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fl'uid products
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QDescription The present |nvent|0n rel ates to machines for the—retere

pour| ng of fluid or "flow ng" products (for exam ple |iqui dT‘é‘;sle%’frdeiA
pasty products). Machines of this type (currently known as " pour REGEA

"bat chi ng". naphlnes)‘are used mndel é” ar ous Eegto i of éndpstry and

S BEEN

CEDY or

particul arly i PY nefils s of liquid
freany or past¥ p&oducts such as for exanple fillings, stuffings or ' '
rimmings for_foo roducts, such as caqnf Hely ur / hi ng -
machi nes of tTRE prRTTSERt PSR r%*ﬁ?f(ﬁgh: e usg of ™ ?%P?% %ﬁg 3§%§very
Puﬁetered. pourrng of fluid or "flowing" products (for

cyl i nders.

example, liquid, creamy or pasty products).

Machines of this.-type_ (currently ;known 'as'_"pouring“
and/or "batching" machines) are used widely in various
sectors of lindustry' and particularly in the. food
1ndustry for pouring measured quantltles ‘of llquld,'

creamy or pasty products-'such as, ”for example,'

fillings, stufflngs or trimmings for food products such
as confectlonery. ' '

”Most pourlng/batchlng machlnes of the prlor art prov1de

for the = use of meterlng and dellvery cyllnders.
Pistons whlch are -movable substantlally sealingly in
the cylinders can perform a first sliding stroke within

theirsrespective-cylihders,.during which each piston

draws in or admits a certain quantity'of'the product to

_the'cyiinder; and a delivery stroke, which is usually

performed in the opp051te dlrectlon from the loadlng

‘stroke, and durlng which the plston expels from the

cylinder, usually through a _nozzle at itsh end, a

‘measured .quantity of the material previously loaded

into the cylinder,

A solutlon of thls type is descrlbed, for example, in -

Unlted States patent 4 787 534.
Another _type of batching' machine which is very
to be poured  is sent towards a. manifold in a

substantlally contlnuous flow (that 1s, under dynamic
conditions), several supply ducts or nozzles branchlng

widespread uses a manifold. In this case, the product'=
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tons which are. anabIe substantially sealingly in the cyl- inders can’
perfarma first sliding stroke withi'n their re- spective cyl inders. during

whi ch each piston draws in or adnmts a certain quantity of thaHs sHEET HAS BEEN
t he cylinder, and a delivery stroke, Mhdih is usually perforjed i REPhRCED

opposite dlrect fromthe | q g st d during mhlch Ton
expel s fronlfﬂ% PRa&Pe Hfﬁﬁﬁﬁ%ﬂ%rﬁdél %?ﬂg§ gglﬁg cpg &&eg Qisured
quantity of WhHVHuaritﬂp[stnuannresA(whﬂnh|can)hdumaxedraknernhtﬂﬂxulon of
this type is S e or OBl €yod ed at e 7

Anot her type'%#e %rgeq\m ngfdma‘czﬁég %%Ety&bléef %de%érg?d tr}islesgbhaqyrgamf

In this casemegmugadbdnantitigs qﬁ)dﬂ’tﬁj Pmm ﬁmm aandrfidldd in a

: substantlally continuous flow (that is. under dynamc condltlons) sev-

Both the solutlons descrlbed above have - been found
'unsatlsfactory in practlce when the product to ‘be
delivered is an'aerated product, that is, a_product
which contains a certain amount of gaseous or aeriform
substanceS"trapped'within it. This is the case, for
example, with the so-called'meringue mixture which is
used in the food industry (particularly in = the
confectionery' induetry):.and which is prepared * by
whipping egg whites andjsugars to a froth, usuaIIY'with”
the addition of flavourings. - A mass oOf meringue
mixture has a spec1f1c grav1ty of the order of 0.5~0.6
combined with an intrinsic resilient mechanlcal

' compre551b111ty due to the presence of the air trapped
w1th1n the mixture. '

Other aerated products_ currently used . in “the food
industry are, for example, whipped-cream,-mayonnaise;
sponge-cake mixture, etc. h '

The pouring. of aerated' products by -ﬁachines' with
pistons of the. type described above has = the
dlsadvantage that,_ precisely because of . the 1arge : .
.quantlty of a1r in the product, condltlons may arise in - |
which the machlne has_great dlfflculty both in loading
the product (for example, it may load a ‘smaller -
quantity than envisaged as a result of the drawing—ih
of a - large quantity of air) and in delivering the-
' product (which tends to take piace'in spurts so that
the product delivered is unevenly distributed). '
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» .
eral supply ducts or nozzles branching out fromthe manifold and usually

dbeing controlled by valve or tap structures. which can be

to open and closed positions. so as to discharge nmeasured aFHIS SHEEE HAgy BEEN

%he groduct f;on1the mani fol d. Both the solutlons descrlbediaboveRﬁ§V¥3 HPaen
ound unsati sfactory in practice,when ¢t to he d ere S an
aerated proddé the£238 o} BFSH&BFSWHFEH gphésa &@r?gitﬁﬁﬂﬁnﬁ

gaseolus or. aﬁ:lﬂefs@ r‘iiﬂlﬂe]mﬁdarme&s rApRedidfiliult tto Emissiries thiad d;hﬁa for

exanple, wth t 0 ed ering od

I ndustry (parplrl gﬁ*c}r I‘fﬁairjn"?%ee %ﬁfé%?g%gn(%#;igdm% Pléf) bl&sq:q‘é Q;&f}?‘odé)

' metering nozzles; this is due - prlmarlly - to the

different paths which the flow of the product has to
. follow to reach the nozzles.

These problems mean, amongst other things, that there
is - a marked difficulty in precisely metering the
quantity of the product delivered during each pouring
operation. ' |

Althcugh this difficulty—is tolerable when the quantity -
of the product delivered durlng each pourlng operation
is quite large, in practice, it ls 1nsurmountable when

very small measured quantities (for example, of the

order of 1/2cm ) of an aerated product with a low

specific grav1ty (0. 5-0.6 - as in the case of meringue

mixture or even lower values, for example 0.3) are to

be delivered.

‘The object of the present invention is to provide a
machine for the metered pouring.of'fluid products which
can completely overcome all the problems and

 difficulties described above, particularly in relation
to the pouring of aerated products. | '

According to the present invention, this object is
achieved by virtue of a machine having the specific
characteristics recited in the following claims.

The invention will now be described, purely by way of'
non-limiting example, with reference to the appended
"drawings, in which: '
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and which is prepared by mhipping egg whites and sug- ars to a froth.

wusually with the addition of flavourings. A mass of nmeringue N
specific gravity of the order of 0.5-0.6 conmbined with an in ??ﬁ%ﬁgﬁiﬂgzg%L

resilient me- chanical conpressibility due to the presence ol—the—at
trapped within the mxture. O her aer at producta currently used in the

food i ndustrFiguEe f ér Exafpl EXoRfi pprevatkerdl ndi®¥harSe 2 sPERGe Cake
mxture. etc.fotiedodddEiig agbatthd Amvdidisdwitichsans patbspicsttons of

t he type described ove .has the. di sadvan-- t hat r.eci sel v because of
the | arge quittad sﬁcrt’t"r?etcﬂ d&?&m (ﬂ%ltll O%vi ?8& n which the

ma- chi ne has great dIffICU|ty both i n | oading the product (for exanple. it
mey |oad a S-rﬁ.léuei‘:re Cbu%.%t ' t%et&%.%ne%vélée%%% the line II-II of Figure

1,

In the drawings, a machine for'the.metered pouring of
‘fluid or "flowing" products, such as aerated products
like, for example, meringue mixture, is generally
indicated 1. |

~As is known, thls product 1is made of egg white which is

-'whlpped to a froth, p0551b1y with the addition of
sugars and flaVourings such as chocolate, etc. After
subsequent heating; for .example, in an_'oven, the
meringue mixture gives rise, as a result of the
hardening of the egg white, to an aerated product known
as meringue, which is compact but at the same time very
light and can be used both to produce confectionery
items covered with cream, whipped cream or the like, or
as fillings for filled confectionery products.

Berated products like meringue mixture, whipped cream,
mayonnaise, etc., are usually produced on an industrial

 scale with the use of devices called turbo-mixeis, one
of which is generally indicated 2 in Figure 1. o -

A turbo-mixer is constituted essentially by a genérally
‘cylindrical stator'body with fins or similar appendages
projecting radially inwardly of +the cavity in the
stator. A rotor, which is fotatable in the stator,
has blades thch, as a result of their rotation induced
by the movement of the rotor (naturally along paths
which do not interfere with the fins of the stator)
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as;-a result of the drawing-in of a large quantity of air) and in delivering
the Aroduct (which tends to take place in spurts - so that t;ehaggggngASBEEN
e

delivered is unevenly dis- tributed). In the case of nachi jes W gfpr ACED l
~manifolds. in addition to these probl ens is also difficet—to—ensure

t hat the product delivere stnlmﬂ;i%evenl the v met eri ng
nozzl es:- t hi $3€ dle £ orﬁF%H;nW PPING ¢ %ﬁ?f@%e%& %ﬂﬁqgiﬁrﬂfnlom/of-
t he productIﬁhetmetmhbue/MQxﬂﬂxélwhfcnoaﬁaxadﬂimsedptobwwas;nfﬂr

anongst ot hercﬁ;I : Pgt th@é&l% a maﬁ{( gkgé #It %rr%%seigl

metering the qu t fe product deliver 8 pourlng
oper ati on. Alusmﬁilglyt facidiifthited! t hyi sthel @rl@mmgvmeﬁ tamer qdatei tiyhe

: cav1ty in the turbo-mixer. .

This is all according'to widely known criteria which do
not need to be described in detail herein and are not
relevant for the purposes of an underStanding of the

invention.

The aerated product. (in this case, the meringue
mixture) prepared in the turbo-mixef 2 is supplied

through a p_ipé 3 to a collecting tank 4 in which a

'Cértain'amouht of meringue mixture M collects. '

‘The rate at which the turbo-mixer 2 operates (in

practlce, the rate at which the meringue mixture passes

through the pipe 3) is regulated in a manner con51stent'
with the volume of the tank 4, so that the tank 4,_
which is sealed_'at the top by a 1lid 5, is never'
completely full of meringue mixture.

In practice, the meringue'mixture M only occupies the
lower portion of the tank 4, leaving émpty its upper
portion which 'is thus filled by an aeriform mass
(typically' éir). '~ The upper portion of the tank 4
communicates with a pressure reguiator 6 (for example, -
a device with a pneumatic pienum chamber) connected to
a pump 7 (usually a pneumatic pump) which is operated
intermittenfly' in dépendence on the ~detection signal
supplied by a barometric sensor 8 which is sensitive to -
the aériform pressure in the upper portion of'the tank
4, '
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of- t.ne product delivered during each pouring operation is quite large. in
practiice it is insurnmountable when very small neasured qu L i-es %f‘”gBEﬁN
exanpl e. of the order of 1/2cnierr]) of an aerated product] WllSHHEE] S {
specific gravity (0.5-0.6 - as in the case of meringue mxture SEPEAM®R .- -
lover val uesgnfparexeaphe, OtBe presbArberdghiyeifg uhiemel/S74- 4 469 981 a

o prior art PASHFEESI® ol FRARED o (H proh JAth SR oF PTG d
mat eri al s t htivelgheweli € thegerefe \Bwanfmid Yof nthel meissg off amewsindug i s al so
usable for the f2pefsiRo e AANAET£%ENY RRILEIYLALEIAE: U the

order of 0.2-0.3 atmospheres- (an absolute pressure of

1.2-1.3 atmospheres). .

The lower portion of the +tank 4, which is usually
funnel- or channel-shaped (see, in particular the
sectional view of Figure 2), has one or more openings 9
for delivering the product M through respective supply
nozzles 10 which are located below the openings 9, and
are usually funnel-shaped, with the interposition of
valve devices 11 for cbntrolling the delivery. The
valves are usually in the form of valves with rotary
obturators of the type currently known as cylindrical
male obturators.

'In the currently-preferred embodiment, the tank 4 is

generally elongate so that it can be arranged above a
horizontal conveyor T such as a continuous mat or belt
driven by a drive unit M. The tank 4 is wusually
oriented generally transverse the direction of
transportation of the conveyor T.

With reference to the viewpoint of Figure 1, the
direction of transportation of the conveyor is
perpendicular to the plane of the sheet and the
generally elongate tank 4 is thus aligned with the
plane of the sheet,

In this embodiment, the openings 9 are thus arranged in
a straight row which, since it extends substantially
along the tank 4, is arranged transverse the direction
of transportation of the underlying conveyor T. The
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- 3 -. The object of the present invention is to provide a pachine for the
wmetejed pouring of fluid products which can conpletely ovel| aomesSREET HRS BEEN
~problenms and difficul- ties described above, particularly |n relREPLAOED O
the pour- ing of aerated products. According to the presen Inventron, TS

object is achieved by virt f hi h
acteristics FBBPﬁ'éfd %ztll?éu;ar%%? g?’?’é"'r‘wg %aﬁllngnggﬁ %Qgchglfﬁe%hg&l nvention
will now be elhecrvdobde devdlgsbyl hapayf therefore i dgcdudepld, sdhgh

reference to %@qg%ﬁ9E§W¢ﬂ9§rat8r“@hiéh E%ngﬁm&nist@-élmnEhe

el evati onal EMIO a machine fornmed according to the invention with so
parts - valves and is constituted by a ségft 32 ‘with diametr H me

holes 13 correspondlng to analogous palrs of openlngs
9 and nozzles 10. _ The shaft 12 is fitted sealingly so
és_to;be rotatable about its own axis in a valve body
14 which in practice is constituted by a tubular casing
fitted below the tank 4 in alignment with the openings
9. '

At least one end of the shaft 12 is connected to a
‘drive member 15. This member,-which'islconstituted,'
for example, by an electric motor associated with a

reduction unit, can rotate the shaft 12 between:

- a delivery position (shown in continuous outline in
Figures 1 and 2), in which each of the diametral holes
13 is exactly aligned with a respective opening 9 -
- (which communicates with the cavity in the tubular
‘ casing 14 through a correspond:.ng openlng 9a in the
 casing 14) and with the underlylng delivery nozzle 10,
so that the product M (the meringue mixture) can be
-discharged from the tank 4; and S

- a closure pos:Lt:.on ('shown schematically in broken
outline in Figure 2 only) in which the holes 13 are in
positions approximately at right angles to thelr open
positions, so as to close the openings 9 and %a and
thus prevent the product M from coming out of the tank.
4.

Between the internal surface of the tubular casing 14
and the outer_surface of the shaft 12, at least at the
two ends of the shaft 12, there are preferably sgaling

I
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cut away and sectioned for clarity of illustration, and Figure 2 is a

secti.on taken on the line Il-11 of Figure 1. In the draw ngs| TaSTBEEEMNEAS BE:EN
the netered pouring of fluid or "flow ng" products, such as per at eREPLACED

products like, for exanple, nmeringue mxjure, is generally indircat- ed TI.
"As is known. this odyct is e_of egg”white I ch i v pped tp a froth,
boss: bl y w i reiTReRE: 1F osoRrPERRAL, oFr rPatel P oty A CRedle 2. o

- etc. After subse- quent heating, for exanple. in an-oven, the neringue

" m xture givesmls r . of e har Log of -qg& iLte, 0 an
aer at ed ,prodSuTc]Jéé kﬁ“c?m%%f? ITEI‘EIHI%EBQ %i 5?% S Qc%%pgfc)t fggfi a \rll\,ghégrre;ti me
very |ight antowardsetiecender hying prorveror ohf tees ohekss ipkage cdveted

result of the rotation of the shaft 12 (by the motor
15) between the open position and the closure position
described above. '

In particular, the quantity of the aerated product M
delivered at any particular time'Will depend (if other
factors such as the. cross-sections of the openings 9
and 9a, of the holes 13 and of the nozzles 10 remain
the same) upon the dﬁration.of the périod for which the .
shaft 12 is kept in the open position.

The Ap?licant'has found that the functional solution
described enables aerated products such as, for
example, meringue mixture, to be poured in extremely
precise measured quantities even when the specific
gravity of the product delivered is very 1low (for
example, of the order of 0.3) and the measured
quantitieé to be achie#ed are extremely small, for

example, of the order of.1/2¢m3.

In particular, it has been found that, with the use of
the solution according to the invention, none of the
problems -encounﬁered with the supplyi of aerated
products by pouring/batching_méchines according to the
prior art (either of the type with pistons, or of the

. type with manifolds) occur in the nozzles 10 or in thé
delivery apertures (the openings 9, 9% and the holes
13). '

Without wishing to be bound to any,spécific theory in
this connection, this result seems to be attributable

/
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with eream whipped creamor the like, or as fillings for filled

conf e(_:t_',i'_onery products. Aerated products |ike meringue m xty; m %H el r‘-i’ REEN
cream nmyonnai se, etc., are usually produced on an industri A
the use of devices called turbo-m x- ers, one of which is g A

rl

i ndi cated 2 in Fi A turb | .co | tut essent | b a
gener- ally &A W%{ﬁ%k%tmeorgatﬁﬁ;}%ﬂ?h ¥ n %F“%‘%H‘?%r %‘Eﬁ)’gfd{ﬂg é/
proj ecting r citeal inveminkom) yEivé mhsscafi thei aerhcedt groduct M 4o /be ot or,

hiCh 1 7Ol il UG Y 1075 DAGEEIEL 6175 cBrkSiUbhaOTadd el

rotation induce nove
stat:l.c manner, nder a moderate relative pressure

(024L3reumweamn;haEQPWithout the alternating intake and
compression stages which are typical of piston batching
machines - under the action of the aeriform préssure
plenum in the upper portion of the tank 4; this is
quite unlike - what occurs, on the other hand,  in
machines with manifolds, in which the .product' to be
delivered is kept under dyn'amic pressure conditions by
the pumping action 6f':the device which supplies the
product to _i:he’_manifold .(typically the turbo'-'-r'ni_xe_z_')
with continual variations in the pressure level and
conditions as a result of the opening and closing of
the delivery nozzles and with pressure lo.sse's' which
differ according to the different paths which the mass
of thé 'prodﬁct has to follow to reach the various
-supply nozzles., | ' ' |

Na{:urally, the principle of the invention remaining the.
same, the details of construction and forms 'of
‘embodiment may be varied widely w:Lth respect to those
described and illustrated, _wz.thout thereby departing
from the scdpe of the present invention.
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the rotor (naturally al ong paths which do not interfere with the fins of

.t he stator) I'I mm i ppi ng effect on the ingredients of the
neri ngue mxt mﬂl ﬂmﬁuﬂlum tted to the rotor chanber fFom&shapknXs B‘Hg@
whip- ping toa frotth s Gsublly faC|I|f@ted by the bl ow n O@% akﬁﬁymyg t he

cavity-in the-turbo-mxer. Thi$ is. al_(%pétf_lglﬁ’rd' ng to wdely criterTa
whi ch do not .need to be described in herein and are not rel evant for

t he purposes of an understanding of the in- vention. The aerated product
(in this case, Lhg IRl NguR T eldinide O DY iry e SUDD (FXRHr) S

suppl i ed through a lectin ank 4 in which a certain anmount
of neringue rB5QAREEM &ﬂ#@ﬂ%erqﬁﬁd rh’te%&?tvﬂfﬁ&f‘?:\ﬁd?%r bo-ni xer 2

operates (in

- a generally closed tank (4) for collecting  the
product (M) to be poured, '

- supply means (3) for supplying to the tank a mass (M)
~of the product to be poured and leaving a portJ.on of
the tank (4) empty of the product (M) '

- pressure—regulatlng means (6-8) for maintaining a
substantially contlnuous and static aeriform pressure
in the empty portion of the tank (4), and

- valve means (9 to 14) which are connected to the tank

(4) and can be switched selectively (15) between an

open position, in which the product (M) can be

discharged from the tank (4) in measured quantities

+through the valve means (9 to 14), | and a elosure'

position, in which the valve means (9 to 14) prevent -
- the product 'from coming out of the tank (4).

2. A machine according to Claim 1, characterised in
that the supply means (3) are constituted by a device
-(2) for producing an aerated product to be poured by
the machine (1).

3. A machine according to Claim 2, characterised in -
that the device (2) is a turbo-mixer.

4. A machine according to any one of the preceding
claims, chara'cteris_ed in that the pressure-regulating
means (6 to 8) maintain a relative aeriform pressure of

This Sheet Has Been Replaced
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practd ce, the nerlngue m xture passes through the pipe 3)
is regulated i m@” I |1 ent-with the volune of the §gﬁEE$(HAISmﬁEN
the tank 4, wh hetop by a lid 5, is neverl conpgegglGen ul |
of neringue mxture. In practice the nmeringue mxture M onlly—eecupres the

| ower portion of the tank 4, |eavin Hﬁ uppe lon_which is thus
filled by antheriorsier Riss0 (?S/‘bt%a?%p% P%re%héangéFBEB% BRE§PUERe tank 4
communi cat esowi th, 2-p[ ®samSsphetezhori® ther emptypl @pracldaw@é wheh a
pneumatic plenum ctlﬁnber) connected to a punp 7 (usually a pneumatic punp)

which is opertéf‘§d( ttermt- tently in dependence on the detection signal
supplied by a baronetric sensor 8 which is sensitive to the aeri- form

pressure in tshe Xan% h&%”'é’é'cﬂdiﬂ& tt%qkaﬁy one of the preceding

claims, characterised in that the tank (4) has -at least

one outlet opening (9) for the product (M) to be

‘poured, and in that the valve means (9 to 14) include

at least one movable obturator (12) with at least one
~ hole (13) which, in the open position, can be brought

‘into alignment with the at least one opening (9) in the

tank (4). | ' '

6. A machine accdrding o Claim 5, characterised in
that the obturator includes a rotatable body with at:
least one through-duct (13). '

7. A machine according to Claim 6, characterised in
that the obturator is a cylindrical body (12) with at
least one diametral through-hole (13). |

8. A machine according  to any one of the préceding

claims, characterised in that the tank (4) has a row of

outlet openings (9) for ‘the product (M) to be poured

and in that the valve means (10 to 14) include at least

one common obturator (12) with holes (13) arranged in a
. corresponding row. ' -

9. A machine 'according to Claim 1, characterised in
that a conveyor device T associated with the machine
can move the product (M) delivered by the machine along
a path of movement in a predetermined direction, and in-
that the tank has a row of outlet openings (9) for the
product (M) to  be poured, the row being arranged
generally transverse the path of movement. ' '

cet Has Been Rﬁplfﬂ“:e‘1
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I n ba.r-tic'ul ar, tm | - ating uni t. 6, 7, 8 is adjusted so as to

keep. the aerifo(rJ mla'wumﬁ bove the | evel of the freg-surfare gl IHE
mass of neringu L tank 4 at a relative pressml]g gg%@é‘g BEEN
order of 0.2-0.3 atnospheres (an absol ute pressure of 1.2-1v3;aLnés§he%es}v——-

The lower portion of the tank 4, whichl@s usually fun- nel- or | _
channel - shap¢@- (sed marhine i 2eferding Sec@nynAne iy bherPEaFed2ng has
openi ngs 9 foiad@kivehhpdctBeiBe@din thREPEASEMENRinEFES 3s808ERL4897 -5 -

with a device’ (2) for producing meringue mixture as the
aerated product to be poured by the machine (1).
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ucpvwhthr0ugh respective supply nozzles 10 mhich are | ocated beIOM/the
openiings 9, and are usually funnel - shaped, with the interpesitign of valve
devices 11 for controlling the delivery. The valves are us£§g¥®SHEEnhﬁs@@é

of valves with rotary obturators of thg type currently kno
In the currently-pref P
general ly el ongate so that

mal e obturators:

aslﬁyiAo@bica$7
red enbodi nent, the tank 413 -
d above a horizontal

it can b conveyor T

~such as a continuous mat or belt driven by a drive unit M The tank 4 is

~usually oriented

. the conveyor

of transportation of thé éoﬁ&éyér_
sheet and-thqnggnebgghxc%longgtebe

ansverse.the djrectjo
-y ala J"- '.— :..-“ 2 1 '.ll.A .!l.. -: ..-

ié-pefpeﬁdicu:

éoftrmg ortation of '
_viL&EB-i&EEdi- rection
lar to the plane of the

poured, which is typically

constituted by an aerated product such as meringue
mixture or the like, is admitted to a tank (4) which is
kept closed and only partially filled with the product
(M) '
aeriform pressure, typically of the order of 0.2-0.3
‘atmospheres, is maintained in the portion of the tank
M) . The
product is poured through openings.'(Q) in the lower
portion of the tank (4)
delivery nozzles (10) controlled by obturators

to be poured. A continuous, static, relative

(4) which is not 6ccupied by the product
which are associated with
(12),

preferably of the cylindrical, male type.

- The preferred apélication is for pouring small measured
quantities of meringue mixture for making meringues.

(Figure 1).
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tank-#% is thus aligned with the plane of the sheet. In this enmbodinent the
eperings 9 .are thus ar- ranged in a straight row which, since it extends

substan- .tially along the tank 4, is-arranged transverse th& G CREET HAGRERK
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underlying delivery nozzle 10, so that the product M (the neri ngu

ture) can be di scharge&)e‘srcmmtudm tank 4, and -6 -

associated with a reduc- tion unit, can rotate REPLAO NZ[ZSHEEﬂ

between. a del i very position (shown in continuous .outline in

2), in which each of the diametral holes 13 S exactly al i gne
respective open-
casing 14 through a c
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The presenl invention relates to machines for the

metered pouring of fluid or "llowing” products (for exam-
- ple. liquid. creamy or pasty products).

Machines of this lype (currently known as "pouring"

and/or "balching" machines) are used widely in various

sectors of industry and parlicularly in the food industry
for pouring measured quantities of liquid, creamy or
pasty products such as. for example. fillings. stufiings
or trimmings for food products such as coniectionery.
Most pouring/batching machines of the prior art pro-
vide for the use of melering and delivery cylinders. Pis-
tons which are movable substantially sealingly in the cyl-
inders can perform a.first sliding stroke within their re-
speclive cylinders, during which each piston draws in or
admits a certain quantity of the product to the cylinder,
and a delivery stroke, which is usually performed in the
opposite direction from the loading stroke, and during

which the piston expels from the cylinder, usually

through a nozzle at ils end, a measured quantity of the
matlerial previously loaded intc the cylinder.

A solution of this type is described, for example, in
United States patent 4 787 554,

Another type of balching machlno which is very

widespread uses a manifold. in this case, the product to.

be poured is sent towards a manifold in a substantially
continuous flow (that is. under dynamic conditions), sev-
eral supply ducts or nozzles branching out from the
manifold and usually being controlled by valve or tap
structures. which can be moved alternaiely tc open and
closed positions. so as to discharge measured quanti-
ties of the product from the manifoid.

Both the solutions described above have been
found unsatisfactory in practice when the product to be
delivered is an aeraled product. thal is, a product which
contains a certain amounl of gaseous or aeriform sub-
stances trapped within it. This is the case. for example,
with the so-called meringue mixture which is used in the
food industry (particularly in the confectionery industry)



a el osure position (shown schematically in broken outline in Fi gJREPQA@EW‘&NT SHE
in which the-holes 13 are in positions approxinately at right angl FsTT0
t heir open positions, so as to close the openings 9 and 9a and t1u gr(gﬁm 1957
t he product Mfromcom ng out of the tank 4. Between the interna urf
of the tubular casing 14 and the outer Sarface of the shaft 12, at
the two ends of the sBRaptwhigh is Reepareddypwbinpinglegzwhitesgne seht s 16
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position and the cl os@fée@.6r@h arsbineskwithigsvialrinsic resilient me- .
chanical compressibility due to the presence of the air
trapped within the mixture.
Other aerated products currently used in the food
industry are, for example. whipped cream, mayonnaise,
sponge-cake mixture. elc.
The pouring of aerated products by machines with
pistons of the type described above has the disadvan-
tage that, precisely because of the large quantity of air
in the product. conditions may arise in which the ma-
chine has great dilliculty both in loading the product (ior
example. it may load a smaller quantity than envisaged
as a resull of the drawing-in of a large quantity of air)
and in delivering the product (which tends lo take place

in spurts so lhat the product delivered is unevenly dis-
tributed). _
In the case of machines with manifolds. in addition

to these problems, it is also difficult to ensure that the
product delivered is distributed evenly by the various
metering nozzles: this is due - primarily - to the diiferent
paths which the flow of the product has to follow lo reach
the nozzles. |

These problems mean, amongst other things. that
there is a marked difficulty in precisely metering the
quantity cf the preduct delivered during each pouring
operation.

Aithough this difficulty is tclerable when the quantity
of the prcduct delivered during sach pouring operation
is quite large. in practice. itis insurmountable when very
small measured quantities (for example. of the order of
1/2cm?3) of an aerated product with a low specific gravity
(0.5-0.6 - as in the case of meringue mixture or even
lower values, for exampile 0.3) are to be delivered.

From US-A-4 450 981 a metered pouring machine
is known according to the preamble of Claim 1. Such a
prior art machine is applicable for the precise dispensing
of fluid materials through a wide range of viscosity in-
cluding creams, but is also usable for the dispensing of
powdered and partlculate materials.
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In particular, the quantity of the aerated product Mdelivered}a
particular tine wll depend (if other fac- tors such as the crpss-sect]

of the openings 9 and 9a, of the holes 13 and of the nozzles 1 el réﬁﬂgsg?
sane) upon the duration of the period for which the shaft 12 i ept in the
open position. The Applicant has found that the functional sol §ition
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specific gravity of tHBE2 red- g exanpl e. of the
order of 0.3) and the oammeomEde'glaryetGasme @l the eRieveand B'esilr enel y

smal |, for exanple, oftidgdeestriterd abodé Jmantieutdrly ihmefmian louhargourt has been .
found that, with the qﬁs d?faérg?eéB}dﬁd&Q. according to the invention, none

of the prob- . : . . : .
' P According to the present invention. this object is

achieved by virtue of a machine having the specific char-
acteristics recited in the characterising portion of Claim
1. '

The invention will now be described. purely by way
of non-limiting example, with reference to the appended
drawings. in which:

Figure 1 is a front elevationai view of a machine
formed according to the invention with some parts
cut away and sectioned for clarity of illustration, and

Figure 2 is a section taken on the line 111l of Figure
1.

In the drawings. a machine for the metered pouring
of fluid or "flowing" products, such as aerated products
like, for example, meringue mixture, is generally indicat-
ed 1.

- Asisknown, this product is made of egg white which
is whipped to a froth, possibly with the addition of sugars
and flavourings such as chocolate, etc. After subse-
quent heating, for example. in an oven. the meringue
mixture gives rise. as a result of the hardening of the
egg while, lo an aerated product known as meringue,
which is compacl but at the same time very light and can
be used both to produce confectionery items covered
with cream. whipped cream or the like, or as fillings for
filled confectionery products.

Aerated products like meringue mixture, whipped
cream, mayonnaise, elc., are usually produced on an
industrial scale with the use of devices called turbo-mix-
ers, one of which is generally indicated 2 in Figure 1

A turbo-mixer 1s constiluted essentially by a gener-
ally cylindrical stator body with fins or similar appendag-
es projecling radially inwardly of the cavity in the sfator.
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with the fins of the stator) have a forceful whipping effect
on the ingredients of the meringue mixiure which are
admitted to the rotor chamber from a tank V. The whip-
ping to a froth is usually facilitated by the blowing of air
into the cavity in the turbo-mixer. |

, This is all according to widely known criteria which
do not need to be described in detail herein and are not
relevant for the purposes of an understanding of the in-
vention.

The aerated product (in this case, the meringue
mixture) prepared in the lurbo-mixer 2 is supplied
through a pipe 3 1o a collecling tank 4 in which a certain
amount of meringue mixture M collects.

The rate at which the turbo-mixer 2 operates (in
practice, the rale at which the meringue mixlure passes
through the pipe 3) is regulated in a manner consistent
with the volume of the tank 4, so thal the tank 4, which
is sealed at the top by a lid 5, is never completely full of
meringue mixture.

In practice, the meringue mixture M only occupies
the lower portion of the tank 4, leaving empty ils upper
portion which is thus filled by an aeriform mass (typically
air). The upper portion of the tank 4 communicates with
a pressure regulator 6 (for example, a device with a
pneumatic plenum chamber) connected 1o a pump 7
(usually a pneumatic pump) which is operated intermit-
tently in dependence on the detection signal supplied
by a barometric sensor 8 which is sensitive to the aeri-
form pressure in the upper portion of the tank 4.

In particular, the. pressure-regulating unit 6, 7, 8 is
adjusted so as to keep the aeriform mass which is above
the level of the free surface of the mass of meringue
mixture M in the tank 4 at a relative pressure of the order
of 0.2-0.3 atmospheres (an absolute pressure of 1.2-1.3
atmospheres).

The lower portion of the tank 4, which is usually fun-
nel- or channel-shaped (see. in particular the sectional
view of Figure 2), has openings 9 for delivering the prod-
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known as cylindrical male obturaiors.
In the currently-preferred embodiment, the tank 4

form of valves with rolary obturators of the type currenlly

is

generally elongate so that it can be arranged above a
horizonial conveyor T such as & continuous malt or belt

driven by a drive unit M. The tank 4 is usually oriented
generally transverse the direction-of transportation of

the conveyor T.

With reference to the viewpcint of Figure 1, the di-
rection of transportation of the conveyor 1s perpendicu-
lar to the plane of the shest and the generally elongate

tank 4 is thus aligned with the plane of the sheet.

In this embodiment. the cpenings S are thus ar-
ranged in a straight row which, since it extends substan-
tially along the tank 4, is arranged transverse the direc-
tion of transportation of the underlying conveyor T. The
supply nozzles 10 are arranged in a similar manner and
the valve devices 11 may therefcre include a single cy-
lindrical male cbturator which is ccmmon to all the
valves and is constituted by a shaft 12 wilh diametral
holes 13 corresponding to analogous pairs of openings
9 and nozzles 10. The shaft 12 is fitted sealingly so as

" lo be rotatable about its cwn axis in a vaive body 1

4

which in practice is constituted by a tubular casing fitted

below the tank 4 in alignment with the cpenings 9.
At [east one end of the shaft 12 is connected to

a

drive member 15. This member, which is constituted, for
example, by an eleclric molor associated wilh a reduc-

tion unit, can rotate the shaft 12 between:

- a delivery position (shown in conlinuous outline in
Figures 1 and 2), in which each of the diametral
holes 13 is exaclly aligned with a respective open-
ing 9 (which communicaltes with the cavity in the tu-
bular casing 14 through a corresponding opening

" 9ain the casing 14) and with the underlying delivery
nozzle 10, so that the product M (the meringue mix-

ture) can be discharged from the tank 4, and
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poured, the tank having an inlet (3) for receiving said produgt arddl aREP 1357
outlet (9) in the bottomof the tank (4) Ghavi ng associated thdrdwith a
delivery nozzle (10) for metered pouring of precise anounts of] small
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outline in Figure 2 only) in which the holes 13 are

in positions approximately at right angles to their
open positions, so as o close the openings § and
9a and thus pravent the proeduct M from coming out
of the tank 4.

Between the internal surface of the tubular casing
14 and the outer surface of the shaft 12, at least at the
two ends of the shaft 12, there are preferably sealing
elements 16 constituted, for example, by tubular seals.

The metered pouring of the mass M from the tank
4 towards the underlying conveyor T thus takes place
as a result of the rotation of the shaft 12 (by the motor
15) between the open position and the closure position
described above. _

In particular, the quantity of the aerated product M
delivered at any particular time will depend {if other fac-
tors such as the cross-sections of the openings 9 and
9a, of the holes 13 and of the nozzles 10 remain the
same) upon the duration of the period for which the shalft
12 is kegt in the cpen position.

The Applicant has found that the functional solution
described enables aerated producls such as, for exam-

ple, meringue mixture, to te poured in extremely precise
measured quantilies even when the specific gravity of

lhe product delivered is very low (for example, of the
order of 0.3) and the measured quantities tc be achieved
are extremnely small, for example, of the order of 1/2cm3.

 In particular, it has been found that, with the use of
the solution according to the invention, none of the prob-
lems encountered with the supply of aerated products
by pouring/batching machines according 1o the prior art
(either of the type with pistons. or of the type with man-
ifolds) occur in the nozzies 10 or in the delivery aper-

lures (the openings 9. 9a and the holes 13).

Without wishing to be bound to any specific theory
in this connection, this result seems to be attributable
primarily to the fact that, in the machine according to the
invention. the mass of the aerated product M to be de-
livered is kepl. in a substantially conlinuous and static
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continucus and static aeri- form pressure greater than at nosphe ?stﬁp 1997
sure in the enpty portion of the tank (4),, and - valve neang ({1 3
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plenum in the upper portion of the tank 4. this is quite

unlike what occurs, on the other hand. in machines with

manifolds. in which the product to be delivered is kept

under dynamic pressure conditions by the pumping ac-

tion of the device which supplies the product to the man-

ifold {typically the turbo-mixer) with continual variations

in the pressure level and condilions as a result of the

opening and closing of the delivery nozzles and with’

pressure losses which difler according to the different .

paths which the mass of the product has to follow to

reach the various supply nozzles.
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A machine for the metered pouring of flowable prod-
ucts, including:

a generally closed tank (4) for collectling the
product o be poured, the tank having an inlet
(3) for receiving said product and an outlet (9)
in the bottom of the tank (4) having associated
therewith a delivery nozzle (10) for metered
pouring of precise amounts of small quantities
of said product,

supply means (2) for supplying through the inlet
(3) to the tank (4) 2 mass (M) of the product to
be poured while leaving a portion of the tank (4)

-empty of the product (M).

pressure-regulating means (6-8) for maintain-
ing a substantially continuous and static aeri-
form pressure greater than atmospteric pres-
sure in the empty portion of the tank (4), and
valve means (12.13,14) connecting said outlet
(9) and said delivery nozzle (10). the valve
means (12.13.14) being switchable selectively
between an open position. in which the product
can be discharged from the tank outlet (9) in
precise measured quantities through the valve
means (12.13,14) and a closed position. in
which the valve means (12) blocks the product
from coming out of the tank (4).

characterised in that

the tank (4) is provided with a funnel- or channel
shaped bottom portion,

a plurality of oullet< () are provided ahgned in
said bottom portion of the tank (4). having as-
sociated therewith a respective plurality of de-
livery nozzles {(10). one for each outlet (9). the
valve means (12,13.14) constituting the only
obstruction to block flow of the product from the
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(1). 3. A ITB.ChI ne according to Claim.2 arg teri SEFI hat

merl with the cpenings (2) in the tank (4) bot-

tom, said obturator including a rotatable cylin-

drical body (12) with said through-holes (13) ar-

ranged diametrically. whereby when the valve

means (12.13.14) are in said open position. the

prcduct can be freely discharged simultane-
- ously from all the tank outlets (9).

2. A machine according to Claim 1, characterised in
that the supply means (3) are constituted by a de-
vice (2) for producing the aerated product to be
poured by the machine (1).

3. A machine according to Claim 2, characterised in
that the device (2) is a turbo-mixer.

4. A machine according to any cne of the preceding
claims, characterised in that the pressure-regulat-

ing means (6 to 8) maintain a relative aeriform pres-

sure of the order of 0.2-0.3 atmospheres (an abso-
lute pressure of 1.2-1.3 atmospheres) in the empty
portion of the tank {4).

5. A machine according to Claim 1. characterised in
that a conveyor device (T) associated with the ma-
chine can move the product (M) delivered by the
machine along a path of movement in a predeler-
mined direction, and in that the tank outlets (@) for
the product (M) to be poured are arranged in a row
generally transverse the path of movement of the
conveyor (8).

6. A machine according to any one of the preceding
claims, characterised in that the machine is associ-
ated with a device (2) for producing meringue mix-
ture as the aerated product to be poured by the ma-
chine (1).
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ABSTRACT

A machine for the metered pouring of fluid product

The product to be poured, which is typically
constituted by an aeratéd product such as meringue
mixture or the like, is admitted to a tank (4) which is
kept closed and only partially filled with the product
(M) to be poured. A continuous, static, relative
aeriform pressure, typically of the order of 0.2-0.3
atmospheres, is maintained in the portion of the tank
(4) which is not occupied by the-product (M) . The
product is poured through openings (9) in the lower
portion of the tank (4) which are associated with
deliﬁery nozzles (10) controlled by obturators (12),
preferably of the cylindrical, male type.

The preferred application is for pouring small measured
quantities of meringue mixture for making meringues.

(Figure 1).



