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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 concrete mixing trucks or vehicles that are used 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 to a
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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sites, and to discharge the concrete when the truck
reaches the desired |l ocation, the netal drumgenerally

wonaedswdess9 i nt er nal vanes or m xi ng bl ades. ThePeams003/025656
are arranged on the inside of the drumin a spiral

_fashi ocr SLHCﬁh that rotation %J d[ahe drumin one, ..

engingi Providesntg RRWeF RE tersie Reeded iRyrotgtathe Mefe! Mmixingrdrym
SOt e di : .

o e SRRTRAL 7RI SRRREESEAE pE B petween

sites Abihdl @0/ @il drRirgé this Bhchrvavhes the sRiK Machesthy esired
they suffer froma nunber of disadvantages. First, the

locatioon dhe woetabdrum gastessllyiinatedées irdermall yaheeloy Mixing blades.
The Yafis3 SBrATESESEPR LaRd SifR Ay P rTLPS A BIAL D PRG thet
rotatfol'r]le?fjﬂfef &R lin Bﬂ%tdi%%ﬁiotrpﬁﬂ&e{hé cOnérREdn z%rnfhé)t‘égi%h of the

I ce the of the

shell of the drum outer shell rumis
drumf iartedo pgdsitendixeatiprbtizdhargesotiedesharetd treroughiateopéning

the drumgenerally need to be bolted or welded t o the
providad éxn Hieeend oRdBa@enef t he extensive | abor required

in perform ng these and other operations, the cost t o

t t I |ativel [ d

At Rl AT haYe Bee Rl REAFGVES Shdy Birarans
numisBH Sdi¥adbdhthgls ! MrsabiiRstORstAlictidie ofBiathl BYurh88s a relatively

concrete, which is increased in the areas where there

laboranteraslival ptticia tigasinvovaserollimgesteslisheets ioto cheiadt portions
Thus, the areas in _which the m xing bl ades are | de
and ylindsrs agd then wouphng Itthd'{}ﬁ@rEr 'PBﬁJOQe@E’BéOQISé@s&e
. brasi . , o
ouefndl 6L BRI GRLO S AReh SR, SEBS LI TERNES, thq mixing

bladed! pro@iddtEoh Rk dsigerdfame dunt ensrillg! neddur baibelted &f
the concrete tends not to occur along the inside

weldedrtbdbe mftet Breltir Becalde of thewddensive tabaraeqbied in
relativel due t 0 the vveight of the netal aised
drum can

heav X
perfarping ghessap Qég?foﬂp%rﬁt'f’ﬂér e FPSHI], FRNFTEHCT B ARG

| gt s that place restrictions on the total
be re&?@?&!‘( hgqﬁ't he vehicle, the heavier the drum the |ess

concrete can be placed in the drumfor transportation
Secohd, aneifternal isuefacEbsf, a endtalidiurhaend goavbaayuieklydduento the

may not be able to carry as nuch_ payl oad as asiml ar
abragien@io theamelidlsb\ythe ganeretar which icineaeasey inpidie areas where

’chereI gr%gétgr%rp?]c%%%gé Iinnghec?nsr%esf surface of the drum. Thus, the areas in

which the mixing blades are welded or bolted to the shell of the drum tend to
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 occur 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 thev 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 much payload as a
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of the truck. Finally, netal druns tend t o absorb and
retain heat fromthe environnent and fromthe
wexeisivassy c reaction that takes place between POEUS2003/025656
di fferent substances in the concrete. This additi onal
ai ned the drumtends t .o decrease the t
S'm"aaawcrkg?\m.faﬁ 3 ﬁé hies cEHRY dneregeing thegl ogsftermh%efai'ﬂs Costs
of the {rﬁkﬂnce over whi ch concrete can be noved wthin
I'ng trucks that have netal druns is |imted.

Atten'pts have been made t o i nprove the conventi onal
Finallyni poiefigl dhunme tért tedbs@ibeand fetain keawfrohotig®@hvirbement and
I nside of a nmetal drum including the m xing bl ades,

from t/het ﬁxgtheémlcv regutionethattakes plase b@m&erathe d%ﬁﬁf@@t ,

substiicesint the efreetar ThS abliore hedl ety the drym tends to
decreSQ@tthé‘anﬁ'@l‘él%nb@ Rl %ecmrem b@%m%hc% éHtunTl?&d ﬁqeed.stance

costs of manutacturing the drum reover, whil

over waiatf oonmkt@Icaatba:nmvmdngntblradnmngatvmltseﬂmtm metal drums
such coated nedal druns, the additional step of

is limi@¢dachi ng the nixing bl ade to the drum requires an
addi ti onal manufacturl ng step. t is also knowt o form

1\ 5 I
averif 8 Bl EORAA Bk iRlobs] AR Tlor
exampPRy, &f Isalknodv'ﬁvt%V&fat thekAsidBeo M@ hddtaldrli, trit%diﬁglthéQﬁﬁdmg

step of attaching the m xing bl ades adds to the cost

bladesf witinafresitient wgar mesistamhmaiesial. dlavieveti wlmtaeﬂ“ossnam

the material pro ert es and characteri I f
improyB JBaNERE SpAITHETE GhaesRI IR dﬁmif' dtiobo B tBLd iythe

coattﬁ\f@?ﬁ@ ?tbcbtﬁ'mleq}@@th't 151 GRB VO Qﬂé‘ hgrclégﬁsop’f harilft c'furlng

ectively w a conposi t rum exanp

the dﬂﬂﬁpqmemﬁ/e&pqrhn@&etrﬁbﬁdmmsdcdhiM@g blawsmbéereased in
traditionally used with concrete druns are not

such coajest medal drumsaths a@dltl@nelr ségnmﬁsattaé:mmme RuxEgylede to
such conventi one tend . to r
the dquaﬁas a0 TheRSReuwitd ftee s e Bm?w {q form the
mixin V@“@Q@éﬁjélatsﬂcgrn%ﬂeﬁji%l Qnﬁnté dtﬂgndd’t E‘i’é miRing
os fective to nmake and use urt

bladeaduath‘eq@em teatprialvi dewaviex, lilge tl'reJmetthlladiruns, mﬁ additional
| abor intensive t o produce. t also would be i
step of attaching the mixing blades adds to the cost of manufacturing the

drum.

Due to the differences in the material properties and characteristics of a metal
drum and a polymer or composite drum, some devices and componenfs
employed in conventional drums will not work effectively with a composite
drum. For example, components such as hatches and drive ring assemblies
traditionélly 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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advantageous t o provide a mxing drumthat is
substantially resilient t o wear. t would further be
wadvanigsyeous to provide a m xing drumthat i sPcapamios025656
of withstanding normal | oads but is lighter than
conventjonal metal druns. Mreover, it would be

mixingydrime 15ablFsnebap kAT datensiedngrasuse: t Ralse yold be

SC i.hl . ' e -
acva3tREERe o ik AT shef brariafie segliprs to wear
It wodly AktRECBE 2 dvanbigoudeodprdvidend milixiig HAgh tebt ectayslly of

m xes concrete along the inside surface of the drum t
withstantihgahemnaldoads duit as) Bolter tthan goovedtionalnmetal rdranfser

pl astic or conmpqsite m xing druns that. are suited t 0
Morepiyer,ja e B SRrapapePls 1 preWEs A Hling G SN as
susc fﬁﬂbacgqte‘-ﬁ?éraﬂfr@ ihb%‘é@% a@cd tftnd IfedaD@RUm,

onventi on conponents for nmetal mxing drums. t

Additendlfy, 9t Wdulfl e ddvariagestyats pemdde at mixing alrudetreaat
m xi ng _drum that includes any one or nore of these or
effecsiviebt mixeam AOAGEHE @Idntathy bsideaRimrceRSHRe pryonait wegld also

b oA b R e A Rl g RO Bh e M erums
that SrEEREA Yo %g?@%&gﬁ%r PFdapfaﬂgé’- of $hé pmfgtﬁoogf%@g\ént@vareh and

the m xi ng strated I1n FI GURE . IS a

that &reolighteeahiddesy icestlpfthaheonventignalrecompoherstsr falr edetiah mixing
FIGURE 1 taken along line 3-3. FIGURE4 is a parti al
drumgr ol§ vaeleh stihEurtherche afvamagspys g RIPVige @ mixinddraen ithat

b4 b LA Gl (IR U BRIE L lfos =

exenpl ary enbodi nent. FIGURE6 is a cross-sectional
view of a support nenber and a spacer shown within a

ol d. FI GUREBRIEF DESTRPTION OF ORHE DRAWINGS Vi ew of a
portion of the mxing drumillustrated in FIGURE 4 .

FI GURE8S is an expl oded perspective view of a hatch
FIGUEGY &1is assidetyigwaafcacanergte npxingeveliglephayipgentidingedium

acco%%ﬁgl%% 1531(%1@?3[33?295?&1 llm%rg]%l view of the hatch cover

FIGURE 2 is a perspective view of the mixing drum illustrated in FIGURE 1.

FIGURE 3 is a cross-section view of the mixing drum illustrated in FIGURE 1

taken along line 3-3.

FIGURE 4 is a partial cross-sectional view of the mixing drum illustrated in
FIGURE 1.

FIGURE 5 is a fragmentary perspective view of a support member and a spacer

according to an exemplary embodiment.

FIGURE 6 is a cross-sectional view of a support member and a spacer shown

within a mold.



FI GURES. FI GURE is an expl oded perspective view of a

hat ch cover assenbly accordi ng to another exenplary
wenhsdismnt . FIGURE is a cross-sectional view BETHISE003/025656

hat ch cover assenbly illustrated in FIGURE 10 . Fl GURE

FiaU, 7 d8 Gptrya ok pise egtionsd kel & BPrEGp 94 W BYpagium

lllust?léfe\ﬁanIGgJHé hustrated in FIGURE . FlI GURE is a partial
cross-sectional view of the drive ring illustrated in
FIGURE 12. FIGURE is a top view of a drive ring
FIGURE 8risliamgexploded peespextiweplianyoeathadcimeoter BESéhbEDaccording
DESCRI PTI ON OF THE EXEMPLARY EMBODI MENTS FIGURE 1 is
to ongexemplary fmbedisieny. concret e nixi ng truck which
i ncludes a chassis a cab region , a m xing drum and
I
Fle@}g‘b%é %9%‘5rsgs@e‘3'ho}4§gg%wof tl%‘ﬂ??éhscbgg é’éjsee%n |rlﬁ£'f‘f3t§d in
FIGUREBE 20 provides mxing truck with the structural
support and rigidity needed t- o carry heavy | oads of
concrete. Power source 22 is coupled to frane 20 and
FIGUi¥n&Pds lap @m’rpde@wr%p@lylec\éemo athattlwelvenassembbyal
h is derived Lﬂgm a stored energy source.

o
acco%ﬁb%%e%nétﬁgr GHEMARIYHFBPAYMEN i ted to, an inter nal

conbusti on gas-powered engine, a diesel engine,

FIGURE B1N8% cldd8lseelohaliel Br TR Patch epvs.l 56dd drhswmh&rrated in
or any other type of notor capabl provi di ng

FIGUREHABNiI cal energy. For purposes of thi s disclosure,
the term "coupl ed” nmeans the joining of two nmenbers
? or indirectly t o qgne another. Such joining
FIG éésﬁ BeTsBREHYe VieWaf R v rinasRardingtaah ane. exemplary
oi ning may be achieved with the two nenbers or
emb?ﬁﬁ%d\;\c@ nmenbers and any additional internedi ate
menbers being integrally forned as a single unitary

FIGUREIY 3vik thtdp iedn @ff tRe ddiveWiridilluBeralt¥® inBIBERE 12, t he
t wo menbers and any additional internediate nenbers

bei n
FIGURE 1%- is a partial cross-sectional view of the drive ring illustrated in

FIGURE 12.

' FIGURE 15 is 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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attached to one another. Such joining may be pernmanent

in nature or alternatively nay be renovabl e or
woebwsagstobe in nature. Drivetrain 24 is coupl edChaS®8M025656

power source 22 and wheels 26 and transfers power (or

rmver_rentg from power squrce 22 to wheels 26 to $

ropel .
are npt ljgitedntoy anpinkan@! §PMRUSTIRAr AP WEIE D AN NS, e 'Pé&neng'”e'

24 i . r L S5
wurbich, 108 4e1PSrife SRR R Blbckile PR SRR 0B typp of moter
capablRIMCHrioRting irhechariitall gy, series or set of gears to
adj ust the torque transmtted by power source 22t o

wheel s 26. One exanpl e of a wheel end reduction unit
For puspekescef Bhisl disclesspentheteron Scovpledntmegin theaidining of two

NS APRONE TR o

in na?t@? druhbvEisie! iRt Erof S‘ﬂﬁhﬁglnﬁﬁg ngf@é( acARI/RORRhethebivo

/iR
erence. Cab region 14 1S coup t o chassis and

membsrd oidtse awoanembeesl aademyf additiohakintenmedieteabrmmindrs being
truck drives and controls at | east sone of the vari ous

integralhctargiesl @y atsinglr unitary \RodyswithnpRe gpotherlt withpthestwo

eratjve coupl ed t [ ] X] .
mom BB BLIE oGP b B SRR s peins
attachedi®® SHO¥hEtheR. hcH jd?rﬁ‘iﬂlb hay B Pérmardtitantriatliebng

drum . According t o an alternative enbodi nent, the

altercrtivedy n@aynbeagmoyaptever ezletsalkde sooatwreot her t han power
source 22 that is provided on truck .Referring nowto
. FIGURE3, m xing drumincludes a'b el 33 roj ections
Drivegpein (24, {5:CaPICd bESWERN GRANFT SeWerit 27 heslsp26 znd
trans3&isV o qu%rsr%ogéﬂ‘%n@) £0l EBVJ e 282d Whedfs B 1% propel
general 'y teardrop- or pear-shaped contal ner that has
truckaMOgpenfdrdvatd @t reasvertldiréttorsm@rivetraam @4 matudesdai ve
ring 39 (described below coupled t_ o the other larger
transenidsi®0 2% abdra ethesd enBaiedurtian unic? iddBothntransiaissimigb and
| ayer 34, and an ter.drum l.ayer 36. .l nner drum | gyer
wheel g recisBon Tt 2SR § Ferich o aat oL PR LS ACKisEIHE graue
i oAUk t g fofSf e end
trancfiftedy” povldr ihce %2 IFlutfael Bl \Ohe GARIHIE of WreeNen
redudidsmeditiis dederibbaie cobeadswi U8 . Ratenndpplicatiba Sdral No.
becones a central axis 3 1 of barrel 33 .
09/635,579, filed on August 9, 2000, by Brian K. Anderson entitled NON-
CONTACT SPRING GUIDE, the full disclosure of which is hereby incorporated

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 pbwer or movement from power source 22 to
provide a rotational force or torque to mixing drum 16. According to an
alternative embodiment, the drivetrain may be powered by a source other than

power source 22 that is provided on truck 10.
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when sections 4 1 and 43 are conpl etely assenbl ed.
Each of sections 4 1 and 43 has a wdth Wthat extends
weoeubwstiastpal |y parallel to axis 3 1 of barrel BBT(US2003/025656
that extends generally along the length of the centra
axi s) and th that substantially circu i bes or
Refegiing herbto FIROBEIY mhngckamuf Adnaugbe abexdngs appiections
3 [ t j HO '
2, RERBEAE R ol ol s S, 55000 o4 i 38 Bt

ring 3Bpr BaireBB88liy abgdrcllps tedrdreld dmgdsshdpaehcdiitalr@® that has an
sections 4 1 and 43 has a first edge 4 7 that extends |
openimg 28agtdnetnd Hbeswoallesrentdidarg 8 stivedingl§9 Wescribed below)

o e il GV o BEFRLRR, 07 2 pAA
drun® #R/er i hnd REr Sutep d"f‘uﬂialﬁxgteggggl'ﬁfeg%gyn{Iﬁgeggg&gs%a@é up of

the section and the seco
two spirai-siiapethsectipms 1 aniddé3 thheaspésareiveal” ov atéd together.
filled by the other section when it is mated or )
Eachset sogtipnod and 434 asutistantialye #at apngl thatuméermaed in the

' | ed . f
shan¥ft 2 S aforburort et fl BR50RIRCa cBARRI $s' 31 of iy 33
wheR&@etidfs a1 8§88 UPareASoAPILiBNISsbniblel. SafdH QPsécta%rY! hh and

abut edge 47 of section 43. A seam58 is forned ere
43 hekhe wddis Wbthatepttends sdbitaamihil¢ P aabllel torexisuddt bEbarrel 33 (or

: Once the two, sections of the inner drum|ayer 34 have
that Géé?f?ciaﬁsg%'?ﬁfﬁﬂ\ﬂ algg e angi odyae erstial apis) g adength that
subsGATALOKAS eSO LIE B 5l 3911 A5G Bind P

exensplbe embudlithient el Widthash suth s86ticH vhhies BRINethd Fén?h‘? of
ot her and spans the seans between sections 4 1 and 43.

eachGrdiondriomekample Bom between wpprosimatelyed intlats asd r@dle
inchig n§eRY HaBPSoCBRTRd | RDBFAS RS o ret 66, b7 LA pisscbrthe
ena0BFID SRS oo E0IELD0 RIS Tl e

section. DEddh Bf s€biiens andarida3fisspiafedbfUNPEIOLAEB1 of barrel 3
preferably 2400 Tex E G ass (approxi mately 206 ‘

suchytheyghets is agephsitwgen thedfinst edgedt hefitthe iseetianginel tite
st S 15 H R S P bt T
filledWE hE Dth&H SERIR Whieh I?PSOE%EH%%CY%\QBE Sﬁe@feeﬁr%t section.

t he . rn

relative to axis 3 1 o arre g the
Accan't:lh'l!jlw,lg\llvﬂ)ie?mSSecltibﬁsﬂE’B laRdcABiaesl absdrabRedatoyeth@Ptetbrm
ener a rom
innergdrum Iaygr 34, edgé 47 of 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 continuous 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 between sections 41

and 43. Outer drum layer 36 is a structural layer that is made from a fiber

reinforced composite material applied by winding resin coated fibers around the
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one end of the drumto the other. According t o one

enbodi nent, the fibers are provide in a ribbon or
woundloasmat i s approxi mately 250 millineter wede/uanm3/025656

i-ncl udes 64 strands. The ribbon of fibers is wapped

oub e e B PRk b RSB RS on s
R S T e e

are fikmrglass, pasfeasbly RPAMOATex EGldsedapproxdiately 26 Yardsithy.
of different directions. According t o an exenplary
Accasaiisrigrene embegiemntotie srglerat whiglstheofihers anet wguatd| around

th TR B ATt o T BB
diamit&) _@&tabﬁﬂﬁ(i%%|§/afm% d%f/r%eg 9&1%%%%%3&9@ 128 {4 BSHrkPE3.
nmol di ng process from pol'yuret hane, and outer drum

Duringylee vafiding prdessisthegrdsirb eo gteaistibénsbareswegigieetgendrallp from
resin. Accordi nghto other alternative enbodjnents, the
one enghof the shtmietheathesr Aseordingito @ngrembgdimenty the fibers

from. o) or re of a variet different .
are iR e BB PR AT EAG B aehed R, 256t AERE wide and
incluglkd B EREAds | UHEFiBhorf BF 4iHefS is WREBHSd afQURPHd BRum such
etc. According to still other alternative enbodi nents,

that dhéreris mrospeoximately GiR96 rererkapnipgtvibeerusach pass of the ribbon.

AN RO T O
i ' . f
s LIS B0 Yo s, HoR B RalbARE O 1

in a Palétyest aifferenaliirdgiqigodi nents, the inner drum | ayer,
or any of sections making up part of the inner drum

| ayer, may be made using other methods or techniques.
Accoxdingr th ag exenzplarny embediment, irpiactionsedd addmemps, 40tase

e oy 5oy BB s oS S
. i i i L 3
oo SR 43S0 SR o L e formod

throwytd ad 3njeceispanbdiditd procwd fesinepslyursvhbae yah@vaitsk drum layer
central axis 3 1 of barrel 33 and al ong the I ength of

36 is madecdgingtfibesglass fibers cpatast wiithyd yesinwoAeetrdinmts athsr
atterh 08 SR BB o8 R R P2 o R BLA P tver may
be n%rﬂc%;ﬁgn@d?g% onB&Sr AbHTLE a%Ririetd dftitfRFerthABEerfis #Mtluding but
not limited to polymers, elastomers, rubbers, 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 of 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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spiral. n one enbodi nent, projection 32a and 32b

extend froman axial end of barrel 33 across an ari al
waiopmisey9 of barrel 33. Projections 32a and 32BCafUs2003/025656

circunferentially spaced apart around axis 3 1 by

approxi mately 0 degrees, Because projections 32a and,
Referaipy ikt GRUBR(3 hojeations 3 2aPnd 4k RE oPUPlEAdAceEStions 41

: t jecti_ons. il - Si "projesti N
ona £5.gBERLEG! KOSk ATRLY ChRAFY cBRyReglscei LgbiR oo
and a8Rg the MY tBCHT BHe RRBeBIfe BECHBN & ASHREinylE, €06 RuUBStdntially
0 each section of inner drum Igger 34. Because the

identjwabjpecjectiona@lar amp GLp arkatounled toupherddnuny layerB4 and spiral

ot S S S QLRSI ol 00 LB 4 5% s con

spirat.)hﬁ{ ok SnTPoMhfRht! Rﬂ?@?ﬁor‘?@@a!% ahh| e)agngq?&{'\'é?fgxiai bnd of
stood t ha of the

el ng under e projection and ranps

barrepB3escroes tanoarisl midpost ahbareell 33) dabldctivns F24REB2b are
. illustrates projection 32 and ranps 40a and 40b, which
clrcumfenaurttuﬁdilyeetpatceclJ apast popung axisi 3l §yeanpseximeatgiy 180 degrees.
Projectiaon 3 e.0...in, blade, .vane, scr
Becaliy® REOIBONS S AT SRS Shipaeatslby Heglienh fusther references
to thb'HrS{egﬁl@Z\gt\ﬁillpélH 1P Reféf to a’fb%jaetiSHCQPQWHeﬂndiééuss%%‘%%ither

port extends inwardly fromsection 4 1 towar

(or bbtieoBxprojafticdy BRaardBAer ves as a transitional area
bet ween section 4 1 and internedi ate portion 44 of
projection 32. Such a transitional area is benefjci al

A projactionandone AHENATS TABISATestquRied te Rasht segtiopnef inper drum

toyergfRy dRaEULE g SrbBRligBAL A ) RATH G B LG U ection
inclulié $upktatiMly itBAtiSAIfRaSUres RERINSIEA RS SWheRslappfoprRAECthe

the likelihood that projection 32 will fail duet o _
projeCtiphdnel raropptoat ae ¢dupled doine sevdloravndlh belsteseribed, it being

onse e S S ety
e R

are dosipRicefeEedion arean efedtepdetail.| i meters. According
toone exenpl ary enbodi nent, the radius is
~approximately 50 mllineters. According to another
Projestibod3 2éeng; . %/lnebtaai@'» ¥E8NBestiey ciereations iege.) dncludes a base

. ' [ 32 [ [ 4 1 .OXIi | .
portiBp A 4 Bt eiBhs PRE IO e rnar 81 EBHaR dton B35e AQgtion
42 eRRERISARNRYIYRLA ¥eltidif 41 NS dUihel H8s 1 i T6%nd serves as

proj ection
a transitional area between section 41 and intermediate portion 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 set

concrete, the radius is preferably greater than 10 millimeters. According to
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32, proximate internediate region 44 of projection 32.
Because drumrotates, the orientation of any
weoaondsioagdoar section of projection 32 constant| PCT/US2003/025656
changes. Accordingly, t o si npl ify the description of
pr oj ectlon 32, the term hej ght," when used in
one gxgraplahe emhedimsnkcheoiadiys lsmnnrox@m@ﬁele 80 mdlirpeterance

Acco%l?njget%tér%’ché? efid gﬂr?\%nlt " latud 8&‘5159 %A“Sa&?@ ro%}oﬁectlon

, heasure e center-o ase

32 pr)@l*llaf@bécﬁtﬁﬁiwwélpﬂroklﬁw@tdl@@hﬂdeﬁn@ﬁe@ﬂ*ﬂ)rﬁ&hbldé‘fhtétﬁnetof
shoul d be noted, however, that the height of

prOJeptlope’iﬁ pod eslziscﬂmgwnaﬂebn@ve h@ch@ngm hheheighij I axfipyejection
Conseqguent].y, the | qgcatjon ch_the ra

32, r{rawatﬁia R edidiectotiom 894 Pivetiprt B0 et dRie e ¥

rotathe,i g A %ntcﬁ%’i géhﬁ? sé?ﬁbbtl Cé cﬂ@ &ﬁj'srigc&ﬁbftéﬂﬂy

1Ocaty any par portion

chanbés. rﬁrcmjoedhlgqn toAsiaIY fbe desvapiion of Projectiohi 32, the term
embodi ments, the radius of the base region may be
”heigm swaen used in redgrengeyto proissitioMg2t wilbrefer to the distance

proisglibfi el BB B it the,6eh < of A (o irgured
fromtR¥ &%t@re&ebgge Bor Ng?&h%a‘t@%e&ﬂbmﬂf & eRE tit @Fénd portion

gradual transition. reover, the | ocations at which

. Ithshduldhei noted, boweyee) theythedgighoof prajectiyn B2 ghanges

depending on the material used, the thickness of the
along mﬁlerwftgmf\mmectm&%eu%qnseaﬁef\m, Hreojasatiops atywaich the

radivs 8333pbf Bty and!Br BOFST S Bk ST bVE Wfisn ¥ ratius or

tapeMbki@hBs! AfyvaHD d@ﬁ%o@nd 3 t@lEYhé?{}hPEH@forflé‘éét%ﬁ of any
According to any exenplary enbodinent, the

. partlmhiar potteon ef itlos podjettient aﬂ&xmordlnrgutajvmomjahetrfaatvet he
projection is allowed t o at |east partially flex

embegiptents rihe walis apshe baseyeqing may hectNstrBhAY & Mayrvary.
AccoH]‘?\)g @DS{hersahf%Vﬁ%t \‘}QQI’nHodlrﬂ l’\Ps\AEthEQ?arP{(ﬁbﬁga lt\R/%ehOch&qsectmn

] ecti

and tHeein@drivesdii@ngortidn H‘ﬁhé ?Rﬁ}éc’dl@n Wbé lb‘z’*ﬁveletd é’loﬁﬁayn@ke the

al low the projection to flex enough, the force of the
formafrenmee etber graslual djapsitiam Moyepvsr, dhe ilocatiordr atmvhigtethe
‘ 34 and potentially tear jnner drumlayer a from, -
tran%m%f)f agllﬁh mayg} %@ of el Mg ivark dsbeprig an the material used,

the tﬂfc oighéi?:cor A WRHEH oipﬂ'fett bﬂﬂe %@nﬁ’lequds

0 'one e erded Ia

that WIII 'bleq:ﬂaééd BAStha éﬁ?aljé‘dtnﬁﬁ&héflo@dimrﬂéf Bﬁiaﬁ’tlh‘uﬁih’ Yortion of the
mllimeters and is designed t o flex when force
projection within the drum, and a variety of other factors.

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 enough,
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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fromthe concrete is applied thereto. End portion 46
of projection 32 extends frominternedi ate portion 44
woawardsme axi s of drum and i ncl udes a suppor PCIRISR®B/025656
4 and spacers 50. The thickness of end portion 46 is
general ly greater than the thickness of internediate
Intermgeliate porton Bdnehareigetion wiepxtends Retyaen pogon 42 and

rojecido tjcul ' orf i
end R BERAG o ArtorfnBIa i bbbt ap e tiafbouh 42 hos o
thickRBs$ 8P bBpRkiPaeslyi ik PhilTREéRIS aRaN$ ideBighédato MéX sethert force
one side or the other. n sone areas along the |ength
fromdhe moocezteiis@pplied éhdrgiorti on 46 is provi ded on only
one side of internediate portion 44 (e.g., the side

en §brdient o SPREPAI 2 -5 Fobl Finaaisid ebustid Paara
the alfs &t aneg f@agd%&%% PYEIp R EnerhBEr 2B 4y SpABISHE The
portion 44 an t onp I f

serves rove the ability o
thickpe&§ € endrpd3fiohatBriy genéralti sgrestee thae theahickeess afnt o
) contact with the side of internediate ﬁorti on 44 over
intermyedistie Pedtipo 44 o Pependincepn yvhengealend the lengtheispipiection 32
hi ckness of end portion 46 in rel.ati .

= particuli earane i PRI 2ecR PByFBeo K 5eHal hipkpege of end
portibh AE hdyohée behRIEQ VAP ifhiefineBiRY ifREioA 41 8Hddlset to one side

transition frominternmedi ate portion 44 to end portion

or thé@thAcchy domg dreaaralexg tipé dengthrdfqutiojeetion 3Aeend portion 46

] transitional region is radiused. According t o
is preyided oa oRly e Riiniermadiater Refdion Hhde-o efio Aidesglosest

o orBRUREIBLEAM oHERAGEH 1o 30T, 500 EGR il ep o

cur as a resu nc

portiBASE BEtsO¥Eh IRNGr REhGe PRatixteRbis ek iove side loflintdiAicRivate
in a rounded edge 52. According to various alternative

portientigt ane sesy esetrc im prfoviehth ebalsilityr ety prajectione 32nteemoai et mix
region, and the end regi o i.fferent siz

nmay .ne es,,
concipiEbat CORESIALS SoBtaFlYy h@,eyﬁge.oqd'éﬁ&émd@e ign 44 over

el G125 iy SRR oot BRa pordon
46 ifRdRE6N 48 ihter@editepdtebaid4, &sd pbaveh 46 ihtiddBES frafsitional

support menber or torsion bar 48 is an el ongated
“regioni 48 dhat pravides begradualtransitionifeeivdatarmeadiategpertion 44 to

ortion 46, of projection 32 to provide structural..
end Bofsiany 461 Arasfing fooan Sxerripg) BeRgImaBt, RE Lansitppa
regiotnh@tradiused. According to alternative embodiments, the transitional
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-



corresponds t o the spiral-like shape of projection 32
and extends the entire length of projection 32. The
wends/agsopar 48 have flared fibers that are enbedaseoodn25656
i nner drum | ayer 34. Torsion bar 48 serves t o
substantially restrict the ability of end portion 46
beany tha; i§i @Ebﬁ@%ecézv'wnfqr&p%m ﬁﬁma‘a:trowt@@pﬁéa Rroyide

' [ nc 5 e S
strudhliBh SEbp3fY doofecsity 320 T8IsTon BEF 48 s BB Hhk,
corrédp@dhdBMolthe sHIRE 8hapbtdiqiafectiohl 32 it éxenti§itHe terlire

support projection 32, torsion bar 48 is preferably
lengthoot pmjettign BRexThe endSrad hair43 sk fidredifliiers thatoare

torsion bar 48 allo it_t o withstand torsional |pads
embedrigd FLioer crErPBhadcToan BAY 8B SHUSHE? SHDR T A
restrft EHUIRY oond BENIGH 48 C1 Bt BT R 0 ol ie
applipdi tBprojectiin 82rdyothedéoiErapd)i dred théreb§ pederdts projection 32

ur et hane- based resin. According to one exenplary
fromegasenitiatyitbeinghéolded iop bhent cavep by thepeencretey Aidough

.uret hane-base resjn i.s pounds of .carbon fiber t 9
suffiglsHd R (B U PIRISRE oy AT b8y dppeaisiershbh o
torsi?ﬁ§ﬁ$ﬂ@§ﬂp@.fq‘{"‘lert%?égtﬂgélifth’é:)[i_ﬁﬁ’i%'/ o@fgrsﬁgﬁ $aP 42wl o

rom Era Pol yners In Australta. According t o
withatdrer toatione! able dhat ndsult frioen soprodéfleatidreof eay paetion 46 of.
_made from any conbination of materials that allows the
projesiiigfod 2. MegAHingtpPBG iexemmMarydemibpdiment, seppes] member 48

s a GABBRe Kot U 8T0Ras IRy Ao iy B aiits Thetgand a
uretidHe-boS&d AIIRATACATRAING*RTPHE exERDIA hBBdRIEntTRMe P8tio of
made from one or nore of fiberglass fibers and

carbes tfirerdas dhe uesihane-beseoredimis 10 potumels afl ¢carboatfibez to 9
enbodi ments, the size and shape of the of the support

poungsnpletretigneRpFed EptiRdi e Gxatmpie 94 sUch A Yrethane-based resin

: [ I CrnBt i ' t AN :

s ERACERREASED M rd i B0 BT R 8 Wyl

Accdraififto 4ftetrfatiRASmbBEPHERs2 tRe!sLpp oI rABNeP ¢R8P be AGde from
pul I'trustion process includes the steps of collecting

any eombinttiorobf faierials that allogyst the sudpears mémbegto praddé the

.of resin, and then pull.ing the _ resi coated f|bers
des'rﬁﬁrﬁwuaa'tw.orfrmp @hyﬁog?%ﬁwsra'@m § EYSIaR éarpga

with&ae’ eaEeri%H%P%%ig@:tﬂ%i’ A\ BE G IRAd 6! tha"drabh B Y

0O glve su
example, the torsion bar may be made from one or more of fiberglass fibers

and ester-based resins. According to other alternative embodiments, the size
and shape of the of the support member may vary depending on the particular

circumstances in which the support member will be used.

According to an exemplary eﬁmbodiment, 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 mandrel and allowed to cure to give support

member 48 the desired shape . The fibers are pulled through the tube by a
-12-



menber 48 the desired shape . The fibers are pulled

t hrough the tube by acable of a winch that is passed
woOhowuwgssd he t ube and coupled to the fibers. TBCT/US2003/025656

facilitate the coupling of the cable to the fibers

the fibers are doubl ed over and the cable i a
cabletofopa wyiech dhpt is passed thyoush t@%&%‘l’%é“é\f‘é’r‘lpﬂ?‘ié e%‘P@fS To

BP0 SR s SAMRD g4
the cOPR i§HR R tEIROopEdteatdd By thetdoubedtneger fibsis) The

through which the fibers are passed before enterin
winch Ipeills dbe dableé bpek tlerbught ivet tubet wiricht lmmrhoogllpéhﬁg@ers

o RO TS, SRS e U B REES S B
basec? ?Qﬁﬂ t Jlggfh wHigh ?H@?%H Igfé{"aﬁse'aaﬂe#?ﬁe P& tﬁé‘i’u ?s

a vari et erent processes. ccor

|njecﬁedQn@c51@h@x@ﬁ@b@fv)én@l]bqﬂﬂrﬁerﬂlon@I‘tﬁe wgmrbﬁ%ﬂmeand)erm
40 are integrally fornmed with each of sections 4 1 and’

flbers48reabelalgsﬂ>lﬁbildethmuglartbe el Moad@gnm@tw@ﬁgew th
S ctlons des i bed, above, each

embadiRenEeti SUSHRTt FEmAREN D% BraeaRe Ay o flare of, P
varleﬁfzoﬁeﬁfél‘%m’nérégess%e pr ef erabl y mede through an

I'nj ection di ng process during which an el astoner is

i njected between nolds. n order to enbed support
Accorgineto dnevekamplaydmbodinentd erojection;3t andmags 40 are
port menber 48 is placed in a nold 54 (g portion of

integalyciprmeck Wikkneach pf @eﬂms ﬂﬂa@ndj i#08 sitde diigey ody and

are ngchésg tﬁllg?vr\]ntﬁz t%[ﬁé)gn 1p% %1 %é ﬂ)e%f ?%é\‘;emeoach of
sectibR§ aAl1l &Rd W3, iy fH%ecéﬂﬁé%di'ld'ﬂ\@%réjaetlbﬁj%bheﬁaﬁfﬂécﬁﬁsare

spacers, shown as helical springs 50, are wr apped
prefeaaliymdatdeehmughuar énjeciien oﬁoldumopmcene revesing4® highdan

5 ) i R g
Wlthlﬁl d’?djpgﬁ'ic?rpﬁ% @l{)pr%i@cﬁ ﬁﬁ@é%g%b%?m@&n@ﬁge@r\ﬁg mold

Spring en support

54 (aﬁﬁdrtﬁm bhgehieR .@rsﬁownameleleum B¢ that deﬂlﬁdzs)thé shapeof
injection process, springs 50 contact an inside

projestiph&¥2 poior olthe Enueahqn tqfdhetglast@maﬁrn E@ ;kp@ptsumnﬁemember

48 irgihs PestRsr PSR wtin thABo ks A5 Iifsiel BLReRRS spacers,
shov@;r{ % el Bél%iﬂ*hgs 50, are wrapped around the circumference of support

member 48 and spaced intermittently along the length of support member 48.
Each spring 56 is retained around 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,

-13-



spring 50 and surrounds (e.g., enbodies, encapsul ates,
etc.) each of its coils. As aresult, there is a
woanisingoas fl ow of the el astoner through spri RQT/US2003/025656
50, such that if the elastomer does not securely bond t
o the coils of spring 50, the areas al ong projection
such3papidihe elasiorer doespet peaely head fettheicgistafeenting 50, the

areas ?Ig)knﬁgortgger%qW hg% ggrse %la?nn ng‘%g 3 rhogéea}ﬁ’gF 5? #]cearn(?ly
weal@ritBhAahk \WRe8FBRHJBRYScticH BerwhBfLTH e Saranitd sprm% spacers
structures may be used as spacers. For exanple

50. égaoatingdy \tmrlcrtmddtérnenvarembmbnmntmmeofmmtemis ang

of materi als i ncl udi ng polLyerners ast oner s, tals
strucgwres e be,BeRel a8 Packtse Jé%' eXAMRley the SPA6ET B BRanae

fromiaar?g/laéljf rrgzgredé:ﬂf %Qfa?%h{ égﬂ?agtﬁrlgﬁqnﬁﬁﬁiﬁ@kﬂég}é%ﬁ,ar ,

ut. no circu tangu
eIastbﬁie@QQMe@éls BEradiits O WRd, ShepThd\bpssurahay talsd BEa®YTone of a
may not subst ant | aIIy surround t he support nenber, but
vanet\apheinffa@ynt|sh@pas|eandrmordrgumtl@nsmnbbtd$ng bat n@rtélmlted to,

o Byt AL Lol Lhe PRI O 1y
not s@Eg?éjd @I@tﬁjrrém ?W@%Sbﬁ)éﬁ*ﬁ@ﬁb@rfﬂ)@ #hefnfy ﬁ’\cludehone or

cy In avi ng an outs I aneter that contacts

moré mn%rs uhfaaeﬁe pfovitied imteemittehthnarnetd thepéhiplosrghof the
whi ch the support menber passes. The flat disc or

suppell megeheral é@cwg ﬁ@ lotiloer @lteanatluelqwammmﬁsx theespacer may

be a 76 {5 OF AV RREE PBMS A PN chpelst et Foaliets hg inside
surfa%%eﬁsth%fn{oli@aﬂﬂ% aﬁé@%@ﬁo'@?ﬁ Nhlbh'tH%t Lf}‘ntp%rf ATBMb 0
In nore detail. shown i n ranps 40a,

passé®b TheéOftat disd crQxlylmder absosmay mallmﬂela bmrahﬂyuct apesures
that extend inwardly fromsection 4 1 toward center

extenging therethroygh F@e|a"3\y foardhe camdinuers iR of Wherinipeiedoa
h d h
clastbfifi BELTEH At ISRR S orf RlsHs T8 B8 ™37 of “obction 4 1

abuts edge 49 of section 43. Ranp 40a al so includes a

FIGUREY achb72alltspbtecraneslaofinaivid@erind RS shoidfit FRAYRES 4
back toward section 4 1 and that term nates at seam

and Bgeampadiila, 40, 4Qg,, arghd0d@ieiraiskeddeampriikesstrgtiures Bat
extodd A Feh POty | Hebiae e USSP AP 3B A
40a FRIGRPIHM2e 60 BRA X RABE tofafl PeRblYaxit ) as it
approaches seam 58a, which is formed where edge 47 of section 41 abuts
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 58a. Ramps 40b, 40c¢c, and 40d include similar surfaces (which are
labeled with the same reference numbers as rahp 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 within a channel or valley that is created by the ramps.
Thus, ramp 40a cooperates with ramp 40c to provide a valley or channel 64a
that is defined By surface 62a of ramp 40a and surface 62¢ of ramp 40c.
-14-



ranps are provided in pairs, with one ranp on each

side of a seam such that the seamis located within a
woheosra$soor valley that is created by the ranpBCT/TiS®3/025656

ranp 40a cooperates with ranp 40c t o provide a valley

or_ channel 64a that is defined hy surface 62a of ra
Seam ®PaliRs e basef c@@nnalr@%oé'@élaﬁma%mpi@ spopgiates

. 6 -

i 35 8043B300004 3508} T 96 635BADR AOBELR) Sirtgee

62b bf ratebi 46K aby sFdcC626F ramp 20H. 496ararBiBIs Ues agah6fhse of
of ranp 40d. Seam 58b |ies at the base of channel 64b.

chanaet 681 nyceerdimg ex empéxenyplerbedibesiiment hdepeesak of eaelsiamp
ortob i T oo Bkl S B PRt JRudise,
whidh iled Bﬁ%te%gﬁrlﬂh%ei&ﬁgya“ ous alternative and

exenplary enbodi nents, proportions and di nensi ons

of the ranps may vary. For exanple, the distance of
Accardingespoado s aftamztivie amd erempiery reembodineesrasgkiee ptoportions

whi ch the ranp surfaces extend away fromor toward the
and diapgnsionsp§ the ramesyaay oary.t IFer egeanlentha distengeeohal |

of barrel .at_which the ranp begins. i. xtend
corretgalPfel Fsh i e e osPp B Ea et Sy iR e R purraces
exteh@AvRAAK oM of RBWaRIRAe Rhfer 488Y odlthe MarM tHRIIdcatidH! dlong
any particular application. According t o another

the bl of ribe ibagred @b odhichrithe rampybegiesrtangxtend tbevgrd dhiedwmter
. proximate each seam To facjlitate the assenbly of )
axis 9g &ne Hsrel thehejohtof she prakotahe rampss$tes Maval bawgried to
. (- L tixall vy f y £our
st A BardF So BRI ABkbkifA 1§ ogRip afbiEFL ot enc.

only det RAeip Y be pruoidedit grakirhaRSeavibsariel p al i gn
sections 4 1 and 43 and possi bly reduce any seans that
may be provided in inner drumlayer 34, such _
To fagilitage dhe asaembleodl seotiensgili axd 43; Isectioneddl gnd 3 of inner

arun et o et SuStaniaty Eréfh%n%?ﬁéﬂﬁﬁa&fggib%@%héﬁﬁﬁo align
sectfgf%ﬁtwaﬁd?ﬁaéww one B th &R Uiphitd Sudt Qﬁhcﬁﬁ%'vgaultdwgélb%lign

oW ng sections to abut one another tends

sectionei4 1 batlel3 hadassssibl, rediics any iseamsAthbtandy 43 provided in
~ absence of _any alignnment structures on sections 4 1
innepdrn 3ayriy3dedrch BHUCtHeS sagedend te somplieate the gagemdly of

sectf}@% azflf t@ga :Z\t@yﬁrﬁ RE? %@%&ﬁ&% l{;ﬁ gﬁlc%%rlllg(rj\mvggthstpt?c u?gsgts%%{ibns 41
and 43 are assembled such 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 alignment 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, 40¢, and
40d, seams 58a and 58b may tend to create high wear points due to the
aggregate that would build 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

-15-



may i nclude seans 58a and 58b. n the absence of ranps

40a, 40b, 40c, and 40d, seans 58a and 58b may tend to
wone@toasde gh wear points due to the aggregate PO@ANS2003/025656

woul d build up in and around the seam Ranps 40a, 40D,

40c, and 40d help t o mnimze this weay Iecx— directing

seamsh282 gher28R %ﬁiyOf chanaelsRdapnd S4p sotlledryithailler
matem@gbﬁld;@/&%@y ‘?Heléd%%%u IR GQE)C&F f'ilLé{glit hﬁiha{llg‘% mate d’ aé &6 the

eac nne a an

conctétefwithBddminh N @psséésebvéfaﬂ\%rﬂa&hp@ﬁOa\/\h@b Qo) elds404 and
and 64b are filled with filler nmaterial 66, t he

over tbedillet ematetiai. nAdcardipalys epy ovear thad mayescaoaroxioate the
40 4 d he f teri . .

seamk 887 AAGTSD IarsuRes. Prgerding S aRRamBlererbadiment, the

filler DYAYER péﬁh@%rﬁé%&he@?ﬂﬁﬁ?raf ASPRVhBE. ﬂ'\ nﬁQr rum layer is

exenp ary e [er naterla € Sa

madé&emgycakdingtiervarods sliternatiob drhl@odlﬁmi‘ﬁs,dfhﬂmllaymatéﬁal may be
made. According to various alternative enbodi nents, :
any eme of marerofrmveripty ohdifferentimaterialseingtedi@gosutanot limited to

varie of diff. ent terials, including but not
polyers, tei%StPH’eﬁﬁ'l ¥ ?Qes'g%gst omers, silicones, etc. (
Referr'| ng nowt o FIGURES8 and 9, a hatch cover

Refeﬁfﬁ'ﬁgeHnytJF!@U ﬁEQVW aRg @4} hBﬂ:ht S0\t AR A Y is shown
nmbodi nent. Hatch cover assenbly 7 includes a hatch

accomlmgrto&ﬁmaaeﬂeraplﬁrateenﬁdduar@tl sHatchecwlant dssenibdg S7aimtludes a
seal an openlgg or_aperture 67 that s prOV|ded in

hatcmowéf 6§xndha Rt Ag andbisdRtendasoln fose ansheral iy erenigg or
aper&?%%?alcﬂa}‘t |8|\f)%¥)‘%lg@q dt% Peﬁ“éé‘gA%c%PénRE, tgxénse gﬁnbodlment

roxinate es and a mnor¥axis o

openﬂ@BQNBTﬁﬁPMIﬁO\%ILW hAGHY dimgjot axit BfBpproximately 19.5

alternative enbodi nents, the opening nay have any one
inchesf and aamireirya>g$ ocﬂmfpﬂwmematstyabéé mcthehavAceonding € pthodr
di fferent sizes. ﬁcord t 0, o0ne exe

altergafiRip 'mSBE% maYsake aRY O es°ééf‘fquﬁt\éﬁtf t
dlffePenefI éh%WeQ N R 5 %ftc”fg*éqg fﬁf%hoﬂgeb%ngq8%&egy

Ss't o the InSI e openin

exen$p|éﬁ/ embodirhemt td}ﬁarﬁ@@@ﬂeh@s widize Hatrielsudficiene t6lafib a
out t hrough t he opening 67. Hatch cover 68 (e.

g.
perseyemasadbrough ﬂmoeempgatpegalata@cp% $0 4hgénsidaidfybarrel 33.
ci rcul

| - |
The GhedReK7 Miabsan Broh the denBeeruith Brsrel bt drabu
thro®h %Sbémhﬁ%f.hq-lé}@h%ver 68 (e.g., cover, door, closure, plate,

etc.) is a generally circular or oval-shaped flat panel that includes an outer
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 inside 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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cover assenblies, references t o an "inner" or
"inside" surface refer to the surface that is cl osest

wo 2005m8%omat faces the inside of drum , whil e PCT/US2003/025656
references t o an "outer"” or "outside" surface refer

exteaﬁ%éhe 6 'Ghten o helch T8 agh BavibBea hikkBessupaval to
appréﬁ Eﬂﬁ%eq fcq(heg B¢ habéh %g(,e,a@@r_ oﬁhg@%%\}’el}‘ﬁé also

ness o hatc cover I'S provi

mcludeb&roupehg phempers (181, 0leceiWty nfdnbéles €asten8rd)daséris, etc.)
effect of creati ng a flange or shoul der 80, which

shoven merifiseadesundts: $é that arﬂwembedﬂeﬂantqwoutﬂre&ur@e 74 of raised
nd ar ed reaqi

f
regid X}, 06 52 ahtieaddn 7 brlin RubERRECuERRGEE Caditing
menbaYs 16,92 poBi< Kitewss, §5HE! efc. P HRRUDESBUIR! ¥r E‘glcfssoém,eare

t hi ckness of hatch ‘cover 68." Hatch cover 68
couplent lte chets SQ Holtsg8 4rexibenid tifreugh, plaee ZRvant thmeoBrapening 67.
fasteners, inserts, etc.) shown as threaded nuts 82

' 2 t are errbedded into outer surface 74 of raised
Plate, § (§r0-8 PanRl,cOVED BRI PlateaFRfaiNing r%ﬁ‘gp&it?ér'ﬁ agRneraihat

CII’CU 5‘r 6\'78 sq*)% @h'cﬂ ‘Eﬁg@ﬁésc‘afw%dﬂsg%o ﬁjhepgagﬁ%agtengs beyond

) sho Its or s are c

(or oK?éHép§5)2’sheb;@é>r‘i;ihe%1 ﬁﬂpﬁ?ﬁné B7010HrUPh AtE2  Pta D b1 edea

opening 67. Plate 72 (e.g., panel, cover, bolt plate,
pluraligy &if mpegturesJ 02ethat)are s:oszlgen@i 20 lajlowi belts &4 tr pass through

Platep 2 AL comaa TTUF Kot DAl cove Br AR PTG Lo B ariegplary
embéaln‘\éhtd ti @I@dgszah ?Jeﬂﬂ?i a@opdh%rt %letéﬁ(dﬁoihroggh the center

apert uf s are con to allow b

of plpgs 32t hAecgiling &b an7a2tahdtn<z@l¢mlﬁ>dumewt thedplait® nhiaf ﬁb‘t
cover 68. According t o an exenplary enbodi nent, plate

inclugdg qnmnrumjéQOarbL@geg)qﬁgneythea@ sggs@nd@"vmodjd@sc he
center of plate 72. According to an alternative

mos RIS B8 B sl bOFLLTS BREEL 0B

surrduritls S¥EHIR %;"-'B"WlsqweeFBd?ﬁfEd irfo RAOR] 160 P 70 (eg aplate
a e

substantially surrounds opening 67 is incorpora

surraurtcy stipport pﬁaﬂebtc?!)ls( a ggnergilyatieculsuor ovaldshapeeppariel that is
. panel, etc.) is a generally circul ar or oval -shaped
intenledeio E%ftor% anﬁtSémféar% by $4nnerbAeemah@ I@ﬁb@@f%ﬁsﬁswoundmg

operIFRY. BRI G Rab i LR meTitbeS B SRR IIpR{ing overiaps)

the dL&ter Qéﬂbhéﬁﬁéf hBhOs6 W @@rabsn)osn ¥sQin BBéGRgEY ehattR as
wel | “as an opening 86 that
configured to receive hatch cover 68. Panel 70 includes an outer surface 88
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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configured to receive hatch cover 68. Panel 70
i ncl udes an outer surface 88 and an inner surface 90.
wano@mngdoar recess 92, provided around openi ngP8®/USZN03/025656
i nner surface 90, is configured t o receive shoul der
tch cover th of reces

de 92 (j.e.,
 smoofhewdiah heiRs Orevaigdbe P, has 0RO EBrt 1e)0s & boour
| d
wherERRER LTS SdRbet fh LISt PR 8F  ShA 65" 0”1
substantially flush with inner surface 90 of panel 70.

Accoﬁun?f:tbiarrgekmgrar? Whnhisedimemtf pandl 70 tid nidde sesrdeely from
surface of inner drumlayer 34, the inner surface of
sectionméi andif3| @fy@nemdrtmelaw 34 renchis| ipsararatedghite inner drum

s.to i,ld up,of, aggr.egat e that t to
iayer (LBl 4P SsRabf PLkdin. e ERRHER YT phE ke
t
oo ol 7 g BTateal Mo info i i R o BY Jemoying @
sectidh df dmeerddruoh layeneS4 dndmeplaging R4viahganel i70c oBpdnedredrating
into inner drum | ayer 34 during the assenbly of drum

panelal@ dnigl inger §lremcayReAf BrtiseMbarieh seapas ormgd; ketween

{ t
pane SRR BB RN 38! SR s GO € oo
area, ﬁﬁ@eéeamis Bied NEEH BHIRY ingtepRNM niH tHelsdriBakafithat the
| ayer 34 in this manner, a seamis forned between -

seampdreiveth sextiansnét anhdUAS laag dilleBAvitha fillen miaterial. Accordlng
excessive wear .in this seamarea, the seam is filled

to angliqinative |anabodimesti ane ioh e amies BEDaRYOYIAgH amene or
both %ﬁ%@b‘oibfﬁ V‘@&J}ns‘c‘é% ét %oﬁeldeté?év@%\? flfdnl] ltﬁg s%hh a

er er| al . CCOI‘ ernative

Prefe?é‘ﬁ]gdeHQWO Qﬁms‘éﬂe@l%remb@mtﬁ'af@d’ irt® iRheVUARE [8Yerc®4 before
or both sides of the seamto help direct concrete away

outerf dromm {ayers3Gin applifder Hothys ispdere, the douter deemt lesiens6 will

i ncorporated into inner | ayer 4 bef ter
initially nga%f}”'@@’? T pAnet0. (i ebes of qufte] i Rreae is then

cut ogyﬂg‘#@Vﬂe O%Hng't@? i Ak Fe\fﬁsggﬂf\gagﬂ aé@eéﬁt&)ﬁﬂ?l

I'S area drum | ayer en cut out
interibp op 'dPMMA®6aN opening 67 in drumthat provi des access
to the interior of drum16. To help maintain a
consi stent, snpoth appearance and surface on both the
To h¢lpgnaiataing @gﬂglﬁwtosrrmqihqapneﬁéam@md FHYfaca@rubeth the
ous

insio B REG fufld Grnpiis ey Tiuft yatafe By e andror

tapers on one or more of the different surfaces of the panel. Such bevels or
tapers are preferably angled such that they follow the contour of the
\corresponding surfaces of the drum when outer drum layer 36 is applied over
panel 70. According to another alternative embodiment, the entire outer
sur'face 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 with raised region 81 extending through opening 86 in panel 70, and plate
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tapers are preferably angl ed such that they foll ow the

contour of the correspondi ng surfaces of the drum when
wouabwsroigkogm | ayer 36 is applied over panel 70. PCT/US2003/025656

According to another alternative enbodi nent, the

72 gl R PSS Ao T, B e B
o550 40 8 s 74 T S5 S5, O

are tightéed, 2h&ch HVaRBEEH pulld td\dardoplags 73Ur Paaeat8R ddfver 68 is
panel 70 is groxi mate the inner surface of outer drum

-pullefitpurard@lateat gh hetslecodd 68 presansdagdinsi pamel)d. Wihen bolts

84 af, lly Biitehes” Bedth 9avPLbR S petkast F9nst, Beclor dYiFhseough
. , s

forcéi%ozggélrcgéerﬁﬁg W7 [ bakis3S: fll‘a@qﬁérﬂg ﬂrﬂ@,ugir%\t%‘gg %%r%%sed

ate” 72 1nto nuts atch cov

agairizlthe ddsileesurifglyd ehdeumhis .clEsseniallyhatsh povieedssembly 37
\ toward plate 72. As hatch cover 68 is pulled toward
closqg and seals opaning &dvey “sangwichied” gg&lampingabarrel 733 between

v 0 7 A SR o0 cton
hatciR8VEN8s§mbly B2 dWlidSthe Abed RE RAINKoILS TR baPlePBS, (¢hikh, if

pressed agai nst the outside surface of drum.

not fgesperly irainfgrcedainedy create saieserdungediratioosds bandl SSathmt may
openi ng 67 by "sandw ching” or clanping barrel 33

lead g QR hat ch cover 68 and plate 72. By utilizing this
cl anpi ng or sandwi ching action, hatch cover assenbly

To flﬁgh%‘éiﬁ%&%vmﬂﬁ%%%ﬂngfoabﬂft'gl]d’f Itnlégtic/:ﬁscd\fér %@5@&4@@%7, wigh1o6

properly reinforc create s

(e.g.C BASIER, oAtih@NgrdrAimReS é®).) BoptitHalljEprovRRd beni&én Hafbh cover
To further 1 nprove the sealing ability of hatch cover
68 and amiel Y 037Aceaouting 16 altermativegasibodiments, e spabmet be
‘ ovi ded en hatch cover

. i ti N bet 68 .
mad ki 221y Bhe SapsrePha Yasiely B Herel Rtk neiding

e I r y :
bbb TS B e ER L )i oBRE R, Seraing 1o
othes hltegenirebanbddimésts| ahs seplongde e agdlst ONRIcdrpéiated in the
According to other alternative enbodi nents, the seal
hatchnggyepassgipblyetn asolid dormpardnadpaste: oreliquid Farmover
assenbly in a solid formor in a paste or liquid form

Acco@éfp?g:tdt%gg eé(goﬁéqa}gl?/g?e(r%b ld?nrw nte,ne%%ﬂi OF Héfcheggvheroé&hgatncetl] 70,
and plate 72 are made from the same fiber reinforced composite that is used in
the cbnstruction of outer drum layer 36. The inner surface 76 of hatch cover
68 and inner surface 90 of panel 70 are coated with the same material from
which inner drum layer 34 is made, 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.

According 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 barrel 33. According to an

alternative embodiment, the hatch cover may not include the raised region, but
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and plate 72 are made fromthe sanme fiber reinforced
conposite that is used in the construction of outer
wdnrowsoigsger 36. The i nner surface 76 of hatch eovaIS208/025656
and i nner surface 90 of panel 70 are coated with the
rial fromwhich inner drum | ayer 34

rath%?@é?%ﬁﬁf%r ﬁh"f‘\élbﬁafh éUbsﬁﬁPBa%\élf'ﬁ% peae\or 6\%'{5 ing ﬁerother
alterﬁé‘ﬁv@%ﬁ\b Qin’%%ﬂté N er S B ARGof eVY'nEEEBHS oUtéf su?faces of the

esi stant properties possess ed er areas o

paneﬂ aHE thayeitcB4oveE eRa bedldt ¢t rﬁﬁy@b@ﬂ@u@d&’tcﬁfﬁ@ébﬂ'@ﬁﬁond to
rai sed region 8 1 of hatch cover 68 extends through

the sheesi qutfeedrwah Acdrardingstooother adigrnative emhaglimedts, the
flush with_t

atef; Bt Sp Aigie BIAVAEE Midtiestaim g Veeiohh Of olen iiEhle materials.
AccdrafRot Eﬂ otlg%‘rﬁaellri‘étn% %%Yﬁlﬁod?ﬁYerﬁQttHéngég\? daligl, a6 plate

regi on, utr hat ch cover

maysbebﬁaranatly alrlgorhplatelpasvalted Aco tiok m‘atbﬂabfrbﬁf which inner drum
alternative enbodi nents, either or both of the inner
layeradd) ip hade auMIHE 8By ¢ine plea yariety ahdifferen aaterialsy er
may be flat or may contoured t o the correspond to the

cc BAER b4 A AR S g B FRO b e
techhio@@s AaN@doibYin§fmeiibers fityt B®L-eaBbId IS haﬁfﬁ? ebdémes to
to still other alternative enbodi nents, the hatch

platep@del Foramdinoplep batte oret;;tude npay beaidqpleﬂ te cbhtploeueluyg member
embgifed i dheeRatchipoveram bt ghe #1yat sty b Hvashaeranel and
the ﬂﬁ%eéh nSits aF&gngévOQd to?ltcs)ttltu‘@ éo}’ﬁ'{% E?hé‘lstt&& Qﬁ‘éf dXtends

ment s erent netho ues

beymumel metmm@rﬁamybeoumﬁﬁq tné?nﬁ&lsnhayrtaé éﬁhb«éauea i98he
|ate 72. For exa ts or studs may be

platecmigereﬂ”-atn ) thﬁehamh‘pl Mageonvsrb éhe babehideder mayhiachatectapped
e S B LB batE o AR o B P
ACC%E% tetin DXhENdeaYioR%Eh ng@%,ﬂtegﬁg V@]I(Sl?g 'ré’ eéri/aw ing

nmenbers may be e he pla

dev1¢é§mved‘gé§)e:dﬂﬁ$ Cdihd/NbroeI@Melﬁwchbﬂmcbﬁbﬁble@:@N@él dml)’ces may be
i ncl ude tapped hol es, rather than enbedded nuts, into

usedyfel @wmeﬁbﬁthﬁﬁh&wuandﬂiﬂetﬁa@erevved According t o
still other alternative enbodi nents, various |evers,

oo R B S BE em o R MIh Hs  B ol amee
may tBRe A &Rnt QHBped szt @nB! Bnfigurations. For example, various
portions of the hatch, panel and/or plate may be angled, beveled, recessed,
etc. or may include various raises regions, protrusions, shoulders, etc. to
facilitate the coupling or mating of the hatch, panel and/or plate. Moreover,
different portions of the hatch, panel, 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 barrel, 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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According to still other alternative enbodi nents, that
hat ch, panel, and plate nay take different shapes,
weizas®igae configurations. For exanple, vari ouBCT/US2003/025656
portions of the hatch, panel and/or plate nay be
angl ed, bevel ed, recessed, etc. or may include various
morg gf &he InnegidsHR layebepdstherpiites HBimdayer, waes. thedhatch cover is

facilitate th | i ‘ L f .th
coupl@f1e hE btk NpR sy Sndior Rt B, bgnIALR Ty AR the
outeP k& 1apé@lay iABRidR! PrfoUEBacBSs &Y, fthBER) shplukdfts A8kkensions,
shapes 'to account for changes in the thicknesses of

configueatiomsretor thattae idtendddatcergeeiveecooperatiog sifudthess
opening in the barrel, the particular use of the drum

proviged en Bhe Paich Govsr 3¢/er Plalet ors. According t o
anot her alternative enbodi nent, panel 70 may be

Refegrfﬁgé Eg%'g/dc FREURES 6 4R f‘ﬂ,tg?l'étcﬁ BSVQI%%&?@X%{%%E? shown

press agal nst € one ornore

accodding toaaterthanexémplarytermbodiviad tayldatobhesvdrias aditsip 200
cover is coupled to the plate. Mreover, one or both

incluges tehleatichreaved rdR eagder panel 204. dilateh apviemaQR, ée.gregoor,

i ncl ud ' t | d
ctoslg3C e L) B8 SR er S BRSSP IRt panrlater
includes Envéu f%pﬁ%\l%'ms %@P% IHrie? sRiFR¢edass Onal ke eBabals that

cover an at e. erring nowto FI GURES and a

extehds ditocavter sasfaeatii(6 20 haitch sboan2a2cor dippgoximaasiyt half the
_exenpl ary enbodi nent. Hatch cover assenbly 200
thickness wddwitah iggven 203y isr proyideshen ihe anéer peraphenytefhhatch cover

cqyer 2 . 0. dopr. ¢l osure. plat e ) .i,s @
202, et 1394 ol e B9 .ol s Ridgercael whiaf extends
arouhH%H%@?ipﬂ@r@H? ﬁ%t&“bB@EﬁZ@Q%l@&ﬁn% inRBEEUPFAEEaR®S, and a
208. recess 2 that extends into outer surface 206 of
raiseldategiorc 222y wAtizh feotteaghe fraxn e ekeptdrad ff hatich ddverk2@3 seach
.of hatch cover 202 is provided on the outer periphery
havigg arficiness rauabte appepdgatolyhalf thiethickaess ef hatch cover

202° rﬁaacgh NO\vRr ??ﬁzg%%ﬁring%%’es%%@@%&ﬂ%%rsa&eﬁgndretcgﬁlailré

peripnery o cover XI'Hate | P Sur

menePs, Rdteriers Ainserts! @8k 9NsKHARN adhingBaded ANES 21 00Mh&D Sre

centeriof hatch cover 202, each having a thickness
embedded intodhepputex suefaekofiratéss Bé 8tihia garvemllgfcittadarhor oval

o Bec g Bl PGS A0 8 B SISO Koo o
nuts® fo )exteci{boi’moaahtJHe%‘W&d 214t &u?’rp 1%h(%th%ﬁ' Ghan through the
drum opening 67).

Panel 204 (e.g., plate, 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 surrounding opening 67. Panel 204 has an outer periphery that
extends beyond (or overlaps) 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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enbedded into the outer surface of recess 2 in a
generally circular or oval pattern. The pattern of
waurbes/028498 such that bolts or studs 2 screwed PATWSZNOBB25656
2 extend through openings 2 in drum (rather than
t he dr um openi

d'stagaﬁrtﬁéh&ce%ﬁ&ﬁnﬁsd%ggngﬁo ) S aPRrogaetely Poueltie,
thlcl&re M'SMMd%i@nWh.ém flodvs .h%ﬁé\ﬂ?g'%é 2@8“9!' R C€over 202

structurally suppor drum

to b@submm‘amg flughnivitg ifder Satiate 2046 bBpande ZIMEFA plurality of
peri phery that extends beyond it overl aps) the outer
hole%@ﬁopﬂatw@fconé@@red:m@cqw beitsvel 2 easerzadwﬂvpelshr@a@l 204.

Hole 730 hs fitBodH i Betearh iat GonBapands 45 thahartEd i ehich
nuts 22f0 aff aAAAYLAr recess 228, provided around opening 2
on inner surface 226, is configured to receive

shoul der 220 of hatch cover 202. The depth of recess
Wheﬂzhiat(:h .oover aheeinbtyaR00 islie the cbssedepostids, buteu mfmie 206 of
roximately equal t o the thickness

hatcly r?&e{rea@?’ngwssaﬁ.aswr@rcum $Wfrge ?;aﬁf%fcréarm?% hatlis

pos'sur%hcoéﬁég[ QQ%anePﬁ 8’1\;&2 réal%%P WO‘M}HJF Cef§0228 and

raiseti@yict 22004 m@hasb\xe@ p(0> @kifeﬁﬁdéoiht@ oaeﬁPngmiet.hr;sam 204,
panel 204. Holes 230 are arranged in a pattern that

Accardingbgpipsitle swfadml0Baeft katehi coweni 202 iusebstantaby dlush with

the iBF §B et Trisel O BRST OB 1oVGh PhccbpORIGN aidn SUeACe 28 flush
: i 6 .

SS9 A B S S

genenalhyhsimobeis edsict?Relpand #vdidafetraidaip 32aggfedtrbahat tends to
cover 202 extends into opening 2 in panel 204.

occupdloprei thgre are abiu chanigesdn2be innemsurface o erdrR0® i s
substantially flush with the inside surface of inner

J [ . By, e, surface 20
To g8 hBle M BARG e AR R R A, O Arkedl 221
(e.g.,SEE\EI@@te J-BRG oneieRer &id.VisSEmadhlly OQ/rHé?JeB@ﬁNé AUt cover
t build up of aggregate that tends t o occur ere
202 ahdrgarel 20dbr Aptondingdesaltennstiee embaxdimentscibeafea may be
drum To further inprove the seal.i ng ability of hatch
made &K 23R\ RAPYTID0Te af devariesy pf(ditf grentgaakeétals,dnpluw@wg

rubbgrgs\?gﬂﬁz neel;ase)d %%terpzatlé,ogalylrr}/erg rgl\ellls{joerrqerbset \%Eer}kccorglng to
other alternative embodiments, 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
alternative 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 bé flat or may contoured to the correspond to

the shape of the drum.
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202 and panel 204. According t o alternative

enbodi nents, the seal nay be nmade froma any one or
wonos/e$soa variety of different materials, incPa@iusgno3/025656

rubbers, silicone based materials, polyners,

el astonmers, etc. According.to other al tef_‘nat ive

Accogdipgdionyafieus aliermagiyp erbredipenipphaNaIFNiGRVSF ardhesanel
may 'teﬂ(e{ Hﬁfcﬂ@ff thrgé( %rsi?esssir@ chahﬁu%tﬁ)(ﬁls'. dFéPé)@rﬁgle', WVafious
paste or |1 qui orm- Accordi Ag 0 an exenplary

porti®hd 8¢ ithe Match dbsetanh @or PandPaARf b&ahgled; Beakled)2ecessed,
ext ends through opening 2 such that the outer surface

etc. of mayi instlidesyarious2psdssregitrs, arotrasionst ishenldgrs,hetch &o
..oute rface of barrel 33. Acgcording to._an

facilifate haURLRErJBPIBRE! DRHIGHGVED VUL 185 Pagl. Moreover,

o] . . _

el RahE e SRS ROUR0apon P ot by £t

shapées teraggbure fentivahigeninstheethidiglesees bdtthe dindrher outeedrum
and outer surfaces of the panel and the hatch cover
layerp#iye ncation obthergperioatio thedrumy thedartiewles peaP Tt et ¢ram,

on ERRRGIRLet AR Rl B PR,
the Haltéh @bOBE aSEGRBR, malZftso Wu&@%fbcﬂt‘?ﬁattb%? wdsMer) on the .

exanpl e, various portions of the hatch cover and)/ or
outsiparufl theagruipe thagineblideseaprades thomgged;hiet the boltsaan pass
i ncl ude various raises regions, protrusions,
and bg,ggualedsto Hechatiche facilitate the coupling or mating
of the hatch cover with the panel. Mreover, different

paneP 904 81 cSlnd B PE  Bler I P20l IRHIRLIRETRLY that

0 accoun nges in

panel 10GKNRs6DDrfedtiReo iMHERAram Riyef34dr ARdAIAT of ItRr drum
| ocation of the opening in the drum the particul ar

layeri34 infembeed ramd reptated py peael 294oandtthesehacfansed between
e T TN T D T
aboVSSBIhol REnacHASI Rbrkl  UB el pron

insereélipl @tbdrpordtbe it iher Qaunel 1ayer 34shdfoed bpedradréeh 1ayied 36 is
dinner drumlayer 34 in nuch the same way that panel 70
appligd. ilf ¢hisgs cened ouierodriunm dayed r3frvilljiitialty coxes epenimg 216 in

' r um | ayer 34 is renoved,.and, repl aced by pangl
paneh @ . s e ahteE A BUPRaE o JrE B Ont AR P PRI an
opengﬁjJ Byl i@yt?rre'i%?b thdd prio¥ihed Ldbedsl ol IHe infBHS d@drdds 16.

escri be
According to an alternative embodiment, 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

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 opening 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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above with respect to hatch cover assenbly 37.
Preferably, panel 204 is inserted or incorporated into
wonoesroigkoem | ayer 34 before outer drum | ayer 38CTAIS2003/025656
applied. f this is done, outer drum|ayer 36 wll
er_openin panel 204. This area

°°Ve'<5nlfistéi3%{h% %ﬁ%ﬁy&ccged'ngﬁ'u %@r'wré&ler@l auppthomb@ore&é%ﬁ Benefical
in thQP ﬁnhélgs QJ%{H‘ é?:aWIFH&'E t&&%%s RRQY tt%g e? aE)I% # & ithstand

0O an a erna

in therdhwnnferdf paraNzZo4ay be provi ded on one or both si des
of the seam around panel 204 in the sane fashion they

are provided on one or both sides of the seans between
Accqmiing i@ asetarapleryembedimanbrpanal 204 ged hatcingowrr 202 are

T O R RO R
hatcﬁk‘?ﬁie?@d@%ﬁ% e v@éa? Yag s%ﬁ%%%@tén%ﬁc%ﬁ%%@ﬁoés@%sgd by

forces that are applied to barrel 33 by the various
the Q:tblﬁpmtem\d sifudtateshot dmen 16 qeanrtdl Y 2Dandmattiveover 202 are
crete wwthin the drum The inclusion of holes 2 in
pref%’é Pefoaigdy dmyshgleorip Dash withas elastarner auckypepolyurethane.
.around hat chcover. assenbly 200. Accordingly,

ot AR, RSORES 1113 el 3 B e e
etc.)abtRides a/\hhbﬂ@sldnurbﬂtbﬁs@mqﬂ@ PifubpﬁO8|(e?gP4mount coupling,

According t o an exenpl ary enbodi nent, pane
etc.)Hatacaenerady yindrical mmbefr tthat i designed &6 moopteth mixing

QAR Bl o, BB e 0% 1, DB S
1053, FARSSRSA 18 L0 SRSTFL &1 HELHGES Bl S0

faces mawdofrenodrim pay.t A sirdllanrecekast BBl hidchelps to facnlltate the
pol yuret hane. Referring nowt o FIGURES 2-1 , drive

Secufe ﬁQUanSQ of friverain K&k to bph d&I8, idareyidedtio. qutensid@dbkél The

oyl Bt PELBEFRTL A o heotiannfBy a4 1 e
apprgﬁﬁh&@RﬂhEIf%SQM\ﬁ/e n% | n%e‘n'epgl Qerdlr18’?hE3dbrpgu¥{|aLf{?ar%eter

i ncl udes an inner si , e side o
120 fodides #08m Apertdreani Emt evhich dio\v heb ,1081¢0 dedwltdd b
8 that faces away fromdrum6). A circular recess ,
OtheW«HS@walﬁé tp rgiXing: idrtllmairé/qtf?én I& e S@caggmmr@umferentlally

arouﬂa'avgé L153 oPreQ:ue%solgil 6. A ﬁér%’é q%% Iwhlcﬁtaﬁso %acftates tﬁe

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 16. According to various alternative ’embodiments, the hub may
be configured to be coupled to any one of a variety of different mixing drum
drivetrains. 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.
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di aneter of recess 6 is such that the circunference of
recess lies approximately half way between an inner
wdizeosmignd and an outer dianmeter 0 of hub 08. ApeTHIS2@®S/025656
1, which allow hub 108 t o be bolted or otherw se
rivetrain ,. are space

e | q
A oI GRNBLRF stassran's Y0 i MRoBE TS oS, sBLkes, tangs, etc.) are
spac%H?&fb%‘?t alon V‘fﬂec&r%krﬁf’erfeﬁ&é i %%Ee'i‘:'o%%?drcg%ﬁ%rﬂfg kel Fom

O m Xing drum Ivetrarn , exte

hub 608v@ostimate inmed widy 1d2anktesrdihgdt®xhrdietnpldhe enfbodimént,
of hub 1 08. An inner side 4 of fl an% 2 is tapered
eachagrdeppignusla gersiaddscrangiiarar teiangular enember dhat extegds

oo Sl PABTEIA s S e g 9 7
108 EMRGraRGl & ahdel %&eﬁﬁﬂan&%&f??&?nﬁ’éﬂ@%ﬂ%ﬁ «Q&gﬁ&HHli?%

to any one of a variety o erent m xing drum
genedaliy triargubar. macdwerdi Baghy exteneidiu b1 0dciualcs sanypemereodr

a variety of different shapes and include any one or
operypg d 26 that\exterds thyougihrthereanter eheask £x¢ensipa gl end that

ves R LS B 4 RS SN R it ahn L

proj ections, spikes, tangs, etc.) are spaced apart

FIGUREON illlistr&tes cadthee8Remplari éhniSodinfbraested akiv¥ rivgl eDdve
fromhub 8 proximate inner side . According to an

ring kenfgiarspreatketispider, deisyh etxd émsliides ashub g62ecarad kytensions
t I tri I nb, t hat extends both
254, Fe B2 Ggnimetit. COURINGLS1 - hisce SRRGTAN Y INGREAl Giember
i iq . ar L pent,
e g0 80 SSRIEN Sk, S DT LA o0

subsearitiallyi similar ito Hulbdeo8 atesarBed Wheve in QBRRIoANBdit@ting 39,
extends through the center of each extension O and
excephgkiraavatarial egaribediolehigpreragvedto seduicantheweight of

. peri of extension. . FIGURE.ill ustrates another
arivelFic Bty ASRRBhaRVaBious 2ifarDRIVe RYTBasfinpats. g sy may be
| . . .
Con O B e 30 & o B g R of ciffElttFidingdrum
drivetmaind.i Agcoedingly, ithe hudemaradaky sty omelof eabarfeysr diffepént
. 1s designed to couple to mxing drumdrivetrain . Hub
shapes anddnglygetait PREIOF rapra pha vasiekyof slitferantifeaturapove

elempl fef YL bfip Bbi'® b2 ffudiae, 8 BRtaler BniE e ain

A plurality of extensions 254 (e.g., fingers, projections, spikes, tangs, etc.) are
spaced apart along the circumference of hub 252 and generally extend from
hub 252. According to an exemplary embodiment, each extension is a
generally rectangular member that extends both radially outwardly from hub
252 and away from hub 252. Each extension 254 includes an aperture or

opening 256 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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drive ring 250. According t o various alternative
enbodi nents, the hub may be configured t o be coupl ed
WO 20058n§899ne of a variety of different m xi ng #CEOMS2003/025656
drivetrains. Accordingly, the hub may take any one of
of ,differen es and include an

extefjgpaS oA ANF Bralet M Sre PORsuTes T ecdRBRiogs may be
providedl ardutne TR TAqeRr g B RNEN ey SBBURRorS, ¥e

spacki Sipetweenrthe enténsions $ahde@sfrohf 00D, 6Qh©hés.aﬂ%c§mﬁﬁ?do
apart along the circunference of hub 252 and generally
othee rxem@lary simbodinygits thecpetiiurg provided inxtbephepsions is of size

that (R SR AERnaRar PubieasodsiidR B pUFvciim fver 36
to infRZatdnst @VRY thé gabh%e?i?cco?ﬁg@ &iif r‘%{l‘ﬁje?ﬁé’ci*}é]tﬁhggi@ﬁplary

an aperture or opening 256 t ext ends roug
embodimants ptheeapértardsemaiydre Rsderaodsinadier, habichhas slaereffect of

general shape as the outline or periphery of extension
reduoing ordpetRasing the Waighbat the drige sing- afgceardiag rtatgtillother

' e . dri ri.ng_ may,include no, ext.ensions
exenfieff bR nehil st iehbine FRbIS B4 aRtrEe8e o he nuo
that AL EREESND e BARPKE EYPRENinfRITBRA SRgreéd1e AHCLY&inG tB%ne

i ncl udesextensi ons. Cenerally, the snaller the
exengplapnsmbrogliment tiner extersiensiangie sagh hbapthoy cdetburrwithdhe
t he. hub, According to other exenplary enbodi nents, the
shapgfctheddiiBiveen the extensions ranges from0 t o 6
inches. According to other exenplary enbodi nents the

AccdrBfid # &n @@mﬂgﬁ b blolfmEnt etﬂgicﬁﬁfet ﬁﬁgé’farec’itcégt f#aﬁ{ ahSff-

cient t ow resin use e”construction of

tempaibe dudtilanirbay prefadfabilp ann05506tdctile @#BhEr AEBSrding to various
aperture. According still other alternative or

alteragidys EETBPdingOtE, ridet drive rieg apaey berrededyorneorieaoyarorerof a
. nalflfﬁ{f whi ch aslthe. ef fect of reduci nﬁ or jgacreasi ng
variet} 21 ANt SRatHREIH FFG 99,07 MRIERTA NgMEDbok frifrent
er .
e e PETRlef tRE I BBl MERTARRIN T dhe RiHfsions,
and thenather two raiuéd Yedegidees bohedp bl obigerivis € O LRI gYther to
enbodi nent, the extensions angle such that the contour
formgherdriveeriggapgicesrdingtapthar sltarpative gmbodimeskangimansions
iLment, the dri rin are cast_from an .
tsucff BB TBticnenen it o hEB €t e dort e R @Beeetapeions may
be variéd deper@ingi st tR& s¥@EikiRUhplication.in which the drive ring will be

used.

The drive rings are preferably coupled or attached to larger end 30 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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alternative enbodi nents, the drive ring nmay be nade
fromone or nore of a variety of different materials
wagesgigree or nore of a variety of different neCHME3003/025656
For exanple, the hub could be nmade separately fromthe
extensions, and then the. twq coul d be | ded,  bol ted, .
streggthe R bR SEHaPI A NeOTAN S ES 18 Gy Bk Pelps 3o igtribute
o i . ' _
the 888 HHuCehe rnOieRR Bt Edlr SR L8R R Mive ting 39, Because

the @ttensiopk drBendsrort@deante apudNts MHe etevdiongtextend from the
dependi ng on the specific application in which the

drivejring eatramanglel thab ellewsdtheTérdedsions toi filgwithire the contour of
d 7 erably coupled or attached t o larger end 30 of
ru"gr while the outer, drumlayer 36 is being applied
over inner drumlayer 34. This allows the fibers that

Acc@*d%d\"c@%ﬁgué%\ﬁéﬂi’ati\ig‘@hb@HHﬂbh%\{@Ehe%?)eh%rQ@aWB?cF}Pl‘Fl@
or woven between and/ or around each of the extensions,

extepsio@sanay ecarghohbefapeatietyest différentassaped, |suoh dhe
resin used t o nake outer drum| ayer 36 to enter and
rectgngylar, {rangzgidal, palneBRUlaRestSt MPSEOYRT. 20V opgnargeof the

d _ ; .l M .

operiB SR B R OB A0S U BB KRR R more o

the dthReaperlPe Endil &xteRsiBAs ! NMecEFERSIPHthdillRsnative
tostrengt hen the connection of the drive ring to drum

embadiinéntispthe extinsionsootay bésolidad ndtanchude apearisiesr r ed
the drive ring 39. Because th

d d .
AcoREiRG L0 SHL AP PSR ATERONRes ay tH ShoReeRTenatigR:of the
extefo NI KR IBb RO, Al S P R B P B poBonhiGadi®

diffef@moddini@hbpey ant WonfRjurglicwd.i ve enbodi ments, the
apertures and/or the extensions may be any one of a

variety of different shapes, such as rectangul ar,
Referring &aek daIFIGHRES 1c3.rdinar! 6 alse.ingivdesveller tmng 3neRoler

ring 3R, S CaP AL FREPSF (hatrr G euPd P GF it W & ot a
locaBP o SR BnEXiED SF Qﬁﬁgvéé\)?( t@rg;nql&na shihiRt Rel of drum 16

alternative enbodi nents, nsi ons may be sol i

towanddarger enmic80deA ajuefdcer 28 phovidedi orgthe oatérl dianicher of roller
. alternatjve enbodi nents, the angle or orientation of
ring BReiscsandigsirem £0 werve pedhesuriace againsty which rallgrempOoe

(iIIus\fl%rtiag(?n %I@Uﬁ%cﬂnpv%jighesupport a portion of the weight of drum 16
along with drivetrain 18 and drive ring 39) ride as drum 16 rotates. According
to an exemplary embodiment, roller ring 35 is made from a polymer material.
According to various aiternative embodiments, 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 .1 6 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-
-27-



di fferent drum shapes and configurations. Referring
back to FIGQURES 1-3, drum al so includes roller ring
wG@3005Rasd9er ring 35 is a circul ar nenber that PCTAIS2003/025656
around the outside of drumat a |ocation approximtely
one-third, of the fromthe smaller end of drym .
or UGS TGV NERSTI 18 BUPHHER. dPsNeRRBd S Hikedbaetin of
' r rol ler. rin i [
rotatHf8F HRimC Lo Blel a2 i Gt ol 4 HAF obBoREE YR drum

16 obit Gfipehind 2B 6h psojepabhs BN FordeCthet dthorBtedtbwadd larger
drum along with drivetrain 18 and drive ring 39) ride

end 3@, @q\rk_[qun tends eQ;miAdb_grqﬁm:ge@e. oAanorsieglyl sirhjle the concrete is

ving JEREP TR  AB b I . BT o coraue
' t LAl 4 @kl [ ;

to drEP A TR cRyotr iy L aarobte Shdlde [druliel a™SiGp =

first Hirsttied that resultsdn theaning of ehatboperste, ORE@MUTk 10 reaches
conposites, etc. Referring nowt o FIGURES2 and 3,
the dastinagonrwherestheoepnasate i desiteds uppdng deumydrivateaini ks

appiiBt 3 et 1 iy FBb=E afed, 3rdiin B o SRre ol e ¥
Iongi?@éihé?gxi:bﬁn_% FREdtidiHbppodies Ahé Pitst diRSCtRAN AL RIH Giﬁcharges the

oaded wthin drumand transported to the desire
concreeadutnof bgeningc28.. Akhdrspiréirotaoed agdtheicomcodteerithin drum
projection 32 provides a screwor auger-like action

. P CI e\ )
16 ceREctaanh aRpliestatrge togyeiratiansod + Frpeied dase perden 42 and

r t 0 r jections. 32, mi Ll either forc
suprlopt Hicsfiercts el ke PR RSP SR o TalinGggr Beding over
undePtRk864d @R the ontbtdte! AUePed R, BERRE FoRCFAEAE bR Within

end 30, which tends t o m x the concrete. Accordingly,
drummiBl & wilktravelcoedrethiessdzans dpetwans sectieds v t Bhd 48 ofrinner

m xing drumdrivetrain applies a torque t o drumthat

drum, Walle34 4 /Ramas 40 kelpdeaedugsdhe wear inothg argas mapundithe

i f £ir ' [ resu [ i X PRT
soanly by Rl Aot el Ebmr AR Adaa! 08 I M Bhoes
37 ahb200ReVet 8pesingdesT hesvidBH XARBIndbAeId33 GAUIRIP to seal the

applies a torque to drumthat causes drumto rotate
openiit andipreveniniiet cemaorate foing espapindi theauglonpepings67 e Hatch

the first directi whi ch di schar t he concrete out
covep ASspEhT iy o hIUM AP AU 80 MR H B3 BoraPos ve thitdoes

_ : . o .
not sggﬁ’iwtcéﬁtelyg/gé aseb%ggit :?gﬁll\ 1@&5%55%&%&0%8&%8%7. Hhe deglgn
of drive rings 18 and 250 allows either one of them to be coupled to barrel 33
and withstand the various forces applied to driye 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 effectively perform the functions of similar devices
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support nenber 48 help to prevent projection 32 from
failing or bending over under the |oad of the
woamsrasss9 Moreover, as the concrete is noved RCTHISZN03/025656

drum, it wll travel over the seans between sections
41an(ii 43.of inner drumwall 34, Ramps 40 h_I% t. o
used Ja el prixingedims, apdatdhesane sime) af g0 lg,yvith a

i recti . C t :

comi$iREb! PRt praRNc 785 RtEhings Sk 1eH ey HELEROREY oy

also barpredudsd aRdaped ahd RglsalthbReherrsidlenikiiy @feN duntédarts.
concrete from escapi ng through opening 67. Hatch cover
assenblies 37 and 200 al so couple to barrel 33 in such

Althoughathe Reasend davendionsi aei ieerades gribaskiaielatian t asdngls drum,
it shoglf BEGRIPRIGET IR GG exemplry B Vitiprttet o o
‘ emb%tﬁﬁfe‘ﬂts $3anBe WWenDlgaack ! e tHléfl'nQW bEQUse@Sséphich ih%ne or

rive rings and 250 and barrel’ 33." The apertures i'n
moreddiffezemi migingrdiugs0 al so hel p to reduce wei ght. The
conposite and plastic construction of the drum hel ps

effective mxing aJ]low the inner surfaces of the drum
Althoygh the Bresest invantons hawe heen deperibehyvitereferangeste

igindgin o Sl o

oxentify Sl e Tas BB Ao d L §A Pedfed ot changes

may BBMhas tin Fefm WndddtaliiholieBeparting B Spidit and scope of
relatively light weight, to withstand the nornmal

the imeniin.ahar exampée, mithougksii¢terant exemptaay enhbediments may
h ct?onve(rjlti orl)??lgl[ met aw Xi ng druns. fl\/br eover the drive
averhagisderaiinag o NAAIRI AEALINOEE fertules PURYIPINGPRe PFmore
beneﬁ'tke, it %Egh%ggieﬂﬁﬁt' e cﬁj@s\erfb%aul%%ﬂfﬁeg rﬂg\zﬁ)le imé?'cﬂgnged
runs and at e same tinme are conpatible th a

with @PRPSsdther oF afteAsdtivelybeonb@edrwith dridgsothied iaheh
cover assenblies may al so be produced cheaper and

describgthtexemary embodimentsmninmeiher altestmativecembodiments.
Becai 46 dRobaiaBiicighe riptnt reBHBbrs PBet e eratr. mot o
changﬁgtin .ttﬂgtgéﬁﬁcﬁfaﬁgtar@*@?b@éylea”ﬁh@ t&ddhlihyéntion descriped

odi ments nay”be used together, Or they may be use
with sefsreatelty the exenmplany embedithéterand sef forty ird thergollowing
. Al'though the_ present inventions have been descri bed
claimg isHnpeifesidy ditended e diepasibyoachBe Mossile;, Fapekample, unless

sl S o bR TAR G T TS B
encofifidsista pRFaf§OPes®h particular elements.

)
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the invention. For exanple, although different
exenpl ary enbodi nents nay have been descri bed as

woOnaedswdssey one or nore features providi ng one BCTMIS2M@3/025656

benefits, it is contenplated that the descri bed
features may be interchanged with one another or
alternatively be conbined with one another in the
descri bed exenpl ary enbodi ments or in pther

aMHENas ieaipmodsment s. Because the technol ogy of the
present invention is relatively conplex, not all

changes in the technol ogy are foreseeable. The present
i nventl.on désonichatd miximg trefokr mdearisportieg @oaepdtarfyom one

nbodi nment s ale set forth in the following clains is
AP LR PO RIMPESIBghe as broad as possible. For

exanpl e, u Sﬁéssﬁggférl]tg{iig@%layfré)%lgemesﬁ?s '885?%% ttsogﬁw frame, a

clainms reciting a articular eleren

fircoppasst souptelicalipled @ tHgfrfanRardndcaimst 8HiesRanscolfiihg the
S CLAIMED IS: . A concrete mxing truck for

tfirah ppuvari sayreepoddhe Wheelspne | ocati on to anot her
conpri sing: a chassi.s inpludiq ., .a frane; wheels
p gg

coupl ed to 3 RECINGAEVEUa ¢QYPIEdiara SeRANEPEBIFHISOYress and
t he frane, a f A | vat al ] fir

pover  sour LT Rn% JER, RELPIER LPD RAHR, oitf10 i gebShd
alriyeitexin t theadaan @athpgrisheg: source; and a m xi ng drum
coupled to the frane and to the second drivetrain, the
drum conpri si ng:a walldnrludirg adirsy sactiom endsesecend aadtion,
a second,sect.i o each of t first section and the,.
seconoeaggc?fic{n? ﬁ%\s\’fisﬁﬁggﬂ qrﬁﬂﬁ}e §‘Eﬁ‘?’£§e%t|‘ﬂf' BRvig: p inner
sur f acirfaed And bnfRItBREL R cc0upl ed to the first

section and extending fromthe inner surface of the
first section profirstefoematibnreiuplédieo ahe tiinet se&ion 2nd

The concrete m xing truck of claim, wherein the first
f or mat®3ANARG fro@ therignes setfeen odrtheififsbgeetioy proximate a

as parfﬁrs?%ia% (§1’ ﬂ% geaunrmli tary body.

2. The concrete mixing truck of claim 1, wherein the first
formation and the first section are integrally-formed as part of a single

unitary body.

3. The concrete mixing truck of claim 1, wherein the first

formation includes a first surface and a second surface.

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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3. The concrete mxing truck of claim, wherein the

first formation includes a first surface and a second
weundsaagr994. The concrete m xing truck of cl ai RCBUS2003/025656

wherein the first surface of the first formation

angl es away fromthe inner surface of the first

section as it extends toward the seam 5. The concrete

m xing truck of claim4, wherein the second surface of

the figst f j ; t | gn

the f1o5t son FonoiatENRPERULER S qlEm B g BEsglond

Fhuefapenet theefimtdonpationanghds ahaynirdm eeingiep stiface of the

second .surface of the first formati on angl es away

firshSERECN R8dF extaTdscawvay frame thersgamsect i on as it

extends away fromthe seam 7. The concrete m xing

truck f clal Lt ond section ingludes

a seco-irjfd foﬁ#rm ?%%%ggﬁkgﬁgngg??g’&nﬁ]%@ I%np{\éf?ergmﬁhecge%qnd

tseetisndnolideecd s&dbridl forhidich' edepey frohden@inridtSurface of
seam 8 . The concrete mxing truck of claim?7,

hersscandmeeciionarrd xirateat isenond sidedet the Seamt surf ace
and a second surface. 9. The concrete m xing truck of

claimd, rein the first surface aof the second

for rratég'onvm;ﬁbq ggn%r\ﬁ’g?/ KNG, THEK r?é"i"”khr peherety the,gecond
$8FARH [ if m . The
concr e?éqﬁlyieﬁa%?frlﬁtz fﬁg%egﬁf\}&mgégE%aelr}g{ﬁa%t%he second
surface of the second formation extends fromthe inner
surfadke of Theceecrets niringi Woclkod dlaibhe8s edigreinnthd firstt

surface of the second formation. The concrete m xing
SHffaesdt heserondiipsmation: 3gles auray Fom see infertsusface of

i i f f
e b PR s R e R Rt e 8o om ¢ he- soam

The concrete mxing truck of claim, wherein a channel

i s forred bRieresfcrebe niRIngNGuskibF 2¢an P, thiterbin fe second
formati on and the second surface of the second

surfiegei dfithe, seffomdctonmatioe ertendg ftaraakedhner surface of the

wherein the second )
second section andplntersects the first surface of the second formation.

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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surface of the first formation intersects the first

side of the seam . The concrete mxing truck of claim
WO 20d3angiom t he second surface of the second f oPOBMUISZNN3/025656

intersects the second side of the seam. The concrete

m xing truck of claim, wherein the channel is filled

with a filler material. . The concrete m xing truck of

claim, wherein the filler material is a polyurethane

conmpoyid. : : X q &,

wher et nd "F SR PE! Rifingracdioh ERh, P2, SrShh, the channel

wofite dtimat filier rhaeeridi.um away fromthe seam . The

concrete mxing truck of claim, wherein the first

section is_an elastoneric material, .. The concrete

mi xi nd & r udibeogongrateninixiga dresknot glaimal P, wWhereig the filler

. conpr.ises_ an,outer |ayer ning the seam between the
m%{gf'alzgc? P8!,¥Lgﬁ§13tn egoﬁeggﬁrga]'secti on. 20. The concrete
m xing truck of claim,; wherein the outer layer is a

fiber 1l nflojeceshdrerdrikihg thadieof alaim21, wHepeinother fiise
m xi ng truck of claim, erein the first formation

dortreatiden is oonfigerednivedireatr enasetsf withén fthe strugeawayfroy the
approximately 6 nm 22. The concrete m xing truck of
é?g'inm 1, including a wheel end reduction unit within

at | east one of the wheels and coupled to the first

drive qig ai ﬁ’t}ezéonc;m?e ARRAESHGclTbX il 1 UGHheREinCiral st

including a first projectiron extending fromthe | nner
sucfien és ah dlastomerid neeefialon and configured to nove
concrete wthin the drumupon rotation of the drum 24.
The concrete m xing drumof claim?23 inclu

second $r oj & FoRETELE BHYUNEJT¥eloRf CchiM ﬁﬁew%ghgﬁ@ well

TnBE CBRbrBRS A fuRR Sl Mastfe e sERTp SRS e firsy
debdioh Urdf theCSEEIrRE Sedtior.ng drum for coupling to a

20. The concrete mixing truck of claim 19, wherein the outer

layer is a fiber reinforced composite material.

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

11

12

vehicle having a drivetrain for rotating the drum the
drum conprising: a wall including a first section and
wa 28008899 sect i on separated fromthe first secPComSky3@25656
seam each of the first section and the second section
havi ng an i nner surface and an outer surface; and a
first formation coupled to the first section and
ext endiyng i : it hen fii : '
roxi e, J Bl ARInSHLAL B Clailias e Bl 6bnd
Pf@iﬁbﬂén &x@émdiAg, froviethel innéneurfacs of fthe setbnd sestioh fend
irst section are integrally-formed as part of a
sonfjpurashtq argvepeanycrete withimibe drummypen gatasforcehitha drum.
25, wherein the first formation includes a first

f ‘ f . 28. Th i Xi .
ruck 28 o fpsSy Hy 2tar SBnefete tpind Wi diing to 2
fehidle haUimt & QivRRSi e fordRNtihdg RS dh@m, RABTAraM é&ﬁgrigfng:
the first section as it extends toward the seam 29.

The m xi ng adwathibcludingod frstasentks) anter stqorncheectEmond
surface of the first formati on extends fromthe in

3 J ner
separatad fromHberfinst seclien by aaam;, sashfthe fingt septiep and

r f . _Ih J. X . ' 9 in .t
308 576 5uq *Rauen iy 30, ae S tads AnTRor e SLfiper Al
the inner sufifsagerabtibReolbldt t65aed Fitst Setidn x%d eRehding
away fromthe seam 3 . The m xing drum of claim 30,
virameha inher serdacel of ¢oe ifiost $entiandproximete orfirst sideaei the
extending fromthe inner surface of the second section
FF8Y)-mat e a second side of the seam 32. The mi xi ng
drumof claim3 1, wherein the second formation

inclu a S HI ; C T ;
e o TS A PULIERF GBI, ASCRNGEH BTt fobion an
ahetfitet s€CHIW afe® intBY iy -fontledsasapant dfr®einghe unitagr body.
surface of the second section as it extends toward the
seam 34. The mi xing drumof _claim33, wherein the
secon®%ur fE@emixing drum of claim 25, wherein the first formation

includes a first surface and a second surface.

28. The mixing drum truck of claim 27, wherein the first surface
of the firét formation angles away from the inner surface of the first

section as it extends toward the seam.

29. The mixing drum truck of claim 28, wherein the secdnd
surface of the first formation extends from the inner surface of the first

section and intersects the first surface.

30. The mixing drum of claim 29, wherein the second surface of
the first formation angles away from the inner surface of the first section

as it extends away from the seam.
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the second fornation extends fromthe i nner surface of

t he second section and intersects the first surface of
woOherspaegond formation. 35. The m xi ng drum of eC&IUSL®4/025656
wherein the second surface of the second formation

angl es away fromthe inner surface of the second
section as it extends away fromthe seam, 36. The

m xi ng drum of claim 35, wherein a channel is fornmed

bet we th e [ :

t he s?gondq—shiér acegg#hﬂﬁépg@con forrriflIn t%r%%l.oﬂgh%ag'on
hLfgs Erdgtopl wrmaﬂbafextéhelhgl flointhesinhen dupfack afethef
the first fornmation intersects the first side of the
seaomd 38ctiPheprokithaig alseeend sitleaphiterseamerein t he
second surface of the second for rratl on intersects the

secon i de.,of the s um of ¢l ai .
ot T ARG A pE et £l iHeRety e feiiont BrfRation

r.wa@aé@'a 3t stiPRcBiafidg seayna afirfelcal m 39, wherein the

filler material 1s a polyurethane conmpound. 4 . The

m xi ng drum of claim25, wherein the first formation
is cor¥3.gurldee mixid'grdsrum obnlairet 32 winhteireintthe finstisuefaag of the
fromthe seam 42. The m drum of claim

WEPBSF {OfmatiPD aftgles B yvay %. %ie Bhes sutiane of &g?esﬁcgp d
AcrfhSdiodRon 8L bty Melmd2. wherein the wall

er conprises an ou yer around the first
section and the second section. 44. The m xing drum of

clai m3, Whes giikinghruaubecldimy®s, ivhereihi thersecond surface of
rei nforced conposite material. 45. The m xi ng} drum of
dhaisecepd farmetion exiends from tthe irnerourisaentithe S@%rtdwe

FaSTongand Fitarsats e first Surfcaso T Pate, P i

prOJ ection extending fromthe inner surface of the

First sectipe AgingMuhg B %Fblﬁ\C’BKDV\ﬂwéFQIrr‘\Cﬂ"@ Sodtirichéiitface of
the drum upon rotationiof the drum
the second formation angles away from the inner surface of the second

section as it extends away from the seam.

36. The mixing drum of claim 35, wherein a channel is formed
between the second surface of the first formation and the second surface

of the second formation.

37. The mixing drum of claim 36, wherein the second surface of

the first formation intersects the first side of the seam.

38. The mixing drum of claim 37, wherein the second surface of

the second formation intersects the second side of the seam.

39. The mixing drum of claim 36, wherein the channel is filled

with a filler material.
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47. The m xing drum of claim46 including a second
projection extending fromthe inner surface of the
weeaFndsssect i on and configured t o nove concr ePETMISRINBA25656
the drum upon rotation of the drum 48. A heavy duty
rotary concrete m xing drumfor coupling to a vehicle
having a powered drivetrain for rotating the drum the

drum corrpri Si ng a wall including a first section and
a secg S%te' g%‘?f}moéf LBfndd 5\%vh§?&ﬁ tﬁ@ fifad rﬁé’l%rlal is a
second secti on nner surface and an ou

@W;i@@&@@@@ﬁpb@hueen the first section and the
second section; and a first neans for directing

concrete wt hi n_t_he drum away fromthe seam 49. The
m xi ndg1dr urhhsf méxiag Wrum of\plainai 26 t Wé\ef¢lﬁ§hecfifﬁ’éé¢mif@t'°n is
meaps i s, coupled t o the fi.r S on of the
SBnnigntsFS ARGEf panfiste ik e TR, Al o0t i spem.
means for directing concrete within the drum away from

the segam the mﬁgdjrahf@fsénanﬁ maﬂmeabah&aeemg%s@lné@ s an
t he second section of the wal . The m xi ng drum of

elasitomedic fhateriedr conpri si ng a rreans for coupling the
first di recti ng means t o the second directing neans.

52. A dry i Sj . irst '
“ext end g i ea%‘lil’;inpéo 3 S*aggg’ﬁa‘}%: r eB%E%bho"g?“ yrther
%‘3% Qe’snﬁn %Bérhl‘ﬁyglr é‘l@unﬁ HirsESeBHos %ﬁ'tdcent eéifcﬁﬂ:dé ion.

n arc spiral "along the axia Ine o
the drum wherein the first section and the second
sect i @ .extedmixihgazom dbclaira 48 otvereinGBe oliter thyemis a
of claimb52, wherein the first section includes at
Ifbes reiphieroedor ¥ppPgite BrieNigired to nove concrete upon
rotation of the drum

45. The mixing drum of claim 25, wherein the first formation

extends from the inner surface of the first section approximately 6 mm.

46. 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.

47. The mixing drum of claim 46 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.

48. A heavy duty rotary conc‘rete 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;
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54. A m xing drum having a central axis and a maj or

di aneter, the drumconprising a wall having a first
woayeroigard a second | ayer, the second | ayer i netudiSmy3ma25656

plurality of elongated fibers oriented at 0.5 degrees

with respect to the longitudinal axis at the mgjor

di anet er.
7 a seam between the first section and the second section;
8 and
9 a first means for directing concrete within the drum away

10  from the seam.

1 49. The mixing drum of claim 48, wherein the first directing

2 means is coupled to the first section of the wall.

1 -60.  The mixing drum of claim 49, including a second means for
2 directing concrete within the drum away from the seam, the second

3 directing means being coupled to the second section of the wall.

1 51. The mixing drum of claim 50, further comprising a means for

2 coupling the first directing means to the second directing means.

1 52. A mixing drum comprising:

2 a first section extending in an archimedial spiral along an

3 axial centerline of the drum; and

4 a second section extending in an archimedial spiral along the
5 axial centerline of the drum, wherein the first section and the second

6 section extend adjacent to one another.

1 53. The drum of claim 52, wherein the first section includes at
2 least one projection configured to move concrete upon rotation of the

3 drum.

1 54. A mixing drum having a central axis and a major diameter,
2 the drum comprising a wall having a first layer and a second layer, the
3 second layer including a plurality of elongated fibers oriented at 10.5

4 degrees with respect to the longitudinal axis at the major diameter.
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