; €3e~x0O~uJJK, M M G6DOTOV) ;1 A METHOD AND DEVI CE FOR | MPROVING THE .r r
QUALIL.TY OF FRESH CONCRETE AND PREVENTI NG ADHESI ON AND HARDENI NG OF FRESH
CONCRETE I N A Y M XER DRUM OF A CONCRETE M XER TRUCK AND/OR IN A
CONCRETE M Xl Ngcm ”IW”I GROUND OF | NVENTION 1-1. Field of the

I nvention This i ates to a nethod of and device for inproving
the quality of freshGommncrete and prevegnting adhesi on and hardening of the
fresh concrete, and nore particularly, to a nmethod of and device for

e 70 e Ul kXAl L Do EE! SR by e o7, e
ardening of fr e n rotar oncrete m xer
truck andor in £LAGELEE Mh KRG RLGRER WS SOVp CORG vl N BRI @I T IS
sel ectively and @(’)ng?nuouﬁy gel ivered Into a rotary m xer g]rum of the

concrete m xer tpfb’ﬁgs%cﬂ Of b "l Q b 1k PR O Ve ik XA cCHNUREHEI Ng j ust before
or just after unloading the fresh concrete and also just before washing the

inside of the rojgryx moeArdr MTXER BROMAOTF thecdRememd unexeR the fresh
concrete at a required tenperature, and to delay a hardening tinme of the

fresh concrete, EmocgubNTVERt ITW \PatEONCRETE ayEXINGE @ L ARTrot ary and/ or
stationary m xer drum after having finished discharging the remaining fresh
concrete to wash away tihe | aBREKARIGRE OF HasvEdrdened. 2 ,r 1-2.
Description of the Prior Art Concrete is an artificial stony material which
is used for foundationd,-ktcFigdde ®f whei A cerkaen sand and broken
stones, etc. with water, and allow ng the m xture to harden. Quick

har deni ng and sottd d&vERtiors ‘?en]d?gﬁén R PEEPORiHi A% at erial . These

l'id and qui ck hardeni ti f t be di sadvant
Somet i res. SRS KHbhOFn TREOTING (R et R Y r B by S%eP ORARR D 15
t at abl t ' Oa,, of ' 0 W i
ot or 12" whndh §he PRAtATY o3 eb o fafaTrsiap g Lk S FAVATY 8

b_ei ng provieded Al ,Celid ahoR@r t;ié)Pt.Qf:uQatiqt} Om Borat i ROB e thgarotary
m xer drum 20.

device for improving the quality of fresh concrete
and preventing adhesion and hardening of fresh
concrete in a rotary mixer drum of a concrete mixer
truck and/or in a concrete mixing plant whereby
cold or warm air is selectively and continuously
delivered into a rotary mixer drum of the concrete
mixer truck and/or into a stationary mixer drum
during just before or just after unloading the
fresh concrete and also just before washing the
inside of the rotary mixer drum to maintain the
temperature of the fresh concrete at a required
temperature, and to delay a hardening time of the
fresh concrete, and subsequently water is sprayed
into the rotary and/or stationary mixer drum after
having finished discharging the remaining fresh
concrete to wash away the latter before it has

hardened.
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There has been an annoying problemin the con ventional concrete nixer
truck 10 and in the con Crete mixing plant that chem cal reaction of the

m xed fresh concrete advances to adhere on a plura lity of rotary bl ades
and around an inner periphery of a rotary concrete drum etc. and hardens
there on. The concrete once adhered and hardened on the rotary bl ades and
the i nner periphery of the rotary m x drum 20 of the concrete m xer truck
10 and in the concrete mxing plant is hardly scraped off. It has been
customary in the art that the re maining fresh concrete in a bottom portion
of -a 3 rotary mixkr2dr ®RsXor bptiogoref etBeniB@&iorrdek 10 ,r and/or in a
concrete m Xxi ng plant and is washed away by water after the fresh concrete
has been di sch&Pger vt eutifoRed2 5bt F3C thk” PSCRY BPXEF ‘R UnYBd S The
tenperature in t%gefrrotar% m er.grum 20t_risesd%v ra range bet ween about 90
- 50 degr ek CUSEuetCFh&OHRET hECRGn iF SunfiEP® r2EuPEi g T n short eni ng
both a har i ti n | r t resgh,go and al so
decr easi ngéj%ﬁgqg't'r egr%{‘ﬁ gfnchehﬁéyﬁg%é\eﬁsg' %g%érteés'ec?' Iﬁlé diqﬁg%,g'mhen t he

m xed fresfiogoRanedwi hg WHLMELdraHe ofo t HE raventional rotary m xer drum
20 of the concrete mxer truck 10, the tenperature in the rotary m xer drum

20 rises suddenhyi & HB3addengeranianiswl { aeshroret et @ hardanspieh-a short
time. Moreover, inasnmuch as the tenperature in the rotary m xer drum 20
itself is sabher v ghbutila fngshacencrel e gahteess ablda dbodddngmdrdk on of
the rotary m xer drum 20 before it is unloaded, and agitation of the fresh
concrete ibBamderfing ypcamdedieat oft meanacsedieermaynheadhesf 8N amytcr har deni ng
of the fresh concrete. To this end, even when water is sprayed into the
rotary mi xBRO¥EU 2Dt ately after the fresh concrete has been

unl oaded, the remaining fresh gongr ete once har deneq cannot be washed away.
As show in FIG. 1, a conventiona rotary mixer

drum 20 is rotatably mounted on a chassis 10a of a
mixer truck 10 with a hydraulic motor 12 which is
linked to a gear 16 by a roller chain 14, the gear
16 being provided at a central portion of a bottom
portion 20b of the rotary mixer drum 20.

There has been an annoying problem in the con-
ventional concrete mixer truck 10 and in the con-
crete mixing plant that chemical reaction of the
mixed fresh concrete advances to adhere on a plura-
lity of rotary blades and around an inner periphery
of a rotary concrete drum, etc. and hardens there-
on.

The concrete once adhered and hardened on the
rotary blades and the inner periphery of the rotary
mixer drum 20 of the concrete mixer truck 10 and
in the concrete mixing plant is hardly scraped off.

It has been customary in the art that the re-

maining fresh concrete in a bottom portion of a



4 Accordingly, it is required that an operator nust enter the rotary m xer
drum 20 to scrape or tear the hardened concrete by a hamer. Washi ng by
water is usually carried out ime diately after the fresh concrete has been
unl oaded fromthe batcher type concrete m xer, but even if any kind of
washing by water is carried out, a certain anount of the adhered concrete
increases. In practice, it is necessary that the operator nust carry out
scrapi ng the adhered concrete off the rotary m xer drum 20 of both of the
concrete m xer truck 10 and of_ the concrete m xing plant once in a week. It
is very ddife? b¥isigie ¥ heryferdt offt 8 SATTTERE MY HSEGX dFlm 20 of the

concrete m xer truck 10 an%rogt_thgic rrlicretfam't_xiﬂr;!gd plgnt ai q‘%der to scrape
t he adher &F AT hdrdeheB® ST e™of T theP T ¥ &r v 1 xef dPFRSD. A nunber of

fatal accidenys, faye beenqRar Lefler Ul AbLY WY K53 i the rotary

carelessly driven to rotate wtho edge that the

oper at or iasig/\éﬁg&@et&eowwnemé&roqrtureeotfreurltc&dapp Whi§ £PNCrete mi xer
truck 10. 1 n order to avoid such an accident, a safety device with a sensor

for detectgmgmt @ .operator within the rotary m xer drum 20 has been
proposed. Washing by water and scraping operation by the operator within
the rotary m xehedrusm@rasw e nbh thle beovatysmitdat armonpl ete safe
measure cannot be expected. It is stipulated under the JIS (the Japanese
| ndustri alriSteadavdsy &haengeaebptrRean Frontnidd ny $Pedlemerbte to

begi nni ng unl oadi ng the fresh concrete nust be within 90 m nutes. Wen the
time has pded $dainbeadng uPedPettPerof a1 bt 484 ti®sh concrete

rises so that the ,fresp ¢Qner terig enterii)rated c}C)y t? hi gh tenperature to
shorten a P FYERY TEng8. Accg?%ll ﬁgl“)czl, g he PPedM Tohe ztvee us mxed is
i Loner Lt BT B s R DR AUl 1 sl
the strength of the harderied concrete.
In addition, when the mixed fresh concrete is
unloaded out of the conventional rotary mixer drum
20 of the concrete mixer truck 10, the temperature
in the rotary mixer drum 20 rises suddenly so that
the remaining fresh concrete hardens in a short
time.
Moreover, inasmuch as the temperature in the
rotary mixer drum 20 itself is ratﬁer high, the
fresh concrete gathers at a bottom portion of the
rotary mixer drum 20 before it is unloaded, anad
agitation of the fresh concrete is not fully carri-
ed out, thus accelerating adhesion and hardening
of the fresh concrete.
To this end, even when water is sprayed into
the rotary mixer drum 20 immediately after the

fresh concrete has been unloaded, the remaining

fresh concrete once hardened cannot be washed away.



portation are the battle against time. In another enbodi ment, sonme cooling
systens or refrigerators, each using |iquefied gas, have been proposed to
cool the fresh concrete itself tenporarily so that the strength of the

pl aced concrete is increased, crack of the deposited concrete is prevented
and a quality of the concrete is nmaintained. Anong them are many cooling
systens, through which fresh concrete %s directly cooled prior to
transportati on. One of the conventional cooling systens is characterized in
that the fresh concrete is cooled at a building site or a construction
fiel d. Munt edAseandlrghdretit niRereqwekefls tAk hap OP® Fat@Avent i onal
cooling system through which liquefied gas is directly injected into the
fresh conctesd G§é§5ab§ﬁe§??%ﬁén?iﬁﬂﬂ|€5PFO@9¢*?29§§#%§88Y

not - exantned% gﬁﬁqh a p reC|ated howeyer that lique fled gas is
very expenst9E, FERE Prﬁyeb RY t ApEHYF T4 tenporary cooling of

fresh concretey aad &k e?i% not her ng 9"?:%1.11_3 LgaWiJ€ds fQ% -conti nuous

cooling during transp di ment as been proposed

wherein flakgseqfy cd#8bed i AEBsnModl LBLR THLSNpeRRCI Bl Boh@ed MOt ary
m xer drum but there is a disadvantage that when there remain the fl akes

of crushedsi6m iwhd heatc@¥EY COPLeichrdrébe Witke Pf phaCidgehhad atter,

t here occur openings or gaps at the crushed ice in the fresh concrete, thus
deterioratang kied&toengtalsofng hbyharakemedisora et bedOouthe at her hand,
when the rotary m xer drum 20 is exposed to the open air in a cold season
to drop theerdmiay cameunitn qhether ssthered somehge heofl ndweeasesd fresh

concrete decreases. In order to elimnate this disadvantage, a
count er measur e T F < kibeur el FatiSo YIceRABTY itsh2hatded PReEAAHance with

the tenperature of the open air has been rked out. The m xi ng adj ust ment
theref(r)nr) %“ﬁérfatrr’é’ébf’é‘g‘orfecrﬁﬁa“tghe"rh‘ét \é\%'rhzﬁrec sPorfAEhte8 %o JAdheS| on

andluudentgg @%JI@yrEQQé¥r@rﬁﬁm¥H 6f both of the concrete

mixer truck 10 and of the concrete mixing plant
once in a week.

It is very dangerous for the operator to enter
the rotary mixer drum 20 of the concrete mixer
truck 10 and of the concrete mixing plant in order
to scrape the adhered and hardened concrete off
the rotary mixer drum 20.

A number of fatal accidents have been reported
regrettably every year that the rotary mixer drum
20 is carelessly driven to rotate without a know-
ledge that the operator is within the rotary mixer
drum 20 mounted on the concrete mixer truck 10.

In order to avoid such an accident, a safety
device with a sensor for detecting the operator
within the rotary mixer drum 20 has been proposed.

Washing by water and scraping operation by the

operator within the rotary mixer drum 20 would not



~,~ bccur as dell in the rotary mxer drumin the cold season which is even
fewer than at a high tenperature. 2 - SUMMARY OF THE | NVENTION A pri nci pal
object of this invention is to provide a nethod for inproving the quality
of fresh concrete and preventing adhesi on and hardeni ng of fresh concrete
on a plurality of rotary blades and around an inner periphery of a rotary
m xer drum of a concrete m xer truck %nd/or of a concrete m xing pl ant
whereby cold or warmair is selectivel’y and continuously delivered into the
rotary mxer drumto maintain a tenperature of the fresh concrete in a
required thenpew tit e eyt ee, "t%“%lbgg? &3 dBARSYG 19 nR2BPAthP ¢ resh
concrete and to extend a delivery range thereof. Another object of this

i nventi on §%P¢®tBrAovi de a device for inproving the quality of fresh
conCrete and preventing, adhesi o nd har.deni of, fres ncrete on a
plurality of r{)f'aﬁye’ b gﬁ%‘s’qaaﬁ'aecgr‘gﬁ% rantql'?m‘grgspe(rtilb%e$§%%fnea§%ot ary mixer
drum of a ConELetq JH X8l ahlddia A1dE fla 1Of, AnEOBRAGIFL A ¥idG Bh £RY ngher eby
cold or warmair is selectively and conti nuously e(Tlvered into the rotary
m xer drurp {9 FRicRtAl fe fet R &4 VhE 19fg the1ba@3M FoDRREFrddna required
tenperature range, to delay a hardening tinme of the fresh concrete and to
extend a delh¥eeY e afgett beraofthin8 90 wwhhbers .obj ect of this invention is
to provide a nethod for inproving the quality of fresh conCrete and
preventi ng adhesiean tanel hamkerh ag phsfseathd@omdmattce sn A hw urehi-ty of
rotary bl ades and around an inner periphery of a rotary m xer drumof a
concret e me&eatumeclo fintther mifxedcéaersdt ecohgired ¢l ahs eshesebyhedi d air is
continuously delivered into the rotary m xer drumat a high tenperature to
mai ntai n a&tRenp&edtureoBf rete® fE8sAetActeratad Py eyber d Idw t enperature

degree, to delay a hardeni nq_hcéi me of t41e Iresh concrete and to extend a
deli very rofBReFRGEDT. LANSTHET 1 8B) Bctd Bt YREY i7RR%Eion is to provide a

devi ce vvherebyA%clloog\;ﬁgjfﬁ%Zl&e}gg&eh&rQl}%%q{tg%'hg@eq_fﬁ f?gu%][ qnfsil"kgﬁngrsete can be

carried out eaSil eri orating € qua res oncrete and

preventing adpesi i AdeRandeni N sQfe the { hES/ LANSE LT & b @N e hNer
periphery. of a“rotary m xer arum of a concrete m xer truck and/or of a

concrete nd XhRda@nt. Another object of this invention is to provide a
devi ce whereby tinme for transporting the fresh concrete in the rotary m xer
drum can be el gngatedsasd angaascpasddl € miktioly asdng tas coranat-e m Xi ng
rel ay base. Another object of this invention is to provide a device whereby
washi ng bypemtert igfnt @zer drheg NP AY tilreeshg ednertettelme.-a rotary m xer drum of
a concrete 9 a. mxing truck and/or of a concrete m xing plant can be
carried out eadin VARAHPEZ AL B LMDt a4 SEREPF AN BEersfT bA™Ef AThe adher ed

concrete b¥ gn,o er a for inet(p [lgstiar g}xer q{]u(in can bq} digc ntei nued, thus
avoi di ng a° FAFAISRTAERr. SHoPnd/ ett 8L TS FRTentT DN £%% provi de
proposed to cool the fresh concrete itself tempora-
rily so that the strength of the placed concrete is
increased, crack of the deposited concrete is pre-
vented and a quality of the concrete is maintained.
Among them are many cooling systems, through
which fresh concrete is directly cooled prior to
transportation.
One of the conventional cooling systems is
characterized in that the fresh concrete is cooled

at a building site or a construction field.

Mounted on the concrete mixer truck is another



.a device for manufacturing fresh concrete in a rotary mxer drumof a
concrete m xer truck whereby the fresh concrete can be manufactured even at
a region where neither a fresh concrete m xing plant nor a concrete m xing
relay base is |ocated, thus enabling to manufacture the fresh concrete
effectively wthout bring concrete material such as sand, cenent and water
respectively. Another object of this igivention is to provide a device
whereby only cold air is delivered into a rotary m xer drumof a concrete
m xer truck so as to prevent adhesion of the remaining fresh concrete after
nost of thefyesh ansiet:%ohaisn@eazsdieslc,hatgcg@.ugt}no&hercmbi eghedfithis
invention is to provide a device ereby placing of fresh concrete can be
carried owabghuls ats edi ke thiyhi nf ekaw d enpepatune. £ Aeatthetonbireate of this
invention is to provide a device for preventing adhesi on and hardeni ng of
fresh concteée iJrpanesar Patemwt Habhicfatiocondiet22AB0dr/ X386k wherein a
part or whole portion of an exterior casing of the rotary mxer drumis

det a 1notclexfnieedered with heat insulating material. Still.nnother
object of this_invention is to provide a_device for p ventingPadhesion and

har deni ng of frésiERONEADE P rF&FﬁﬁF?ﬂxBP%ﬁYﬁTofK ontt 8LE i xer

truck havi conpagt and si |l e hqt and cald ,air bl r. which, can be
easily manggﬁct l?raergg gﬁdvr?orlfnterer’gpgﬁsg'vreot a??gmaxlg?h?‘rlag‘\li\eia‘t B2 edSonabl e

pri ce. 3 - BR 6 DESPRLPT QL £, 75 \DRAYK 165 gThepes a0d 10116k o0t S

features, vantage of this invéntion w I come nore apparentfromthe
fol l owi ng gdesarigy | #RoQh !t NSE PI ehAlkfak £Mhadi BNt Behakeed Nf6QN) UNCLi ON

wi th the acconpavying drawings, in which; FIG 1 is a perspective view of a
convent i on@b nkQtraf yu B ¥l 1 nigN aRuitefl OPaaspNEC&t@om xer truck; FIG 2 is
a perspective view of a rotary concrate m xer in accordance with this

i nvention, seeardguoherhenlarkipesitt ilcrs Fe@n P repaseidle whevatimon of the
rotary con crate mxer shown in FIG 2; FIG 4 is a side elevation of the
rotary confip¥es P Rerrugtied icesiand apixedriiqtg, fwieesh agconcrete

in a rotary mixer drum, but there is a disadvantage
that when there remain %he flakes of crushed ice in
the fresh concrete at the time of placing the
latter, there occur openings or gaps at the crushed
ice in the fresh concrete, thus deteriorating the
strength of the hardened concrete.

On the other hand, when the rotary mixer drum
20 is exposed to the open air in a cold season to
drop the temperature in the former, the strength
of the mixed fresh concrete decreases.

In order to eliminate this disadvantage, a
countermeasure that a mixture ratio of cement is
changed in accordance with the temperature of the
open air has been worked out. The mixing adjust-
ment therefor is very troublesome, and the material

cost increases too.

Adhesion and hardening of the remaining cement



,rotary mxer drum being partially cut away; FIG 5 is an enlarged parti al
sectional view, taken along the lines V - V of FIG 4; 11 FIG 6 is a
front elevation of an air condi~. tioner fog supplying cold air into a
concrete mx ing plant; FIG 7 is a plan view of a heat insulating materi al
to be covered around a rotary m xer drumand an air blast duct of this
invention; FIG 8 is an enlarged parti-al sectional view showi ng an air
suppl yi ng devi ce of another enbodi went of this invention; FIG 9 is an
enl arged sectional view of a cold and warm air bl ower nounted on an

agitation type rot a% concrete m xer;and F] G 1% I S ap enl arged ectional
view of aot¥raRd MR L Fopl rTRSATYe P bR Bdithet PcdhE F21Pot ary

n1X|ng pl ant ED, DESCRI PT CF PREFERRED | VENTS IS
i nventi on ﬁ%’%Sﬁcé'}‘ wifh %Y St hS g\l Hevi 8 OE‘WCEVZEU ng;rgdhe5| on and

har deni ng t_qj fresh concrete in a rotary m xer drum of a concrete m xer
truck.

2 - SUMMARY OF THE INVENTION

A principal object of this invention 1is to
provide a method for improving the quality of fresh
concrete and preventing adhesion and hardening of
fresh concrete on a plurality of rotary blades and
around an inner periphery of a rotary mixer drum of
a concrete mixer truck an?/or of a concrete mixing
plant whereby cold or warm air is selectively and
continuously delivered into the rotary mixer drum
to maintain a temperature of the fresh concrete in
a required temperature degree, to delay a hardening
time of the fresh concrete and to extend a delivery
range thereof.

Another object of this invention is to provide
a device for improving the quadlity of fresh con-
crete and preventing adhesion and hardening of
fresh concrete on a plurality of rotary blades and
around an inner periphery of a rotary mixer drum of
a concrete mixer truck and/or of a concrete mixing
plant whereby cold or warm air is selectively and
continuously delivered into the rotary mixer drum
to maintain a temperature of the fresh concrete at
a required temperature range, to delay a hardening
time of the fresh concrete and to extend a delivery

range thereof.



Referring to FIGS. 2 - 4, a blower 24 is noun ted on a chassis 10a of a
concrete mxer truck 10 to | ocate between a driver's cab 10b and a rotary
m xer drum 20 for continuously blowing cold air in the mxed fresh concrete
in the rotary mxer drum20. A water tank 22 is provided on the chassis 10a
to wash an inner periphery of the rotary m xer drum 12 20. Located above
and adjacent to the rotary m xer drumg0 is a bl ower duct 26, one end
portion 26a of which is connected to the bl ower 24 and another end portion
26b is introduced to enter partially a hopper 20a of the rotary m xer drum

20. A terrpera?q{cﬁ%ﬁggsg%ﬁc%hggnqrﬂgri(,n}gtnipgwn)lsi S PrpYbigE st one end

portion 26b o alr 6 in order to take the inner tenperature in

the rotary Fet@lodr ¥Br2Q.mpV6h1det act@dqln 1tiney t 8#PENAL 31 ecsgnsor that the
tenperature of the m xed fresh concrete in the rotary m xer drum 20 rises

over the predel efnangdevdwelnthedi&sebn24ns Hairaeh t9gdelsi ver cold air
to reduce the tenperature and to maintain the predeterm ned range (between
about 1 degeessm Goandealudinld gagrexl Cty. dfi sboalry Bel aader sirobd t hat
when the open air tenperature outside the rotary m xer drum 20 is 28 degree
C. and t harparpbratudaner tRerdeha gy nPfed WAUWRZY Misearafawm 16f degr ee
C., the air blower 24 is driven to deliver cold air for dropping the

t enper at uPe GRP AHBLE BT ebT@Ck (AL RE Mhi hi ARG tenPdrttFe in the
rotary m xer. drum 20 bel ow_ahout, 12 degree .C. Wien th en aij tenperature
outsi de t Re &bt af § ket %I?g% fd’isi%lbgﬁf‘ ii“ﬁ%&fgé' (fe?fgﬁgrtee‘{merature in
the formey iiseen@Vebdid Rlxehe ardit al WPoH1EH « Aiifle vBlGYS any Measure

is taken, the r tenperature in the rotary m xer “drum rirses over about 15

degree C oSd @t ag¥en ifehpe AARENr&i b £t QIET AL WS | SoRel@W abput 15
degree C., the air blower 24 is driven to deliver cold air into the rotary

m xer drug baqdDrsdMByw tBRpdaydd wEeOpRy wéé, t eFPISL &ye aout si de the
rotary m xer drum 20 is always hi gher 4 han about 15 degree C. On the other
hand, theheapsiemingt anper adfir ¢ hautSreeht wnotare mAmnxertdr emt2nds |ikely
| ower than the open air tenperature in wnter.
a delivery range thereof.
Another object of this invention is to provide
a device whereby a long distance transportation of
the fresh concrete can be carried out easily with-
out deteriorating the quality of fresh concrete and
preventing adhesion and hardening of the fresh
concrete on an inner periphery of a rotary mixer
arum of a concrete mixer truck and/or of a concrete
mixing plant.
Another object of this invention is to provide
a device whereby time for transporting the fresh
concrete in the rotary mixer drum can be elongated
as long as possible without using a concrete mix-
ing relay base.
Another object of this invention is to provide

a device whereby washing by water of the remaining

fresh concrete in a rotary mixer drum of a concrete



Accordingly, a set cooling tenperature of the air blower 24 is nechanically
set t'0 - 10 degree C. during a season between May and Cctober with the
rotary m xer drum 20 covered with a heat insulating material w thout using
a tenperature control such as the tenperature sensor, and the set cooling
tenperature may be set to +5 degree C. during a season between Novenber and
next April. It is possible to choose a dore detailed set tenperature. In an
enbodi ment shown in FIG 10, it is possi ble to adjust a tenperature of a
m xed fresh conCrete in the rotary m xer drum 20 by adjusting a tenperature
of -wat er (usheeing atrwck oamdv/enpes fit ur eordetever e i 18§ bhadotapy m xer
drum 20 together with cenment due to synergistic effect of the 14

adj ust nent eBFFiat not gasiinhuandaisHfe hiyngo thett anpaypdppe bet ween
at 1 degree C. and 5 degree C. in sunmer, and at a tenperature between at
30 and 70 déif eRPEr &t At A thRl 3Rheaed Thenome tandb porhi erp@Ra-of t he
air duct 2% szL_lbgf provided to | ocate into the upper portion of the rotary
m xer drum 20 so™t k& cBPHALYr MIXEF oSA M FARNaPE i nconthiavedary m xed

drum 20 i nt_q,rlgeraggicdqq{?aavvgglteai gggfﬁ&&%&{fphery thereof. It should be

appreci ated that when cofd air is tnto the fresh concrete in the

rotary m xer dragbe®edf db nyent j | .agitator type concrete m xer truck
(see the Japanese Pat ent Pﬁglg\:?c;ﬁ]o‘r'lggl%. fégg%?£¥§§6,i%of°e?§rﬁ‘fﬂr’eﬁ?, air

bubbl es are prexduced fidy onkha tfalc@sdr ERBCIEGIE n t BY eLigrating the
strength of the fresh concrete so that Bt he one engc%g%'fléognzfa of the air

duct 22 nugetroty be Lixecatddumt otfheaidﬂbﬁbrmjéitﬁiﬂléerIJT-@gkaI{[JP@bgf the
rotary m xer drum 20. The air blower 24 can be driven by a donesti

electric pbRe&r SHefBecoindyetn maronpdi he nenti deuse d hed e RORLI NUOUS cool i Ng
may be carried out. A cost of producing cold air by using the elec tric
power sour EEGCTAUYBRGIS |2 EhBEfe 4 sEEabbt mpri¢abky snekinyhpl ddat of

usi ng quugt)ireda 92s; |t beco;rei possible to carry out a | ong hour

conti nuous coold ng° FEF S'ie PHELR IR} BY e biapeackdr Llomacteedi t hhive agi tati on

t ype concr P Lu
yp @Egﬂyf%% (15 %%nufacture the fresh concrete effecti-

vely without bring concrete material such as
sand, cement and water respectively.

Another object of this invention is to provide
a device whereby only cold air is delivered ilnto a
rotary mixer drum of a concrete mixer truck so as
to prevent adhesion of the remaining fresh concrete
after most of the fresh ctoncrete has been dischar-
ged.

Another object of this invention is to provide
a device whereby Placing of fresh concrete can be
carried out both at either high or low temperature.

Another object of this invention is to provide
a device for bpreventing adhesion and hardening of
fresh concrete in a rotary mixer drum of a concrete
mixer truck wherein a Part or whole portion of an

eéxterior casing of the rotary mixer drum is deta-



.15 on which the rotary mixer drum20 is rotatably r nounted and driven by
the truck engine (not shown). This invention brings about another advantage
that even if the m xed fresh concrete is transpor ted at a | ow tenperature
for long hours, deteriora Lion of the fresh concrete can he prevented. The
tenperature in the rotary m xer drum 20 rises as high as above 40 degree C.
under direct sunlight in sumer. As shown in FIGS. 9 and 10, heat
insulating material 28 covered aroun an outer periphery of the rotary
m xer drum 20 wlll prevent the tenperature rise effectively, help decrease
l.aad to amebdy cfoveced witthwheazs g Hatidgsenaherdy? konsunption as
wel | . The heat insul-ating material 28 is not required for the rotary m xer
drum 20 at a B tenpRPiffe PRIGEH & YBiehiiEnBtio® i%® pF8ferable to
w nd detachably the heat insulatin rrate{ia und th %%tr ry mxer

n

|

drum 20. BROSAEE 3 0d8FAIGF thRT hRBAS VSt AFi A n%%gf’f’ala," ey bel t

i ncl udi i nyl 28 It | heat j nsul at |
er o e B e SPEBER S Bl A1 1Y Bb a4 RIASATd OURIBE 4 TOU AL

material 28 ormng po paste e viny

several fixhagdBang;zdch @subROkS viin fdhesiowd 4 @Pea ndBds PapYieded al ong one
end portion of the vinyl sheet 28b is wound around the rotary m xer drum

20. 16 Rokotathdn potti @ 2081 elveldharK DERN ¥ alH Xe¢ daMIAP, mWhich is not
exposed to the sunlight) is not covered with the heat insulating nmaterial
28, but arfacdepedi phér aloypotelopn20b andaaly uppee rpemiypdier ak @orti on 20c
are covered with the heat insulating material to have a remarkabl e heat
i nsul aci ngeefsfeatablAspgtoyh-in FIGS. 7 and , the heat insulating naterial
28 made of form ng polystyrol is wound around the air duct 26 in order to

prevent tenperacufe~r B EHIPESCRIGTECR 8FeTHE ePRAKIHES.

These and other objects, features, and advan-
tage of this invention &iri become more apparent-
from the following description of the preferred
embodiments taken in conjunction with the accompa-~
nying drawings,
in which;

FIG. 1 is a perspective view of a conventional
rotary mixer drum mounted on a concrete mixer
truck;

FIG. 2 i1s a perspective view of a rotary con-
crete mixer in accordance with this invention, seen
from the back position;

FIG. 3 is a side elevation of the rotary con-
crete mixer shown in FIG. 2;

FIG. 4 is a side elevation of the rotary con-
crete mixer, which is similar to FIG. 3, with a
rotary mixer drum being partially cut away;

FIGC. 5 is an enlarged partial sectional view,

taken along the lines V - V of FIG. 4;



A water tank 26 is mounted on the concrete m xer truck 10 to wash away the
i nner periphery of the rotary m xer drum 20. In accordance with this
invention, cold air is continuously delivered into the rotary m xer drum 20
to maintain the inside tenperature thereof |ess than about 15 degree, C. so
that hardening tine of the m xed fresh concrete may be remarkably del ayed.
In FIG 9, there is shown another enbodi nent of a cold and warm air bl ower
30 instead of the blower 24 described*tn the f oregoi ng par agraphs. More

particularly, the cold and warm air, bl ower 30 js rotatabl unted on an
agitation rot &%F cohct&t & rﬁ&%?tlﬁl\%‘f%wff’ﬁclotfde%n aagési%%“ggé conprising a

dehum difjier 34 |located i Si d.havi t dehym di fyi ng
Dl ant 36 HEPUEE B a BAFPRY A8 Saasett o A Therprare deland A 17
driving gfg& 38 #f,a notor 38. A heater 40 is |ocated near the rotary
dehum difying plate 36) and an intake pipe 42 having a conpressor 44 at
its mddle pogtig@n fndsam gxhansk iRivweo #6a hafde behag 1connegt ed at an
outside plate of the casing 32. Another intake pipe 54 is connected to
anot her smdeepliaile 06. biehecgasrrg Ixrdwnfiaae tdrea hgatdrx ¢l. ATha

dehumi difier 34 is connected through a duct 48 to a casing 52 of an air
condi ti onend5@nnva th bdmmt séecs ledattkkehdmgeanbiohngcat ed at an upper
portion of the casing 52 and a base operating unit 56 provided at a | ower
portion theredS bolhisf atmeehéatrgé’%bh&ﬁgéria%d HPAtER® PaselsPerating unit

56 being connected with each other by.a duct 48. The _base operating unit 56
ooy | c0sS ROBS R B RPN AR Y SB e T cBNPLARE T RBEbne A

control panel 601 nnect t he base operating unit 56 by an
el ectri cal<fir e°f68'.§hg\gdtr}c v?e'gtr'ltigf ‘i's provided at a connected por

FIG. 9 is an enlarged sectional view of a cold
and warm air blower mounted on an agitation type
rotary concrete mixer; rand

FIG. 10 is an enlarged sectional view of a colad
and hot air blower mounted on a batcher concrete
rotary mixing plant.

4-DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

This invention is concerned with a method and
device for preventing adhesion and hardening of
fresh concrete in a rotary mixer drum of a concrete
mixer truck.

Referring to FIGS. 2 - 4, a blower 24 is moun-
ted on a chassis 10a of a concrete mixer truck 10
to locate between a driver's cab 10b and a rotary
mixer drum 20 for continuously blowing cold air in
the mixed fresh concrete in the rotary mixer drum
20.

A water tank 22 is provided on the chassis 10a

to wash an inner periphery of the rotary mixer drum



Jdion of the duct 48 and the casing 52. One end portion 26a of the bl ower
duct 26 i.s penetrated through the casing 32 to connect with the casing 52
of the air conditioner 50. Another duct fan 62a is provided at a connected
portion of the casing 52 and the bl ower duct 26, and a danper 66 is
provided into the blower duct 26 to | ocate near the duct fan 62a. 18
Anot her end portion 26a of the bl owerjgluct 26 is extended to enter
partially a hopper 20a of the rotary m xer drum 20. A drain cock 62 is
provi ded a3t a bottom portion of the casing 52. The control panel 60 is also
connected”to the driving unit 20b) duct fans 62, 62a, notor 38, heater 90
and conpressor, 4éa+ kd RliovdOand@NUdpEcephd nde WRr PR & £ hl QUWBIe 30 1S

nount ed on a batcher plant (not shown) which includes a dehum difier 39, an
air condi hirer25013nG Bhewesammdi 6,29 d106RA0 dhei exa@L shown in
FIG 9, but a stationery concrete mxing tank 70 i s nounted on the batcher
pl ant. |t wadrcibei sndemteondefir am ttiee dbawiwegr t hat aa & od mb ablegr sdmdt 72
having a plurality of agitators 74 around the shaft 72 is extended

hori zont alPloF thear 3 6otk Hnt pyrCidire Fdateo gt r RS el LYo er end
portions 72a, 72b_through a pair of openings_70a, one end portions 72a

bei ng |i nREPRDT a28R Vgt Bfi £ DY oVt feF h*the 2ot t om portion and |inked
to the control_ panel 60 by the electrical wire 68. Owm o the season and
| ocal outer te‘?‘r‘pgfgpte ae'j‘\{ﬁlet REM T d°8r WFHIAPFYSF sgggt& is\}‘e?“)'/“gel i ver ed
into the rqt r£t Lxar f gitat, r m xer
truck 10 (%?5 fé}%og'?g%idgnﬁ%gbﬁ?xgg{#a égjlgoon% hzte?'ug %g?ctlhrgg %?gﬁt@(fehus

nai nt ai ni RG the beaRer aldr eakle thfe MiXAd f eShpeRaete inlindthin a
predet erm ned range, keeping the quality of the m xed fresh concrete, and
del ayi ng harwlepyngixe®e 4hamnecfo.

When detected by thé temperature sensor that
the temperature of the mixed fresh concrete in the
rotary mixer drum 20 rises over the predetermined
range, the blower 24 is driven to deliver cold air
to reduce the temperature and to maintain the pre-
determined range (between about 1 degree C. and
about 15 degree C.).

It should be understood that when the open air
temperature outside the fotary mixer drum 20 is 28
degree C. and the temperature in the rotary mixer
drum 20 rises about 15 degree C., the air blower 24
is driven to deliver cold air for dropping the tem-
perature by about 3 degree C., thus maintaining the
temperature in the rotary mixer drum 20 below about
12 degree C.

When the open air temperature outside the
rotary mixer drum 20 is about 12 degree C., the

temperature in the former rises over that of the



~The ' nethod and device of this invention can elongate tinme for transporting
the fresh concrete wthout using a concrete mxing relay base, and at the
sanme tinme the ordinary scrapping operation of mxer drum 20 can be

di scontinued. It should be understood that change and nodifications to the
preferred enbodi nent descri bed above will be apparent to those skilled in
the art. It is intended that the foregging description be regarded as
illustrative rather than limting, and~“that it is the follow ng clains,

i ncluding all equival ents thereof, which are intended to define the scope
qQf, the i nwopdhoair, 20n€LAnNR s (dh yAmes $odeofl sprieakeani-ng kglhesi on and
hardeni ng of m xed firesh concrete on a plurality of rotary blades and an

i nner per itpirep § raft Ur ¢ of Ar | Pehd¥ OF 2F¥at® Ih@F y AFBBr2 Yr Gh3&s a®¥BRcret e

m xer truck and/or of a concrete m xing plant which conprises; (a) a step
of deliverak@utodts ARIELF Cold BPr tdto Y KBd if &M cBREtE Fn a rotary

and/ or stationary concgﬁte m unlof*gn%oncrete m xer_ truck and/ or a

er d
concrete rfiSMRETHLEHT® whEn P& BpRRCEY 89595 S out &"fe ThE nixer drum
s high: ()0 g3t oy Of s 8LINAIL o CR {WOSLY 1T 21 G e 0 fbe i xed
fresh conctet&in t%e rotary concrete m xer of the concrete m xer truck
when t he Daly of SOPET alliinf Pyt side the mixer drumis lowin order to
mai ntain the tenperature of the fresh concrete within a predeterm ned range
and to del ay arhargsivhag,t ivie o ayhamd xepehr aslr coampetratwnd (c) a step
of spraying water into the rotary m xer drum (2) A nethod of preventing
adhesi on aswit hadaening obtaxednixesh Cower Ve 1o zlwaysd higlEkai m (1)
whi ch conprises: (a) a step of delivering selectively and continuously cold
or warm ai¥hant o adxdeitr dbarde IRELoF st ati onary m xer drum of a concrete

m xer truck and/or of a concrete_m xi ng glant during just before or just
after unl oadi n§™ He* % ReB e epnd . othe QBABr &l ShATRESF YHER before

Rt 10 UL BT, ' BRSSO ST 1) 2 e

of sprayin xer m- ( preventing

adhesi on ana BANRGEN! 8eRl oY XClehbYh COPEM §he Pfnehalmed In O aim (1)

which conprises: a step of selectively an cont 1 nuousl’y deliver ing
dehum dified caldt PFaMBEMAI ai BEQ LS Ahake el Ak utaatd HNahe M xer drum

of the concrete m xer truck and/or of the concrete mxing plant. (9) A
devi ce foraprevariwelg adhdasi ane ahdniaralEbyng etf ©d xed 1for eddigeercret e on a
plurality of rotary blades and an inner periphery of a rotary and/or
st ati onar y@wrieng o userefoa domtverd Mxer andudke tpbear wiftly tbecrete m xing
pl ant which conprises: (a) an air blower nmounted on a chassis of a con
rotary mixer drum 20 covered with a heat insulating
material without using a temperature control such
as the temperature sensor, and the set cooling tem-
perature may be set to +5 degree C. during a season
between November and next April.
It is possible to choose a more detailed set
temperature.
In an embodiment shown in FIG. 10, it is possi-
ble to adjust a temperature of a mixed fresh con-
crete in the rotary mixer drum 20 by adjusting a
temperature of water (usually at a room tempera-

ture) delivered into the rotary mixer drum 20 to-

gether with cement due to synergistic effect of the



Crete mxer truck to locate near a rotary m xer drumfor continuously
delivering cold air into said rotary m xer drum (b) a bl ower duct provided
on said rotary m xer drum one end portion of said bl ower duct being
connected to said blower, and another end portion |located to enter
partially a hopper of said rotary m xer drum and (c) a water tank nounted
on said chassis to | ocate between a drli ver's cab and said rotary m xer
drum (5) A device for preventing adhesl on and hardeni ng 22 ,, of m xed
fresh concrete on a plurality of rotary r blades and an inner periphery of
asrotary ayerstiiemtobfa cohdr ah@ MHoweralkyck ass Chaiimda i R1Glgai m (4),
wherein said bl ower duct and said rotary m xer drum have heat insul ating
mat eri al tbheenchpleratwald yparwserch aat olt degpsse pherami sandgdewer duct
and said rotary m xer drum (6) A device for preventing adhesion and

har deni ngCof 4fi x&tMPLESh ahchrét @ drempprataling ybet weamr ytbBades and an

i nner peri ger_’y gé a rotary mxer drumof a concrete mxer truck as clained
in d ai m;a‘E3 ) TdhfEFeentfer el B 24t HeaR nAnSHBE®Ag material is made of

form ng pol ystyrol 7) devi for_ preventing adhesi on and hardeni ng of
m xed fresh ctg?li‘c‘?e r(%(“’or‘lenga p‘i’cﬁ’r"gﬁﬁ"&/ % ElrB?a %I%Hés%aﬁzi nner periphery

of a rotagysand{or,shayiLQngar wxer, drum of concrete m xer truck and/or
of a concrete mxing plant agog]ﬂ')g%r?et ihngoas'n}%e(ﬂfpﬁrfd RSTLLRM ch

conprisesof(@hed £0LHrgNG & M airrmdolé)é!ve&oml%@dci}gda £hasgis of a
concrete mxer truck to |locate near a rotary m xer rumtor contlnuously

and sel ecflosled debwreaiddl €0k A1l B Ntakha dytps 2akd § ALAT ¥ oMigxer drum
said blower including a casing which conprises a dehum difying plate driven

by a pul | eydemgagedewnpilh & hehplat @ ranslr apdrriiiHgrgeanh Hfe @£NOt Or, a heat er
| ocated near the rotary dehum difying plate, an intake pipe having a com
23 ,. pressor Idt §heukdddie ppPries atneid athexthawlse npicesl d bat lr e ng
connected_at .an outside plate of said.casing, another intake pipe connected
to anot he? ®&id@ 1Tt AR&P ttHe cEERFS (PR EEE tthel hebbher T afemayi difi er
connect Edmlt‘(%%“%r@mdﬂ%t to ahcasi ng of an air conditioner; (b) said air
condi ti oner “conpt] S ng a Heat"ExERMFN t £ 8BAe P &t tak UppeYPBorti on of the

casi ng and,ahase opeLatl |t Rprovided at a lower portion thereof, both
of the heat exchanger %#dr‘fgﬂgghaégeoepet?ré?i GEM 5 BePif TOhnB&Psd with each

other by Riddaliod CNoS2i2th P@s219R]M,AtASNY WRialy GPIRK T SiNG, abgg%‘lresa”d
refrigerant container; (d) a control panel connected to sal ase operating

unit by amrel @otadeakdwiime, o atHe( @)resKlUEbnfea: P& OVieded ade feGarnect ed
portion of the duct and the casing, one end portion of the blower duct

bei ng penettatad the oagirarmt tasifng o £oanactcom & belthe £asingtof the air
condi tioner, another duct fan provided at a connected portion of the casing
and the btBRerPRuctPdaP@Fipk?n prdd *f theoatie dhonerz Jurestodacat e near

h f an not her en rtion of the blower xt endi n
the duct bg 1&%é¥e§ a% QJg)Enge;%eéigtg ?fabgggggaggzgio% of

the rotary mixer drum 20.

The air blower 24 can be driven by a domestic
electric power source or by an automobile engine so
that continuous cooling may be carried out.

A cost of producing cold air by using the elec-
tric power source or automobile engine is substan-
tially small than that of using liquefied gas.

It becomes possible to carry out a long hour
continuous cooling for the fresh concrete in accor-

dance with the agitation type concrete mixer truck



to enter partially a hopper of the rotary m xer drum a drain cock provided
at a‘*bottom portion of the casing, said control panel being connected to
the driving unit, duct fans, notor heater and 24 ., ~ conpressor. r (8) A
device for preventing adhesion and hardening of m xed fresh concrete an a
plurality of rotary blades and an inner periphery of a rotary m xer drum of
a concrete mxer truck as clainmed in Caim(7), wherein a heat insulating

| ayer is wound around the rotary nixeridrum ~~~ 00~ ~.~-~0t~yR~ 25 A
METHOD AND DEVI CE FOR | MPROVI NG THE QUALI Y OF FRESH CONCRETE AND

PREVENTI NG RADHESE BN thie HARDENYNG Oe FRESH nfCONCRIEEE dd\. & aBARARY M ER DRUM
OF A CONCRETE M XER TRACK ANDY OR I N A CONCRETE M XI NG PLANT BSTRACT A

met hod of "QhP Hedi 2@% Frprevey nghadhedion and imar demong sdfowm xed fr h
concrete on a plurality of rotary blades a.nd an i ner periphery of a
rotary and/or SP&fi dAHSAhiREr R LRF S 3R CincrePE hfi erdvRndlasmd/ or of a

concrete r{ihxait_ng QL%ptiéAh{_ngnﬁgggc}sgs % l'iveri ng selectively a d_ .
conti nuously cof dodirintod reSh MIREECL S kSir yTAREIVF ~st at i onary
concrete Rigeradr ymofy & EARG A& re Me%S 144Gk, aNd/ Or oncrete m xing pl
nt when the open air tenperature oufsi ée et i R cﬁ'unsfgerﬁjg%faael i vering
conti nuouglibdves 1 @hle IfteshN@oncrete can be prevented.
The temperature in the rotary mixer drum 20
rises as high as above 40 degree C. under direct
sunlight in summer.
As shown in FIGS. 9 and 10, heat insulating
material 28 covered around an outer periphery of
the rotary mixer drum 20 will prevent the tempera-
ture rise effectively, help decrease load to a
motor of the air blower 24 and decrease energy
consumption as well.
The heat insulating material 28 is not required
for the rotary mixer drum 20 at a low temperature
in winter. To this end, it is preferable to wind
detachably the heat insulating material 28 around
the rotary mixer drum 20.
In order to apply the heat insulating material,
a monkey belt including a vinyl sheet 28b, a plura-
lity of long and narrow heat insulating material
28b made of forming polystyrol pasted on the vinyl
sheet 28b and several fixing means such as hooks or
adhesive tapes 284 provided along cne end portion

of the vinyl sheet 28b is wound around the rotary

mixer drum 20.



.m xéd fresh concrete in the rotary concrete ixer of the concrete m xer
truck when the open air tenperature outside the mxer drumis lour in or er
to maintain the tenperature of the fresh c~pncrete within a predeterm ned
range and to delay a ~. hardening tinme of the m xed fresh concrete, and
spraying water into the rotary m xer drum

.AS.Afr. A H . AS. AH A % A, . A@. AsL. A A. Ans. A5_. A@.. A. A A@6 A@s. An" . A r. An. A
[s.AS[. A ", . A Fe),. W4An&Zk 16
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prising a dehumidifier 34 located in a casing 32

and having a rotary dehumidifying plant 36 driven

by a pulley 36a engaged with the plate 36 and a



109& ()-!DSO! 109& ()- SO!10%8] S& ()-! @9! 109%& ()-  109B& ()-s

yOY10%8&&' ()- 4dE: / 10 10<10%&' ()-' 10%&' ()- S#10%&' ()-yS10%&' ()-y 3MLOY& () -
f-10%&' () - Anr S4/

10&F 109& () - FF109%& () - Ff 109& ()-Y 109& ()-!~f$109& ()-!~f$10% & ()- 10&zZK
dE4/ 10&f 10$10%&' () - Y&Z10%&' () - Sf 10%&' () - YL0%&' () - YI0%&' ()- Y10%&' ()- UdE4/
10&f 10 F1410% () -/ 10% ()-s- 310% () -10% ()- F(10%& ()-f&10% () -" SAYNC
10& 1 10 10 10:y109%& ()-3 8

driving gear 38a of a motor 38.

A heater 40 is located near the rotary dehumi-
difying plate 36, and an intake pipe 42 having a
compressor 44 at its middle portion and an exhaust
pipe 46, both being connected at an outside plate
of the casing 32.

Another intake pipe 54 is connected to another
side plate of the casing 32 to face the heater 40.

The dehumidifier 34 is connected through a duct
48 to a casing 52 of an alr conditioner 50 which
comprises a heat exchange; 54 located at an upper
portion of the casing 52 and a base operating unit
56 provided at a lower portion thereof, both of the
heat exchanger 54 and the base operating unit 56
being connected with each other by a duct 48.

The base operating unit 56 comprises a compre-
ssor, motor and refrigerant container (not shown).
A control panel 60 is connected to the base

operating unit 56 by an electrical wire 68.

A duct fan 62 is provided at a connected por-
tion of the duct 48 and the casing §52.

One end portion 26a of the blower duct 26 is
penetrated through the casing 32 to connect with
the casing 52 of the air conditioner 50.

Another duct fan 62a is provided at a connected
portion of the casing 52 and the blower duct 26,
and a damper 66 is provided into the blower duct 26

to locate near the duct fan 62a.
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rotary mixer drum 20.

A drain cock 62 is provided at a bottom portion
of the casing 52.

The control panel 60 is also connected to the
driving unit 20b, duct fans 62, 62a, motor 38,
heater 40 and compressor 44.

In FIG. 10, another cold and warm air blower 30
is mounted on a batche;_p}ant (not shown) which
includes a dehumidifier 34, an air conditioner S0
and other same units as those of the example shown
in FIG. 9, but a stationery concrete mixing tank 70
is mounted on the batcher plant.

It can be understood from the drawing that a
rotatable shaft 72 having a plurality of agitators
74 around the shaft 72 is extended horizontally
near a bottom portion 70a to penetrate their outer
end portions 72a, 72b through a pailr of openings
70a, one end portions 72a being linked to a driving
unit 76 provided on the bottom portion and linked
to the control panel 60 by the electrical wire 68.

Owing to the season and local outer tempera-
ture, either cold or warm air is selectively deli-
vered into the rotary concrete mixer drum 20 of the
agitation concrete mixer truck 10 or the statio-
nary mixer tank 70 of the batcher plant, thus main-

taining the temperature of the mixed fresh concrete
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of the mixed fresh concrete, and delaying hardening

time thereof.

The method and device of this invention can

elongate time for transporting the fresh concrete

without using a concrete mixing relay base, and at

the same time the ordinary scrapping operation of

mixer drum 20 can be discontinued.

It should be understood that change and modi-

fications to the preferred embodiment described

above will be apparent to those skilled in the art.

It is intended that the foregoing description be

regarded as illustrative rather than limiting, and

that 1t is the following claims, including all

equivalents thereof, which are intended to define

the scope of the invention.
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blades and an inner periphery of a rotary and/or

stationary mixer drum of a concrete mixer truck

and/or of a concrete mixing plant which comprises:
{a) a step of delivering continuously cold air into
mixed fresh concrete in a rotary and/or stationary
concrete mixer drum of a concrete mixer truck and/
or a concrete mixing plant when the open air tem-
perature outside the mixXer drum is high;

(b)) a step of delivering continuously warm air into
the mixed fresh concrete in the rotary concrete
mixer of the concrete mixer truck when the open
alr temperature outside the mixer drum {s low in
order to maintain the temperature of the fresh
concrete within a predetermined range and to delay
a hardening time of the mixed fresh concrete; and

(c) a step of spraying water into the rotary mixer

drum.

(2) A method of preventing adhesion and hardening
of mixed fresh concrete as claimed in Claim (1)
which comprises:

(a) a step of delivering selectively and conti-

nuously cold or warm air into said rotary and/or
stationary mixer drum of a concrete mixer truck

and/or of a concrete mixing plant during just

before or just after unloading the mixed fresh
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{b) a step of spraying water into the rotary mixer
drum.

(3) A method of preventing adhesion and hardening
of mixed fresh concrete as claimed in Claim (1)
which comprises:

a step of selectively and continuously deliver-
ing dehumidified cold or warm air into said rotary
and/or stationary mixer drum of the concrete mixer
truck and/or of the concrete mixing plant.

({4) A device for preventing adhesion and hardening
of mixed fresh concrete on a plurality of rotary
blades and an inner periphery of a rotary and/or
stationary mixer drum of a concrete mixer truck
and/or of a concrete mixing plant which comprises:
(a) an air blower mounted on a chassis of a con-
crete mixer truck to locate near a rotary mixer
drum for continuously delivering cold air into said
rotary mixer drum;

(b) a blower duct provided on said rotary mixer
drum, one end portion of said blower duct being
connected to said blower, and another end portion
located to enter partially a hopper of said rotary
mixer drum; and

(c) a water tank mounted on said chassis to locate
between a driver's cab and said rotary mixer drum.

(5) A device for preventing adhesion and hardening
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(4), wherein said blower duct and said rotary mixer
drum have heat insulating material covered detacha-
bly around an outer periphery of said blower duct
and said rotary mixer drum.

(6) A device for preventing adhesion and hardening
of mixed fresh concrete on a plurality of rotary
blades and an inner periphery of a rotary mixer
drum of a concrete mixer truck as claimed in Claims
(4) and (5), wherein said heat insulating material
is made of forming polystyrol.

(7) A device for preventing adhesion and hardening
of mixed fresh concrete on a plurality of rotary
blades and an inner periphery of a rotary and/or
stationary mixer drum of a concrete mixer truck
and/or of a concrete mixing plant as claimed in
Claims (4) and (S), which comprises:

(a) a cold and warm air blower mounted on a chassis
of a concrete mixer truck to locate near a rotary
mixer drum for continuously and selectively deli-
vering cold or warm air into said rotary mixer
drum, said blower including a casing which
comprises a dehumidifying plate driven by a

pulley engaged with the plate and a driving gear

of a motor, a heater located near the rotary de-

humidifying plate, an intake pipe having a com-
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A pressor at its middle portion and an exhaust pipe,
both bein; connected at an outside plate of said
casing, another intake pipe connected to another
side plate of the casing to face the heater, de-
humidifier connected through a duct to a casing
of an air conditioner;

(b)) salid air conditioner comprising a heat exchan-
ger located at an upper portion of the casing and
a base operating unit provided at a lower portion
thereof, both of the heat exchanger and the base
operating unit being connected with each other by
a duct;

(c) said base operating unit comprising a motor
and refrigerant container;

(d) a control panel connected to said base opera-
ting unit by an electrical wire, and

(e) a duct fan provided at a connected portion of
the duct and the casing, one end portion of the
blower duct being penetrated through the casing to
connect with the casing of the air conditioner,
another duct fan provided at a connected portion of
the casing and the blower duct, a damper provided
into the blower duct to locate near the duct fan,
another end portion of the blower duct extending
to enter partially a hopper of the rotary mixer
drum, a drain cock provided at a bottom portion of

the casing, said control panel being connected to

the driving unit, duct fans, motor heater and
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.. compressor.

(8) A deviée for preventing adhesion and hardening
of mixed fresh concrete on a plurality of rotary
blades and an inner periphery of a rotary mixer
drum of a concrete mixer truck as claimed in Claim

(7), wherein a heat insulating layer is wound

around the rotary mixer drum.
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TRUCK AND/OR IN A CONCRETE MIXING PLANT

BSTRACT

A method of and devise for preventing adhesion
and hardening of mixed fresh concrete on a plurali-
ty of rotary blades and an ixQner periphery of a
rotary and/or stationary mixer\drum of a concrete
mixer truck and/or of a concrete\mixing plant which
comprises delivering selectively agnyd continuously
cold air into mixed fresh concrete a rotary and
/or stationary concrete mixer drum of\a concrete
mixer truck and/or a concrete mixing pNant when
the open alir Lemperatu:e‘outslde the mixar drum 1is
high, delivering continuously warm air int the
mixed fresh concrete in the rotary concrete ixer
of the concrete mixer truck when the obgn air
temperature outside the mixer drum is lgy in or§er
to maintain the temperature of the fresh épncrete
within a predetermined range and to delay a\harden—

ing time of the mixed fresh concrete, and spraying

water into the rotary mixer drum.



