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There are already known to be processes and devices to detect the

speed profile of heterogeneous fluid mixtures flowing through ducts. Such
processes and devices have generally been developed in the medical and
biological field, for organic and/or physiological liquids of limited
density and low viscosity - as, for example, blood - the dishomogeneities
of which have dimensions of several magnitude orders below the size of
the duc;s through which- they flow. which are of small or very small
dimensions. |

Whereas, the problem had never been faced to detect the speed pro-
file of fluids having a high density and a very high viscosity, such as
concrete, the dishomogeneities of which have dimensions of the same mag-
nitude order as those of the -&ucts - always pipelines of wide diameter -
through which they flow. |
| The present invention faces and solvés this problem by supplying a
device to detect the speed profile of concrete inside a pipeline with ra-
dial symmetry, through which thg concrete is caused to flow. Said device
- of the type comprising écoustical probe means, apt to send through said
pipeline, and the concrete flowing therein, a supersonic ray inclined in
respect of the pipeline axis, and to receive a dis_turbed supersonic ray
in response, as well as an electronic circuit, apt to analyse the signals
sent by said probe means and obtain therefrom a diagram showing the speed
profile of the concrete ~ is characterized in that, said probe means make
use of a supersonic ray of frequency between 20 and 500 KHz, and in that
said electronic circuit processes the signals sent by the probe means,
indicating the speed, with an updating frequency from 10 to 70 times per
second, and deprives ;aid signals from their components derived from the

propagation rate in the concrete, to obtain a measurement of the speed
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of which have dinensions of several magnitude orders below the size of the

ducts through which thev-ntnlso ) of small or very smali

di mensi ong VWher uas E&g“‘érég ad never been facgé-ﬁjtp% gct the
speed- pro- 9?|4?e of flu hi gh jdensity and a very VI sc03| ty,
such as concrete, the di shormgeneltles of which have di nensi ons of _t he sane
mag- nidlodg thedacoudsiddloarinf whimx dsaiae reBitdoy Sandi b 1166 Sowal sijgrde

di aneter - through which they I ndeed in the prior art

conprises: - Yai¢ petacticn |"8N1‘E§?L all’-@‘i‘sat‘i"vé’-ﬁ?}aé( ?%@P%f“ﬁa%m%ﬁ ng’
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i nvent i aintegralt v phé esectish anbaphudakﬁsa]sonamwsentsuosstyndmsnmehbe one
of the invention with the use of an inclined ultrasonic ray, but makes such
a measur¥EATst farigriyes ofpkbeysneed; iR Hhe spAtfomdgeNeuas|gnaeulnstryt e,
thus it EurleRE g%lf)f t | ti.en D3,
whi ch re%%?eﬁgi g'lse\érenentt‘égug?‘rlqg tra%%ﬁ%%&%g% %ﬁgﬁlém%\/\%ep£él&% b nown,

the ul t remedngkrqfiidesrenon is not a propagation (as in the concrete, in
whi ch the neasurenent of the inventjon is interested) but a dlfoSI .on;
therefore it Efg‘esecHB?mgP%ereasons and to simplify construction and operation

. it is usually convenient to adopt, in the detection device according to

———

the invention, probe means wherein the transmitting and receiving probes
coincide. Suitably, such probe means shall be applied on said pipeline so
that the supersonic ray, of which use is made,’ ig inclined by 15° to 75°
in respecﬁ of the pipeline axis. |

The.invention will now be described in further detail with referen-
ce to the aécompanying draﬁi_ngs, which illustrate a preferred embodiment
of the detection device defined her'etoforé, and in which:

' Fig. 1 represents a block diagram of the detection device accor‘ding '
to the invention; | _

Figs. 2 and 2A are diagrams illustrating, in two orthogonal
sections, the application of the acoustical probe, forming part of the
detection device of fig. 1, to a pipeline for concrete distribution;

Fig..3 illustrates the propagation, in said pipeline, of the super-
sonic ray emitted by said probe into the ;rarious concrete components
crossed by said ray; and

Fig. 4 represents an example of speed profile of the concrete
caused to flow into a distribution pipeline, such as it is displayed in
the detection device .according to the invention.

With reference to the drawings, the detection device according to
the invention is of the type making use of a supersonic ray r (figs. 1
and 2), of frequency between 20 and 500 KHz, sent across the concrete
flowing through a pipeline C; said device operates by detecting the

disturbance appearing on the ray r' of response (figs. 1 and 2A), in
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flow Sai'd device - of the type conprisi ng acoustic robe neans,

send thr oughersandc maypebf ndhichndisd his made, é5eirdlaned Byt Ing'r &on75® i_ﬁuwpseal C

ray inclined respegt qQf the plpellne axis, and to receive a disturbed

super soni ¢ Py |?f"15e§€0??§9 pipelipg |(fig- 2d-el ectronic circuit, apt to

anal yse the signg Shown in fig. 1, said device consists of a transmitting probe 1,

which sends the supersonic ray r suitably inclined towards the pipeline C
through which the concrete flows, so as to cross this latter and be dis-
turbed and propagated thereby, of a receiving probe 2, which collects the
disturbed ray r emerging from the pipeline C, and of a reception circuit
to which are fed signals produced by the receiving probe 2. The receiving
probe 2 is positioned on the same plane as the transmitting probe 1, for-
ming any angle ol therewith (see fig. 2A), and it may also coincide - it
is preferably caused to coincide (as shown in fig. 2), with advantages as
far as costs and simplicity of the device - witﬁ the transmitting probe.

In the reception circuit, the signals sent by the receiving probe 2
are amplified by a logarithmic amplifier 3, with a gain which varies
according to time, that is, to the distances of the propagation points
from which the signals are issued. |

The amplified signals- are sent to a wattless decomposition circuit
4: this is a simple circuit (preferably, a very cheap RC unit) which re-
covers the real part and the imaginary part of the signals, sending them
separately to the shunting circuits § and 6, which are controlled by a
sampling circuit 7. In the shunting circuits 5 and 6 (preferably, two
simple and economic digital shunts) the real and imaginary parts of the
signals are .shunted. The shunting time base of the shunts 3 and 6 is
chosen so that, to each instant there corresponds a position in space of
the echo-signal advancing in the pipeline C: one thereby anﬁlyses, so as
to be able to obtain the desired profile, the concrete mass moving into
the pipeline C, section by section, along the axis of the supersonic ray
and at preset distances from the sampling interval. Fig. 2 illustrates,
by way of example, a series of sections S.
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sent by said probe nmeans and obt a| n therefrom a di agram show ng the speed

profile of the concrete, IS rSHECE HAD BEL In that, said probe neans nake
use of a lﬁﬁg' cC ray t en 20 and 500 K hat
sai d..el ec@?@ﬁ{ Circuit JprocefgPSAQEDe signals sent by thengCo e ?rlgiaal’nis,
I ndi cating the speed, wittran  updating-frequency from10 to 70 tinmgs per
second, and Oy isigRalaissued gielthel shuating cisadpofeds smdeiplied by ashet he
propagation rate in the concrete, to obtajn a neasurenent of the speed
al ong t heiemab itsued) by the shynting | cineuit & @ad; 1% seny thakhs EETTRIREET dh.
Sai d det o | I

| 1e0Bnd|Q/ghif1 F<sOUP tyO L SBhRYI SR ArARRCY 18 QAR speed
profil e.%reover gﬁ b#eagurl ngxaf hec | ow rate, agﬁeé sggzsc}gﬁl nlt%egral
on t he. saitiphieay ea thadsignahl tssueld s thesshwitiing nerswitnframl iasthen st

derivatives of the speed in fhe space, _.as wel] a r anul onet
sent to the cogrelator é Thepcorrelators 3 9 are controﬂ/ed by the

sampling circuit 7. In said circuits, the real and imaginary parts of the
signals of each section are correlated so that it may be possible to
recover the speed, along the axis of the supersonic ray, of the particles
in each section. By identifying the walls of the pipeline as the sections
which, by definition, are speedless, it is possible to render the measu-
rement independent from the- speed of propagation in the concrete (the
particular concrete in the special conditions in which it is while flow-
ing into the pipeline C) and from the refraction angle of the supersdnic
ray in the pipeline wall-concrete passage (see fig. 3), and to obtain an
absolute measurement (and not a relative one, as it happened in the known

' detection devices used in the medical and biological field) of the speed

- in each section (each measurement with it§ own -sign) . The processing
should éccur with an updating frequency by the sampling circuit 7 of at
least 10 to 70 times per sécond taking into account the characteristics
of very high dishomogeneity of the concrete, and the fact that concrete
is usually distributed with an altematlve pump, w1th consequent irregu-
larities in its feeding motion. ' |

In the correlation circuits a mean operation is thus carried out,
allowihg to clear from the noise the single signals before sending them
to the processor 10 of the reception circuit.

Said processor then joins again the real and imaginary parts of the
signals, performing also a filtering operation, and it provides to draw
from the speed values (each with its own sign) the desired profile, which
is thus evidenced onto a display, as illustrated by way of example in
fig. 4 (where v indicates the speed - ordinates - and d represents -

abscissae - the diamater of the pipeline C, through which the concrete is

caused to flow).
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and density wswaeswg@nents through a $ 415 §H£€BIHA§nEE§N; s of a paefaipoNtom

speed profiles. " For economichl_reaRtH4CBDd to pinplify constructi‘on
and operation it is. usyal rf&:convem nt to adopt, TIthe detection device
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said pipeline so that the supersonic

i nclined byelistronitsemmitation peeq:mbspft}bhﬂqu pateé r(esasﬁe&d 1ntegral 'Bhethe
i nvention wll _now be d\,ﬁﬁlrled in further detail with referen- ce to the

acconpanyi ngPH N arsa) s hec ripeesisy bes derpvakiver efi @}%éﬂ?%ﬁp the spaee),
detection dgy cg,ede%,laggpon[gg;. t%’pdﬁ s@équéiEa‘i’”'aﬁgl toﬁe | Iﬁgcﬁ#‘l Sﬁpresedﬁt S

a bl ock diagram of the det ec i on vi ce accordi ng
profiles) of the concrete flowing into the p1pe11ne C.

The possibility to determine all: these physical quantities finally
allows to guarantee a certification to the concrete fed through a pipe-

line C equipped with the detection device of the present invention.
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Figs. 2 and 2A are diagrans illustrating, in tw orthogonal sections. the

application of the acoustg iﬁ;&gﬁgé‘éms B%EN part of the detection device
of f| g. on i peline d but i on;

' \“7@"‘%779 40372 ~ REPLACED - pESTERS 71

_ Flg. 3 illustrates the propagation, 1n sard pipeline, of the super- sonic

ray emtted by said probe into the ¢BAIMSus concrete conponents crossed by
said ray;

ang) Device to detect the speed profile of concrete inside a pipeline
with radial symmetry through which the concrete is caused to flow - éfm
the type comprising acoustical probe means, apt to send through said
pipeline. and the concrete flowing therein, a supersonic ray inclined in
respect of the pipeline axis, and to receive a disturbed superscnic ray
in response, as well as an electronic circuit, apt to analyse the signals
sent by said probe means and obtain therefrom a diagram showing the speed
profile of the concrete - characterized in that, said probe means make
use of a supersonic ray of frequency between 20 and 500 KHz, and in that
said electronic circuit'procesées the signals sent by the probe means,
indicating the speed, with an updating frequency from 10 to 70 times per
second. and deprives said signals from their components derived from the
propagation rate in the concrete, to obtain a measurement of the speed
along the acoustical axis, which is not relative and has its own sign.

~2) Device as- in claim 1), wherein said speed measurements are
displayed as a speed profile, |

3) Device as in claims 1) and 2), wherein the flow rate is measured
as a speed integral on the section are#.

4) Device as in claims 1) to 3), wherein viscosity measurements are
6btaiﬁed as first derivatives of the speed in the épace.

5) Device as in claims 1) to 4), wherein granulometry and density
measurements are obtained through a statistical analysis of a packet of
speed profiles.

6) Device as in claims 1) to §5), wherein probe means are adopted,
in which the transmitting and receiving probes coincide.

7) Device as in claims 1) to 6), wherein said probe means are ap-
plied on said pipeline so that the supersonic ray, of which use is made,
is inclined by 15° to 75° in respect of the pipeline axis.

8) Device as in claims 1) to 7), wherein a certification of the

concrete fed through said pipeline is obtained.
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Fig. 4 repre t exanpl e of speed profile of the concrete
flowinto a (S:Iiﬁgtgﬁl ution pipeline, such as it is displayed i nPC&@?[QZJ‘IP.

detection device according to the invention. Wth reference to the
drawi ngs, the detection device according{f2 the invention is of the type
maki ng use of a .supersonic ray r (figs. 1 and 2), of frequency between 20
and 500 KHz, sent across the concrete flowing through a pipeline C said
devi ce operates by detecting the disturbance appearing on the ray r' of
response (figs jgd 2A). in _function of the irregularities deriving from
t he het er ogepeou§ _conposi - tilonnof] the concrete, which influence the
propagation of sg ray r. . _n_ detection device is applied on the

pi pel ine C¥™YTMmMat the su- pé it rlay, of which use is made, is-inclined
by 15[err] to [erg] in respect of tlhe axis of said pipeline (fig. 2).
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As shown in fig. 1, said device consists of a transmtting probe 1, which
sends the supersonic ray r suitably inclined towards the pipeline C

t hr ough Whyglharibsa concrete flows, so as to cross this |attgerapshddendi s-
turbed and propagated thereby, of a receiving probe 2, which collects-the
disturbed ray r energing fromthe pig?'rme(? and of a reception circuit
to which are fed signals produced by receiving probe 2. The receiving
probe 2 is positioned on the sane plane as the transnitting probe 1, for-

mng any angle [err] therew th (see f|g 2A) , and it may al so coi‘ncide - it
is preferably causgd-ye ) SFRINZ AT PR 7 AL MANZoA7aNt dges as
far as costs and stmmpricrty of he device - t pe. transmlttlng probe
In the reception cirgui, §he S|gnaIS|sent B e bece|9|ng probe are
anplified by a Iogarlthnlc anprlfler 3 wn galn’phlgb.vaﬁles
noo 0 . D [ ] . - o. . 3
- e °® o° r ' °
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a very cheap RC unit) which rje- 07 OCT 199%
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PCT/ EP97/ 02071 covers the rdal F—amrdthE | ffagi nary part of the signals,
sending them separately to the shunting circujitls 5 and 6, which are

control | ed TEVACE ZAPPETEGT CTHECSREERTPROFALE e SONGRETEFLEVINGUIY® & RIRELBE"
(preferably, two sinple and econom c digital shunts) the real and inmaginary
parts of the signals are shunted. The™3 aﬂ‘f‘l‘ng time base of the shunts 5
and 6 is chosen g@ flabat iAv&REHn Iddat&Rls bN@HECE Yo 854eRDUheasRRYI fricfDLd N
space of the echo-signal advancing in the pipeline C. one thereby analyses,
SO0 as to befalioscteteobtside sheiptddne ediglr grilal aynee%'néhéqt@hnﬁ's@hnﬁ\?f-%g
into : : -

concrete is caused to flow. : o

There are already known to be processes and devices to detect the
speed profile of heterogeneous fluid mixtures flowing through' ducts. Such
processes and devices have generally been developed in the medical gnd.
biological field, for organic ‘and/or physiological liquids of limited
density and low viscosity - as, for example, blood - the dishomogeneities
of which have dimensions of several magnitude orders below the size of
the ducts through which they flow. which are of small or very small
dimensions. .

Whereés' , the problem had never been faced to detect the speed pro-
file of fluids having a high density and a very high viscosi.ty, such as
_concrete, the dishomogeneities of which have dimensions of the same mag-
nitude order as those of the ducts - always pipelines of wide diameter -

throﬁgh which they flow.
Indeed in the prior art comprises:

- the publication D1, relative to a tomographic method using ultrasounds in the

technical domain: the subject matter of this publication is completely alien to the

problem faced and solved by the present invention;

- the patent D2, which makes a measurement similar to the one of the invention with the

use of an inclined ultrasonic ray, but makes such a measurement in liquid or pasty

fluids not unhomogeneous like concfete; thus it does not solve the problem of the

invention;

- the publication D3, which refers to measurement using ultrasounds in cements, where,

as known, the ultrasound phenomenon is not a propagation (as in the concrete, in which

the measurement of the invention is interested) but a diffusion; therefore it does not give

interesting information on the problem of the inVention;

- and the publication D4, which uses ultrasounds too, but with the aim of testing

materials and not for the aims of the invention.

The above cited problem is instead faced and solved by the present invention, which supply a
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correl at e® BB Rat 21% Chaycwmergiss Siowi@s: bheredBy & SEprrsepeday drehgetnt® axi s
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wal | s of the pipeline as the sections which, by definition, ‘are speedl ess,
it is posdinbtespbosy.cpserell s arasivctranientincnitepeptiant addlgse tthe sigeals of

pr opagat i osrénL%he. concrete (the partjcul ar _concrgt e .in the special

condi ti ons*fh RhFEM PEORsmeafs 84 PBRRLN ABSTSATem ehetdFpeI $RELRs) thhdPPEDm t he
refracti OnprapglecoPithkéordPEl SOIM ChhferkPidies RicRSE | NG 1 0A-LESL R0LILhee
passage (see fig. 3), and to obtain an absol ute neasurenent (and not a

rel ati ve %€, ofx isupérgmoinathyi of tireqlenepnbetetes t200mndl 00 @i, usddin bhathe

medi cal ar%(;i io’hogi cal field) of the speed i.n each section (each _
measur ement Wi £H T SRGWELETHTT) PragRssp? ot SLERsh §6PY BcEls RiPPh mgAns:
updating finagesiay he SBESAURH NG GhdfYhL FreQie y #2510 18 jPeifbs! pBRS per
second, taking into account the characterrstics of very high di shonbgeneity
of the corfeFend, apddeprévdsashid heignals Fireh cheir components derived from the

propagation rate in the concrete, to obtain a measurement of the speed
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along the acoustical axis, which is not relative and has its own.sign.

Said detection device allows to display said speed measurements as
a2 speed profile. Moreover, it allows measuring the flow rate, as a speed
integral on the section area, and it also allows viscosity measurements

_ as first derivatives of the speed in the space, as well as granulometry
and density measurements through a statistical analysis of é packet of
speed profiles.

For economical reasons and to simplify construction and operation
it is usually convenient to adopt, in the detection device according to
the invention, probe means wherein the transmitting and receiving probes
coincide. Suitably, such probe means shall be applied on said pipeline so
that the supersonic ray, of which use is made, is inclined by 13° to 75°
in respect of. the pipeline axis.

The invention will now be described in further detail with referen-
ce to the accompanying drawings, which illustrate a preferred embodiment
of the detection device defined heretofore, and in which:

Fig. 1 represents a block diagram of the detection device according
to the invention;

Figs. 2 and 2A -are diagrams illustrating, in two orthogonal
sections, the application of the acoustical probe, forming part of the

detection device of fig. 1, to a pipeline for concrete distribution;
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crossed by said ray; and

Fig. 4 represents an exampie of speed profile of the concrete
caused to flow 'int.o a distribution pipeline, such as it is displayed in
the detection device according to the invention. |

With reference to the drawings, the detection device according to |
the invention is of the type making use of a supersonic ray r (figs. 1
and 2), of frequency between 20 and 500 KHz,. sent across the concrete
flowing through a pipeline C; said device operates by detecting the
disturbance appearing on tlj_:e ray r' of response {figs. 1 and 2A), in
function of the irregularities deriving from the heterogeneous composi-
tion of the concrete, which influence the propagation of said ray r'.

The detection device is applied on the pipeline C so that the su-
personic ‘ray, of which use is madé, is-inclined by 13° to 75° in respect
of the axis of said pipeline (fig. 2).

As shown in fig. 1, said device consists of a traansmitting probe 1,
vwhich sends the supersonic r‘éy r suitably inclined towards the .pipeline C
through which the concrete flows, so as td cross this latter and be dis-
turbed and propagated thereby, of a receiving probe 2, which collects the
disturbed ray r emerging from the pipeline C, and of’'a reception circuit
to which are fed signals. produced by the receiving probe 2. The receiving
probe 2 is positioned on the same plane as the transmitting probe 1, for-
ming any angle ol therewith (see fig. 2A), and it may also coincide - it
is preferably caused to coincide (as shown in fig. 2), with advantages as
far as costs and simplicity of the device ~ with the transmitting probe.

In the reception circuit, the signals sent by the receiving probe 2
are amplifi.éd by a logarithmic amplifier 3, with a gain which varies
according to time, that is, to the distances of the propagation points
from which the signals are issued.

Tﬁe amplified signals are sent to a wattless decomposition circuit

4: this is a simple circuit (preferably, a very cheap RC unit) which re-
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dth astalstlcal
Spofi | Zs)g "ot u%’ﬁ‘g‘f ﬁ‘é‘r& PPLOW IR HURtR) shpeTeateans imaginary parts of the

signals are shunted. The shunting time base of the shunts 5 and 6 is

chosen so that, to éach instant there corresponds a position in space of
the 'echo-signal advancing in the "'pipeline C: one thereby analyses, so as
o be able to obtain the desired profile, the concrete mass moving into
the pipeline C, section by _section, along the axis of the Supersonic ray
and at preset distances from the sampling interval. Fig. 2 illustrates,

by way of example, a series of sections s.

The signal issued by the shunting circuit 5 is multiplied by the
signal issued by the shunting circuit 6 and is sent to the correlator 9,
while the signal issued by the shunting circuit 6 is changed of sign, is
multiplied by the signal issued by the shuhting circuit § and is then
sent to tﬁ;e correlator 8. The correlators 8 and 9 are controlled By the
sampling circuit 7. In said circuits, the real and imaginary parts of the
signals of each section are correlated so that it may be possible to -
recover- the speed, along the axis of the supersonic ray, of the particles
in each section. By identifying the walls of the pipeline as the sections
which, by definition, are speedless, it is possible to render the measu-
rement independent from the speed of propagation in the concrete (the
particular concfete in the special conditions in which it is while flow-
ing into the pipeline C) and from the refraction angle of the supersonic
ray in the pipeline wall-concrete passage (see_‘ fig. 3). and to obtain an
absolute measuremenﬁ (and not a relative one, as it happened in the known
detection devices used in the medical and biological field) of the speed
in each section (each measurement with its own sign). The processing
should occur with an updating frequency by the sampiing.circuit 7 of at
least 10 to 70 times per second, taking into account the characteristics
of very high dishomogeneity of the concrete, and the fact that concrete
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PCT/ EP97/ 02071 . - - CLAIMS 1) Device to
detect the speed profile of]c - 1TST g pipeline (c) wth radi al
symetry t uso@numiquhtrtihet%sbmﬂet@ iaétméﬁa PUmP] Witb copsequent ¢HESE”
conpri sing ...acoustical nrobe-npeans (1, 2), apt to send through said

pi pel i ne (¢FTHAMT ’t“hétsc%ﬁ%cﬁé't’emtmn’f | owi ng %hergi n, a supersoni g ray (2)
inclined in respgCinebotrtapidackifiodi & meaRdopetration risC ehuee carmiedt ewthed
supersonic ray in response, as well as an electronic circuit (Fig.’ 1),
aﬁt t]? anala}tewingetsiciaat Sroeritheppoise &hpr%glw%&,befyr%rﬁf“@%ﬁamm

t herefrom a . di_ agram show th d.J Jle. of the concrete - -
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S .
Said processor then joins again the real and imaginary parts of -the

- signals, performing also a filtering operation, and it provides to draw
~ from the speed values (each with its own sign) the desireci profi.le', which
is thus evidenced onto a display, as illustrated by way of example in
fig. 4 (where y_ indicates the speed - ordinates - and d represents -
abscissae - the diamater of thé pipeline C, through which the concrete is

caused to flow).

Once having recovered the speed values in each section, with the
same processor 10 it is also possible to determine. through ordinary
electronic computation processes, the flow rate (as speed integral on the
section area) , the viscosity (as derivative of the speed in the space),
and the granulometry (by a ‘statistical analysis of a packet of speed
profiles) of the concrete flowing into the pipeline C. )

The possibility to determine all these physical quantities finally.
allows to guarantee a certification to the concrete fed through a pipe-

line C equipped with the detection device of the present invention.
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t hat said electronic c r;ﬁ‘ ] AERT I S Tieans to p%mm Eé]T
sent by said probe meals; e atl ng the speed, with an updating
frequency from10 to 70 ti pe and means to deprives said
signals fromtheir conponept the propagation rate in the

concrete, a neasurenent of}t| .nl tfhe acoustlcal -axis being
~obt ai ned, whi e 0Bt rel ptive and has |ts fown sign. P§¥ @§7
claim 1), wherein said spete— e di spl- ayed as speé

profile. 3) Device as in clalml) ipast he flow rate is neasured as a

speed i ntegral 0@ t.he section area Device as in claim 1), wherein

Vi scosity meadlr BRET © datsst dis; spesrbarofile of pancrete insidera pipelingets) o*flthtlhélalspeed
in the space. 5)ymmving trdugh iwhichl thé eanaete Wk o BH@NUGORE HpY gagnﬁfgm' ty

‘measurenents are obta a statistical analysi's o packet of

speed profiles. ‘E&éCE’fg‘éﬂa%anfﬂ ausntﬁ%seyslﬂtrwab)smdmkm ), prcbthe copseeles (1,

2) are adopt ed, Iﬂ@vmigl thddeih,Esupersonid ﬁ?%ﬁﬁxﬁ&h&ﬂm&%e&%%e&hﬁ@h@ﬁﬁp%ﬁd to
coincide. 7) Deyjgce as, lainms 1) to 6), wherein sai robe means (1, 2)
are applied on sali g‘ cd lsﬁrn‘ifgls}‘?i’@"("&)‘%’a rmaﬁetﬁé"%kﬁﬁéﬂ§3ﬁ§@1‘? gitFuit £Fig. of

whi ch use is nadd), aptto amatyze tieckighyls 3&it 6Y Edid prdbe meant 71,2 kdd bbhaih BRR&GH 0f t he
pi peline axis. diagram showing the speed profile of the concrete — characterized in that, said
supersonic ray (2) has a frequency comprised between 20 and 500 KHz, and in that
said electronic circuit comprises means to process the signals sent by said probe -
means (1, 2), indicating the speed, with an updating frequency from 10 to 70 times
per-second, and means to deprives said signals from their components derived from
the propagation rate in the concrete, 2 measurement of the speed along the acoustical .
axis being obtained, which is not relative and has its own sign. o

2) Device as in claim 1), wherein said speed measurements are displayed as a speed
profile.

3) Device as in claim 1), wherein the flow rate is measured as a speed integral on the
section area. .

4) Device as in claim 1), wherein viscosity measurements are obtained as first
derivatives of the speed in the space.

5) Device as in claim 1), wherein granulometry and density measurements are obtaiﬂed
through a statistical analysis of a packet of speed profiles.

6) Device as in claims 1) to 5), wherein probe means (1, 2) are adopted, in which the
transmitting and receiving probes coincide.

7) Device as in claims 1) to 6), wherein said probe means (1, 2) are applied on said

pipeline (c) so that the supersonic ray (2), of which use is made, is inclined by 15° to
75° in respect of the pipeline axis.
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) pipeline axis and to receive

{54) Title: DEVICE TO DETECT THE SPEED PROFILE OF

&7 Abstract

A device to detect 31

CRETE FLOWING INTO A PIPELINE

the speed profile of concrete
flowing through a pipeline
with radial symmetry comprises
acoustical probe means, apt
to send through said pipeline
and the concrete a supersonic
ray inclined in respect of the

a disturbed supersonic ray
in response, as well as an
electronic circuit apt to analyse
the signals sent by said probe

N

means and obtain therefrom
a diagram showing the
speed profile of the concrete.

According to the invention,
said probe means make use of
a supersonic ray of frequency

between 20 and 500 KHz,
and said eclectronic circuit
processes the signals sent by

s

the . probe means, indicating
the speed, with an updating
frequency from 10 to 70 times
per second and deprives said
signals from their components
derived from the propagation
rate in the concrete, to obtain a

/

measurement of the speed along the acoustical axis, which is not relative and has its own sign.




