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SYSTEM AND PROCESS FOR | NTRODUCI NG A RI G D LANCE | NTO
A CONCRETE M XI NG TRUCK USI NG AN ARTI CULATED ARM Fi el d
wo@Roovhsssesiventi on The present invention rel at eBCT/USENG/ 080450
apparatus and process for injecting a cooling fluid
into a concrete m xing container utilizing a system
whi ch includes a | ance device having an articul ated
arm Background The state of the art for cryogenic
SYSTEMPANIEPROTCESS RFOR ENTRODUOINGEO REGTD LAMCEOREY Q QOESGINCRETE
as filed b uide. As noted in WD 2006/ 100550,
when pr em&llﬂﬁ "EBH&I@U@ING AN ARTEQURAMIER ARM; o ool
the concrete m x since the structural integrity of the
resulting concrete is dependent upon the tenperature
Field ofahe Winembiohhe concrete is set. Typically, the cooler
t he concrete when poured, the stronger_it w|l

The preseatinvention felates tq %gpgagatlbs(ﬁﬂdéﬁo%s fﬂrérﬂectlng a cooﬁng ﬁUId into
a concrettgmﬁgé&ﬁﬁﬁer‘ﬂtllhlzl f ts%t@teﬂl%hlgﬁ‘ Slcrdas a Mndk Hyﬂbéﬁzﬁ@l@ﬁr{‘

requirenents, especially in warmweather clinates.” In
articulatedhernpast, this i ssue was addressed in a nunber of ways

inc‘uding 1) cooling the water used in mxing the

Back rete using a refrigeration unit, ice, or a
PHYRAEDT the lattGbl Qy&‘é‘én‘?d“cdﬁ@&té%d&ﬁﬁ \m whi hb@mysterin vpbor e
m xi ng the concréete and 2) inj ec gpa cryogenic

2006/ 1ODﬁﬁﬂjascﬁldqi b dit ighideo As n@tﬁdan é’t’ e 2@0& 02h0u he preparinggoncrete it

is often Hff%?gsrary tPhCém% %F §?19C§f)t6 FE SHICV\;}% %gtﬁlgf}l Iu%@%l?tg é)g%}}%tresﬁtmg concrete

is dependéip6iEhe tBmb&htile &fwiiols the doherelelineas Typiehloy, the cooler the concrete
intensity, additional equipnent, safety issue

when poureda thepsitgngrrtit wilkheeence s sefe E@ﬁ@reﬁfptbatdaéﬁurﬁﬁgt hlshJ HenRegatures
will ofteﬂnﬁ% ﬁx@%ﬁ tgée ?R%?{ljﬁrﬁl Qﬁéﬁ%ﬁl%ﬁﬁierﬁ&ftf %Eeﬂe@ allg?ﬁrglrgtﬁn éﬂ%gﬁhglechmates
Inaké pat, lthis isshé wanhdiressed of a fumtberaif Wayﬁine@ﬂrnge]s) cob]hl@the water

ot S ST QBB L0 20 DO LU 812 it i v

a0 liquid directl

v EAPASIS BOGR, e OB 8 ot gt ity

a concremepmrm dom (fe tru@vwbileltpsbﬂingmumdtly a csa%rtlynal retgting waxer. The
nt enan

Firt appgh o1 10 GEenC PO R ) e PO o B et

additionhYRjushdnY, shftPlssudbrGHial plodiictaés@ed. EBife REGHLEpkI4h &R found to
| ess safe. These systens invol ve manual | y positioning

present piellegisdepiusg obpotenitad damagie thotedkemixenilsiohg dr um
]%) hf%fng(\),\rl%l %{?\gﬂ&?%% Q}ésg g‘nﬁy@aglca %(f:aéfslgﬂ) (916 O?T\gf) '[l}a% Ee[t?g%%g those

that are ﬂﬁﬁ@@@r&fp)éralt@i ztrid&ﬁosmﬁzitatf@alﬂdildatfe& MBy¢h K ets|0&m:eﬁl,va1(ﬁlg‘£ and
in hand. The highly automated systens are

dlsadvalﬁagfé ufefh spgarghip fahrigation sogpabreaiionyimme, Seayp/praglogn n difficulty,

operation (achievable productivity, safety, required training, ease of use, etc.), maintenance,

storage, useful life, etc. The manually intensive systems are typically lower in cost, but are less
productive and less safe. These systems involve manually positioning and clamping a lance to
the concrete mixing drum before allowing the cryogenic liquid (e.g., nitrogen) to flow. Once the
cooling process is complete, it is necessary to then unclamp and remove the lance, once again by
hand. The highly automated systems are more productive and safer to operate, but they have a

higher cost to manufacture and maintain. With these systems, the positioning and cryogenic
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hi gher cost to manufacture and maintain. Wth these
systens, the positioning and cryogenicliquid flowis
w@orwosdsked with various electric and/ or pneune€T/TS2008/080450
actuators so that no manual intervention is required.
VWhile multiple prior art systens have sought to
overcone the issues associated with these systens by
providing relatively inexpensive systens that adjust
liquid flow iacseriied ait@ valieuy &éatit ¥&l/POsictinatic 8nchtPRIsb itledt nd imanual
speci fications of a given container wthout so nuch
interventigm ifEq¥ifeder vent i on, there are still problenms with

S PR B 3R B LR AR Ay g8t i

these systemt b9 prdvidding ssdartvel ynimaexgensine aytenisethaeaijiusoto atidemtmodbieehe
req U|red | engt h of éravel fg{) about five (5) feet or

relative H?ﬁ‘téon aEtqU 9 §BFCT At OpR Ol DB B FOTKRINET GV iU &9 Mpgh ppnual

1ntervenﬁ§1t1 Eﬂi‘&e Qfe Sttl‘ﬂ gebB1BRE VJltl}lll thdse S§§télﬁ§t ’Fopgﬁan?ﬂ'lﬁ sYQEmS @LR"I‘MS ®hose
of 'part y ‘extendi ng/retracting e’ si gnal

discloseéxnt B0l 20@@.‘ 1 (1)05150 @sé pneymatin cylllmiersxxpebaﬂr«ﬂrth@ hinceamlswlsn apd

retractlolnéng é(? e %teq,\%r@a ?t | V}g%tlstmqu ﬁgfeag) @i&ee& 81p mare, é[t he cyhnder can be

controllédYolepHHCRIIR eftehd bSlothBARAY detrdch SuPRC Mt Slpablelo? Patians
not have enough tine to react to prevent a collision.

extendlrrgme@aqtmgl iOgice thesf gnah tor exgendttbe lance wrgteenpthe r@ml@tor@m@ef stop the

ten causes t to detach fr.

ance by g GRS CPMERE T pERRET bR wappso asto
introduc@dsbliRenTRRsE] the op ettt BEEN Heesi dob hifeiRBligPASE td factDipedvent a

results in significant down time. The practice of
collisiory. gkhis e hgon REen eseles ipdance o1 Brxgidamagp e efferrapses the lance to

t

detach fﬁo%r%g \Bglr@ﬁ d;?ée}ﬂ%ﬁeﬂ W?&{ %1@ é%n%g FgecieZacbpg(gqft asl%ﬁ)% Rilasng’ally returned to
its propamtpoki€os yx&icéﬂ”tﬁsﬂﬂscﬂns@ﬁlﬂchmsbwdu tine. dEl&dprhﬂchBf returning the lance to

2006/.100550 d cl ose system afat provi des a I ance
its origigg) gpsifiqn @&BH’@B@M S‘ﬁ‘ﬁﬁ/’é A TSHPEES ﬁnlf&lé?b‘ir érd Scﬂmpment to
completEF}?eec m such freedomis acconplished through the use

multi ple actuators that act on the | ance which nust
Also cphiter ystesis edch as théwei disalwsed imBO 2O0IASH0 do dpsclpsé aleystem

o B o R Sk R R B st

is acco h@l@&ﬁthfdﬁ"gh eswks e MlltAt abtiRbrABS abhéh 6 MaTck tthi@ must be co-
ully autonmated systens, including a great degree of

ordinatefl i Bi¢isrivakingp ineerder to pro vidkethe dlagree ofimoNement nepessagawathout
harmlngljthgﬁmcé ggpd/g)r tﬁé Izhe,urgver all design. Concrete cooling
an aut ona Injection systemis desirable

fb@ﬁ)ﬁﬁﬁgy theﬂe&‘exﬁs?lﬁ ﬁéecﬁtﬂd a a&dt@mhaft @icludas frasaélfits of fully automated

productivity. The nore congnex a device is, howeve
systemsy ipglufpee %s‘@é 8rgry el frecdom eignpwmont at bedigenuhilf ithe Sapi time
mmphfyﬁ%dt 9%}%11'1 gn eédé)éc)éﬁg\%/&ﬁﬁgea afu‘?o%a? ({ ﬁﬁéc'tlglggﬂ/s?%n is
desirabl¢ hecaosesit 1scshfe® ped alldventor Irtcréased Ilnedmft'nvitg ﬂ’he g ecomlbl\ﬂe a device

of the present. inventi to ovide a_s m t hat
is, howegprﬂg}eéngre expenswe:r%t 1s to fa%?lcate ar% ma%ntaem In stdgt?on complex1ty

negatively affects fabrication, installation, and removal lead times, which adds to the cost of
operation. It is therefore the objective of the present invention to provide a system that is simple
in design, inexpensive to make and easy to install, remove and maintain. It is the further

objection to provide a system that eliminates damage to the lance device, particularly the rigid
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i n design, inexpensive to nmake and easy to install,
renmove and maintain. It is the further objection to
wEe@oosis2a system that elim nates damage to theCT/E82968/080450

device, particularly the rigidlance, in situations
where the concrete m xer truck is repositioned before
conpletion of the injection of the cooling fluid.
Summary OF The I nvention The present invention

lance, inRitQ¥tisHR SviRré S tcefidréte imik &Y teckiif fpasifiomdd begort koiingletioh of the
concrete mxing container. The systemincludes a

injectionsgffhe eeoligilyed.ur e and a | ance device that is nounted,
preferably novably, on to the support structure. The
| ance device used in the system conprises an

Summagy Of (Hedheéhteonm and a neans that acts on the

articulated armtaq _cause the mpvenent of a_ rigid |ance
Theatresest myentiopgyevflesasystens for paectingiacqp wpgduid intp ageacrete

mixing el HRE SRS ilRudel s sf;i'fﬂrﬁolrtc#llu@fu%j rﬁlre{naﬂc?eydé?/?ceq}ﬁtqﬁﬁloﬁnted

ne el ect r Cc actuator one e ectric notor
preferabhsemnsa‘tﬂham tadhessupport bteucturei Thé &neeldesrica ywedn thesysthim comprises

exact positjon the rigid |lance and red
an artic i e s G by o rienitet o SRt R TP yrgent of a igid
lance thét%‘ Q@m\ﬂé%rzh ptah’%f GN8N Sedhrth "OhERRLR! (A acts DAGhEBRAEBSlated arm
acts onthe articulated armin such as manner as to

may be atheowlcfrmrelqmtmoacalllat@rmal lpmeeclectrio wotan(l h@fmetahfethnat @tédon the

arculatp G5 pfef e Pt DR s e PRy GREIG Shance ora

destructiv@ebllisRonf T B figl@ 1Ry Vil theBUMRPROISxiAE céhi@in¥@rTHRUSeans acts on the
conponents of the articulated armwi th regard to_one

articulatgeh et &y su@hgs: BHARAL S tmgﬂovseﬁgng gqopfimeygreyanesyt of the rigid lance
relative K%t\ﬂg ggsggaort% ?ﬁi 10e ctOHCI%{Ja o%ta%ert gl%ta h(g[f 1{1ehar

eci e ex on or tron
movemeRE tddaliOfrorthe p;tvatal Moatmens bf mh vcmﬁodsrnenmohaﬁs of thewsicuitated arm
control of the angle of the rig | ance while at the

with regaedig opg ﬁ@otb%rdmoapmp% thaf EnGorrgsRt e ORISR GBIV EBERGi§ross the X

and Z a IR YEHE MmOfimbf) @vibie Q‘ggmheﬁ@ﬁ tﬁe%%n%llaﬁ 0 %&E@(ﬁrﬁoﬁhé E&Gator or
container. The pres invéntion furt ates

rotationgroonieslfftior mbtoe allweﬁlr icomtralfof thecamglel afghd hglddancntvdnla at the same

. concrete.mxjin ontaj.ner utilizi h st of
time comfRUSRE e TR A0 SRS 6T PORMGE Mar G 00 HigohSie mixing
contalnérl lrys bfe@&rﬁ $nRnBbH RN AEs B2 Pride8¢ tdr Ak iB)SLGMHOL colifg fluid
mbodi ment of the present invention. Figure 2
into a cqrﬂctat@mmgsoraalmrmﬁthzmgéhﬁ gifsteamod the prasennepsoem
according to the enbodi nent of the invention depicted
in Figure 1. Figure 3 illustrates one enbodi nent of
Descripkidf of @CEistfasi ce of the present invention in which the
actuator 1s present on the external S|de of the
Kisyrei IdHpsteigsporide vigvod an dhiecticnsyen of aee gabedipeat ¢ffhgaresent
f notion of the upper lifting armon pivot 300A and
he range of notion of the |anceguide arm on pivot
B0 2 itluaratara frant védvs ef @r injeotied syisteen adogiding @nthe elnpodiaent of

of the up ({J pi vot
the invention depicted in Figure 1.

Figure 3 illustrates one embodiment of the lance device of the present invention in which

inventlog

the actuator is present on the external side of the vertical support member and further includes

the range of motion of the upper lifting arm on pivot 300A and the range of motion of the lance
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300B and I ower pivot 300 C. Figure 3a illustrates an
alternative enbodi nent of the | ance device of the
w@e@ees323 nventi on in which the actuator is prBSENS20081080450

the internal side of the vertical support nenber.

Figure 4 illustrates one enbodi nent of the nounting

bracket that may be used to attach the | ance device to

the cross beam nenber of a support structure. Figure 5
guide aritl diiSiv6E300D InhRddri® Misevdravied thé higidsiehdets8ady &¥he upper pivot

br eakaway nechani sm (spring | oaded break-away bracket)
300B anddoweruivet3®0&oncr et e mi xi ng contai ner noves away Wwhil e

. lan .S ( [ far

e RSt ABRREh R o ERlhUR O MRS QU oL H: S
inventioalif ehivhtthey sctodtor I8 @rdsemvn thié Riterpdl sideafsied FerS@Abip@rt member.

br eakaway nechani sm_(spr%)a% | oaded break-away bracket

)
Kigure 44 Buitrées B CR@peinank phigie smnang brackes jad miaxdy uped foeattach
: .S od W&J[( yves away before
the lanc% E§/l+f\t§g§e ‘F‘?Sérgekt%?l;%t&?&?w%% e %tglfcﬁ{'g'st rates a side
Rigwrw Saflusratesehdrdntrmet obfhetsbid-skataaikavekywhy aeklednidnh pring

connects§ the l.ower guide armto the vertical support i
toaded BigRkgaa eGP IR CETATe BRI O HRG COUHBEURIRS s Al taance is
inserted @the ek BfiCaKAWE bR tleahndens Fé?xlé@tteﬁ%'ed ockwi se notion

away fromthe vertical support ne r occurs when the
Higuye §a liliustretes amelernativearfttizacfromti vidw afithe pelftseapingtbnekaway

m xer . dr.u nL_h er .of .the concrete m xing container.
mechan g Gt R o ok o SEReal el o A g oves
away wigrEhBelianed]s iffertel @hb oAk ey dagBkRire HlRAhnceeRAGESIYL he

actuator and the vertical support nenber in which the

Higiyra 6iiBpsteging asidssdeiti oh pnesepbedimentridhe brigekayraydiackasthat
' -l ' [ . fromth
comessEABSHILSNTL S LS E TR0 PRI S g
subsequa BErationadnhalsieaksvtaly baatkepiarcoumtbr-tloekwisX 8iotidh eWhPfrom the
. . hopper of the concrete m xjing container. Figure 7 .

vertical supppd {eRiles ogeus ar_ﬁewthéwga% lagerecapsdn cpripgt Fh gy part of the mixer
drum or %}Eﬁa& BRiHe\BndRUhixE: Rhfke! configuration where the

nounting b k

racket 1s positioned between the verti cal
Bappontillustates n saledidvhefl droalernatire dmbadimeasoff thp beakawaycbracket
Wi regard to the Third and Fourth odi nent.s.
that ComrﬁCB*ﬂPj%a%l?th ﬁ&tﬁsmcﬂ&m%@mswﬁﬁ g 3113_6?%0“ d-sugequent
separatidn6f thé BieblkdvyRadklt INNDLAREER MPIRE ndiids aafifdnl RBSEond
cannot be retracted fromthe concrete m xi ng contai ner

breakaway: biacketwiceurs whed theartdia dpnce eomegindonhtasicwitlf ampopeghofithemixer drum
of a hreakawa racket) as represented with regard
o hOppe?g)?]fhr?ecoﬁrle{e&mé%%n%é%etr' and the Fourth Enbodi ment.
Hrgt 76l @arates lalsdervaé e 51 aie @hbRlimakt ofan QrB@eivebuitihg bracket
that of Figure 8 as reP_rese.n_t ed with .
configuration where the mounting bracket is positioned between the vertical support member and
the lower guide arm as represented with regard to the Third and Fourth Embodiments.

Figure 8 illustrates how the exertion of force “F1” on the rigid lance in instances where
the rigid lance cannot be retracted from the concrete mixing container occurs without damaging
the rigid lance (though the use of a breakaway bracket) as represented with regard to the Third
Embodiment and the Fourth Embodiment.

Figure 8a illustrates an alternative embodiment to that of Figure 8 as represented with

regard to the First Embodiment and the Second Embodiment.
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regard to the First Enbodi nent and the Second
Enbodi nent. Figure 9 illustrates one enbodi nent of the
w@e@gesi323 nventi on which includes the positi onP@f/US1088/080450

i njection system including the path of the rigid
| ance, with regard to injecting a cooling fluid into a
cont ai ner such as the concrete m xer of a concrete
truck. Figure 10 illustrates one enbodi nent of the
Pigesanillustiite re@mbaldintdht 0 theDrésast ipG&itioh eHi¢tginofudéd e position
.rigid lance at a typical insertion point into the )

of the injegtiop sysiersy irrlnding dbs path ef themigidilanes wikhregarp 9 Byectpg Figaoling

fluid intb 2 Rat P Jc!ﬂeaﬁ%ﬁséo%@}e% mbie ]ppﬁ EPlte trﬂ&g ntion provides
an ap ap

para?us an rocess for rnjecting a cooling
Filguted 0 illtigratesomn erbbéintink bHihe pesstaiimantiod dichyshb@sthe
... CO jses..a | ance device that |s. nouynted, preferably.

POSltlonmﬁ%%ﬂﬁléﬁm%&f a bpiqay Ingedig P inde Hiseqonerste mryang er.

device includes an articulated armand a neans t hat

acts on the articulated arm Through the use of the
DetailedPengiptiont Ofdhe Inventtioa arti cul ated arm of the | ance

evice, it.is possible to control both the angle_as . ..

T 056 ohiue PP Tatalob BeEies bR anrdtiiind biorRS S geging
cooling flaRcigtod EdhcFRIREng BorlthiBerC AMHe sQ§t8mMoiphidesCPRh& M&ce thdl is

one enbodi nent of the present invention, the neans
mounted prigferablysneydbiyvmounted.tani te asuppeat sructiiat Thelagcodevidedncludes an

it Rl P AL FROR A5, HROGATE bl b0 ean
acts on thetagfculatal er oftth@lnadd&h@sithis fossibldidtcdhtrel bbiiethe angle as well as
) _articulated armis Ereferably counter-bal anced to
insertiopypi} sefragionaoyeseat ehthe pigidlancravish regapd torike pangrate wixing

ac e . < . .
contin 1 SRFAEN o BIRPH TR DS e
actuatorahdtadismanhsartibalhted neh udeamaltphaive efibedmodnn bEthe padsamdavention,

al so functions to increase the stahilit f _the | ance )
the meapRIRRLISES a1t HECEY QYRR é@tﬁiréhwrség%m ﬁ%r}l%/tﬂrg- E@ﬁ@@@@f@d arm is
preferab@y %ﬁn&éf—&fan&é@tollﬁﬁﬁﬁiz? &Y 1684 b2 tHa& chMtor AE thM rEdhifedSictuator

center of gravity of the support structure. Since the
capacityringirdotiamengs tht inbledparesewiton andda niivimizesthetoddrinete alotor in

.part .of .t articul.ated a It does.not require a s
embodifiZies 0% i anoy i Puplc helaber Vb B0ty G0 dstratge sability
of the 1ahBEASH T tHOSSteRPEnEANE shiftsiBe bdbdH Aoty @ f SRR VS to be in

buil d-up. This is an advantage since ice can interfere

line withyihetpentaeof giaeiht ¢idhe amportstrredre. ctingsrtbe il laggecfdlagrpresent
inventio‘ﬁqygr?in'ie!gall %H%?tﬁeoargg}lﬁgﬁ]a ,.qmi(;ets% tsl%gﬁll% 5 e!arrl] ttOQreavel on rollers
system Phe present i nvention, Re uppom StPUE Er e

as in WOQOP6/i1 6&% Oaank elierafoseddek yioelitde o b¢ BS6lated b prevb@dns bulilieup. This
. | eg assenbly has two aqr nore | egs which support the
is an ad Spsissicap duRleF Hildhs inspidion a8d Feidetipeprovess. a1dsag cause the

1mwetoqgg@§gnpﬁﬂﬂi@?githe two or nore |l egs are positioned
w th ’

respect to one another in such a manner that they
ldehé system piaths agseeyntdndodn,itbe ofppsufsfriciverdontpeisgit leg lysembly and
i.dt h t |1 th f t '
a cross qlagrgk‘%/{\/l E{Ajehllno f}‘yﬁ lqg(i@g%@l\é{vé)@%e grsr%glge%egs w}?icl(l: (s)l?p%%?t tﬁe {:Tr]o)s(serglember

beam of the support structure. The cross member beam and the two or more legs are positioned
with respect to one another in such a manner that they define a passageway that is of sufficient
height (H) and width (W) to allow the passage of a concrete mixer truck through the passageway.

For example, in an embodiment with four legs, two legs would support one end of the cross
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For exanple, in an enbodinment with four |legs, two | egs
woul d support one end of the crossnmenber beam while

W b@oosdies two | egs woul d provide support for PEEUS2008/080450
opposi ng end of the cross nmenber beamw th the space
beneath the cross nenber beam and between each set of
two | egs defining the passageway through which the
concrete m xer truck could pass. This in turn allows

memberf K¥amt wiglc o 6theF @vdﬁegﬁvo{llﬂl{ﬁ&mﬂ@s@oﬂ b 186l opSRaaRL dhdtoTeéne cross
i njection system and positioned in order to have the

memberchsam; wigh thegbapeibsneath & aross senther begie a@d betyiesi ﬂagh set of two legs
deﬁnln%tgggg%gfeéva&he Pgh &/ﬂﬂ:?\ E%cgon%e){ee {m)% r 1] Flﬁ 8(%\& gags a[thlswlnttlgn allows

for the dogrsteaniet titickntd @d pulled 'l%ﬂehlttﬂ&hé B tibh afstce and p@s‘p‘tlcﬁﬁﬁ in order to
one.  structural conponent, but also Iegs t hat

onl
have the ol in@uigkipiseieginip therppeTeta X ingPoniapgp o thesepupresgmixer truck.
t I
Note thif 3o B8 16 Blod ¥ (RATDRM sl o cbdrE Ml IR tnde s
that congprise dotnhy owd sthuseirgdroespoherit e Btsb Oeps tlea ddclude stinetuka @smponents
uct res for support) has a whee

or each of .their
for suppltsuEn g1 dieand b Rve Buise i RSASEPRN: THENHBVE darhase of
the legs Ofn § Bifl1 BRfhkf EnBYELERJrG @H%ﬂpfntveﬁﬁcfnu 4 tl?enl@é @)‘i‘%gch of their
devi ce-from one | ocation to another [ocati on. uch
structurestfersupperthasrasilsschittarhohthereto which allawe foridasd jol the movement of the

enire 30" IRGpPort dpird g LRGSR RETE A RGP R ahoiprg oeation.
Such w}&@EQ% brefdrabi¢ WHESs Bfat hiiR rﬁﬁlﬁ?ﬁ%sﬂtlﬁﬁﬁﬂrﬁh QRivERYocRRast®dand
any suitable material that is sufficient in
molded gwhp@ﬁgf aplagtic wighias polyuisone andhelkieght and novenent of
I f t
SRR SR bR SRR ey PP e

is suffickat mastlength 36 eatlily aippﬁmhmve@ht aflymaddnisnt bhik larke dev1ce of the
sufficient in strength to support the weight of th

e
present $5i5E (RAFKEED ISy SHPITEL SUGGREHIRY £ Made foEsmaferiel Ul Fecarbon
steel, alﬁrﬁfﬂhﬂﬁw arﬁ%lfé?%t L4 *ﬁ&eﬁ §§§éﬁgﬂ§yos E?n"fl bRQwdi Pt U lance

conmer cl a val ['abl e support structures such as
device oyantimg. Summetstru@r&srqf tlm‘:rtapeﬂlaamay av asddahltlee prasemt system also
vari et i ncl udin h a vari et

(o)
include (imEr-lang xRS upRaY SKu et gReds Sran e gre

availablé (ifa {lﬁffé@}eopﬁﬂés Cﬁclﬁfilntghﬁﬂp;{ @é‘r% oBYiSRM b&int HSesC MASS that the
menber beam of the support structure may be confi gured

means erdnammg tlu@laacexﬁkwu@t# thef pref§eif syrstem totbanmoss mmbﬁhbaaabqf the

ar t 0 erci al |
support Fyft By b Bt & Bloo Pyl RGBT Lecidperey
allowingfor ﬁldc is¥ 0 Refi@hbf antEmeicHily AhildBy gAlis] diglesa way to
change the span of the passageway thereby allow ng the

Thessaprriaiyucoe nHe bsigspdied deightandreidorsaaiclide agvaydo change
the Span%s%}gﬁ%g%er e$ ﬂl’%r héaﬁ?%nr%"tﬁé éhﬂgge%a%mthe{gu%sggrt tS{r‘]&JC(%lg’% 'to be

adjustedad jabnirendase the sizbef haiythatcenient Méxes upEal tAsSised héﬂeﬁf; the term
.alone, the width of the support structure al one,

“span” ip gepnitp énqlféiegﬁﬁiusmtwocrb%h@ghttqféh%wp@m ﬁtrgqf\m?@éqneethe Width of
the supp%ﬁl%ﬁqbt[]%natl 7 u\é‘ﬁleﬁcﬁh 'iﬁlaenel;'%it ahd wadte ot gﬁ(ﬁ’ﬁt%mre In

ust support structures woul
embodlments where the height and width can be adjusted, such support structures would allow

for the adjustment of the height and width by adjusting the position of the cross member beam

with regard to the legs of the support structure. Note that in one embodiment, the cross member
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for the adjustnment of the height and wi dth by
adj usting the position of the cross nenber beamw th

WO e@anss3ed the | egs of the support structure. MNOT/ES1008080450
in one enbodi nent, the cross nenberbeam and | egs wl |
typically contain drilled holes for receiving bolts
thereby allowing for the cross nenber beamand legs to
be bolted together at differing heights and w dths.

beam anB8&ds0eisl tSpisMBP&Intais Brilled hisles fok e s Berédical RDMEsE Rt the
invention further includes a | ance device that

cross mezahgs beata snd ega i beboltpddegcihenabdidfesngheightsfapd widths.
egﬂl %ﬂo tI(u'gRl\f rﬁ?e) a;s{égl & thé ?Halts %eﬁ 5511 fu %r includes a lance
cuI arminc es a var

device tlsatt R:Uﬁlbﬂﬂ@&inaﬁldhmﬁﬁﬂirﬁl : ﬂnaztns&blemamlp@hahg yn@xaﬂ@ethé ediculated
to one anot her and which when in notion have a | ar

arm. Thepgicplafed @ maw&es %Yaff‘?éif ploslongsire SHvCRIECSIE campangfs fghteare
i
motion (@ue whidhébecarsgef die mmtalmttaehﬂlmf ﬂrercotﬂpenesntgwdh Ira;npecﬂ td) one

follow a nan-1ipear th for etween
another (ignggt Pegoer of B righl nhe it DiopEchicnaive T4l q“gﬁ fo the¥igid
lance to %‘ﬁ(ﬁﬁ‘ 686n PRSI Hh ffoP Exatrﬁ}ﬁe Bé&ldat ﬂ{e)full}b/%'il%céﬁ 864ifib€ 8F th¥ actuator

he articulatéd arm of the present invention conprises
and the ﬁﬂlyleemdechpcrsutgmobﬂtmm;atm Mopespeciffcallnghaanticulated @mwe of the

e ar and ert. ort nber piyotal | )
present (S o B Bt =ik ench A Ginet P St g gy ond o
vertical §@fpofthh&mber pe@tARLoMAEdQCkooAB dfotBEr iIARLsheAfic taBndritd alow for this
| ance of the present invention may be nade of a
large angryereed rangewil rption. t Hhetrigid banes pbbaipeeses invration g1ayrkg made of a
materialgiglﬂg}?vevietﬁﬁglgqysﬁe npggl}lﬁr(ﬁ to ot{r—}g g(%dlgll qldlég}r%g%or 1Pglgle{h%rr§)& %]n&?qe

preferably giade ot sddminlhig oﬂm{}ed’ryd) gefntdaﬂg canpatidl@ngid rgaterde. dheupper
and vertical support nmenber of the Fresent i nvention
lifting avgm, 1o Wer Btidredmhanddycgicah $tPret mempher of theypressnicighendion o thqother
| S
hand do t‘“ﬁgg@%é%h%% éllr11 Héérg?r(g ﬁé %fﬁ“? gir};éél n};lt?ég?il%gf li§s Eé?ssﬂﬁé/ f have
these comipghehts madeoitthe bzananma@rlal‘s a’s ke rggidl dehmice Dabecansearfdhoweight factor
made of a, cheaper . an

ave these co
and/or cSiS ks THets ST cus SHOS G § GResBe S Sl iEafer SrAber ol g 28 composite

material8avéhd, Ridexddisle BlagE bthetikthe Iike. The rigid lance
of the articulated armis an el ongated conponent

Frevigig lange obihd srticalated dron is en élcmgatgd eerdpenst laawrllgﬂivd) ends, a fluid
recelvmg en(i al%d;d 1-5he§( treln “}Pl %21 ahddS cl:'iuges aﬂ#ﬁlg)la ltfl)a% s tFlﬁ ength of

eng 7601 "hE ri gl ance.
the rigidi1Bndeh e hiOflutd @hthds iripe férhadf Libe fas eftemi® fidie tHel ﬂiil@i receiving end
receiving end to the fluid exit end and makes t he

to the flygjexit @%Wdﬁlakfﬁ’élprth@%m baslyeof dhrarigif lansg apdplle or theefree flow
o oo SHBRERTITR bl S NSRS G M S g i e

fluid exiexnd o&the rigfd lahe inioghé cdrrpgemixing cofteineowith@it ehabexefigof a
contalgg% w t hout the benefit of a _no i

zl e, o
nozzle, igpgEgicRRRELnCNi ap Hpedion $r24e B408pied t@ @waﬁ%@%%? e fluid exit end
of the n%ldli‘érﬁi:ep%ﬂ 1ﬁ‘fect‘ict}1endcz:zfé' aqilo%)é Iedr rﬁ&@ Bhird 1N td 1 je‘éh&?@@ﬁne cooling

hi s I njecti'on nozzle al or nore control
fluid inté Hjeahtete oixingh@ncmodriof gle concrete mixer truck. The injection nozzles may

include an angle to help to better direct the cooling fluid into the concrete mixing container.
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fluid into the concrete m xi ng contai ner of the
concrete m xer truck. The injection nozzles may
w0 p@baosis2:n angle to help to better direct theP€DUE1008/080450

fluid into the concrete m xi ng contai ner. Such nozzl es
are readily known in the art and may include any known
nozzle that is capable of being utilized with the
particular cooling fluid of the present invention. An

Such no2gi} hre @By kABWANE e 0 ankiiayPIhEHEE hnPMThRIRIzE]cq3h & QEpBble of
of the coo? fluid. Wiile a variety of cooling

being utilizgd ggthrihy pw@cwl%@)qhng tﬂwed ofithe presaitt invieatipn. esent

ed wat.er and cryo
MREEDHLPR BUESEE PP it B EP SRR REC kS s e«
variety @fcoblihg g rrw?d)eafs&Dﬂl the Eytdth b BEPhesbRti ingentibe siWadSds chilled water
preferred cry%%enlc fluid. The source of cooling fluid

and Crycraéplcahn% theairpistred pocling fividirae crmaenis Suids swih asmiiregen and argon
with nitfgkn b g 1P§st gpé%érjr&gc Jc):%eln?c fhﬁd athé X&Q@@élfccooi #é gtrndtrH% be

C yogen C ined I'n an
containezlontaﬁy nennérithat is Bndmomhé et Mdieﬁlthl@ccﬁﬂlylg dlefd i§ afdrytigdsic fluid, the

d|n but . nat I|n1t%g S|te steel or
Cryo genléﬂ OpfREeH dn pryy VESSE 108 @q)rﬁ@mg ﬁt is k%\@% fyrdolding cryogenic
fluids 1nfgi(;1lgir%zgutm? hﬁf?tgg '&? %gfnglﬁ%% %tjéeel‘(’é‘%r 'éagﬂ‘lhﬁl%mg C}LIE&H 13)? gackaglng such

cryogenrceﬂ;ladsu Thy @oting flutdnie wifhdrasvnl faoro ¢he doding fold sogrdeland dhjected into

| uid,.source.to the flui :
the i rgEeipe oG8 Bhifeatet WaO | JiroPLiRE L A 10 for e feofine fyidsource
to the flhidir&&iviRd eRf oftthe rigRIahhdee/if 4 BLAY lidk. coRtARE R itk &%ﬁh§ fluid is
the use of an automated val ve which may be | ocat ed

Controll%dws}/lrwhﬁhe Bestolga puichwtesiomhsevith nhay b@d»@ﬂatngat ﬁnwp@ntabﬂﬂween the
source otflale Cé)o 1n% (f:lgud: %ﬁldggeﬁ {hﬂllﬁjc eﬂgf\?&]? ﬁ)ﬁlnﬁ% &‘ 021 &j to t?le ng1d lance in

conjuncM\brt h'dh awh&@s fdi&mtl@l@zivlnﬂg tlfd ddoling @Gl sash BS ﬁ%%ﬂlf@ on®BEmefe pumps

unps . or gravity. Such fluid lines e ang
or gravifyy &@CgfﬂuWoléf@s Frayhesay tyrerofibeseerfube thabis cm%éﬁ ¢fchanding cooling
. [ S Al
fluids, eg%g{azllggr}tolggﬁl sﬂlugfsl %\qgé(r: ?lleel d'% {1% ﬁ?ﬁlgk ?rp %(lit%i l{ragdct(}elle Vfﬂ:ilﬁf re&gslng end
of the ri giﬂ lartve, it illgivel aloag d:lm ﬂuutl phihafshatdigid darichand o thepﬁhdire’&fmlxmg

d | ance nt o t e concrete m xing container
containey HFB Ih{ﬂﬁJ Stfef(]rt§fl @9(4 ?ptg’ﬁ‘a Ly ttas gﬁ‘{ eRPHPT POZAH%- ached
THH £64J12840 BT Blréher J&ﬁgr@é’eﬁ b Uit er’i‘f*tu?%;éﬁrf Whih $inctions as a lever to

rises an upper ting arm wh functions as a
posmonltm/ nce. olhgowipet lofting laem [ham 6rst T awpqzmrxd dnid fatdt a@ulanum beigeen the

s el TSR BB B AR R R 8 b

connectdOBithd divd @ﬁﬁ)cﬁﬂﬁerﬁﬁ&e ITh'e irfgid REcASME artRlMRMak MY s pivotally
connected to the vertical support nenber. The rigid

connectgdgindlec wiper Heingrarmdgtvageadhafulsrim a@d\tb@ secpyd @rtsmféh«t @p,per bftmg
in the fulcr
. LUt PR B BSOS P A DS Spa i
arm. ThieSful@ﬂmﬂil et the dippatlifieem artnh g1l dwd foF tlfél;ﬁﬂdaltd@ﬁnédtlbﬁ bf gredippér lifting
upper lifting arm _The fulcrum of the upper
arm to thlq mig FRAICE AN BldsSeBroiicHiar piolien HravebrihenetdncHic ef curkein a two
dlmen516¥&|@r$7r lzJ.n'efﬁl HQe A4 he c%H@r bt 1?1% Qr (ﬁr&%?vet Qeerﬁgl‘f‘re@rfo?a deplctlon)
C|rcu ar oot 1 on (trave ong arc-or “curv
with respect wothd ipiverds icomaictign pf tha appmrtlﬂftlmge@ﬁr t@ th@vctrh@al capyoer melﬁlber

the arc _or curve, see Figure 3 for a depiction
(travels along a different arc or curvein a tw% d1mens10na{ plane w1ti1 regard 20 the center of the

arc or curve; see Figure 3 for a depiction).
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with respect to the pivotal connection of the upper
lifting armto the vertical support nenber (travels
wa@bk@ngss2di fferent arc or curve in a two di menBCDOS2008/080450

plane with regard to the center of the arc or curve;
see Figure 3 for a depiction).As noted, the fulcrum of
the upper lifting armis further pivotally connected
to the upper end of the vertical support nenber. The
Nehbted,ahe RIlGRONdf tﬁeﬁc}iﬂﬁf liffngtdn@ iaRirthetbidbelly @bfdedtedqo the upper
i ncludes a | ower end which is connected either

end of thg yestieal yurport membact The vesticahainpetianengar @6 therasiiaatedyarm also

. i . ar . (P i 0

nlude R Lo BORE k05 RERR0 oo o

the artionsed drine Thewednneniah volich the comipbhaad oftip mee deeeddsn)e 10@éther at
e represented by a variety of different enbodi nents,

. .b
this pointat qrinearthelastsd chd Af the eIcHpPoTE msmpST)an £6 Fensesenish by a
vaday6ﬁﬁﬂiﬁmﬁéﬁ&kﬁﬁ&n§UpP0rt menber directly to the first
end of the |l ower guide armand the use of an actuator
‘Hee Filst Enbedsndnd imohes theepiesttl cnhedtion@f dremertical supipsrt member

. articyl ar, di nent, a nmounting bracket for the
diretly B el 0 e B HeSO N PERite B Aghe kTR Aohetcr Ghiie Tean o move
the artic@fatih 8rnP 2R h R pafiidu®lr RaHbo 8 dnB GEmMntinB BrUKEL fof He lance device is
ort nmenber. The vertical support nenber nay forma

supp
preferabé‘oﬁ)pat@ﬁ onthetlhwenparhef the biakawleaternal sunfivieot theasetical support
nt | racket nber will be bolted to the,l oner. .
mennbery BN SARa PRET PR e S PoroRB b e G Rk ey mayhin
case a nPEfinSPRAEIEt BRIMMRE NIl BEbsTRdNb tgoWeRsdEbn BB &ErtRAN P!t
vertical support nenber in which the cross nmenber beam

member{p pllow dofnsanen shrse. berecen dhemppriin ghsadichamber ang the vertical

! it ] e .
sopor (R o DR QRSO MRS B ST, UL hecnatr, o
variety dfiadpivised cohipbhents fiehsp acanting backst subhenbéeSean®gsi@d/or clamps
can be GFRESHUALT R BRGCRGENE HSrOoo ARt RERD SFray Reween the vertcal

support FHRHBES 24 RE 8RRt ﬁrﬁclﬁeg rrfbgnv\ljgﬂd iA\'ljg:g%Ja?iIV?lﬁ,r fhe lﬁ%un{iﬂgbraﬂcﬁe‘[ can be

rigidly attached To t r en e vertica
an indiveiypltoncketrthabisirigidly stachied tothedowercendlof dve feoticap sutpecttrhanber.

. of . the .l ance device from harm caysed by the concrete .
Also, ingrdg S pL % pitF oG AR BT B et D BETbIBETERY B coneret mixer
truck pullRig@&tay®RfRé tHet@niAonRd idjbatiod dfthd KolinPALLd ia Lﬂﬂ_l@Farticular

_enbodi ment, the actuator of the |ance device wl
embodimerd) thelactyatbr eftke tangy dovieccwdl ingkide e begak hady heacketrasfdesnribed
hmdnmiye Second Enbodi nent is shown in Figure 3A This

enbodi ment differs fromthe First Enbodinent in that a

THBEcOMPERbadikeht isShe®s il Figard ADeThie embbligndn0WEfers from the First
.portion of the vertjcal support nenber and the first )
Embodiggpf ipthat panqugiies bsgkeids BesitonpA detwsge thedgver peition of the vertical

rt ¥BHbECAld AUARRERG BRADS iRl e ih A

sopport BEbLERlg G RS Ehg BEAR S Rt b TR IOV E R b b2t

support tiember 108 citferisenye be a poion toli hestigyaming bsddkeictb Wktechothe Maye device
siqghg h%ye an .i ndi vi dual mounti ng. o )

to the cross member beam of the support structure or may Simply have an individual mounting

bracket rigidly attached thereto. Furthermore, in this embodiment, the first end of the lower

guide arm is pivotally connected to one or more points along the mounting bracket. As with the

first embodiment above, in order to allow for protection of the lance device from harm caused by
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bracket rigidly attached thereto. Furthernore, in this
enbodi nent, the first end of the lower guide armis
wW@Rraonsd3ky connected to one or nore points al oPQI/UK®08/080450
nmounting bracket. As with the first enbodi nent above,
in order to allow for protection of the | ance device
from harm caused bythe concrete m xer truck pulling
away before the conpletion of injection of the cooling
the condrétdinfixertthek @Qﬂimgtaﬁfay OEfordithelconpietide of Gfedtioh lof éesoling fluid, the
include a break _away bracket. In the Third Enbodi nent
aCmator(OiﬁtF lapesrdepicemel ralase)m@\ﬂdet herepk axanbragkrient i on, a break
I i gﬂg%
Tfﬁ'ﬁ?%ﬁ}%&dl AP a?lh g%qsﬁ@fé%ﬁ? %{l]lg pié%é{l:tl ﬁ@éntlﬁ'ﬂ Ik away
bracket b1rveadk1y ammecb;rth@kmlcetl Rappdrsmpinbattalthelovengade ean. aMoosne

specificiih & DG TGt PGS PO GREmB o 160 B BPEoTs along the

- I
ek AP TR g 5 0 LS WSO8 o
and is frthac gigdtatly comeected atmmeombmt«hffa’cmmth elofig tietbreakdawdy bracket to

one or g po giraorth e T P SL SN He Bl g R iedies pand - Tn
this casékheMrp&e off %re&udv@%/ BaRet R 1041w e wer BIHE BEn to pull away

vertical support nember when the concrete m xer truck
from thm‘mrtl@al awpppriyeérobes whea the eingrdteumdreer |t1@ck pellsswaydbefere the rigid

lance is E%wg{egtné fﬁege( Von[%% %ﬁ?%‘ﬁ%%et 9 ﬂ%fhhlgglg rl%%\ ?o t%g Bgrrlcrt {2 tn%lef‘lg

contameﬁosfhé bﬁﬁﬁ@w@z byderét ik pofiRGEIddRNHtht ﬁsf)cdﬁgldéﬂ&& td Bé gieniaternal surface
surface of the vertical support nenber (the surface

of the vertied suppert nemberddesuriaes fapethat ickpspy rﬁ@&)e rigighlapge)s [n this
partlculﬁ‘ae:]n](i:ﬂeoﬁ e%{t Ca:ﬁp\grﬂ}r%qﬂ%ckg éﬁ%}%@teg{c% (f%ﬁ%galltg(g bn %ﬂ% xternal side of
the verti¢slrsuppat membpo(tiic mﬁibefha_( ishbe Buithkst aeval fiwin ihe rigll‘dalance)

furthest away fromthe rigid | ance e Fo
(EE AT AR ) Ay ibof Tt repirsy &sﬂs%aye positioned
betweenbtﬁéggﬁtsalt gp Hl@&'btﬂl Qlaate pﬁ&é{‘%ﬁﬁletaﬁﬁ b‘dteﬁlgd fla ﬁ&tﬁﬁﬁé%racket to
nmber an | ower guide arm but also for a nounting
be pos1ttma«1: batwet:mtlbe/enwal tupport chepetenerhthe hewereguidecain. doppe particular

cmbodi g g FHEHR e BU g O g8 PEFet it AR Rt H Belegier nd of

the Vert1|c§1 #ppdrt inender AftoMRAd b thel PR 2@ tbradket. NRcARETLEAthe vertical
upport nmenber and one end of the break-away bracket.

support A@@dxed fslﬁ@r ionnSWepa»vteqftqr daligidlymieehedie thranowitingdiradket ghpne or
more pobntgJ al‘?n% ﬂle mountmg rbre%kgtl hadhd r%gﬁg—gxév%g b{aﬁget%ﬁi%ﬁaﬂg connected at one

rac nore polnts

or more @bﬁﬁ&ﬁbngﬁlﬂlﬁ birdik - dWaBetackenl the apiksing sidepif\td @bliyting bracket and at
connected at one or. nore points al ong the break-away

another ppigt plene ths hrenk-BpdypHg! e losrer miderngin SiRgae HhacBgind
Embodlﬁ'{%gt, i'f]%e V@?&;sg OF t}fé(ﬁrgttbr%! e?;r Rk Esgg ﬂ?ﬁ\?ﬁhgﬁg% E&dé Qrm to pull

uide arm tot
away frérh ehq)mr)mﬁ'sg tofickehehén uhstcohxrrem kﬂlamyuokrmlﬁk etvay befbm the ri igid lance
i al | ow the | owner %ﬁ (ﬂ;}mtop fromthe
is retracig) i Preygn &fo BCRrert DHRECIHDI

‘F\’}@é’acﬁ%ff HeCenitdRithélt fotb@BGK el the rs@&orn@%h@gf e 18V &VERMe arm is

damage to the rigid ance or to the concrete m xi ng
pivotally omtr&cteé to the rigid lance at a point between the fluid exit end of the rigid lance and

the pivotal connection of the rigid lance to the upper lifting arm. The pivotal connection of the

lower guide arm to the rigid lance is such that it also allows the pivotal connection to move in a

10



10

15

20

25

30

For each of the enbodi nents noted above, the second
end of the lower guide armis pivotally connected to
wo b@onspedl | ance at a point between the flui d BXI/USHNE080450
of the rigid |lance and the pivotal connection of the
rigid lance to the upper lifting arm The pivotal
connection of the lower guide armto the rigid | ance
is such that it also allows the pivotal connection to
circular fd¥ien iwithaeg4ra td tie fiisttend of etlbweregaddarn(stdBighier Bfor daplction of
of the | ower guide arm (see Figure 3 for depiction of
arc). arc). The | ance device of the present invention
r
R e L
move ths eltizalaed drmafitanlaateddvidec Thest meetns fis slecanl fedre @b lelectrlc actuator or
nmotor. The preferred enbodl ilizes an Iect

an clectCTOi oft 1 AECTHER O DHE UHIES AR S8l SHA OT [ acts on The
artlculat@{l Qﬁﬁ rthCelGh at@htoPBLiNG a@chas B Indbh O5¥8LE E‘l@ctﬁf: aEtﬁ@tor (either

ectric actuator (either directly or through
directly br ﬁm@vﬁyem—mk}ebrad@t apth@ad imengbdsiodéente htasd 2 ahm:b) 2o the vertical
ort nenber

support Gt e AP I B BN A ST R A e S E T g The

positiontrgl SRY aRidMmehtRaP 9fyldepiditl Gonlthé SpeaificasivbanthedT@Y the
vary dependi ng upon the specific enbodi nent of the

inventionnWMre spesifigelly ethe pl@eﬁrﬂcua@@lmoy mayyihe pepitiensd en the tfigat Bee or internal

side of tgax?rﬁgal\;gﬁéoltﬁcligﬁg p(gg }%e suﬁe nggggesft%ctﬁ? ﬁéd IB{ %rag ?%%éfe? (131% Figure

3A) or dnhﬁe hadli ficd eerad sidiepif eHettriidal fippuftencider Qdin e sidedurthest away
k face or external side of the vertical support

bac
from thfhﬂé&ﬂé dgnce gp depieted inglbigpigry) h & thefiayngtanss, eueeendiodihe it is
t
attached}d {REROFEC drtaletol il O the VRt ASubbdrf InclbSH BiEen @B fower end
of the vértita sopporsme@bafant] liee pent wicat tieueporat suppotienentet wegmotally

e T L PR B e
the actu%?ﬂ%@t%@d@d% tﬂerl@)pt:ﬂ"lllﬁhg B bt & PSntiRREed thé Fil1BQInALA the Becond

hi s sanme enbodi nent he opposi ng end of the actuator
end of thfsumlet hftngdirmo Thiee agppentiohs fireisngh tiatwhen the sathef the actuator is
second en

extendefl B (gl G £ T ARAE T BRE ar rsEuion Pk tER s of the

componSh@ b tHefarti di@at&CAHPI nonSlirdst RIBEESE oPfaskieh hedhaBerefore allows for
actuation of the é@ er lifting arm causes_ the_ pivotal

the resuliimgenpinelofdiic ange geidriarcearhiternd thesemedinag dlpvepgrfqrihe
1nsert101% AP I{éhraétﬂ)%% rE%én?Qf AR ng?ﬁ%l@&ﬁ%gg ﬁc@&{aﬁ{ %‘hg c@ﬁtﬁ%\é@for

resu con e ang

cooling |ﬂaﬂ131ﬁj gohibi. eIn&hlstplaﬂw‘aBtﬂEmbbdlIﬁwﬁ{ {vaivi theg aétastot being p051t10ned in the
insertion and retracti on novenent _of. the rlgld | ance

front or pnfergal wetago picthevertigrbanARPTEBRIRFRehe igid labe | Wgthfimwndfrom the
concretéalglﬁ)ﬁ a% o nélnvﬁcjﬂ' the Qcﬂﬁ?l'tb ls”ﬁﬁ[y i RRE iof Wlst é?nﬁcl?l?ment while

elng positioned int ront or I nternal
the actustor fraglee difectlyattyded ite thle vsttmabmppmﬁe wizerber, it heme egbaddiments as

BT RN TN T O e
bracket W@Bg iﬂf&ﬁsto%’ﬂ'bleﬁveteﬂ %n@%%@%froﬂ@é/ Re afliif Bl dondbitRANTGhe

he vertical support nenbe in some enbodi nents as
vertical support member to the end of the actuator.

In an alternative and more preferred embodiment, one end of the actuator is attached to

the back or external surface of the vertical support member between the lower end of the vertical
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noted with regard to the First Enbodi nent and the
Second Enbodi nent above, a break-away bracket will be
WO paoeosizgposed bet ween and thereby provide forP@EruUS2008/080450
i ndirect connection of the vertical support nenber to
the end of the actuator. In an alternative and nore
preferred enbodi nent, one end of the actuator is
attached to the back or external surface of the
support weenthiec ad the pydoruin. niarthis rsathe ewdeodinidne thovwosiap@ndbf theactuator is

attached\e/tﬁ%]%%ﬁg?glgﬁr Pt or ; gggg{ Egtg\/ﬁtarll1 g'),effurl & g@tf l}!}}f:tnlg)aolgl:' ]zftl?lg rEEErm and the
ﬁllcruma%@&rt%gnéc‘?loh@ %e%%%ﬁcﬁ ihat &% B That ofhP Qgﬁﬂ%‘[ﬁg RlVRGBed or

he first end of the upper ting arm an
retracted ukwation oflthe sppear difieariocesisertbe piveal swebmetadf thieeemainmg

of th tuator is.extended or retracted, .
componZlf g R R at?ﬁﬁ%laﬁe@nrslmeﬂ ghan phich loes ‘Pfetgﬁf%lt“&fé control
of the a8}y 8B ki Ohndd \Wehil AR R HREPONGIRE Forothe H@@ﬁlon and retraction

articulated armin a non-linear notiron which allows
movemdnp pf thheigiklkote inﬁgthc comnerete rmfimtgrcentan@t érdluid h@ectlpgl th this

whi | ti
partietyr FRRE e S e PG nd Bt bt fRgmaokptpoe of e

vertical Bﬁﬁp@ﬁtrﬁ@nﬁ‘dim Clieeti €1d MAnkk ROw MY @h fidin fhelcohdrbieGnixing container when
injection. In this particular enbodinent (wth the

the actu%ret ig4blby rearted Bhisisecondembiodinaens isreferred fantwe rSppArate reasons:
the shaff&fr tﬂ@g&uzﬁgr 1% ﬁ dpt(‘-!c%& ?81%' €X f%r?:ﬁ %%ﬁosﬂ?er@ﬁér) thets ?em 1 aoq in use since

IS W rete mXxing con

the shafmlg earatcted aad tthea\t/aghu csftﬁmhdtyatmats shifteé b thEbhskstdeadmick Vertlcal
nmbodi nment referred for two separate. reasons:

t he
support SYhiEPR hsfeby REO NG A0 BHIONY SEPAtEE B SY¥eTsises Rreanter of gravity of
the lanc&IQRSUE %ee{\é}%enm% cm LiBEAR tﬁpéenLeQ of %%ﬁ%: eﬁﬁetsh@% ture—
t ua ITte

Is retracted and the wel ght of t or iIs
by bringing thh eelhamfgrdmyaff tlndmvwcmlm»omamts suppowith sys trerthdr tieis ddmys

additionglgq%li g thgr%g il O 81‘|n fﬁﬁgoblnéhiséngag)\(}trgezﬁf hi X Fz?thgtgr rtngy be
directly 6@4thed fckhe R/eﬂtlﬂaﬂ §uﬁﬁoﬂ\hfeﬁ1b%h €n SRS &ﬁb&flmgﬁt@Vd Er)éal@ﬁwﬁ@@racket
ort structure- by br|ng|ng the center of gravit

will be léifemf mwd/\betwmh@rgby providedomnirt indisees camasctien of thie gertical
support{n%ﬁ@%rt%qﬂégﬂ(f)mheg ance to the entire system Also in

€'t he actuat or may be directly

Métt acihatht @nﬂab&lm/eﬁfstth@tahclﬁdmmﬁtudmﬂ[ a bieak &PdVEbracket, if the
enbodi nments, a break-away bracket will be
mixing tryckgpdls spatvher feaigiclatica K @F@B?ed@ P@mt@@%me@rpf the lance

device V&ilﬁ drLge tTh? ‘Pﬁ?ﬁ@ Gt 9&at@fcoﬁxlﬂ 1{% Qeaém ﬁllé e %g?%th% % gid

e end o e actuator. nts
lance to thedbwenglidelamafseabigusd ). Whishoatlbm e/alkaxmya toeekat forick on the

.the mx truc | s forward en th r|g|dlance|s
upper E it b St CPHBLTIBAEBRE (OHBE HElie b MR AT oot the

breakaw@§ BHicket Wi rb@RCGoMvide SALALS (GOURLE 'i1ft?ﬂgo V\Arﬁeacﬁfdg)tr R€move
pivot connecting the rigid lance to the | ower qgui

downwagt im respeaséioghe é)r@@)TheTHre&amy &racket willl dlsoeixelute aspring. This

o VR 5D WSRO T BB g
containeRClnUatR bf theftCerib KRB O hRtkEle Wabllet fabalid &4 BB surface

and allow the upper lifting armand actuator to nove
of the vertical support member (the surface furthest away from the surface facing the rigid

lance).
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downward in response to the force. The breakaway
bracket will also include a spring. This spring wl|
WO eqoanss3ehe bracket to its original position oPCEUS1068/080450
| ance clears the concrete m xing container. In each of
t hese enbodi nents, the nmounting bracket is | ocated on
the external surface of the vertical support nenber
(the surface furthest away fromthe surface facing the
THeWH &btri @RE@kor MIBiz8d REthE bboREmRdRher#d islal 1REr drblédd®mechanical
above enbodiments is a linear or el ectronmechanica
actuatora Bty\itliging thy tynei dfiagiupigr.tinispossiple tostopet aiehasen pesitignswithin the

e ofJRTFSH Bt e FRTFIRBEEL AR Rl G

types of ABfub10Fs. ASccofdiSN Paisipbe dievirichchhided of tPpRs@it invention, it is
actuators. Accordingly, using the electric actuators

possibledp moepiseiseE positiy Serigih lance wiith regpsd fophe cererefg ixing container.

Furthern%rg C\!vﬁl?wéarqﬂ%'tﬁé Pl?stt}il?t?o ﬁrgéxﬁ C\M)l]i(PEﬁlS %n{ &ﬁs%ﬂ?ed above,
oncrete“m xi ng contai ner rrmre WI regar

the electhb @ctiabtos is Iﬁﬁfeﬂﬁimmm@ﬂdadeﬁ&l@&maﬁﬂmﬁb thenincludes a break-

di,scussed. above, e electric actuator js referabl a
away bragkef ygh PE}Hlﬂe%itaé]P?é’c‘E’chgy sethgacyator BHEC bRaL PRI Aagedss 1o the
vertical ?{@% n?éi\ﬁyer)bﬂbaa‘i’l%@ftfo%&{ﬁte?% vetheit danbedcdidnEd l(}'cﬁfh%r movement

actuat or at the point ere it connects to
occurs iv gifitationd wherpthe conaretaipar Ingttoick iphldsavw oy froo uing Eysfcelrmb@fnmrthe rigid

nce . deV| nt er _noyenment occurs
lance is G SR SHHR PR BETERETL IR RGP ROBRT © tiglayee device
(particulafl P M MEd P e RETI QLR rdiRally finfn RN E:tiS adiBitbALliRDriginal
This spring l'oaded nechani smtherefore prevents danmage

positiontopce the rigghleacadensicsieq hahppprariod theytrucke thfgihat tha sprang mayl

t th t
optonlf . S8 PFSAE Rl Vilet PPk ST B REL B e by ne
lower gth@PRET arf thé herticaluafporiNakembeh@e Thigd amrfrcrwthrmybodlments)
optionally be present in the enbodi nents where
mpage feetonirel tiempyeagnbefithekance ﬁémrlbwnglg §legtsic motor

which 1@0 < rtgng:lt:st HSE.? dﬁ/ e({ftttx&?llvoﬁn%gﬁle ncet f\jcg %g ﬁlsc;{(?J crafél g@?gaﬁhed at any

pivot poirhef thevarcerevioé. Bhiendngpndaingoneiof the@mot poings, dhie causeLmovement

notor. which indjr ctI acts_ on one of the ots af
ot that ppRb pich CamraUTEl hoash A el TSY (5 Forh B! Hifyjance device
due to t}ft}ir\iﬁ\tfotﬁl(%blrdﬁm%lﬂ tla%nle ARG ed B feLib1 B TRBIOP H&t@%h ﬂg: fdl¥fum. The

t he pivot points, this causes novenent at
preferrecfomomr isvn Steipperdyis®g siant itys cheingrete cohieolghe taiatm‘n Gﬂﬂle wbtor shaft
. .the conmponents. of the | ance device du i.r .

precisel gD BRRE NBORY Fhons SO s Ee BRE pap ity sccpmplished
with thei0¢ 6f a Q@afr $0R6r 4 BRwhhambPany BeeP hRESY R R URY art for8uch motors.

St epper Mdtor since it is required to control the

H@taatqab@pemthnr@ thptystenselethe prssent iinvention for apjeetimgragoling fluid can

be accom]gl?sth(%% (l_)) ﬂo ngp\t;'t tﬁﬁ grel%erred rPé:tEoéj 1s\{)I tomal?ec? me%nr%t "[%e system

preferabBhiatind ey arﬁélyctl@hhﬁfonffeﬂﬁ&h&tﬁﬁmpablfé otf h@eﬁ/ﬁﬁg i Oin&jd 6fsignals
notors. The actual operation of the system of the

(origin of sigsalsdependeritipen thedyps af wetemg The G‘PIPtFleef Fajl ke arropioller that
is read11?ﬁﬁ(%9ﬁ) d (B glq,[ sk%xgh as aﬁ@. gréﬁrggkz‘l)e/ gc%ég maghqro@l%re(fﬁfd),egpf@{a%ﬂgable

aut ona
automatic controller (PAC), a computer, a distributed control system (DCS), programmable
relays and the like. In a more specific embodiment of the present invention, the electronic

controller is communicatively coupled to the means for manipulating the articulated arm of the
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preferably includes an electronic controller that is
capabl e of receiving a variety of signals (origin of
wGar@nabs2zsiependent upon the type of system. TPEI/US2008/080450
controller can be any controller that is readily known
in the art, such as a programmable | ogic controller
(PLO), a progranmable automatic controller (PAC), a
conmputer, a distributed control system (DCS),
lance depice gtharrsticactuatoays thartectditembioke . Inlarstill fomlice esfpedinidne, the
enbodi nent of the present_ invention, the electroni%
electronicionirpllgras commppispeleauPledingt eplyie Bie aciatos o oMo iy lance
- [
device HF P Gl B B ) B o oA S RSy HER such as o
support sthidibre ot ra centiagiflnid sburce,mesr astre semisers oorthe Bgiddance 1 other
ommuni cat i vel y coupl ed n%%@oPlr to the actuator. or
parts of fssystegrang gge PLIQE @BIFTaSe 1hGelesrericeaniEaier B2y b iR viteless (¢.g-
infrared ! IRE, BIGEBSHAENY.) OF wikl cORRunKIARPHAR R Qe drifore ¥8de8hry or optional
such as a support structure actuator, a cooling fluid
componewsipLe spstenor nore sensors on the rigid | ance or

t he rts of..the system and one or nore cameras.. The.
hecehelfettortieboredongriatennef brabes pgd rif inffion
More spe&ifitalye th offfomtdlduséi thdele@ionid confrolér Rl BOMBLIREE & the Bupport
Wi th tthe one or nore necessary or optional conponents

structureéf thpeyssgpet B alitheonsernplated [ty the dertionictdeatrelle dpaydif emotely
ontyoller is not _a. crifti of [ 'l e

oot GESAELER B 8yoPeflBERE by ALY BAoner

position6® it 4110kl BE dFieyr df@a contteteathck @o tdach suFakd wiidowadfuhecaicrete truck

the system It is also contenplated. that the
cab and gnug eeramprdsde e deqtenicreptralers while eill beipg ghostieraughiq fhe system
: i.cul : i 1 h
o alow Lol Q08 PR B PERL B SSSRRN TR i
instanceslrthe electedniacamodeeney tiso bk ahendhebtdevoustthaifis toheirelessd oy

. of the concrete truck cab a i nput. commands, to t )
infared REGE KD S CPOMIUGIcatiln B tag PP RGTE] Hubhapgevice

can be opBratdd&roty 88 LIBcARBhEIAWNE R £bWrehd @RERd Bi@PIAEK T he
m xer container and inject a cooling fluid therein. In
Bhectiedtiegicanootsllertnivy genewatly baicenizgmed ol dperatoreach aif ghe regpective
a handhel d devi.ce. that is i ireless (e.g..infrare .
componggsd TR B A epan e Boripuart okl SRER kYR PRERERyred in
memory? YhRBIdidd® dxpheiheded idRyY i TR clatfrohie copesibd athyfal@Beasayipped with
ocation i1 ncluding the cab of the concrete m xer
a prograpyyabike cenffel BOeRssNEHNG. THATPBI, lanaskralprags Heyiap. rylappand well-
. e i . . .
o SEELOHR 4 SRRERE SyRREE Rnd e BRBFOLNE o o et
Optionally fihe pleogsracromarotiecimey also sichudech kay-operaedylpcldng mechanism which
according to explicit user input. The electronic .
can be vgethioreapple thenysien) denasenalied-palewmiasan Cﬁaﬂt@é fheRpgkAtion of the
injectior‘?%@{e‘hﬁ)y H{gﬁ&ﬁl o alﬂﬁ% fnﬁo fheTRMBbNic Bnff®R:. §HAWiS9Rd, one
device,” rel ayS and we nown support circuits such as
embodipevierf tisugaitioas:, coatrolidrsncledss heonirolpantlo he oentwil pensl tixy include

nd the |ike. tionally, the electronic.controller .
a Key DaloyihEn KRG AAUIoH PRy plr o LB GEGPTR rBCTeghe SRaor s
requirediigdht 8 PAssRB L RS tHeoRRINBel R rdf 36 6PRra yaRab! b electronic
an operator can control the operation of the
controller may also include, or be connected to, a card reader. The data read from a card by the
card reader can be used to determine whether the card holder is an authorized operator.

Accordingly, the electronic controller may have a network connection to a database accessed to
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i njection systemby inputting commands into the
el ectronic controller. To this end, one enbodi nent of
wa b@esses roni c controller includes a control PEmek2008/080450
The control panel may include a key pad, sw tches,
knobs, a touch pad, etc. In a still further
enbodi nent, the operator is required to i nput a pass
code into the control panel in order to operate the
verify tisysitiemizatldreofthe eard ddider bp bémparingrinfoRimatidbRad fohiie cardrto
be connected to, a card_reader. The data read froma

informafign sfopsgl ip ffee dafabase dadevtilldmhegempodimens the eletramiecontroller has a

w1relessvi‘3€élbé§'r(e r,‘?(l:cx@ gvé}?lvﬂfcﬁ cafs d@t@ctaat%%% bf& er%féﬁg MRbvitter associated
Acco ] Y, ectronic contr er nmay nhave a

with a pagicular bpe:ra:ﬂone@h itlonbasis o tittaw ablassesi gmat ebsamhtroliveranfdgtetime

t hor.i zlatl on of the card hol der by caonparj ng
whether, ¢ BiTHEHIGIPFUSKIS AR GHIPTEIARFY AOrdng nahoRresmbpsiem, any
number 'oF attiEntRati &Pésirol H&l@es%hﬂllol‘ adddtd %b%fro?&@‘?&k BR teﬁ'igﬁated The
el ectronic controller has a wireless recelver :
electronRFcongolénveay) alshbe bpnf@urerdeo enack vargivg mefbrrodtion mlatedlteﬂse use of the

tte soc:| articul tor
present b3S AR BB e sy e AEiEr biE MEBRRRBI - i and date
quantityFte8s A N BuihRiperatdrBe eRdchh 6 Itr@éke‘ap ahaicBhtrdlfer ?rﬁly also include an
aut horized user. Accordingly, in the present system
output dgyige (rugrbe display aud/hem spesker) hat pmmde@ hnfdmatmeéo gredyperator

S ntr ol /i ces are
mdudmg gf ?ng%?%aalggﬁ g‘ar P hays 1S Ogl tﬁenpu&? né‘?f 18’31 C¥%et rack
Mmalhi¢ opesatiodf dith@éle@roni €ortelet 6f dnb attlaf Embb&EnRhESEAE present
system Accordingly, operator identity and other usage
system, FWW%C&QHF@H@ 1ssugy gpmnmpniisdathe or@@amqr@ goraponenis|oif ity system
and, in dohtdl Asest RIRGESEY, lﬁ%k ﬁ%f'rf:thé 081’?1 01kPe‘i"1tsI %lg,h\?lth regard to the
controller rmyasom out ut eV| € (e.g- a
inj ectlordofc,q:oiohyg Ao, dre eﬂecﬂpﬁﬂkﬁn&oﬂdﬂ astsuasr mtldhﬁ ghald rthatdle dcthistor of
er at or |ncl i nformatjon regarding
the lancg gV gl e an ek PTrec R G eley il AL i e time
it hétibfanamt ﬁhﬁec%h@x‘é’éerrﬁ&'l SRiRG! ke 8 &?1 1
post 1Onglgrqt [ c%l a? grlrbodl nment of trfge pr ésent sgsteeﬁr)rgi? ﬁ%lée is properly
posmoned dlog ¢1@¢tmmccmm¢mﬂbﬂ isyucs 8 sommand hmeprashe aprirbyriadmealoe of the

cootmg S GRIP PRSI GTER ay Bo R EERpad souroe e

ultimateW dt of ﬁ@ﬁﬁjécﬁ(ﬁl ﬁcb;ezlel Atk @b itlNcorefdRiliAgcddtdhél. 38 the injection
electronic controller issues control signals to the

of the caphing flyid iggp@plas, thq@eqt@n@ecwé“oll@resms @fqréwt cqrh@and gn dose the
approprilta%%ﬁzggoéflt?e %)ﬁﬁlhg ?]Iq‘h&)é%% gﬂ‘{c%nlge Valve 1t§ c 03%‘% rtl}(lzer ree{nalmng cooling
fluid tharisdongsteant &onethe vANE & zula)eveﬂlt@ tlfiuﬂ aditQE theSinRcORehRdAle into the
posi ti oned, el ectronic controller issues a conmmand

Concretetfﬁlxbtb":e‘??nf%%eréﬁg F}t?ﬁ?gl‘éiaélc?/ i then tsfragtad  AbBYS pRink theiipjection is
completS.OUr C€, whereby cooling fluid is allowed to flow from

the cooling fluid source and ultimtely out of the

Thej edestrioniv cootzallex naaychlsonfoactidreto assigrietie agtual ingertion of the rigid

. container. Once the injection of the cooling flui
lance infi PR e PANE PR PEn O ORET BFAY e o phie present

1nvent1oﬁ QAEBRErdAc 642 Tet ﬁ%ﬁlﬁ’eﬁ’ rc@&'iﬂﬁ‘ic%tﬁ@lk%@u}ﬂ@% fo'%%nﬁﬁ? led[llﬂgment that
fluid source. Once the valve is closed e rema
is configuoasl to rfg:ﬂﬁﬂatﬁ ldsetrttmg thee sigablanet inteethe Comomete mexinglcostainsr. Such
l[ i’\% tb aifi ué ofthelréjectiondwozzlelntothe
equipment includes, but 18 no mited to, one or more’ seénsors and one or more cameras. The

sensors may be any type of sensing device or system configured that will allow for the detection
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concrete m xing container and the rigid lance is then
retracted. At this point, the injection is conplete.
wabmomebse: roni c controller may al so functi on tRPCHES1088/080450

in the actual insertion of the rigid [ance into the
concrete m xing container. Mre specifically, in one
enbodi nent of the present invention, the electronic
controller is further comunicatively coupled to

of the rigi@Nsicegvigtiépare thetprekindisy of ey Juglicedut®d ah@@inket)tod iR concrete
Inserting the rigid |lance into the concrete n xing

mixing ¢aptAingrn dfustraiivgscBsRIp BieBide acoustiggensorsmnd optcal e-g4 laﬁ?rl) sors.

During (gp%ratlca)ﬂ%f He NBlcfn ﬁfe%ﬁgo‘?s @E?gct A8 afiVe S afcABR A t};r ntainer

nsors nay “be any of sensing device or syst
and proﬁdmﬂﬂeglefeetédtdﬁmztnc\aﬁlddatlaﬂl Indoyniation tdéhedidicarohic @lﬁtfroltdn eFor example,

gid lance with re 0 I 0X ty of e i
the elecfg?ﬂ&? a%r%lemh&l r%%ﬁanqg ?%F%mrt&ﬂ %%%Céleaéorrﬁfiﬁwgnce device
thereby Ql@mlﬂ? étﬂﬂb‘lﬁgﬁ 'E’He' o\f%nﬁiﬁe 9f ﬁle'r&‘fd Hdee @ﬁ@éi@étfo‘hic controller

sensors an opti cal . aser) sensor ng
indirectlypeakas thn:rappfopnlae a:dystments tohthe smrsatrcm afeheenglda\ance) durmge

contlnuegleq)cianlgg/({ﬂﬁ(s) 1t h)g@f/tﬁ g{ﬁg&%qﬁ%ﬂer a[ﬁ(ﬂ &H(l{lgl gontalner In this way,

the electBdBE E&MIGr SRINhE 8hé 6F mofeen ¥ AIF R a AERA FRPOfeEMALIE system
controller then responds by issuing signals to the

Conﬁgulad taensore it thhaglddaees ayeids centadtingghy cericraioimyyng kentainer and

ntat n of the.r. ance (the

temnat&? é ct ‘?eSH‘F‘iIOS%th‘%W ﬂi?SF T R gc‘?‘f’g}“%%%%m%h g“geﬁ%aﬁlé{ B‘&r a8
additiona jfHesdodRA infort SerlsbS, Gd RMhdt ic@Re@l nial®epr@ided BREGYre and

during conti nued ext ensi on (insertion) of the rigid
transmit) pAgTBIES ((Yie.e- 8- hedefeed eipanpuigu ée\a%tﬂmer@@ratwrrpftthﬁ %yswgymay then

I r

observe :tjl&fop%ka?%h (E)}lsegi patnc #/ E{%g'gﬁ sys cg %ﬁc(i: %L unr 13%‘3{?&9 'oWerride the
electronneutrellérhainakh ﬁlernegeséaﬂyaaﬂpﬁtraemé ds cont act | ng the

concrete m xing container and termnates at a desire

IR G TBRPSR PRI ?@ﬁ&fl@?ré RPN el apA gputroifer is firther
commurﬁ:attﬁ/@@%'uﬁl%h Yo tefif] efd@m@ggﬂsﬁﬂgo&]u%ﬁnénlﬁ thaPhay Also 'B@rr@presented by one

sensors, one or re caneras provi ded t
Or MOTE SSPLLSE dha mdnparauumensqws ctuld bs amvtyase Oéteglperatmrd e@nst)e;ed)

Q an out put The operato ystem ma
contempyfleftBE B\l e SPLETIS TP MRS FEVEE | EiACRcay A copact tpe
element @UHIAWe 16k8Hd GGk dthE BSdcdtOnlixiSf RRERe0 VR dotlict #Be

el ectronic controller to make the necessary
temperatyl¢ probareerld be pricraperaturd measpripg ﬁlem«?mmonémt with thgeuter surface of

the drum Hf: the %nc%%(tg 1?1‘)1/1g2tr?1)1§16 I?Ae%ﬁ% %19?1 Itééppg rlellda fios Se fllungtgvl% Jontact

elementemumeﬂr&-mmaiplamyid HesBidpds.r Regaealem cﬁfdhémype BEc@i’cadﬁBIeﬁlent it
sensors, The tenperature sensors could be aﬁy type

may be gqaiisasted sHob t%@éﬁ%t@%t ig Bistapehdwg ratatipe ofthe drgmcie. ax bamg
spring 162304 &Cﬁmﬁ%/&’ﬁm@;i e@g tr@o%tﬂ @g@ sqﬁ}’ch&l? ekl'Bllﬂ Ebe&ﬁht toa[Pe oyter

contact t " coll dobe |nS| uts
surface efthe deireamnit xatags. Cib i dscn@mtenijplated drat &tetcohgaplaalement may be in direct
erature probe could be erat ure neasuring
contact WTR His HOFICIBET A FHTPIR! ASOBIC Uit (AR B e thaslevice is
an infrar@ll sEli6r. CORGFRtRedfirth H@idN Gl |Q1-kAKEn 85d fte LEIME &HeBuring an

readings. Illustrative contact
object’s (e.g., concrete mixture) temperature from a distance. The infrared sensor may be

mounted on the system (e.g., on the rigid lance) in a manner that the infrared light can be

projected into the mixture in order to take a temperature reading of the concrete mixture. In one
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el enents include thernocouples and therm stors.
Regardl ess of the type of contact elenent, it may be
w@emwspsizes ed such that contact is naintai ned decT/mg008/080450
rotation of the drum i.e. by being spring | oaded or
using a brush type probe having sufficient flexibility
to adapt to the outer surface of the drumas it
rotates. It is also contenplated that the contact
embodirBéR BB inffiRyd Measufing de@6d map Mohede Ataddd sighEtoCREiffa8s Aming the
i m xture, An exanple of a contactless tenperature
infrared pighiuidgsirgd spofi dropesation, thefterap@atusesessnr meagpneg thedemperature of
- rin Vi - r l.l. - kno . -
the mlxﬁeg@%,,icglgcrgt% ﬂél%ﬁlz%){%ogta\{%.d dn ’h{écc\gﬁga?}{eé? gg{ln]g%(% ﬁﬁ;gi;%lg %pglfatlon. If the
mixer oft thePEicaéte frix feffodeddrat aac@ld, ikeconftbllar shdissieRsthe BRY¥em. In one
_be nmpunted on the systen%ée.g., on the rigid lance) in .
embodirgentpthp aperaler first PUiSH desired omngratuie Aenipsrabyrs jseppwl) df ghemixture
i i r. . . ' £
fo be cof IO, BB Wit In@ AR inf s Pu i (R R pBrat RO RAn s reached
the controdlasmiay myuele voramandiio storethedweot ths esoligghitid,tagd immediately or

acilitate aimng the_ infrared light. a desired.s :
shortly tL?FeﬁaﬁlB?éF%\t(a}%ﬁ{e r%aﬁ‘glapé‘?rﬁ@?‘ét[‘% e O lsrﬁlssgs"@P@glng‘? it the
temperahBIPEHE LSS g uid h@wfﬂg(ﬂlﬂfu?h (% 9eid 14RE S REKufbaxt ur €)

contained I n the contal ner durihg a m xi hg operation.
Ihfa préferred gmbodimenthe thopesett enviehttonthecl earopacemmirotleraeceives a

. cold, .the contro] l.er .shuts wn the system..In one . .
sgnal EQAn el pgE e PRRRISHGD URAPDRY HGPE P S 1o < dLide dgh o pivoting
bracket 6©HPB Bheé HEBcd VEHBEIBlo cRer P86 N@EH neadihig bhheihXle WF eheliper lifting
be cool ed, before the cooling fluid injection begins.

arm or l@yereguidrearmetaples elewironiseonprollen whish iretaighedds on Hés information in
. | ] € i c nd t W h
maling §BRbrRifin (FMh 3 eIV orgfo S S s i ot OF
insertiorf 8tréabéd)! Mhe indindmlern aRyfalsorpetuded BasdhRi 0asds.to bfevest tAt SQuator or
contenpl ated that the tenperature of the cooling fluid
motor frpMIGIraGIng19F IR REYINd PRAITIGHMPIR- neasured. In a
r.ef.ar ] t ] ' ' .
SR s CERIRD s herh 8 RE PERED 1 IYBP I Aheth BPactuation of
the actuatoc | Anthepbentiometet exatucestthe desixeéd reddirfg (thregresstance), the electronic
| ower, gui.de arm of. pivoti bracket of_.the |ance :
controllgfURELTECHNES hHPHRPIEKSS B SUPAREsLoT REstfiSgo Sh qif he motion
thereby gﬁgknﬂ%tggmtn%g upper lifting armor |ower guide armto
the electronic controller which in turn acts on this
Whilothesbp onsensorarddtengiometiss endrinnlndnogiersf cansmsedtostrigger the

ctecronf{iZaFHaRL: PR hHERe HERERLEE: ARG GrBletss uch
external igfdswikcheO Ry GRS &8 ub&l frLY&ahHlishiBe atldmb@i. or not or
fromretracting or inserting beyond a particul ar o
Bovsing an elegropiq ¢antollen indhe BivisoUPBAPresent paiteakien.ahdesigid lance
5 . e . . .
encoun 3 S CuAIRFe HRELARAD Bha AELUAL B0, Rl comtainer
the actudten@iroggh the eptigsioadalsrejk-awiebatlet iitibrddctin Ganbusodnhteydiments) will

whi ch receives this readi ng makes the determ nation_ of
rotate fregh gheredectignicopntrolits ragsteis i QHEREINKS 1 e 2GHepter{gus torfhe actuator

needing %r+ ?o&fgfeto ADOUEmE &fs?‘acfgz %@H‘f%g_@fﬁﬁ@ﬁ giﬁggﬁ&: to retract. This

I nclTnoneters) can be us to t711 gger
prevents damage to the system and will allow for the automatic resetting as the lance separates

from the obstacle. Limit switches can be used to accomplish the same result.
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electronic controller, those of ordinary skill in the
art will recognize that other neans such as externa

WO o588 t ches nmay al so be used to acconpl i shPETIESHA81E80450
result. By using an electronic controller in the
system of the present invention, if the rigid |ance
encounters an obstacle during the insertion of the
rigid lance into the concrete m xing container, the

Achotad Sove! e Qihgh A& e HRY bO gemnRe@ly Moeakd Wvéﬁb@cmaﬁnted to
utilized in various enbodinents) will rotate free. The

the crosgmemberhfiam ¢iche supppestrpetyies fldose of erdinpngkill s the aft will mecognize
C ' r .10 .

it o BN USSR ST IR TP BB o

means khéwi &cthe afffsush v @R Nbrackta®gollegs. t RgtifyabeMmhassoMdrtiinary skill in

allow for the autgmatic resetting as the | ance

the art may fustherdecompizmthay éhedweé@we mayhermeygablyraeuniedto tﬂ@e cross beam

memberlﬁ%l‘ﬁgl tg% \% lnlxesalE F(ﬁlld ‘6ra&°bt§1\9ftﬁ‘ gol?epso Hi‘&ages or

[ ‘ance~devi e per ent nount ed or novea

low frictimugtiées to attadhethe: tanssdm@txerthebﬁam mémbérebeamp ﬂihletmeans for
structure. _Those. of . o skill in the art wl

permanenly 9 Hioygably, Afaching the, ee - dgeds t %srowénﬁebméwtqay be through

the joiniiR YRR ektRaf NPp&it ARHRE @ﬂh'ﬁﬁ&%tmﬁ%‘ra{&eﬁo \8dur &% 18ce device to
means known i n the art such as brackets or

the crosg membeytwami-Uhihmonuting bratkss mapbe pediiananty skinbyeably mbented to

further reco e.that the |a
thecros Ry U P F5° REV R FLAE HA MBS CE e posrRgeg! te
bracketsM@ iaBtMIér tARABE tHeHbistdh@b fi paQicY toialk tRY @fdeedevidMaldhg the cross
rollers and/or linkages or low friction guides to

member heamdipn pee pesiia td@nptber m@ttome 1&1@&@9}6 ﬁeﬁm@@ ganbsmbe stislebly
mounted o30S CIIO?Sr m?:ﬁf)m%%tolryon or m V& ?otﬂe¥ b L 0% ﬁ—ﬁz?l l anl%%s that are
device to 8T cross nemer Beamcan Pﬁrou Phé"

posmong':cbivrthmgh@fnohht&lg/lﬁa&kec aln Gepdodin@EnRtr wutehbeanﬁgym’e luﬁgzed
bracket to secure the | ance device to the cross nenb
Each TOIEFé RRATINEa8 bylipesedgninddiee! omiie Beapeitridiask eftyched to the beam.

i N Ko UL 0L P OO OE Ry SR

bracket Wherelnet motingemarkiet lylembert ik y'(dnl@hwit]n cheassticat appertafiember to define
|ide the | apnce devic ng. t he cross .nenber

a passasP g hichan o hatiin o Frg S s TRer DBk HBRSCaT TS iPafcgpove

embodirH&¥] 18R e?rﬁf(‘)dﬁhe?ﬁ’ R§ ool 1Hél§ﬁé/rdm@fé%§/il)r tigkddes ono@&Sﬁctlon guides.
rﬁ) beam on oné or nore roller beari ngs or | ow

While afy ﬁypc pﬁlmragkﬁt Hoewn h?atﬂle artengydwi utilgaeé tb sdcomphsh thes attachment,
one enbod

b ] |
bracketsgg% ?s tggt ! ad%gltc eldlni E%gur%g &S I e}‘rg{j] t Bletg}sl 1%(615 1&&%%360th as noted,

the verti€Hl SPSFROMEMberdREl ek FRpOlidefhd Bk WHXh Dmbili@filg bracket member
attached to the beam In a still further enbodi nent,

is attachgdypy {weg o1 rare eé‘?}tﬂé}@ﬂtbobéaﬁiﬁ Eesthsr e m Figwreibowithin thp passage
defined Wﬁl%tbgﬂ g[kb;l Aﬁz tical ?ﬁp?aFt rﬁ‘erﬂ?éfra{) 't}{égm n@%?%tra}fﬁl?mgmbér there is

suppor
further npraﬁlsaigesystenvwlﬁ Iﬁheratw}iu&ﬁghdeathﬂ darick ClBVlOé alohg t}&rdﬂﬁss member beam
nber beam is_di spos in the above enbodi

of the supRoTS SievASeig: HeAd l%w ﬂéﬂr%lar/ AlsP 4 e<iie] VEPE (BAMOBRINE bracket a sub-
or secong rngh.\agﬁgc‘ b&'ﬁ:két%@’mfpflhlﬁg P8 Hg)ﬂhfiﬁ%braﬂ&%t 'sb &Mbéré’ Rf?th%fn su member

known in“the art |ze to acconp
rigidly attiihed &t theahermunihg bracket member and the other rigidly attached to the Vertlcal
support member to form a passage in which at least a portion of the cross member beam is

positioned. Often these types of sub- or second brackets are used for further stabilization.
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brackets such as the type depicted in Figure 6 are
preferred. In this nounting bracket, as noted, the
W@ 2000j0858k5 support nmenber serves to provide theP@HURI008/080450
to which a nounting bracket nenber is attached by two
or nore elongated bolts. As further shown in Figure 6,
within the passage defined by the bolting of the
vertical support nenber to the nounting bracket
Bidirectitiabteral trh@fetnenbof tHe 1dneE demeddceshs hesdtsdsafierberbehh 64 thus
.. which guide the |l ance device along the cross nenber
possibley el lgFcerdsics msy de tmayied getosy ke crass awaiber berm maswadlyhythe
operatora(l)rstﬁroggh %@ﬁép%gt s‘f%%ﬁk{actt&%oﬁ‘[ﬁﬁ% !n@a%h?({ Q)chg Ero?s ﬁllé}%%gr beam. In the
second”nmount’l ng bracket conprising two nounti ng
alternative dcksebnetipiredbnaca diteddevive, sichae aatordoghebted @tthaiietbearing,
to Lhe mounti ng bracket nenber. _and the other rigidly .
a mechagiqabaie @T £ 0PIy el eentrad disgudirectient anoverenbptihialance device.
. . . fot
Thus, o108 RA0E L e e ing 50 SiprO AL RRUR s on Gl B lon the
cross membe deamdo iz theaigd danee vaelk Bavter dligrict evith the opening of the concrete
.. stabilization.Bidirectional |ateral venent of the
mixing GoRRT PO B SV A P Iy TSl DOSG Sbsdhe sbove,
PRSHRheinvIRfnl ARCONIRMECL pIdRYss B8 TRUBE 2 RGAQSE nlilfire. The first
cross nenber beam manual |y by the operator or through
step of the prpgpssrcomprisesairoyidingatsystemrfot Ingacting agoolangfduld o theeconcrete
. cross menber beam .ln the ernative, J.t i .
mixture 1 SIFRTSRe (A0 edrishS: Sebf BRHL il is g gtem os described
hereinbefoRN OG0 Apé@fiddNg, theklLém ReAPHAE a sAppRE fatthGahadhftoected
an operator could control the bidirectional novenent

thereto glanedeviegrrompgisingan artivwlpied am ander eansdoasling en hpasgculated
| .Qr . t .1 Qi .ance. MV } }
o, TR0 E YRR TSI S R S 0By IRLER, o s v
end, a flagipakteinltke feem @la tgbethavédténds ienome Hiundreoéivingend ah tedhed exit
in conéain r. A co rcially available trolley

end and g]lé(ws thesHew 06 2 seqling fing theretbigygh and,an (mtié)élélﬂpj ection rrlrcl)az%le
fluidly oBMERd 8 FRCPGarlt ARE MBRFeGt AT AR} 18 TarOOThOBnBe device is
co re. The p oft SsS

crete m xt T irst ste e proce
moveablyahgposeken thesupmirngruatusy sidesaphlde of mjogotgithgrigiddawleiimg nonlinear

e Y84 St b SO LA, Ther Syt S0, B8 et o

the rigiddgngdescri bed herei nbefore. Mre specifically, the
system conpri ses a support structure having connected
Infles eroeesa of theqeesgpiingentioonthe sedond sten irvvol yesplositiening tha fluid exit
.. an for,acting on.the articulated arm .The _ .
endinjefh @ PR e i Pkt Beaeob AR P B et Mol P
This positidd #diadjukee eiryaglothe Bctuatdr bt Mbr extirdg ble adichlatidthrpah&eby
_in the formof a tube that extends fromthe fluid
allowing the exipnyign ehidrerigid lace ang; sybsegnent ansgriinpTar leasighe Buidtepis

. £l ime f L Ui r ) i .
o D180 R L 1S S A 0, FPR B s
where tHelvenédetel mlixexirticke mdll bt thehanteitgped of amtxeecte Titiged tanke(same in height,

) evice i s noveably di sposed an the support structure
width ar&?&%@&ﬁj&m fONGFOGERA g Canvaing). g i Poatiele 19 #ava thiohrMhgsys of
o INEE TSI L FATBRLERT SRR g s o
recalculdtanceadjust the placement. Once fluid exit end/injection nozzle of the rigid lance is

inserted into the concrete mixing container, a cooling fluid is then injected into the concrete

mixing container by flowing the cooling fluid from the fluid source into the receiving end of the
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In the process of the present invention, the second
step involves positioning the fluid exit end/injection
woew2/08530F the rigid lance relative to an openPCmUS00&080450
concrete m xing container. This position is adjusted
through the actuator or notor acting on the
articulated armthereby allow ng the extension of the
rigid | ance and subsequent insertion of at |east the
rigid larick,Uiléhgetkie fluihshith of the righhlanezaldeud thetfhad exigest thesugh the injection
into the concrete m xing container. In those
nozzle (giheyy a@%)sawdﬁatoeth@ RRNCERAHBHENG comtiaer + Thecstarting pnd gepripgof the
injectior? 8ffhis'ch st6B gﬁ ﬁtl d%3 ?35 %ﬁﬁrdﬂeﬁ%o{;éﬁ'ﬁmlé%sé 8?&%](/@ @Q{i ‘along the
W dth an %ng e o e concre m X1 ng cont at ner
fluid link betpess thal @oting Haidesotifve apdtenhatidesit odd/ limpeini mazle of the rigid
allow for repeated placenent of the rigid |ance for
lance. gjpilar trucks without the need to recal cul ate or
{ [ [
e B R A o LB BB PRE B Lance may
be adjustwiigr ietuengrespact ve corhmandsignals foml anngedtioniottongolidren described

nerinb S L Rt B P e AP A S or e
rigid lanrcs agd Mﬂe%eﬁﬂg u§’i§1g ORI Hgdign®ne 8 dALABG Hh&nbd fbheGind #n
of the rigid|ance an out the fluid exit end through

responsivhky meyieg theaigithlings mtq wﬂ@emreé ipesition yelatiwg to theoopehimg. More

spemﬁc%lfr,]%:lrhcgrtn?nﬁrﬁ]g )éigi%%] nl(S: g%g%u?%ﬁ%m tlae gﬁgotn?(fr %Angt%ggﬂt% Blie ac%?atmgor motor of
the lanc€ @éﬁlé@ﬂhbﬁ@ cbiifledi@htht bgpdaatrabtuse. VEHeMesD@sd thb@tesht Bl @thctuator
the fluid |ine between the cooling fluid source and
or motox therepy gllewefar themgid lawéw%wemn@i wigula eripptgiien of the rigid
0
lance reigﬁ@? &)ntjhg\g? | o%ﬁ%@g ?561%6?& ?fﬁxﬂg%bﬁﬂg&l@r Altéljﬂgtl\tewé t}ge ﬁéﬁhtlance 1s
adjustedalj insfiggicdnym s grivds frmmﬁdecﬁenmmmwrsh@ ms&bmreftdid)ﬁ‘bmra cab of

electro troIIe s descri bed herei nbefore. The
the cemefy ek e b e PRICH 8k B9 ogsP Pgﬁle@é?ssetﬂpﬁegman the
conditioh€bPfhk ¥End?QE infik QR ﬁgnlgct}@d gk gndnﬁﬂﬁﬁ A3Y cBﬁgngeOﬁthﬁQidqg the
usi ng sensi ng equi prment as descrlbe herei n re an

temperatlmnf trhe splmsuewmkgurml“/hm gy fre acéagidishehipemiontigngone or more
tlo relatlve to the opening. Mre

tempera %%??@EgP @ %ﬁﬁand signal is issued fromthe

Gh&®ahé MdEiof Qsﬂédn%lét@ rthe QalkvB & A6del AREL YOt OF tHRFfIdWBS cooling
| ance deV|ce that is coupled to the support structure.

fluid. Ompethesgmpininggoptngefuidthap draited feam d@trégld cmjh@rlgld lance is
withdra\&/g %rﬁpt\é\e %1)11109%4@ n{&{n clgﬁta neg Lngd #@&ﬁ cegs 1s I%Y
esired angul ar Ion o ance

Feelagftiithve uhdef‘sdﬁﬁdl@@ efthkthaafre biolsjedie bﬁﬂhe pl’ﬁs&ﬂltﬁ@ventlon reference is
cont ai ner . Alternatlvely, t he rlg%d | ance i s adjusted
made toge @%@lﬂdﬁgsmaﬁa &} igiFanmetiosn i the  aseqrppamying figures, in which

like elen%h% rgl h'h tﬂ@%rﬁ ot a?le% Sl Bdd &if gg‘nﬂmﬁéﬁg ﬁ%]tr&el ﬁl%@gitth? present

&' a st furt er € I'ment of the process
1nvent10t1 Inldnspa&asmmle viaweint iadront vieey, caspelitivelgynst ofystene(100nfir éjecting a

are nonitored. This nopjtoring may conpsise
cooling ﬂ%ﬁ. P9 Wg%@ffemt?%%@néﬁlu?ré%% ) CRPTISHRE RIS qevice (}99) mounted,

permane-ﬁlfl&%r HRY £y, 3mCLMPhbS DRttty (mntﬁhg SmBB&inRnt §8i&ed in these

tenperature sensors on the rigid | ance.
figures is a preferred embodiment of the present invention. In this system (100), the lance device
(190) has a rigid lance (102) configured to inject a cooling fluid which flows along a fluid line

(122) from a cooling fluid source (120) into a container (e.g. concrete mixing container (502)
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Once the injection is conplete, the valve is closed
thereby cutting off the flow of cooling fluid. Once

wo b@owsssed ni ng cooling fluid has drai ned from P¢EUS1098/680450
| ance, the rigid lance is withdrawn formthe concrete
m xi ng container and the process is conplete. For a
further understanding of the nature and objects of the
present invention, reference is made to the detail ed

such as theSas spdwoi, Flgaiear) The €i@id li2t(107) ivbivbtallR@ttached to an upper lifting
cconpanying figures, in which like elenents are given

arm (1 Oﬂ}@dﬁﬁwebgm%m(j&é& Fegg pisrbecnisntens WIthuﬂwt&af;hrlleraﬁa the
vertical zupg%nan&nwr ) taub\%‘/ ?{;ﬂ la {;&S@ b@t 3 é,% qu Q14 BB the

ront vie espec lve
concretd mjxéeg ¢camtpigere 5efl)iin g nbh-lindari faghdora "ﬂmnelir&aﬂfathg of movement

achleve(ﬁg rﬂnéﬁzﬁ %’éﬁ?fg%%lgﬁgrgg I&? It}}nagf'r\xég h)a[ar{c}g e]cg%e\gqt% a?fééll?t:?o)f the concrete
mixing ect;n'falf&ér &) (buflaﬂ@)he -Bgﬁoﬁﬁln% éctx@fl B'oﬁil@ gl liZZ é&rr}ﬁﬁ@ exit end of
of the re nt

figures 1S a prefe red
the rigidi laveenwhenrthere s tdtias 11$;ysttommo(zzlel)l)opatecﬂ1 en banerel (leilwé exit end) of
.. {(,190 S ari i | ance confi ed to injec
therigid gl P froiied o BF Pk e Rt ot 450
THBIA 14500 (10291 daphsle §Pﬁk§1§ﬁnéa}- 2R einBhtQs AeHARE E’}} R€Nengths of the
(e.g. concrete m Xxing container (502)such as t'’he one

Componglﬁs)melpmgamdgml@b@)% of eirtnc*ruéat@rl iram cla Higwoe B, ths lyice dewct (190)

comprs G 2GS 888050 LS LRI el e s

(302) usa(ﬂ béiap reatedton thchextmaalt di€dér saHROsfttheperesl sﬁpﬂolroﬂqembé@m 0) of
for the rigid lance (102) to be noved into and of

the articplgted amc Féguse A¢ Rionisles an aberaetive sgiment an wbwhﬂhmcévator (302)

used is IE@'ﬁéH &‘Fthe Tx?l?mgpﬁ?% &g%g%m éif]tpé 9?&11‘3%]1 sﬂ?ﬁ/o%[%l@fng%rgg Il?) %gt%‘

art1cu1ate<lh hm’n aﬂlﬁe coithpodentshe th@mmelbedmumguwnﬁ aid m&i’rce((E(QQ}lavmg a

... .but al t sitioning of i njecti nozzl| e
fluid injgcgjonepd (285 i Sf (A PEhar hpess iaDe) hing a firs
end (10419fan@" seBIRGMIQN04AIDZZ | Rer lRRRLES %E)‘?l@@lng@qirgttéﬁﬁ (i(bgﬂﬁh)gmd a

exit end) of the ri'gid |ance (10 espect to
second endi(1Q&D), arfd 1 Wxeticad mpmlr@nmnken@l@)dmvmg%mppmﬂ (170v) and a

i gt o 102) i abl f I nt. a
tower engF) ity B b bR SOBPObu® a5 RpOH IS SPohdackauid
receivingeAPEINS APbf the@ighd fah6I{ 1B LM pavdnally anﬁécﬁé&f ® tBe sécbﬁd lelﬂmmB) of

devi ce (190) conprises an articul ated arm (102,

the upper Gifingaiar (199) Thedprasr laEng atmof1043 @zf}lrthﬁrtquthléy amns@tﬁ@to the
d
upper enﬁiiq)f%%)gcﬁgtﬁ Q%E Qeg St ;Iaog{a rélggrp(g li]@ a?)é 1nt ?tvﬁelf]a%alg fﬁr%t end (104A)

of said @péﬂ lifhhgtueld (Hﬂb'nand:lh@ wesnd@nd (D4B)e$ t}@fhp@blt JeftiAg iy €1 04) The
di mrent in ich the actuator (302) used is |l ocat

second E‘é‘ﬁ (oREohsaid A%Werﬁuef& BM @09 aewobrlyvreansrisd tp dhg rigid Tlnce (102)
at a point YORRER IR E:)(lF1 rildlebZBL?it HE 1 fdt l'aﬁéél @ %ganﬂrtﬁ@ PEP%I connection of

conponents o ti1cul at e ar m i nc
the rigidllamwed 1 {2)0& Yhehmppemigftiag fatmii( tD4|)nJIreE1tgumB elm:iﬁr(sﬂ.ﬂﬁlﬁ()l O8Ayofathe lower

N TER C EE LT
(100). T‘h@‘{\ﬁflregyéﬁ%eéfoﬂlé #2suafit lﬁcécn'lﬁrnﬂ)f §%aﬁ%ﬁ€é§@ra%ﬂ(3@4)

second end (10 , and a vertical support
betweenlﬂ@yerh@hsm;gaoatrmupp@r(l €Wdin tHelloAer gmde arm (108). In F1gure 3a,a

mounting bracket (314) is positioned between the vertical support member (110) and the lower
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| ower end (HOB). Wth regard to these conponents, as
shown in Figures 3 and 3a, the fluid receiving end
W@ 1@205530F the rigid lance (102) is pivotally POROSDEBO450
to the second end (104B) of the upper lifting arm
(104). The upper lifting arm (104) is further
pi votally connected to the upper end ( 110A) of the
vertical support nenber ( 1 10) at a point between
guide alﬁﬁMOS)‘ | Tl firenehd((108WY) ofahe Baied guidp arm (108 ifefdre pibdlly
and the second end ﬂé048 of the upper lifting arm
connectedy (94he mppated dragkef (3 (1088) of said | ower guide arm
L Bith of Fnciofs Ehbo ERASCAE BEber HebiEarkl (108 gPRER AR on he
pivot (3004 td rhiacoelo(vEOde r@[rﬁlahbbe(lpizybﬁ why obthe@pperqrivaf(3@0B). To adjust

LT id 2) to the upper Ilftlng arm
the Hgldrﬂ?%ifr 135) E%O’? el Tosea areroBIRyLs OF Porlions (ast Séawa)sala?gﬁhe upper
d
in PR 3 R RELY GRPERGEThLechpSi S 4 e i
lance (102rtheugharn thesmoenang by wtay of theHewpt IaaetméiffﬁOCbindﬁ 00D). Itis also

envisiongi i ey St gt 0 bARE P B oSy B3O CERsh o the
rigid lan%@(l(ﬁ) PRI b R afelRth (gf?tra]v@ 1f'r utes! ik ineits Q%W@ﬁf‘Flgtéres 3

he vertical support nenber P and t he | ower gui
and 3a, @aprﬁllems§3 007 ef therugperdifting m@ﬂ)me»a lewefor weriveial aaneation
coom {38l 556 B PP RS 00PE el R B motin
(as depittpdar the hfddrrd:gr@rlm)lsl Wi respeétad e v otalt hhaction (360N upper
(300A) to raise or lower the rigid [ance (102) by way
lifting agyp tq fhe V%ﬁsélrsupp%fne{nbeo@)avelwoaa jafsterenigal rang@rcFurwe@ tyo
dlmen51§1}gl%)1 ﬁ"ﬁh @?é%}ﬁl I RYE ntegd}‘?ﬁeear? A BnBYIRE {1181%0%? 9%!8%18 ?,ﬁé (108B)

ong the u ‘fting arm
of the lopiev gtid¢ 360 B)08) [K;tlvdsth]ld)yw@nned’thé (3(@@ to theirided Bnoe (10083t a point

berweenife ittt cor P2 B Heriaid L 0BT HHS0Bt9] cPEnGchon | gB) of
the ngldQHf{dei'l @QQ tHe@lpet €ink QMR (QH' qge gfv'&a(l 11:91%)601!1&}}’ ﬁOOC) of the lower

positions (not shown) attach to t
guide artne(ri @%) t(> lmfzt)lglﬂdarfcal(tﬁi’éns adh tist 1ttaﬂm> ghlatvs thof pwofal/@:innccﬁtlon (300C)

d. .As f th h Fi th
o also rifidh B pUGORY NGt “ERaTaRb R oF At B CDER) Elfoe up e aom
(108) tofierin dgcpir ¥@tvalascRpresttih a £430PRirvefodne upper lifting
arm (104) to the rigid lance (102) to nove in a

Igdingures T and 2 theoronoestioaof thepigd kace 6l 2hte the spar lidimgarm (104)
and low%oréﬂdevﬂr}nrh ngsl? ?%Célr(%\i&h&ltﬂ% tﬁh Ylé)ct (?fl lVOQI %%%ck%{% §§(ﬁg%e (fgnce (102)

upper sup por
is rigid a(ntiraatssah & nadnebg ofithdiatti @i fed aral 1naiddltfibh t6 UbmRying the I:()Mlhng fluid.
di mension plane with regard to the center of the arc

Since thaypiveHag Brkets (3\%8) e NI geretoBRyinisrlangdhe aa@rlance (102)
and follc%“t\g@s bd Y& d L@ P A Lahe Q@gzgétﬁ%ﬂ&fﬁ@art?hé {)]l%otlng

rigd ance af a poi nt uird exi
bracketsgBtD)(ch) BBpowfionddenywherd alangake (igid23ncarftio)meliping ahgknown

conn ctlon 00B). of the rigid | anc 02)
means fofadachipg pi ?I%EP’&Bﬁ’i“(ti‘(S’4§°mpﬂl?gmﬁ (st e bt liggiséyo, the
1meoqu£h§&Qﬂhﬁﬁ§r guide arm (108) to the rigid [ ance (102)

is such that it also allows the pivotal connection

A3etmyr depicted in Figures 3 and 3a, actuation of the upper lifting arm (104) by the
actuator (302) is assisted by the addition of a counterweight (106) which is attached at or near

the first end (104A) of the upper lifting arm (104). For optimum stability of the system (100),
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to also nove in a circular nmotion with regard to the
first end (108A) of the |ower guide arm (108) to form
W@pooalss3es curve (as depicted in the arc or cuP@EUSDBY/080450

In Figures 3 and 3a, the connection of the rigid | ance
(102) to the upper lifting arm (104) and | ower guide

arm (108) is secured though the use of pivoting

brackets (310). The lance (102) is rigid and acts as a

the courl@iveepht PF06Y) BRo afalintsiul Be@entRf 6 draviadell the itcé Be\GQIMOY) d18se to the

the cooling fluid. Since the pivoting brackets (310)
cross begmanerpbiie 8@@) Zrexis wentetelingr a%seglﬁbﬁrrﬁeéalbﬂémﬁlglf@ theaqiual weight

0J- I at
of the cdrul%gb?\geﬁ an@éﬁ?%}{e dﬁ%ﬁﬁﬁt&@%ﬂ%ﬁp 8 %é&mﬁ%ﬁ\ﬁla%dhtg rl;?uatlgg %an also
be as31sﬂed be ilet &1d{(tBhM)f coartetvei g Spitingdroe @oﬁlﬁb‘r\f\%@glﬁ gaé Qiﬂﬂlgﬁ hﬁ‘)t shown)
gid | ance (102 ut|I|2|ng any known neans for
“mngo%ﬂFﬁﬁﬁFh 98 N4 ng the two conponents t oget her
C}féct'wlé@rﬁ}ﬂ)dl %Hrt% ﬂﬂ'ivn dlepl %ff‘gs d§ | «galj:}rf zrgzl Jg%a'iv%y Btacket
(304). Iad:hel,mbaninma’it representydéry Higdre |3ngleajrmkétﬂ1@y4))rab}yett(h©4) pivotally

o R 0 e S 10
In this efnbb&imeal q‘hr@ﬁt@f‘(ﬁa wsd ot a8 b%ﬁ%"waly'bfrﬁdketg@@ﬁmt(lg-g&s)mblé: @ allow for

opti num’stabrlity of the system (
the lower guide ermei Qfitto bqpﬂjedaavw froam ﬂteﬂrmtscai h&)poﬂnneafnbemf(l 10) when the

concrete%‘g vl ﬁ%@pﬁﬂp%g%%? efg @e {%ﬁ(? @?{zc? {lﬂé)ewt Otr%cahq%t El&?ss Actual

situationdodinglle pBsifibMBf Be Break hfvagGiatibt WRGRts Rflled BRay from the vertical
count erwei ght (106) can be distributed to achieve

support FSmbALisBewnin Figyre adtigereiSdirtbenprayides dlorisdew péthelbyeakaway

bracket g?g) g%ﬁ%{rl]ﬂge%n (Iﬁg i éﬁl?ﬁ Bt §§Mﬁ$§8nts\z@5\if mgurntl%g %Fac$§t\'@ ﬁ %‘)t is

visible behifd ¢hel @tical bepponanenbadi NN tThe %b@k@wawbxﬁugw (3B Barﬁb@seen in

h | ude b eakaway. bracket (304
front of éws%f%%%%?%m PCOR) By LG brigtet (OdLHe adeghed to the lower

guide arBr@@%‘) % ol Y)@édad t(éO@agréﬂg ¢ ﬁw%ﬁw'apéﬁ?g ?%eggogg{l{po) at the

eartlcu rmto the vert
position meted dxy (QOLHB)O)ThlsI ﬂnbdﬂlmelﬁmﬂmdndBMS a gdarsprigh (0B tousseavthe
bracket . (304 ssi bl e | 1 ..
breakag Frathl” FUET ¢ GG GG 2ol ies op e paraa e hitgRer R s s
attachedttd ﬁle\/\%ﬁ‘ida@ alp Hﬁﬁ’é?ﬁﬁer '('Fm? @hd thelid@ir Whehahha OQPMr%taebreakaway

m xer truck (504) pulls away before the rigid | ance
event. Not@the gas sprister(308)asl attaphicd toalbe wattics] stupmrt orembho(lil Apartdibe
t.is

't' the br ket ul.l e
breakawgg,af'ac 833 (94{) ﬁ% reSed ttl?egtérlez%% v%ib/o rqc ﬁ%r}:ﬁ %H;re Sfugthcg\mg‘flﬂes tge
orientatibh @f#he b8eakivapib@clet (304) heth gAY itslgs V@rtfoﬁpﬁfppwt eV¥nf¥er (110) and

the breakaway bracket (304) of Figure In Figure 5,

lower gupgesm HES) bem foweewbtnﬁé ewtﬁﬁitqnﬁae rg@tde(agn;(h ¢ ghe point that

s AN ] YB3l HBRONS TRyl 10

Ih b paemmlnwlmmdnmn dememnated(bylHiQure 3Tt rhsddikabeacket (314) is
cket is attached to the | ower ?U|de arm (108)

br
located ofythe ﬁ?ételaegmr}a&ﬁ ohheeartsy! we%}nearrmr £d0ne fv@hqruwlﬁcatwn to
this invoSHBPcing TRERR nfingl ek R t3 14 Between the breakaway bracket (304) and the

vertical support member (110) as represented by the Fourth Embodiment discussed hereinbefore
and shown in Figure 7. In this particular embodiment, the mounting bracket (314) is rigidly

attached on one side to the vertical support member (110) and pivotally attached on the opposing
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position noted by (304B). This enbodi nent al so

i ncludes a gas spring (308) to reseat the breakaway
whe@ekst32s Fi gure 6 further provides a side vi eRCDUS100£080450

breakaway bracket (304) as it is attached to the

vertical support nenber ( 110) and the | ower guide arm

(108) during a breakaway event. Note the gas spring

(308) is attached to the vertical support nenber (110)

side to tAeithetbheakbwepkasist (204.Cat bfe’éﬁaﬁo}ayt ral@s ) isharther pivotally
br eakaway bracket. Figure 6 further provides the

attachedgtiagiifferentaioinifto thedowprogmdsan GP8kket (304) with regard

KR0S 5L RSy HRRELS TR Rliohed RO L, W o o
the vertigali suppat me(nb@B()l 10)pariditRe fiest viid (1084 ) bf thedesse&Sgulidecarm (108). The
304) to di sengage fron1the vertical

mountmgbg%g?'m %&é@ %’«{e thié !mt}w veRicelwPpert Mepbray! 1 &hirrially
comectg?ﬂgﬁ?fh%egﬁgsﬁﬁ’%/ ?1154: the nﬁmpﬁf?%bﬁ@k@ i3 ffh@q&%r (?542171’1 (108).

| otat e externa rface o e vertita
Figure 4sprppided a menddatailed ktriiCire of thembhtingrtoeéiet (Gd#) whichduttindrdncludes

e AL B < TPl TR h e g
(190). NEFDRRKe 4, thd BbouBtnd BREES SHnRGnRY (3 lhl%) FQM§(§ hcRubed fﬁ‘?t‘BEr provide

di scussed herei nbefore and shown in Figure 7. In this

stabilityp dihe btaskawaybraddit (M) is nchettanbad td g 1w erguede a(r®1(49)8)| 19 this
emboditpy xﬁ{)dl éf%%%rqgga)oag Slzﬁgl alchatéﬂr?%@ Z%M')gr ; i‘[ﬁ%‘ su%lfl)gg member (110).

In this p@ﬂﬁﬁﬁt B@Bd)cﬁﬁlehﬂ atsékﬁ)nﬂ becalkhwakBalet 3 F8) kedeated dkide JfhiRe first
kamag br acket (304) is further ﬁ?votally attached

breakawat/ bé?CHPtf( ¢erdr thippmbodiments ghel astuator g3 ds foreadtawaryl. the pertical
support e%%teg%t@)nlélt *ﬁtugg&{]&lg&% %@&%?@2&1\%? %&/a}p ec'flo{leI ptgg rﬁgld lance

et wee ower en I Ca
(102) is netribed. Mdkrd Gpecalinally hbe braakiawan (Bra(ckél&&%)ﬁﬁtatd%&:lddkw&re pushes on

de arm (108).. The nting bracket r
the secoff bizalan %agwﬁ(?\pém@ﬁ@ﬁ%w ﬁg%@%lﬁ% @@@» s getual
situatiodPdR6 R th¥ EGQH&? 6t ﬁﬁg b?éaﬁ rhgv ?rl?)?a Qtp@ﬁérﬂ% u‘ﬁ@d o %H@ the vertical

mount ihg bracket omer gU| arm
support ﬁxeglbce184hwmm Elggr%Banh‘r fée diewaioh erchesd the cngldr lenc ( lﬂh)els bemg

inserted 38 Porsicin CoBBRih Bt beiheistre b ge coliuter [h2) e &
misaligni®énd badhB e lah& @baPidd doviciefe hixer {raa&@odﬁmeoa%ufaa&@oz) will pull
I S

In Figure 4, the mounting bracket submenber (3
and rotatg thebieakawayehrackst (306) asry femvhelsecendibiepkaway bméﬁet (3 06) on their

shared pEg)\aol? g%ﬁ??%/n TPE ?%)éfattiloﬁ%?ﬁ%)tgi bzleﬂ%ggaﬁératcﬁag &O% ns({]f()éé Wit trigger a

switch o$ &fe\/eﬂié‘ctlbﬁlcabhaélﬂert( hEg)aé bigadlahe £igidAInde@10d)&o Ye&faki. cal
port nmenber 110). In_this particul ar. enbodi nent,

R ﬁEP%@eé&kfaQAﬁyleB‘f %@k@bre@w@y brackebaf Biguierds; de Figure Sa, the
relation Eﬁﬁefbké'aﬁgw? &?élgégééoﬁ 2 ((f 58@ (jg ?’é%ﬁ)l a/fs 1 Q/'itﬁ T %TP&’ﬁ) HE %mcal

t he actuat orc t owa e ver
support memhelr Ll lﬁ)emnlethe GaslspBingi(3083. diigurath providesaesidengew ofi the

brecav g PR S04 TR ok o Pl Pk op ik ChgF e i s

bnmkawﬁ§9ﬁ%k&Q§@IeS clockmnse pushes on the second
br eakaway bracket (306) which conpresses the gas
Apfurthegr $h808)in Figures lawtdaithe lance device (190) of the present invention is
supported by a support structure (116) which comprises supporting legs (201) and a cross

member beam (200). The support structure (116) can be an adjustable height and width gantry

24



10

15

20

25

30

situation showi ng the position of the break-away
bracket when it is pulled away fromthe vertica
waapposB2irenber is shown in Figure 8a. |In the BCT/USL008080450

where the rigid lance (102) is being inserted and
cones in contact wth part of the concrete m xing
container (502) due to msalignnent of the rigid | ance
(102) and concrete m xer truck (504), the actuator

crane, whobZheight|(H) pad widaln (W) dedecant d}ﬁnbfge)aipas&agedmrﬂak@)tw]ﬁialﬁ)él)ows for

fromthe second breakama racket bheir
the passggf’aqfé@nﬁie%me%@u%) (509 tﬁa{ g %fﬁswere %I}Peeme@ between

Fﬂgb 4 and 306) MA|| trigger a switch of the
themqﬂg e §%§ gﬁgontroller ( 1 18) to signal the rigid

leem:)ehflg 68)d sooroedi 2Q)cfluid Fl'-ing (122) Salyr (324) esd mjdctiomhozzle (112)

are all aéégs\év’fl & mﬁ@?b@&k@%ﬁgr g tﬁ%ﬂ%&.p%%@%& @Ce%%aataﬁ rein by

referencd 09 Fighrd £agH éo\‘)hﬁ% Sl s%ui’Uet(il"Z(f)qg%%téw 18dageqV @(ﬁén?a%lvely, the
support menb and the 'gas spring (308). Figure

cooling ﬁaxdmoomecﬂw)anw bternvmréwl ofthe bystdon é]zﬂk)amghomnaul&guré 304)

Regardipsh 3 jlifod 2 ioting 2R soRr G IR a0 e Ripida P B f S0 wits

a fluid line (F220 w2 suaawaﬂﬂl ﬂ?e cdolifig flanc® WevpsiRd(fdO@)ecAbn i€ the concrete
resent invention i s su orted b a support structure

mixing qoniaulfe;)(SQa).vemth@mmag% lga)p dortkg h@wé@rsenqtzxd@eram@teé the cooling
0
i so PR TEINEL . BEATHE B0 TR SRR AUSHE Y rhed B

support (03. e\m&lleg]liﬁ va(HrB ( 1an)zhs\sh@i\bh1 ldc¥ed defacare t@theopaitan@edber support
ows for the passage  of

(110, ltébﬁ‘élflgf’ épl?ﬁe%é‘iedtﬂﬂ% éh@ Yaé%4()1 2traerhsdeated: M wapshetgshithg cooling
fluid so%%%ﬂZ&%Qxﬁ tlljllé 1@&&@’@1@1{(1%}? &#ﬁw Iﬂﬁzfe??gago% ey n%}a_ ice (102)

source I ne (
so long ésl‘rhd):oolargdhiid]jmlpphﬁd foogéatiofs it Z)e @meretd tixasg container (502). In

i 100550 the rel evant rt
additon, Grosyig )P Py Gt e ebiter f pegites sontogr 118)
which 1%?!&151@ gf §én%1h% ou? Hﬁ@?ecéll'x?}@m%rﬁlsr %@Bﬁilﬂgl& qgﬁg)%gslble for the
ernatively, the cooling Tluid source may

electronmmtreﬂert(d)l &)ﬁe sg;dsqué ms(gngbtp the vao(lid4) Whmguﬂeillgw the valve

(124) to. bg ar%ed&?@en lg)ﬁﬁ%g%[totlg]%ﬁwté gg/oé rﬂu(lgﬁ?f% ua&%@% ¢! Srlg]i?q!] Qo %O)valve
(124) Whﬂcﬂ &ill 323 thdvallveXl1DOY® He@lostd&/heR elel iR@ctidiibrdcdse dkﬁ)mpleted

upplied for injection into the concrete m xing
/é‘bmtaql prsiviously2tievigid tanes (104) may alse éncluds 2y, mJleﬁlqmz@zzle (112) for

releasm% %&o‘éﬂﬁﬁﬂgﬁ”’%@ @g&kﬁqrh%‘z%g (1 fjj r(ﬁggé h‘glgl PL }Qn?figt Zﬂlﬂra‘fl%le 0. In

turn SIng a va
one emtadiraahgte tislé Beis ‘appsrbxm&ﬂtelyﬁmbéﬁn§elﬁpmrthe plate dOhe righd laace
d adj acent to the

(102). f}gfap\g/ L@/gw(é%l%@ clgal Sh l;}NH (tcl) %%81; t%e F?nc‘gﬁg giying gontainer (502) in a
dlrectlol?ﬁﬁg\ﬁ%{/éﬂt Ehdtabnd Eﬁné’g@ t¥ %é@o%&ne%%ll?elﬂ Q%zﬁ e grﬁlgodlments,

anywher e etmeen the coolin source (12
the injedtioe nbale (1 18X isteithrdngt PORB)t awris deipdhableon athoz id>rsnject1dxﬂl)ozzles
as the cooli.n

|d 02 £0 | o
(112) of iggsineB 5o SRy GG IS HEGHHS 18 BHGPELGS (T TG ol
applicatfoRNtidk R651idgdPAd utilifed may be any type known in the art such as liquid nitrogen,

argon, or chilled water.
The lance device of the present invention is attached to the cross member beam (200) of

the support structure (116) utilizing a mounting bracket (314) as shown in Figures 3 and 3a. As
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addition, the system (100) noted in Figures 1 and 2

al so includes an electronic controller ( 118) which is
we@apabss2Hf sendi ng our and receiving signal s.PCT/US2008/080450

Accordingly, it is possible for the electronic

controller ( 118) to send out a signal to the valve

(124) which will allow the valve (124) to be opened

when it is tinme to inject the cooling fluid and a

prev1ou§y§ patcdtthe ﬁlogﬁﬁhhg brackdn €3 1\4§t eareut{lizz4he Wkiet Bnd\(1l1 [)Bﬁbf the/vertical
e val ve to be closed when the injectiaq

support EWH‘&’@%@ 10y a%mﬂl@@ ebthe Azounging Braskes His |h§/ thetq!td')otdn@trﬂ set forth in
Flgure ?’%(iﬁ? g)oref&gt (§ Ao h{bﬁséﬁdfmﬂﬁ?t:u{% I%QEI{FE&MC? 3 i4B) that is

easl ng t e cool1ng e 1 njection
bolted on wz:klleé t(( th ¥2ticpl mppart snefnben{ 1110¢ Tm’lmeumingdﬁacﬂ;r&gmemaer (314C)

nbod |
and and gifuEng PORRE REOBPARE (51 LAMEe PP P L PEabyT o
submem®BR!afe ftRhEPHS LS n&ﬁﬁéﬂ R bto¥id 4P SRE BEWRER HEORL EbRembers

m xi ng container (502) in a direction that prevents
(314A apddt4s)t Thednaanting bracketithay fwthtainnkede vad drsmotersets (a total of two to

cigh) o R PSR LR S i B b obisoRs BORE b Adflor e
lance dek/ 1t €P40) @R &3 aBerhbdbehmqbodh ds fv@lledﬁtheﬂﬂg Ingsvidd e $4r%8 Yevice
to be quickly attached as is appropriate for a

(190) acprsp thecqw%‘rm%mlpﬁr beam (YN) whse ngersbarkig Afnl altedhative mouetghgngeket
(314) cogfl 5@ra¥oﬁo %f&é]ﬁl qx?lwg \Al}getctéo:]ses rﬁ?firgrtébqr §3§4 33 gﬁg?nnd[ lhoép PE mounting

bracket (¥1@6%Biredtiy\e td witidas mehibee(16d).t the cross menber beam
(200). of the support structure ( 116) utilizing a
Tnsdditiopg Iﬁﬁ%t@kf@t bicdinegtionpd laderalmoyemant fdi6s gs shospdindhgures 2 is

optlonalﬁislﬂ[:ﬁ}z%cp#ﬁfg}ql&%th%g the ﬁ%%%g & (ﬁ? I"?Eﬁq\é}gér( ?(?né:gﬁé'ﬁl)imﬁg @?ntamer
(502). ImgdnbpartiCulidénb@asmantpthid is abcoadplished bpal nteEmiEghhxrc&)m;ﬁises a cross

beam act%tmﬁ???é %waﬂb G nerﬁt Se?téeo Vel 9%?%? Gpkoember beam
(200). THSORBIHRE by IRk Jf I’t‘\% of ﬁlom&il%dbééhngﬂﬁ ofinttRe B’Bﬁntlng bracket

verti cal support nmenber 10). The nounting brack
(314) aspperiiened ®om@y tltamhah@lumfmlpw@bmﬂcgtede plabadentdrey th(: Bross

Sy R N
gantry cR@kb6egfs éf‘@nfo\ﬂ@sﬁéfﬁfiﬁﬁbﬂéﬁ§né Sildedr B g HeAdtancERtween the

mounti ng bracket may further include one or nore sets

mounting Rracisetan Fagure dond Sreeiegina) supportangreher beldDi Ahe agtsatoy (243) is
attachedstpﬂﬁ rb%} nlfénqyg %eé‘in X@(%di 3881‘45%&6 eﬁld W]thtar}ﬁea%g %gﬁgl%ﬁﬁg olf((_))He or more

ance devi c he cr
beam cla(rﬁ;ﬁbOe)ndaﬁtua/eirlsumﬁ)rd”the (rﬁbt Bl’mwn)g the Iance devi ce (190)
ac is the cross nenb ; en necessar

o8 IRb LR %g}h%ta%tb Kat®) (dsnl& thoHait gaviaen @t]t)ﬁe\élwdoem end
(102B) (ﬁoﬁﬁé&ign tnE?zlé: 1959 et glglle(r%%f'ﬁ)ﬁggd ﬁ%éa%e @Fgloﬁph bs {t Riters the

ting brac et ( rect to t
concretermndugco@taineﬂ:(ﬂj%)] Nogdtiat the mtata)mﬂﬁfahSprvots (300A and 300D) are
ctio

[ novenment 06) as shown i
clearly nﬁfﬁ‘&ﬂ%t S sesplding a{qséﬁéﬁa il § oo f‘iﬁ%F gt lameg@ 0Phgavels
along thé pSth 450N G182 g 1hikbet(162)G O REH § FuIly HbHebdGRREBhNEE rigid lance
(102) experiences the greatest variation in angle of the rigid lance (102). In the preferred
embodiment, when the desired angle is reached, the electronic controller (118) will signal the

actuator (302) to stop and the injection process will begin. The electronic controller (118) may
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(502). In this particular enbodinent, this is
acconpli shed by a neans that conprises a cross beam
wa@ewnasses (202) which pushes and pul |l s the | anPeT/tis2008@80450

(190) along the cross nmenber beam (200). This is aided
by the use of two or nore roller bearings (312) in the
mounti ng bracket (314) as nentioned above or through
the use of a low friction guide placed along the cross

be used mﬁesl‘gﬁl theapen{n2Q@xhd vadve (124 cdhieh allowsl or fied infdotumd£ thd lbeoling

ance device (190) can be_ attached to antraécrane

fluid. Tﬂaea%i lancexépz)oa@ele)s’s age bPHAOSteErass tugoodkbed degtessdram the
orzonfl SHEEEAELAEER LR UBLID LSl IR 820 i
(the X ak3D2) is attached to the cross nmenber beam (200) on

its fixed end with ns..consi sting. of one or re .

A8 alirraptayfiacans o s heangle © ofdpsrt Of%d&ﬁé&maﬁmeﬂ eﬁﬂag g
switched ?ﬂ’o& BRwry hQRediiA e &Hfaﬁ)r% ohh qh%&h&@ Ql%)ved@rgfe‘élhﬁ‘est #6re manual

art position of the fluid’exit end

intervenitinj @t tase mspdpalpeint adjumﬁ)e)ltsm‘re tdgeired gm@ thasysten( (02) isanstalled.

i t ran of . ion it ent .S the.cqncrete m x

teRePRES 1B anRp ) s RGP g S PR v BfRending on
drum sixe33PodRELIAL Yol &M, th‘fér@xﬁrcb?ﬂh 1865 Py b8 eequfd! Thd\§perator thus

arcs (105 and 109, respectively) as the rigid | ance

has the gbility)to setahetine é‘maéﬁg: ialjee (@M)ﬁs Qg@g(}unngﬁbwng ¢¢80R prficgss. As noted
2 ul | sert |t|
prvion PE AR 3o o ALt RS  BEF LAy oncrr

mixing d:dhtzﬁﬂ@(@OZ)for&lﬁwtlﬂ ofahé ribRinegce((102) . 1IN the pr ef er r ed
enbodi nment, when the desired angle is reached, th

Ehecigio pnee €HRY Fymokretipcti(dpg tag pewarioginge, feted inien Bic.) and is
in the m%_ﬁ'ge%)&otsﬂloﬁtu? Hle%gcrre{eg? X@g@%ﬁfﬂ%é ?5(%2,%&&1 ﬁ‘fe cén&@t@'nﬁxm&l truck

ectronic contr e used to si
504 cantpioH fopeind agl efertttheceval Ve tha 24jd laheeoti 02) witheit ﬂamaglhg the rigid

injection of th ogling.fluid. The r an
lance (1§ %gprgﬁéénfl 3%%&@%6&5@? itk e ol o6 étcfgeéqﬁeem and the
Second Eﬁ%ﬂﬁﬁk@lt hed figanhRk (?0(2) Sotafel %g)lﬁ{té}tﬂlé/ckﬁxﬁ%sap&éﬂfs tl?@hopper (506),
degrees to about 55 degrees fromthe horizontal axis

the UPpe(rtlifen%araxﬁlﬁil) wilhrogdte eloplawise endrexenisforas “E@t on the agtydter (G02) (see
t 1 L= oo
Figure é(aﬁn?ﬁ%?w Wﬁr (Sg lllcfh?‘hm?%% ha?lct{? %F:L‘fg‘g?y F@ﬁ%t%%sﬁg&‘%“%% allow

the rigidehdogl 1 0DpMBUE. Tlﬁdflﬁ‘édll{a%ymc@etf@[)%ushéht(ﬁfd/@%md)‘&ehlfhway
case insertion point adjustnents are required once the

bracket é%ﬂéﬂ éfmczflm@gnngsloach:ét(é@a)@ad Wikh refen the acfuater R toiitsiqgiginal
posmon[gglgg ﬁlgl(r% gﬁl@%@ 82? 1sqpe%|c}f ek '&’l!l C#)ﬁ% a(ké (QeepﬁFs?%ﬁlb%ﬁIment and

Sl ze Oor pro el ng ‘cool e

Second Hrrfobemt) oW repgrd torfigura8ythb @ppadifiingakm f’aﬁem@pte;teat (herefore,
us,.has the ability %t éhe tinme that the val yve.
C

the forC% 11524)1S PerisgaRon the hﬁ@alaaWé§ ettaf dhe lovet gwde amy (sspilagd
Embodlglgﬁ%ngm)étg %nﬁaataﬁgé&hmgl ﬁ@gg@f)ﬁgdé Bt 150'29\%11 Qﬁﬁggqe%éaeaway

con C ete m
bracket (6r) awmefrofi3b@ yertraltsgpdri pembert (h&0)r 4t ghmpwar(a e4AN OQ)iprin gis

connect%{]%{ge ARIN Jt?rgq eb{}:bgizolfgfalgtr gée[t@'tn)r ?gkﬁaobrfaé(away bracket (304) to

its seated position once the rigid lance (102) clears the concrete mixer truck’s (504) hopper
(506).
An alternative mechanism allowing the truck (504) to depart while the rigid lance (102) is

inserted is envisioned to be part of an additional arm (not shown) connecting pivots (300B and

27



10

15

20

25

in the inserted position in the concrete m xing
container (502), then the concrete mxing truck 504
w@ 200908835 f orward and exert force "FI" to the PCTUS2008/080450
| ance (102) without damaging the rigid | ance (102)
(see Figures 8 and 8A). As provided for with regard to
the First Enbodi ment and the Second Enbodi nent, the
rigid |l ance (102) rotates counter clockw se as it
300C) t@ Wlhi(ﬁ thédgiddper(1(DaSttachbewith @%F)rlhg fdatié'tghlﬂfa@b ( A@‘ﬂﬁe truck
rotate clockw se and exert ftorce

departs, é]&q Ig,gfi éancegug)) “((g,l&sepﬁl@m forg ahe arfpatgd @gmag, pll((\@@lj)y the hnkage
it 2B BETL P14 15, RSP PP (A R 2o

then retimmalokegid (804 ) 1GR) sh&s ofiginal weitiond breakamay br acket

whi ch | oaded (308). and wi] h
Er AN sp 8ol iRt e Tgsblan ol Cahueufdma itgucgntact

vithon 06 e 08 e LA BB 0 o s

and experienie gdoree $hidhirestrip és niqtn‘om thg actnamor G08) will fatate Bracket (304)

counter (Rl FAEIACH (168 (1o AP BB T aheiabion il e o
switch ﬁﬂﬁ%hff@ll‘ér (R0%) 58t t@%@dt@?@ﬁﬂ)tloﬂ_ p'@traég)"fd' tthUthgﬁ'uéH (%04) or

108b§} puII t he breakaway bracke away from
lance deyige (1) che bt r@ggpgnqd Mprr(atlg_e 111©9haatsnt tmenqmncdtabove would

o o 30e 00 L0 PR MBS R o

motion i6 304hucted. ITthss Qﬁaﬁaﬁdn ﬁ/@ﬁldtthgg‘er(a%ﬁtchwt}{d &éd@rohﬁ:%ﬁtroller (118),
(102) . clears the concrete mxer truck's (504) hop

which W@B@G}Htlamharqt@ﬁha% Prpecsise Hih theriusk ((304) mgd/fon lance dmkce (190) can
epart while the rigid lance ( 102) is
becmﬂ%&?épmﬁ ?s envi sioned to be part of an additional arm
I{ isalsoshoisigned drnectirag sphsigd svifcBAR Braastid@0@t owabe h
imol t he id lance Qloz IS attached with a spring | oaded
tmp emqfﬁt%ﬁitéaélgggeﬁ@etrﬁtéa% foRdRoEp RS the frace msets ankeigiqtippa)The switch
tmm &P&ﬁ&aﬁh@hf @M 8n AbtyhiGH ?n
or contt Pnka e unti tﬁ% rpgﬂg1ﬁ K y fg%?h?%o %ge¥g¢8?%e
w1thdraw ﬁhmkg@ lamgp pE2) (1506the cineets priking coﬁtatﬂ&e(ﬂ O2pkage woul d
then return the rigid ance (102) to its origina
position. For the First and Second Enbodi nents, if the
It Wil o wradsetoqdith 2)mahoaddiicnehehangesdn theadsttailsi htesinlg, qurstand
of .the oner et.e 1 Xi co t r _hop
arvangerfiy bl Borfs BHIH T P oG8 Ao Binest e p ERIBTLIDE Btbe of he
inventioMth@&hbd @8dd byEthdsd JslidmihitRdart wWitBinAGt YAhAPleERA %&oﬁé" dfkhe invention
rotate bracket (304) counter-clockw se away from
as expregpeq ik ke apg@@l)ed elglg@s FT@’&V the GrosentThyention pramd tintomdeditd be limited to
[ the .controller ( 118) to reverse
the Spec{ﬁ{] egfg)% 1 a ng%\fné,tﬁ?ro b les(gw nraa)ct 5: so that the truck
(504) or | ance deV|ce (190) can be repositioned. The
al ternative mechani sm nenti oned above woul d all ow t he
rigid lance (102) to separate fromthe arm (not shown)
in case the rigid |ance (102) notion is obstructed.
This separation would trigger a switch of the
el ectronic controller ( 118),
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which would initiate the refraction process so that
the truck (504) and/or |ance device (190) can be
W@ o00pes3Ly positioned. It is also envisioned tPEr/Uus2008/080450
current sensing switch or transducer (not shown) be
i npl enmented to trigger the retraction process in case
the | ance neets an obstruction. The switch or
controll er woul d sense the higher |oad on actuator
What is cB@3dgd ahd signal controller ( 118) to withdraw the
rigid lance (102) fromthe concrete m xi ng contai ner
(502). It will be understood that many additi onal

chan tails, materials, steps and
arra%@ﬁﬂe}gffagﬁeﬂgrts whi ch have been herein described

in order to explain the nature of the invention, may
be made by those skilled in the art within the
pri nch-pl e AntEr 6HY) dor lfll?émil%ﬁ%’ﬂiflg@Hlda]éltoe&fﬁl@é"é%@“flﬂg container

H{i)lr@ Thus, the present invention is
(502)’t St?’%ﬁg@%e‘g Lgsl imt ed to the specific enbodi nents
A\h trveswpmirpﬂrMutgl(i/EG) campvieingﬁat is clainmed is: Wat
is clained js: system for ect i ool i ng
7 ut i e 6 58 emRePLE e e nrmer sioes (0 ana
syst e (100ro&ANRMb& HRGM (@@0)@uﬁ¢%@%@tv&eﬁ% ¥ Forlmdrd fgs

conprising: a) a |leg assenbl’'y having two or nore
supportl nd20Bys (201); and b) a cross nenber beam

RO MBS PERES Ao e ) b i

x(eﬁ%r) tok@k Bfoth&SH ki@Nethaithdr s FE&IRG ﬁa@saga\ea;ambh@f sulfficient
a manner as to define a passa

lsaeghff () ande Wi g1 bgtipemihg twp @t mog @mi qméath\mﬁ PSS
3 EaR N0 4000 pRERERh Sl %@éﬁ’%ﬁ*ﬁﬁigﬂtg@dm

pabsagerghy (216); raa&sagevvay (210); and B) a | ance device
190) posifione the cross nenber beam (20
p&rlﬁn“set% &f%ﬁ (Pogitigeyd on the CToth EePE bese QZP)Qbs’f the Support
conpr, i ncl udes a
rigi dSkI?gtﬂ%e(l?é)i%l% e C@YF}b\)\gg%haﬂ%e flow of a

cool iaxgn hﬂwu@tddmlehathndu@m a ragd lampe 61 (2% svihgchf ablowa dii the) flow of

on the artigulated armto cause pivotal novenent of
the &P ﬁ ’éﬁl%ﬁeﬁ]?ﬁoﬂg}a aﬁgn-l i near notion thereby

cont rlalvhd@s tdracangbettRfartidi®atéd Shflto cause pivotal movement of the
articulated arm in a non-linear motion thereby controlling the angle of the rigid
lance (102) while at the same time controlling the insertion and retraction
movement of the rigid lance (102) into the concrete mixing container (502) for

fluid injection of the cooling fluid into the concrete mixing container (502).

2. The system according to claim 1, wherein the rigid lance (102) of the articulated arm
has a fluid receiving end (102A), a fluid exit end (102B), a fluid path in the form of a tube that
extends from the fluid receiving end (102A) to the fluid exit end (102B) and allows for the flow
of a cooling fluid there through, and an optional injection nozzle (112) coupled to the fluid exit
end (102B) of the rigid lance (102), wherein when the cooling fluid is injected into the fluid
receiving end (102A) of the rigid lance (102), the cooling fluid flows along the fluid path of the
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| ance (102) while at the sane tinme controlling the
insertion and retraction novenent of the rigid | ance
W@ 1@2)p533m3 0 t he concrete m xi ng contai ner (5020CT/082008/080450

fluid injection of the cooling fluid into the concrete
m xi ng container (502). 2. The system according to
claim1, wherein the rigid |ance (102) of the
articulated armhas a fluid receiving end (102A), a

rigid larfck (102) end intethd codd2iB)mixagfdontathep &3(12) throtghethé duid efit end (102B)
tuhe that exteQ?f fromthe fluid receiving end (102A)

and optippaldpjectiqn fogzigdi t2)end (102B) and al l ows for the flow
of a cooling fluid there through, and an optiona
injection nozzle ( 1 12) coupled to the fluid exit end
k8 IIDQB)steuf aqchleiirrg tglady loam okcl@intsO2gr, 2, wherai thewlspontrds that

. cqol i nj.ecte id receiving end
comprif i Aiehgpeed i o RS 1008810 i corBpi T o
ef)'aﬁ‘/@?@l 1608 bhe (fouyhaliRah Hir@nd leﬂA? lafld h a&t%ad eAd@)oamnyd
into the concrete m xi ng contai ner (502) through the
) ajpwelegulde @rﬁd(lpﬁblz%omgmﬂr% prd GREN) emd @eftqomh erbEABB);(
% 3. The system according to any one of clains 1
B 2 wherei n the conponents that conprise the

@ratvmaaglq@oﬁmﬁemm ku@@ hbVifg bh Qpp‘isﬂeﬁdll ¢E0A) 202 ) léwer end (110B);
combi nation wt upper lifti ng arm (1104 havi nq
whereinghg {lpigireceing 11@14(Ap2éhaf the sigablaneel Q2) it ommfallypongeqtesijerthe

o TR e R0 P A 0 G

connectédtol thgupper epd €l 0OAndf thehbAihl aupgdor menvier (0l ay d—ﬁlet between the

' he f | d
first end) F4) ?fl%a)?meg l;ﬁﬁgjns%ter%e A phrBe eand st 048556 tarer liting
arm (105)1 %@eccﬁfd ctnla?l (‘)’fﬁﬂ‘?{f the olWePGuiBé Fnk @-IQ)%% is ﬂl@(ﬁal‘l‘}p&ﬁfnected to the rigid

ng arm ( is further pivotally connected
lance (lﬂh)eat Lamoent betmcee(l tlmlfbﬂc) exit enche 0%k ¢fi thatigiduppen(l 02)em’d ehte Kivotal

connecrigsh i it BGE LA [oNBE Pobtd v S B0 BBy Gpsa of e
lower g&lﬁ@ at PO Isi dohhdt@edadified diddkly ok Hﬁilt%@@@fdﬂh@ %hl@ﬂl@a@or@ﬁlember

| ower guide arm (108) is pivotally connected to
(110) mtalmamegﬁfdeqt%@n(lw) at a point between the fluid

v or TP R SAERAEA of 18 bk i SRFAGEE b8Pty pgpr dircty

uppertolthef‘tzerﬂ@laﬁppo(ﬂ;ﬁék)lbera(mtb)t he first end (108A) of
t he | ower &w de arm (108) .is connected either directly

igrthe HERt PREEOFAY 6T Ehﬁéo‘%fr&“il@a%ﬂns@ BRs pl%ﬁ%&on{leqedﬁ)one or more
ft)(ﬁré@ lafg)?\g R%houn hE ‘B}a%féetf(_'% égythét)ls étpa%h&} %t%tne op ﬁlo(“él-ﬁ)ig@en?f)omts to

r gui e arm (108) 1s pivotally connecte
tHe tevedrlepd {10 OB ef thenvieitxal supppp arembree(bdy); ( 1 10) ; ||)

0 00 e R A o
rglgférﬂg?rg% ?IQ%%IQ ?%gk&@%ﬁra&lt@@ 045 t1k {ABRRE AL otANEc OB & one or
more different points along the breakaway bracket (304) to the lower end (110B) of the
vertical support member (110); and

iv) the first end (108A) of the lower guide arm (108) is pivotally connected to at one or
more points along a first breakaway bracket (304) that is further pivotally connected at
one or more different points along a mounting bracket (314) that is positioned between

the breakaway bracket (304) and the vertical support member (110).
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the I ower end (HOB) of the vertical support nmenmber ( 1
10); iii) the first end (108A) of the |ower guide arm
W@ 1®8)53385 pi votal | y connected at one or nore pRCTIUS2008/080450

al ong a breakaway bracket (304) that is further

pi votally connected at one or nore different points

al ong the breakaway bracket (304) to the | ower end

(HOB) of the vertical support menber ( 1 10); and iv)

the first end (108A) of the |ower guide arn1(108) is

taI connected to at .one o poi nts al ong

£ Y88 Sl SR Reaci@n® b s hiar > e fsdpnce devicd (190)

further Ws@i h noeRiREsheett 14 ?fﬂfr a%cﬁfﬁ’%ﬁleqél{cfe QEGRE (%Zg)t the cross
al ong a nmounting bracke I'S position

memberd@ame@ﬁO) Qféhfbﬁ?l@@l&ﬁ\ﬁHthblree(& k@t th(e3ﬂ41)ntlag tracket (3 &4)tfonadd by joining

e RGPSy e SA9) i O T PR D AR P mouning

bracket friefribféﬁB 180 fosrR% AsdiRY Béthween Beakflal §3hdd nfdber (1 10) and the
attaching the | ance device (190) to thé cross nenbe

mountingdasakebmembert (31 #e) isuplpel thesress crambsr pearm 6)00) isrws least partlally
gpunting bracket (314) forned by joining the externa
urface of the lower end (HOB) of the vertical support
nenber ( 110) to a nounting bracket nenber (314C) to
forma Passage bet ween the vertical support nenber ( 1

3 of hessygtemmecousiing gy sraekdeimselnoet whereimthe megng/fire@ting on the
artculatbd oo {808 R APEROE 20N ok B A PRP LRI A
posi tione e system accor one 0
claims 1 to 4, wherein the neans for acting on the
€r iculated armis sel ecagﬁ roman electric actuator

SYSINHR a6qordineCie 28 PRe Abtlains leto Srrdersrindhe %@Blfaéﬁdr?@n the
fi dy@
e el k) 4 3 BB g b
a breaka@@b’@eacmtr@ 04083t is furfliey pivatally comm@dtae dnaor moe d:bffem‘ntrm)lnts

s al.on k bra 3 that . is furt
atong BB Tk Sy L AT CRER B T B Clopt SeriepBit spwpatier 110)
and wheﬁén@ﬂg: Hréw(abmammx?,@@afﬁkﬁér ifcHidbs alsprihfesdgpwer end
(HOB) of the vertical support nenber ( 110) and
wherei n the breakaway bracket (304) further includes a
0] S ccordin
RS e OB SRR D o STy sy e

the vertitdi eupvpm“t emberyU p@)dyetw eaarthelower 1)1 108Y veer vehreal @pB6rt member
support nenber ( 1 10) and

11 f th t |
(110) ang Efée b %‘%@gﬂmre \?k?\é‘?%ﬂéaﬁ SRpeFhEEperd UidPés piveiahip epnrected to the
upper hfgl%gﬁnﬁ 8102 R4 Alelo¥nes AP Sfalth? qq%tho} Q@ZZR%?&%]%&&Q;J 'tl:ﬂagup% eMifting arm

‘ and”the other end o act uat or
(104) at apoimt (FOPA) between whpffrthb upparmidtieg any( 104) isabnigectedito the vertical

e SR B D B o
shaft of thB @ctﬁhtb?@()\%ﬂ@ &idén onfetrE&@d URR&fon bff thi ﬂp;ié?'rlﬁ(gu(%’l% (104)

such t hat en the shaft of the actuator
causes theyrieriglatiovimangs ofdbe eamparenisaf iteraroulathd amp pes néri-findangrotion

thereby &h Wofhngéh)le angle of the rigid lance (102) while at the same time controlling the

posmon

insertion and retraction movement of the rigid lance (102) into the concrete mixing container

(502) for injection of the cooling fluid into the concrete mixing container (502).
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causes the pivotal novenents of the conponents of the
articulated armin a non-linear notion thereby
w@emwbosd3ki ng the angle of the rigid | ance (102pCTi51008/080450

at the sane tinme controlling the insertion and

retraction novenent of the rigid [ance (102) into the

concrete m xing container (502) for injection of the

cooling fluid into the concrete m xi ng cont ai ner

§.508¢ sytenT hecosdisg tnelaiochrvdiengn the ahaion(702)\Whiceted oh e external

; aﬁéyator 302) |is Ioc&éﬁg on the external surface of

surtace pphe, yerical SHpprt gisgpier er (1 10). 9. The system

according to claim4, wherein the nounting bracket

é314) further conprises a first nounting bracket

ubhessstam (@onding toadlaischeheran tHeemowniimigibrapkbir (3 tKefurther

.memper. (3 14 a secon nt | bracket sub er
comprisgE At ol R s TR [ A Sl e BRI oracks) member
(314C) hritl £86Bn@mMTBAMES bradket SIS (R 4B RAIRI REISRLRRAIh&ipport

first mounting bracket subnenber (3 14A) and the

member(d ¢@hig shefumtianteries s fefinesusnsagb betwedn theE)rsi mowtingfbradiet

00). is at |east parti ) .
sobmenfHf P T RE e SRR bl hr Bl PRk PR ARy g the cross
memberdeainn@00) it at Rast pheiatty podiidbnedt i on of the upper lifting

arm (104) is assisted by a counterweight (106) that is

attached at or near the first end (104A) of the upper

d.fHy s:hal .M nim ze . t.he

1% e TRl & g SO AR RS R AL AR LI per
lifting a3 QD4 ilaksistEd dysicotinterved giar( 106)ghdtas stchahst coheslthé ikt dnd

to. 10, erein t system further conprises an )
(1048) o0t prodhi Bt 0P qounter halaricrand driatmie tedeabandaquired
capacityl (Y46¢ MEcteABRAEr gjognal s to actuate the lance device

(190). 12. The system according to claim1l, wherein

the electronic controller ( 1 18) is programmed with a

ooling fluid i.njection sequenc i.ch, when execut.ed,
e HiedstemePig e sheand S0sed: Biloy Bhednihe SisE hgter
comprise¥ ar élect@ANCERB1E (1 1 )0t ABERH R IssUOM)reid doRSREddSsidals to
| east the injection nozzle ( 112) of the rigid | ance
actuate the gampe detiee ¢198)-concret e ni xi ng cont ai ner (502). 13
The system according to claim 11, wherein the rigid
| ance (102) further conprises one or nore sensors to

Perithesiygaal sscdrdinghe criredtl f whéreinaheblekds cdntrbl1&B)1 1%\51@ n
the rigid |ance (102) encounters an obstacle, 14. The
programgir iR & eQabingithe 1éechiny seentest whirh wieniexegitads origpis the rigid
I : .
e 0413chaRER, SRR LD che IR NS gt s
injectiorcimmplei ($ €3) Hfrtieamgid iancal( 1 @virfto thedondieteeaixignantdindre 5 @d).
novenment of the | ance device (190) al ong the cross
menber beam 15. The system according to any one of

16l AeBysketAcddtdinghS eRid 11 heh&ea thdEgikilisicd (1) Rurther comprises
one or more sensors to send signals to the electronic controller (118) when the rigid lance (102)

encounters an obstacle.

14. The system according to any one of claims 1 to 13, wherein the lance device (190) is

moveably mounted on the cross member beam of the support structure and further comprises a
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cryogenic fluid selected fromargon and nitrogen. 16.
The system according to any one of clains 1 to 5,
wob@pe5z2i he first end (108A) of the | ower gui PET/EHS2008/080450
(108) is pivotally connected directly to the | ower end
(HOB) of the vertical support nmenber ( 110) and the
means for acting on the articul ated arm conpri ses an
el ectric actuator (302) having a shaft that is capable
means tohll@x farbdidirgetiomdl laetralacdvengnibigthe lancodeviend 90 aloiethe cross
uator (302) is attached to the vertical support
Inmnbmﬁﬁﬂ%br ( 110) between the |ower end ( 110B)of the
vertical support nenmber ( 110) and the point (300A)
where the vertical support nmenber ( 110) is pivotally
ortecystdmtascerdmgup pey ohd 6f dlaigusdrtm1@10Ugremrttie tovdingtthed is a
eq?.gf tggkﬁctuator 302%$|s attached to the upper
cryogeniq fuyifl sgedipdireRgasoLndpiEessR (300A) between where the
upper lifting arm (104) is connected to the vertica
support nenber ( 1 10) and the first end (104A) of the
Lﬁopﬂre slystemi aggording(td 01y OII%QIf(:dialtrhdttO\/Sh whetefreths fiastend{108A) of the

tower e {ERRELNE B syl FROT) EIBREPRUT BFAGHR | Sla

support ﬁﬁmm 9) &fd thbencamip a@tmgSOrpﬂhe bﬂﬁumddl il dhflisad 4N dlectric
non-linear notion thereby controlling the angle of

actuatort(ﬁ@)lha@mg a|shpfe Ehat isgapablp pf exterdingyandggirectingygherein one end of the
ac’cuatorc(%&) 19 d&ﬂ a{rcl)lgﬁe %%gg{ltshﬁébr%grggg% )el%e?\geém}/)g R e% (110B)of
the vertleﬂrstlppmeinemﬁeﬁ()l 16)andithe peiht G00AS Wlhble th@@értlﬁzg sﬁj)pﬁr’dmember (110)
to the concrete m xi ng container
is plvotaéf}s‘fpém%iéa 6 wRpeE gh@ﬂwnaﬁéoddfané the Qﬂ@erlenti@f ﬁle am@f%.(%OZ) is
t

attached ptpsl(l)ét‘ %pi%; hﬁfﬂ ﬁérgxgg%») aa?t‘i Bfﬁ?go@)ﬁ F)gtg%é'g? E&ihgf A é % 1i#fng arm
(104) is nmnm:t:iedgo thea(ektejal {Bpdit nidnatter ( 510 hgd ﬂhle;ﬁrsitdndtﬁh@a@X)aif tlummpper

lifting agxé(rl%c élllcglstg%g’ﬁ}fe{&tth%%g %&ﬁ%ﬁa?%{kgwhéggtg%é@@ S?tracted actuatlon

of the upfet liftthgUPmt(N64)katides ltﬂeaﬁl@&a%m/&ﬂémé’ bS8S céh &leﬁ@stdf'tl‘?e articulated
actuator (302) having a shaft that is cap a%

arm in agyond mghmgoterothewby a@mtrqilgngmé raagle of the régid lacmﬁ:e (HB) while at the
same tinfe %ﬂg@roﬁ gﬁ%zn)s%rh r\}vgré L (fﬁ%lgtg(?nt 9 5&':}%‘ ng f %%j r%ugg @ 5) into the

concrete\/rﬁf)ﬁlhglcainteﬁmm Pe0) fomEiafetion ofithd Qbolﬂfgdl\h@ éntP Biddoncrete mixing
(300A) where the vertical support nenmber ( 110) is

contaings{Bp-al | y connected to the upper lifting arm (104) and
the other end of theactuator (302) is attached to the
upper lifting arm (104) at a point (300A) between
where the upper lifting arm(104) is connected to the

b o ERgidng s ot ohgatrgl i 1-aieah ToAS! SUdR0sA) of
the lowdr %ﬁfde‘@fﬁﬁ R134)%s ﬁlk}éifah%l ebndebd %F Bﬁ@&ﬂﬁox@ %g@ts Aleng 551%@9@\% bracket

or retracted, actuation of the upper lifting arm (10
(314) thatasisgsllyt drt@cmd/aitoab onmweddififeseno pointsgo cken}pwmemds( 166B} dfche

vertcal §ipop $rfriG (CHE o 4 6P fgPrgPh U AR 1039 Gamyrises n
electric AtudtSre36R RV MshaR Mhdt ¢ cI:dleSletok‘ BxteA®RE hhPRt@B%hg wherein one end

retracti on novenent of th
of the actuator (302) is attached to the Ver’ucal support member (110) between the lower end

(110B) of the vertical support member (110) and the point (300A)where the vertical support
member (110) is pivotally connected to the upper lifting arm (104) and the other end of the
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rigid lance (102) into the concrete m xi ng contai ner
(502) for injection of the cooling fluid into the
W@ 008081325 M Xi ng contai ner (502). 18. The systBCT/US2008/080450

according to claim 17, wherein the [ ance device ( 110)
further conprises a breakaway bracket (304) that is

positi oned between the vertical support nenber ( 1 10)
and the end of the actuator (302) attached to the

actuator((802)iis aftacheppahe up;mnﬂ)i@uing arfil@p4) 4t 9. poiiii€3 @ stbetmeen where the

wover AN bR BT B FRR St BeRprt B 8 Soperiting
arm (1 ow; N attAhed (¢ @R BREcat 09)) Sudl thiDKKenRAE MaFt & (RO SLtdator (302) is

breakaway bracket (304) that is further pivotally
extendeg onretrected, astuatipeobine wpper 1diing emeqi04podusessthe pietpl movements of

the comBP b I3y BRGTRe0 STk PRlne R P IRP LR SRl It Wit of e

rigid lan®® (02 whild 20the @ﬁlﬁe tifie JoBAH%ink HHe iA§dHi OarvetrB®ion movement of the
articul ated armconprises an electric actuator (302)

rigid langg(} 02¢ irdo reagoncreteapixing ¢oapanir 5@ fesiniostemef thagooling fluid into
iy one end of the actuator (302) is

thecmu%%%%ﬁhh%@?n&@%é&@g tlcal support nenber ( 110) between

the | ower end (FEB) of the vertical support nmenber ( 1

and t he point re the vertical support )
%ﬁ%@rwtem@@ymﬂglgﬁp &@eraﬂﬁ WE%fﬁWéE? Bace ée‘ths?e(l&@p@rther comprises
L; I,
a breakéex) é/b'rzﬂgie t@%lé%%t dptéégg?r%ég%ﬁgxf%? q—xéa?(?‘ltlgeg S%ﬂ?ﬁégﬁi?érg? 10a) and the
end of thnn@atc(r&@ﬂﬂa)atﬂaehedﬂe thewreetical suppottppanbdr (T 10)ng arm (104)

is connected to the vertical support nmenmber ( 1 10)
and the upper lifting arm (104) is attached to the

19. Ghel syt Scdoddlg to &HCheldtRlaiiI€ o 5 hehebafihe st &nﬁ(losA) of the

actuator (302) i3 extended or retracted, actuation of
lower gmﬁ@ampﬁé)ﬂ) Isiivatally eonmegtddat)ongan swse p«bnetsmﬂmaabreakaway bracket

o) o AR b EBAREEL Bl BRI A R gPTe orcke
(314) thatie podiGérbdlbatveen (tH@Br):aM‘WaIyQ)rﬁikeﬁ (364 p@idRhé éfical support member
controlling the insertion and retracti on novenent of

(110) andiilee wiegfisdfor aaties optheyrtipatsdra cemntipesta sickiqrgtuator (302) having
a shaft t}i}%tngo Qa{tpﬁﬁl% o§° @Qt%ﬁ(%lﬁg End %ﬁ&ﬁﬂﬁh?&lgr&? gﬁ% g)’% fhg %ctfuif& t%)) 15

e concrete“m xi ng conta
attachedfto thecwenti cah guppoetanamisdre 1 M) bietween tlooloprer sndid168B) of the vertical

support bighs El'nﬁ ad i tagigt iy 9@2% Ry GuEne wemerenad) s ivotally
connectd %tth'é &pp emlftﬁ@ Al( h 649) dnl8hPOREL drAN re éclﬂ?atdrrt 923 ik Qffached to the

nozzl e of t he rlgld ance relative to an opening In a
upper liting erme E)4Yiaka pgint G0 A) hetween )Vhenctthmdpptg liftheg aring(i164) is connected

I e to_inse | east the Z ecti e, 0
o the verfG SenRpiaBoT T Nt et g i LAl aT HERS B Hgid tance
(102), sudhi BRI thdhehabBkhdbefdiét (J0d)nt @xtkllm%dco@ PG, Mtddtidd of the
container by flowng the cooling fluid froma fluid

upper likiggrge (10 sandee theadeitslimey carettsafl thereompagients lod theearticulated arm in
a non- hnelap n’l%tl'(:)ll:l] ?hereby c(cj)ntrolhng the angle of the rigid lance (102) while at the same time

controlling the insertion and retraction movement of the rigid lance (102) into the concrete

mixing container (502) for injection of the cooling fluid into the concrete mixing container (502).

20. A method for cooling a concrete mixture, comprising:
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path of the rigid | ance and out of the injection
nozzle into the concrete m xi ng container; f)
wowdogsses ng the rigid | ance fromthe concret eP@T/KEI998/080450
container after the injection is conplete. 2 1. The
nmet hod according to claim 20, wherein the concrete
m xi ng container is a cenent m xer truck.

a) providing a system according to any one of claims 1 to 19 for injecting a cooling
fluid into the concrete mixture;

b) adjusting the position of the injection nozzle of the rigid lance relative to an
opening in a concrete mixing container;

d) extending the rigid lance to insert at least the injection nozzle of the rigid lance
into the concrete mixing container; and

€) injecting the cooling fluid into the concrete mixing container by flowing the

cooling fluid from a fluid source into the receiving end of the rigid lance, along the fluid

path of the rigid lance and out of the injection nozzle into the concrete mixing container;

f) withdrawing the rigid lance from the concrete mixing container after the injection

is complete.

21.  The method according to claim 20, wherein the concrete mixing container is a

cement mixer truck.
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