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Device for homogenising, mixing and emulsifying liquid products.

@ The device comprises a pump (1) driven by a
motor (2) and connected by an inlet conduit (3)
to a container (4) of a product to be treated and
to preferably adjustable valve means (5) for the
aspiration of air. The pump delivery is connec-
ted to an outlet conduit (6) realised and/or
equipped in such a way as to slow down the
outlet flow of the product-air mixture aspirated
by the said pump (1), so that said mixture is
subjected to energetic mechanical whipping
action internally to the said pump (1) and also
during its passage through the said outlet con-
duit (6); thus, on exiting from said outlet con-
duit (6) it assumes the desired creamy aspect.
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The invention relates to a device for application in
industrial or domestic contexts, easy to make and
very reliable, for homogenizing, mixing and emulsify-
ing liquid products in general, in particular milk, coffee
and cream, with the aim of giving these products a
creamy look, and if necessary also to heat them up.
This device is for example suitable for whipping
cream, either at room temperature or previously ref-
rigerated, and to create creamy milk and/or coffee, hot
or cold, particularly with breakfast in mind.

The characteristics of the present device, and the
advantages it confers, will become evident from the
following description of some preferred embodiments
of said invention, here illustrated purely in the form or
non-limiting examples, in the accompanying figures of
the two attached sheets, in which:

— Figure 1 shows schematically a first embodi-

ment of the device;

— Figure 2 shows details according to a section

along line lI-ll of fig. 1;

— Figure 3 shows schematically and with some

parts in section, a different embodiment of the last

part of the circuit of the device;

— Figures 4, 5 and 6 show, schematically, three

more embodiments of the device;

— Figure 7 shows details according to a section

along line VII-VII of fig. 6.

With reference to the drawings, fig. 1 shows a
pump 1 of any type, for example a displacement pump
(gear-type, rotary-type, vane-type) or a reciprocating
pump (suction-type), or rotary-reciprocating, or of
other type, driven preferably by a motor 2 of any suit-
able type, for example an electric motor. Parts 1 and
2 can be connected fixedly or removably, in such a
way that, for example, it is possible to put the motor-
less part into the refrigerator. This removable faculty
is useful for example in the domestic version of the
device, in order to ensure the correct cooling of the
device and to permit of repeated use, without the need
to empty the device after each use. The pump 1 has
the function of aspirating the liquid product to be
treated and subjecting it to an energetic mechanical
action. Good results have been obtained with gear
pumps and suction-pumps, but any type can be used
for the purpose. The rating characteristics of parts 1
and 2 will be chosen according to the quantity of the
product to be treated and thus according to the use
modalities, domestic or industrial, of the device.

The pump 1 aspirator is connected, by means of
an inlet conduit 3 of suitable section, to the container
4 of the product. The inlet conduit 3 will advan-
tageously have at its end a metal or plastic hollow
lance, which lance can be inserted into a cardboard
container of the type used for packaging milk, coffee
or whipping cream.

Valve means 5 of any known type (for example an
adjustable throat) is envisaged, connected to the said
inlet conduit 3, which valve means 5 permits of intro-
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ducing a correct quantity of air into the product flow
aspirated by the said pump 1. The said valve means
5 may be equipped with a graduated knob (not illus-
trated) which facilitates the regulation and adaptation
of the said valve means 5 to the product to be treated.
The air has the aim of slowing down the quantity of
product aspirated by the pump and of enhancing and
stabilising the emulsion and the bulk increase that the
product attains during passage through the said
device.

The pump 1 delivery is connected to an outlet
conduit 6 of any suitable material having internal sec-
tion and length appropriate to the required slowing of
the product flow, in order that said product flow under-
goes energetic mechanical whipping action by the
internal components of the pump 1 and in order to
contribute to the process of homogenisation, mixing,
emulsifying and bulk increase that the product under-
goes on passing through the present device.

It is not excluded that the same results could be
obtained by using an outlet conduit 6 of wide section
also, and of modest length, and by throttling oppor-
tunely the outlet of the said outlet conduit 6, for
example with a spout of suitable diameter and prefer-
ably removable in order to facilitate the cleaning of the
device.

If the product to be treated has not been previ-
ously chilled or heated, but must be by the end of the
process, it can be envisaged that at least one of the
conduits 3 and/or 6 be chilled or heated with any sol-
ution (see below). For example, to produce coffee
cream, the starting product could be coffee mixture of
the type commercialised in cardboard cartons which
would then be heated during its passage through the
conduits 3 and/or 6. To produce creamy milk, or whip-
ped cream, the product can be previously refrigerated
or worked upon at room temperature, so that the con-
duits 3 and/or 6 can be kept at room temperature. To
produce hot creamy milk, the milk can be heated on
passing through the conduits 3 and/or 6. If, with the
same device, alternately hot and cold products, or
products at room temperature have to be freated,
means will be envisaged for cooling, or at least for
bringing to room temperature both conduits 3 and/or
6 first heated by other means, each time that a trans-
fer from working with hot products to working with cold
products or with room temperature products is neces-
sary (see below).

In cases in which the outlet conduit 6 is made
without final throttling possibility and the product must
be braked with a correct dimensioning of its length
and of its internal diameter, it is envisaged that the
heat exchange of heating and of cooling should be
effected on this part of the circuit since itis the longest.

One of the problems to be resolved in the realis-
ation of a device which works as heretofore des-
cribed, consists in reconciling the considerable length
of the outlet conduit 6 and its small section, with the
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need to clean said outlet conduit 6 periodically in order
to ensure hygiene. To solve this problem, (see figures
1 and 2), the outlet conduit 6 has been made in the
form of a groove, for example on the face of a plate 7,
to which is fixed another plate 8 having the function
of closing the groove section and transforming it into
a conduit. In the example in fig.1, the outlet conduit 6
has a serpentine form, but it can be made in spiral
form, or in other ways. By separating the plate 8 from
the plate 7, it is possible to reach the channels defin-
ing the outlet conduit 6 and clean them with liquid and
a brush.

In figure 2 it can be seen that at least one of the
plates 7 and 8 can incorporate electic resistance 9, for
example, of the armoured type, by means of which it
is possible when necessary to heat up the outlet con-
duit 6, creating in this way a sort of small electric hea-
ter. The electric resistance 9 can be activated
together with the electric pump 1 and 2 or it can be
permanently active and controlled by a thermostat. If
the product must be treated at room temperature, the
resistance 9 will not be activated. If the device must
pass rapidly from hot working to cold working, chan-
nels will be envisaged where water at normal tem-
perature from the municipal supply will be introduced
and will circulate to realise a rapid cooling of the
water.

The above-described solution, which makes
reference to figures 1 and 2, is rather complicated,
especially since the section of the outlet conduit 6 is
small.

This problem can be solved by adopting the fol-
lowing solution. The outlet conduit 6 can be of wide
section, and internally to said outlet conduit 6 a body
can be housed which body reduces the section of the
said outlet conduit 6 to the desired size. The section
changes from being full to being annular, increasing
the loss of pressure due to friction produced by the
outlet conduit 6, which therefore can be of a shorter
length than that of the full-section version. Figure 3
illustrates the outlet conduit 6 having internally, in
lengthwise direction, an armoured electric resistance
which can be fixed or arranged so that it can be with-
drawn from the said outlet conduit 6 for internal clean-
ing or maintenance of the said outlet conduit 6. For
this last aim, differently from what is illustrated in fig-
ure 3, the outlet conduit 6 may be envisaged to have
a "T" shaped end piece in order to provide a mouth,
necessary for the removable application of the resist-
ance 10. The resistance 10 performs instantaneously
a heating action and is activated and de-activated
together with the activation and de-activation of the
pump 1 and 2.

Figure 4 shows a further perfected solution, which
envisages that the electric resistance 10 is external to
the outlet conduit 6 and which also envisages inter-
nally to said outlet conduit 6 a rod 11 of any suitable
material, even being flexible, which rod 11 has a dou-
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ble function: to reduce the internal section of the outlet
conduit 6 to the appropriate size; and to ensure
through its vibrations a constant internal cleaning of
the outlet conduit 6, thanks also to the pulsating cir-
culation of the product determined by the pump 1. A
jet-breaker spout 12 is positioned on the outlet mouth
of the outlet conduit 6, which mouth is formed out of
a tract of said outlet conduit 6, said conduit being "T"-
shaped, as indicated by 106 in figure 4; said "T" shape
permits the realisation of the said small mouth on
which plug 111 can be screwed solid to an extremity
of the rod 11.

Therod 11 can be metallic and/or of suitable plas-
tic material. Differently from the illustration, the rod 11
can be anchored at the initial rather than at the final
tract of the outlet conduit 6.

Figure 5 shows another, further perfected solu-
tion, which envisages the outlet conduit 6 spiralised
internally to an annular space 52 closed at its ends
and defined by two concentric bodies 13 and 14, so
that the part of the annular space 12 not occupied by
the spirals of the outlet conduit 6 describes a spiral-
shaped channel in which hot water can be made to cir-
culate, or steam, or water from the municipal supply
if room temperature is required for an operation. This
solution and the even more perfected one the descrip-
tion of which follows, with reference to figures 6 and
7, are particularly suitable for application on coffee
machines such as those used in bars and clubs.

In the final figures the outlet conduit 6, with inter-
nally the rod 11, is bent into a cylindrical spiral shape,
so that it occupies little space and it is circumscribed
by another spiralised tube 15 which is connected at
one of its ends, with the interpositioning of a solenoid
valve 16, to the boiler producing hot water or steam.
When the electric pump is activated 1 and 2, the sol-
enoid value 16 having calibrated or calibrate orifice is
opened and causes a suitable quantity of hot water or
steam to circulate in the interspace existing between
the tubes of the outlet conduit 6 and those of the
spiralised tube 15, in an opposite flow direction to that
of the product in the outlet conduit 6, which product is
then heated up. If the product must be worked upon
in cool or room temperature conditions, as for
example in the case of milk or whipping cream, on
activating the electric pump 1, a solenoid valve 17 is
opened which connects the conduit 15 to another con-
duit 18, which conduit 18 is connected to the munici-
pal water supply. In this way, the outlet conduit 6 is
cooled, even if it had been used just before for the pro-
duction of, for example, hot custard.

By means of another solenoid valve 19, the con-
duit 18 is connected to the inlet conduit 3. This further
solenoid valve 19 opens during the cleaning phase of
the device, when the last part of the same inlet conduit
3 isimmersed in a container with some detergent. The
cleaning phase can be effected even more efficiently
by unscrewing the plug 111, agitating the rod 11 in the
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fashion of a tube-brush, and then removing the same

rod 11 completely in order to clean it perfectly.

Claims

A domestic or industrial device, for homogenis-
ing, mixing, and emulsioning liquid products in
general, in particular milk, coffee and cream, to
give to these products a creamy aspect which
makes them particularly suitable for breakfast
consumption, comprising:
— at least one pump (1) of any type, having
suitable characteristics and being driven by
any suitable motor (2) connected or connect-
able to the said pump (1);
— an inlet conduit (3) which connects the aspi-
ration of the said pump (1) to a container (4)
of the product to be treated;
— at least one valve means (5), regulated or
regulatable, also connected to the aspiration
of the said pump (1), to permit of the injection
of a correct quantity of air into the product
aspirated by the said pump (1);
— an outlet conduit (6) connected to the outlet
of the pump (1) and made in any way and/or
equipped with any suitable means so as accu-
rately to slow down the outlet flow of the pro-
duct-air mixture from the said pump (1), in
such a way that said mixture must be subjec-
ted to an energetic mechanical whipping
action inside the pump (1) and will assume,
also when running through and exiting from
said outlet conduit (6), the required creamy
aspect.

A device as in claim 1, wherein if the product to
be treated must be heated or cooled, means (10)
are envisaged which condition the said productin
such a way before it is aspirated by the said pump

().

A device as in claim 1, wherein if the product to
be treated must be heated or cooled, means (10)
of any suitable type are envisaged which condi-
tion the product in such a way during its passage
through at least one of the inlet conduits (3)
and/or one of the outlet conduits (6) of the pump

).

A device as in claim 1, in which the outlet conduit
(6) is sufficiently long and narrow or in any case
correctly proportioned legthwise and in internal
section to perform the necessary slowing-down of
the product.

A device as in claim 4, wherein the outlet conduit
(6) has full section.
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6.

7.

9.

10.

1

12

13.

14.

A device as in claim 4, wherein the outlet conduit
(6) has annular section.

A device as in claim 4, in which the outlet conduit
(6) is in the form of a groove on a body (7) which
body (7) has another body (8) removably fixed
upon it, which body (8) closes the said groove and
makes of it a conduit (6); wherein said two bodies
(7) and (8) can be separated and the said conduit
(6) efficiently cleaned with liquid or a brush.

A device as in any one or more of the preceding
claims, wherein said means for the heating or
cooling (10) of the said product are positioned
externally to the outlet conduit (6).

A device as in any one or more of the preceding
claims, wherein said heating or cooling means
(10) are positioned internally to the inlet conduit

).

A device as in claim 9, wherein the said heating
or cooling means (10) are removable for ordinary
or special maintenance needs.

. A device as in any one or more of the previous

claims from claim 1 to claim 8, wherein the outlet
conduit (6) is internally and longitudinally equip-
ped with at least one rod (11) of any suitable, pref-
erably flexible, material, saied rod (11) being fixed
by at least one of its ends to the same outlet con-
duit (6), preferably removably, with the following
aims:
— to reduce the internal section of the outlet
conduit (6) to the appropriate value;
— to keep the outlet conduit (6) clean, thanks
to the vibrations which said rod (11) is subjec-
ted to in part from the product and in part from
the pulsating movement of the pump (1);
— to permit of efficient cleaning of the outlet
conduit during the washing phase, inasmuch
as the rod (11) can be partially removed, dis-
placed in longitudinal direction and used as a
tube-brush, and then fully removed.

A device as in claim 11, wherein the rod (11) is
fixed at one of its ends to a plug (111) screwed to
afinal, "T"-shaped tract (106) of the outlet conduit

(6).

A device as in claim 11, wherein the rod (11) can
have a linear and smooth form, or it can have any
other form, for example helical.

A device as in one or more of the preceding
claims, wherein the outlet conduit (6) comprises
a metallic tube bent into a cylindrical helical
shape or spiralised to occupy little space.
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15. A device as in one or more of the previous claims,
wherein the outlet conduit (6) is inserted in a
chamber (12) or tube (15) of any suitable type,
where hot or cold fluid can be made to circulate,
preferably against the flow of the product in the 5
same outlet conduit (6).

16. Adevice as in claim 14, wherein the chamber (12)
or the tube (15) which circumscribe the outlet con-
duit (6) can be connected by means of respective 10
solenoid valves (16) and (17) to the source of the
said hot fluid, for example to a boiler producing
hot water or a geyser-type machine of the type
used in coffee-bars which produces steam, or
similar machines, or said outlet conduit(6) canbe 15
connected with the municipal water supply (18)
for the cooling phase, its being envisaged that by
means of a further solenoid valve (19), the said
water supply (18) can be connected to the inlet
conduit (3) of the pump (1), for the washing phase 20
of the device, during which the said inlet conduit
(3) sends detergent liquid into circulation.
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