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An aseptic rotating positive-displacement batcher.

@ The invention relates to an aseptic rotating
positive-displacement batcher. The batcher is
contained within a shell (1), in which an aseptic
environment is maintained, and comprises a
rotating tank (2) to which positive-displacement
pumps (3) and filler heads (4) are solid, through
which filler heads (4) the product, aspirated
from the rotating tank (2) by the positive-
displacement pumps (3), exits from the batcher
in order to be introduced into final containers
(5); in the said batcher, the internal space
comprising all of the zones of the batcher cros-
sed by the product is sealed with respect to the
surrounding environment and is defined by
walls aimed at withstanding a predetermined
high pressure.
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The invention relates to an aseptic rotating posi-
tive-displacement batcher.

Rotating positive-displacement batchers are
used in continuous packing plants characterised by
high productivity. These machines comprise a rotat-
ing tank from which the product, which arrives
through an inlet conduit, is introduced into containers
by means of a series of filler heads which are solid in
rotation with the tank and which are fed by positive-
displacement pumps, also solid in rotation with the
tank.

Supports are envisaged below each filler head,
which supports are also solid in rotation with the tank,
on which the containers are placed during the various
filling phases; the machines generally comprises an
inlet star, which feeds the batcher with the empty con-
tainers and an outlet star which extracts the full con-
tainers from the batcher.

In the majority of these machines, mechanical or-
gans such as shutters, agitators and similar are con-
tained internally to the tank.

To permit of functioning in aseptic conditions, the
said batchers are closed in a shell internally to which
a sterile gas atmosphere, kept at a pressure slightly
above that of the atmosphere, is maintained; the
higher pressure permits of avoiding contact between
the product and the external atmosphere.

A machine of this type is described in European
Patent no. 72354 (corresponding to US patent
4489769), of the same Applicant.

Apart from the various problems that these
mechanical organs internal to the tank may create,
that is, the possibility of product stagnation, wear in
moving organs etc in this type of machine the prelim-
inary sterilisation operations of the machine itself are
quite long and complex; especially, with the aim of en-
suring a perfect sterilisation, it is often necessary to
have recourse to sterilising chemical substances, an
action which is never popular with producers, in par-
ticular when the said chemical substances are util-
ised in the part crossed by the product itself.

A principal aim of the present invention is that of
eliminating the above-mentioned drawbacks by pro-
viding an aseptic batcher, continuously functioning, in
which the preliminary sterilising operations are ex-
tremely easy and secure and do not require the use
of sterilising chemical substances in the parts of the
machine crossed by the product.

A further aim of the present invention is that of
providing a batcher internally to which there is no
stagnation of the product.

An advantage of the present invention is that of
not envisaging, internally to the batcher tank, fixed
mechanical parts or parts in movement among them-
selves.

A further advantage of the present invention is
that of permitting of correct filling of the containers.

These aims and advantages and others besides
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are all attained by the batcher, object of the present
invention, as it is characterised in the claims, which
is closed in a shell in which an aseptic environment is
maintained, and which comprises a rotating tank to
which positive-displacement pumps and filler heads
are solid, through which the product, taken from the
tank by the positive-displacement pumps, exits from
the batcher to be introduced in final containers; in the
said batcher, the internal space comprising all of the
zones of the batcher crossed by the product is sealed
with respect to the outside atmosphere and is defined
by walls aimed at withstanding a predetermined pres-
sure.

Further advantages and characteristics of the
present invention will better emerge from the detailed
description that follows, made with reference to the
accompanying drawings, which represent a preferred
embodiment here illustrated in the form of an non-lim-
iting example, and in which:

- Figure 1 shows a vertical elevation section of

the batcher;

- Figure 2 shows a shematic view, from above, of

the movement of the containers in the batcher.

The batcher comprises a column 20 which is
placed in rotation with respect to a fixed base 22, by
means of a gear 21 which meshes with a pinion (not
illustrated). A rotating tank 2 is solidly connected to
the column 20 and rotates with it; the product to be
batched enters the rotating tank 2 through an inlet
conduit 6. A plurality of positive-displacement pumps
3 and a plurality of filler heads 4 are solid to the col-
umn 20 and therefore to the rotating tank 2, each one
of the said filler heads 4 being connected to a respec-
tive positive-displacement pump 3.

In each filler head 4 a distributing valve 7 is en-
visaged, connected to the inside of the rotating tank
2 by means of a radially-arranged outlet conduit 8;
further envisaged is a transit conduit 9, again relative
to eachfiller head-positive displacement pump group,
which transit conduit 9 connect the distributing valve
7 with the chamber of the relative positive-displace-
ment pump 3. Each filler head 4 further comprises an
outlet mouth 10 whose opening and closing is activat-
ed by means of a shutter 11 which is slidingly solid
with the cursor 12 of the relative distributing valve 7;
whatever position the said cursor 12 is in, the outlet
mouth 10 is always in communication with the rela-
tive transit conduit 9.

Following the axial movement of the cursor 12,
commanded by command means 26 of known type,
each distributing valve 7 can assume a first position,
in which the shutter 11 closes the outlet mouth 10 and
the outlet conduit 8 is in communication with the tran-
sit conduit 9, and a second position in which the shut-
ter 11 opens the outlet mouth 10 and the outlet con-
duit 8 is not in communication with the transit conduit
9.

The pumping movement of the piston of the pos-
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itive-displacement pumps 3 is obtained, as in ma-
chines of known type, by means of a fixed inclined an-
nular guide 23 in which run a plurality of wheels 27,
each solid in vertical sliding with the stem of a pump;
as in machines of known type, the inclination of the
guide 23 is variable so that the run, and thus the ca-
pacity of the positive-displacement pumps 3 can be
varied.

A support 28 is envisaged below each filler head
4, on which support 28, in the inlet zone of the ma-
chine, an empty container 5 is inserted by means of
an inlet star 30 and from which, in the outlet zone of
the machine, the filled container 5 is removed by
means of an outlet star 31. Each support 28 can slide
axially in such a way as to approach or distance itself
from the relative filler head 4; such movement is com-
pleted by means of the lifting of a stem, not in the fig-
ure, to which a wheel 29 is solid which, during the ro-
tation of the machine, rolls on a cam 25 made on a
fixed frame 24.

Steams barriers are envisaged at the zone inter-
ested by the positive-displacement pumps 3 run and
at the zone interested by the cursors’ 12 run, to guar-
antee the sterility of the packing.

The rotating tank 2 is constructed from thick
sheet steel in order to withstand high internal pres-
sures; furthermore, its bottom wall is convexed with
its convexity turned inwardly to the rotating tank 2 it-
self.

All the outlet conduits 8, arranged radially with
respect to the rotating tank 2, end in the tank 2 tan-
gentially to its bottom wall; all the transit conduits 9
are bored below the outlet conduits 8 and therefore
outside the rotating tank 2; also all of the filler heads
4 and the positive-displacement pumps 3 are ma-
chined outside the tank 2.

Further, the internal space comprising all the
zones of the batcher crossed by the product, that is
to say mouth of the inlet conduit 6, the inside of the
rotating tank 2, the outlet conduits 8 and transit con-
duits 9, the inside of the filler heads 4 and the cham-
bers of the positive-displacement pumps 3, is sealed
with respect to the surrounding area, a fact which is
particularly relevant with regard to what follows.

All the zone of the batcher interested in the pack-
ing of the product is closed, as happens in many other
machines of known type, in a shell 1 internally to
which the sterile-gas pressure is held slightly above
normal.

With the aim of understanding the functioning of
the batcher, it is well to remember that the guide 23,
the cam 25 and the activating devices of the distrib-
uting valve 7 are made in such a way as to cause the
movement of the various organs with predetermined
phases with respect to the rotation of the column and
thus the rotating tank 2.

Following the rotation of the tank 2, the various
filler heads 4 reach a circular section A of the machine
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in which the positive-displacement pumps 3 effect
the delivery and a circular sector B of the machine in
which the positive-displacement pumps 3 effect the
aspiration. In sector B the outlet mouths 10 of the fill-
er heads 4 are closed by the shutter 11 and the outlet
conduits 8 and transit conduits 9 are in mutual com-
munication; in this sector the positive-displacement
pumps 3 effect the aspiration run and fill up with the
products coming from the tank 2.

When the head enters sector A of the machine,
the filling operation is effected; the command means
26 lift the cursor 12 so as to interrupt communication
between the 8 and transit conduit 9 and open the out-
let mouth 10; contemporaneously the delivery phase
of the relative positive-displacement pump 3 is acti-
vated, which sends the product through the outlet
mouth 10 into the underlying container 5.

One of the advantages of the batcher of the in-
vention is represented by the fact that the container
can be lifted up until its bottom is at the level of the
outlet mouth 10 of the relative filler heads 4; in these
conditions the filling takes place from the bottom so
as to avoid any possible gas-bubble trapping internal-
ly to the product.

It should be noted that the command means 26
act on the cursor 12 of the distributing valve 7 only in
the case in which there is a container 5 present; in the
opposite case the shutter 11 is not lifted and the prod-
uct in the delivery phase re-enters the rotating tank
2 through the outlet conduit 8 and transit conduits 9
which remain in communication.

The fact that the inside of the rotating tank 2 is
not occupied by any mechanical organ prevents the
creation of any regurgitation of stagnation of product;
the very convex conformation of the bottom of the
tank, together with the particular arrangement of the
outlet conduits 8, prevents any stagnation of the
product.

The machine in question makes the initial oper-
ations of cleaning and sterilisation, which are neces-
sary before any work cycle of the machine can begin,
very simple and safe.

In fact it is impossible to introduce, in the zone of
the machine which is crossed by the product, steril-
ising fluid, that is, steam, at a high temperature (and
thus at a high pressure), inasmuch as the said zone
is sealed with respect to the surrounding environment
and the machine is made to withstand such high pres-
sures. The machine described, for example, is made
in such a way as to be able to withstand pressures
above 6 bars. The fact that steam at high pressure
and temperatures can be used (steam having a tem-
perature of above of 160°C can be used) allows the
absolute certainty that the sterilisation will be com-
plete in the zones of the machine which are crossed
by the product.

The sterilisation phase is effected in "dynamic"
conditions; the machine is made to function, pretend-
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ing that the steam that has been introduced into it rep-
resents the product. In these conditions all the parts
of the machine which, during the filling operations,
will come into contact with the product, come also, in
this phase of "dynamic" sterilisation, into contact with
the high-temperature steam which thus sees to a per-
fect sterilisation.

Also the cleaning operations are effected iunder
dynamic conditions; the special conformation of the
tank ensures, at the end of the operation, that the
cleaning fluid is perfectly drained.

All the external parts of the batcher which do not
come into contact with the product and which are en-
closed in the shell 1 are, at the beginning of each cy-
cle, sterilised following traditional methods, for exam-
ple using a hydrogen peroxide solution.

The above-described initial washing and sterilis-
ing operations can be performed in an extremely sim-
ple and rapid way, in that at the end of a work cycle
it is sufficient to connect the inlet conduit 6, by means
of a common deviating valve (not illustrated), with
sources of, respectively, pressurised steam or clean-
ing fluid.

Claims

1. An aseptic rotating positive-displacement batch-
er, which is closed in a shell (1) in which an asep-
tic environment is maintained, and which com-
prises a rotating tank (2) into which the product
to be batched enters through an inlet conduit (8),
to which rotating tank (2) a plurality of positive-
displacement pumps (3) and a plurality of filler
heads (4) are solid, through each of which filler
heads (4) the product, taken from the rotating
tank (2) by means of the said positive-displace-
ment pumps (3), exits from the batcher to be in-
troduced in final containers (5), characterised by
the fact that the internal space comprising all of
the zones of the batcher crossed by the product
is sealed with respect to the outside atmosphere
and is defined by walls aimed at withstanding a
predetermined pressure.

2. Abatcher as in claim 1, characterised by the fact
that: it comprises a plurality of distributing valves
(7), which distributing valves (7) cursors (12) are
each inserted in a filler head (4); it comprises a
plurality of outlet conduits (8) each of which con-
nects the rotating tank (2) with one of the said
distributing valves (7); it comprises a plurality of
transit conduits (9) each of which connects a dis-
tributing valve (7) with a relative positive-distrib-
ution pump (3); each filler head (4) comprises an
outlet mouth (10), which outlet mouth (10) open-
ing and closing is activated by means of a shutter
(11) slidingly solid with the cursor (12) of the rel-
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ative distributing valve (7), which distributing
valve (7) is always in communication with the
transit conduit (9); each distributing valve (7) can
assume, on command, a first position, in which
the shutter (11) closes the outlet mouth (10) and
the outlet conduit (8) is in communication with
the transit conduit (9), and a second position, in
which the shutter (11) opens the outlet mouth
(10) and the outlet conduit (8) is not in communi-
cation with the transit conduit (9).

A batcher according to claim 2, characterised by
the fact that: the bottom wall of the said rotating
tank (2), the inside of which is completely free
from obstructions, is convexed with the convexity
turned upwards towards the inside of the rotating
tank (2) itself; each of the said outlet conduit (8)
is arranged radially with respect to the rotating
tank (2) and ends in the rotating tank (2) tangen-
tially to its bottom wall.

A batcher according to claim 1, characterised by
the fact that the wall which define the internal
space comprising all of the zones of the batcher
which are crossed by the product are conformed
in such a way as to withstand an internal pressure
of fluid (steam) of above 6 bars.

A batcher according to claim 1, of the type com-
prising a plurality of supports (28) for the said
containers (5), each arranged below a respective
filler head (4), characterised by the fact that
means of known type are envisaged to lift each
support (28) up until the bottom of the container
(5) resting on the said support (28) is in proximity
to the of the relative filler head (4) outlet mouth.
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