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BACKGROUND OF THE INVENTION

. The.present invention relates generally to the field of composite, heavy-duty,
rotary, concrete mixing drums capable of attachment to vehicles and

components for use with such drums.

- Existing co,nqrete mixing trucks or vehicles that are ﬁs_ed to transport concrete
from one site to another generally make use of a metal mixing drum. The
- metal mixing drum is mounted to the vehicle and connected at one end toa
drive assembly provided on the vehicle that applies the force needed to rotate
the drum. The drive assembly is' made up of a gear box that is generally
_powered by the engine of the vehicle. When the gear box is engaged, the
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engi ne provides the pourer or torque needed to rotate
the nmetal m xing drum around its |ongitudinal axis.
To mix the concrete while the truck is between sites,
and to discharge the concrete when the truck reaches
the desired I|ocation, the netal drum generally

i N2 20p@288Nt er nal vanes or mi xi ng bl ades. pdhgsNBRRSss
are arranged on the inside of the drumin a spiral
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provideddn théhendwdaeh@grumbl ades provi ded on the inside of
the drumgenerally need to be bolted or welded to the
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~ the concrete tends not td occur
be gelativebehigh. t he drum Third, netal drurrB can be
relatively heavy due to the weight of the netal used
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be areas of increased abrasion that wear rapidly. Moreover, because the-
concrete tends to slide,.rather than roll, along the inside surface of the metal
drum, mixing of the concrete tends not to oceur along the inside surface of the

drum.

Third, metal drums can be relatively heavy due to the weight of the metal used
'in the construction of the drum. In view of vehicle load limits that place
restrictions on the total weight of the vehicle, the heavier the drum, the less
concrete can be placed in the drum for transportation to another site. Thus, a

- truck having a heavier drum may not be able to carry as imuch payload as a
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2 WO 2005/ 018899 PCT/ @52003/ 025656 simlar truck that
has a lighter drum increasing the |ong-term operating
costs of the truck. Finally, netal drunms tend to

absorb and retain heat fromthe environnent and from

tl@ﬁq ‘m c reaction that takes place between the
differen substances in the concrete. Thi BCHURMBIomz:E
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Due to the dif_ferences in the material properties and characteristics of a metal
drum and a polymer or composite drum, some devices and components
employed in conventional drums will not work effectively with a composite
drum. For example, components such as hatches and drive ring assemblies
traditionally used with concrete drums are not compatible with a plastic or
composite drum. Moreover, such conventional components tend to be

relatively heavy and expensive to manufacture.

Accordingly, it would be advantageous to provide a mixing drum that is cost

effective to make and use. It would further be advantageous to provide a.
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effective to make and use. It would further be

advant ageous to provide a. -3 mxing drumthat is not
as | abor intensive to produce. It also would be

advant ageous to provide a mxing drumthat is
substantially resilient to wear. It would further be
advant ageous to provide a mxing drumthat is capable
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a first drivetrain coupling the first power source

and the wheels; a second drivetrain coupled to a

second power source; and a m xing drum coupled to the
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In accordance with a second aspect of the present invention, there is provided a
. heavy duty rotary concrete mixing drum for coupling to a vehicle having a
- drivetrain for rotating the drum, the drum comprising: a wall including a first

‘| section and a second section, the second section separated from the first section

_ by a-seam, and each of the first section and the second section having an inner
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by a seam and each of the first section and the
second section having an inner -4 surface and an
outer surface; a first formation coupled to the first
section and extending fromthe inner surface of the
first section proximate a first side of the seam the
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proximate the seam.

In accordance with a fifth aspect of the present invention, there is provided a

. mixing drum comprising a wall having an outer layer and an inner layer, the inner

layer including at least two spiral-shaped wall sections joined along a seam, each
of the wall sections having a ramp extending adjacent to the seam to define a

channel between the ramps, and a filler material disposed in the channel.
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In accordance with a fifth aspect of the present
invention, there is provided a m xing drum conpri sing
a wall having an outer |ayer and an inner |ayer, the
inner layer including at |east two spiral-shaped wal |
sections joined along a seam each 35 of the wall
sections having a ranp extending adjacent to the seam
to define a channel between the ranps, and a filler
mat eri al di sposed in the channel. -4a BRI EF

DESCRI PTI ON OF THE DRAWNGS FIGURE 1 is a side view of
a concrete mxing vehicle having a m xi ng drum
accordi ng to BRIERDESPRIFTION OIFOTHEBRAWIRIGEURE 2 is a
perspective view of the mxing drumillustrated in

G & 2af0e i o o nfrefd EGEEAE PR flac o,

2e@rdifg GURAe £xemplnpembodinest. oss- sect i onal vi ew of the
m xing drumillustrated in FIGURE 1. FIGURE 5 is a
_ ; ; g R a
IS BRI Dr hEHifila St BBkl E"d‘?&‘é 6
i S a cross-sectional view of a sup ort nmenber

EIGURE 3 s GRossieetionvigw S the mixing, d%"b'etssvedlla é:é@URE 1
Blidh Hoagd@iRe 328656 FIGURE 7 is an enl arged
cross-séctional view of a portion of the m xing drum
illustrated inh FIGURE 4. FIGURE 8 is an | oded
IGUREA isi 3 Bacsiabgioss-sectionalofiew &f dhe MMWE Hustiated g,
EfguUnRer . exenpl ary enbodinment. FIGURE 9 is a

cr oss sectional view of the. hatch cover asserrbl y

trated in FlI GURE 8 RF %fga
5 t5i 3, Eragimenfagy PefspertivA Ve%we aégg%%m?m &BF &isvgeer

hétordiRy fiesin exemplady ¥mBodiRdhnent . FIGURE 11 is a
cross-sectional view of the hatch cover assenbly

J:I Ulj-'(%té %taegrcﬂlsg-sectlonaﬁwew of a support member and a spacer shown

" within a mold.
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FIGURE 12 is a perspective view of a drive ring
according to an one exenplary enbodinent. FIGJRE 13
is atop viewof the drive ring illustrated in FlI GURE

12. FIGURE 14 is a partial cross-sectional view of
FIGURE 12. FIGURE 15 is

t ring illustrated in
ah?gg{s{g%éggvgv of a drive ring according to antiER003/025656
F@E{%RR%' rrbodl ment. DETAI LED DESCRI PTI ON OF THE
a5 MossFsectionabykiy of aportioni dflthe hiighg arunef
masme@irengumpql_ng truck 10, which includes a chassis
i Xi and a m xi ng

a cab region 14, a m xing drum 16,
18. Chassis 12 includes a frane 20, a

@' r| vet rai.n
BN 2RI parspestiverviewy af 2 hatchrrevendssetbly2eicording
tﬂmeﬁﬁlw embe@fmeRi.Xi Ng truck 10 with the structural

support and rigidity needed to. carry heavy | oads of
coupled to frane 20 and

7 QWer ..sour ce
F'%S’ﬁ%r a‘%e" °’§sosrﬁ‘5’ﬁ 2 "b?‘"ésﬁiheé‘aw GQyenassembly Westrated gl -
FIBUBE®y which is derived froma stored _energy source.
Exanpl es include, but -5 WD 2005/018899
an internal

FIEGRE VB0 S SR o e oLl ARk 0, an Lot ey

usti on

acF@I\dbigrte@poﬂmbemlhryWnnmtors an el ectric notor

or any other type of notor capable of providing
es. of this djsclosure,

FIWI? ‘T"i‘ €8 reg0s %F&}d’anaf |gwsolfrtﬁegﬁ?t8|1 GOMES aspembly Hllysiratrdig

term Toou
Fl@iﬂﬁ%(‘t@l y or i nd| rectly to one another. Such joining
may be stationary in. nature or noveable in nature.

PR 5 e U504 SHFE ik LU, TETOET S

embeﬁ'ﬂ@ng being integrally formed as a single unitary
body with one another or with the two nenbers or the -

FIGUME 1@ 0 Eop vidW of e 85 ﬁﬂ&oﬂ@étrat%i &ﬂaghﬁt rrenarrtl)erbz

being attached to one an
‘ manent in nature gor alternatively nay be renovabl e
: F'Ggﬁ'fpﬁ‘p I8 Apastidl gresspsectienal view ofathealrive zmunlmsumtqu iad
FIGUBREVEENn power source 22 and wheels 26 and transfers
power (or novenent) from power source 22'to vvheel s 26

'FIGbﬁEpl 5 lg a top view of a drive ring according to another exemplary

embodiment.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

FIGURE 1 is an illustration of a concrete mixing truck 10, which includes a
chassis 12, a cab region 14, a mixing drum 16, and a mixing drum. drivetrain
18. Chassis 12 includes a frame 20, a power source 22, a drivetrain 24, and
wheels 26.- Frame 20 provides mixing truck 10 with the structural support
and rigidity needed to. carry heavy loads of concrete. Power source 22 is
coupled to frame 20 and generally comprises a source of rotational mechanical

energy which is derived from a stored energy source. Examples include, but
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truck 10 in a forward or rearward direction.
Drivetrain 24 includes a transm ssion 25 and a wheel
end reduction unit 27. Both transm ssion 25 and wheel
end reduction unit 27 utilize a series or set of gears
tgv(%%%ést the torque transmtted by power source 22
t %26, ne exanpl e of a wheel end PERAB2000I6S6
unit is described in copending U S. Patent Application
arganat dimithid to, aDINRATEl BRbudtichefds PBWBHAUHqi
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f . di.
P& puldte‘or i it diSrg re KGN Fopyplef mpgnsthedeiing afitwo

rrous

memberstdiractly drindisecdpas ahi uRbthe 0SUDhgBining MAYBE sBAAS
ngd .uses the power ‘or novenent

22 and "~ m Xi drum 16, a
r_n%. r Bﬁ? gb"m‘@?fé(a's?g%f'cf@%f% %b"’h RIRI0g My beashigved math thetwe or
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now to FIGURE 3, m xing drum inc
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1 [ ' ‘roller ring 35. Barrel
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D_that_ I}gs an opening 28 on one end (the smaller end)
riyRt§ain 24,0% GRunled between pewer sestice Balandiwheels 28 amti t o t he
traf$feRY povid I méFEn I r 3,4 0cl udes
ré n_inner g'g}'ﬂm I ae;hg)r ﬁéﬁﬁ%g&fgﬁﬁ‘gﬁtz g%ﬂeﬁ% %?/g? pf?@.e's
r "?’ﬁﬁ@ﬂ" a fermardygrreanyarddinegtion. uBrivetrain 2% irsfdeals- shaped
&j ] e ' SCl . or nmat ed i
e tAL 20 Sy 3P ohd RduBlih yTE 270 Bt flndiedon 25 i

wheeliead deduction ynit 23t utilize alsetiesadr set of géaredo hdjubiithe tohaRe
becones a central axis

R A sniral d '
oy b AL 7 St S S Bt
redudtiopl Leiteiwfﬁxise«rm eﬁbenEﬁa@LU.Sf -Pfteﬁit f«@ﬁ]ﬁaﬁérln ?erﬁ’altl\ﬁ:?’ has
. exti en stantl a aral l e 0O axl s
09/BIBES AR oh asCpl B 2008 N ArerEP AN HeANGRY |
CONEAQT ISPAING GOJIDE; rthé ddill diséisdurd 0f whichaS Bkibl Mdorporated

by reference.

. Cab region 14 is coupled to chassis 12 and includes an enclosed area from
which an operator of truck 10 drives and controls at least some of the various

functions of truck 10.

Drive assembly or drivetrain 18 is operatively coupled to power source 22 and
. mixing drum 16 and uses the p'OWer or movement from power source 22 to
provide a rotational force or torque to mixing drum 186. According to an
altemative embodiment, the drivetrain may be powered by a sourcé other than

power source 22 that is provided on truck 10.
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substantially circunscribes or encircles the axis 31.
According to one exenplary enbodi nent, the wi dth of
each section varies along the length of each section,
for exanple from between approxinmately 6 inches and 36
i nches. Each of the sections 41 and 43 has a "first
eRgetuimsgfat extends the Iength of the seiriusiofandsss
second edge 49 that extends the length of -the
~ Refetdingdtiow B8 FIGUHE | hha :

0 @Qﬁkhgqﬁurﬂ Jiﬁqgguée")é a ﬁarf 35 k)ﬁ)iefcésopg a

-the axis 31 of barrel suc

round.
3gaf?"iﬂ§t 4k @rratgheover assembligd7 47200, 4 umfcsm 39;,rarﬂmdrdub|e
ovi des
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t he space that w |
o 78 op onpgnd (the smelisreundHaricha ﬂl‘iﬁe fing 39 (dexeiibebelow)

W | segtio 41 a 43 are assenbl ed
t oget%et?gt 076 % eﬁﬁ%gro%&a ﬁr é%yéf’"g%:; ingydesyan fpner
dry%lpvwmndmn butabdruimeldger 380 IrherSdr0in Igyer43. BMhdeHOSH

ey s B o 0B Bl S

Eagh ofisactions et 1aandt 4k .a :{'mnstantuhﬁl ﬂmaﬁaqhaﬁa Yoiphed iRGhe
.. outer drum

34, b b
orpBOSH o ShHT ek bt on i RAC ioren aonsetaL s 91,06 Bpwel 3

whmt sEctisns #htad 48 are\auifipletly/dBsbmyRY. Fch OF SO E 31 Yand
from one end

43 atser 'C[EEW er Sﬁ ext ends conti nuousl
thY Hrat estengs suhstantially pamfielte axises isetbmreb 88\iern
thamm?geﬂdrallﬁﬂgn&%e IENGHR rof‘iﬁé‘?%l{t@' g)rcs?)S%d' asleﬂg at o

uctural layer that is nade Troma

s"@“&ﬂ‘b’&’i‘)’t"&"‘l’fﬂ%‘%ﬂ*’?ﬁpf efnsinclies dhe gxisidi di Angordingg to amat ed
exérhpRhperibinct e wibeV6) 2AALRARP09, SCI 1152003/, 025650
IS BNGANGileNgth 8T e

outer. surface of inner drumlayer
ea@hfﬁ?&‘l"ﬂeﬁ?( example froni betwiegn ngnommzﬂd!? 6 invtedsl amldl 36 f r om

o B 0388 ] A el e

_lensztbveof e gevtian)and asecondiedge 49 thatexestios dhéRAbth ddeangl e
the drum at the

secion B of Weighe' 5 30745 Bbind oA themia g il armkss
sucgrtbat thste isdi wmeeuﬁen theafjtpr %agerwof 61 merQeDtSord% fifes

Vv axl s arre rmn
secBﬁt]:l §&¢1 29 El'éessbamet ??é’?f’%'s qglsm@gviﬁq%so@egspa%%m ayilbbe
rneg dwdhaloltherfsewﬁn Whéh i€ iimatid 6rrh%réﬂ'éﬂnottﬂetd?§ QLA

Acc orld nE one enbodi nment, the fibers are provide
%9 Yi WHYhthGseations &1 ek A3jase awﬂmdméthyr RE®mM

inndﬂdrdxmlﬁa}e?@ly\bdiﬁ £t section 41 will abut edge 49 of section 43 and

edge 49 of section 41 will abut edge 47 of section 43. A seam 58 is formed

where the edges of sections 41 and 43 abut one another.

Once the two sections of the inner drum layer 34 have been assembled, outer
| drum layer 36 is formed as a continuocus layer around the outer surface of inner
drum layer 34. Accordingly, outer drum layer 34 extends continuously from
one end of the barrel to the other and spans the seams betwesn sections 41
and 43. Quter drum layer 36 is a structural layer that is made from a fiber

reinforced composite material applied by winding resin coated fibers around the
~7-



i ncl udes 64 strands. The ribbon of fibers is wapped
around the drumsuch thet there is an approximately
50% overl ap between each pass of the ribbon. The
wrappi ng the fibers fromend to end, helps to provide
drum 16 with the structural support to withstand the
vHABUNIHYr ces that are applied to drum 16pcrivd@anzsess
variety of different directions. According to an

ot Epifacy oRRACTR Hyer 3A.0IRELIARNG 1o WCLANRE 48 BLE

q eﬁugll formed a sing uni ‘_
isyie 2, avajlahle frem Asgb@m(&nmlda], Ia@aﬁb% Oldg)chnidithe fibers

aBOfI R GIREY) @»a&aawmtvesz@era@ (arlpgcessat% gzrgf Ol e ).

t hrough an injection nol
Ageprdingdereasembadimentittbe anlglg at mmtheﬁeensarmnu afdi@d
h.a.resi According to
i FERENCIRS i v (ol b duer, B i £6¢ Shawrerieyir

digmgtes} istaperaximately dObTdegryes retaive 16 axisBA eofithe Bhipel BRNE
t materials including

OB ik ) e o eindabpeny

not
ongeenghofethe den ad» the amerpowoaﬁng tCbife eSS thd fbeis | ||

t t th
= S EPIAEl P o BuGR AN Sty 2B ver o and

m@lu@sps‘e straedso I’Kheriwbb@ of ¥iBérk %Jﬁrré}:lpb& %FE&BH ‘fﬁe drum such
t he inner drum | ayer orned as a

th gl e T P Rra RSy 0% OV oHR bty cem e pass of Serikiin.
- Thei wee@ping RRETIBES Fofn endo erdiShERS ‘Fé ﬁ{'}w% With %Q er

al ternative *enbodi ments, the | nn ayer,
stiyRirelsugeet toWihstand thy \asiopa farces thtah ere| amhed ti:rdirm'n 16
in hawMAey dfwffé}gmrm& ing other nethods or techniques.
According to still ot her alternative enbodi nents, the

A outer drum | ayer Y)bea plied over the inner drum
cratding ’iﬁ’s%@‘eaw}ﬁ% Rabegiment rmaoigetionsrAZdret ragips dicf drer ent
int fbvmial a d Q

ntERLN Aol oAU ?%r‘?‘u’%ﬁ%?g‘ﬁ% YR LrEach of

seqtiopp ¢t ansik3. 3md thimeorgzboading pmjgitiens tod seqls| ansfofrhed
thréish 4%in jé&ﬁﬁﬁ%&l?@ﬁﬁéce&nﬁo@?} ur%hnmrﬁ%cli %ﬂ \ga%ﬁ*ebf

central "axi s barr el
36ﬂ%@afiéyp'estf!be@lasebberem:oavedomthilarlgény Acuérding s ottndri al |y

| IrdaiVe! nd 3 e C ed to inner

aItédr um | éj\@%or hhgﬁ?}f gﬁﬁn ?ﬁyghﬁ'&‘;}? a{? |°ngé|‘J"§U|J?V& &yt

be made ffrogy amy braeymm@é of a vtdnietysbiqitfehit ﬂ:ateitraléhhélﬁathg'&ut
rojection 32a and 32

notzﬂilfeﬂ Jb do@r[ﬁ?egﬁ ez cg'ﬁergﬁr(r;n BF'% ceramics, metals, composites,

etc. According to still other alternative embodiments, other processes or

~ components may be used to construct the drum. For example, according to
various alternative embodiments, the inner drum layer may be formed as a
-single unitary body, or from any number of separate pieces, components, or

. sections, According to other alternative embodiments, the inner drum layer, or
any of sections making up part Qﬁ_.the inner drum layer, may be made using
other methods or techniques. According to still other alternative embodiments,
the outer drum layer may be applied over the inner drum layer using any one or

more.of a number of different methods or techniques.
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barrel 33 across an anal m dpoint of barrel 33.

Proj ections 32a and 32b are circunferentially spaced

apart around axis 31 by approximately 180 degrees.

Because projections 32a and 32b are substantially

ivg ié:lal further references to the projections wll

&%?f Fsé’?er to "projection 32" when di scrSsiusgegnisiser

(or both of) projection 32a or 32b. A projection and
Referdngstilhtsr BIGURES; pasjections B dnd 8283t cififidd 0 eBfiors e

34. Becayse the projection and ran‘p(sri

r,um | r

anfl 48Tk oeb BTty it SRErod ForArdY SBYValR Sanvel i 31 of borrel 33

and aloegahe lengthyof whentdpeative s@aﬁw.eac@&ainsiy?ﬁﬁg SSbstdttRiy
ar e

. ropriate, fhe projection and ranps a
idepER! PRejectipns r?’tezaé’@étqz&rﬁ"\?\F?‘I‘P]%bt%é%f:gjfb@d?vqrt34b?a'drsgiral
araund ehs inpedsdrfie df ithep BRINERYECM mersﬂg%s%ﬁﬁérgﬁim%gretr

'S?Cﬁjjgon are substantially “identical.

SPIgly ?'P%?*@Q"%WGP% Preiention 82armnd 3dbprxtergbfremdndiia) endhoth

bared] B3Cau Aol i ail

.a Pr o] ectfgosﬁﬂ? 352%I e. g. ,'rﬁﬁfﬁ%prglggdgfﬁeetgﬁé?sdﬁar %’\‘/9, 32b are

craug eentiglly, sraced ppark atoytd sxis 3l dyeappporimately 120 demess.

Bedalb& prpsbisi j _ portion 46, Base
ROr PRTSHS 300 ahi 3% i o bBlar T OGt. crthe Telsenter

to 1 @reisetipng will siimpiy Gferto "peajection82* vahdr diskiisking @Rherarl €2

' and i nternedi ate portion 44 of
for Bﬂhv@??foi%%gb%gﬁoiﬁag transitional area is beneficial

pr oj ec
in that it tends to reduce stress concentrations in

A prirstiopandias of marh sampregre ceunlid t6 each sdvomppinheedrugn
o, 05l B SRSEH oy B e

reduction o
inclydsisubstanielly ideaticah fesdureh and elemehts; whare Sabripriake, ftRé |

: t LgQus. .. T royjde the transjtional area,

prol ag) e ag’é’ r {alﬂ%ﬁ g‘ﬁ% € %?%?%tpeﬂ’eo‘?eq'% é‘\“@he desrrivad it beipg

understqeddtietthiequmojdaidroari ramps ©f ehelothd Sdctioh ARSébisRirbi,o ™
| nternedi ate portion 44. To mnim ze

ideng%c]? ﬁﬁgﬁé g&ﬁ%@ﬁmr&ep’@p 9% 28d fampi@s and 40k, hwhicldi us

are ¢aRiplideforyeatidry 4] Bajrested dam). 10 millineters. According
to _g_ WD 2005/018899 PCTI US20031025656 one exenpl ary

: i . di us | i matel y 50
Prol@fB0 2R b Wiad Vo gotes” HREToHAM. EfmiarHion 2 bisee
* portiadiZ enimgmediate postidn 44, ded Gh em’dqioﬁﬁéd ?a_ ngehpgrggg,i, mat e
4 - rat th es fromthe
I RIS NG SR
a trahsitiendl AedwisotiRer BEctivRl ANdndInfirmBHRLEHIHON 44 of

projection 32. Such a transitional area is beneficial in that it tends to reduce

stress concentrations in base portion 42 that may result from the application of
force to projections 32 by the concrete. The reduction of the stress
concentrations tends to reduce the likelihood that projection 32 will fail due to
fatigue. To provide the transitional area, base portion 42 is radiused or tapered
on each side of projection 32 to provide a gradual transition from section 41 to
intermediate portion 44. To minimize any unwanted accumulation of s;at
concrete, the radius is preferably greater than 10 rniillimeters. According to
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32, proximate internmedi ate region 44 of projection 32.
Because drum 16 rotates, the orientation of any
particul ar section of projection 32 constantly
changes. Accordingly, to sinplify the description -of
ection 32, the term 'height,' when used in
é‘f@mﬁto projection 32, will refer to pheushiapge

projection 32 extends inwardly toward the center axis

oné eSriTrymBBIRRHEthe rL&.g@eta[Bﬁro%&.g&ge[y d&g T AR

proxi mate section 41to
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“height venassedii mremm prSfekGon SROWHI @RS it 'ugu ﬁgbwen
p’ég&"’%’e# o) 1 and t@e i ntermedi ate portion

PrEFEEL s Hﬁi/ Wik Jewvard the camter esReF e 16omemsied
frag thee cnrinafofg:"aaé waHioh PRGKInbleYRctidP 4e QY Rfie tl() Ia?eJ-n? éﬁr&n‘ oS

h.the transition or taper nmay
‘6 %{’g‘béﬁaﬂf@‘ HRWeYRl. that the Iamgmsr.fdaro:ecﬁm 321r:lmiﬂgess of

‘ aldnlg&he mIMGEh 6f éﬂ@br‘u azt %ggﬁ]“gﬁﬁg%et'&% . [mﬁﬁ the

| oads t hat VVI l ace proje
raqigs. 9% 1oBer bsging fmllqn e@ds.anr the distawe aivet Malchrth@ Fa&ads 6N

tap¥ir eRieRds, hﬁa\g(/ d n"?ﬂ grﬂheel% Iﬁfq@?ﬂr%ﬁgg to?any

ccordlng to

: Paﬁﬁahamr@pnmthespmiectm nawumgs:bmhdu@at@u&rwt hat the
eas artially flex under

emBpiffls, i Lt rIhE eddreBion ek Etuuh s may vanio

. applie
Aceerging th otiwraltetriative embaﬂuhﬂnﬁ; RS trafsi t?d»r?EétWé@n [0 §écﬁEn
on _may quickly fatig

anc) i et g & %&é?le?@nguen behaveled orimes takstthe

toral df@mtetmhar @’he@él iw@Rsition.! Md¥edVRPUHE tocatibfs gﬂgﬁ%h the
ncrete on projection may pry on I nner drum: ayer

rarl 'S nty bain gf pahimay WY dinendinb pihe gyl mest
theahitleriese fof thd ANEF d
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projaeﬂidﬁ \Qﬁhiﬂlﬁhe'ﬁ%‘fﬁrQ&&QVL&&BFOWQQ&‘QEN i nternedi ate
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.- According to any exemplary embodiment, the characteristics of the taper
should be such that the projection is allowed to at least partially flex under the
loads applied by the concrete. However, if the taper is such that it allows the
projection to flex too much, the projection may quickly fatigue. One the other
‘hand, if the taper is éuch that it does not allow the projection to flex enhough,
the force of the concrete on the projection may pry on inner drum layer 34 and

potentially tear inner drum layer away from outer drum layer 36.
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t hi ckness of approximately six mllinmeters and is
designed to flex when force fromthe concrete is
applied thereto. End portion 46 of projection 32
extends frominternedi ate portion 44 toward the axis
of drum 16 and i ncludes a support nenber 48 and

spacers1d®. The thickness of end portion- g8phi®ansnasess
generally greater than the thickness of internediate

[ . endi ng .on ere along th Ienthof
féHiel 3l fotif A D6 A8 S bl Bone Rydion 44 ane
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mteumﬁauembmamm aDepidiny drn@hsre iorf tho MR el| bfﬁe”ctmn 32

whi.ch end portion 46 extends.

'5) ﬂ{@ I on 44 ovte l‘p
a RaHoyiaf Seatnar end partien 46 i pravidedithpiagied tickness @f end on
potttbnl 46 RiayHdi chier@Pbidr GRedibdife Qoﬂﬁhtdltpar éiesd é RS BHQ Gided

ra?é'ltlonal region 45 that provides a gradu
or the.#iiet-| Brsometreantlengrtwlength ob praiention 82, @nemnmr4a on

is Providéd ef ro@l%et QHWO?’%@F:BE@%?G L@gﬁd&giﬂg olb dltﬁ@ §{de closest

transitional region s ra
to gpening, 48 ioy theosile dlosest te end BO). thlamshta mldﬂguraltueg,l anl nay

t
poltnt2% Gl 8 gt R GE BBl B e S Bneve
- powgﬁwdomvesemdmpmvmtm aumy qfrmp]eetidno&‘z 3@ move bRibat es

' 2. C I t.o: vari.ous alternative
cor‘ldl?l%t@ &ﬁ%e%%eds Igg% O“Z?C"t 131 g:‘qertgdp{?ﬁne!ihﬁ@ portion 44 over
whlqhtmdrrmdllm 46 eatinds., Daado tHecineredsdde@idkAes8PF &Y portion

oLy 10 3 e o

'_ regiblnrttﬂ,lthat providesiagratiizt Brah$ifortl from 'Htérhm@&iatésﬁrﬂ'tlorlf hPYRES
4-6 |II4Hstl{ﬁate su port nmenber 48 in greater detail. As
end,portipn °4a'tsexe§mﬁ!m embegimat. the trasegiopal bar

regibfl is FadilRe@) MRBBIIRTH @l diteHlatiVe CRbolimentsl thdPaR 0l 18899

PCT/ US2003/ 025656
- region may be beveled or tapered. To minimize any wear or accumulation that

may occur as a result of concrete passing over end portion 46, projection 32

terminates in a rounded edge 52.

According to various alternative embodiments, each of the base region, the
intermediate region, and the end region may be different sizes, shapes,
thicknesses, lengths, etc. depending on the particular situation or

circumstances in which the drum will-be used.

FIGURES 4-6 illustrate support member 48 in greater detail. As shown in

FIGURES 4-6, support member or torsion bar 48 is an elongated circular rod or
~11-



beam that is enbedded within end portion 46 of
projection 32 to provide structural support to
projection 32. Torsion bar 48 has a shape that
corresponds to the spiral-1ike shape of projection 32
and extends the entire Ilength of projection 32. The
S¥Roopnssiiar 48 have flared fibers that arecreshaddgd
in inner drumlayer 34. Torsion bar 48 serves to

be& ' drigt th ility f epnd portion 46
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apidie 53 P{‘_‘J?Fg'ﬁﬁ I Higthecongibee pd dherebyareuentalprojhetion 32
fromesbeentiallibeing Yoldéd 6268RBVEY bP Nk hﬁfaﬁ%@ﬁd a
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1304, tpieionnl daads ithadi result fromrsepel defiXEticdvef@ ) pation kalfe
R i ralia. A i ng_t
P B ACSUUITRIS ekl oS0, Bumnrf Fiskpep s’ ©

- is acawosite matetial thadisonade primarily ofreérbon at graphRé fiBblsQNE a
urethl : , -t Q praovide the esired structural
uresuﬁ%g?%ggé%m'g?‘ @Pﬁr{gm gﬁeonﬁieﬁ@mgfa%%g?‘ﬁ@e%rtﬁ? stiarfr to
carhgint fitsrsatedthelueethanesbassaksih QAU pbikids ¢FaArEh MRks 8d t O

A bar. FEor _exanple, the torsion bar nmay be

: pouﬁtliheolt ?{eg-jr% 8ﬁéseg}’eﬂﬂr POnaexa ofl sueh aryrpthage-bgset resin

made
is ErapbkEXMa2-320] avdilable fAGE er#cnﬁnér% eS| tive
adj the size and s apng‘? ﬁ]‘qué S%traﬂg' support

nts.,
Acoh S Sa=ine SirBEaI e AURRGE: PembrOmBR be made fom

any combiaaidraormaterialsWhiCAlioWish '
d %aer?g Accordin 4 tso an gxem?%ﬁ%&mm woglﬁiﬁ&g?t

esiigd Ftule suBPod yat a4ihe sgmedimeallaws theitorsioer ewass. The
withPtahl tthe!sdrioRal I Ie GRSt - . Qfb.cOokl ecting

5 bundl e of fibers "52‘2??%Eﬁ'%eﬁggf‘f‘%ﬁ‘?%°ﬁﬁﬁﬁ-ub I 2 bath

| exa"b?'e'rtgg itersionar mayrbeynade frgmidne ormewre of fibatefus fibeay s
 and éd16OBHIRd Redintbe r 48 is then w apped
T ound aﬁe%r‘&gr%%érq@{] g?@%ﬁ%\&ﬁ%ﬁ%ﬁ'@?‘"ﬁﬁ'&"ﬁ? It'?ﬁ/\ﬂgé)t 0
and ghape of dheypf/he suppat member may vary depending on the particular

-circumstances in which the support member will be used.

- According to an exemplary embodiment, support member 48 is made through a
pulltrusion process. The pulltrustion process includes the steps of collecting a
bundle of fibers, passing the fibers through a bath of resin, and then pulling the

‘resin coated fibers through a tube. The support member 48 is then wrapped
around an appropriately shaped mandre! and allowed to cure to give support

- member 48 the desired shape . The fibers are pulled through the tube by a
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menber 48 the desired shape . The fibers are pulled
t hrough the tube by a -12 WO 2005/ 018999
PCT/ US2003/ 025656 cable of 'a winch that is passed

t hrough the tube and coupled to the fibers. To
f éilitate the coupling of the cable to the fibers,
t R UNPYEPE are doubl ed over and the cabl &'(Jmsmli/ﬁgda@d

to the |l oop created by the doubl ed over fibers. The
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ulls the fibers hr ou

fa%ﬁateetkg GpYiRling of the gable ta thetfw@rsu thst mm areodmiblbdr @i and
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Each spring 50 is retained arbund the circumference of support member 48 by
connecting one end of spring 50 to the other. When support member 48 and
springs 50 are placed in the mold prior to the injection process, springs 50
contact an inside surface of mold 54 and thereby retain support member 48 in

the proper location within mold 54.

When the elastomer is injected into the molds, the elastomer flows through
spring 50 and surrounds (e.g., embodies, encapsulates, etc.) each of its coils.

As a result, there is a continuous flow of the elastomer through spring 50,
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el astonmer flows through spring 50 and surrounds
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FIGURESDA ar2 ot ingd 0165 8. Wiy ﬁrﬁmﬁuhﬁé"%r d
ana 7 ks i AODeAGE, 40 45K o vaty o s ctomigshato o
;;j;%gg;:g;; St e ki S R

¢hE02 that exiends tryvard canter exia@158at Ranps
apprédthes $é4m 58RIWARS i& Pérhndd %vl%'r&é@er 47 Y LEGER 41w%u%h are
edge 49 of section 43. Ramp 40a also includes a surface 62a that extends
from the end of surface 60a back toward section 41 and that terminates at
seam 68a. Ramps 40b, 40c, and 40d include similar surfages (which are
labeled with the same reference numbers as ramp 40a followed by the
respective letter designation corresponding to each ramp). Preferably, the
ramps are provided in pairs, with one ramp on each side of a seam such that
the seam is located withiri a channel or valley that is created by the ramps.
Thus, ramp 40::_\ cooperates with ramp 40c to provide a valley or channel 64a
that is defined by surface 62a of ramp 40a and surface 62c¢ of ramp 40c.
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| abel ed wth the sanme reference nunbers as ranp 40a
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corresponding to each ranp). Preferably, the ranps
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0X] ch sea
O@g%ﬁ ?%gﬁek&'ﬂﬁgééawwg eaqh 8§4-43 of inner drum
| ayer 34 are substantially free of any structures that
Touasildatedhe assemilly ghsecsions #ornd 48, sewdiofs 44 dnld 48)6F inner

rq [ ructures woul d help align .
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sl A0 e i e ovocien it
antl &3 ar6 iabsdndliléd 5l that one section simply abuts the other section.
While allowing the sections to abut one another tends to facilitate the
assembly of sections 41 and 43, the absence of any alighment structures on
sections 41 and 43 may mean that the edges of sections 41 and 43 may not
always be perfectly aligned with one another. As a result, inner drum layer 34
may include seams 58a and 58b. In the absence of ramps 40a, 40b, 40c, and
40d, seams 58a and 58b may tend to create high wear points due to the
aggregate that would buﬂd up in and around the seam. Ramps 40a, 40b, 40c, -
and 40d help to minimize this wear by directing the concrete away from seams

58a and 58b. To further minimize any wear that may occur in the area around
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ize to allow the concrete with bafre
etc. ) |s a generally circular or oval-shaped flat panel that includes an cuter

In

surface 74 and an inner surface 76. For purposes of describing the hatch
cover assemblies, references to an “inner” or “inside” surface refer to the
surface that is closest to or that faces the insidt‘a of drum 16, while references
to an “outer” or “outside" surface refer to the surface that is closest to or
faces the outside of drum 16. A recess 78 that extends into outer surface 74
of hatch cover 68 for approximately half the thickness of hatch cover 68 is
provided on the outer periphery of hatch cover 68. Recess 78 has the effect
of creating a flange or shoulder 80, which extends around the periphery of
hatch cover 68 proximate inner surface 76, and a raised region 81, which
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t hrough the opening 67. Hatch cover 68 (e.g., cover,
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and an Inner surface 90, An annular recess 92, provided around opening 86
on inner surface 90, is configured to receive shoulder 80 of hatch cover 68.
The depth of recess 92 (i.e., the distance the recess extends into panel 70) is
approximately equal to the thickness of shoulder 80, which allows inner
surface 76 of hatch cover 68 to be substantially flush with inner surface 90 of
panel 70. By making inner surface 76 flush with the inside surface of inner

drum layer 34, the inner surface of inner drum layer 34 remains generally
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surround, support panel, etc.) is a generally circular
or oval -shaped panel that is intended to reinforce
and structurally support drum 16 in the areas
surroundi ng opening 67. Panel 70 has an outer
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surface and/or inner surface of the panel may be contoured such that the panel

follows the general shape of the drum.

To cover and seal opening 67 provided in drum 16, hatch cover 68, panel 70,
and plate 72 are arranged such that outer surface 88 of panel 70 is proximate
- the inner surface of outer drum layer 36, hatch cover 68 is placed within panel

70 wi'gh raised region 81 extending through opening 86 in panel 70, and plate
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hms%r ess concgnt_r ations in barrel t hat may ead1 0
- NP CPYR asSergbly in psalid fapres e a pRategs diauidgorhi [ ity of
hat ch cover assenbly 37, a seal 106 (e.g., gasket,
Acaprding do agesemplary etisodimérst, 045H SRtk coVe? 6l gendigloneen

andrﬁﬁtgh?é-:gr\éelﬁade from the same fiber reinforced composite that is used in
the construction of outer drum layer 36. The inner surface 76 of hatch cover
€8 and Inner surface 90 of panel 70 are coated with the same material from
which inner drum layer 34 is macie, preferably polyurethane. This helps to
provide inner surface 76 and inner surface 90 with the wear resistant

properties possessed by other areas of Inner drum layer 34,

Accordipg to an exemplary embodiment, raised region 81 of hatch cover 68
extends through opening 86 such that the outer surface of raised region 81 is
substantially flush with the outer surface of batrel 33. According to an

alternative embodiment, the hatch cover may not include the raised region, but
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68 and panel 70. According to alternative enbodinents,
the seal may be nmde froma any one or nore of a
variety of different materials, including rubbers,

silicone based materials, polyners, elastoners, etc.
According to other alternative-enbodinents t he seal
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de&é érl ggs' %&'& E’ﬁ BerRanical oy slagtﬂapltctqvwaﬁ may be

_usmmshawﬁémeaﬁdﬂﬁtdms techni ques, and
coupllng menbers may be used to couple hatch cover 68

Aok B5fiL fes BBl Frmhumerts. uimseatbuperpicane Rietech
may dale differcht Sheries} Sigossdridconyiretihd. "FAHUSBmpRE vRdGR! and
portions of the hatch, panel and/or plate may be angled, beveled, recessed,

etc. or may include various raises regions, protrusions, shouliders, etc. to
facilitate the coupling or mating of the hatch, panel and/or plate. Moreover,
different portions of the hatch, panet, and plate may be different sizes and
shapes to account for changes in the thicknesses of the inner or outer drum
layer, the location of the opening in the barre!, the particular use of the drum,

and a plurality of other factors.

According to another alternative embodiment, panel 70 may be excluded from

the drum. Rather, the hatch cover and plate may press against the one or
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the plate and nuts are screwed onto the portion of the
stud that extends beyond the plate. Alternatively,
coupling nmenbers may be enbedded in the plate rather
than in the hatch. Mreover, the hatch cover may

~include tapped holes, rather than enbedded nuts into

Wivocdoosmdaeyl t or a stud nmay be screwed. Accardi
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. drum opening 67).

Panel 204 (e.g., plate, surround, support panel, etc.) is a generally circular or
O\fal-shaped panel that is intended to reinforce and structurally support drum
16 in the areas surrounding opening 67. Panel 204 has an outer periphery that
. extends beyond {or averlaps) the outer periphery of hatch cover 202 as well as
an opening 216 that is configured to receive hatch cover 202. Panel 204
includes an outer surface 224 and an inner surface 226. An annular recess
228, provided around opening 216 on inner surface 226, is configured to
receive shoulder 220 of hatch cover 202. The depth of recess 228 (i.e., the
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extends into outer surface 206 of hatch cover 202 for
approximately half the thickness of hatch cover 202
is provided on the outer periphery of hatch cover

202. Recess 218 has the effect of creating a shoul der

220, which extends around the periphery of hatch
HO20¢5/0M32 proxi mate i nner surface 208, andcBus2icioses
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E ttern that corresponds to that pattefn in
made, lfom 9 fY gpe opmosm gha vaniyhe of Wifferéntgoaterialasiveluting 200

rubbbr, bilcdidShasb@HiA ﬂ{& riace, 206 .0f . hatch
cover 202 pr esse‘;’ﬂa@ssgbI st r?';&rqées?‘;@%#f a%é 5%%”%? 9 Rnel
-othebajternatjyerqmbodiments, the seal made be applied or incorporated in the

hatch cover assembly in a solid form or in a paste or liquid form.

According to an exemplary embodiment, raised region 222 of hatch cover 202
extends through opening 216 such that the outer surface of raised region 222
is substantially flush with the outer surface of barrel 33. According to an
aiternative embodiment, the hatch cover may not include the raised region, but
rather the hatch cover may,be a substantially flat panel. According to other
alternative embodiments, either or both of the fnner and outer surfaces of the

- panel and the hatch cover may be flat or may contoured to the correspond to

the shape of the drum
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shoul der 220 of hatch cover 202 is received
Wi thin recess 228, and raised region 222 of hatch
cover 202 extends into opening 216 in panel 204.
Accordi ngly, inside surface 208 of hatch cover 202 is
substantially flush wwth the inside surface of inner
dinaopsayeses 34. By neking inside surface 208c4dddsinassse
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Acca[ '?gepe?ﬂ aligrpative grapodiment, ramps may be provided on one or
both sides of the seam around panel 204 in the same fashion they are provided

on one or both sides of the seams between the two sections of the inner drum

position,

layer.

In hatch cover assembly 200, panel 204 is intended to serve as a reinforcing or
structural member that enables the area of barrel 33 around cpening 67 to
withstand the forces that are applied to barrel 33 by the various components
of hatch cover assembly 200 and the concrete within the drum. The inclusion

of holes 214 in barrel 33 tends to weaken barrel 33 in the area around hatch
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shapes to account for changes in the thicknesses of
the inner or outer drum |layer, the |location of the
opening in the drum the particular use of the drum
and a plurality of other factors. According to other.
alternative enbodi nents, the hatch cover assenbly nmay

alwizedsifskdsde a bolt plate (or washer) on tE% outsi de

of the drumthat includes apertures throug
and, be coupled to the hatch. Panel 204
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exe nJ) 515 enbodi nent, panel 204 and hatch cover
arogp%a ase 123 of recess 116. A flange 122, whlch also facilitates the
coupling of hub 108 to mixing drum drivetrain 18, extends radially outwardly
from outer diameter 120 proximate outer side 114 of hub 108. An inner side
124 of flange 122 is tapered and gradually extends from the circumference of
flange 122 toward outer diameter 120 of hub 108 as flange 122 extends
toward drum 186. According to various alternative embodiments, the hub may
be configured to be coupled to any one of a variety of different mixing drum
drivatrains.‘ Accordingly, the hub may take any one of a variety of different
shapes and include any one or more of a variety of different features or

elements that allow the hub to be coupled to a particular drive drivetrain.



made froma fiber reinforced conposite material. To
provi de panel 204 and hatch cover 202 with the wear
resi stant characteristics that are possessed by t the
other internal structures of drum 16, panel 204 and
hat ch, cover 202 are preferably coated, in whole or in
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hub 262, According to an exemplary embodiment, each exteﬁsion is a
generally rectangular member that extends both radially outwardly from hub

. 2582 and away from hub 252. Each extension 254 includes an aperture or

- opening 266 that extends through the center of each extension 254 and that

has the same general shape as the outline or periphery of extension 254.

According to various exemplary and alternative embodiments, the drive ring
may include no extensions or it may include up to or over 20 extensions.

According to one exemplary embodiment, the drive ring includes 12
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each extension is a generally rectangul ar or

triangul ar nenber that extends both radially
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terrp,@@n!gqt@ma @mb otEferahly, ancBOE5 0éxduetitel inym. |5co@rdu@ftﬁfrﬂidu¥
extends bpth radiall
a'tél%&a% r om’ hu%)d}“é%ti gaﬁ'&yg‘m ‘*}% ‘Jg?ﬂ" R0B OQG%E’“’ ghen

out war

varight @r@ﬁ@nnﬂ&dtembl usu@omrapmtui laevafibty ¢TREAEREt 256
ch extension 254

o, 8 SBfe, HENE TS bR e g Gomibe xtonpines.or

andptber mmewo afuldhé eefiednbabet, or AERAKEE BBUBIEd YoetiRN to
erpatjve enbodl ments, the drive ring

al
for "?ré*eng Wi hoe Ansudita P ptirc el "?‘E"Brﬂﬂiquﬂﬁ?fl}ﬁ-ed'lmnwgri%r

(suohvesrtha(ftnemteem“sl Widths, Mgk Jétayg df@hé)ﬁﬁu W&H V\%ﬂns may
i ncl udes

bev &gg g th drive ring
SH8% FepeRets PfBS%@SP@@SB%m wwp@me érm@ rirgewiv b |y,

used.he smaller the extensions, the nore extensions may be

The drive rings are preferably coupled or attached to larger end SO of drum 16
“while the outer drum layer 36 is being applied over inner drum layer 34. This
allows the fibers that are wrapped around inner drum layer 34 to be wrapped
or woven between and/or around each of the extensions, or even through the
apertures. This also allows the resin used to make outer drum layer 36 to
enter and fill the spaces between the extensions as well as the spaces
provided by the apertures in the extensions. The infiltration of the resin and
the weaving of the fibers around and through the extensions helps to
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provi ded around the hub. According to other exenplary
enbodi nents, the space ,S between the extensions
ranges fromO to 6 inches. According to other

exenpl ary enbodi nents the aperture provided in the .
extensions is of size that is sufficient to allow

I e%bRoodfRghe! N t he construction of outer drum|ayer 36
to infiltrate or enter the aperture. Accor dfGTgrseeep/zsess

hert al ternative or exenplary. enbodi ments, the
3 RIgthen the ponnegtionaf dae deve mngta drum 1 andhelps tddistribute

elicf I0ads Bht afelrdiaFdrbd Vet b (ﬁ'ﬁﬁ-‘ {?ﬁ}lﬁ]a’le\/\&'l\%dfngo%f Eecause

rive ring. According to stl| exe
’?f'é?ﬁ‘ls§'e fnger P@fﬂt@h ntodunnif) thesexssnsfons extdnd fontlthe

orfivel AgfPdn 365 h
%;)v lI(i)r% 5rr’tlwﬁ?le&l‘ y 15 agg!édﬁléégs% c%:nglr(‘i' X ?? & '@‘H‘eméé’)?éfﬁﬁ’[ af y
#ment, the extensions angl e such that the contour

with the shape of the drum Accordi ng to an exenpl ary
gmangrwt,and@%nem Yife & 20 A of
fon Ilnﬂgfiera ry a RORINS | o

ered ductile iron,
'?"F fong payt bR ARy erp ota varwsv ofatliﬁermtshmseadnﬁchsﬁe nts,

g b A o] B2 o of o

variety of
apgq:tpr@gyangdbr thef exdprmions may he diapebatitfersamptian dnaer mbbe of

' rom the ext SI ons, and
Bty BEorfTREE AR ABALRb R idher LAFOottivg ERiotar aitimisive co
embopimants, dhe extensions niawbm.ebh@ afld h¥€intlubg apdeies.di ng to

d h
A A ek o Lo
' e@benelnas with raqaect hftheadrivedlnﬁﬁﬁéﬂ{lgé Oﬂ'ré?ﬁtotal&%oﬁi%%%

tio the drive ring w | use

drI?Pé YA a‘?sﬁs@ r"é’f"é'ﬁ'é‘BF'?"%oupl ed or attached to
| arger end 30 of drum 16 while the outer drum | ayer

Refgrring bmkng FEGUIRES2 d-3) dRim 118N80 AEMELS ANIBF rint35.T Rofler
ped around inner 3rum

fibers that _are wa
"Rdabg s %&"?‘Bafdsewﬁ thatifitsaroypd, ke queside efdmimil 6iat ar ound
Ioeairlm afpréinateKt aibstms)f tRe wWaYSForh MPLH I gﬁ? of drum 16
he resin use 0 na"k"é

to&}) cifall._lres This also allows t _
GTCIRTRT GRHISLy o sse‘a%‘IZ%Rt@mdedm thie|duteritiarsgtac esroller
l'!ri@eiw\&ﬁfbnhbﬁreakb%aﬁ}e%sthé%m agfainst Q\?’héplaoﬁgél ‘Fﬂ ?V' ded
e infiltration

i"¥ g apertures in the extenS|on
liigstrgtad in BGURELHJWhighesunpartiangprtion of thef whight obdrarmts and

aldria B Briv it 1 BEING RS iG99 8 a8%rum 16 rotates. According
to an exemplary embodiment, roller ring 35 is made from a polymer material.
According to various alternative embodir_nents, the roller ring is made from one
or more of a variety of different materials, including but not limited to metals,

plastics, elastomers, ceramics, composites, etc.

Referring now to FIGURES 2 and 3, mixing drum ‘16 is coupled to, and
supported by, chassis 12 of truck 10 and is configured to be at least partially
.filled with concrete such that when concrete is desired in a particular location,
. the concrete is loaded within drum 16 and transported to the desired location

by truck 10. The spiral configuration of each projection 32 provides a screw-
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WO 2005/ 018899 PCT/ US20031025656 strengthen the
connection of the drive ring to drum 16 and hel ps to
distribute the |oads that are transferred between

drum 16 and the drive ring 39. Because the
extensions are incorporated into drunf! 6, the
extend fromthe drive ring at an angle

c > |
tﬁ\ Hq%\%sthe extensions to fit within t REVEGP3EIHES6

of drum 16. According to various alternative
% ABeRHikeeton when diser ﬂﬁ!selsatamdi./ @opbiriing e:xtmrmreeﬂsn aay
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rect angul a ezo
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first mmtaum that ebultshie th@%ﬁ)@{bsbpﬂ'fé wnanné 9698&{ %1916 P&aches
t o accommodat e I'%l erent

b
LT R e S SO UL R
appli€3 RS qlie To dAkH G %i@at%laﬁ&s' cﬂﬁllnu‘ij@ F&éth%'ho{lf '?sg grsoun q

Raller ring 35 is a circular
long{iding! axigdn e ireptigmopgosite the ﬂrUctiitchm.aﬂmchmlsnhkirgég/the

d
°°?2%‘? R R G S e e e e
%%R"é?ctalaaﬁépelresaffomltbq:ro;emaug 25 tapere@ Bﬁsng’rﬁﬁh #9 and

[
supBint fncoc 28 Rl GEBHER DI ctiah o Bampaiion & Bertnsaves
unﬂprethﬁdbaﬁof tbrb cdnmrmlel GVioreboery apithdcélidrate i Moled Fifmd
e as drum 16 rotates. According to

[l
a5 )Ll R teveen srotage 4 ane Fhgtinnon o
- drtpu Ivy,allEiM nﬂamps a0 heipAecreawertﬁeweaw tHtsedd ArBhmiiHe

the roller ring is made fromone or rmre

sea%? gy 5?&8}%/“’8@'&‘?’?‘19%% fremitbpisan; Haieh eaiengssambliest
37|anmzmncdu@r BPérmgS67 FFHVR&H'vGﬁhln %Iaﬁ%f:?%'ij@gezg% %g& gﬁe

'ﬁ tes, etc. erring nowto
oPgf H@A BraYRAtte PQ"QEBTGHT% eseapingthroughperenings by Hatch
covbh abSdranliké Sqf nHrZUbka fﬁ!kﬁ’a f s be. a
| east part i al a Iy 17100 thosggrg%rdﬁg sggr(':%%ﬁ’}'awag\ﬂ%??
not sigfuficandly; weakea bareed 33ringhe aretascanbmd d»pmmm 6w, Thé Besign
of d‘r%c‘rfr\gglelrdeiq %%tga%vw diftlel oS Y ulSn 4 etcat?p e aergelt3%
and withstand the various forces applied to drive rings 18 and 250 and barrel

33. The apertures in drive rings 18 and 250 also help to reduce weight.

The composite and plastic construction of the drum helps effective mixing
allow the inner surfaces of the drum, and helps to minimize any heat that may
be retained within drum, The materials and processes used to construct the
drum also allow the drum to be manufactured with minimal labor, to maintain a
relatively light weight, to withstand the normal loads, and to be more resistant:
to wear than conventional metal mixing drums. Moreover, the drive rings and
hatch cover assemblies effoctively perform the functions of similar devices
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by truck 10. The spiral configuration of each
projection 32 provides a screw -27 WO 2005/018899
PCTI US2003/ 025656 or auger-|ike action when drum 16
-is rotated. Depending on the direction of rotation of
drum 16, projections 32 wll either force the concrete

V\ivblaim@mﬂgggm 16 out of opening 28, or progﬁ%.@s%mﬁoﬁﬁ

will force the concrete toward | arger
Accordingly, while the
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drum al so allow the drumto be manufactured wth

mnimal labor, to nmaintain a relatively |Iight weight,

to withstand the normal | oads, and to be nore

resistant to wear than conventional netal m xing

MYHWAE IS PhABME®IS: t he drive rings and hatch cover

assenblies effectively performthe functions of

simlar devices -28 WO 2005/018899 PCT/ 1382003/ 025656

ised Arconeiietd mixing tngkdartrenspading tohdi6teTRIMR ohd Rafdifto another
ble with a conposite or plastic drum The

rrve rq ngs and hatch cover assenblies may also be

p r odua eﬂasﬁmaple?mg:rnifrbmghhhﬁelé baupldd® tﬁfhéine”é zﬁs'ﬂ Hower source
arts resent inventions
RGN FERR! ke 15t SR U B RLIG Ry PBWEF s and the

whenl:kd be understood that the different exenplary and
alter may be .used together, or they
may b%g%éogg %’3%%?'5?8?%851% % NG POWRE BUTER:FANGr ent
m Xi ng mibingerumAtdupladab thdRame eae g thb@é@ﬁﬁd 8tBRY the drum
C%%n@? described with reference to exenplary

3ﬂ9&nts workers skilled in the art will recognize

g hat ;:han gs]ccawall melyudimg mﬁttasmrah /8 $8ca08 aﬁ&b%‘e’coﬁﬁ §;5]t:?:1‘l’¢1valt
eparti rom and sco e i nvention
For XA gac%p tﬂ sgttionangipe ég@ﬁ'ﬁlsﬁﬁ'@ofb%w AdinNer
nmay - suefgee Bedkan de&sgm;’mﬁ as including one or m)re

~features provi dhnta’ one nore benefits, it
cont enpl atEPAhIFeRR! gefrsre&&%ﬂ P%th?r%omwe%@n and

i nter chan@aﬁst fwmétloﬂft%ualeett@ﬁfe Pt S%Eﬁcﬁ{ é‘rﬂi rég om the inner
conblnﬁ% E ? E another in the describ exe
(I‘.ﬂgft ¢ first s

embodt SRURB P %"f‘éﬁer?afﬂfﬁ\/%d%ﬁﬁib@ iSReMt S .

Because the technol ogy of the present invention is
rela veI co lex, not all changes in the technol ogy
Zare f ?89 'x'“‘FH@'Cb PEslaim 1 whergin; the fiest Sarmatieniandthetfirst

se@tion 6 PedralyLIbANEX S BARLY a 8HBRAiM; nd set forth
in the folglrrov)\n;-ng cgglprrs |% frfﬁgnl H;{gﬁ{yq@ntended to be

as broad. as possible. For, exanple, unless

3specihé @é&hdr&te%lhiﬁb WusR of‘éléiﬁg"l wilGein A it fo‘?r?lbflérpigf:ﬂfies a first

LB*& gl e particular elenment also enconpass a plu
GOA GCPNE B¥EACee| ement's. - 29 WHAT |'S CLAIMED | S:
1. A concrete mxing truck for transporting concrete

from.one | ocation to another
4. The concrete mixing truck of claim 3, wherein the first surface of the first

formation angles away from the inner surface of the first section as it extends toward
the seam.

5. The concrete mixing truck of claim 4, wherein the second surface of the first

formation extends from the inner surface of the first section and intersects the first
surface.
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conprising: 5 a chassis including: a frane; wheels
coupled to the franme, a first power source coupled to
the frame, and a first drivetrain coupling the first
power source and the wheels; a second drivetrain

Goupl & dﬁetconeretbaﬁam@ tﬁJEW@f clamus Gtierdii Ghésdbonk RArfAEHR the first
he second drivetrain, the

69 n8 n@ L he ff nﬁh *

18"LBHPFREIY: %"\WET surfage of e st septiqnsgs i prteads away
Wmhhheeemnon and a second spiral wall section, each
of the first section and the second section having an
inner surface and an outer surface; a seam between

he fiThe t:ometélrmn:ngmdnck BECISIACE,WheP&S tHhePsbconl @eéltﬁ)nelncludes a
éé St forrtratlon ﬁouy? totheflrst section and
‘{SH&?’HE‘ 'Ph gFepting fﬁﬂbﬁhe e purdace s theseqond seclinaqrpygmate a

peand vhdeaf thd ¢damt. Si de of the seam 2. The concrete
m xing truck of claiml1, wherein the first fornmation

and the first section are integrally-fornmed as part

af a 'Slnmgtr&:ratélrmﬁﬁgtrbéldb’f clAfh B whERSh HRNc8hE fdhmati lgc[udesa
ff.s¢1 oéacla im1, rein the first formation inc

IskSuriar %F‘]ﬁﬁﬁ‘@da’ﬁﬂi €second surface. 4. The concrete

m xing truck of cl aim3, wherein the first surface of

s5he first 25 fornatjon angles away fromthe inner

Sur f ac® @Ncraie mixing, truckdef 3a§’hP[e'fb§b?é"hH$i§Uff@m¢fcthe saeond

femaationangith %W@? WOREhe iMfefisNBadd sitke SdconbideRlich aé’\ﬁ‘ @J&Sh{{’s
the cond surface of the first fornmation extend

w0 883Mner surface of the first section and
intersects the first 30 surface. 35 -30 6. The

onc([ﬁ]se m xing. truck of claimb5, wherein the second
urf perefeamixinastruckial clais Powhersil the saeend surtase ohthe second

forfiation eehdsRoflthd PRef Slitdce DR Hd QRoAS sééhoﬁﬁn@'?&?rs%ﬁ@*he first

fromthe seam 5 7. The concrete mxing tru

syriacgefthe spqond farmadigg. section i ncl udes a

11. The concrete mixing truck of claim 10, wherein the second surface of the
second formation angles away from the inner surface of the second section as it

extends away from the seam.

12. The concrete mixing truck of claim 11, wherein a channel is formed between
the second surface of the first formation and the second surface of the second

formation,

13. The concrete mixing truck of claim 12, wherein the second surface of the first

formation intersects the first side of the seam.

14.  The concrete mixing truck of claim 13, wherein the second surface of the

- second formation intersects the second side of the seam.
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second formation extending fromthe inner surface of
the second section proximate a second side of the
seam 8. The concrete mxing truck of claim?7, wherein
the second formation includes a 10 first surface and
45s ecdhe cennréteanixing trutk ef caint t 2 twhemin itcHdnnekis ‘ﬂfled with a filler
ﬁ'la (5 8, wherein the first surface of the second
ormati on angles away fromthe inner surface of the
second section as it extends t owar d the seam 15 10.
ec m xi.n ruc aim9, relnthe
8 ondPE IS @ liind bk Btatin T3 Bl v SRt il s
péheurethase cempbaree of t he second section and intersects
the first surface of the second formation. 20 11. The
concrete mxing truck of claim10, wherein the second
£0r f atiee odncréte mixing track Hculatmt 1, Wheddig kRSHirdt¥eMAHod s ESigured to

d t t t end
_ &!%?E?nr%g%e?\ﬁtgmc%gmu%iésvggﬁgnﬁlg%g%a%r??eafn IX| nge;( r 52 ksof

claim 11, vvherel n a channel is fornmed between 25 the
e fi for mation and the second

fECO e of t t,
surf gfc;:}ee e eﬁ%"'g’g% Hek ‘?{ﬁ? T yiereimtherfirst sestien s elastomeric
matetialg truck of claim 12, wherein the second surface
of the first formation intersects the first side of
the seam 30 14. The concrete m xing truck of claim

183, \itherconoretdmiaecionsk of ¢l=irm s, @herleltfthe $RMM%her comprises an
og%r mation intersects the second side of the seam 35

rfayer shrrninsHbp Seamhelwern the dist seetian andthe secousksestion.

the channel is filled with a filler material. 16. The
oncrete m xjng.truck of claim15, wherein the filler
2t erNEoPErele Misingdriick o chiRdS cbheretribe ouer ayReis a fiber
reinforvedto@nipositthatdriagk of claim 1, wherein the first
formation is configured to di rect concrete within the

drum away fromthe seam 7
21. The concrete mixing truck of claim 1, wherein the first formation extends from

~the inner surface of the first section by approximately 6 mm.

22. The concrete mixing truck of claim 1, including a wheel end reduction unit
within at least one of the wheels and coupled to the first drive train.

'23.  The concrete mixing truck of claim 1, including a first projection extending from

the inner surface of the first section and configured to move concrete within the drum

upon rotation of the drum.
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10 18. The concrete m xing truck of claim1l1, wherein

the first section is an elastoneric material. 19. The
concrete mxing truck of claim 18, wherein the wall

f L{theﬁ) conprises an outer layer spanning the seam

bﬁ weeHé FpEIcEsle ayxinggrumof cae 33aclucding adesend profection extending

Afbm TRENGSMUFBELOMhE E@&)nﬁrs!é%gorpéncg&%ig%r%gzto Wse&loh cngﬁlpeewithin

gutgr Ia%%{]is,afiber reinforce osite materi
he dppUReSHotation offheidigm: r uck of claim 1, wherein the
first formation extends from 20 the inner surface of
gge first section by approximately 6 nm 22. The

ncr &t RV dulygotanyerncsete anidingndium farspuplinggoa wethénks having a
efidetr=A6l i otatihg iRk ldrun ﬁ@'dﬂjrﬁtconln?%{ﬂ one of the wheels
and couvgale,d t(ﬁ the first drive train. 25 23. The
concr @MINYEHIR0 8 fipt gegtionang svsecond settinn the secbnd section
pEsIrerRUifm MeiPadebibn By sedh Sard With of Yid iﬂgfse%ﬁioﬁ Eﬁd the
first section,and confi'gured to nbve concrete wthnin
FRONGSERION ARYING 2t iPeToTNgEe BRd anoytar sgdaces - 32 24.
The Cemwtﬂrmaﬂb%bﬁ%fﬁf%ghgﬁrﬁ%@étﬁh d'éi&lnﬁﬂig%rﬁthe inner

second proj ecti on extending fromthe I nner -surface o
?Lﬁ%cgé’é 'r§te‘§?ﬂ"2fhp"8ﬁ‘613é‘éﬁg rgsidecfihe saare thefitst rmation having
AVt birfack MRatHng Bs U fForh el iﬁﬁbr@uﬁé@@oﬁpg Fst %eétﬁnnégs if extends

hea& duty rotary concrete mxing drumtor cou
QwaEd e seamandiySecond sprjage thaharigles awayarem ghe imeedsurface of the

 firfescdichas R eRehad Bflay foMhé skl uding a first section

and a second section, the second section separated

f r om& $Reond fermadies coumedhio the seaond sentior andh estientiing from the inner
suHB8d offiE sbeshdPdidsi ﬁfﬁ ' W an i oner

surface and an o u%'(térlrp Srsoa( r a% % ;dse%gﬁ%g@lg P E &ef%%ﬁht%i'%ﬁeco"d
framatios davipg erisstisurfgee det angles awdy frtnghdirmgr Budane dfdhe second

LR as PUHCARS oBard 88 splriind S Sose e b Sndles by from the
infgr srdacegfdine sgapind sealimyas it extehtieavanfomshe tean: &id t he

fi | ' d d.
Second” Bny A0 SR FREReobd SPidimd o Falommetsn anche

segondrrarfage pkthe seceridiiorrastidnt. ext ends away from the

seam

26. The mixing drum of claim 25, wherein the first formation and the first section
are integrally-formed as part of a single unitary body.

27. The mixing drum truck of claim 25, wherein the second surface of the first
formation extends from the inner surface of the first section and intersects the first

- surface.
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15 a second formation coupled to the second section
and extending fromthe inner surface of the second
section proximte a second side of the seam the
second formation having a first surface that angles
away fromthe inner surface of the second section as

ih exéﬁnds toward hhe seam and a second surface that

ARyl ed NEVRINg o ohgainy 2 evhesgip fhe second sHEaeeldheisecond

S@ﬁfaltrorm er@nid frentied finesVittact bPRel 2o SE 888iioA Afd ?rQelgects the first
nnel, f or ned Eetmeen t he second surface of the rst

i 9f dhe serpndirmalieRond surface of the second
fornatlon. 26. The m xing drum of claim25, wherein
%ﬁ st_tor tion and the first section are
t eg ?W’-"P% e’ Obaigg S, wheradn Hlensicend aiifaneyof st fogmation
Rifersddie te firbngdeIsAe beatkk of clai m 25, wherein the
second surface of the first formation extends from
the inner surface of the first section and i ntersects

sthe f Thé h‘ll)(lﬁglﬂlflﬁF@f claifh 253 ﬁ/here'ﬁ3th%8secghc$ stfrated Y %’&393
0 e

ﬁJal wherein the second surface secon
BPatan 'B?‘?r%se“l’?8§ef:?'lﬂﬁ ideef thege@amsur f ace of the second
section and intersects the first surface of the '
econg formation. 5 29. The m xing drum of claim 25,
er el ¢ MAENG YRR claiiprade wherein the chrnrel is Hledmyithanfiller material.
intersects the first side of the seam 30. The mixing -
drum of claim25, wherein the second surface of the
second 10 formation intersects the second side of the
seam 31. The m xing drum of claim25, wherein the
channel is filled with a filler material. 15 20 25
30 35
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-34 32. The m xing drumof claim 31, wherein the

filler material is a polyurethane conpound. 5 33. The
m xi ng drum of claim 25, wherein the first fornmation

is configured to direct concrete within the drum away
fromthe seam 34. The m xi ng drum of cl ai m 25,

whereiin the first section is an elastoneric material.
$6- 35.Thewaixing drumg otelaim 3t, wheseintBfillenmatesiahistapmlwatthane
tombbBakg.conpri ses an outer layer around the first
section and the second section. 36. The m xing drum of
claim 35, wherein the outer layer is a fiber

68! Nf The filing GrrPORASI 25, FERDH He fid formtiBn T Kl G ALY direct

of claim25,” wherein ormat | on exten

- ferereigydihin the druge ewey frometheiseam. secti on approxi matel y

6 mm 20 38. The m xing drum of claim 25, including a
first_projection extending fromthe inner surface of
the f iTﬁ%fn"gféﬂztiﬁuﬁh()faﬂﬁimc&ﬁnNhgtﬁireﬂhetfh)strmvﬁpmie moretdstomeric
Miatdian the drumupon rotation of the drum 39. The
m xi ng drum of claim 38 including a second projection
extending fromthe 25 inner surface of the second

cti ' 0 t ithin the
i T AR &R SRR BN bl ey outertover
grevng thedissiceetion ariddhe gechrwimeiction.coupl ing to a vehicle
having a powered drivetrain for rotating the drum
the drum conprising: 30 a wall including a first
ect | Ore mixingadremaed cire 861 whereinethe loutef Idybeisfa fitstr reinforced

c%ﬁﬁjog ﬁgma@gl.the second section having an inner
surface and an outer surface; 35 -35 a seam between

the first section and the second section; a first ranp

upl . [ . tion a xt endi fromthe )
Foner' = PRk dRub'oh 3ot 85, kpleRibe G5t fPeihe o g he ioner
syifdes offthe Firest seclion appobxnately@neint. anp coupl ed to the
second section and extending fromthe inner

-38. The mixing drum of claim 25, including a first projection extending from the

inner surface of the first section and configured to move concrete within the drum upon

rotation of the drum.

39. The mixing drum of claim 38 including a second projection extending from the
inner surface of the second section and configured to move concrete within the drum

upon rotation of the drum.

40. A heavy duty rotary concrete mixing drum for coupling to a vehicle having a
powered drivetrain for rotating the drum, the drum comprising:
a wall including a first section and a second section, each of the first section

. and the second section having an inner surface and an outer surface:

-35-



10

15

25

30

35

5 surface of the second section proximte a second
side of the seam 41. The m xi ng drum of clai m 40,
further conprising a channel forned between the first
ranp and the second ranp. 10 42. A m xing drum

Conpr iadeh batwbédh fHe Bl decBAChhPMHeREESNIESiohn an
ar chi ggdl al spiral al ongizgI an axial centerline of the

dr um 23AH MR eRtied {RNe Tis 8o apdieatriiding fremdhe inner surface of

ar chi edirgtl ses@dr! Goxitd 08 8 fikd Qide or #He sea@itapil i ne of the
drum wherein the fjrst section and the second section

ext end Se9AIAMpCAHPIed 0 HirsesARd pestion,And fafeningirara dhg inner

bet weitfdcB®f §R4dcORE se@idfl fRoXimale L¥dRndisit: sMREstAR,
i nner surface of the first section proxinate the

seam 43. The drumof claim42, further conprising a

ghannehe PRINEEONT SrecididngD, ARthet B&n?r?é?ngﬁﬁ ¢ABRh& f6rhie@rbetween the

44. A m Xxi drum conprising a wall having an outer
rsl/ampAnd tgﬁgs?‘?ﬂf@rra%’yer, the inner layer including

at least two spiral -shaped wall sections joined al ong

a seam each of the wall sections having a ranp

xt end MY diuat ePPPRIENG e seam to define a channel 25

bet weefirst REN SeviiBA géwﬁg.g@ ith bh lafdhifiBdigrdpirthl SlbAg A &dial fenterline

the channel. 30
of the drum; and

a second wall section extending in an archimedial spiral along the axial
centerline of the drum, wherein the first section and the second section extend
adjacent to one another and define a seam between the sections; and

. a ramp extending from the inner surface of the first section prdximate the

Seam.

43. The drum of claim 42, further comprising a channel between the ramp and the

second section.

44, A mixing drum comprising a wall having an outer layer and an inner layer, the
inner layer including at least two spiral-shaped wall sections joined along a seam, each
of the wall sections having a ramp extending adjacent to the seam fo define a channel

between the ramps, and a filler material disposed in the channel.
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