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[571 "~ ABSTRACT

A device is disclosed for dispensing and blending lig-
uid substances, for example beverages, in metered
amounts. The device is of the kind in which a blending
tray receives a first liquid from a tube, the tray being
swingable between an empty position and a filled posi-
tion, and having a perforation through its bottom wall,
and a hermetically closed container placed above the
tray and containing the second liquid component of
the blend, the improvement consisting in that at least
a portion of the container is deformable between an
expanded and a compressed position, these positions
corresponding to the empty position of the tray and to
the filled position of the tray, respectively.

12 Claims, 7 Drawing Figures
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APPARATUS FOR DISPENSING AND MIXING
LIQUID SUBSTANCES IN METERED VOLUMES

This invention relates to an automatic apparatus for
dispensing and mixing different liquid substances in
mctered amounts.

A device is known for the dispensing of mineral sub-
stances in tabloid, which are dissolved into and then ad-
mixed with a predetermined liquid volume. Such a dis-
pensing machine comprises a vessel for mincralizing
said liquid and a feed duct for mineral salts in tabloids,
which opens into said vessel. On either end of the vessel
there is pivotally mounted a lever whose second end
has detent teeth which project the ones against the oth-
ers and are staggered along the lever axis by the diame-
ter of a single tabloid. At an intermediatc point of the
lever a foraminous-bottom tank is fastened, which is
adapted to reccive a preselected unit dosage of liquid,
whose weight causes the lever to be rotated, against the
bias of a return spring, towards a position wherein the
outermost tooth engages and holds the last but one tab-
loid in the end portion of said feeding duct. The other
of said tecth, converscly, clears the last tabloid in said
duct, thus allowing the tabloid freely to drop into said
mincralization vessel. ) 25

The dispensing apparatus as disclosed has a com-
pletely automatic and reliable operation, and its con-
struction is also simple and rational.

On the other hand, the usc of solid additives (tab-
loids) involves the necessity, on account of the fact that
these substances are usually hygroscopical, of provid-
ing an appropriatc protection such as to cnsure a satis-
factory storage of the tabloids up to the time of their
usc. At any rate, the tabloids (or the like) contain inert
solid substances which take part in the mineralization
step without any desired chemical contribution thereto.

It would be desirable, and this is an object of the in-
vention, to employ, in a dispensing machine of the kind
referred to above, additives in the liquid state, which
would permit to overcome the drawbacks outlined
above. Especially in the preferred case in-which said
liquid additives arc stored in a vessel which is required
to deliver dosage units which are constantly propor-
tional to the amounts of the other liquid to be dis-
penscd, however, well known difficulties arise for mak-
ing the dispensing apparatus in a simple, rational and
economically acceptable manner.

According to the invention, these defects are over-
come by an apparatus for dispensing and mixing liquid
substances in metered amounts, comprising in a hous-
ing a duct for fecding in a preselected amount of a first
liquid in a foraminous-bottom basin swingable between
a first position corresponding to an empty condition
and a sccond position corresponding to conditions of
substantial filling with said first liquid, the opening
through said bottom having an output capacity which
is lesser than that of said duct, a hermetically scaled
container arranged above said basin, for a second lig-
uid to be admixed with the first, and a blending tank
adapted to receive the liquids issuing from said open-
ing. The apparatus is characterized in that at least one
portion of said hermectically sealed container is resil-
iently deformable between an expanded configuration
and a compressed configuration, and vice versa, said
portion having at least an opening on its bottom wall
and being mechanically connected in a linkable man-
ner with said basin, so that when the latter is switched
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from said first to said second position, the deformable
portion of the container is in its expanded configura-
tion, the result being that a certain volume of atmo-
spherical air penctrates into said container. As the
basin is switched in the reverse direction, the deform-
able portion of thé container is in the compressed con-
figuration, so that a volume of said second liquid, equal
to the air volume aforesaid issues from the container
through said opening and drops into said basin. The ap-
paratus is further characterized in that said deformable
portion of the container is fixedly housed in the appara-
tus as such and the remaining rigid portion of the con-
tainer is removable and is connected with the deform-
able portion by hermectic sealing mcans.

The features and advantages of the invention will be-
come clearer from the ensuing description, given by
way of nonlimiting example, with reference to the ac-
companying drawings, wherein;

FIG. 1 diagrammatically shows the machine accord-
ing to thc invention, in a preferred embodiment
thercof, in a first operational stage.

FIG. 2 is a partial showing of the machine of FIG. 1,
in a second operational stage.

FIG. 3 shows a diagrammatical cross-sectional view
of a detail of the machine according to FIG. 1.

FIG. 4 shows an axial cross-sectional view of the de-
tail of FIG. 3.

FIGS. 5 and 6 show a cross-scctional view taken
along the linc V—V of the detail shown in cross-section
in FIG. 4, in a first and a sccond operational position,
respectively.

FIG. 7 shows a diagrammatical cross-scctional view
taken along the line VI—VI of the dectail shown in FIG.
3.

With reference to FIGS. 1 and 2, the apparatus ac-
cording to the invention comprises a housing 8 contain-
ing a blending tank 9, above which a tray 10 is ar-
ranged, which has a hole 11 formed through its bottom
wall. The tray is pivoted at 12 at either end, so that it
is allowed to swing between a first and a second posi-
tion, a defined by the respective abutments 13 and 14,
the latter being adjustable by manually manipulating a
knob 15 of a conventional screw device 16. The abut-
ments are arranged in correspondence with the other
end of the tray, which is connected to the housing 8 by
a return spring 17. The housing also contains the cnd
portion 18 of an induction duct for a first liquid 21 (for
example demineralized water). The duct 18 has an out-
put which is greater than that of the hole 11 and is
adapted to pour into the tray 10 a predetcrmined
amount of the first liquid by the controlled actuation
(for example by a programming device, not shown) of
an clectro-magrictic valve 19, or another known de-
vice. The apparatus, in addition, comprises a scaltight
container 20 for a second liquid 22 (for example liquid
mineral salts) to be admixed with the first. Such con-
tainer is substantially formed by a bellows-like portion
(or mctering box) 23, fixedly mounted in the housing
8, and by a rigid portion (or dispenser) 24 which is re-
movable and is adapted to be connected to the portion
23 by sealtight means. Such sealing mecans are formed,
for example, by a resilient ring-like gasket 25. The me-
tering box 23 comprises, in its turn, on its bottom wall,
a movable bell 26 equipped with a hole 27 providing a
small output flow and which establishes a communica-
tion between the interior of the container 20 and the
space (preferably sterilized in a conventional manner)



3,907,167

3

of the housing 8. The bell 26, in addition, is linkably
connccted to the tray 10 by means of a rod 28.

In operation, as the programming device of the m::
chine is cnergized for controlling a blending stage, the
opening and following closure of the clectro magnctic
valve 19 allow the duct 18 to pour a predeterminad
amount of water 21 into the tray 10, so that the latter
tends to become filled (FIG. 2) even though a part of
the water drips into the tank 9 through the hole 11. Duce
to the effect of the weight of the water which has been
accumulated, the tray 10 is displaced, overcoming the
bias of the return spring 17 and the resistance offered
by the bellows 23, from the at rest position of FIG. 1
(determined by thc abutment 14) to the position of
FIG. 2 (dctermined by the abutment 13). By the
agency of the rod 28, the tray 10 drags in its displace-
ment the bell 26 so that the bellows 23 is expanded and
causes a negative pressurc to obtain within the con-
tainer 20 which is balanced by the induction, through
the‘opening 27, of a volume of air which-is proporiional
to the distance betwecn the two abutments 13 and 14.
The liquid mineral salts 22 arc thus brought from an in-
itial level H1 (FIG. 1) to a level H2 (FIG. 2) lower than
the former.

Meanwhile, the electromagnetic valve 19, as outlined
above, is closed again, so that the tray 10 is gradually
emptied and the weight of water thereon is released.
Summing up, the tray is recalled by the spring 17 to the
previous position. Likewise, also the bell 26 is restored
to its initial position, by originating in the interior of the
container 20 a pressure which causes thc ejection,
through the opening 27, of a liquid volume 22 equal to
the air volume which had been previously introduccd
into the container concerned. It is understood that the
opening 27 should be proportioned, in connection with
the fluidity of the liquid 22, so as to permit the intro-
duction of air as well as the ejection of the liquid only
whenever required in the stages of the operative cycle
of the machine. The liquid 22 which emerges drips,
preferably through the tray 10 and the hole 11, into the
tank 9 so that the two liquids can be admixed together
spontancously or through conventional devices which
are adapted to the purpose. It is apparent that the dos-
age of the liquid 22 which is dispensed every time by
the container 20 is a function of the distance between
the abuiments 13-and 14, so that it is possible to vary
the dosage itsclf (and thus the water to mineral salts ra-
tio) by adjusting said distance by the knob 15; to this
purpose, the knob can be equipped with a graduated
scale (not shown). As soon as the liquid, 22 is ex-
hausted, the rigid dispenser 24 of the container 20 can
be replaced without any difficuity.

As it appears in FIGS. 1 and 2, this dispenser has vir-
tually the shape of a bottle whose mouth is connected
in a sealtight manner with the metering unit 23 by
means of the gasket 25. To effect this connection, the
dispenser 24 should thus be placed upside down as
shown in the drawings; in this connection, for hygienic
reasons and to prevent possible spillages of the salts 22,
between the dispenser and the metering unit a shutter
device is preferably inserted, which will now be de-
scribed with reference to FIGS. 3, 4, 5, 6, 7.

The shutter comprises a hollow body 29 which is sub-
stantially cylindrical and is partially surrounded by a
ring 30 (preferably of a resilient material ) whose inner
surface is equipped, for example, with tiny transversal
ribs (not shown) which are adapted to ensure a tight
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seal with the body 29. The outer surface of the ring 30
is equipped with a projection 31, which is locked in a
scaltight manner to the mouth of the dispenser 24; the
fastening of the projecting portion (and thus of the en-
tire shutter) is carried out with known means such as
a metal strip 32.

The ring 30 has in its interior a hollow space which
is partitioned by the body 29 into two symmertrical
parts 33 and 34. In correspondence with said hollow
space the side surface of the hollow body 29 is
equipped with two pairs of holes 35, 36 and 37, 38,
which are set diametrically opposite to each other. The
holes of each pair arc axially spaced apart, each in the
opposite direction, by a horizontal diaphragm 39 which
interrupts the inner hollow space of the body 29.

The latter is divided also axially in its interior by a
vertical diaphragm 40, which, together with the hori-
zontal one 39, partitions the interior of the body 29 into
two upper ducts 41, 43 and two lower ducts 42, 44. The
two ducts 42 and 44 (and preferably also the ducts 41,
43) are properly staggercd with respect to ecach other.

On a side of the ring 30, the body 29 has an enlarged
portion 45, whereas, on the other side, the body has a
detent tooth 46; the latter and the enlarged portion 4§
prevent any axial displacement between the body 29
and the ring 30, whereas the relative rotation therebe-
tween is permitted. As soon as the dispenser 24 (and
thus the ring 30) is positioncd with respect to the body
29 in the angular position shown in FIG. 5, the couples
of holes 35, 36 and 37, 38 arec in communication with
the hollow spaces 33 and 34, respectively. The ducts 41
and 43 are thus connected with the ducts 42 and 44, re-
spectively. The dispenser 24 can thus pour its liquid
contents (along the route 41, 35, 33; 36, 42) into the
metering bellows 23 to which it is connected as out-
lined above. The staggered relationship between the
ducts of the body 29 permits the obtention of the physi-
cal conditions which are adapted, as is known, to have
a correct pressure balance between the liquid emerging
from the dispenscr 24 and the air entering along the
route 44, 38, 34, 37, 43.

When the ring 30 is in the position shown in FIG. 6
(that is rotated through about 20° relative to the posi-
tion shown in FIG. 5), the pairs of holes 35, 36 and 37,
38 of the body 29 are shuttered by the inner walls of the
ring, so that the ducts 41 and 43 (and thus the interior
of the dispenscr 24) are no longer in communication
with the respective ducts 42, 44. Thus the dispenser 24
is hermetically sealed and can either be inserted into or
withdrawn from, the remaining part of the machine
without any risk of spilling the liquid 22. For hygienic
reasons, as the dispenscr is withdrawn, the portion of
the duct 29 which projects at the outside of the dis-
penscr can be protected from the contact with foreign
matter (such as dust) by conventional means, such as
a specially provided hood (not shown). It should be
noted that the hygienic question is of utmost impor-
tance, especially in the case considered herein, in
which the liquids 21 and 22 to be admixed are compo-
nents of a beverage or anyhow a substance intended for
direct consumption by the user. In this connection, 90°
is preferred (as outlined above) that the interior of the
housing 8 is sterile so that the air entering the dispenser
24 through the bellows 23 is also sterile, during the op-
erative stages described hereinabove.

To afford a supplementary hygienic safety, the por-
tion of the ducts 42 and 44 projecting from the en-
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larged portion 45 of the body 29 is shaped with a rect-
angular cross-sectional shape (FIG. 7). This portion is
adapted to be reccived by a fixed scating 47, also of
rectangular cross-scctional shape, with which the bel-
lows 23 is equipped, It is thus apparent that the relative
rotation between the body 29 and the ring 30 can be
effected by mercly rotating the dispenser 24. By so
doing any manual contact with the portion 29 project-
ing from the dispenser is prevented.

Obviously, there can be provided (these arc not
shown) stop means or indexing mecans for the end of
stroke, which arc adapted correctly to define the posi-
tions of relative rotation as shown in FiGS. § and 6.

From the foregoing, it is clear which are the fcatures
of constructional simplification and functionality of the
machine in question, along with the total hygienic reli-
ability in use. Inter alia, the shutter as described pre-
vents (or anyhow makes it difficult) to rcload the dis-
penser 24 with substances other than those as originally
contained thercin, the latter being preferably sterilized,
whereas the only manual operation (adjustment of the
unit dosage) is carried out from the outside of thc ma-
chine (knob 15). .

Obviously, the machine in question can have applic
thercto all the modifications which lie within the scope
of the invention; without thereby changing the charac-
teristic constructional features thereof.

What is claimed is:

1. An apparatus for dispensing and blending liquid
substances in metered quantities, comprising in a hous-
ing a duct for fecding-in a predetermined amount of a
first liquid in a foraminous-bottom tray swingable be-
tween a first position corresponding to an empty condi-
tion and a sccond position corresponding to conditions
of substantial filling with said first liquid, the perfora-
tion through said bottom wall having an output less
than that of said duct, a hermetically scaled container,
arranged above said tray, for a second liquid to be ad-
mixed with the first, and a blending tank adapted to re-
ceive the liquids issuing from said hole, characterized
in that at least one portion of said hermetically sealed
container is elastically deformable between an ex-
panded position and a compressed position, and vice
versa, said portion being equipped with at least an
opening on the bottom wall and being mechanically
connccted in a linkable manner to said tray, so that
when the latter is switched from said first to said second
position the deformable portion of the container is in
an expanded position, so that through said opening a
certain volume of atmospherical air enters said con-
tainer and when the tray is switched in the reverse di-
rection, the deformable portion of the container is
under compression conditions, so that through said
opening there emerges and drops in said tray a volume
of said sccond liquid which is equal to said volume of
air.

2. An apparatus according to claim 1, characterized
in that it compriscs in addition at least two devices,
known per se, adapted to define said first and said sec-
ond position, respectively, of said tray having a forami-
nous bottom wall, at least one of said abutments being
equipped with adjustment means adapted to vary their
mutual distance and thus to vary said volume of the
second dispensed liquid.

3. An apparatus according to claim 1, characterized
in that said deformable portion of the container is
housed in a fixed manner in the apparatus and the re-
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maining rigid portion of the container is removable and
is connccted to the deformable portion by hermetic
scaling means.

4, An apparatus according to claim 3, characterized
in that said deformable portion is formed by a metering
bellows unit whose bottom wall is formed by a rigid bell
through which said opening is formed and to which
there is pivoted either end of a rod which-is pivoted at
the opposite end to said tray.

5. An apparatus according to claim 3, wherein the re-
movable portion of the container is shaped substan-
tially in the form of a bottle having a single mouth,
characterized in that said removable portion is adapted
to be connected to said deformable portion in an in-
verted posture, that is with said mouth pointing down-
wards. .

6. An apparatus according to claim 5, characterized
in that the mouth of said removable portion in the form
of a bottle is equipped with a shutter device capablc of
giving a tight seal and to be rotated from a closing posi-
tion to an opening position, and vice versa.

7. An apparatus according to claim 6, characterized
in that said shutter comprises a substantially cylindrical
body in whose interior therc are formed a first and a
second upper duct and a first and a second lower duct,
each duct being connccted with the ambient air outside
said body by corresponding holes formed through the
side surface of said body, the latter being inserted in a
sealtight manner, at least along the axial length within
which said holes are contained, into a ring provided in
its inside with two hollow spaces through which, in said
opening position, said first and said second upper ducts
a communicate with said first and said second lower
duct, respectively, by means of their respective holes,
whereas in said closure position said holes are closed by
the inner walls of the ring.

8. An apparatus according to claim 7, characterized
in that said first lower duct of the cylindrical body axi-
ally projects with respect to said second lower duct
and, preferably, said second upper duct is likewise pro-
truding with respect to said first upper duct.

9. An apparatus according to claim 7, characterized
in that the inner hollow spaces of said ring are symmct-
rical and opposed, as diametrically opposite are said
holes of the first upper duct and the first lower duct
with respect to the holes of said second upper duct and
said second lower duct, respectively.

10. An apparatus according to claim 7, characterized
in that said cylindrical body is equipped, on a side of
said ring, with an enlarged portion and, on the other
side, with a detent tooth so as to prevent any axial dis-
placement between the body and the ring while permit-
ting a relative rotation therebetween.

11. An apparatus according to claim 7, characterized
in that the outer surface of said ring is equipped with
a projection which is locked in a scaltight manner in a
conventional way to the mouth of said removable por-
tion of the container.

12. An apparatus according to claim 7, wherein said
first and said second lower duct of the shutter project
along a second at the outside of said rigid portion of the
container, characterized in that at least the end portion
of said second is shaped with a noncylindrical cross-
sectional shape and is inserted into a similar fixed seat-
ing formed in said deformable portion of the container,
so as to allow the displacement from said closure posi-
tion to said opening position of the shutter, and vice
versa, when the removable portion of the container is

rotated.
* * ¥ % *
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