WO 2009/055325PCT/US2008/080450 SYSTEM AND PROCESS FOR INTRODUCING A RIGID
LANCE INTO A CONCRETE MIXING TRUCK USING AN ARTICULATED ARM Field of the Invention
5The present invention relates to an apparatus and process for injecting a cooling fluid into a concrete
mixing cont&’ﬁe"rﬂﬂﬁ{ﬁﬁﬁﬁ;a system which includes a lance device havingpéﬁ”a]tﬁ' AT Hrm.
Background The state of the art for cryogenic concrete cooling is well documented in WO
102006/100550 as filed by Air Liquide. As noted in WO 2006/100550, when preparing concrete it is
often necessary to cool the concrete mix since the structural integrity of the resulting concrete is

depenﬁsvﬁm mm?@asm@mwmm@gmm RIeab TyoalymieceaerticRaonerete when
poured, the stronger it will be once.it | crete i at high temperatures will often not
meet the minimum stren@#’ﬁﬁfﬁ;&e&gﬁz&ﬁyﬁﬁﬁéﬁm ates. 15In the past, this
issue was addressed in a number of ways including 1) cooling the water used in mixing the concrete
using alg:leemr tqgvgittmi!ge, or a cryogenic liquid which was mixed with the water before mixing the
concreterand-2)hjectng a cryogenic liquid directly into a concrete mixer drum of a truck while it is
beifig mixed iffle porseenitionationiatiies mixe rpPhretiissrdmyrsoshisan folimgatcophossirigroblems in
terms of caat Hmelinass,aRel G0, aladdijonalisquiRDe tihsaAleldsrie A final product issues.
The second approach’was found to present problems because of potential damage to the truck mixer
drum. FIgdsiebEENthe prior art systems basically fall into one of two main categories: those that are
manualfy,epsraigd and those that are automated. Each has its own advantages and disadvantages
with regards to tabrication cost, fabrication time, set-up/breakdown difficulty, 258peration (achievable

It
productivity, siREry2ieei et oY RSB T SR EIRITRL AgREented 1 W
10 2006/100550 as filed by Air Liquide. As noted in WO 2006/100550, when preparing concrete it

is often necessary to cool the concrete mix since the structural integrity of the resulting concrete
is dependent upon the temperature at which the concrete is set. Typically, the cooler the concrete
when poured, the stronger 1t will be once it is set. Concrete that is poured at high temperatures
will often not meet the minimum strength requirements, especially in warm weather climates.

15 in the past, this issue was addressed in a number of ways including 1) cooling the water
used in mixing the concrete using a refrigeration unit, ice, or a cryogenic liquid which was
mixed with the water before mixing the concrete and 2) injecting a cryogenic liquid directly into
a concrete mixer drum of a truck while it is being mixed in a conventional rotating mixer. The
first approach was found to present problems in terms of cost, timeliness, labor intensity,

20 additional equipment, safety issue and final product issues. The second approach was found to
present problems because of potential damage to the truck mixer drum.

Furthermore, the prior art systems basically fall into one of two main categories: those
that are manually operated and those that are automated. Fach has its own advantages and
disadvantages with regards to fabrication cost, fabrication time, set-up/breakdown difficulty,

25 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

30 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



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 cBRABIRIESTHS necessary to then unclamp and remove the lanBETEREEMS(EM 7y 30hand.
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 WO
2009/055325PCT/US2008/080450 liquid flow is controlled with various electric and/or pneumatic

actuatorg:a@ that Bednaslual MIBRANIRRISIEEINKEE: pneutiiaiadmisiiple Piiar A tsysigms have sought
to overcome the issues associated with these systems by providing relatively inexpensive systems that

adjust V' EEEHIR SRS Srelative position and particular specifications of a given container without
so much manualiistenesitiQRicthateatenstipechlamswitieibane hydienss afsotiexdmplie, systems such

as thosg disgigsed [n WO, 2006300550 ise pnsumatic cvlinders g gontial the fance, nsertion and
retraction du tonfﬁejiié’quweﬁeng of travel o a%oﬂst?fl\}eg(%) fédtor niore. e cylinder can be

coritrollwtbf@jidsmitﬁ@ iy demaenoller speeiﬁraﬂhﬂisofetmmnbunaﬁaw) stitapablenthartiaibl
10extendinglrelracing. Pnea thesigne %ﬁ%@@%ﬂ%&d@”%%@i e INORE'RIG £anQply stop the
lance by activating an emergency stop. If the lance or truck Is positionéd in a way so as to introduce a

collisiodipdesadin N peetbiIGRE ngcws ot tatdindrsy thearetdhedaretdnpeeirarind collision. This
collision.Qffanfefidlts {Hé?é%?réﬁ 1ixel samage A aftar eaugesdhadanceniodsiaeh o the

pneumatic cylinder. When the lance is detached, it must be manually returned to_15 its proper position

which retifInd Goiheild Grnhae orrb g Ethce Bide R R I ABMRYE 2 REstBiiginal position is
complicaiegisiacentaften aadines additionakmanpawek ang equipegRirie compigiestbp task.

Also, while sglstems such as those disclosed.in WO 2006/1%00550 ,doeglijlsgﬂose a system that provides a
lance tHE15% BAISANTLS AGTRTHSREWHRP: CeRSIITEGFE SF 1rasbin el B R I8 20is accomplished
throughirthreduseacfolhisitip leszctl) alio rsptizab acften dbes landewhich phttshbéoceamtdip@tedtia their

workin%%llﬁsl%q% t% B vide the deﬁ_(glrl?te of.movement ngcessa%‘aqvﬁi)rt%%odjgta%géﬂpﬁ E{Qg Ifamce and/or the

mixer drum. ccordisrll(élfy? there exﬁéne}aﬁlgggrfgrvéeléyas%a 't est enetits of fully
automatedobyiseantbe prsiudiiy aytpralst d8graetif oedis etsichedyémust bf trealivecthié tat the same

time proper position which results in significant down time. The practice of returning the lance to
its original position is complicated since it often requires additional manpower and equipment to
complete the task. _
Also, while systems such as those disclosed in WO 2006/100550 do disclose a system
that provides a lance that is capable of movement with a certain degree of freedom, such freedom
20 is accomplished through the use of multiple actuators that act on the lance which must be co-
ordinated in their workings in order to provide the degree of movement necessary without
harming the lance and/or the mixer drum.
Accordingly, there exits a need for a system that includes the benefits of fully automated
systems, including a great degree of freedom of movement of the lance, while at the same time
25 simplifying the overall design. Concrete cooling using an automated injection system is
desirable because it is safer and allows for increased productivity. The more complex a device
is, however, the more expensive it is to fabricate and maintain. In addition, complexity
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
30 in design, inexpensive to make and easy to install, remove and maintain. It is the further

objection to provide a systefn that eliminates damage to the lance device, particularly the rigid



25simplifying the overall design. Concrete cooling using an automated injection system is desirable
because it is safer and allows for increased productivity. The more complex a device is, however, the
more expensive it is to fabricate and maintain. In addition, complexity 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 30in 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 langg flevige sRafticilagiiherigid, janee diksituations whrsgdhe.gongrete baEdlCk She
repositioned before completion of the injection of the cooling fluid. Summary Of The Invention
Accordifgeidian ddpeepoftadipitsent invention, there is provided a system for injecting cooling fluid
into a concrete mixing container, the system comprising: A) a support structure comprising: a) a leg
assembly having two or more supporting legs; and b) a cross member beam supported between the

FRIERY M o BESBYEN legs and the cross member beam being positioned with respect to
one another insuchimmrnieispsdoodeiineraspasaagevway tauilipienididightsnt widtinpetingen the
two or mor('f Ie%i and beneath the cross merqb.er bq m totallow assa%e 9{ a cgpnc(r)er%es,{niﬁeretruck
through“tHepa ‘3§éwgﬁ SRS o TaE QT  o omsEr Boh R S 1 o PR RS i OF HE support
structuregithieilanec e e Vige cemblisingirg) tan articutetadpomithdtdaciudds a cigid lammbavhizimallows for
the flow of a cogling fluid there through;,and means for, acti the artic use
pivotal T T o B B T e
rigid lanpesinhileday thersmene tinvecemitbiiing shehinsemioer andacgbnticrraserasianvbfaiaciyid lance
o the SADRY it TAAGCANIAIN AL I IUREHOR ShiFAaahn UMD RG GNEHRIR UG
container; the components that comprise the articulated arm include the rigid lance in combination
with: a) pasagper RigapcEh hinanuskitbresd dirdrassesorryener B) 4 lewverdguige RasHipaeART a first
end anda. se6and sk 3dih) A& YR IGAhSHRAMEIRE MRELAGYING RD URREHSRE and-lewarend;

wherein the fluid receiving end of the n&;d lance is pivotally connected to the second end of the upper

lifting artfntieiippedamBsdtmmssuriHer plastafyrcbrtetedf tocending fuiciers iy eltedBupport
membey, gh&Roint hatwesn the firsuensiofhecpnse iftibspmoandibeseeandcandafihe dpper lifting
arm, the second end of the lower guide arm is pivotally connected to the rigid lance at a point between
the fluid®eRTBAH 1 igid lance and the pivotal connection of the rigid lance to the upper lifting arm,
and the first end of the lower guide arm is connected either directly or indirectly to the vertical support
member in a manner selected from: i) the first end of the lower guide arm is pivotally connected
directly to the vertical support member; ii) the first end of the lower guide arm is pivotally connected at
one or more points along a mounting bracket that is attached at one or more different points to the
lower end of the vertical support member; iii) the first end of the lower guide arm is pivotally connected
at one or more points along a breakaway bracket that is further pivotally connected at one or more
different points along the breakaway bracket to the lower end of the vertical support member; and iv)
the first end of the lower guide arm is pivotally connected to at one or more points along a first
breakaway bracket that is further pivotally connected at one or more different points along a mounting
bracket that is positioned between the breakaway bracket and the vertical support member.

Description of the Figures Figure 1 illustrates a side view of an injection system of one
embodiment of the present invention. Figure 2 illustrates a front view of an injection system
according to the embodiment of the invention depicted in Figure 1. Figure 3 illustrates one

embodiment of the lance device of the present invention in which 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 WO 2009/055325PCT/US2008/080450



guide arm on pivot 300D in order to raise or lower the rigid lance by way of the upper pivot 300B and
lower pivot 300 C. Figure 3a illustrates an alternative embodiment of the lance device of the
present invention in which the actuator is present on the internal side of the vertical support member.
5Figure 4 illustrates one embodiment of the mounting bracket that may be used to attach the lance
device to the cross beam member of a support structure. Figure 5 illustrates the front view of the
self-seating breakaway mechanism (spring loaded break-away bracket) in case the concrete mixing
containet, [IRNES, AMAKINIE heilPaess seiadd Dtk dliaaauay bslaraifiedaraednigracted).
10Figure 5a illustrates an alternative of the front view of the self-seating breakaway mechanism
(spring [oabedr ek ragvanprhekdiy i a dendseidoribretensiisingicomaineiemovies Bwdymidsiietthe lance
's insertgl (focciuipives pphbeli e (RNGRISIRARIZ N, collBHIGA IlksalaR A Side view of

one embodiment of the breakaway bracket that connects the lower guide arm to the vertical support

memberTHWHIEH 7@ iBeitibamaci&uissen serhinpitrattmot kine wreskhiay pradketng a first

counter-GaGkyise-RHUAAWRY fHan: thadextiaal SURPT MeMPeLOLekrshan, the Ugid)ares comes
in contact with any part of the mixer drum or hopper of the concrete mixina(contaivner. Figure 6a
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25the lower gui nas represente regard to he r Iments. Figure 8
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connected directly to the vertical support member; ii) the first end of the lower guide arm is
pivotally connected at one or more points along a mounting bracket that is attached at one or
more different points to the lower end of the vertical support member; iii) the first end of the
lower guide arm is pivotally connected at one or more points along a breakaway bracket that is
further pivotally connected at one or more different points along the breakaway bracket to the
lower end of the vertical support member; and iv) the first end of the lower guide arm is pivotally
connected to at one or more points along a first breakaway bracket that is further pivotally
connected at one or more different points along a mounting bracket that is positioned between

the breakaway bracket and the vertical support member.

Description of the Fisures

Figure 1 illustrates a side view of an injection system of one embodiment of the present
invention.

Figure 2 illustrates a front view of an injection system according to the embodiment of
the nvention depicted in Figure 1.

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

3a



regard to the First Embodiment and the Second Embodiment. WO 2009/055325PCT/US2008/080450
Figure 9 illustrates one embodiment of the present invention which includes the position of the
injection system, including the path of the rigid lance, with regard to injecting a cooling fluid into a
container sutf 2¥MEBhcrete mixer of a concrete truck. Figure 10 illustFted s &% ITHiment of the
present invention which shows the 5Spositioning of the rigid lance at a typical insertion point into the
concrete mixing container. Detailed Description Of The Invention The system of the present invention
provides an apparatus and a process for injecting a cooling fluid into a concrete mixing container. The

systemgeiBRHse il se R cRdaabigkemoun@dnpraiRr aRbe eV Iy rRURRH pafio a support
structure.gge Ijnce devic%a(i?gcludes an articulated arm and a means that acts on the articulated arm.

Through i B8 BY TR YRS hat acts on the articulated arm of the lance device, it is possible to

control both tifégangle Amueltasiaseliiolaadieltacios mevenent atée igipriaage with regard to the
concrete m@&g.ggﬁrﬁ%g r. In orie embodi en%h%figlr%en?aﬁes? nt ventlo?r%he means comprises a lone

electriclﬁgcél&uaio ac g%?’la ﬂ%lsa?ﬁ%sﬁ%tg% arm. inan a e?néi’ﬁvvee %10 Slgfﬁ]oétn?gﬂ eé'present

invéntion, the Ffreiend toiptisesianmsiedinennofdny ratheritigamaakectbetrimpbtuatat Yo Bhiecarticulated arm

is prefeﬁ%qgﬁggggggrépg{lﬁggl%qstgegﬁmnrg%g eghgf L{)&% iﬁélﬁtgfﬂgﬁi%?tor and the required actuator capacity

in embodiments that include an actuator and to mi ize the load on the motor in embodiments that

include a motbieaRé Bbishesesihtdron Hiew fitetionis teriing basdaneysrsiitpigndsntiadance device of
the sysigiaeaibraitiis shiftsihe aeples @t %%M%E%ﬁ%b‘}ﬁaﬂﬁ\%%&@s be/ 1 ingaiip theegnter of
ep

gravity of the SLgé)port structure. Since the rigid lance o resent invention is an integral part of the

articul 8§59 Huek Hbtereiave sitre hisdanct astighs8llers as in WO 2006/100550 and therefore
does not haverignbesasulated darpirrenticeobtildndpt Fails iF ar aaraiagersiakesae can interfere with

the inS%rl'gc nar?irslg Egp’g;’_lan(:gtﬁggd% Cr%’i?—’a%gg g%rc]k%?)uliecggee the concrete mixing container moves
away while the lance is inserted (the truck drives away before the lance is retracted).

Figure 6 illustrates a side view of one embodiment of the breakaway bracket that
connects the lower guide arm to the vertical support member in which the rotation and

15 subsequent separation of the breakaway bracket in counter-clockwise motion away from the
vertical support member occurs when the rigid lance comes in contact with any part of the mixer
drum or hopper of the concrete mixing container.

Figure 6a illusirates a side view of an alternative embodiment of the breakaway bracket
that connects the actuator and the vertical support member in which the rotation and subsequent

20 separation of the breakaway bracket in counter-clockwise motion away from the second
breakaway bracket occurs when the rigid lance comes in contact with any part of the mixer drum
or hopper of the concrete mixing container.

Figure 7 illustrates a side view of one embodiment of an alternative mounting bracket
configuration where the mounting bracket is positioned between the vertical support member and

25  the lower guide arm as represented with regard to the Third and Fourth Embodiments.

Figure 8 illustrates how the exertion of force “F17” 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.

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

regard to the First Embodiment and the Second Embodiment.



25lance to detach from its support. In the system of the present invention, the support structure
comprises a leg assembly and a cross member beam. The leg assembly has two or more legs which
support the cross member beam of the support structure. The cross member beam and the two or
more legs altbB8HGHEY with respect to one another in such a manner tR&TtHEHEIRIEA passageway
that is of sufficient 30height (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 WO 2009/055325PCT/US2008/080450 member beam while the other two legs would provide

sumoort for therpRROS MG @A OsAB R £FBERTBIRHDAE BRABRMINLINGSRACS hrNeriiBeGiass member
beam a betvveen each set of two legs defining the passageway through which the concrete mixer
truck ¢ H*%ggsf:mg}‘ﬁ%mﬂa stine f6F m@afﬁé?agl iR TERBE BUIEEFBBMBAERTRE injection
system fwid posiicntsie cuderniahbhaverthentaotingaflisiscivieeteckinto the concrete mixing container of
the concrete mixer trucl e that with r. t he legs .aof the sup ructu e, these legs are
intended to m%@&éelgégslﬁfﬁ rftgcs)r%rf)erlesne ﬁ(de% g§|/(§Jne rucPtrlalIVE%?ﬁBé%]eE? té')’u‘fvalgs.o legs that include
structurpdcompanerits fogid lppertsushicd tressdaganms iatd e base ot thixleg ontriped support
structures at the base of the legs. In a still further embodiment of the present invention, each of the
legs (or each of thelr 10structures for support) has a wheel attached thereto which allows for ease in
Jdetailed P taduyentiomport structure and lance device--from one location to

another Iocatl%e a@%&rﬂ%mﬂ whesls %%B%@M@@?@&%@ﬁ%\j@m vel lock

casters and molded wheels of a plastic such as polyurethane and the like. The su‘%)ort structure of the

presentRRIBsHbHbGIRY pETRHEE BRERG CtaiBR bk sl mtempEss ket 1 dtetigticto readily

Sunporhzﬁlaamalgh&efuﬂa}m@mwmhﬁi!ailmqe Q@&ﬁt@@x@ﬁﬁh@tﬂf@% ayﬁtaﬁewE@rrenai@m the support
structure m e§ made from ma terials sucl—has o Lﬁ)on steel, umlnu or a allo %65 sufficient in
o

strengtiTE (\i/\fefﬁ‘?ﬂné AL QR HE HES ST Ak BB%} éfr‘[‘fc?tﬂ }éed? AL &8k that may be
used mettteaneissemasymmaaisof tiﬁlmmmucmlpﬁﬁm&ablmmmmeﬂ@esmeh as gantry

cranes.. Gantr nete are 20ava|Iabg avar&el%of Si es, |n%h11 gwith variey of different beam
SIZES Mote tlﬁat TEracnon movemeni o CC Wit regan 0 CONCIeie mixing

container. In one embodiment of the present invention, the means comprises a lone electric

15 actuator that acts on the articulated arm. In an alfernative embodiment of the present invention,
the means comprises an electric motor (rather than an electric actuator). The articulated arm is
preferably counter-balanced to minimize the load on the actuator and the required actuator
capacity in embodiments that include an actuator and to minimize the load on the motor in
embodiments that include a motor. The counter-balance also functions to increase the stability

20  of the lance device of the system since this shifts the center of gravity of the lance device to be in
line with the center of gravity of the support structure. Since the rigid lance of the present
mvention is an integral part of the articulated anm, it does not require a means to travel on rollers
as in WO 2006/100550 and therefore does not have to be insulated to prevent ice build-up. This
15 an advantage since ice can interfere with the insertion and retraction process, and can cause the

25 lance to detach from its support.

In the system of the present invention, the support structure comprises a leg assembly and
a cross member beam. The leg assembly has two or more legs which support the cross member
beamn 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

30 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 iegs would support one end of the cross



means for mounting the lance device of the present system to the cross member beam of the support
structure may be configured to adapt to a variety of different beam sizes thereby allowing for the use of
a variety of commercially available gantry cranes. The support structure may be of a fixed height and
width or may'RéNid8 3 Way to change 25the span of the passageway thé’féﬁ?%%%@‘%ﬁe
passageway of the support structure to be adjusted to accommodate the size of varying cement mixer
trucks. As used herein, the telin "span" is meant to include adjustments to the height of the support
structure alone, the width of the support structure alone, or both the height and width of the support

structur@ehbenieadimaniswbaee the Beighi andraichb sapheradikstahosiich-suBRaI sibdetures would

allow 30for the adjustment of the _height and width by adjusting the position of the cross member beam

with redafi RS tRETR 4 B R EPabm BT e RS NS R AR AT, AR i B TasH, Sthaldres detiember WO
2009/095825E GhE/A45:200840 $a4behbaath ardinetwithiygicallk conandritadhialesfansaseiving bolts
thereby_.allowing for the cross member m angd legs to he bolted together at djffering heights and
wicine O R RS o R BRI PR BRSBTS RN T o a e
device that dornvpokes fandargetitatadodtm cancratnasang: fmmmanipfl gting toreteing k¢henaiticulated 5arm.
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for example between the fully retracted position of the actuator 10and the fully extended position of the

actuatofj¢ M&te Srettifidimpetrabpdinsaicd henerercprayian rvbmidredew trisestapidhat a rigid

lange, an-wpRes iHegHasm, R AWekguidaReMnaRtha Vel cabsaprEh embe rdvaially sanpected to
one another in a specific manner to allow for this large and varied range of motion. The rigid lance of

the preSBRRSAVERTIoR HHAYRBE HSHEEE 4T st SVCRIORh SEs A BOP S AP RS RS A Bling fluid.
Accorditwglly whectigick lanteats vl Sheekeriab ly:mradel vilstpelitalnmittimy seboyiceyagenicdlly compatible

rigid matciial, The-nper IR0 I QUELANIR A ARdvgrical support member of the present
Invention on the other
The support structure of the present invention may be made of any suitable material that
15 issufficient in strength to readily support the weight and movement of the lance device of the
present system. For exampie, the support structure may be made from materials such as carbon
steel, aluminum, or any alloy that is sufficient in strength to support the weight of the lance
device over time. Support structures of the type that may be used in the present system also
mclude commercially available support structures such as gantry cranes. Gantry cranes are
20 available in a variety of sizes, including with a variety of different beam sizes. Note that the
means for mounting the lance device of the present system to the cross member beam of the
support structure may be configured to adapt to a variety of different beam sizes thereby
allowing for the use of a variety of commercially available gantry cranes.
The support structure may be of a fixed height and width or may include a way to change
25 the span of the passageway thereby allowing the passageway of the support structure to be
adjusted to accommodate the size of varying cement mixer {rucks. As used herein, the term
“span” is meant to inciude adjustments to the height of the support structure alone, the width of
the support structure alone, or both the height and width of the support structure. In
embodiments where the height and width can be adjusted, such support structures would allow

30 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



hand do not come directly in contact with the cooling fluid. Therefore, it is possible to have these
components made of the same materials as the rigid lance or because of the weight factor and/or
costs, have these components made of a cheaper and/or lighter material such as composite
20materials WbHEYHa¥dnflexible plastic or the like.  The rigid lance oP¢HEUSR(IeR#E04E arm is an
elongated component having two ends, a fluid receiving end and a fluid exit end. The rigid lance
includes a fluid path that runs the length of the rigid lance. This fluid path is in the form of a tube that
extends from the fluid receiving end to the fluid exit end and makes up the main body of the rigid lance

- and allgus{onedr e fion anolaaanna e i gyeh e lbid i tdyis i goplnguid may be

discharged from the fluid exit énd of the rigid lance into the concrete mixing container without the

benefit GPEs MszeRer heas i deapischmieited denthec b erintdrighsupévigtitie fluid path at the fluid
exit end of thegdgigtdancepdhisiesion\92als ke, fetenare SRRIALAL P & iNRElgR.ALLhe cooling

fluid intqQ the concrete mixing caontainer of the concrete mixer truck. The injection nozzles may

30inclutie’ 5 RALISTEREHALABETEHEH AR 1 2oy T mB I iRrdRe e fitisttisher. WO
2009/02h32FREHIIS 200 88REHAS Uch Ay Zes aigateasiidumevust kbihwashanekmay include any
known nozzle that is capable of being utjlized. with the particular coqgling fluid of the present invention.
A ade ST 11 TR Sy Cheh o0 S TICBOBH s EQBIRRGEH T ety o
coolingrfuids fay bedcsaansthel Systemtalf thejresenf ihventigiosueivashchilted wades Sand cryogenic
fluids, t ref ling. fluids are cryegenic fluids such asnitrogen and argon with.nitrogen being
the moéﬁt&g{?léa%e%%%ggg&geggnlguﬁﬂi%ﬁ%ﬁgégl%ggeo "865??%‘5‘?1%‘?&’ frﬂ%%?laew&g)lr? gfﬁg) ?ﬁean gmanner that is
known 1ﬁnﬂ¢é0af@llvméﬁe@héiwoma@1ﬁm@>¢ezap&wgwﬁc fhaidh ibectryseepisifloidofithy dseuetmtained in
any vessalRE ranfeinatdhasdsiaevnionielding SPOSRIS AIHS iREUAIBg.RYLARLIited to,

composite, steel or aluminum cylinders for packaging such 10 cryogenic fluids. The cooling fluid is

withdraliFSF0 i YREIEB SREGPAEY A deat e Bt lassem vrporidingdracailang erifeftie 1gid lance. The

coolingvibtidflewspdromctiB-c paling fwishasueaadosbediidraceiingmnd phtherigiglaneeia a fluid
line. Ttk%in'ec jon of the co\%g%%til?l:tiéd is controlled through the use of an automated valve which may
a

be locatbd A an Aol nt bt 8 O14REE QB ShinGTANAB: AN HHEMHRIRY BkiteAtiAhfection nozzle
attachedderfhiewhii laiticeainid Boanjua cticie wiliiagieah s Aecovindrawhegi theleaalig fluid such as
pressure, one or mqre pumps.or gravity. Such fluid lines may be.any. type of hase or tube that is
ca%sabIgrgfeﬁegjr%fﬁaggoooﬁ#l%eif)lﬁ} S, e%lfo}é){():rlédﬁ)jf 8?}%%%%?@ fVu? s.pﬁﬁé}r@tﬁé @%ﬁ%@%ﬂi{ﬁ Fsur?ﬁglbted into the
fluid rebéiviagrantbutraidgidiancé yirflowsuatomgniea erid fhtpaktneingidtiamoe drainto the concrete

mixing ganrainsssaua e L sl e0dRnn opianalvaAHIEdNSeleP.ggre gRkNe ariculated

aim further comprises an upper lifting arm which functions as a lever to
these components made of the same materials as the rigid lance or because of the weight factor

and/or costs, have these components made of a cheaper and/or lighter material such as composite
20 materials, wood, hard inflexible plastic or the like.

The rigid lance of the articulated arm is an elongated component having two ends, a fluid
recerving end and a fluid exit end. The rigid lance includes a fluid path that runs the length of
the rigid lance. This fluid path is in the form of a tube that extends from the fluid receiving end
to the fluid exit end and makes up the main body of the rigid lance and allows for the free flow

25 of a cooling fluid through the fluid path. While the cooling fluid may be discharged from the
fluid exit end of the rigid lance into the concrete mixing container without the benefit of a
nozzle, in some embodiments, an injection nozzle is coupled to the fluid path at the fluid exit end
of the rigid lance. This injection nozzle allows for more control of the injection of the cooling
fiuid into the concrete mixing container of the concrete mixer truck. The injection nozzles may

30 include an angle to help to better direct the cooling fluid into the concrete mixing container.



position the lance. The upper lifting arm has a first end, a second end and a fulcrum between the first
end and the second end. The fulcrum is the position where the upper lifting arm is pivotally connected
to the vertical support member. The rigid lance of the articulated arm is pivotally connected to the
upper lifting*afMBEREEN the fulcrum and the second end of the upper liigUs B R%ounter weight
is connected between the fulcrum and the first end of the upper lifting arm. The fulcrum of the upper
lifting arm allows for the pivotal connection of the upper lifting al in to the rigid lance to move in a
semi-circular motion (travels along an arc or curve in a two dimensionally plane with regard to the

center of e8I £HRURLBERBIONTR BdaradeRiIGTIvRMERTLRRGSH I 1D RiYeialgomnegtion of the

upper lifting arm to the vertical support member 30(travels along a different arc or curve in a two

dimensiit Wikized Wit fhg araticr e edine fyiding thre ey calignrigure 3 for a depiction). WO

2009/055325R& TAdS3RHRBPARAAS thetedsdhes fuleruim Hidhedpnes iflina antmds fyrthes pivotally
connected to the upper end of the vertical support member. The vertical support member of the
articulat8dShe 3%@1 snéayo%é}sgﬁal ithiEes ﬂ?&é?f%‘tﬁé@&ﬂ%’?:ﬁ%%ﬂﬁw#ﬂi%%@’ t&the lower

guitle aznd ofyiheactituildtat apmiciiaé melinefluidwiticbribgatathodenishak thiedgacendexias come
together at 5this point (at.or near the lower end of the.vertical suppart mem er),tcan e represented by
a varien L P e B T e N o cction of the
verticalosappord memboadire it i khevfirst Srvdf Wadoweragolihe Ao analatyegsse: dfuah tetuator as

the me@ﬂ%é@&%&%fﬁ%%ﬁ&ﬂ&@(ﬂhd?JEQ&P@@SHJ%W%%&APQ&HH%&Q { for the

lance device is 10preferably located on the lower part of the back or external surface of the vertical
supportHidmpardmge R aridiaiiphbr sosrisae.rias fsrehaingronl vigehicapraingrgbet, in which

cage a mptinahrackehmenber il beholied e s nwer partionafthecverical supparomember to
allow for an gpen space between the mounting bracket member and the vertical support member in

which tHE S8 &5reHIse Bt iR 58 it AL B iBRw e Hhenoling Sugist st additional

componetis fuidheasimauaiingfiacied bmemnbaisd hiearimgs andiamaampseandaeisgosed within
the space t% Seryre t € £10SS ember bea?V%Fcur%I% betw%ee[ the vertical s%ﬁgé)rt member and the

mou ntir(fa Bracke rﬂlé%‘beer.uﬂ?tgr%t?ge(if/r} e Yo NG bracke &R B T IRAG Q8T BEE RS that is
rigidly atteched e theliog 8ushah o fithEwidrtidaksdipgertionemige. attached to the rigid lance in

15 conjunction with a means for withdrawing the cooling fluid such as pressure, one or more pumps
or gravity. Such fluid lines may be any type of hose or tube that is capable of handing cooling
fluids, especially cryogenic fluids. Afler the cooling fluid is injected into the fluid receiving end
of the rigid lance, it flows along the fluid path of the rigid lance and into the concrete mixing
container through the first exit end and optionally attached injection nozzle.

20 The articulated arm further comprises an upper lifting arm which functions as a lever to
position the lance. The upper lifting arm has a first end, a second end and a fulcrum between the
first end and the second end. The fulerum is the position where the upper lifting arm is pivotally
connected to the vertical support member. The rigid lance of the articulated arm is pivotally
connected to the upper lifting arm between the fulcrum and the second end of the upper lifting

25 arm. A counter weight is connected between the fulcrum and the first end of the upper lifting
arm. The fulcrum of the upper lifting arm allows for the pivotal connection of the upper lifting
arm to the rigid lance to move in a semi-circular motion (travels along an arc or curve in a two
dimenstonally plane with regard to the center of the arc or curve; see Figure 3 for a depiction)
with respect to the pivotal connection of the upper lifting arm to the vertical support member

30 (travels along a different arc or curve in a two dimensional plane with regard to the center of the

arc or curve; see Figure 3 for a depiction).



Also, in order to allow for protection of the lance device from harm caused by the concrete mixer
20truck pulling away before the completion of injection of the cooling fluid in this particular
embodiment, the actuator of the lance device will include a break away bracket as described
hereinafter. WO #H@E&%nd Embodiment is shown in Figure 3A. This entbdditeptbitists from the
First Embodiment in that a mounting bracket is positioned between the lower portion of the vertical
25support member and the first end of the lower guide arm. The lower portion of the vertical support
member may either serve as a portion of the mounting bracket to attach the lance device to the cross

member beam, of§hg1 SHPRAB-SHSHHEPHEPAIHANTIPY RavRIRR iR sbmesedingdhsagket rigidly

attached thereto. Furthermore, in this embodiment, the first end of the lower guide arm Is pivotally
connectBtl 85 BREBIHSHERBIRS RSy tHes Mt SEPBPEISTAR RithiAe seet #Rdtifiment above, in
order thﬁl'ﬁWSf@ﬂ@f&t%ﬁa@ﬂlﬁﬁtﬁﬁ:@ﬂ@ﬂﬁ@iﬁ& itneathesriehiead ythWover guide arm of
2009/055325P 820 /080450 the crete mlxer truc a before the ompletion of
SRRl onctete pul{mg auey gomp

m A% i1} CE COTI
injection of the coo ng 1§ fluids tRE 8GR o R S e A R SR R T R N away bracket.
In the 'ﬂhlscbﬁml(mdmmemtt(midwnnaxcpoéﬁéﬁredﬁoﬁthl@mﬁsaﬂmbwénmm smsaktaivgyabracket pivotally
connec %?glﬁ%lr uppertmer Qer to the lower guide arm. More 5specifically, a break-away
bracket t s plvota y connected at one or more points along the break-away bracket to one or more

points along tAad divelrionlep dinteet esrabah Suppioeishernbutian@ fshfemeideaivatad) msmistted at one or
more diffgrant BiE,ANY §pe,DIeRK: hracketdr anes2LmieRaintsiAlonghe, frst.end of the

lower guide arm as shown in Figures 3 and 6. In this case, theg ?;%ose of the break-away bracket is to

allow tHBIGWERGHRERR MG BE PR T Ve ATRAPBHRB SFeshechsAlss faigsitrete mixer

truek pyisferatsly helesedhentitidianes iF IRtradedrsidar iorprevenhdamags égpmﬁtrlgld lance or to
the concret m|>,<8[£$ container. The break- awa bracket is p%éleloned on what is considered to be the

internal3MXEe DRTHSTHEH IR bBSR MR LOTRBL FARS NP glg E?Ttdntﬁv ’ﬁ id lance). In
this particulanembodimedictarmsabeting! braeketdor ﬂhneldamq;dﬁmeﬁﬂubcateﬂlmmgpmiextemal side of
15the Vr%%tzlr%gerst ort re aq]l%%fre tg]peag’ L%f%cgetg] telfc’ng?x%tg%étgrac %‘EN nexl M %1m a;[lla% grtllacglce)'
support member in which the cross member beam will be positioned. As described hereinafter, a
15 wvariety of additional components such as mounting bracket submembers, bearings and/or clamps
can be disposed within the space to secure the cross member beam securely between the vertical
support member and the mounting bracket member. Alternatively, the mounting bracket can be
an individual bracket that is rigidly attached to the lower end of the vertical support member.
Also, in order to allow for protection of the lance device from harm caused by the concrete mixer
20 truck pulling away before the completion of injection of the cooling fluid in this particuiar
embodiment, the actuator of the lance device will include a break away bracket as deseribed
hereinafter.
The Second Embodiment is shown in Figure 3A. This embodiment differs from the First
Embodiment in that a mounting bracket is positioned between the lower portion of the vertical
25  support member and the first end of the lower guide arm. The lower portion of the vertical
support member may either serve as a portion of the mounting bracket to attach the lance device
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 1s prvotally connected {0 one or more points along the mounting bracket. As with the

30 first embodiment above, in order to allow for protection of the lance device from harm caused by



The Fourth Embodiment provides not only for a first break-away bracket to be positioned between the
vertical support member and the lower guide arm but also for a mounting bracket to be positioned
between the vertical support member and the lower guide arm. In this particular embodiment as shown
in Figure 7,%%‘?93@?&?:% bracket is positioned between the lower end of 20theVEHIES upport
member and one end of the break-away bracket. Accordingly, the vertical support member either
forms a part of or is rigidly attached to the mounting bracket at one or more points along the mounting
bracket and the break-away bracket is pivotally connected at one or more points along the break-away

brackefito dhe-RRrOQSBORIde RikAe MayHiRebiackahfiatat ameafheiopeinhaloangitihdbi¢akeaway
bracket to the lower guide arm. Swﬁi%r to hfgeThird 1%5 Emgod'ment, the purpose of the first
break-AWHHraERS: RO t6 a6 fﬁ’(lz e‘P@]EEf A BERESEY SR

W ftfrom the mounting bracket when the
concrete mixds ttcRpd| Brebwayafdsadhesigickfaned isf tatractedtnpreiventadarabigeay the rigid lance

or to the concrete mixing container. .. ., For each of the e di r}gﬁgdﬁg%ve, the second end of
the Iowirral (gfﬁd%i Vaortr%5 ?ISCB%/HS%T'I%‘%J%%CC esg}%gotﬁgl %Ipcfz ﬁz?]é%%%g%%?%etwé_en the fluid exit end of the
rigisl |lanpeciivd BOthie pivoted cbrisketibatdf piertididdammstes stenppendftingianiopgdhsivotal

connegfion, of [ To] [ [ ; Riyetal connection to
move |Cr‘1£%gkﬁé’ggoégé}%%gg%%F%é%tzb(%glgo%o ﬁﬁ?ﬁ%&gﬁéﬁﬁ%ﬁgﬁ?ﬁf the first end of the

lower guidésdamhasad Pigliremerted picmsoomare ifferephpoiatictl e hebsrdranre BeskriRntion

further gomprises gomeansmiPaRanPURIsahMeverhars sy aleiamoithadancadeviee. This means
is selected from an electric actuator or 5an electric motor. The preferreg embodiment utilizes an

electrictBisteatfoinarmOss ghirdmAcaras ararks! if & SR lgst ﬁ@b&?&"éﬁe‘ﬁ”ﬁ% one end of the
elegtricrgiaordeitipr giies iycaiitiraugh Bdeakavay drackepalinoteghiefembodipénts 1 and 2

above) to the vertical support member qf the articulated aim and by the opposing end to the upper
lifting al?ﬁ?@rﬁéeﬁr&ﬁ%mﬁé‘% {ﬂi%r%‘ff’ﬂ:ﬁmﬁerﬁ)a%%% v (ﬁ?1 Dending ug Confﬁ%s%}g%ﬁﬁ: embodiment of

epending upon
the 10irveniion. VMorersgesificatyadhe slectiivactuatohn aycoespbsidondd te therfrdmutiase or internal

side of the vertical support membe e Si stigthe sigid g%ﬂﬂ%&% depigied in Figure 3A) or
on the l())gc ef‘é%rgl%g}sse@ ?lﬁta Side %{ﬂtglggnt\lt}z%%a%ﬁigaggrt mémbegr (onthe side) furthest away from the
rigid larpesigsleepibetnyitigureaying brcksfontaifess dau s loratd seibswrirsateidnad to the front

fage or internal sids,of thacvasticahsupnart MAMAEE Retnaenthe dowanengdid lance).

The Fourth Embodiment provides not only for a first break-away bracket to be positioned
between the vertical support member and the lower guide arm but also for a mounting bracket 1o
be positioned between the vertical support member and the lower guide arm. In this particular
embodiment as shown in Figure 7, the mounting bracket is positioned between the lower end of
20 the vertical support member and one end of the break-away bracket. Accordingly, the vertical
support member either forms a part of or is rigidly attached to the mounting bracket at one or
more points along the mounting bracket and the break-away bracket is pivotally cormected at one
or more points along the break-away bracket to the opposing side of the mounting bracket and at
another point along the break—éway bracket to the lower guide arm. Similar to the Third
25 Embodiment, the purpose of the first break-away bracket is to allow the lower guide arm to pull
away from the mounting bracket when the concrete mixer truck pulls away before the rigid lance
is retracted to prevent damage to the rigid lance or to the concrete mixing container.
For each of the embodiments noted above, the second end of the lower guide arm is
pivotally connected to the rigid lance at a point between the fluid exit end of the rigid lance and
36 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



150f the vertical support member and the point where the vertical support member is pivotally
connected at the fulcrum of the upper lifting arm. In this same embodiment, the opposing end of the
actuator is attached to the upper lifting arm at a point between the fulcrum and the second end of the
upper lifting"&fhi*PHa&2% onnections are such that when the shaft of the ZctEtdP"&%&hded or
retracted, actuation of the upper lifting arm causes the pivotal movements of the 20components of the
articulated aim in a non-linear motion or fashion which therefore allows for the resulting control of the
angle of the rigid lance while at the same time allowing for the insertion and retraction movement of
the rigidilanee iguth&iE0RGRIa M isscontaingk fokeopling Hui(Rjertione Mnfthiseprtiaitdr
embodiment (with the actuator being positioned in the front or internal surface of the vertical support
membéi‘)?)the rigid lance is withdrawn from the 25concrete mixing container when the actuator is fully
extended. AlsDHgthis asvhedimenprwbileithend ciLitdiemayhe directheattaoheahipulle vertical support

member, in some embodiments,a noteéi with regard to the Firs bodiment.an econd
Embod]itﬂ%)é{ﬁtt aeb%“\t}gl,ﬂgt Srlea -%%%51 racker Wil eSlrﬁlg’r&"g|Ssl|50556fe§2 {ggerﬁ\‘/}é%ﬁn aéra]?jét %%gt&/%p?rroc%ide for an

indirectaoaiwmedt oot tHghy ertitaled yppardimenrnbiéizes dvechistioftiesmetiratoctsonikin alternative and

more prefelfer emRosimsnt. 15 6R ALINe RGO/ AllaRDsede tedack rexernal surface of the
vertical support member between the lowet end of the vertical WO 2009/055325PCPUS2008/080450

suppordiresthberr thriurghe Pukekar ambuarkeian acksd o BRpheATERES dppdstig et 1orthse déitttor is
attacheﬁ#ﬁ&ﬂ%%% Sfing.AEoniata RainkReiveenihesfirstanth ohdhp i peililing ammeand the

fulcrum. These connections are also such that when the shaft of the actuator iséextended or retracted,

actuatiGR SRR PRI AHAT B SRYSEEHIEnSRABES YAOY i arRs e BTRPASERIRG BRomponents of the
artigulaigekanigh iMoo ditan i atios swhichallawsriay tieptaiidiiag Gomk dlut thecangiscofahe rigid

lance Vvsr}]clilg o%“ttﬂgevesi%rc%? Stl.ilg‘pe()r?‘ lI!l(IJgIvr{gg f((())gtt gsilrld%egltciyggsfatgqg&ae H &%ﬁ%ﬂce as depicted in Figure

3A) or on the back face or external side of the vertical support member (on the side furthest away
from the rigid lance as depicted in Figure 3). In the first instance, one end of the actuator is
attached to the front face or internal side of the vertical support member between the lower end

15 of the vertical support member and the point where the vertical support member is pivotally
connected at the fulerum of the upper lifting arm. In this same embodiment, the opposing end of
the actuator is attached to the upper lifting arm at a point between the fulcrum and the second
end of the upper lifting arm. These connections are such that when the shaft of the actuator is
extended or retracted, actuation of the upper lifting arm causes the pivotal movements of the

20 components of the articulated arm in a non-linear motion or fashion which therefore allows for
the resulting control of the angle of the rigid lance while at the same time allowing for the
insertion and retraction movement of the rigid lance into the concrete mixing container for
cooling fluid injection. In this particular embodiment (with the actuator being positioned in the
front or internal surface of the vertical support member), the rigid lance is withdrawn from the

25  concrete mixing container when the actuator is fully extended. Also in this embodiment, while
the actuator maybe directly attached to the vertical support member, in some embodiments as
noted with regard to the First Embodiment and the Second Embodiment above, a break-away
bracket will be interdisposed between and thereby provide for an indirect connection of the
vertical support member to the end of the actuator.

30 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

11



movement of the rigid lance into the concrete mixing container for fluid injection. In this particular
embodiment (with the actuator being positioned in the back or external surface of the vertical support
member), the rigid lance is withdrawn from the concrete mixing container when 10the actuator is fully
retracted. TRYY 8¥IK&&bodiment is preferred for two separate reasondGHE SW4FI8#4Fe actuator is
protected from external exposure when the system is not in use since the shatft is retracted and the
weight of the actuator is shifted to the backside of the vertical support system thereby providing
additional stability to the system since the center of gravity of the lance device is better centered or in

line withufisoaaniaibel Si@wtyrakie SupPRRsaHdEMmRulRN, IngRathe santeurf gramity of the two
compon%nt in line with one .another this lends additional balance to the entire system. Also in this
embodAR SRS HRPSE Tt A B P L) SO T SRR SL BB FRRAB some

embodifnlents;. albheeakeamayidiraeiel wilbk ierdispdsechbevieananditheseepiavige for an indirect

connection of the vertical ort ber to the er}g of.the actuator. 20Note that in the embodiments
that incfﬁ%%&aeé’gg u%g{%rr! \%ﬁﬁgﬁ 8&%&?@%&5& Wr%?%?r%ofjr%% npsuﬁl)}s?%rl\“/\efa{lradn Wifen the rigid lance
is exterrdathorsuistel tho vimdaied Atheiteneendedeenwit cocebici i lente thitlrestdiiecoumtelr clockwise

on the BMLCARNSAYG-ADR gl ienae ledsiRehAifls.AtD SERIRUE ATk inolgtion will exert a
lift vent da

downward force on the upper lifting aim and actuator. To pr mage to the upper lifting aim and
actuatoR M EShpE e BRae KEO R porstete mernese ainin el Gwithd inppsiaiftifiythism and actuator to

move deWRMBFLIRERBRCRSS 1t the fofeRoThgnbreskawaY hrarkelwilalse inglude @ sprpg- This

spring will return the bracket to its original position once the lance clears the concrete mixing

contain&FHFRESHER St HEtReBn o E SRR B G Co8TEa 1B BYS fRatERE S urface of

theoverticabsuppelt fagmeeiditie Suifaceduthesh@wayTopmedtbeLidasedasngatbasigid30lance). WO
2009/0%563%55%%%%%808/080450 The eleg‘%irf actuator ytilized in the above embadiments is a

linear of SR oTh SRS HIRST SR Ao Bl S Mg RS BPYRFEID 8IS &85 at a chosen
positiorthwithirft thectamge afdtitioni ghthéthhantiraving so fiyal toafabadngk of thetianias is experienced

with OtGl MRS SLAHUARIB-AEREINANLLRRRIE AISAIIC AR Aldhe present ention, Ttis
5possible to more precisely posmoﬁt e rigid lance With regard to the concrete mnﬁﬁg container.
the lance device is better centered or in line with the center of gravity of the support structure—
15 by bringing the center of gravity of the two components in line with one another this lends
additional balance to the entire system. Also in this embodiment, while the actuator may be
directly attached to the vertical support member, in some embodiments, a break-away bracket
will be interdisposed between and thereby provide for an indirect connection of the vertical
support member to the end of the actuator,
20 Note that in the embodiments that include an actuator with a breakaway bracket, if the
mixing truck pulls forward when the rigid lance is extended, countermovement of the lance
device will occur. The lance will rotate counter clockwise on the pivot connecting the rigid
lance to the lower guide arm (see Figure 8a). This rotation will exert a downward force on the
upper lifting arm and actuator. To prevent damage to the upper lifting arm and actuator, the
25 breakaway bracket will rotate clockwise and allow the upper lifting arm and actuator to move
downward in response to the force. The breakaway bracket will also include a spring. This
spring will return the bracket to its original position once the lance clears the concrete mixing
container. In each of these embodiments, the mounting bracket is located on the external surface
of the vertical support member (the surface furthest away from the surface facing the rigid

30 lance).
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Furthermore, with regard to the First Embodiment and the Second Embodiment discussed above, the
electric actuator is preferably a spring loaded electric actuator (one that includes a breakaway bracket
with spring attached directly to the actuator at the point where it connects to the vertical support
member) to 4RSS EEInter movement of the lance device. Counter moVeEHPIBEE¥FS in situations
when the concrete mixing truck pulls away from the system before the rigid lance is retracted. This
spring loaded mechanism therefore prevents damage to the lance device (particularly the rigid lance)
and will automatically return the electric actuator to its original position once the rigid lance has exited

the hopper of#he diuiek. Nalg:shakibe SR ing MHavecptiaalieheipraneat it tig-frmbediments where a
breakaway bracket is situated between the 15 Iowe%giude arm and the vertical su%rt member (the

Third a¥drearREHiBgamiaaipe of sl YRe M AR HRG SIS RFHCHSE PRSWASHEHEEr B 1ance is with
a single:glRcirigmpRiorMbich-andiraslyActsiRnranaeidbenims afithejanercdewas ofe motor can be

attached at any pivot point of the lance device. By manipulating one of the pivot points, this causes
movenfERE A AEBBT WBWW%éﬁ%%? i%gtﬁ}éﬁtmg)&% éRSPﬁefF%Fﬂ?é/%@ﬁ{béwénts of the lance

deyice @Qeibicto thele pivetelyplatitnstlip teidnmanatiierefardfer dhlyotoemotodmotsmoathe fulcrum.
The preferred motor s 2 Stenper Motarsinee it s requliedo conuralthe fotation of themotor sha
e tror At of the 1 h

precisely’in orderto con he movement o ance device. This control Is accomplished with the
use of thgelriisecnaariaprethaly espnymthdeddertddamvwatoir{¢he thet foelsdeharbisidrs, The actual

Opera“%agrfb%%@ %Jﬁﬂ‘sgxfiﬁ@%ﬂ&%ﬁ%}g&%‘{@{ﬁé%@&?&tm%%%%lfw&éi% R ardbeageomplished by

manual méans but the preferred method is by automated means. The system preferably includes an

electromfetisshirRertigriscEhivablevofoeetipifyrryaneny of brylaars dsitin SfaigivamsEsatient upon
theytypg @b avstemh: dheaRntipll el caab 3N GARIE IR thalySisadily kRRwn iidhkerrrigych as a

programmable logic controller (PLC), a programmable automatic controller (PAC), a computer, a
distribURBE AT bte i RESS, BrOGT ARHRABIE S BrargRe AR TRIS flRmagt 1P s NS5 embodiment
of the grrsenriliivantonidhaelpebioRit] canrirpltanis cemmdehiively.coupiet s thegmsians for

A e e g a0 I Y AOPp QR Beotek. | NOR A HSig may
optionally be present in the embodiments where a breakaway bracket is situated between the
15 lower guide arm and the vertical support member (the Third and Fourth Embodiments).

An alternative means to control the movement of the lance is with a single electric motor
which indirectly acts on one of the pivots of the lance device. The motor can be attached at any
pivot point of the lance device. By manipulating one of the pivot points, this causes movement
at that point which consequently changes the angle of all of the components of the lance device

20 due to their pivotal relationship to one another. Preferably, the motor acts on the fulcrum. The
preferred motor is a Stepper Motor since it is required to control the rotation of the motor shaft
precisely in order to control the movement of the lance device. This control is accomplished
with the use of a gear box or a drawn chain or any other means known in the art for such motors.

The actual operation of the system of the present invention for injecting cooling fluid can

25 be accomplished by manual means but the preferred method is by automated means. The system
preferably includes an electronic controller that is capable of receiving a variety of signals
(origin of signals dependent upon the type of system). The controller can be any controller that
is readily known in the art, such as a programmable logic controller (PLC), a programmable
automatic controlier (PAC), a computer, a distributed control system (DCS), programmable

30 relays and the like. In 2 more specific embodiment of the present mvention, the electronic

controller is communicatively coupled to the means for manipulating the articulated arm of the
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lance device (the electric actuator or the electric motor). In a still further embodiment, the electronic
controller is communicatively coupled not only to the actuator or motor of the lance device but also to
one or more of the necessary or optional components of the system such as a support structure
actuator, a 6’88|ﬁ989 ﬁ’a?azgource, one or more sensors on the rigid lance of GIHEPAPEAIESY the system
and one or more cameras. The electronic controller may be in wireless (e.g., infrared, RF, Bluetooth,
etc.) or wired communication with the one or more necessary or optional components of the system.
The actual location of the electronic controller is not a critical aspect of the invention. More specifically,
in one eémdodimenttibeletectrastiniconirhlal sy hpimouniedtdl theisuppdiddostaicttue of the system.

tis alsg contempiaied (hat the clectionic conliplierax, b [Emolellocaicd framyng system. In one
particul%l?ﬁ/ Bre?erred embodiment. e slectronic controller is posi idhed (o afow the driver of a

concretietiveckitvatsaghooebohtire witidowcedstirg conareteltracipoadntand fipsiscamswanasato the

lectronj ler. while.still being ¢l h t gigid | ter th
eec rog{% 8@%@9&%@@&?&, Pﬁ%ﬁg@x{%ﬁjﬁfﬁ%ﬁ&%& oI NSRye ?éﬂh&?s%lﬁocﬁ/gt% e%%gﬁﬁ%cﬁ%ﬁgre&aye

mixer container and inject a Coo erein. In such 15instances, the efectre
alsé berariiaridhelitdavieedipieg ¢ Mowirelags{e Tharriesfani RPNBRISIIBEN, hettnvaaptisiufigation with the

injectiop,gyigrRr! BeB3RMANEId R IERFRMPABRGIHE A oMM AGRERMIEIGN 3B ARl Of the

concrete mixer truck. The electronic controller may generally be configured to operate each of the
respecHOBRRAHS REHE KR automated fashion (e.g., according to a preprogrammed sequence stored

in 20memory)okaserdiRgtishOfplictl uaamRRshHdIR eI KNGt si@ealsedRequipped with a
programmable central processing unit, a memory, a mass storage,device, relays and well-known
el e BB OnY T

support e RE S R SIS TRRER: Dt Rlestemis contialitrdnny e EERE LR RR &R o ptionally,
thevelestrostigconiiio kestanayfals al loclndenspkeyd apardiee docking cmeaiihnisay Wwhiemoafybe used to

enable the system,.Once enabled, an rator can cqntrol the operation of the 25injection system by
St b i S R T S R T R e
controliessitichefcs alloontholdpamed! Tlversoritrtiiph et aryorich tee avindppad thavdesiseste kivebs, a touch

pad, eten, St SRO AR DR OPGIRLNEIS YRAVIERH 1Rl eaﬁ%gqgwg%% control

panel in order to operate the system. The electronic controller may also include, or be connected to, a
card refrdlowieedigd Feng tomid Bieraisgriren SO e foaifst eaprbaa ey thegdterfifiéivhether the

cargl halderisanirkenzgd aperaler AceNsinabhiheelearapicieanitalRray e a network
Connecitrix%r;;gd? R%a,'t]??g%‘csoeot%?g&xs)scecgnggunication with the injection system. The handheld device
can be operated from any location including the cab of the concrete mixer truck.
The electronic controller may generally be configured to operate each of the respective .
components in an automated fashion (e.g., according to a preprogrammed sequence stored in
20 memory) or according to explicit user input. The electronic controller may also be equipped with
a programmable central processing unit, a mermory, a mass storage device, relays and well-
known support circuits such as power supplies, clocks, cache, input/output circuits and the like.
Optionally, the electronic controlier may also include a key-operated locking mechanism which
can be used to enable the system. Once enabled, an operator can control the operation of the
25 injection system by inputting commands into the electronic controller. To this end, one
embodiment of the electronic controller includes a control panel. The control panel may include
a key pad, switches, knobs, a touch pad, etc. In a still further embodiment, the operator is
required to input a pass code into the control panel in order to operate the system. The electronic
coniroller may also inclade, or be connected to, a card reader. The data read from a card by the
30 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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WO 2009/055325PCT/US2008/080450 verify the authorization of the card holder by comparing
information read from the card to information stored in the database. In a still further embodiment, the
electronic controller has a wireless receiver (e.g., RF receiver) which can detect a S|gnal of a wireless
transmitter X6RSEREGTRth a particular operator. On the basis of the wirdi&S&"SIIAE* M controller can
determine S5whether the particular operator is an authorized user. Accordingly, in the present system,
any number of authentication control devices and/or access control devices are contemplated. The
electronic controller may also be configured to track various information related to the use of the

pfeSGnR@Mﬁj’!&H’T aﬁ%ﬁz@rgﬁﬁ@ﬂyomemw@aaﬂw a@d;@iﬂ@g m&&@aﬂaﬁ@feaaltfnﬂn(q)g oalaarte alntilJI date,
guantity qf cooling flui s,.etc rac roller may a clude an
oot T T g aror 8 S e G TR SO Yt S clucing,
e.g., mfwrrﬁakmmregar@h@,mEqanegm@@i:ﬂx@md&n@ﬂtamgnﬂb@f@y@l&iess tihihetepetatidateds the
electronlc contalolle of one rtﬂgnl r&g% | eevnr;[r theﬂ%lafeﬂ %f H‘u the geectronlc controller
issues com dsuto one or more components ofth ys’tem Ghdinséme ta cases, receives
feedlbackftben trepevimplonerisitéios exantplezeditsesgarddoithe vl Sirtfectioseof gotlingfiyid, the
electroniegantelerisanes SPaiRltIanalaaDe: SRS RUUAIRI Al e RASE HeviGala ofige! the rioid

lance at a desired position/angle while at the same time positioning the rigid lance in the concrete

mixing etﬂﬁméwm)ﬁeaqne%f@bq%@nﬁ@%oééﬂ%%meﬁéairtﬁ@eaeeﬂ@ﬁpéeédﬁﬁhmm%% a

commapdse; @ﬁhe%&@@@%ﬁélé&%&ﬁéﬁﬁtf}%ﬂﬂﬁh@lﬁ%&&{ﬁgﬁﬂ‘éﬂ%@*&%C@i%@&mﬁ‘ﬂﬁ’tés allowed to
flow from the cooce(ﬁ fluid source and 20 ultimately out of the injection nozzle and into the concrete

mixing GHEME! O Ee W dn fermsH T the CdaMP RiTRF IS Sortin spatleesttind driroier issues a

further commanddolelgse inplaprranpiateuales afihecootiafiukson icehidpearitie valve is closed,
the remalnl coolln &[lwd that is do nst eam from tlf]e}valve IS allowed to drain out of the injection

nozzle |nlfo ooﬁor %fs&ﬂﬁ%&ﬁ? S R EE BT 18 FEE TR N 1R 5K, At this point, the
injection |s 25bothplgtgation Efﬁ&aedammmmc@ommﬁ&eofmay pistcflmotiobotbrassisf thebeesetual insertion

of the rigiddang, ta e consieie g caiAINe: Mars spadifial. ons.emapdinegt of the
present nventlon the ectronlc controller is further communlcatlvely CCFUp to sen ng equment

that is @@ﬁfugm@aqeami liesrviersteribacih Baig il dsncwimrn theloo nsratelenivithgesrddinée Such
30gauipmeRbINGHAEEEn P WLIB, 10L IR0 QG BL: ROHE:RNE0ISiBRd QDR IIOLe cABIRIES- The

the lance device to orient the rigid lance at a desired position/angle while at the same time

positioning the rigid lance in the concrete mixing container. Once the rigid lance is properly
positioned, the electronic controller tssues a command to open the appropriate valve of the
cooling fluid source, whereby cooling fluid is allowed to flow from the cooling fluid source and

20 ultimately out of the injection nozzle and into the concrete mixing container. Once the injection
of the cooling fluid is complete, the electronic controller issues a further command to close the
appropriate valve of the cooling fluid source. Once the valve is closed, the remaining cooling
fluid that is downstream from the valve 1s allowed to drain out of the injection nozzle into the
concrete mixing container and the rigid lance is then retracted. At this point, the injection is

25  complete.

The electronic controller may also function to assist in the actual insertion of the rigid
lance into the concrete mixing container. More specifically, in one embodiment of the present
invention, the electronic controller is further communicatively coupled to sensing equipment that
1s configured to facilitate inserting the rigid lance into the concrete mixing container. Such

30 eguipment includes, but is not limited to, one or more sensors 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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sensors may be any type of sensing device or system configured that will allow for the detection WO
2009/055325PCT/US2008/080450 of the rigid lance with regard to the proximity of the surface (outer
and inner) of the concrete mixing container. lllustrative sensors include acoustic sensors and optical
(e.g., laser) ¥&R81455 e ing operation of the system, the sensors detect et i€ cerocation of
the container and provide the detected distance/location information to the electronic controller. For
example, 5the electronic controller then responds by issuing signals to the actuator of the lance device
thereby allowing the adjustment in the orientation of the rigid lance (the electronic controller indirectly

makes §enhapRIepIRSAdI wsime e fheialigniatienafibe (gie latcaheydneheantingrd extension
(insertion) of the rigid | nlce into the congrete mixing container. I(? thisv]v e/ tge electronic controller and
the one B HforePLEREo r BRI S EISeE IoBR TAEABHER Y STE AT GBBIR éauw% RSB hat the rigid

lance abqitiszepeiatiingfine spreretranixiog dettainedand Wenminalesativa dbsiceddndation within the

concrete pBCATaer AlSIIaNYEly oL AAULIon 18 e e SNlg SfdSALs ane.gLmore
cameras fmay e provided to capture and transmit pictures (via, €.g.. video feed) to an output device.
Thé opératbreobtie epstaier thay thpaslb deriseving Dpsiatiotheftiteatiyiof uadenviaithecoutput device and

in certaipsiAReEa AVRU R sdpelesuoRiscanrokeL AR b pRcsessary adiusipents.  In a

still further e nt of the current system, the electronic controller is further communicatively

coupled@resthpopkasrdsemivgiegubienertde thapratab berrablesegib s bfisBe more sensors. The

tempergiiie SRSt SR ReRRY JYRR ALl MASrally &.SeRRYRCANBINRIAIeRdN thamtwaych as a
contact type or contactless device. In general, a contact type 20element could be inside or outside of

the con&etl TR eBRRAR e S REBI R ERATRASTHIE AT WP SR S i FBrature measuring

elementdnpaniacs withrthanuiersidiRaecol thes domaththe conarete Mikinoctmickte dake skin
temperature readinggs%slllu(ig)ative contact elements include thermocoéjples and thermistors.

RegardiBLUHF TR &' § PE L O TR A Cif PRE B EERE FOREEE U h TR Shiat 'S maintained
during rakétion oftbeedromnae. deysoeinmg 2 bspringdoacies o ybingaviikdsio tppeipratse having sufficient
flexibility to adapt.to the.outer surfac he dr it rotates. It i that the contact
element S B S el SRS 4 R B IR enature
measubheetieviteopeaiontea thed seiddercinfrifabripasiavng dedivasHrs welktowreartt e capable of

mefgjlsuré@t%gtgj&g[&@@ng&@qﬁgt@e@g%%ed}i}gmgg{@ture from a distance. The infrared sensor may
e In a still further embodiment of the current system, the electronic controller is further
communicatively coupled to temperature sensing equipment that may also be represented by one
or more sensors. The temperature sensors could be any type of temperature sensors
contemplated in the art, such as a contact type or contactless device. In general, a contact type
20 element could be inside or outside of the concrete mixing container. The contact type
temperature probe could be a temperature measuring element in contact with the outer surface of
the drum of the concrete mixing truck to take skin temperature readings. Illustrative contact
elements include thermocouples and thermistors. Regardless of the type of contact element, it
may be constructed such that contact is maintained during rotation of the drum, i.e. by being
25  spring loaded or using a brush type probe having sufficient flexibility to adapt to the outer
surface of the drum as it rotates. It is alsc contemplated that the contact element may be in direct
contact with the concrete mixture. An example of a contactless temperature measuring device is
an infrared sensor. Infrared measuring devices are well-known and are capable of measuring an
object’s {e.g., concrete mixture) temperature from a distance. The infrared sensor may be
30 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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30mounted on the system (e.g., on the rigid lance) in a marmer that the infrared light can be projected
into the mixture in order to take a temperature reading of the concrete mixture. In one WO
2009/055325PCT/US2008/0804 0 embodiment, the infrared measuring device may include a laser
sight to facil¥te¥Miiiethe infrared light a desired spot. In operation, thePfefipaPat(Ie48nsor
measures the temperature of the mixture (e.g., concrete mixture) contained in the container during a
mixing operation. If the mixer or the concrete mix were to become too cold, the controller shuts down
the system. In one 5embodiment, the operator first inputs a desired temperature (temperature

setpoinbicim S SRR £RA%ANDEIIRLRE Farting luiddpieation BRAins. QRS temperature
setpoint is reached, the controller may issue a command to stop the flow of the cooling fluid, and
immediSt&Redlighbriiriied shffer FAPSETHAR HSiETAPRIETHEFERSET CoFRBIFRS IR iennsEmeshdmplated that

the temperaiufeOfethe wastingHiitig vinaiyouondenigitlance is meass AN amneferred
embodiment oftgl%e resent jnvention, the electronic controller receives a signal for an inclinometer

mounted#5RE %ﬂﬁﬁf&lér‘ﬁfi’?‘fﬁg DGR EC NG FRRSHSE THICRaFBSS YANEE R, The
inchnoreaisrdxtevicts apeadirgroitbetandRioiithenpppeartfitogssnnet yeimguidearmfuthe

electronic, control hich in turn agts pn thi in&ormati in making a determinatjon of when to stop
tho actost P e B e R T e e S S o) oo e
used intkormeivdbe sty paeentoherasliatseihmbeor #iche wewhotdpids imdenimgdoeyiond a particular

point. g dirASUILIHINEL- RO MENt, & RASTHOMBIGHE URS Jadudde the.I8Rath, gfactuation of the

actuator. As'the potentiometer measures the desired reading (the resistarice), the electronic controller

which réssengesmsiefibsanviinadiud o inatiranehiibn veid lasads ceasirede motion 20thereby limiting
thegange.  yWhileitheehavsiseBsAUsHRYURMINMS IR LANGINE MBS FARDRKARE fo trigger the

electronic controller, those of ordinary skill in the art will recognize that other means such as external
limit switERBS $ha ARG VRCHE S IR LB MBI thE LR e &I WP LS AT efERiiREController in the
systemighdibe pfesciatdeienisan Tihéhectgithi@Besrovides a reading of the angle of the upper lifting

arm or lower guide arm to the electronic controller which in furn acts on this information in
making a determination of when to stop the actuator or motor (when the desired angle of

15 1nsertion is reached). The inclinometer may also be used in some cases to prevent the actuator or
motor from refracting or inserting beyond a particular point.

In a still further embodiment, a potentiometer is used to judge the length of actuation of
the actuator. As the potentiometer measures the desired reading (the resistance), the elecironic
controller which receives this reading makes the determination of when to cut off the motion

20  thereby limiting the range.

While the above sensors (potentiometers and inclinometers) can be used to trigger the
electrontc controller, those of ordinary skill in the art will recognize that other means such as
external limit switches may also be used to accomplish the same result.

By using an electronic controller in the system of the present invention, if the ngid lance

25  encounters an obstacle during the insertion of the rigid lance into the concrete mixing container,
the actuator (through the spring loaded break-away bracket utilized in various embodiments) will
rotate free. The electronic controller registers a current spike in the actuator (due to the actuator
needing more power to overcome the obstacle) and triggers the rigid lance to retract. This
prevents damage to the system and will allow for the automatic resetting as the lance separates

30 from the obstacle. Limit switches can be used to accomplish the same result.
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25encounters an obstacle during the insertion of the rigid lance into the concrete mixing container, the
actuator (through the spring loaded break-away bracket utilized in various embodiments) will rotate
free. The electronic controller registers a current spike in the actuator (due to the actuator needing
more powe™M& SYEASHTE the obstacle) and triggers the rigid lance to retraet/ ¥ %I WSAts damage to
the system and will allow for the automatic resetting as the lance separates 30from the obstacle. Limit
switches can be used to accomplish the same result. WO 2009/055325PCT/US2008/080450 As
noted above, the lance device may be permanently mounted or moveably mounted to the cross

member beam oh4he SHPAROHLSIEMEENE, ENRRS BE AEAIDARL KL HIRR BFWILRsP Yz e the lance

device may be permanently mounted to the cross beam member using a variety of means known in

the art SIFHCSS BEREHP SRS BT THIMSYSSTRIGHIErhbres R EESFBiilaR Ak AT Bl fecagpitfay further
recog nia];@t maum@@fmwgﬁ %é&y}e%@ﬂilfﬁﬁﬂ%ﬁm@lu{&@%ﬁg Ebﬁirpgi@ﬁﬂé?@ﬁh@fﬂaﬁéfytﬂﬂiéing a
variety of means including individual brackets with rqllers or linkages or low friction guides to
attach TREATS B RSB B S AN o G S0y attaching
thes lantde devics forther esosminetiiiehdbanm davidearthy baghothaljbiniogmédhe thertioad Begpport member
with a moyning prackel io:sceyre the lance device 0.0 e gloss mermber bepm Thls mounting
bracket mayeige per nearﬂﬁ/yor moveagiy motmted {0 the cross member Beam%y any’means known in
the art owniagtighonifcs thettedstheitrgof dhe dsrtickstsroosmamiatiyp eamth B mees desistance of power to

slide th1a0e 5PR, 000 16,1758 AIEIRSTRGRN AT 90 RSSO 0NGR! ARsilign: The lance

device can also be slidably mounted to the cross member beam on one or more roller bearings or low
friction §EigEEnaaf BievenisebRioRed RARReimd the ewnE s beeket e sprareibsdenasciavitsde roller

begringseae dtiiepd Eaeh rofies hernind Lan e disnasei it ARH1 8y el RRANS heameOfa track
attached to the beam. In a still further embodiment, the vertical support beam comprises a portion of

the molRtHeSBFATRBEVIGRTERY AThBATRESTER KLt AT P BIRE T it deessame af Sport member
to defirteaalpassagenimivhicihadlgad capastioneal thevaiossshie e e aryiscdirngsne cdssin the above
20embodini§n this mbodimeqt may als incluc{e rol rsiand/ r Iinkaggsfor{)owlfriqﬁt)ion guides. While
any typne}eg? Stacket KRown 1i the art ma%(/} & Giized o a%c%nrﬁ% NG aﬁasghr%ﬁ‘%? rackets such as
the typmcepictédihe Figne@naee prefeerechd oithisrmoliatibepbrgsketoasinoted, giidesdhticadesupport

MEMPSLSHED 10 AR YIRS acking @ G A MAIRG BRCHEAIBIARE 2 ARAER PY o or
more elongated bolts. As further Shown in Figure 6, within the passage
Each roller bearing can be disposed in, and travel on the beam, or a track attached to the beam.

In a still further embodiment, the vertical support beam comprises a portion of the mounting
bracket wherein 2 mounting bracket member is joined with the vertical support member to define
a passage in which at least a portion of the cross member beam is disposed. As in the above

20 embodiment, this embodiment may also include rollers and/or linkages or low friction guides.
While any type of bracket known in the art may be utilized to accomplish this attachment,
brackets such as the type depicted in Figure 6 are preferred. In this mounting bracket, as noted,

* the vertical support member serves to provide the backing to which a mounting bracket member

is attached by two or more elongated bolts. As further shown in Figure 6, within the passage

25 defined by the bolting of the vertical support member to the mounting bracket member, there is
further mounted a system of rollers which guide the lance device zlong the cross member beam
of the support structure. In addition, there may also be seated within the mounting bracket a sub-
or second mounting bracket comprising two mounting bracket submembers with one submember
rigndly attached to the mounting bracket member and the other rigidly attached to the vertical

30 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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25defined by the bolting of the vertical support member to the mounting bracket member, there is
further mounted a system of rollers which guide the lance device along the cross member beam of the
support structure. In addition, there may also be seated within the mounting bracket a sub-or second
mounting bra&k&&8iipiising two mounting bracket submembers with or&Ed{BHERER# Mgidly attached
to the mounting bracket member and the other rigidly attached to the vertical 30support 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. WO 2009/055325PCT/US2008/080450

Bidirectinaabiatoralimevensehehihe fanea denaearess hiaLass dheneiLieamus thus possible.
The lance device may be moved across the cross member beam manually by the operator or through

a supp®EERlfordfe FaeRisviasea Bemaved 167058 BroLesaRpisT Beammantidane iative, it is

contemglaiedribathacdtve cnyice ssuchesaunciohaqnnece o the selerkadingeha meghanical arm,
orano E?rator coq[ld control Ehe(ﬂi irectiona movemehnt of the lance detvigce. , hus1|l ai)the lance device
moves a Sﬁnéﬁfﬁee’ 1suﬂ%6%Eri'%eélilpuecl‘:tteure,atthae rg'jjle Ance T’H%v%%aa%?{art%{g%%g KRB DS that the
rigiél larcecambelzette padignpataivitivéhk! openih hobitieccoocrbtermixing chitainer decommercially
availablp foleymayalse he ussliaachisyels shoue.The RresenLinysnian glsg gomprises a
process for cooling a concrete mixture. The first 10step of the prglcess comprises p%owdlng a system
for injetiPRg meBbiineemidoithe the toddrate maixherket®halspsbmtothe apsethgriitbeonaeis of the

presentinueRUBRImING RYRIaMeASAesrARed herainasioraMareResitiaaly. the Mesiem comprises a

support structure having connected thereto a lance device comprising an articulated arm and a means
for acting on thECARFEEHAIBYEATAT AR CarRiStSPERFASHI ERY ML RN S e IO M BAdEE a fluid

regeiving:podia frideexiodhenes gdlidmathindhedormeefistbbsothal @xiends dentbrduid receiving
end to the fluid ﬁgt end and allows for. the flow of a cooling fluid therethrough and an optional injection
0]

nozzle FILTARcolifiedMtetie Hutaosdth s R Hiia R Rt Ur TR eS8 RS aSite is
movealydidedsed diothe stifipdly site sjutarandrpepaiegipnoving tie ngithfaaemdatainonlinear
mannet, T0g MRIRIUVRLEOMRLESS Asqaling fud seyrce Muidly coupied to the fiid path of
arm. The articulated arm includes a rigid lance that comprises a fluid receiving end, a fluid exit
15 end, a fluid path in the form of a tube that extends from the fluid receiving end to the fluid exit
end and allows for the flow of a cooling fluid therethrough and an optional injection nozzle
fluidly coupled to the fluid path at the fluid exit end of the rigid lance. ‘The lance device is
moveably disposed on the support structure and capable of moving the rigid lance in a nonlinear
manner. The system further comprises a cooling fluid source fluidly coupled to the fluid path of
26 the rigid lance.
In the process of the present invention, the second step involves positioning the fiuid exit
end/injection nozzle of the rigid lance relative to an opening in a concrete mixing container.
This position is adjusted through the actuator or motor acting on the articulated arm thereby
allowing the extension of the rigid lance and subseqguent insertion of at least the fluid exit
25 end/injection nozzie of the rigid lance into the concrete mixing container. In those situations
where the concrete mixer trucks will be the same types of concrete mixer trucks (same in height,
width and angie'of the concrete mixing container), it is possible to save the parameters of
injection to allow for repeated placement of the rigid lance for similar trucks without the need to
recalculate or adjust the placement. Once fluid exit end/injection nozzle of the rigid lance is

30 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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20the rigid lance. In the process of the present invention, the second step involves positioning the fluid
exit end/injection nozzle of the rigid lance relative to an opening in a concrete mixing container. This
position is adjusted through the actuator or motor acting on the articulated arm thereby allowing the
extension oPREMG & ce and subsequent insertion of at least the fluid Bxl YBERYIHEion nozzle of
the rigid lance into the concrete mixing container. In those situations where the concrete mixer trucks
will be the same types of concrete mixer trucks (same in height, width and angle of the concrete
mixing container), it is possible to save the parameters of injection to allow for repeated placement of

the rigigi fance dor Shnil atctruskpmitbputtheineeddarecalchiatoiaaijust theudrasmestience fluid exit
end/injection nozzle of thti rigjd Iang\e is 30inserted into the concrete mixi%%}c%?ntainer, cooling fluid is
Idfr

then infA4A (A BHRESSEHR AR RS SO BI ) SERIAL he LSIRE AT SRPRAE fhid S ource into
the recaiyiagpand hisbeo MVEXIRR020b5 35RO UHRQ0O804A5T sigitviapestiadotgithe fheid path of the
rigic lange and outihe id.exit end dhioudh the inisslian nezzle (when Aressni) g pje the concrete
mixing container. The starting afd stopping of the injection of this‘cooling fluid can be™controlled
thréugHaie.use of a valve positioned along the fluid line between the cooling fluid source and the fluid

exit end! inecti nngzi. gl e S SIR0ER 1 \IRLIBHRSSAN S PRFRR O AL 1t

end/injection nozzle of the Tigid lance may be adjusted by iSsuing respective command signals from an
electrofieasdios ey HEwRaIPRY ForembansraisTHa Heatslastams weteiks #isiasedy first
detectingaiselative PRsinnsehiheigiddaneenandibeRPeRINGUSG SeAiRg pokiRmentas described

hereinbefore and then 10responsively moving the é{g}id lance_intg a desired positjon relative to the
opening Bt drBcSFBE RN HNE LG FAE RS S TR B BRI CUIkEBRR  to the actuator or
motor atibenkanee fheviae thatijscanplesia theistppasitisituekitie: bheeresiiting Moxement by the

actuator or motor thereby allows far the rigjd lance to achieve a desired,angular orientation.of the rigid
ance RSO RLH SEERANG SPORL LRSS EOM e B P RCr ST e
15adjustedabye deuingtcansmandesitnis sitpporanteleoto b e onticlentoatiscopey dbe ddrarvm cab of the

cement il 1 -S4 (IheEemRANIRe0L LR RLOCE IR 9IRGRIBSENIAROHAR DG genditions of the

concrete mix are monitore IS monitoring may comprise monitoring the temperature of the concrete
mixturelaTisattyie hecoeplisieéhbymaainingoscormore thlispatatie SengbidBsake rigid lance.
20@nce {lR: Ny eGtion iR ComRele sBrvalg S clasachiie ey aulting:off dhe avsebroelngr
the cement truck. In a still further embodiment of the process of the present invention, the
conditions of the concrete mix are monitored. This monitoring may comprise monttoring the
temperature of the concrete mixture. This may be accomplished by mounting one or more
temperature sensors on the rigid lance.
20 Once the injection is complete, the valve is closed thereby cutting off the flow of cocling
fluid. Once the remaining cooling fluid has drained from the nigid lance, the rigid lance is
withdrawn form the concrete mixing container and the process is complete.
For a further understanding of the nature and objects of the present invention, reference 1s
made to the detailed description, taken in conjunction with the accompanying figures, in which
25  like elements are given the same or analogous reference numbers. Figures 1 and 2 of the present
invention illustrate a side view and a front view, respectively, of a system (100) for injecting a
cooling fluid into a concrete mixing container (502) comprising a lance device (190) mounted,
permanently or moveably, on a support structure (116). The embodiment depicted in these
figures is a preferred embodiment of the present invention. In this system (100), the lance device
30 (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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fluid. Once the remaining cooling fluid has drained from the rigid lance, the rigid lance is withdrawn
form the concrete mixing container and the process is complete. For a further understanding of the
nature and objects of the present invention, reference is made to the detailed description, taken in
conjunction WHFHESREdmpanying figures, in which 25like elements are gV HEEEHY or analogous
reference numbers. Figures 1 and 2 of the present invention illustrate a side view and a front view,
respectively, of a system (100) for injecting a cooling fluid into a concrete mixing container (502)
comprising a lance device (190) mounted, permanently or moveably, on a support structure (116). The
embodimenidiepistediotheseiigies i paierest erobodipentef thadrasenhipysatian. i this
system‘éﬁ)?goége I$n e devic 30(120%%?% a rigid lance (102) confi%ured to inject a cooling fluid which
flows afditht AR iAS T T HEAR Ehbiingt RESE LHSHecpS o) ko AR it aitrsh et ledherete mixing

containesr{BARJuMKE: 2OAYESEIAHRICT AJSRe 0RMIGAR] MMhEs the wdembandvin Figmge 9). The rigid
lance (102) is pivotally attache an uppey. lifting arm (104) and a lower, guide. arm (108). These
attachn%gﬁ%rse?gpfgﬁ{én\%/%ﬂﬂéﬁglgtéé?r)rﬁ%ﬁﬁ ginée%re%%%ﬁ%jgkﬁgﬁorfﬁé%eﬁﬁafﬁ QB orite rigid lance
(102) tedecredved inty alove ftrohitvencon orfste mixingnee fiaihen(GaR) iatahie-tineasttashion. The
non-lingat 4 i i -for e t of the rigid lance (102) into
o e N e T G IR 0 < 122) or
fluid exthergitfanes fdien dxeeiirdnierstieonseaeiipsetishononglepdddxndaidiexshendhef (the fluid exit

end) ofithaibgidlapcedd0Rmithresreskiibe shraceRAkibe fRREY &%ﬂﬁ%i&@(%#ai“ef (502). The

rigid lance (102) is capable of non-linear movement as defined by the lengths of the 10components or

elongated mem5&t8ibIaRs AHHRUIBMRRIRP RORIgHFEr TeHEISRE delicd Prdby keeibrist®an articulated
ain (102ndldhel 08 atv dald)) madian actuatati BRI the BeluatorkddLdwrdibeinglocated on the
oxene L Sy e o U el ppar meTi (410 ol e aieetgd arm, g 52 provids
the vertitéd)supporimgémbed (b10} ef theal Sdetioulatbdarmhd hetcahpppenisoiibe articufated arm
e e 107 e 0 s N SO e
first endseio8 oraisd ep the internal side or surface of the vertical support member (110) of the
15 articulated arm. The components of the articulated arm include a rigid lance (102) having a
fluid injection end (102A) and a fluid exit end (102B), an upper lifting artm (104) having a first
end (104A) and a second end (104B), a lower guide arm (108) having a first end (108A) and a
second end (108B), and a vertical support member (110) having an upper end (110A) and a
lower end (110B). With regard to these components, as shown in Figures 3 and 3a, the fluid
20 receiving end (102A) of the rigid lance (102) is pivotally connected to the second end (104B) of
the upper lifting arm (104). The upper lifting arm (104) is further pivotally connected to the
upper end (110A) of the vertical support member (110) at a point between said first end (104A)
of said upper lifting arm (104) and the second end (104B) of the upper lifting arm (104). The
second end (108B) of said Jower guide arm (108) is pivotally connected to the rigid lance (102)
25  atapoint between the fluid exit end (102B) of the rigid lance (102) and the pivotal connection of
the rigid lance (102) to the upper lifting arm (104). In Figure 3, the first end (108A) of the lower
guide arm (108) is indirectly connected to the lower end (110B) of the vertical support member
(100). The indirect connection is the result of the placement of a breakaway bracket (304)
between the vertical support member (110) and the lower guide arm {108). In Figure 3a, a

30 mounting bracket (314) is positioned between the vertical support member (110) and the lower
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second end (108B), and a vertical support member (110) having an upper end (110A) and a lower end
(110B). With regard to these components, as shown in Figures 3 and 3a, the fluid 20receiving end
(202A) of the rigid lance (102) is pivotally connected to the second end (104B) of the upper lifting arrn
(104). The G’ﬁ%g?[ﬁfﬁ?ﬁjzéim (104) is further pivotally connected to the up(ﬁglrf ag&f%‘&g& the vertical
support member (110) at a point between said first end (104A) of said upper lifting arm (104) and the
second end (104B) of the upper lifting arm (104). The second end (108B) of said lower guide aim (108)
is pivotally connected to the rigid lance (102) 25at a point between the fluid exit end (102B) of the rigid

lance (30R):and thezpivoiatiearneclimnybihdigideanaec«d0) tosthe mppEsifingaim (104). In Figure
3, the first end (108A) of the %We %ig arm (108) is indirectly connected to the lower end (1108) of
the verfitBR & B8 HHEISHEET f?ﬁ;e hdirect connection is the result of the placement of a

breakaway bracketl 30clxbtwe emiibéiventicahsupparti fiegdoer (040 yamdstha-toaligroguide alio (108). In
Fi 3 ting bracket (314).i iti bet th tical t 110) and
R e A A R e A
guitle ahmr{gRigpicalidiefreahivitaikel drmeeted tymiwmbpotdthiy fokety@im)along the aapér of the
above %@Eﬁﬁ@%@%ﬁ‘éﬁ@&?rﬂ@{?ﬁf&iiﬁ6@5%‘@%&%&%%% ;ewgltag%gmq}mgfgﬁ@%})etﬁ ise or lower

the rigid lance (102) by way of the upper pivot (3 F%TO adjust Sthe rigid lance's (102) path of travel,
there alengerifhbEY ighoyittbh e premeRoRYH 21 Oh e g diftift) ermind 899 ar this gl (300B) (not

shown)eqligolQu e -6 wd goaidn 408 handes) the Sigidianesdd G tieugiaoy badmeyement by way of

the lower pivots (300C and 300D). It is also envisioned that the lower guide arm (108) have multiple
positioNShBSAOITR) 1 Hh I P RgRIIh Ea @S B HRthe A e Bad? éf%%? if required. As
fumher sivoywn e Figiuias(3008gd Bewer flifdrgaris00R) afithe appbe Hiftinglatnnet@éy allows for the
SO Ao EE HEMELEA T b B L UE L) i TS abies e BaR S Hoction (3004
of the Uppdetiftiatinthe mhecuereidaﬁ)swﬁtpcﬁsme’mbém(pﬁav@lbcamgiald(ﬁ@@éhtééltWlee@urve in a two
e 08 )0 G AP e oy e s e 5o
dimension plane with regard to the center of the arc). At the same time, the second end (108B})
15 of the lower guide arm (108) is pivotally connected {300C) to the rigid lance (102} at a point
between the fluid exit end (102B) of the rigid lance (102) and the pivotal connection (300B) of
the rigid lance (102) to the upper lifting arm (104). The pivotal connection (300C) of the lower
guide arm (108} to the rigid lance (102) is such that it also allows the pivotal connection (3G0C)
to also move in a circular motion with regard to the first end (108A) of the lower guide arm
20 (108) to form an arc or curve {as depicted in the arc or curve 109).
In Figures 3 and 3a, the connection of the rigid lance (102) to the upper lifting arm (104)
and lower guide arm (108) 1s secured though the use of pivoting brackets (310). The lance (102)
is rigid and acts as a member of the articulated arm in addition to conveying the cooling fluid.
Since the pivoting brackets (310) are connected at two separate points along the rigid lance (102)
25 and follow two separate curved paths, the rigid lance (102) path is non-linear. The pivoting
brackets (310) can be positioned anywhere along the rigid lance (102) utilizing any known
means for attaching or clamping the two components together including, but not limited to, the
use of u-bolts or clamps.
As further depicted in Figures 3 and 3a, actuation of the upper lifting arm (104) by the
36 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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between the fluid exit end (102B) of the rigid lance (102) and the pivotal connection (300B) of the rigid
lance (102) to the upper lifting arm (104). The pivotal connection (300C) of the lower guide arm (108)
to the rigid Iance é')ﬁls such that it also allows the pivotal connection (BOOC% to also move in a

circular motith Wi 3rd to the first end (108A) of the lower guide arm f&(f @ﬂ%]?gfﬁrﬁ an arc or

curve (as depicted in the arc or curve 109). In Figures 3 and 3a, the connection of the rigid lance
(102) to the upper lifting arm (104) and lower guide arm (108) is secured though the use of pivoting
brackets (310). The lance (102) is rigid and acts as a member of the articulated arm in addition to

conve\tingHigieanting: fiLog) ampﬁdﬁ@ﬁiymm&m@ﬁx(ﬁ%f alelsannReied @ oveacepanate points

along the ri |d lance (102) follow tw sep urv he rigid.lance (102) path is

on B VHITGRGHNG BIACLL TSGR eh i pS TGS CHHar Ao il AGFIAHEE Taop) utiizing
any knoﬁ\them@amm@ﬁabmmga@rbelammimgdh&: Mblmpﬁﬂmﬁtssﬁﬂgbmepmﬂudmgarmnmot limited to,
the us of U- % dt% A§ urth%rt rP'Cted in Figu fgand 3a actjo n.of the upper lifting
arm( %SS g(ﬁglcflua ?é)éf)oﬁlsnggg%ged% the acfg%n ofB rif 8§m ich is
attachmtmmnmnammx@a@) of the upper lifting arm (104). For optimum stability of the
system (10003 2O0BIRREASRICTIL390RAAUAR0 Ve coLmERVERALOR) lsaraintains the

center of gravity of the lance device (190) ¢ to the cross beam member's (200) Z-axis center line.

As furtlﬁ’é}‘laleiaﬂb@qwbq@@?@nsr%@%fa@bw&w& fihe bsakesinydigekel Gor eaydallistributed to
achieve REMUR Siakilibn: ACHAT0NBSBNRisRa AR slatbYHh Geatditiey M@Hﬁ%ﬂ\(@mt springs or

counterwelght ssprln s (not shown) 5acting on the upper I|ft| arm 104 The two

embodbFSEReATRHLAIGOrER Bobke 85 Ba RFFakatiay Hafesiid y“iirsé?fksél S HIAY embodiment
represenieshly frigdre:3 (e hcakavRy b@aylim&a@é)vememm@@mﬁmﬁaezlmywum arm (108) of

the articulated arm to tgil \31 cagsu ort %l%?%" é\/ embodlm throu t]the use of the
break- 5\(1)\}%@5 ggf%git@ &4 N §s Cﬁg ?51 fower dﬁf&g&éﬁ 1 3?0 e pulled away
from thﬁmarm@swpmﬁerpembmrqﬂth@)bwhbmmg mnktevdxm:x‘ens trulkd(504) fulistheveyrthefore the rigid
lance (40 (a \éﬂfg@%ﬁ%ﬁgs}; EQ»?R%?H %‘%’aﬁ‘ r??o%%%é'g%{t%@ ARy Rpagket when itis

pulled e vertical support mem er |s in Figure 8. Figure 5 urther prowdes a front

view oﬁﬁé@réﬁl@ﬂﬁl}imkeﬁ(?@@)@ﬁﬁgwé@ ﬁi@ﬂl@]@ﬁé hefrrantne froask¢iédv 4B hounting bracket
(3:AB)\Ribie behind the vertical support member (110). The breakaway bracket (304) can be seen in

front of the vertical support member (110). The breakaway bracket (304) is attached to the lower
guide arm (108) at the position noted by (304a) and to the vertical support member (110) at the
position noted by (304B). This embodiment also includes a gas spring (308) to reseat the
hreakaway bracket. Figure 6 further provides a side view of the breakaway bracket (304) as it is
20 attached to the vertical support member (110) and the lower guide arm (108) during a breakaway
event. Note the gas spring (308) is attached to the vertical support member (110) and the
breakaway bracket (304) to reseat the breakaway bracket. Figure 6 further provides the
orientation of the breakaway bracket (304) with regard to the vertical support member (110) and
lower guide arm (108) when force is being exerted on the lower guide arm (108) 1o the point that
25 it causes the breakaway bracket (304) to disengage from the vertical support member (110).

In the particular embodiment demonstrated by Figure 3, the mounting bracket (314) is
located on the external surface of the vertical support member (110). A further modification to
this involves placing the mounting bracket (314) between the breakaway bracket (304) and the
vertical support member (110) as represented by the Fourth Embodiment discussed hereinbefore

30 and shown in Figure 7. In this particular embodiment, the mounting bracket (314) 1s rigidly

attached on one side to the vertical support member (110) and pivotally attached on the opposing
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15visible behind the vertical support member (110). The breakaway bracket (304) can be seen in front
of the vertical support member (110). The breakaway bracket (304) is attached to the lower guide arm
(108) at the position noted by (304a) and to the vertical support member 11%at the position noted by
(304B). Thi EH8ERERt also includes a gas spring (308) to reseat the bfed %/?/%agf%?&(et. Figure 6
further provides a side view of the breakaway bracket (304) as it is 20attached to the vertical support
member (110) and the lower guide arm (108) during a breakaway event. Note the gas spring (308) is
attached to the vertical support member (110) and the breakaway bracket (304) to reseat the

breakavig@yibtaekes brigures bisdher govidesdbadnenipbariel (todred@nmyibsagket (304) with

regard tg the vertical. support member (110) and lo uide aim (108) when force is being exerted on
the low&P %?g@tfrﬂ?%fﬁrﬁég)ﬁgﬁﬁé"%?ﬁ? At F@gﬁgfé e breakaway bracket (304) to disengage from

the vertical supgogtradmberibiing brabikdh@ phrisquistiemb beiment thenenstratétl DR Fifure 3, the
mounting bracket (314) is locat the external of-the vertical. or er (110). A
further o TS e e A e O S R B DR oy brecket
(334) amduhtingdrtickétss pgoiyradaiet t01the veadicelvemmtetknpeh &l Foumkd BErstbiment discussed

heremt&%ﬁﬂf&t@@%‘?@ﬁ%‘%fﬂ@sﬁg Wike ¢ RIS RaHicHaemBediment iihemannting bragket (314) is

rigidly attached on one side to the vertical support member (110) and Elvotally attached on the

opposiFEEWYd PoYYEssBsHict9S STt B teeisagtetird 4k akish bbbl The

breakayyayryasket (304) wnfukthar Rivetally altached ahadifferentneinhiothe lawerayvide arm (108).
In Figure 3a, the mountir:‘%ett)racke_t (314) is positioned between the lower end (110B) of the vertical

support IABmbiE [ Sribee hERE R SR BETRS Givdr g i aibr i) o PRERSHY AR bracket is
rigigly atidahed Todbesserianlsugeo (s Mmember {Adbrandthivotatly-conneai¢tioaldnghibe opposing side

of the mounting bracket (314) to the low uide ann fo&? Figure 4 provides a mare gﬁt iled structure
of the n%lgg %ilr?ge %trg’é‘ﬁé‘%%ﬁﬁ‘h%ew fic 0%?%%%%% Lﬁu et(s),rr}l € B"e%ﬁﬁ’g“’éﬂ(g %p\%j‘itcﬁl%%ne u@éd to assist

in mainﬂ_:athimgmméwbtﬁt;oéi&mheuam@débl(al@bbtm@gm@éaiih&md)umiﬂvgabrm:_ﬁmtsubmember
(s147) iz naned Iy erRIeARSAOHUL e DSk AV A IGHeH S Iangt atiached to

b
the lower guide’arm (10 this'embodiment, but instead serves to attach the actuator (302) to the

verticalsppipbresmembeH1IE0) stivahes pdredlsrtavtbodim dnv e seepheivrctraigdbiecket (306) is
seatedingide %t?g@eﬁfsm%%WWaﬁféﬁ@ﬁQ@w@ HiRienRodimamksbe AcHRIYLLRAZA S forced
tpv_vard the vertical support member % 10).ina S|tuat|%n Wherqe the truck (SOA}fl)iSd&\r{l:\{gas} away before the
rigid | aﬂ}f‘esecond breakaway bracket (306} which compresses the gas spring (308}, T
situation showing the position of the break-away bracket when it is pulled away from the vertical
support member is shown in Figure 8a. In the situation where the rigid lance (102) 1s being
inserted and comes in contact with part of the concrete mixing container (502) due to
20  misalignment of the rigid lance (102} and concrete mixer truck (504}, the actuator (302} will pull
and rotate the breakaway bracket (304) away from the second breakaway bracket (306) on their
shared pivot (304B). The separation of both breakaway brackets (304 and 306) will trigger a
switch of the electronic controller (118) to signal the rigid lance (102) to retract.
Figure 5a provides a front view of the breakaway bracket of Figure 3a. In Figure 5a, the
25  relation of the breakaway brackets (304 and 306) is readily visible with regard to the vertical
support member (110) and the gas spring (308). Figure 6a provides a side view of the
breakaway bracket (304) that has an additional breakaway bracket (306) seated in the first
breakaway bracket (304).
As further shown in Figures | and 2, the lance device {190} of the present invention is
30 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
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15(102) is retracted. More specifically, the break-away bracket (304) rotates clockwise, pushes on the
second breakaway bracket (306) which compresses the gas spring (308). This actual situation
showing the position of the break-away bracket when it is pulled away from the vertical support
member is \%ﬂqgl’ﬁsﬁéﬁre 8a. In the situation where the rigid lance (105?@%5@&93/ fRhefted and comes
in contact with part of the concrete mixing container (502) due to 20misalignment of the rigid lance
(102) and concrete mixer truck (504), the actuator (302) will pull and rotate the breakaway bracket
(304) away from the second breakaway bracket (306) on their shared pivot (304B). The separation of

both breakaway sy helseisHPadiand:BQ8) wihikiggesewitchabiheestac(edioadiditrdltery 148) to signal

the rigid lance (102) to retract. Figur rovides a.front view of the break b t of Fi 3a.
I FlOu B LR B B B e BT aE T R g to
the vertleadwgmoporg heeniidn.(110) and the gas spring (308). Figure 6a provides a side view of the
breakaway bragcket (304),th i e ' i{st break
FRESLTRENRL AR AR AcHion Bl IR ke WA YpReL (308) spaled e frst reakaway

bracket (304). sfur ce device (190) of the present

inventisreisl Bosigspireddnby Q206061 Sthictuites (EESTYRREh Wairtpi S8R p6AItETEJY (201) and a

Cross memberbeam 4a00) -ﬁ@&éﬂﬁ;@ﬂ&é@&%&f 6b18) can ke acadiusakiaheight @ad width gantry
WO 2009/055325PCT/US2008/080450 crane, whose height (H) and width (W) define an opening or

passagewhye o) s HVRIch e pagd g &6 FeurRr Bt PRI BE#) Uhdereath the cross
membet haand200) and-Hetwesnitensupnaiiieqlegs{ 20idlylheted inthividisa oy d2@), fluid line
(122). valve (1240, prdiniegton pogle (12) gare i a5 descrioed o WO2000(100550AY. he refevant
part w1 HEdrsordhebatarsiios pp ]
10 mixing container (502) via the rigid lance (102). In the particular embodiment noted, the cooling
fluid source (120) can be turned off and on using a valve (124) attached to the vertical member
support (110). While the valve (124) is shown located adjacent to the vertical member support
(110), it should be appreciated that the valve (124) can be located anywhere between the cooling
fluid source (120) and the fluid exit end (102B) or injection nozzle (112) of the rigid lance (102)
15 so long as the cooling fluid is supplied for injection into the concrete mixing container (502). In
addition, the system (100) noted in Figures 1 and 2 also includes an electronic controiler (118}
which is capable of sending our and receiving signals. 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 time to inject the cooling fluid and a separate signal to the valve
20 (124) which will allow the valve (124) to be closed Wheﬁ the injection process is completed.
As noted previously, the rigid lance (102} may also include an injection nozzie (112) for
releasing the cooling fluid. The injection nozzle (112) projects from the lance at an angle ®. In
one embodiment, the angle @ is approximately a 22° angle from the plane of the rigid lance
(102). The angle © allows the cooling fluid to enter the concrete mixing container (502) in a
25  direction that prevents contact and damage to the container walls. In alternative embodiments,
the injection nozzle (112) is either not present or is detachable to allow for injection nozzles
(112) of different angles and sizes to be quickly attached as is appropriate for a particular
application. The cooling fluid utilized may be any type known in the art such as liquid nitrogen,
argon, or chilled water.
30 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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reference. In Figure 1, the cooling fluid source (120) is remotely located. Alternatively, the cooling fluid
source (120) may be mounted to the system (100) as shown in Figure 2. Regardless of location, the
cooling fluid source 12ﬁ% is fluidly coupled to the system (100) with a fluid line élZ% that allows for the
cooling fluidt& B@’%’ﬁ%ﬁ:’ﬁ tred for injection into the concrete 10mixing contaffier e rigid lance
(202). In the particular embodiment noted, the cooling fluid source (120) can be turned off and on
using a valve (124) attached to the vertical member support (110). While the valve (124) is shown
located adjacent to the vertical member support (110), it should be appreciated that the valve (124)

can bejesated anywhere heteeniheleoing ﬂaﬂdxﬁnw&l@e(lba@ antlthemyid @Xibaiﬂidalll()ZB) or
injectlon nozz 2 e rigid lance £0 I n qu lnjectlon into
the concrate rﬂ&%ﬂé §tl[é3r?éra W?nl?lfg%edﬁ)‘ n‘&g(ﬁﬁé:O)? rg cffigures in also
|ncIudeEzgmeﬁemmmmrbﬂek:(ﬂ(B&}WmmlprnsasapabimtofgbmdhegsobmnamﬂmebBiﬁh@mlgsnals

Accordin it Is I for the Iectronlc can 1 n ve (124)
which v%q?tgﬂow tr%)le8 %%F %1% Bep B%Iérrl%eén w r Giﬁs iflrgn%e t%%ll}%g thgk §09rn%ré§ﬁr Xé‘}j a separate

sighal t@ld@d@i@l@@(&@ﬂ)ﬁlwhwhmmwlﬁr@)\ﬂaﬁ@@éw webledlogeitiavhéhettigoinjection process is
complelgtlnembs ALRHMEVIRUEN: J%ﬁ%ﬂé?%ﬁr@%&rﬂ% SRncludeanipiepionRezzle (112) for

releasing the cooling fluid. The injection nozzle (1 ects from the lance at an angle 0. In one

embod anb3Afgle @F&qwﬁwﬂhﬁ%&s& B "el RIKIBSNEFOBT e ARl e102). The
angle aligu¢s dheneclingiiiio paierdie GoREaleAMKIER Aaniadneiie Glbinamdadiresdion that

prevents contact and damage to the container WaIIs In alter%we embadiments, the injection nozzle

(112) i8R AP HGE &%@&ﬂ%ﬁ@%@@&%}“ EBTRAGUPIGF IRt RGN0 1A% D SPitEF S angles and
sizes tqiseudekly ritackes asbs awa}mmMWamwwtm mbendaghrgKetid utilized may

be any P‘i%%%r?“f %;[%2((3: %%%o %uad% tllgbuclzgogétrogn é Iﬁ Waé%rc’l?gl The Iaqce device of the

presentinv € Cross mem fie’Sipport structure (£16) utilizing a
mountihgaﬁfacﬂaéﬂ@mgea&yshdmwﬁﬁgmmem&aﬁd®a AS WO 2009/055325PCT/US2008/080450

previously noted {16 JOUANG RIAGKELGEIANSANNMEE IR AssSNd (ARG ihevertical suppor

member (110) as a portion of the mounting bracket (314). In the embodiment setforth in Figure 6, the

mountiAgtioakenedader o Mpheediamistneidd anesdi o8 subin Bin Beicsta BY tHi 58 B8REd or welded to
thesverticalhsURRRE prebsr dhiQinhe, mgqaﬁ%%%%a memhemnhdChrandaadmgunting bracket

submember (314A) are bolted or welded together
beam actuator (202) which pushes and pulls the lance device (190) along the cross member beam

(200). This is aided by the use of two or more roller bearings (312) in the mounting bracket
{(314) as mentioned above or through the use of a low friction guide placed along the cross
member beam (200} (low friction guide not shown). The lance device (190) can be attached to
20 gantry crane beams of various sizes by increasing or decreasing the distance between the
mounting bracket in Figure 4 and the vertical support member (110). The actuator (202) is
attached to the cross member beam (200} on its fixed end with a means consisting of one or more
beam clamps and actuator support frame (not shown).
As further shown in Figure 9, the path (508) depicts the start position of the fluid exit end
25 (102B) (or injection nozzle (112)) of the rigid lance (102) and its range of motion as it enters the
concrete mixing container {502). Note that the rotation of the pivots (300A and 300D) are
clearly noted by the resulting arcs (105 and 109, respectively) as the rigid lance (102) travels
along the path (508). When the rigid lance (102} is near its fully inserted position, the rigid lance
(102) experiences the greatest variation in angle of the rigid lance (102). In the preferred
30 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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submembers are attached in such a manner as to provide a passage between the two submembers
(314A and 314B). The mounting bracket may further include one or more sets (a total of two to eight)
of roller bearings (312) as shown in Figure 4 which also aid in the stabilization of the lance device
(190) on the" &L RERBer beam (200) as well as help in moving the lanCe'd&AUE1%¢980) across the
cross member beam (200) when necessary. An alternative mounting bracket (314) configuration would
exclude the cross members (314A and 314B) and bolt the mounting bracket (314C) directly to the
vertical member (110). In addition, a means for bi-directional lateral movement (206) as shown in

Fig( ureshe iS<antQnaky t}lﬁwﬂyb@ﬁﬁ%@ﬁwﬁ\%ﬁ&i iandhekigicalanceftt 02) wikbiheanersigingixing container
15(502), In,thjs particular e iment, this is gccomplished by a means that camprises a cross beam
ctuatolt8h2) HERTEH SHRSALL AN e AR CRoHb L L) GibiRY (hL L5 SS" RBMBES beam (200).
This is hided:hyl thés|eefofablofanmbratrdldepeasings (31 2) idegheniauntinghoracket] (3i4) as

mentioret%(g %bO\l/ or through the use of a low friction guide placed along the cross member beam (200)

(low friction géllflids "not shown). The lance device (190) can be attached to 20gantry crane beams of

various sizes By wtmeagingreridoreasingtble df§msé§l§@ﬂ@€htme3¢ﬁﬁimtﬁfqmrbmi‘et in Figure 4 and
the vertical SUPRRILMSMPRIAEH): dDSACHRI8042021iS AUACHSICRE FOSTGBIPGIEAM (200) on

its fixed end with a means consisting of one or more beam clamps and actuator support frame (not
shown) G eRtivars e RFERIUNRUY, adiESBRER 508 B PRI 15 sy PosifibiP bt alisd-exit end
25(102B) (or injeatannerale A3kdbhef thexrgigianesiddgiRnd s apaaRimotnpaihepiers the

concrete mixing container, (502). Note that the rotation of the pjvots (300A_and 300D) are clearly noted
by the &G QFEEIRS DiRE F68CHe SHELRUERFP HREAB AT ARCE @SS trabRRPEIBIG THE path (508).
When thestigidtanged 0 dsinrakitsHeullyl irge ted pasitichriekigitdance {iR2)expenigades the

angle STEAENE, S B LB e O S S AR AR D0 o ka8 Midtne imjection
processuwilhpegimaifidieg Blgotrchictiportindiee(d EBren(a§2).
If the rigid lance (102) cannot refract (duetoa power outage, failed actuator, etc.) and is

in the inserted position in the concrete mixing container'(SOZl), then the concrete mixing truck

15 504 can pull forward and exert force “F17 to the rigid lance (102) without damaging the rigid
lance (102) (see Figures 8 and 8A). As provided for with regard to the First Embodiment and the
Second Embodiment, the rigid lance (102) rotates counter clockwise as it exits the hopper (506),
the upper lifting arm (104) will rotate clockwise and exert force “F2” on the actuator (302) (see
Figure 8a). The actuator (302) will then rotate the breakaway bracket (304) clockwise to allow

20 the rigid lance’s (102) motion. The breakaway bracket (304) pushes on a second breakaway
bracket (306) which is spring loaded (308) and will return the actuator (302) to its original
position once the rigid lance (102} is free of the truck hopper (500) (see First Embodiment and
Second Embodiment). With regard to Figure &, the upper lifting arm remains fixed. Therefore,
the force “F2” is exerted upon the breakaway bracket of the lower guide arm (see Third

25  Embodiment and Fourth Embodiment). The IOWer guide arm (108) will pull the breakaway
bracket (304) away from the vertical support member (110} at the pivot (304A). A spring is
connected to the breakaway bracket (304) to assist the retumn of the breakaway bracket (304) to
its seated position once the rigid lance (102) clears the concrete mixer truck’s (504) hopper
(566).

30 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
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WO 20091055325PCT/US2008/080450 be used to signal the opening of the valve (124) which allows
for the injection of the cooling fluid. The rigid lance (102) angle's range is about 25 degrees to about 60
degrees from the horizontal axis, preferably from about 30 degrees to about 55 degrees from the
horizontal a%i8 H#i&'%533ds). 5An alternative means to set the angle of larfcef ¥ 184t Yhe position of
the limit switches (not shown) located in the actuator (302). This method, however, requires more
manual intervention in case insertion point adjustments are required once the system (100) is installed.
In addition to the rigid lance (102) angle, cooling time is also a parameter. Depending on drum size or
productbemg.cnpiadidiffeie e oliog timas-mawhe Eapirgdoda aRe/atonthis d@ias the ability to
set theé%th t the yalve ( 242%5 open during.the injection process. As noted previously, temperature

sensor %8 fliseares farBrutedomEr et MR PE dhtIRk S 02) o the

tip of thenibiltklepicl (182).02) is thefigicdiacice H3PRX cammotTRIirast{gduette Adraywerautage, failed
actuato%eetcéﬁghis.in&rﬂe ini%@?ﬂ(pgsition in the concrete mixing container (502), then the concrete

mixing }ru%lg & pﬁ?lcfo and ExeIt 1oree™ R to the rigid lance (102) without damaging the

rigiél lance (102y (beEifsigunkSc8mwEBApdAseptavitibd higrdnithces( 820l daothé deinst Inaneiment and the
Secon i igl tat r.clockwise as it exits the hopper (506), the
%ﬁ@%@?@tﬁp g?ﬂgfgtéa}ﬂ g%lwgé%e[gﬁ% @gxg ”1%885?555%\%? ¢ uéué‘glctﬁt):( I1nse(§85)p%9 cess(

upper lifting arm (104) will rotate cloc orc tuator see Figure 8a).
The acitBFBORyWAlfarrsiMseREcsHicréaebion: Brasken@udyelodkvisettdmitbor B0the rigid lance's

(102) %@H%r-&faa@fﬁ@%@\é‘faﬂmlﬁ%é@%ﬂééb%%‘aﬂ:%ﬁ?c?ﬂg esakawayi ARl (306) which is

spring Ioadedﬂ§08) and will return the actuator (302) to its original position once the rigid lance (102)

] |
is free SYHE HUBR FROISEFTSDEY (Sasviermst 5B EIRTeHPaRePSESHSE B s disanek G eegard to

Figure Bntheltpren blingararepmnainsddixethe Hneraiare theraice héntdsRuamscuanthe breakaway
bracke(;(aétgf thf?‘ Iowg#;ggnléid?i@rm see Third 25Embodiment and Fourth Embodiment), The lower guide
S

alio (108 Wilf'5 e B%r&%?’f% SRR APERREL B fiess BE ST REMBE)(110) at the

pivot (304ign & sbnﬁngtiﬁlcﬁmimmmmmhﬂéaﬁgmy& bﬁ&d@f(ﬂﬁé}d&r@ﬁﬁd&ﬂhﬂuh@ﬂ(m ©of the _
ks L B S B e T e S s R e e
rigid laResqreivigdpisiened is envisioned to be part of an additional arm (not shown) connecting pivots
(3p0B and i i also envisioned that a current sensing switch or transducer (not shown) be
implemented to trigger the retraction process in case the lance meets an obstruction. The switch
or controller would sense the higher load on actuator (302) and signal controller (118) to

withdraw the rigid lance (102) from the concrete mixing container (502).

20 - It will be understood that many additional changes in the details, materials, steps and
arrangement of parts, which have been herein described in order to explain the nature of the
invention, may be made by those skilled in the art within the principle and scope of the invention
as expressed in the appended claims. Thus, the present invention is not intended to be limited to
the specific embodiments in the examples given above.

25
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WO 2009(055325PCT/US2008/080450 300C) to which the rigid lance (102) is attached with a spring
loaded linkage. As the truck departs, the rigid lance (102) would separate from the articulated arm as
allowed by the linkage until the rigid lance (102) is free of the truck's hopper (506). The spring of the
linkage would then return the rigid lance (102) to its original position. 5For the First and Second
Embodif8atds ﬁiﬁ"@‘?ﬁjg]iﬁi lance (102) should come in contact with any part of the concrete mixing
container (502) or hopper (506) during the insertion process and experience a force which restricts its
motion, the actuator (302) will rotate bracket (304) countgﬁgﬁ)ckwise away fram bracket1 lg3196) (see

Figure 6A). This sepatation Wifi¥i§eery SRBSHFBAP LT 87 TS AV BB SRR or's motion
(retract):go gp@gﬁhg&mﬁ{g@@ or 10lance device (190) can be repositioned. The alternative
mechanism mentioned above would allow the rigid lance (102) to separate from the arm (not shown) in
casé the rigid l&dce (RCPPRSHFIRHIEESOTEEH $his separation would trigger a switch of the electronic

controller (118), whiclywould, iRitiatectiBltatsatio y oeassreauippdrtietieiak §p84) and/or lance device
(190) can be correctly positioned. 15It is also envisionedg; at a current sensingFg\gitch or transducer

(not shown) be implemientePter Big JEFIREF FOPPRFSERETER ARETE Sh B FRAREE an obstruction.
The switch or ggatpier Werld sensrithe bighen loaskppasilaipnEotiand sighatgantrallen118) to

withdraw the rigid lance (102) from the concrete mixing container (502). 201t will be understood that
many additioné!%%ﬁ%@éﬁﬁhﬁé@é%ﬁff%ﬁ@%ﬁ%?ﬁ%ﬁ@%&ﬁ%ﬂg S?ﬁ%?%yhr VW%% have been

hergin describeginrdet iexe i aiathR feivicefidhe inventionmaayddsmade byctkgsesalgtlefl in the art
within the principle and scope of the inventign as expressed in the appended claims. Thus, the present

invention is nofiARBRERE TR TRkl R i RAHREERD6dfents in the examples given above. 25
What is claimegyjs: 1.Agystede e ipiggtingconling duid ineribeoreretefitiking pontainerttie system

g ) S ot devics SompRSIE: |
a) an articulated arm that includes a rigid lance which allows for the flow of a
15 cooling fluid there through; and
b) a means for acting on the articulated arm to cause pivotal movement of the
articulated arm in a non-linear motion thereby controlling the angle of the
rigid lance while at the same time controlling the insertion and retraction
movement of the rigid lance into the concrete mixing container for fluid
20 injection of the cooling fluid into the concrete mixing container;
the bomponcnts that comprise the articulated arm include the rigid lance in
combination with:
a) an upper lifting arm having a first end and a second end;
b) a lower guide arm having a first end and a second end; and
25 ¢) a vertical support member having an upper end and a lower end;
wherein the fluid receiving end of the rigid lance is pivotally connected to the second
end of the upper lifting arm, the upper lifting arm is further pivotally connected to the
upper end of the vertical support member at a point between the first end of the upper
lifting arm and the second end of the upper lifting arm, the second end of the lower

30 guide arm is pivotally connected to the rigid lance at a point between the fluid exit
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a) a leg assembly having two or more supporting legs; and b) a cross member beam supported
between the two or more legs; the two or more legs and the cross member beam being positioned with
respect to one another in such a manner as to define a passageway of sufficient height and width
10between the two or more legs and beneath the cross member beam to allow passage of a concrete

mixer truck thrend kit pisddepsnapddhe myatiseansstipie Pdbrivaebiareie Bious beam of
the support Strﬁﬁ%‘%&%‘ﬁ?&%ﬁ‘&%%&m@fi 1R arm is conndt ARG WURIRH AERiHdakIAR udes a

rigid lance which dllows for the flow of a 15cooling fluid there through; and b) a means for acting on the
articulated arntedivavesigil/staparoneambet B aHeAaRE SRIESEPA#Y a non-linear motion thereby

controlling the angle (ﬁ the rigjgili@&qgﬁvglflglgw%lsﬂn%migmggggm&%%@@M@traction

movement of the rigid lance into the concrete mixing container 20injection of the cooling fluid
intosthe concrete mixiti seriamerpisticamPdtiients that comprise the articulated arm include the rigid

lance in combination yith: ayanaiREIdGLAR NG S srband acaseod sididia lower guide

arm having a first end and a second end; and 25c) a vertical support member having an upper end

and a lower end; whereinaeifitsidraesvirmyeieesrasssighat e ehatany omnee Bl $the second
end of the upper lifting, arm. the, URRELIHRYG AHRD I fHethelpivtalycannected to the upper end of the

vertical support member at a point between the first end of the upper lifting arm and the second end of

the upper lifting arm, i secaheifentcof wiehesr auguittcBmisisisRBIIGESRAEERIPRS PHe rigid lance
at g point between th%nf!)%dp%)fﬁtts along a breakaway bracket that is further pivotally connected at

one or more different points along the breakaway bracket to the lower end of

the vertical support member; and

iv) the first end of the lower guide arm 1s pivotally connected to at one or

more points along a first breakaway bracket that is further pivotally connected
15 at one or more different points along a mounting bracket that is positioned

between the breakaway bracket and the vertical support member.

2. The system according to claim 1, wherein the rigid lance of the articulated arm has
a fluid receiving end, a fluid exit end, a fluid path in the form of a tube that extends from the
20 fluid receiving end to the fluid exit end and allows for the flow of a cooling fluid there
through, and an optional injection nozzle coupled to the fluid exit end of the rigid lance,
wherein when the cooling fluid is injected into the fluid receiving end of the rigid lance, the

cooling fluid flows along the fluid path of the
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end of the rigid lance and the pivotal connection of the rigid lance to the upper lifting arm, and the first
end of the lower guide arm is connected either directly or indirectly to the vertical support member in a
manner selected from. i) the first end of the lower guide arm is pivotally connected directly to 5the
vertical support member; i) the first end of the lower guide arm is pivotally connected at one or more
points attgig kumoandinjdbiackenetiie viaing bericararibror ghdhe diticrentt sothedoniendlver end of the
vertical support %lger; iii) the first end of the lower guide arm is pivotally connected at one or
10more p%lnts along a breakaway bracket that is further pivotally connected at one or more different
points along the breakaway bracket to the lower end of the vertical support member; and iv) the first
end of the lower guide arm is pivotally connected to at one or more points along a first breakaway
bracket that is further pivotally connected 15at one or more different points along a mounting bracket
thatsis positioned between the breakaway bracket and the vertical support member. 2. The system
according to claim 1, wherein the rigid lance of the articulated arm has a fluid receiving end, a fluid exit
end, a fluid path in the form of a tube that extends from the 20fluid receiving end to the fluid exit end
and allows for the flow of a cooling fluid there through, and an optional injection nozzle coupled to the
fluid exit end of the rigid lance, wherein when the cooling fluid is injected into the fluid receiving end of
the rigid lance, the cooling fluid flows along the fluid path of the rigid lance and into the concrete
mixing container through the fluid exit end and optional injection nozzle. 5

10
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10 1520 25 30 3. The system according to any one of claims 1 to 2, wherein the lance device
further comprises a mounting bracket for attaching the lance device to the cross member beam of the
support structure, the mounting bracket formed by joining the external surface of the lower end of the
vertical support member to a mounting bracket member to form a passage between 5 the vertical

support memb@ér dig syetenornsndine delearneptietaimitich Thavhesus thedapes sudss [EE9east
partially pASHIRREd mounifl, IRSIY Y ACHADIAY 9,004 ANE:AL SIS & IRchBNBLRIA Urapeans for

acting on the articulate Is selected from an electric actuator and an electronic motor. 1 5
The systeppedctraingecianpomsing biaiekst foonedbiidpaiinia threeatamabiadase the Frseend of the

lower 0ujge RIS BNEIALY coRIECALAL DG BLIALEARIPL AGNOCR B RAKAARILACKELIbaY Is further

pivotally connected at on more different points along the breakaway bracket to the lower end of the
vertical Suppoticuemmmeriandreivewsid thensmbagweldmerdrdiinhehisfc hgssoasspEmger 6. The

system %cg%rgé%gl%%sqlggvggé?%%@%hgg‘e end of the actuator is attached to the vertical support

member between the | e vertical support member and the point where the vertical
support member is pivotally connected to the upper lifting arm and the 20other end of the actuator is

attached to the 4pARl (LG AU AALAILOSHERRIUAT 1% UREIHIAG AlDE fRMAREG (O the

vertical support memb the upper litting arm, such that when the shatt of the
actuatortis: extientitel ermeiy acteetcd ftomtion e ahie apperdifting 2ol edeses MEgsivotal movements of
thelgomponents of the articulated arm in a non-linear motion thereby controlling the angle of the rigid
lance while at the same time 25controlling the insertion and retraction movement of the rigid lance into
the concrete miinthespstamercianihijartivmpfameddodines flutd nishersisonchstarfiixltigtamainer.

the first end of the lower guide arm is pivotally connected at one or more points along a
breakaway bracket that is further pivotally connected at one or more different points along
the breakaway bracket to the lower end of the vertical support member and wherein the

15 breakaway bracket further includes a spring.

6. The system aécording to claim 5, wherein one end of the actuator is attached to the
vertical support member between the lower end of the vertical support member and the point
where the vertical support member is pivotally connected to the upper lifting arm and the

20 other end of the actuator is attached to the upper lifting arm at a point between where the
upper lifting arm is connected to the vertical support member and the first end of the upper
lifting arm, such that when the shaft of the actuator is extended or retracted, actuation of the
upper lifting arm causes the pivotal movements of the components of the articulated arm in a
non-linear motion thereby controlling the angle of the rigid lance while at the same time

25  controlling the insertion and retraction movement of the rigid lance into the concrete mixing

container for injection of the cooling fluid into the concrete mixing container.

30
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30 7. The system according to claim 6, wherein the actuator is located on the external surface of
the vertical support member. 8. The system according to claim 3, wherein the mounting bracket
further comprises a first mounting bracket submember attached to the mounting bracket member and
a second mounting bracket subomember attached to the vertical support member in such a manner as

to define a pastad@bevaenratierfling taclrinng.brheran Supasaratlosinlogated eadbaaxisRMting bracket
submenlg%gé %@JQ}Q %Paip emberhgam is at least partially positioned. 109. The system
aim

according to any one of ¢ 0 8, wherein actuation of the upper lifting arm is assisted by a
counterweight that is attached at or near the first end of the upper lifting arm to counter-balance and

minimize the logd and.(eaulired caRAGIEY ofReselealic AatalRk AR, The.SYSiRR) agsaiding to any

one of claims 1to 9, wherein the system further comprises an electronic controller configured to issue
andsreceifiest omnmding Sigakés tobactoder tiedhadtodbeimmunting bradics mystbm aBédransg™d claim 10,

wherein S SREBRIG Soatallshis Ahaipaamer i caling UiiddiRGlion seausaegMnich, when

Ol g
executegf orien e rigid lance relative to an opening of the concrete mixing container and inserts at

least thedifjectiopasragelbativiice Hyiditsimoeuntin ghsasist retanemheg avhtbgriscond magntiige system
according. I AN AuABeienG HUdAce Rk caMRTsEa QB ARRL B SRRE0TS Lo send

signals to electronic controller when the rigid lance encounters an obstacle. 13. The system
according to any one of claims 1 to 12, wherein the lance device is moveably mounted on the cross

meypber beam gf the SURPOILSIGIHEE AR (RO EE R IBES SQherein actuation of the upper

lifting arm is assisted by a counterweight that is attached at or near the first end of the upper
lifting arm to counter-balance and minimize the load and required capacity of the electric

actuator,

15 10. The system according to any one of claims 1 to 9, wherein the system further
comprises an electronic controller configured to issue and receive command signals to actuate

the lance device.

11. The system according to claim 10, wherein the electronic coniroller is
20 programmed with a cooling fluid injection sequence which, when executed, orients the rigid
lance relative to an opening of the concrete mixing container and inserts at least the injection

nozzle of the rigid lance into the concrete mixing container.

12. The system according to claim 10, wherein the rigid lance further comprises one
25  ormore sensors to send signals to the electronic controller when the rigid lance encounters an

obstacle.
13. The system according to any one of claims 1 to 12, wherein the lance device is

moveably mounted on the cross member beam of the support structure and further comprises

30 a
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means to allow for bi-directional lateral movement of the lance device along the cross member beam.
14. The system according to any one of claims 1 to 13, wherein the cooling fluid is a 5cryogenic fluid
selected from argon and nitrogen. 15. The system according to any one of claims 1 to 4, wherein
the first end of the lower guide arm is pivotally connected directly to the lower end of the vertical
support membér ahatifer iredinecfomaktinerdmtbrecartiviutdidy lmecdenisrisdengritelsttde actuator having
10a shalg tr@l%te }%%a able of extending and retracting wherein one end of the actuator is attached to
the vertical support member between the lower endof the vertical support member and the point where
the vertical support member is pivotally connected to the upper lifting arm and the other end of the
actuator is attached-to the upper g t [ %\gh il .1s, connected
to the vertical s%%’pc(l)rr erﬁ%?ﬁ#e? %Cr{) Ht%% ?ﬁ%&r@%ﬁﬁ%%%\ggﬁ {i] |ﬁﬁ§§g§rﬁnl qgggé(%ﬂ%%lvﬁﬁeﬁr}%e shaft of
the actuateogsmixténdbstlociatBetedr@otaatontufgte upper lifting arm causes the pivotal movements
of the components of the articulated arm in a non-linear motion thereby controlling the angle of the
rigid lance while at the same time controlling the insertion and retraction movement of the rigid lance
into the concretssmibiegcontaisestdinifeaigroot tieckomling thutdviltodhne oo Acseeadwikihg container.
20 6. The system according to an e;0f claims..1 to 4. wheyeinthe fi f the lower guide
arm is p]il\(/)&gﬂ)g%lgﬁ r?ggtésdpé‘{%ﬁgj ocrOF]nnc‘)érééé go(#l%tes&a oﬁ)gt%erir)\%ﬂbﬁtFr%r%ga%ﬁgt%%ﬁSggr?gllo y attached at
one or moeentifferehthpointsntoithedongeretid ofting Medivah supporsenembestandehaiogdmnintor acting
on the articulated arm comprises.an.electric actuator having 25a sh t] e tending and
retrEa?ctina %ﬁ%%ﬁ%%‘é%%@go ﬁét%%c}{%[g? ﬁ%rg%%?h%%‘%etﬁ%%v%%é%gﬁ&fr%%’%ﬁ%ﬂ%’%@n the
lower enth di¢henerdicabsuppoetrparhbiercandibbpointwloé theverticaticap s pornbarmbbthis pivotally
connected to the upper lifting,arm and the other e e ris at t per lifting
arm at appoéﬁt%geﬁlﬁé%eﬁw %eor%e1 haR) Etplgreﬂ}ﬁﬁrglsa r1r? gé%ﬁ%ﬁ%%%@%%@ﬁ?ﬁggﬁgﬁg (%?P n?gl?nober and
the uppethbftitigraend isfaltaettedito thattrgidddndbs spphrthfingem tie goaft bétwecactbiatorths extended

ol BB R e e
samg timetoantrotljngdhdinsestiothanbafe trigtioacave nsentafdteaigitriateh dtoatmediibeete mixing
mccordntH L LA AT e B e R ool R e
positionemhéineee mtiiewéhticalsupporiiime thbengled fHbeangi diahe xdtiamrthetaohediteethe vertical
support o gﬁ{hg the insertion and retraction movement of the rigid lance into the concrete mixing
container for injection of the cooling fluid into the concrete mixing container.
20
16. The system according to any one of claims 1 to 4, wherein the first end of the
lower guide arm is pivotally connected at one or more points along a mounting bracket that
is rigidly attached at one or more different points to the lower end of the vertical support
member and the means for acting on the articulated arm comprises an electric actuator having
25  ashaft that is capable of extending and retracting wherein one end of the actuator is attached
to the vertical support member between the lower end of the vertical support member and the

point where the vertical support member is pivotally connected to the upper lifting arm and

the other end of the
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18. The system according to any one of claims 1 to 4, wherein the first end of the lower guide arm is
pivotally connected at one or more points along a breakaway bracket that 15is further pivotally
connected at one or more different points along a mounting bracket that is positioned between the
breakaway bracket and the vertical support member and the means for acting on the articulated arm
co? p]rcisemamoe lmcttischetUmttrehapragl distedtthat dspoasdistovetextbendithy apdeadifticgraywiterein one
end of the actyatar ig attached to the vertigal suppeort . %Qéj]_.%t‘- he vertical
support ?ﬁrérﬁ%é%gré éﬁglﬁ‘éeg%?n %ﬁg(r)g fﬁg%c%‘e{/gﬁggles@pﬁ%?ﬁﬁn%%%ﬁ i%%%%%%gconnec%d to the
upper liftingeasmchniathehethide shafiod ke actuatioris ctesirdcbrodtrectqsp ectiftien arthauapsint

between.where the upper, lifting arm_ is connected to rtical 3 Ipper lifting
arm is_:ﬂ g}%%r%%ﬁueg%g{}aelglﬁ%egf‘i srﬁlgﬁetlﬁg?évﬁg% 51%52%;6% %#%%cgﬁf%g? %%@(%Ir?gegda%%%tracted,
actugtlohr@hthaafmehﬁfﬁhg amraiingabdiheghvolishonigidrirastswdiithatdbmpomeisof the articulated
arm in a non- 25linear. motion thereby controlling the e of igid il e time
controllif‘i%nf%()aﬁi}‘rﬁ1 tion ‘qgﬁ%ogle%c{%na?nugegrﬁgr%n of tth%g ?%lgalgl é\?ﬁc%g?r%?éﬁ?ﬁeﬁ%ﬁ%r%%gn%%ggé?omainer
for injectiontahthdoranjint duid thtocthdicp Aoidtermitingaomesineisidg 8mtainer.

17. The system according to claim 16, wherein the lance device further comprises a
10 breakaway bracket that is positioned between the vertical support member and the end of the

actuator attached to the vertical support member.

18. The system according to any one of claims 1 to 4, wherein the first end of the

lower guide arm is pivotally connected at one or more points along a breakaway bracket that

15 is further pivotally connected at one or more different points along a mounting bracket that is
positioned between the breakaway bracket and the vertical support member and the means for
acting on the articulated arm comprises an electric actuator having a shaft that is capable of
extending and retracting wherein one end of the actuator is attached to the vertical support
member between the lower end of the vertical support member and the point where the

20  vertical support member is pivotally connected to the upper lifting arm and the other end of
the actuator is attached to the upper lifting arm at a point between where the upper lifting arm
is connected to the vertical support member and the upper lifting arm is attached to the rigid
lance , such that when the shaft of the actuator is extended or retracted, actuation of the upper
lifting arm causes the pivotal movements of the components of the articulated arm in a non-

25 linear motion thereby controlling the angle of the rigid lance while at the same time
controlling the insertion and retraction movement of the rigid lance into the concrete mixing

container for injection of the cooling fluid into the concrete mixing container.
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