1 A SYSTEM AND A METHOD FOR METERI NG AND ADDI NG FI BRES TO A CEMENT MATRI X
The present invention relates to the sector of production of artificial
congl onmrerwbeasifassase as construction materials, and i nppanB2oawhssss o t he
sector of machinery and systens for its industrial production. The

i nventi on has been devel oped with particular reference to a systemand a

nmet hod for nmetering and addi ng fibres tp a 'cenent matrix.
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The production of artificial conglomerates as
construction materials is nowadays carried out by centralised
or on-site plant comprising an automatic production
management system. The composition of the conglomerates is
closely linked to the requirements that they have to satisfy
and has to take account of many variables such as mechanical

strength, durability, workability, casting method, maturation
and the like.

It is also known to meter and add fibres, made from both
metal and synthetic materials, to construction materials such
as concrete, mortar or cement when they are still in their
fluid state. The addition of these fibres makes it possible
to modify and improve the technical properties of the
materials and at the same time to resolve a whole range of
problems typical, for instance, of cement conglomerate or

lime-based products.

It is known in particular to provide synthetic fibres in
containers, for instance sacks, so that a skilled operator
can add a predetermined quantity of these fibres directly to
the cement matrix in accordance with the properties with

which it is intended to provide the final product.



2 One of the drawbacks of this known nethod lies in the fact that the
quantity of fibres added to the matrix is not always correctly netered,
especi al Iwoiznieas®ss i n which this quantity is not equal pco/iBro1eossass i pl e of
the content of one of the sacks mentioned above. The m ssing quantity of
fibres has to be added to the matrix using part of the fibres contained in
a further sack. Calculating this quantidy is very conplex and ultimtely
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and requires |little or no naintenance. . .
A further drawback lies in the fact that the operator
has to add the fibres directly to the concrete production
plant or to Dbucket conveyors for the distribution of
concrete, and in Dboth cases the operator has to scale

considerable heights to be able to complete the operation.

The object of the present invention is to resolve the
drawbacks of the prior art by providing a system and a method
able to meter and add fibres to a cement matrix in an
accurate manner without endangering the safety of the

operator.

A further object of the present invention is to provide
a system and a method for metering and adding fibres to a
cement matrix which can be remotely actuated and controlled
and mechanically operated in order to reduce to a minimum the

manual work of an operator.

A further object of the present invention is to provide
a system and a method able efficiently to meter and add an
exact quantity of fibres to a cement matrix which is easy and
economic to manufacture, reliable in use, simple to mount and

requires little or no maintenance.



WO 2011/ 015966PCT/ 1 B2010/ 053358 3 In order to achieve these objects,
the present invention conprises a systemand a nethod for netering and
addi ng fiwoesitos®ecenent matrix of the type described iPoTuB®1pDEasH| e of
this specification and having the features set out in the appended cl ai ns.
G her features and advantages of the present invention will becone clear
fromthe follow ng detailed description of a preferred enbodi nent of the

i nvention whi ' Y f e t he appended draw.ngs, vVhl ch are
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out in the appended claims.

Other features and advantages of the present invention
will become clear from the following detailed description of
a preferred embodiment of the invention which is given with
reference to the appended draW1ngs, which are provided purely
by way of non- llmltlng exémple and in which:

Fig. 1 is a axonometric view of the system of the
present invention;

Fig. 2 is a view on an enlarged scale of the fibre
supply device of the present invention;

Fig. 3 is a partial view of the interior of the fibre
supply device forming part of the system of Fig. 1;

Fig. 4 is an axonometric view of a further embodiment of

the system of Fig. 1.

In the drawings, a system for metering and adding fibres
to a cement matrix for a cement matrix preparation plant, for
instance, but not exclusively, a concrete mixing plant 27, is

shown by 1.

The system for metering and adding fibres 1 comprises a
supply device 3 designed to supply reinforcing elements, in
particular reinforcing fibres for a cement matrix, in
predetermined quantities and times. As shown in detail in
Fig. 2, the supply device 3 comprises a container,
preferably, but in a non-limiting manner, a tank 33 of
substantially cylindrical shape elongated in a preferential
direction. The tank 33 comprises a cylindrical wall 58, a
base wall 34 at one end and a top opening 35 at the opposite

end. Feet 44 are secured to the base wall 34 in order stably



Fig. 3 is a partial viewof the interior of the fibre supply device formng
part of the systemof Fig. 1; Fig. 4 is an axononetric view of a
further ewbadiwvmsicsof the systemof Fig. 1. | Nt heCunpwings3ssa system
for metering and adding fibres to a cement matrix for a cenent matrix
preparation plant, for instance, but not exclusively, a concrete m Xxing

pl ant 27, is shown by 1. The systfmfor nmetering and adding fibres 1
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conprises a container, preferably, but in a non-limting manner, a tank 33

of substantially cylindrical shape elongated in a preferential direction.
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a top opening 35 at the opposite end, [Feet 44 are secured to the base wal |
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33 so that the operations to load the fibres in the tank through the top

openi ng §§ﬂ§aﬁhﬁ€u@§rﬁh§j§ﬂﬂ opening 35 can be carried out.

As shown in Fig? 3, an agitator is provided ihyéhe taﬁk B

33 of the supply device 3. The agitator preferably, but in a
non—limiting manner, comprises a rotor 55 with one or a
plurality of radial blades 56 connected to a central hub 57.
The hub 57 is engaged with the base wall 34 of the tank 33
and is connected to actuator means, for instanqe an electric
motor - not shown for ease of illustration - designed to
cause the rotor 55 to rotate. According to a particularly
advantageous embodiment, one or more of the blades 56 of the
rotor 55 are in contact with the base 34 of the tank 33,
directly or via blade projections 59 fixed to the blades 56,
in order efficiently to take up, in operation, fibres present
on the base wall 34.

The supply device 3 further comprises sensor means, for
instance, but not exclusively, a sensor 45 disposed on the
cylindrical wall 58 of the tank 33. According to a
particularly advantageous embodiment, the sensor 45 is
disposed at a predetermined distance from the base 34 such
that the sensor 45 can detect when a predetermined quantity
of fibres is present in the tank 33 so as to prevent the tank
33 from becoming completely empty during operation of the
system for metering and adding fibres 1. The sensor 45 may be

a proximity or optical sensor or a sensor of any other known



As shown in Fig2 3, an agitator is provided ih the tank 33 of the supply
device 3. The agitator preferably, but in a non-limting manner, conprises
a rotor S5sowntimiswse or a plurality of radial blades 56 ecmnBzt@ds3BEB a
central hub 57. The hub 57 is engaged with the base wall 34 of the tank 33
and is connected to actuator neans, for instance an electric notor - not
shown for ease of iIIustration - desig d to cause the rotor 55 to rotate.
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efficiently to take up, in operation, fibres present on the base wall 34.
The supply device 3 further conprises sensor neans, for instance, but not
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departi n@% rif t FRNsRbpe BEARfe fPAvdRS giktract iomodpehend iBTesl okt ed in

a preferenfdraln A rectbpny i sxobhatned QA ReriPhesahePeLl 2, OJCHJlaEccHa
wal I 34.- A plat'e 60 of U shaped section, facing the ogenl ng 39, 1s fixed on

the base™$ANSxt i9fal INFHEIAhe Tt ke BBE LA @ﬁ’aﬁ’éeﬁlr ePbhgated damseha his
pref er ents'c%lemfj"{@(:tr'o@'ate' s un{&veﬁa%eQS'éi@ the plak& 6Qpand Lapial a&% Jreans
ev

for the extraction of the fibres, for instance a screw extraction | ce 38
connect e it adt u%%?@?g%aﬁélbef 0Pl | Fermied an eloadtstc forortd GiBines o
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As an alternative, the suppl y device conprises a single flanged tube 9
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is fixed to the tank 33 such that the slot is disposed at the
location of the opening 39 thereby obtaining a configuration

identical to that shown in Fig. 3.

The system for metering and adding fibres 1 further
comprises conveyor means 5 designed in particular to convey
the reinforcing fibres output from the supply device to the

cement matrix preparation plant.

According to a feature of the present invention, the
conveyor means 5 are isolated and closed with respect to the
surrounding environment and in particular enable the fibres
to pass through them internally without being exposed to the

action of atmospheric agents. The system for metering and



According to a feature of the present invention, the conveyor neans 5 are

i solated and closed with respect to the surroundi ng environnment and in

parti cul avoennblisdsshe fibres to pass through them i nter ralriip20ad/b3sest bei ng

exposed to the action of atnospheric agents. The systemfor netering and 6
adding fibres of the present invention is therefore particularly suited for
use with synthetic fibres, for instance polypropylene fibres, of a very |ow

wei ght likel.y to ke themparticularly volatile. . . As shown in Fig. 1,
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excl usi velage amesl @eirticuletdly 1%1aAcaer.ding to a particul arly advant ageous
feature of the present invention, both the tube 29 and the conveyor screw
31 are nmade frommaterials providing themwith flexibility and can

therefore be adapsiegwho idi ffegent  operat ikhvegd thenssand ggnbi-gyeatd ons.
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conprises a netering unit 19 connected to the outlet 17 o e conveyor
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and configurations.

The conveyor means 5 comprise an inlet 7 connected to
the supply device and in particular to the outlet of the
flanged tube 9, and an outlet 17 positioned, preferably, but
not exclusively, at a higher level than the inlet 7. This
configuration of the inlet 7 and the outlet 17 of the
conveyor means 5 makes it possible readily and rapidly to
transfer the fibres to a level higher than ground level. This
is particularly advantageous as, for logistical, operating
and/or productivity reasons in particular, concrete  is

usually prepared at the top of a silo or in a concrete mixer.

The system for metering and adding fibres 1 further
comprises a metering unit 19 connected to the outlet 17 of
the conveyor means 5 and designed to receive the fibres from
the conveyor means 5 and to meter them in predetermined
quantities. The metering unit 19 comprises collection means,
for instance a container, preferably a hopper 21, for

collecting a predetermined quantity of fibres disposed in the



7 vicinity of a material inlet of a plant for preparing a cenent matriX.
The hopper 21 is provided with an openi ng connected to the material inlet
of the plwotomnissécan be closed at will by a shutter 2BCTIA®i1vogspss 21
preferably, but not exclusively, has a | oad capacity of between 3 and 4 kg.
The metering unit further conprises a weighing device, for instance a | oad
cell, designed to neasure the weight 05 the fibres contained in the hopper
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within the latter, and when the shutter 23 is in_the open position the
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The hoppahe?indtsePIef enabky MOMARGE edohPr sdi I @CtydBRNEL gt Bet/gep! ay for
preparing a cenment nmtrix, for instance a concrete mxing plant 27, so that
the fibrd&dS§edcRaryetP?d ofitthe ASSpERCI1 toamansiRIckRei Feéohy ©f tthe
cement Matibirés ADn&RiddenRatinee hddprhopper 21 may be connected to the

pl ant by connection neans 25 such as, for instance, further ducts.

The fibre supply device, in particular the actuator nmeans 61 of the
extraction scrgw %télhfn%or&y@xorlm%%thb& PESHHFHLEE 128 ACT HAE OF pIRans
15 of "the conveyor screw 31, and the netering unit, In particular the |oad
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means whieck kedgediese Withries tlel dtetety oantthevisur ricundshgteayri eondent, in
parti cul b a f ns risin t | east one ct _29.
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48. The birbresisgpm i edmeatt heattaitk, 33oar eiragidade@d abycdhersios atikd ngot or
55 so as r nt_undesirabl e curmul ations_of fibres in this tank_ 33.
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transfers themfromthe inlet 7 to the outlet 17 and then to the hopper 21
at a predetermned rate of flow Wen the conveyor screw 31 is in

operation, thehshufilere 23igpoldi spesedei,n the sdvsecuposi tien settiRabrt he
21. The fibres collected in the

fibres can _be Il ected in the hopper
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processing‘and control means designed, in use, to manage the
operation of the system as a whole and in particular to
regulate the metering and addition of fibres to the cement

matrix.



9 supply neans and open the shutter 23 so that this quantity of fibres can
be transferred fromthe hopper 21 to the concrete m xing plant 27.

When, durwogoopas®bi on of the system 1, the quantity of pCrhBmao/mH333tshe t ank
33 drops to a predeterm ned m ninumquantity, the m ninum|evel sensor 45
supplies an electrical signal. This electrical signal indicates that a
further quantity of fibres needs to bessupplied to the tank 33 to allow the

nmet eri ng and dit] system 1l to . continue.to function. Wth
reference to gl%e Iﬁf%é)c%o?%i ﬁﬁefgt:éo?upgherhee ' Hent Obf "EHETYS éRYG or

met eri ng aamir@jcﬁﬂbg’efsi br, es cho riciencs wpplohemeans ddarprd shdvieiersng devi ce
50. The rcr:%teri.n%ﬁ?%ﬁecetw is formed.by a h(@);ppert 51 containing a vibrating
tabl e 52 °SEYStRT S0 ¥ EEFF alCh F WRape N kd S5t tSIT S S YR Y e S Wpl v of

fibres difdpased ay amcapex of the hoppey evilde i erddiﬁzéi@ﬂﬂ%e tHradeher
conprises actuyator, neans 62 able, in use, to cause the hopEer 1to

vi br at e. PASGEIETIENCE HUaTsidd fownkt F&RREST TERE dilte ePUBRLENde¥dRRUM cat es
in turn wict hacqldeatdticnimRans pb3ithiehn,i NshaReeta SRl ¢aRbal feleenihe
collection neans 13 are connected to the inlet 7 of conveyor neans 5.
Accor di nJES & \RESHAT AN t RESHBPer Yy WRYRTeO50 CHHWRY9h Fpgns4 whigh

outlet SIecepmimiseat®Hld eCidVabd Netbg tALekufr8linkhie € UNAY YN IBANS S.
The remai ni ng conpaonents shown in Fig. 3 correspond to the conponents of

Fig. 1 afd BPEACi{WdaSaly MSEIemME PONECEPS BRA)S aFoRpudRisbows fleest

ref erencenpugpesesg.are not described in further detail. In this enbodi nent
as well, the actuator nmeans 62 of the hopper 52, the actuator neans 15 -of

t he conveyor screw 31, the load cell and the actuator neans of the shutter

23 are connectgdrl,@rRERCAESHAY, aRACORLLRL MBBRS 21484 in sacks and/or
boxes 8, are supplied to the tank 33, after the cover 37 has
been opened, in predetermined quantities. The operations to
transfer the fibres from the sacks and/or boxes 8 are carried
out manually or by means of a gantry crane 48. The fibres
supplied to the tank 33 are agitated by the rotating rotor 55
so as to prevent undesirable accumulations of fibres in this
tank 33. The fibres moving in the tank 33 fall to the base 34
and then pass through the opening 39 and into the chamber of
the plate 60. The fibres are then transferred from this
chamber to the flanged tube 9 as a result of the rotation of
the extraction screw 38. The fibres are conveyed from the
flanged tube 9 by the conveyor screw 31 which, by rotating in
the tube 29, transfers them from the inlet 7 to the outlet 17
and then to the hopper 21 at a predetermined rate of flow.
When the conveyor screw 31 is in operation, the shutter 23 is
disposed in the closed position so that the fibres can be
collected in the hopper 21. The fibres collected in the
hopper 21 are weighed at predetermined intervals as a result
of the operation of the load cell which transmits the weight
information to the processing and control unit. When the load
cell detects the weight corresponding to a desired gquantity
of fibres, the processing and control means stop the rotation

of the conveyor screw 31 and the supply of fibres from the



designed to nanage the systemas a whole, so as to regulate the netering
and addition of fibres to the cenent matri x. In the system for

met eri ng wodonddsysg fi bres 1 of the enbodi nent shown i nPETgB2049/033888 f i bres
are loaded in this case as well by enptying sacks and/or boxes into the
hopper 51 of the metering device 50. As a result of the vibrating action of
the table 52, the fibres in the hoppereg‘:l are di sentangl ed and supplied, in

pr edet er t|t| |atheotl The fi supplledfro t he
out | et 5§u€§s§/ tnhr oug g)h&: aerre col9% H@% E,‘Cﬁ“tshél WA ot ai ner
13. The ffiilres atam tkfcertnaaksa?e:ff@m fhemsunél heppeai ner +13 e tdweh careeyor
screw 31 of .t he gtaél\r\(ne%ol nmeans 5 and added to the cenent matrix in the sane
way as i i of Fig. 1. Naturally, the principle of the

i nvention remal ning the sanme, the enbodi ments and details of construction

may be varied \w dely wi.th respect, to those described and illustrated,
wi t hout therewe&ep iRg PEHhAHES DpetR? BHECPRvént £6F. TUBDLELA M

1. A systramricer Bt ethég @itk add ngibidhr esot 0z a RN MEAdX GRS NY
means (3) for suppl;gwe the fibres, means (5) for conveying the fibres
desi gned #6°& %lr}lﬁ‘%ele‘f?%n??%%%uéél FURBAAES( 3N ted adie ic@tent

matri x, tsh@n@qnvemasrm@néc{éicaﬁl ngighosedi Miiba¥&spaist o 4 h%\ﬁﬁfr{efi“nd' ng
envi ronnent . syst em accor di ng to claim 1, characterize I n that

it furt hGHagsSH, s%% ALPTof e npecsr ity BRI syprd)iafest gnadiet Gankt eB3 ite use,
the fibresibar the GemRMiJPL by | BaREedsherdyded, qyantptigs,angd,di f{g)s the

nmetering unit (19) being disposed downstream™of the conveyor neans (
function.

With reference to Fig. 4, according to a further
embodiment of the system for metering and adding fibres 1,
the supply means comprise a metering device 50. The metering
device 50 is formed by a hopper 51 containing a vibrating
table 52, substantially spiral in shape, and an outlet 53 for
the supply of fibres disposed at an apex of the hopper 51.
The metering device further comprises actuator means 62 able,
in use, to cause the hopper 51 to wvibrate. A duct 11 is
disposed downstream of the outlet 53 and communicates in turn
with collection means 13, for instance a small container. The
collection means 13 are connected to the inlet 7 of conveyor
means 5. According to a variant of the metering device 50
shown in Fig. 4, the outlet 53 communicates directly with the

inlet 7 of the conveyor means 5.

The remaining components shown in Fig. 3 correspond to
the components of Fig. 1 and bear the same reference numerals
and, although shown for reference purposes, are not described
in further detail. In this embodiment as well, the actuator
means 62 of the hopper 52, the actuator means 15 of the
conveyor screw 31, the load cell and the actuator means of

the shutter 23 are connected to processing and control means



3. A systemaccording to claim2, characterized in that the netering unit
(19) conprises collection neans (21) designed to collect, in use,

pr edet er voediigquagsti t i es of fibres and a device for wei ghirng20ii/h33ess
designed to weigh, in use, quantities of fibres in the collection neans.

4. A system according to claim3, characterized in that the collection
nmeans conprise a contai ner (21) prOV|d with an outlet closed by a shutter
(23) mhl Y cl os osition in which the
fibres are r alne |ﬁg? % con% B ?ﬁf%sé%d @%lgbeﬁ°p8§ ipnregulates
syst em addoy dnatgenzmgzlaaldnalidmod%rﬁ:zkacbs nd haie tdwnsupphayr reans (3)
conpri se sensor neans (45) which indicate, in use, the presence of a

predeterm ned quantity of fibres in the supply nmeans (3). 6. A system
according to draithd, sghaeactfer zmtéfur@ahntihad@tmﬁgeyﬁbf@@@ ©F) weaprise
a duct (29 n Iet 7) and a Iet and neans for noving the
fibres d@#ﬁ%ﬁe}ﬂ“ r&n <()L m)l'{jl]eg § t RES nt1deF) 1P Hihes

outlet (E@sdﬁaéhﬂeEDnbgy@mpﬁgaﬁ@ @@Gks and/gf Bo§¥§t§ﬂk@CQ®@ﬂHEb§ékC|a'm
6, charag}erl ed in that .the outlet 17 of the conveyor neans (

5)
positi oned A2 ERea™MEECELIHi SR Ghan thﬁtS G it ef ke dflJQIF%tJétﬁ‘lveyor
means (S5kction of the table 52, the fibres in the hopper 51 are

disentangled and supplied, in predetermined quantities, via
the outlet 53. The fibres supplied from the outlet 53 pass -
through the duct llyénd are' collected in the small container
13. The fibres are then taken from the small container 13 by
the conveyor screw 31 of the conveyor means 5 and added to

the cement matrix in the same way as in the system 1 of Fig.
1.

Naturally, the principle of the invention remaining the
same, the embodiments and details of construction may be
varied widely with  respect to those described and
illustrated, without thereby departing from the scope of the

invention.



8. A system according to claim®6, characterized in that the novenment neans
conprise a conveyor screw (31). 9. A nethod for netering and addi ng
fibres toweeavasesnatri x conprising the stage of: PCRNBEUEPI3PFNG
predeterm ned quantities of fibres by neans of a supply device (3),
characterized in that it further conprises the stage of: b) conveyi ng
these predeterm ned quantities of fibr fromthe supply device (3) to a
predet erm ned position while keepingciﬁﬁﬁg fibres isolated fromthe
surroundi ng envi ronnent.

1. A system for metering and adding fibres to a cement
matrix comprising means (3) for supplying the fibres, means
(5) for conveying the fibres designed to convey them, in use,
from the supply means (3) to the cement matrix, the conveyor
means (5) being closed with respect to the surrounding
environment.

2. A system according to claim 1, characterized in
that it further comprises a fibre metering unit (19) designed
to meter, in use, the fibres for thé cement matrix in
predetermined quantities and times, the metering unit (19)
being disposed downstream of the conveyor means (5).

3. A system according to claim 2, characterized in
that the metering unit (19) comprises collection means (21)
designed to collect, in use, predetermined quantities of
fibres and a device for weighing fibres designed to weigh, in
use, quantities of fibres in the collection means.

4. A system according to claim 3, characterized in
that the collection means comprise a container (21) provided
with an outlet closed by a shutter (23) which may be moved at
will between a closed position in which the fibres are
retained in the container (21) and an open position.

5. A system according to claim 1, characterized in
that the supply means (3) comprise sensor means (45) which
indicate, in use, the presence of a predetermined quantity of
fibres in the supply means (3).

6. A system according to claim 1, characterized in
that the conveyor means (5) comprise a duct (29) with an
inlet (7) and an outlet (17) and means for moving the fibres
designed, in use, to move the fibres from the inlet (7) to
the outlet (17) of the conveyor means (5).

7. A system according to claim 6, characterized in

that the outlet (17) of the conveyor means (5) is positioned



10. A nethod according to claim9, characterized in that it further
conprises a stage of: c)netering predeterm ned quantities of fibres for a
cement MAWOI2A11/015966 PCT/IB2010/053358
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at a level higher than that of the inlet (7) of the conveyor

means (5).

8. A system according to claim 6, characterized in
that the movement means comprise a conveyor screw (31).

9. A method for metering and adding fibres to a cement
matrix comprising the stage of:

a) supplying predetermined quantities of fibres by
means of a supply device (3),
characterized in that it further comprises the stage of:

: b) conveying these predetermined quantities of fibres.
from ‘the supply device (3) to a predeterminéd pOsition’while
keeping these fibres isclated from the surrounding
environment.

10. A method according to c¢laim 9, characterized in
that it further comprises a stage of:
c) metering predetermined quantities of fibres for a

cement matrix.



