-1-IMPROVED METHOD FOR THE PRODUCTION OF A CEMENT MORTAR BODY AND A UNIT
FOR CARRYING OUT SAID METHOD DESCRIPTION 5 Field of the Invention The present invention
relates to an improved method for the production of a cement mortar body and a unit for carrying out
said method. Specifically, the object of the 10 invention is to obtain a body molded with a cement
mortar and particularly intended for forming bodies with or without metal reinforcement, which present
properties of impermeability, electrical insulation and hardness suitable for specific uses. State of the
Art 15 The applicant is proprietor of the international PET application with publication number
W02010116009A1, the object of which is a cement mortar body having specific features and a method
for the production thereof documents JP61227959A and W08804285A1 both havmg been mentloned
with category A witiBifaysele iiin b e ©X i | Vi ARG

application number WOZOlOllQQ@@AlUmp p@@@mtmtg@h@wmme features that are
sought with the present application, which are defined below: 25

DESCRIPTION

Field of the Invention

The present invention relates to an improved method for the production of a cement
mortar body and a unit for carrying out said method. Specifically, the object of the
10  invention is to obtain a body molded with a cement mortar and particularly intended for
forming bodies with or without metal reinforcement, which present properties of

impermeability, electrical insulation and hardness suitable for specific uses.

State of the Art

15
The applicant is proprietor of the international PCT application with publication number
WOZ2016116009A1, the object of which is a cement mortar body having specific
features and a method for the production thereof, documents JP61227959A and
WOB804285A1 both having been mentioned with caiegory A while prosecuting said
20 patent application,

The obiject of said infernational PCT application number W02010116009A1 is to obtain
a cemeni mortar body with the features that are sought with the present application,
which are defined below:
25
a, -- Consisting of an aggregate with a silica content in the order of 99.5% which is
formed by particles having a rounded surface and a grain-size distribution comprised
between 0.1 and 1 mm, with gaps in the clustering of the particles themselves being
occupied by an etiringite binder derived from the hydration of cement particles having a
30 grain-size distribution in the order of around 5 microns and by the fully hydrated cement

particles themselves.



a. -- Consisting of an aggregate with a silica content in the order of 99.5% which is formed by particles
having a rounded surface and a grain-size distribution comprised between 0.1 and 1 mm, with gaps in
the clustering of the particles themselves being occupied by an ettringite binder derived from the
hydration of cement particles having a 30grain-size distribution in the order of around 5 microns and by
the fully hydrated cement particles themselves. - 2 - b. -- Having a compressive strength in the order
of the following values: at 8 hours it is in the order of 350 kg/cm2; at 24 hours it is in the order of 500
kg/m2; at 48 hours it is in the order of 575 kg/m2; at 7-days it is in the order of 750 kg/m2 and at 28
days it is in the order of 1000 kg/m2. 5 c. Having 100% impermeability, making it impermeable and
highly electrically insulating. There are patent applications which seek to obtain dense mortars, but
they do not have. 1oAY EATBPIRSARE FiTpBEMcaBIRPEIR Rbith & dagUvakieThat ujeetsof is

documents ES2R5{587E3 @nsh iR 2998Brisunartars wthssa iesodiffgrent fram thaseiat the

mortar object of the prese ventign. The, applicant is basicall are of any patent applications,
posides its own't® SBEHEATY TRBSTEA BOBAL: do TR o ot H PR P 3 L4 P, that
have the objectibf edaininglerwraf.with absolute impermeability, electrical insulation and extreme
hardness. gummary of the Invention 20 The object of the invention is an improved method for

obtaining a cement mortar bodﬁqmqlded with a silica and cement mortar according to a tightly closed
and non-porousitextufEAnd JARTEuISRPIREHAILY foPRgRG olirirp BEEREE R A, Widhiyr SlRtHEtR Metal

reinforcement, haueatingperties of impermeability, compressive strength and hardness

There are patent applications which seek to obtain dense mortars, but they do not have

10  the aforementioned impermeability and hardness features. The obiect of documenis
ES2257682T3 and ES22099899T3 is mortars with qualities different from those of the
mortar object of the present invention.

The applicant is basically unaware of any patent applications, besides its own
15 appilication WO2010116008A1, consisting of an improvement of the foregoing, that
have the object of obtaining a maortar with absolute impermeability, electrical insulation

and extreme hardness.

Summary of the invention

20
The object of the invention is an improved method for obiaining a cement mortar body
molded with a silica and cement mortar according to a tightly closed and non-porous
texture and particularly intended for configuring bodies which, with or without metal
reinforcement, have properties of impermeability, compressive sirength and hardness
25  suitable for specific uses, which in furn leads 1o it being provided with extraordinary

electrical insulating capacity.

According to the invention, an improved method for the production of a cement mortar
body molded with a cement mortar and particularly intended for forming bodies with or
30  without metal reinforcement has been developed, characterized in that, in a vertical
kneading machine provided with a drain in the flat bottom thereof, an amount of water
is infroduced, corresponding to an amount comprised between 29% and 32% by weight

of the cement mass, and additives and colorants are added, after which the following



25suitable for specific uses, which in turn leads to it being provided with extraordinary electrical
insulating capacity. According to the invention, an improved method for the production of a cement
mortar body molded with a cement mortar and particularly intended for forming bodies with or 30
without metal reinforcement has been developed, characterized in that, in a vertical kneading machine
provided with a drain in the flat bottom thereof, an amount of water is introduced, corresponding to an
amount comprised between 29% and 32% by weight of the cement mass, and additives and colorants
are added, after which the following - 3 - elements are $icorporated: an amount of aggregate having a
rounded surface, a grain-size distribution comprised between 0.1 and 1 mm and a silica content of
99.5%, and an amount of cement having particles in the order of 5 microns comprised between 27%
and 37% by weRjR6Nth @ IAreNgOsHg e Gaterapdnt SRy paads hafisowhietnts! Sukiaeadigr@peration

is continued untdi 2 cosmaiRly hameaenansaass isabtained. suithafylliby distion of tieemept, and
said mass is poured in a E?Oﬂd and k(ﬁ)t therein jn order to set, the surface of the mentioned mass

being in contactwifh & ¢ovEF AHIET GERKAY #f ecsaﬁ%ﬁrllgtﬂﬁi%‘f HleenTyRICTDIFPLRReE BB ATl Nts,
the kneading of 2At corpdiieins wéitid nidhartitatdrsiedoepmea aehoatatid medsertital eylickdtival body

by stirring tge cgm@w%g}aﬂiéﬁaréoe&w@@tdﬂtma%r%s@%f%%ééﬁéseé WIBOUL igieLryiging the

stirring process, onto the circulatin%heterogeneous mixture of the components until a homogenous

mixture and full ${arHbSHEBRIRR eEiMR AEPEtic RUHRIO IR PRERY St PeifEBU Rt s kReading
of the componentdafitheandhasisfaatriettbatiratiotationsd v edical iaytinctecalody byvstirsingthe

components in ' iRt i uentially, without interrupting the stirring process,
%&F%QW%@%B&&MB@%‘F% ol

onto the circulating heterogeneous mixture of the components which moves according to a closed path
20that inevitably passes through the stationary point of stirring until a homogenous mixture and full

hydration of the |seymeBtpastialesate BRtaieding of the components of the mortar is carried out in a
non-rotational vertical cylindrical body by stirring the components in a stationary point
in space of the boltom thereof, without interrupting the stirring process, onto the
circulating heterogeneous mixture of the components until a homogenous mixture and
full hydration of the cement particles are obtained.

15
in other embodiments, the kneading of the components of the mortar is carried out in a
rotational vertical cylindrical body by stirring the components in a stationary point in
space and sequentially, without interrupting the stirring process, onto the circulating
heterogeneous mixture of the components which moves according to a closed path
20  that inevitably passes through the stationary point of stirring until a homogenous

mixture and full hydration of the cement particles are obfained.

Full hydration of the cement preferably gives rise to the formation of a binder {o the
aggregate known as ettringite which is chemically made up of tricaicium sulfoaluminate
25 of formula Ca, 80,4 (AlO;3)2 - 30 -32 H,0.

The setting of the mortar encapsulated in the shaping mold is preferably carried out by
means of a thermal input from the group comprising exogenous heating, such as that
provided by hot air in means from the group comprising ovens and tunnels, and high-
30  frequency endogenous heating, whether they are considered separately or in their

technically possible combinations.



Full hydration of the cement preferably gives rise to the formation of a binder to the aggregate known
as ettringite which is chemically made up of tricalcium sulfoaluminate 25of formula Ca4S0O4(A103)2 30
-32 H20. The setting of the mortar encapsulated in the shaping mold is preferably carried out by
means of a thermal input from the group comprising exogenous heating, such as that provided by hot
air in means from the group comprising ovens and tunnels, and high- 30frequency endogenous
heating, whether they are considered separately or in their technically possible combinations. - 4 -
The setting of the material is preferably performed undértemperature conditions comprised between
25 and 35C and humidity in the order of 94%. Microparticles in the order of one micron and colloidal
materials are preferably 5 incorporated in the possible gaps formed between aggregate patrticles,

ettringite binderTasd $&tnentpdrtciestienal irrspiietiys Redamesrponsed ipnherghpe aexiddisetween

aggregate partiglgspresienithaticiesawi sitringie hinder anddhederesitigd microparticles and
colloidal materials. 10Part of the nanoparticles to be used in the process is preferably formed by

nanoparticles with tribological properties that are located in the mold and/or in the encapsulating and
calibrating covel$icwhictiammopaiiticlesdexerf tihor avtivnrom tide @itpsiedl mraitdialy aave poiteraidasing

operation, ‘é’herr?z%rBBRJfé%rIF?%E'%JQ&[H%%9%!5‘"1%%8@%‘&@%@%8&%5@& PANSIEOhERIGR GRuglopment

of the setting of the mortar, 15providing the finished product with a number of properties determined by
the type of and cement particles, an nanopar‘ucles are incorporated in the gaps created between

aggregate particles, cement particles with eftfringite binder and the mentioned

microparticles and colioidal materials.

10  Part of the nancparticles to be used in the process is preferably formed by
nanoparticles with tribological properties that are located in the mold and/or in the
encapsulating and calibrating covers, which nanoparticles exert their action on the
physical molding and mold releasing operation, whereas another part is formed by
nanoparticles acting in the physicochemical development of the setting of the mortar,

15 providing the finished product with a number of properties determined by the type of

nanoparticles used.

In some embodiments, the combining of colorants and additives in water in a first stage
and the combining of the sclid components of the mortar with the former in a second
20  stage immediately after the first stage is carried out under high-frequency vibration
performed using means from the group comprising mechanical means, electrical
means, electronic means, electromagnetic means and fluidic means, whether

considered separately or in their technically possible combinations.

25 In other embodiments, the combining of colorants and additives in water in a first stage
and the combining of the solid components of the mortar in the former in a second
stage immediately afier the first stage is carried out under a high vacuum formed using
means from the group comprising mechanical means, electrical means, slectronic
means, electromagnetic means and fluidic means, whether considered separately or in

30  their technically possible combinations.

The invention also relates to a unit for carrying out the improved method for the

production of a cement mortar body, intended for kneading the products used in said



nanoparticles used. In some embodiments, the combining of colorants and additives in water in a first
stage and the combining of the solid components of the mortar with the former in a second 20 stage
immediately after the first stage is carried out under high-frequency vibration performed using means
from the group comprising mechanical means, electrical means, electronic means, electromagnetic
means and fluidic means, whether considered separately or in their technically possible combinations.
25In other embodiments, the combining of colorants and additives in water in a first stage and the
combining of the solid components of the mortar in the former in a second stage immediately after the
first stage is carried out under a high vacuum formed using means from the group comprising
mechanical means, electrical means, electronic means, electromagnetic means and fluidic means,
whether considérelhee iy Gror BotRERRiEniChRyastRIsBIE tothBinhthomsistssof rackheading the

molding operatigpcalir agiargad Jarikal iaansisisgety knaasing mathing:hauibe avqricalgylipdrical
body and a horizontal II t bottonl, which mzac/l og ma(g n%.t ave rotatl%snal movement, and which is
provided with aR'BUtISt PEMECS BHENE! (IRKCIARA hBRG M AHY T RTCH TR W B AR RIS PRE FRahid Wbsure,
said vertical cylisitirisalcbbodidyrendnghath east D nes ciscaritricestireiig tmfteasdia detiestaylivididtedirects
the mass laargg aihaHyeh ROtk afaRAEShindae ArRpLeral shidyscical IpdGalag Dnsctaping

the inner wall of said vertical cylindrical body, which outlet port is located in the space above a

distributing hop¥faBiSaRaidh AR B maseneed: thd suAaELPE TR kARG FhSMHEF raLERAg Raid
mass, the hoppetrapidgniol inssemblydieing peoiddedylifavitaiabeel ative itranstiadtonat nedwearshiwith
respect to said qutl twhi Hows. distributing t id d [ iform
thickness. Sai veg_hl%% é%ﬁr%]rié%@ﬁy}@é &%%@rgétﬁ& gﬁ%@%@%ﬁ%it m@%%gs%%?%%%vgﬁ%ﬁrﬁng to
said vertical cyliR8AVHI DB St &8s FHERY ﬁﬁédgmﬁ@cfgﬁwbﬁ@nﬁj ARFESIfPSErERA RIS RFO(ERS axis of
revolutions &referiably, et wetandisybnglricalBadnisindepepsently sapnadidly gwheasich allows

distributing the mass over said mold according to a uniform thickness.

Said vertical cylindrical body is preferably provided with means which allow imparting fo
said vertical cylindrical body a state from the group comprising immobility or rotation

15  about its axis of revolution.

Preferably, said vertical cylindrical body is independently capped by a head
incorporating at its base the discharge ports of the conduits for water and additive,
cement and aggregate coming from respective metering devices, a pigment
20 introduction port, lighting means and the bases for the cantilevered rotational securing
of the main stirring shaft and of a possible secondary stirring shaft, as well as rofating
and transmission means between them, and an outer motor that generates the rotation

of both stirring shafts.

25 Said head, independently superimposed on the top open base of said vertical
cylindrical body of the kneading machine, preferably has a top closure cover which has
a practicable portion at one point of the periphery thereof for accessing the inside of

said head.

30  Said vertical cylindrical body is preferably mounted on a raised footing and located a
short distance above a ribbed hopper with an angled cross-section which has the

dihedral portion open fo release the cement mortar mass.



incorporating at its base the discharge ports of the conduits for water and additive, cement and
aggregate coming from respective metering devices, a pigment 20 introduction port, lighting means
and the bases for the cantilevered rotational securing of the main stirring shaft and of a possible
secondary stirring shaft, as well as rotating and transmission means between them, and an outer
motor that generates the rotation of both stirring shafts. 25Said head, independently superimposed on
the top open base of said vertical cylindrical body of the kneading machine, preferably has a top
closure cover which has a practicable portion at one pdint of the periphery thereof for accessing the
inside of said head. 30Said vertical cylindrical body is preferably mounted on a raised footing and
located a short distance above a ribbed hopper with an angled cross-section which has the dihedral

portion open to Fefe&sening celnsaid mhesr hvapsr iserraaeabpeipgiet saia itk propper e freferably

located in a plapg-penalelittesrecrivibe siépce Iofsaldcacriying mald forsesiviagdhe cement
mortar mass. Said receiving mold for receiving the cement mortar mass preferably moves

5horizontally and parallel with respect to the opening of said ribbed hopper, such that the latter does
not exceed the Bmiits wittiempntoeid of waitkoedlthgl ntse meemitodieats nszad raiséddoigtimgpetshe

vertical cylindrigR) HReMFRAMCHASIRISARS r@é’p‘”é&a{ﬁ‘gwéadgéfﬁgﬂhé* cxlinderaliyen QRRhat

embodiments in which said vertical cylindrical body is fixed ead superlmposed thereon has
complementaryfdafie" ofrserRA dreHEgp e thasanpunRl saified! Qylindrical body to establish a

leak-tight seal which allows creating a vacuum level inside said vertical cylindrical body.

In some embediments, said raised footing of the vertical cylindrical body can include
means for rotating said vertical cylindrical body.

10
In other embodiments in which said vertical cylindrical body is fixed, the head
superimposed thereon has complementary means at the fop edge of the open base of
said vertical cylindrical body to establish a leak-tight seal which allows creating a
vacuum level inside said vertical cylindrical body.

15
Both said main stirring shaft and said secondary stirring shaft preferably mount discs
and/or stirring blades, said discs being located in the botiom position at the leve] of the
bottom of said vertical cylindrical body, and said stirring blades being located at various
heights.

20
Said outer motor that generates the rotation of the stirring shafts is preferably

controlled by a variable frequency drive.

Brief Description of the Drawings

25
To help understand the ideas set forth while at the same time disclosing various
constructive details, an embodiment of the present invention is described below in
reference to the drawings attached to this specification which, given their primarily
illustrative purpose, must be interpreted as not limiting the scope with respect to the

30  extent of the independent claims.

Figure 1 depicts a perspective view part of a cement mortar panel made according to

the invention.



Both said main stirring shaft and said secondary stirring shaft preferably mount discs and/or stirring
blades, said discs being located in the bottom position at the level of the bottom of said vertical
cylindrical body, and said stirring blades being located at various heights. Said outer motor that
generates the rotation of the stirring shafts is preferably controlled by a variable frequency drive. Brief
Description of the Drawings 25 To help understand the ideas set forth while at the same time
disclosing various constructive details, an embodiment of the present invention is described below in
reference to the drawings attached to this specification fvhich, given their primarily illustrative purpose,
must be interpreted as not limiting the scope with respect to the 30extent of the independent claims. -
7 - Figure 2 schematically depicts a microscopic diagram of a micro-fraction of a cement mortar body
from a panel such as that seen in the preceding figure. 5Figure 3 schematically depicts a kneading

machine arrangegaat ASHRSHAREH)diNEL9 theerniasiobriRimh? JFIOWR 4 SchematicalbeArpicts the

circulating directions of the mass in the stirring and translation zones thereof in the kneading machine
of Figure 3. 10 FIgURS BPH¥ SR & et EetibRt 8658 thbeRe AN B referred embodiment of a

unit for the production of a cement mortar panel in which the object of the invention is applied.
15Detailed Desggipfion %ﬁ%‘ﬁ%@aﬁy”m%@%ﬁég&mﬁ IAYERRA rangement acting in according 1o

the content of claim 2.

Figure 4 schematically depicts the circulating directions of the mass in the stirring and
translation zones thereof in the kneading machine of Figure 3.

10
Figure 5 depicts a partially sectioned perspective view of a preferred embodiment of a
unit for the production of a cement mortar panel in which the object of the invention is

applied.

15 Detailed Description of several Embodiments of the invention |

A preferred embodiment of the unit for the production of a cement mortar body
according to the invention, along with the process for obtaining same, which process is

also part of the invention as an improved method, are described below.

20
Figure 1 depicts one of the possible configurations of the cement mortar body object of
this invention, which consists of a fragment of a prefabricated panel 1 for the
construction having the features of comprising a three centimeter thick cement mortar
body 2 that is bi-axially reinforced with pre-tensed elements 3.

25

Figure 2 shows a microscopic diagram of a micro-fraction of the cement mortar body 2
of the prefabricated panet 1. It can be observed that it is made up of the components
that have been schematically depicted in the drawing and consists of an aggregate 4
with a silica SiO; content of 99.5%, a cement particle 5, ettringite crystals 6,
30  microparticles 7 and nanoparticles 8 of different classes depicted arbitrarily and by way

of iflustration as stars, circles, ovails and triangles, having no reference numbers.



A preferred embodiment of the unit for the production of a cement mortar body according to the
invention, along with the process for obtaining same, which process is also part of the invention as an
improved method, are described below. 20 Figure 1 depicts one of the possible configurations of the
cement mortar body object of this invention, which consists of a fragment of a prefabricated panel 1 for
the construction having the features of comprising a three centimeter thick cement mortar body 2 that
is bi-axially reinforced with pre-tensed elements 3. 25 Figure 2 shows a microscopic diagram of a
micro-fraction of the cement mortar body 2 of the prefaBricated panel 1. It can be observed that it is
made up of the components that have been schematically depicted in the drawing and consists of an
aggregate 4 with a silica Si02 content of 99.5%, a cement patrticle 5, ettringite crystals 6,
30microparticles @A aplsartichly Spwiffdrenuokiassestdepirteid viditralily anepbingvayachifiastration

as stars, circles,AHSASIUBRIRS YIRS SRIeNCRBYMP RIS« Be Figre 3thematically shows

the fundamenta) constitution of a kneading machine which allows obtaining the cement mortar used to

make the body 2'9¢{h& IR, FR56RH LHBNRL ARkl eieidto? ¥aAF SFAHYAIMANE! Both at a
stationary point ssirstigrir i am thin tthedicetinsl dtiere th efen feaiter tiatiy stariieg catreetadirgcoosditg to

said 5closesl cir%@ékp&ggg}ignogg{}p%iﬁ%%il):({g;.ge 4 shows that mixing water with pigments and

additives incorporated thereto, which were mentioned in the preceding description of Figure 2, in a first
stage and adding the aggregate and cement thereto, once they are homogenized, in a second 10
stage immediateigatiof $iefitstisiageimgandes authoyighising Wiel composenisabthetstatiena, point
of stirring R in space, ie irrer 10 introduced vertically and eccentrically,in a rotating
ey 11 heving e T T B e oL e,
without interrup8fAgiaelReirrjaeieeard gietrrNEilReNRion § Headhsyerieotmabanize B theesonthonents

which moves acgaidingriRdiately after the first stage is carried out by stirring the components at the
stationary point of stirring R in space, carried out by the stirrer 10 introduced vertically

and eccentrically in a rotating tray 11 having an inveried frustoconical configuration.

The mixing is also carried out sequentially, without interrupting the stirring process, on

the circulating heterogeneous mixture M of the components which moves according to

15 a closed path that inevitably passes through the stationary point of stirring until a

homogenous mixture and full hydration of the cement pariicles are obfained.

With the preceding mixing and mixing system, high mechanical strengths and
impermeability are achieved, which are basically supported on the formulation (grain-
20 size distribution of the aggregate/cement combination, the low watetr/cement ratio of
the mortar (0.30) and the use of highly water-reducing additives and superplasticizers).

During the mixing process, the cement and aggregate contact the water of mixing and
form a gel rich in silica, absorbing most of the available water. The gel then
25  agglomerates between the non-hydrated cement particles, coating the mentioned
particles in the process. The calcium hydroxide reacts with the outer surface of this gel
to form hydrated calcium silicate. This gel is formed in the cavities of the hydrated
calcium silicate produced by hydrating the cement particles, producing a very dense
structure since it fill up the interstitial spaces remaining between the cement particles
30 {with a grain-size distribution of about 30% less than five microns), and this in turn fills
up the interstitial spaces of the aggregate. All this gives the end product the physical

properties of strength, impermeability and electrical insulation.



15a closed path that inevitably passes through the stationary point of stirring until a homogenous
mixture and full hydration of the cement particles are obtained. With the preceding mixing and mixing
system, high mechanical strengths and impermeability are achieved, which are basically supported on
the formulation (grain- 20size distribution of the aggregate/cement combination, the low water/cement
ratio of the mortar (0.30) and the use of highly water-reducing additives and superplasticizers). During
the mixing process, the cement and aggregate contact the water of mixing and form a gel rich in silica,
absorbing most of the available water. The gel then 25%gglomerates between the non-hydrated
cement particles, coating the mentioned patrticles in the process. The calcium hydroxide reacts with
the outer surface of this gel to form hydrated calcium silicate. This gel is formed in the cavities of the
hydrated calciurmhéiliesneeptoeiitzrcboghhydeafing zhesotathenmaserticles, predyctugta venjtlensicstructure

since it fill up thednigrstitliahSRAGES SLTRHING EANE IS RSICEIMSIHiPRKIRIRS 3Q (WithR @ @iRzsize

distribution of about 30% less than five microns), and this in turn fills up the interstitial spaces of the
aggregate. Al tAiCgRe¥ IeSE5d ProRtichEgRysted feuEaR Lot &Pdndtiin pdtn &&Riit? 4ha
electrical insulatisieri®y- of hie gemielsniertasdiosly 2 isdfuwodapieh @l lymategipe dfiateaggiegate 4 with

a silica congent %rbm%%rﬂﬁarg_tigg-Q%@w@ﬁhodgr{m 4 ﬂ?émaft%f gi.h@éﬁ'@%&f%ﬂgf?%%f%ﬁ@e?'&? a

e
grain-size distribution comprised between 0.1 and 1 mm, with gaps in the clustering of the particles

themselves beifgPHEEUDBEBY R ERTHGRE N DY FoRE NS PRsHslaseSHYarsRIMEST cement particles 5

having a grain-size distribution in the order of around 5 microns and by the fully hydrated cement
ﬁladrggl'neifeg’ themgeliericNeyeeIsRs. s Aloiementione dhsament fostarhody 2 can include an
number of additives intended for correctly adjusting the special characteristics of the
10 body 2 mentioned in the preceding paragraph to the use needs thereof. The process
described below has been developed according to this premise. As in the preceding
case, the cement mortar is made up of an aggregate 4 with a silica content in the order
of 99.5%, which is formed by particles having a rounded surface and a grain-size
distribution comprised between 0.1 and 1 mm, and has the gaps existing in the
15 clustering of the particles themselves occupied by an ettringite binder 6 derived from
the hydration of cement particles 5 having a grain-size distribution in the order of
arocund 5 microns and by the hydrated cement particles 5 themseives. The cement
mortar body 2 can incorporate microparticles 7 in the order of one micron and colloidal
materials, which are not shown in the drawings, in the possible gaps formed between
20  the aggregate particles 4, the ettringite binder 6 and the cement particles 5, and it can
incorporate nanoparticles 8 in the gaps created between the aggregate particles 4, the
cement particles 5 with the ettringite binder 6 and the mentioned microparticles 7 and

colloidal materials.

25  The cement mortar body 2, particularly the one comprised in claim 1 and obtained
according to the process of claim 5, has 100% impermeability according to tests
conducted according to the UNE EN 1015-18 and 1170-6 standards by LGAI
Technological Center, S.A., of the UAB Campus and recommendation H 4 RILEM by
the Universidad Politécnica de Catalunya. Accordingly, with such impermeability result,

30 extraordinary electrical insulating capacity can be attributed to said cement mortar body
2.



number of additives intended for correctly adjusting the special characteristics of the 10 body 2
mentioned in the preceding paragraph to the use needs thereof. The process described below has
been developed according to this premise. As in the preceding case, the cement mortar is made up of
an aggregate 4 with a silica content in the order of 99.5%, which is formed by particles having a
rounded surface and a grain-size distribution comprised between 0.1 and 1 mm, and has the gaps
existing in the 15 clustering of the particles themselves occupied by an ettringite binder 6 derived from
the hydration of cement particles 5 having a grain-size Histribution in the order of around 5 microns
and by the hydrated cement particles 5 themselves. The cement mortar body 2 can incorporate
micropadicles 7 in the order of one micron and colloidal materials, which are not shown in the
drawings, in thefudissydiatiyapsffreneshizetwesticl2® theieggregate harfmlesibriie ettrinditetbitider 6

and the cementparicles S apd 1t 52 GpgRIEte nAepartclenhin e dans CRRISY hetueRthe

aggregate particles 4, the cement particles 5 with the ettringite binder entione
microparticles Palforbaningts fhiREnge s Pk lkkdnt Ao &rb8Yy 2, particularly the one comprised

in claim 1 and obtained according to the process of claim 5, has 100% impermeability according to

tests conduygcte cordin e UNE EN 1015-18 and 1170-6 standards by LGAI Technological
Center, S;\g o?-@% %ﬁg%é?rﬁ%u% anc gr:_eﬂ?:?)%r%;n%rglh a%g%pllpﬂ%ﬁ M eﬁ "E“?i%ﬁ?é‘%ﬁ&é‘&ﬁ%ﬁi%%%%a de

Catalunya. AccGRTIAERNHVrESEER ffffeitfeabitsek salwaoe o iHaly @rddiHoad isalftiegreapacity
can be attributegitesad semeptireiar &odyietal Fu RyeeatiaRo e semephpatidesseaives rise

to the formation, of a binder to th regate known as ettringite 6 which is chemically made up of
tricalcium sulfoaﬂﬁfr’ﬁl?%tée’ uoﬂoa‘r%%%ggfé’fé%%@b%ﬁi"éa @3%530@*&95%@% GFHRE LM Thortar
in the shaping raoftl isetforanddhigidéeevapselzditgecontlitioatngt avtethperdiey cacomprisdetdsbtween
25 and 35%an%8b‘£§‘é@é‘i¥ B thenerderRhid4 p@@gt?é! feRsabAathermal input from the group

comprising exogenous heating, such as that provided by hot air in means from the group comprising
ovens and tunnels, and high-frequency endogenous heating, whether they are considered
10separately orihdleicdpshinitallprpossitiercistiif aticirg; fReerentapsutaticroprocess pensisisof

closing the mo"?htéyn%ﬁé%%ﬁr%%vﬂa%é%%% HEMQUALISRAURS ARE UISIHPHLER Astein fuch that

two actions are performed in the _ .
same process. The first action consists of placing the plugs or bushings that will be

15 used to handle and fix the cement mortar body or panel to the structure of application,
whether it is a building or another structure, by means of the corresponding anchoring.
The second action consists of closing or encapsuiating the mortar mass deposited in
the mold by means of said cover plate so that during the setting process this mass
retains enough humidity to prevent cracks and to obtain optimal properties when the

20  cement mortar body is extracted.

As suggested and observed in Figure 2, microparticles 7 in the order of one micron and
colloidal materials can optionally be incorporated in the possible gaps formed between
the aggregate particles 4, the etiringite binder 6 and the cement particles 5, and
25 nanoparticies 8 can optionally be incorporated in the gaps created between the
aggregate particles 4, the cement particles 5 with the ettringite binder 6 and the

mentioned microparticles 7 and colloidal materials.

Part of the nanoparticles 8 {o be used in the process is formed by nanoparticles with
30  tribological properties that are located in the mold and/or in the encapsulating and
calibrating covers, which nanoparticles exert their action on the physical molding and

mold releasing operation, whereas another part is formed by nanoparticles acting in the



same process. The first action consists of placing the plugs or bushings that will be 15 used to handle
and fix the cement mortar body or panel to the structure of application, whether it is a building or
another structure, by means of the corresponding anchoring. The second action consists of closing or
encapsulating the mortar mass deposited in the mold by means of said cover plate so that during the
setting process this mass retains enough humidity to prevent cracks and to obtain optimal properties
when the 20cement mortar body is extracted. As suggested and observed in Figure 2, microparticles 7
in the order of one micron and colloidal materials can-dgtionally be incorporated in the possible gaps
formed between the aggregate particles 4, the ettringite binder 6 and the cement particles 5, and 25
nanoparticles 8 can optionally be incorporated in the gaps created between the aggregate particles 4,
the cement partitigscoaniemibal eftrirgnteremdef 6handdtiegnenttoaechonieropesticleg AtandideHeital
materials. Part - [ i i Dape tj with 30
tribological proggé?gﬁwga?é%&%%ﬁﬁn%g% a%ﬂ%?@é Hegntc%g]s%‘ljg%ﬁg and"q c%lilgérga%ng covers,
which nanopatrticles exert their action on the physical molding and mold releasing operation, whereas
another part is foinetixbyg nanoRAsiGemacitiivethe tpbysicechemical seyelopmastoiking saking of
the mortar, providing.the finished product with. r of .properties determined by, the of
nanoparicis cool LS of oo o i e e R R M g o
the 5 solid comBeheRgeoiatraimertapiviffthd @infienusicsetbitisiaepsiarmerd disingyganstfierirst
stage, is carriedraut giader kighpremidentycHbrrion Resiymestsing means frardheBEowReanprising
mechanical means, electricgl means, ele t[on'c means, elec omagne ic means and fluidic means,
whether consid&red SEFS ﬁ/@?ﬁ’?%h%ri] tég HicAIR7 P YRR ES B AIRSRS SPRETRIRNNG oP BFants
and additives int¢hbnizathr insgidla fivsthitagenandthenimisingf cbthesislishdampitnenis tifetheterartar in
the former;y a serRRA SRS HIMMEHIBIRY @fftt%t%liﬁr%%ﬁ’éé?ﬁerk%cé{w QERENHENR Rghyaguym

formed using means from the group comprising mechanical means, electrical means, electronic
means, electromagitic AT Zcd Alsti@fisedhe, Witetrgdh<iagied SuhHrARIA JHE tHaguum
technically possibileabodgatierss from the group comprising mechanical means, electrical means,

electronic means, electromagnetic means and fluidic means, whether considered

separately or in their technically possible combinations.

15
Figure 5 shows a possible unit for the production of a cement mortar body comprising
the kneading means for kneading the products used according to the present improved
method, the delivery means for delivering the homogenous mass to the mold and the
functionai arrangement thereof.

20

The kneading means are made up of a kneading machine configured as a non-
rotational vertical cylindrical body 20 having a horizontal flat bottom 21 which may or
may not have rotational movement about a virtual vertical axis, and which is provided
with an outlet port 22 co-planar with said flat bottom 21 having a practicable hermetic
25  closure. The vertical cylindrical body 20 is provided with at least one eccentric stirring
shaft 23 and a deflector 24 which directs the mass fowards the outlet port 22 arranged
in the center thereof by scraping the inner wall 20A of the cylindrical body 20, which
outlet port 22 is located above the surface of a receiving mold 44 for receiving the
mass which is provided with a translational movement which allows distributing the

30  mass over the surface of said receiving mold 44 according to a uniform thickness.

The kneading of the components of the mortar in the vertical cylindrical body 20, if said

body is provided with rotational movement, is performed as explained above with



15 Figure 5 shows a possible unit for the production of a cement mortar body comprising the kneading
means for kneading the products used according to the present improved method, the delivery means
for delivering the homogenous mass to the mold and the functional arrangement thereof. 20 The
kneading means are made up of a kneading machine configured as a non-rotational vertical cylindrical
body 20 having a horizontal flat bottom 21 which may or may not have rotational movement about a
virtual vertical axis, and which is provided with an outlet port 22 co-planar with said flat bottom 21
having a practicable hermetic 25 closure. The vertical'@tindrical body 20 is provided with at least one
eccentric stirring shaft 23 and a deflector 24 which directs the mass towards the outlet port 22
arranged in the center thereof by scraping the inner wall 20A of the cylindrical body 20, which outlet
port 22 is locate@saseléotHedslitRace atd feddving iheRiTed ietdee i sifgnhdhhasywhirgnis plogided

with a translatiofialisaame pesitinbich alawsdjstibinasne 30mans ovey thesifresretsaldraseiving
mold 44 accord'wg toa upiforii%thickness. -12 -res %ct to Figures 3 and 4, i.e., it is carried out by
n

stirring the com %ﬁciléi%{ng E%?%%eﬁé'%mﬁ(%%g RS é‘ﬁf?&ﬁly‘,’ %@Wﬁﬁ&%ﬁﬁﬂ@t}?eastirring
process, onto thnead ufetingirsteneyixiby usaasissu terofighe tbeniaiarty which wiostsiagconting to a

closed pattithatingyiahlyPassenrauah e:sietianan: BOIALAY stiing untl p aleriogenous mixture

and full hydration of the cement particles aré obtained. The vertical cylindrical body 20 is provided with
means which allow, in each case of a possible production of the cement mortar mass, imparting to the
mentioned vertitakaditidsicaliipddy=2 @ad gtateidrproviiedgndipnessm p i ipiovo bitlityaeh rededian about its

L0axis of revolyfion;f e, verlisal CUINAECALRATY ASHS  MHERENARINGARPEL Y ARSAY Rrtical

incorporating at
cylindrical body 20 a state from the group comprising immobility or rotation about its

10  axis of revolution.

The vertical cylindrical body 20 is independently capped by a head 25 incorporating at
its base 25A the discharge ports of the water and additive conduit 26, cement conduit
27 and aggregate conduit 28 coming from the respective metering devices, an auxiliary
15 pigment introduction port 29 and lighting means and the bases 30 for the cantilevered
rotationai securing of the main stirring shaft 23 and of a possible secondary stirring
shaft 23A, as well as rotating means made up of pulleys 31, 32 and 33, rotation
fransmission means made up of bells 34 between said rotation means and drive
means made up of an outer motor 35 that generates the rotation of both shafts 23,
20 23A.

The head 25, independently superimposed on the fop open base of the vertical

cylindrical body 20 of the kneading machine, has a top closure cover 36 which has a

practicable portion 37 at one point of the periphery thereof for accessing the inside of
25  the head 25.

The vertical cylindrical body 20 is mounted on a raised footing 38 located a short
distance above a ribbed hopper 39 with an angled cross-section which has the dihedral
portion open at an opening 40 io release the cement mortar mass, which is located in a
30  plane parallel fo the surface of the receiving mold 44 for receiving the cement mortar

mass.



its base 25A the discharge ports of the water and additive conduit 26, cement conduit 27 and
aggregate conduit 28 coming from the respective metering devices, an auxiliary 15 pigment
introduction port 29 and lighting means and the bases 30 for the cantilevered rotational securing of the
main stirring shaft 23 and of a possible secondary stirring shaft 23A, as well as rotating means made
up of pulleys 31, 32 and 33, rotation transmission means made up of belts 34 between said rotation
means and drive means made up of an outer motor 35 that generates the rotation of both shafts 23,
2023A. The head 25, independently superimposed on the top open base of the vertical cylindrical body
20 of the kneading machine, has a top closure cover 36 which has a practicable portion 37 at one
point of the periphery thereof for accessing the inside of 25the head 25. The vertical cylindrical body
20 is mounted ori'a fagsidnotRlg 44 fecarsgiunghiie distegiverspitveraagpisevad PRz Y alitthas angled

cross-section WhighiiBasfierdipediabPaeionanen 46 an MREANIDHEP tsrleasetiesementnadar
mass, which is Ioca\teéalt'h%i1 rg&)ﬂ%qﬁ epara,(l(l)%lrtgflé e surgace of the receiving mold 44 for receiving the

cement mortar Mass. con e mold.
5  The raised footing 38 of the vertical cylindrical body 20 can include means for rotating

said vertical cylindrical body.

If the vertical cylindrical body 20 is fixed, the head 25 superimposed thereon has
complementary means provided at the top edge of the open base of the vertical
10 cylindrical body 20 fo establish a leak-tight seal which allows creating a controiled

atmosphere or vacuum level inside said vertical cylindrical body 20.

The main stirring shaft 23 and the secondary stirring shaft 23A mount discs 41 and/or
stirring blades 42, the discs 41 being located in the bottom position at the level of the
15 bottom of the vertical cylindrical body and the blades 42 at various heights.

The motor 35 for operating the stirring shafts 23 and 23A is controlled by a variable
frequency drive 43,



The receiving mold 44 for receiving the cement mortar mass moves horizontally and parallel with
respect to the opening 40 of the hopper, such that the latter does not exceed the limits of the contour
of the mold. 5The raised footing 38 of the vertical cylindrical body 20 can include means for rotating
said vertical cylindrical body. If the vertical cylindrical body 20 is fixed, the head 25 superimposed
thereon has complementary means provided at the top edge of the open base of the vertical
10cylindrical body 20 to establish a leak-tight seal which allows creating a controlled atmosphere or
vacuum level inside said vertical cylindrical body 20. - *ftre main stirring shaft 23 and the secondary
stirring shaft 23A mount discs 41 and/or stirring blades 42, the discs 41 being located in the bottom
position at the level of the 15bottom of the vertical cylindrical body and the blades 42 at various
heights. The motor 35 for operating the stirring shaffsL23fd 23A is controlled by a variable frequency
drive 43. - 14 - CLAIMS 1.- An improved method for the production of a cement mortar body (2)

molded with a cemantimagasandpaditiely prianeedh for Josenrathadies will,qp yvitbeidongiakd

reinforcement, ch%gg{eg%%d ina%atﬁé%au\{gétic% légqgggi%g rpoaggliqneg)or i\éi‘\:():le\i'slpt‘q/itclgr aWE ain in ttle flat
bottom thereof, an amount c?frwater 1IN Introduced, correspondring tb AN KMot comp |soéjc§ Hé‘?\ﬁéen

29% and 32% bgiweighrehntheveatterizedds, that fdditieekcahlresitranrsars el ded/jddtemitiniah the

following elemepigiRig IREARAUBIRH HLABOWRt HhagdrsoaiadaNingr-adiuaded sufaraing $aln-size
distribution comprised 10 between 0.1 and éﬁ_g%n and a §'Iica content of 99.5%, and an amount of
S

cement having BAIEsGATRESS SOV 8 UpfilePhetFieBh 5790arFTRY BYaRRigHIDf the
total dry aggregadeitivieh eanhenioraassaafteddeldichitthevkinbatio (pbperatioriscotntirmad aptitaed:

completely homageienks Rasais,abiaiae Mt Iuby dirten of tie et R s B ByPoured

in a mold and kept therein in order to set, the surface o
10 between 0.1 and 1 mm and a silica content of 99.5%, and an amount of cement having

particles in the order of 5 microns comprised between 27% and 37% by weight of the
total dry aggregate and cement mass, after which the kneading operation is continued
until a completely homogeneous mass is obtained, with full hydration of the cement,
and said mass is poured in a mold and kept therein in order to set, the surface of the
15 mentioned mass being in contact with a cover which defines the encapsulation of the

mold.

2.- The method according to the preceding claim 1, characterized in that the kneading
of the components of the mortar is carried out in a non-rotational vertical cylindrical
20 body (20) by stirring the components in a stationary point in space of the bottom (21)
thereof, without interrupting the stirring process, onto the circulating heterogeﬂeoﬁs
mixture of the components until a homogenous mixture and full hydration of the cement

particles are obtained.

25  3.- The method according to claim 1, characterized in that the kneading of the
components of the mortar is carried out in a rotational vertical cylindrical body by
stirring the components in a stationary point in space and sequentially, without
interrupting the stirring process, onto the circulating heterogeneous mixture of the
components which moves according to a closed path that inevitably passes through the

30  stationary point of stirring until 2 homogenous mixture and full hydration of the cement

particles are obtained.



15 mentioned mass being in contact with a cover which defines the encapsulation of the mold. 2.-
The method according to the preceding claim 1, characterized in that the kneading of the components
of the mortar is carried out in a non-rotational vertical cylindrical 20 body (20) by stirring the
components in a stationary point in space of the bottom (21) thereof, without interrupting the stirring
process, onto the circulating heterogeneous mixture of the components until a homogenous mixture
and full hydration of the cement particles are obtained. 253.- The method according to claim 1,
characterized in that the kneading of the components‘é’ﬁthe mortar is carried out in a rotational vertical
cylindrical body by stirring the components in a stationary point in space and sequentially, without
interrupting the stirring process, onto the circulating heterogeneous mixture of the components which

moves accordirfy-té e disseedrepoiid ie vitabl passed tardugrathel@Uato ey pbimdseidirriig until

a homogenous m@(wﬁ@%wé hixdrefigr afiharene Al NAdLs|es REcARFaRRE kndwn 4s dtigdRethod

ding t I 1t h t d in that ful t f to th
formaion of & SYAEH 5 1 B5EHGAT0 kB, SCRRAR T I KA G ) o s 4 b

sulfoaluminate ébfeiidi® Cad SO4 (A103)2 ' 30 -32 H20. 5 5.- The method according to any of claims
Ito 4, charagterized in that the setting of the mortar encapsulated in the shaping mold is carried out by
means of a thermal input from the group comprising exogenous heating, such as that Browded by hot

air in means fron thee RGP EAREHEIRG BEHCAGRTIRA aﬁ%@ﬁfi@ﬂ;’&ﬁ@?téﬂﬁéﬁ e 16
heating, whethanthiey areaonsitetad Sa)ahatal}gomtnclhnemetesﬁdwmﬂllp;pmbbeafomnihmaﬁ@nspui 6.-

The method acqording to f‘lﬂ}’ Oéocr@t%ﬁxé té’xrr} d@%%%ﬁﬁé&’ %Jmtaté‘% ?%”r‘&%i%um&“ﬁ‘&?%%] s

performed under temper com rlse betwe 5and 35C 15an idity in the order
of 94%. 7.- TheR@IRJEPECEGI GRYREAMY 6T IaMYRNE B5G aMacliz Bl N RSN 6PAPEERA f the

order of one micigtiagd walaidal thatesialsiesinsiposatectiie ihe possihlgrgaps franediaetveen

aggregate partlclesber;[gtllgﬂlte binder and cement particles, and

6.- The method according to any of claims 1 to 5, characterized in that the setting of the
material is performed under temperature conditions comprised between 25 and 35°C
15 and humidity in the order of 94%.

7.- The method according to any of claims 1 to 6, characterized in that microparticles in
the order of one micron and collcidal materials are incorporated in the possible gaps
formed between aggregate particles, etiringite binder and cement particles, and
20 nanoparticles are incorporaied in the gaps created between aggregate particles,
cement particles with efiringite binder and the mentioned microparticles and colloidal

materials.

8.- The method according to claim 7, characterized in that part of the nanoparticles to
25  be used in the process is formed by nanoparticies with tribological properties that are
located in the mold and/or in the encapsulating and calibrating covers, which
~ nanoparticles exert their action on the physical molding and mold releasing operation,
whereas another part is formed by nanoparticles acting in the physicochemical
development of the setting of the mortar, providing the finished product with a number

30  of properties determined by the type of nanoparticles used.

9.- The method according fo any of claims 1 to 8, characterized in that the mixing of

colorants and additives in the water in a first stage and the mixing of the solid



20 nanoparticies are incorporated in the gaps created between aggregate particles, cement particles
with ettringite binder and the mentioned microparticles and colloidal materials. 8.- The method
according to claim 7, characterized in that part of the nanopatrticles to 25 be used in the process is
formed by nanoparticles with tribological properties that are located in the mold and/or in the
encapsulating and calibrating covers, which nanopatrticles exert their action on the physical molding
and mold releasing operation, whereas another part is formed by nanoparticles acting in the
physicochemical development of the setting of the mortér, providing the finished product with a
number 300f properties determined by the type of nanopatrticles used. - 16 - components of the mortar
with the former in a second stage, immediately after the first stage, is carried out under high-frequency

vibration perforSEangsiRg e ARs Meratialyibassampisnicatschdntsl maafigieeatircdhan@shs,
electronic meangaieGl RRIAEAGIE MRRMH ARG emauvhetielsRASIAAIghRRPAraRly ®ein their

5technically possible combinations. 10.- The method accorfji(?l?gto any of cIaimF 1 to 8, characterized
|

in that the mixin%[ BitolBPAME AR a@&ﬁ%nslciﬂ the' Whter ir a (iaéta 00 th%?ﬁ%ﬁ& of THé&"Sdlid
components of tiectonzgriptihefomertid dudcomdatagwhtimediteljcadtesthatatsty 10 staiheiris

carried outgindes & Rickhy p6LdIBkfeEMB M ARiRE. means from the group comprising mechanical means,
electrical means, electronic means, electromagnetic means and fluidic means, whether considered

separately or in their technically possible combinations. 1511.- A unit for carrying out the method
according to clali-1T hetemsdbddfackneading tng pfadhiots tted3incsaidondataddfahdhéhprodiictiari of a
cement mortar ing.operatio , £har [ i it .cansi f eading
machine havinglagg\algﬁt%da @ﬁ%gﬁ{:ggﬁoﬁ/%o%% agﬂ]c?riéﬁ;gr?ta% %éa(?%q?nh?;ﬁ,%@%igfﬁgf%@ay not
have rotational RAVRSABRTE LhERIMAATS BroVrdEdRiHRA s88etDHSHRISITBedTHantipiftn

bottom (21pandshas aiprastcedlehenmesic £losyieysaidverdeakeylisrdcatdody (3@ bringrprpvided
with at least ong ccgeniic siring shaft (23).and. a defleior (24 whioh ditcets the mass towards said
outlet port (22), arr:fngec?in the center of said veﬁlca?cyllnd}lcia |body (503”'30y scraping e ner wall
(20A) of said vemrailcgliddhicdrsoesh20)6iltekasikepdreppislveate thirirtitsyperity abevié'a

combinations.

15 11.- A unit for carrying out the method according to claim 1, intended for kneading the
products used in said method for the production of a cement mortar body and the
molding operation for same, characterized in that it consisis of a kneading machine
having a vertical cylindrical body {20} and a horizontal flat bottom (21), which may or
may not have rotational movement, and which is provided with an outlet port {22) co-

20  planar with said bottom (21) and has a practicable hermetic closure, said vertical
cylindrical body (20) being provided with at least one eccentric stirring shaft (23) and a
deflector (24) which directs the mass towards said outlet port (22), arranged in the
center of said vertical cylindrical body (20), by scraping the inner wall (20A) of said
vertical cylindrical body (20), which outlet port (22) is located in the space above a

25  distributing hopper (39) for distributing the mass over the surface of a receiving mold
(44) for receiving said mass, the hopper (39) and mold (44) assembly being provided
with a relative translational movement with respect to said outlet port (22) which allows

distributing the mass over said mold (44) according to a uniform thickness.

30  12.- The unit according to claim 11, characterized in that said vertical cylindrical body
(20) is provided with means which allow imparting to said vertical cylindrical body (20)

~ a state from the group comprising immobility or rotation about its axis of revoiution.



25 distributing hopper (39) for distributing the mass over the surface of a receiving mold (44) for
receiving said mass, the hopper (39) and mold (44) assembly being provided with a relative
translational movement with respect to said outlet port (22) which allows distributing the mass over
said mold (44) according to a uniform thickness. 3012.- The unit according to claim 11, characterized
in that said vertical cylindrical body (20) is provided with means which allow imparting to said vertical
cylindrical body (20) a state from the group comprising immobility or rotation about its axis of
revolution. -17- 13.- The unit according to claim 11, théracterized in that said vertical cylindrical body
(20) is independently capped by a head (25) incorporating at its base the discharge ports of the water
and additive conduit (26), cement conduit (27) and aggregate conduit (28) coming from the respective

metering device’s-a Pi§riehEersdinetiorcisin, liginagestaigads atitptiaidasstior rate digaileodyed
rotﬁtional se_curmg)qétméﬁahmgﬁﬂvrﬁgb%dt K43 a@&ptgpz&%m@@ﬁﬁ@mﬂa@ §§§6ﬁta@.sh@‘&r(8@%),has
well as rotatlng and transmission means.netween.t , and an outer. r that generates the
Tocation of poth SR RaH a3 S 2 o e S BLE PR LA o8 ZA G N that
said head (25), iAdlepenigeritynstiperenpesibe orethéntgeiers basiofesditvedtichdryintrigatibady (20)
of the kneaglingRaarlingy RS B FISHESGAVRI/EE) WHER NASBRIREIIGARIE RAFHARI(HD #qne point

of the periphery thereof for accessing[ the inside of said head (25). 1515.- The unit according to claim
11, characterizédih 5t SlidvERRER'Ey RTGRESF oY THS) —Nb 0% MidedSoBtiAl &3 End
located a short tstamissiabovesasibbedtopren, (38) aith@arangled 850 $sasgetiorawhitie hasttbe
dihedral portionocpggfht&ipﬁmxﬁa}ge(ﬁrggmmortar mass. 2016.- The unit according to claim 15,
characterized in that the opéening of said ribbed hopper (39) is located in a plane parallel to the
receiving surface of said receiving mold (44) for receiving the cement mortar mass.  17.- The unit
accordingto claim-Theharaciesizadyin thaihsatl teeeidirg 80l (A4) {adkreceynadbgLeant mortar

mass moves harizontall arhd arallel.with respect to the opening of said ribbed happer.(39), such that
the Tatter does oL Bl o e LS o e b o ach el ik Cindncs 0P el el e
kneading machine, has a top closure cover (36) which has a practicable portion (37) at

one point of the periphery thereof for accessing the inside of said head (25).

15 15.- The unit according to claim 11, characterized in that said vertical cylindrical body
{20} is mounted on a raised footing (38) and located a short distance above a ribbed
hopper (39) with an angled cross-section which has the dihedral portion open to

release the cement mortar mass.

20 16.- The unit according to claim 15, characterized in that the opening of said ribbed
hopper (39) is located in a plane parallel to the receiving surface of said receiving mold

(44) for receiving the cement mortar mass.

17.- The unit according to claim 16, characterized in that said receiving mold (44) for
25  recelving the cement mortar mass moves horizontally and parallel with respect to the *
opening of said ribbed hopper {39), such that the latier does not exceed the limits of

the contour of said mold (44).

18.- The unit according to claim 16, characterized in that said raised footing (38) of the
30 vertical cylindrical body (20) can include means for rotating said vertical cylindrical
body (20).



18.- The unit according to claim 16, characterized in that said raised footing (38) of the 30vertical
cylindrical body (20) can include means for rotating said vertical cylindrical body (20). -18- 19.- The
unit according to claim 14, characterized in that if said vertical cylindrical body (20) is fixed, the head
(25) superimposed thereon has complementary means at the top edge of the open base of said
vertical cylindrical body (20) to establish a leak-tight seal which allows creating a vacuum level inside
said vertical cylindrical body (20). 5 20.- The unit according to claim 13, characterized in that both said
main stirring shaft (23) and said secondary stirring shaf(23A) mount discs (41) and/or stirring blades
(42), said discs (41) being located in the bottom position at the level of the bottom (21) of said vertical
cylindrical body (20), and said stirring blades (42) being located at 10various heights. 21.- The unit
according to clai®- T3« hattastesizétyitotbatnsditl obtencirotord 35)hiat gademtesithginoiddm bafihe

stirring shafts (232 3Ak L% CRRiERILH BY)3 Yaiahie {ELAHERSR IAEEdiehventary means at the top
edge of the open base of said vertical cylindrical body (20) fo establish a leak-tight seal

which allows creating a vacuum level inside said vertical cylindrical body (20).

20.- The unit according to claim 13, characterized in that both said main stirring shaft
{(23) and said secondary stirring shaft (23A) mount discs (41) and/or stirring blades
(42), said discs (41) being located in the bottom position at the level of the bottom (21)
of said vertical cylindrical body (20), and said stirring blades (42) being located at

10 various heights.

21.~ The unit according to claim 13, characterized in that said outer motor {35) that
generates the rotation of the stirring shafts (23, 23A) is controlled by a variable
frequency drive (43).

15



