proporcionando de
esta manera un segundo elemento de pared internma helicoidal.

4.- Un método de conformidad con la reivindicacién
3, en donde el primero y segundo elementos de pared interna
helicoidal son complementarios y se combinan para formar una
superficie de pared interna del tambor mezclador.

5.- Un método de conformidad con la reivindicacién
4, que comprende el paso adicional de colocar el primero y
segundo elementos de pared interma helicoidal hacia una

plantilla en donde los bordep opuestos de los elementos se
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mantienen adyacentes; los elementos de pared definiendo una
cavidad interna del tambor.

6.- Un método de conformidad con la reivindicacién
5, en donde los bordes opuestos se sellan para completar la
pared interna del tambor.

7.- Un método de conformidad con la reivindicacién
6, que comprende el paso adicional de remover la pared
interna de la plantilla y colocar la pared interna en un
mandril de manera que el mandril eaté dispuesto en la cavidad
interna.

8.- Un método de conformidad con la reivindicacién
7, en donde la pared interna estd colocada sobre el mandril a
través de un extremo abierto de la pared interna.

9.~ Un método de conformidad con la reivindicacién
8, que comprende el paso adicional de aplicar capas
estructurales de pléstico reforzado con fibra de vidrio a la
capa interna de poliuretano.

10.- Un método de conformidad con la
reivindicacién 9, en donde la superficie interna del tambor
incluye un elastémerc que permite el mezclado de los
contenidos del concreto en una capa de limite de concreto.

11.- Un nétodo de conformidad con la
reivindicacién 10, en donde el miembro de refuerzo es una
cuerda continua insertada en un rebajo en las cuchillas.

12.- Un método de construccién de un tambor
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mezclador de concreto de plistico, en donde el método incluye
el uso de moldes interno y externo hechos de partes de molde
separadas que est&n divididas a lo largo de dos 1lineas
helicoidales, permitiendo de esta manera la formacién de una
pared interior de tambor de dos partes de molde
complementarias.

13. - Un método de fabricacién de un tambor
mezclador de concreto giratorio montado en vehiculo del tipo
que tiene una abertura en un extremo para recibir y descargar
concreto de la misma y en el otro extremo medios para acoplar
un conjunto de impulsién de manera de hacer girar el tambor
para mezclado y descarga de concreto; en donde, el tambor se
fabrica de cuando menos un molde interno y por lo menos un
molde externo opuesto; en donde el tambor incluye paletas
integralmente. fijadas que sobresalen de la superficie interna
del tambor formando una espiral de Arquimedes dispuesta de
modo que cuando el tambor se hace girar en una primera
direccibén, los contenidos de concreto se mezclan y cuando el
tambor se hace girar en una segunda direccién, los contenidos
se descargan del tambor; Yy en donde la superficie interna
del tambor se forma o recubre con un elastSmero que ocasiona
el mezclado de los contenidos del concreto en la capa de
lfimite de concreto; en donde el método comprende los pasos
de:

(a}) preparar un primer molde helicoidal interno
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que contiene una superficie intermedia de los bordes del
molde;

(b) colocar una varilla de refuerzo en un rebajo
en el molde interno,

{c) encerrar el conjunto de molde helicoidal
interno dentro de cuando menos una parte de molde externo;

(d) sellar una junta entre la parte de molde
interno y la cuando menos una parte de molde externo;

(e} inyectar un elastémero de poliuretano hacia
una cavidad definida por el molde interno y la cuando menos
una parte de molde externo para formar un elemento de pared
helicoidal interno que comprende la mitad de un interior de
la mezcladora y una cuchilla helicoidal;

(g) dejar que el poliuretano se cure;

(h) remover la cuando menos una parte de molde
externo,

(i) separar uno de los moldes internos;

(j) remover la parte moldeada de elemento de pared
helicoidal interna de poliuretano interior del resto del
conjunto de molde interno,

(k) repetir los pasos (a) - (j) para formar un
segundo elemento de pared interna.

14.- Un método de conformidad con la
reivindicacién 13, que comprende los pasos adicionales de:

(a) colocar un segqundo elemento de pared interna
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junto con el primer elemento de pared helicoidal interno en
una plantilla en donde las superficies de junta se mantienen
adyacentes de manera de formar una pared interna;

(b) sellar la junta formada por las superficieas de
junta.

15.- Un método de construccién de un tambor
mezclador de pléstico, que comprende los pasos de:

(a) insertar un mandril hacia un extremo de
descarga abierto de un interior de tambor;

(b) arrollar capas estructurales de pléstico
reforzado con fibra de vidrio alrededor de una superficie
externa de la pared interna.

i6.~ Un método de construccién de un tambor
mezclador de pléstico, que comprende los pasos de:

(a) preparar un primer molde interno que contiene
una superficie que se extiende desde una linea de junta a la
mitad entre dos paletas helicoidales a una linea de junta de
molde de linea media en un borde interno de las cuchillas;

(b) colocar una varilla de refuerzo en un rebajo
en el molde interno,

(c) ajustar un sequndo molde helicoidal interno
coincidente para formar un conjunto de molde interno;

(d) encerrar el conjunto de molde helicoidal
interno dentro de cuando menoe una parte de molde externo;

(e) sellar una junta entre el conjunto de molde
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interno y la cuando menos una parte de molde externo;

inyectar un elastSmero de poliuretano hacia una
cavidad definida por el conjunto de molde interno y la cuando
menos una parte de molde externo para formar una mitad del
interior del 1la mezcladora Yy una de las cuchillas
helicoidales;

() dejar que el poliuretanc se cure;

(g) separar la cuando menos una parte de molde
externo;

{h) remover uno de los moldes internos;

(i) remover la pieza moldeada de poliuretano
interior del resto del conjunto de molde interno;

(3) colocar las dos cuchillas helicoidales vy
piezas moldeadas interiores en una plantilla en donde las
superficies de junta se mantienen adyacentes;

(k) insertar un mandril hacia un extremo de
descarga abierto del tambor;

(1) aplicar capas estructurales de pléstico
reforzado con fibra de vidrio de la capa de poliuretano.

17.- Un método de conformidad con cualquiera de
las reivindicaciones anteriores, en donde el refuerzo se
ajusta con espaciadores que centralizan la wvarilla en su
rebajo.

18.- Un método de conformidad con la

reivindicacién 17, en donde el primero y segundo elementos
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de molde helicoidal internos est&n unidos con un compuesto de
sello o empagques a lo largo de un borde interno.

19.- Un método de conformidad con 1la
reivindicacién 17, en donde el molde externo se forma en tres
partes de molde separadas.

20.- Un método de fabricacién de un tambor
mezclador de concreto montado en vehiculo, que comprende los
pasos de:

(2) tomar una parte de molde interno helicoidal y
montar el molde en un soporte;

(b) colocar cuando menos un molde externo en
relacién opuesta al molde interno,

(c) inyectar un material fluido hacia un espacio
formado entre el molde interno y el molde externo de manera
que el material fluido forme un elemento helicoidal que

formard cuando menos parte de una superficie interna del

tambor ;

(d) remover el cuando menos un molde externo;

(e) remover el elemento helicoidal del molde
interno,

(£) repetir los pasos {a) - (e) de manera de

formar un sequndo elemento helicoidal;
(g} preparar una superficie exterior de 1los
elementos helicoidales para 1ligar la capa estructural de

fibra de wvidrio.
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22.- Un método de conformidad con 1la
reivindicacién 21, en donde el material fluido es
poliuretano.

23.- Un método de conformidad con la

reivindicacién 22, en donde, el primero y segundo elementos
helicoidales 8se unen en una plantilla para formar wuna
superficie interna del tambor.

24 .- Un método de conformidad con la
reivindicacién 23, que comprende el paso adicional de
preparar una superficie exterior de 1la mezcladora para
ligarse a una capa estructural de fibra de vidrio.

25.- Un método de conformidad con la
reivindicacién 24, que comprende el paso adicional de
arrollar una capa estructural de fibra de vidrio alrededor de
la superficie exterior.

26.- Un tambor mezclador de concreto giratorio
montado en vehiculo del tipo que tiene una abertura en un
extremo para recibir y/o deecargar concreto del mismo y en el
otro extremo, medios para acoplar un conjunto de impulsién de
manera de hacer girar el tambor para mezclado y descarga de
concreto; en donde, el tambor se fabrica de cuando menos un
molde que utiliza por lo menos un material pléstico; en
donde el tambor incluye ademds paletas integralmente fijadas
que sobresalen de la superficie interna del tambor formando

una espiral de Arquimedes dispuesta de manera que cuando el
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tambor se hace girar en una primera direccién, los contenidos
de concreto se mezclan y cuando el tambor se hace girar en
una segunda direccifn, los contenidos se descargan del
tambor; en donde el tambor se forma mediante un método que
comprendé los pasos de:

(a) preparar una primera parte de molde interno
generalmente helicoidal que contiene una superficie cque se
extiende entre primero y segundo bordes helicoidales;

(b) montar la primera parte de molde interno
helicoidal sobre un soporte;

{c) encerrar el conjunto de molde helicoidal
interno dentro de un molde externo formado por cuando menos
una parte de molde externo,

{d) ajustar una segunda parte de molde helicoidal
interno coincidente a la primera parte de molde interno para
formar un conjunto de molde interno;

(e) inyectar un elastSmero de poliuretano hacia
una cavidad definida por el conjunto de molde interno y el
conjunto de molde externo para formar un elemento de pared
interna que comprende la mitad de una pared interior de 1la
mezcladora y una cuchilla helicoidal;

(f) dejar que el poliuretano se cure;

(9) remover la cuando menos una parte de molde
externo para exponer el elemento de pared interna;

(h) remover el elemento de pared interna de uno
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de los moldes intermnos.

27.- Un tambor mezclador de concreto montado en
vehiculo formado mediante un método de fabricacién que
comprende los pasos de:

(a) tomar una parte de molde interno helicoidal y
montar el molde sobre un soporte;

(b) colocar el cuando menos un molde externo en
relacién opuesta al molde interno,

(c) inyectar un material fluido hacia un espacio
formado entre el molde interno y el molde externo de manera
que el material fluido forme un elemento helicoidal que

formard cuando menos parte de una superficie interna del

tambor;

(d) remover el cuando menos un molde externo,

(e) remover el elemento helicoidal del molde
interno;

(£) repetir los pasos (a) - (e) de manera de

forman un segundo elemento helicoidal;

{(g) preparar una superficie exterior de los
elementos helicoidales para ligarse a una capa estructural de
fibra de vidrio.

28.- Un tambor mezclador de concreto de
conformidad con la reivindicacién 27, en donde el material
fluido es poliuretano.

29.- un tambor mezclador de concreto de
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conformidad con la reivindicacién 27, en donde las cuchillas
helicoidales que se proyectan desde una superficie interna
del tambor tienen una dimensifn de paso de entre 1-2 metros y
se forman mediante material elastomérico.

30.- Un tambor mezclador de conformidad con la
reivindicacién 28, en donde la resistencia de pared del
tambor es alrededor de 600 MPa a un espesor de pared de 8 mm.

31.- Un tambor mezclador de conformidad con 1la
reivindicacién 29, en donde el poliuretano forma una capa
interna que es de aproximadamente 3 mm de grueso.

32.- Un tambor mezclador de conformidad con la
reivindicacién 31, en donde la capa estructural comprende
arrollamientos de filamento que forman wuna capa de
aproximadamente 5 mm de grueso.

33.- Un método para hacer un tambor mezclador de
concreto, el método comprendiendo:

combinar una primera seccién helicoidal y una
segunda seccién helicoidal.

34.- Un método para hacer un tambor mezclador de
concreto, el método comprendiendo:

proporcionar un molde gque tiene un rebajo
configurado para formar una paleta de tambor;

colocar un miembro de refuerzo en el rebajo; e

insertar fluido polimérico en el rebajo de manera

que fluido fluya alrededor y rodee substancialmente al
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miembro de refuerzo.

35.- Un tambor mezclador de concreto gque
comprende:

un primer elemento helicoidal; vy

un segundo elemento helicoidal wunido al primer
elemento helicoidal, en donde el primer elemento helicoidal y
el segundo elemento helicoidal forman una capa
substancialmente continua que Be extiende
circunferencialmente alrededor de un eje longitudinal del
tambor.

36.- El tambor de conformidad con la
reivindicacién 35, en donde el primer elemento helicoidal y
el segundo elemento helicoidal son poliméricos.

37.- El tambor de conformidad con la

reivindicacién 35, en donde el primer elemento helicoidal

,incluye una cuchilla.

38.- El tambor de conformidad con la
reivindicacién 37, en donde el sBegundo elemento helicoidal
incluye una cuchilla.

39.- El tambor de conformidad con la
reivindicacién 37, en donde la cuchilla es helicoidal.

40. - El tambor de conformidad con la
reivindicacién 37, que incluye un miembro de refuerzo dentro
de una punta de la cuchilla.

41.- El tambor de conformidad con la
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reivindicacién 35, que incluye una sequnda capa
substancialmente continua que se extiende a través de una
junta del primer elemento y el segundo elemento.

42, - El tambor de conformidad con la
reivindicacién 31, en donde la segunda capa continua es un
elastSmero reforzado con fibra.

43 .- El tambor de conformidad con 1la
reivindicacién 35, en donde el primer elemento helicoidal y
el segundo elemento helicoidal forman un interior del tambor.

44.- Un elemento que comprende:

una coraza polimé&rica helicoidal; vy

una cuchilla polimérica formada integralmente con y

que se extiende desde la coraza.
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RESUMEN DE LA INVENCION

Un método de fabricacitn de un tambor mezclador de
concreto giratorio montado en vehiculo del tipo que tiene una
abertura en un extremo para recibir y/o descargar concreto
del mismo y en el otro extremo, medios para acoplar un
conjunto de impulsién de manera de hacer girar el tambor para
mezclado o descarga de concreto. El tambor se fabrica de
cuando menos un molde utilizando por lo menos un material
plédstico y que incluye ademis paletas integralmente fijadas
que sobresalen de la superficie interna del tambor formando
una espiral de Arquimedes dispuesta de manera que cuando el
tambor se hace girar en una primera direccién, loe contenidos
de concreto se mezclan y cuando el tambor se hace girar en
una segunda direccifn, los contenidos se descargan del
tambor; en donde el método comprende los pasos de:

(a) preparar una primera parte de molde intermo
generalmente helicoidal que contiene una superficie que se
extiende desde el primero y segundo bordes helicoidales;

(b) montar la primera parte de molde interno
helicoidal sobre un soporte;

(c) encerrar el conjunto de molde helicoidal
interno dentro de un molde externo formado por cuando menos
una parte de molde externo;

(d) ajustar una segunda parte de molde helicoidal

interno coincidente a la primera parte de molde interno para
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formar un conjunto de molde interno;

(e) inyectar un elastémero de poliuretano hacia
una cavidad definida por el conjunto de molde interno y el
conjunto de molde externo para formar un elemento de pared
interna que comprende una mitad de una pared interior del
mezclador y una cuchilla helicoidal;

(f) dejar que el poliuretano se cure,

(g9) remover la cuando menos una parte de molde
externo para exponer el elemento de pared interna;

{h) remover el elemento de pared interma de uno de

los moldes intermos.
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- Indicacién de que solicita el registro de un Esquema de trazado. { ) { )
- Datos de Identificacion del soicitante o de Ia persona que presenta
La sollcitud.
Representaclon grafica del esquema de trazado
Comprobante de pago de las {asas establecidas.
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COMPLETA ( INCOMPLETA () { )

Firma Responeable:

Fecha:
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Bogota, D.C.,
Doctor: Oficlo N°
EMILIO FERRERO -t 1 21 52
Apoderado
ANTHONY KHOURI
ASUNTO: Radicacién N° 04-120792
Solicitud internacional PCT/AU03/00664
Fecha inicio fase nacional 31/12/2004
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circuilar Unica
de la Superintendencla de Industria y Comercio, se le comunica que:

W La solicitud nacional no contiene la traduccién de la solicitud intemacional tal como fue
presentada. (Numeral 5.2.5, capitulo quinto del titulo décimo de la Circular Unica de la
SIC).

B La solicitud no contiene la copia del documento en que consta la ceslén del derecho a
la patente del inventor al solicitante o0 a su causante. (Art. 26-k) Decision 488).

N La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 63 y subsiguientes del Cédigo de Procedimiento Civil.
Adicionalments, debera presentar el documento que acredita la existencia y
representacion legal de la sociedad solicitante, cuando ésta fuere persona juridica.

B Debera presentar de igual forma la cormespondiente traduccion de los dibujos.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere para
que dentro del término de dos meses siguientes a la fecha de notificacién del presente
oficlo, complete los requisitos anteriormente enunciados. En caso de no dar cumplimiento
al presente requerimiento, la solicitud se considerara abandonada y perdera su prelacién.

Notifiquese el presente oficio conforme_a lo dispuesto en el numeral 5.2, Iiteral e), del
capitulo quinto del titulo primero de JaCirgular Unica N° 10 de 2001.

ALIX CARMENZA GESPEDES DE VERGEL
Jefa de la Division de Nuevas Creaciones.
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