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Description

[0001] The present invention relates to a bellows pump
for delivery of gas-liquid mixtures. From document US-
5289952 there is known a device of kind disclosed in the
present application, namely a device for dispensing
foam, and capable of mixing a liquid containing a foam
agent with air.
[0002] The manually operated pumps fixed to the neck
of a container for instance made of plastics, containing
a liquid substance, are more and more used for delivery
of gas-liquid mixtures that may be in the form of foamy
substances or nebulized liquid.
[0003] Use of such kinds of pumps is of interest of
many fields such as food, hygienic and industrial field.
[0004] At least two are the requirements particularly
felt both for construction and distribution of pump delivery
systems as above mentioned.
[0005] The first requirement consists in that the entire
pump assembly generating the gas-liquid mixture be
made with mutually compatible materials in the sense
that they should be easily recyclable. For this reason one
aims at avoiding the presence of metal parts in the pumps
that are generally made of plastics, so as to avoid the
necessary separation between plastics and metals.
[0006] This is the reason, why the so-called bellows
pumps are preferred to the traditional pumps because
the elastic return of the bellows replaces the metal spring.
[0007] The second requirement consists in that one
aims at reducing to the minimum the space occupied by
this pump inside the container, for obvious reasons of
optimizing and maximizing the liquid volume so that the
container is as much small as possible, the volume of
liquid being equal.
[0008] Another requirement particularly felt by the
manufacturers of the bellows pumps of this kind is to be
able to unify as much as possible the construction of
these pumps so as to make practically irrelevant the
structure of the pump relative to the dose of liquid that
should be mixed with air.
[0009] According to the prior art some structures of
bellows pump provide for arranging the bellows inside
the container and the bellows constitutes the chamber
for the gas that will be mixed with the liquid taken from
the container.
[0010] It is clear that a structure of this kind involves a
rather significant waste of space inside the container.
Moreover the container neck should be sufficiently wide
to receive most part of the pump mechanisms, namely
the bellows and the liquid chamber.
[0011] Moreover when the type of liquid to be mixed
or the pump performance are changed, clearly also the
container should be changed because the container neck
cannot be fitted to the bellows pump applied thereto.
[0012] The bellows pumps of the prior art have also
the drawback that any undelivered liquid or dissociated
residual foam returning to the liquid state, leak along the
pump stem and tend to fill the bellows inner volume.

[0013] The presence of this accumulation of liquid
causes the modification of the mixing ratio when this is
delivered and jeopardizes the quality of the foam.
[0014] Moreover when the delivery device is not used
for several days, the residual liquid could become hard-
ened or worse dried resulting in blocking the pump op-
eration.
[0015] The object of the present invention is to remove
the above mentioned drawbacks.
[0016] More particularly a first object of the invention
is to provide a bellows pump in which prolonged accu-
mulation of undelivered liquid inside the bellows does not
occur.
[0017] Another object of the invention is to provide a
pump delivering a foam having a time constant compo-
sition.
[0018] A further object of the invention is to provide a
bellows pump with a more reliable operation.
[0019] Another object of the invention is to provide a
bellows pump that is adapted to deliver gas-liquid mix-
tures even with liquids of different density characteristics
and occupying minimum space inside the container.
[0020] A further object is to provide a bellows pump
that is able to deliver different quantities of gas-liquid mix-
tures still keeping the same dimensions of the pump body
arranged inside the container.
[0021] Still another object of the invention is to provide
a sealed bellows pump to avoid entry of water or other
liquids inside the bellows on use.
[0022] Another object of the invention is that any pos-
sible modification of the pump for liquids with different
delivery characteristics or different delivery functions
such as foaming or nebulization, may be carried out by
replacing a minimum number of pump components, with-
out being obliged to make pumps totally different as to
dimensions and/or components.
[0023] All the foregoing objects and others that will be
better pointed out hereinafter are attained by the bellows
pump for delivery of gas-liquid mixtures, whose main
characteristics are recited in the main claim.
[0024] According to a preferred embodiment, inside
the bellows the pump is provided with means for collect-
ing the undelivered residual liquid.
[0025] In this way the liquid so-collected is advanta-
geously ejected in the following delivery so as to avoid
to modify the composition of the delivered foam, whose
qualitative characteristics remain constant with time.
[0026] Still advantageously it is avoided that such liq-
uid dries and jeopardizes the pump operation.
[0027] Moreover and again advantageously the pump
has the bellows arranged outside the container and said
bellows in addition to the function of elastic return, also
forms the chamber for the gas to be mixed with the liquid.
[0028] Moreover the liquid-gas mixing chamber is ad-
vantageously arranged inside the room bounded by said
bellows and said delivery device.
[0029] A particular care is taken to make the bellows
sealed, so as to maximize its efficiency as gas chamber,
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at the same time avoiding leakage of liquid or foam from
the bellows inside. Indeed to this purpose special care
was taken to recover possible residues of non foamed
or non nebulized liquid, providing in some embodiments
a receptacle at the bellows base collecting said residues
and ejecting them on pump operation.
[0030] Moreover the pump of the invention is also pro-
vided with the possibility of delivering different liquid dos-
es, having a hollow body cooperating with the piston rod,
running in grooves of different length according to the
position taken relative to said hollow body thus adjusting
the piston stroke.
[0031] Another feature of the invention is that the bel-
lows controlling the pump compression and its return to
the rest position, is made of plastics with constant resist-
ance and elasticity features, so that during application of
hand pressure, contraction of the bellows occurs in a
uniform way and to the same extent at all its parts. This
makes the bellows shape independent from the realized
effect. In other words, should bellows be of a frustum-
conical or cylindrical shape, it obtains the same result of
gas-liquid mixture, since the variation of gas pressure
inside the bellows between start and end of the stroke is
substantially irrelevant.
[0032] This is due to the low amount of air volume in
the bellows, the velocity with which the reduction of the
bellows volume occurs and also because the bellows air
at start of the compression, begins immediately to go into
the mixing chamber where it is mixed with the liquid.
[0033] Further characteristics and features of the in-
vention will be better understood from the description of
particular embodiments of the invention shown in the ac-
companying sheets of drawings in which:

- Fig. 1 is a sectional view of a first embodiment of the
pump of the invention;

- Figs. 2 and 3 show a variation of the pump of fig. 1;
- Figs. 4 and 4a are a sectional and a plan view re-

spectively, of the hollow body of a monodose pump
of the invention in which the piston rod is sliding;

- Figs. 5 and 5a are a sectional and a plan view re-
spectively of the piston rod to be coupled with the
hollow body of fig. 4;

- Figs. 6 and 7 are two different sectional views of the
hollow body and the piston rod of the pump of figs.
4 and 5 mutually coupled in the sliding and blocking
position respectively;

- Figs. 8a to 8d are sectional views of the different
positions taken by the piston rod relative to the hollow
body of a multi-dose pump of the invention to carry
out different piston strokes;

- Fig. 9 is a view of another variation of the pump of
the invention;

- Fig. 10 shows a particular configuration of the con-
nection duct between gas chamber and mixing
chamber in the pump of the invention;

- Fig. 11 shows another constructional variation of the
invention;

- Figs. 12 and 13 show details of the annular recep-
tacle provided in the embodiment of fig. 11 ;

- Fig. 14 shows the details of the sealing arrangement
of the bellows of the pump of fig. 11;

- Fig. 15 is a constructional variation derived from the
pump of fig. 11 with a different configuration of the
annular receptacle;

- Fig. 16 is a further, variation of the pump of the in-
vention;

- Fig. 17 is a variation of fig. 1 in which the pump is
provided with an atomizer of the gas-liquid mixture;
and

- Figs. 18a, 18b, 18c and 18d show a modification of
the pump of fig. 15 during the different operative
phases.

[0034] With reference now to the figs. of the drawings
and more particularly to fig. 1, one can see that the pump
of the invention generally indicated with 1, is connected
to the neck 2 of the container 3 for instance made of
plastics, inside containing the liquid 4. The neck 2 gen-
erally has a thread so that the plug 5 may be blocked by
screwing on it.
[0035] The pump 1 has a hollow body 6 defining two
generally cylindrical stretches, on the first stretch 60 the
rod 10 of a piston 9 is sliding during pump operation.
[0036] The hollow body 6 below the first stretch is pro-
vided with a generally cylindrical chamber 7 inside which
the liquid 4 sucked by the piston 9 is coming through the
suction duct 8. The valve 16 as explained hereinafter,
arranged in the frustum-conical bottom 71 of chamber 7,
prevents that liquid sucked inside the chamber 7 may
return inside the container 3.
[0037] As shown in fig. 1, the bellows 13 has the double
function of elastic element and gas containing chamber
as well, said gas being used for carrying out mixture of
gas and liquid. The function of elastic element is carried
out by the bellows and depends very slightly on its shape
and mostly on the special nature of the plastic material
by which is moulded giving special parameters of resist-
ance and flexibility. The preferably used plastic materials
belong to the group comprising polyethylene and poly-
propylene.
[0038] The bellows 13 is generally provided with a con-
stant resistance when undergoes a constant pressure
force so that its sections collapse at the same time inde-
pendently from their size. This makes the performance
of the bellows independent from the shape this being for
instance frustum-conical, cylindrical or other shape.
[0039] The bellows 13 defines an inner gas chamber
18, more particularly air, said air entering during the pump
suction phase through the hole 20. On the contrary during
the compression phase of bellows 13, the ball 14 received
in the cavity 141 made inside the delivery device 19, seals
the hole 20. Therefore during compression air contained
in the gas chamber 18 goes out through the connection
duct indicated with 180 and reaches the mixing chamber
12, where also the liquid is coming, running from the liquid
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chamber 7 through the feeding channel 11 until it reaches
said mixing chamber 12. During movement of the rod 10
of piston 9, the bellows sealing is warranted by a first lip
seal 15 formed on the bellows annular base 131.
[0040] Another bellows sealing element is that con-
necting to the delivery device 19. In this case sealing
occurs on the bellows ring 132 coupled on the corre-
sponding ring 195 belonging to the delivery device 19.
[0041] With regard to the liquid chamber 7, one can
see that in the embodiment of fig. 1 said chamber has
second valve means on the bottom of the chamber 7,
consisting of a first ball 16 arranged on the bottom part
of chamber 7, with a generally frustum-conical develop-
ment indicated with 71. Such a ball closes the commu-
nication between chamber 7 and the liquid suction duct
8 during the pump compression phase, while during the
suction phase it allows passage of liquid from container
to chamber 7.
[0042] A second valve means defined by ball 17,
avoids that liquid reaching the chamber 7, comes directly
to the mixing chamber 12 in this suction phase.
[0043] As shown in fig. 1 the ball 17 is arranged in a
frustum-conical seat 101 at the top of rod 10, being a
cavity on the edge of rod 10. When the pump is in the
rest stage as shown in fig. 1, the piston 9 and more par-
ticularly the outer surface 93, keeps closed the commu-
nication between the hole 81 made on the body 6 and
the volume 60 of the hollow body 6, because in case of
opening of the hole 81 said volume being not sealed could
allow outflow of liquid to the outside. Thus the certainty
is obtained that in the rest position the pump of the in-
vention does not allow outflow of liquid from the container
in any position, as the container could be arranged even
horizontal or upside down.
[0044] When the pump is in the suction phase and the
piston 9 is in the lower position, the phase of air recovery
inside the container 3 occurs in the chamber 7, said re-
covery occurring through air passage at hole 81 with air
coming from outside. This happens because external air
may pass under the annular base 131 of the bellows 13
because the bellows is in the air suction phase and is not
compressed on the support ring of plug 5.
[0045] It is to be pointed out that all the elements con-
stituting the pump, of the invention of these embodiments
as well as of all the other modifications that will be de-
scribed hereinafter, are made of plastics.
[0046] One can see that the pump of the invention car-
ries out maximization of the space available inside the
container, because the entire part comprising the gas
chamber and the gas-liquid mixing chamber as well, is
arranged outside the container and more particularly
above the plug 5 of the container.
[0047] During the compression phase the liquid con-
tained in chamber 7 enters the feeding channel 11 and
reaches the mixing chamber where it is mixed with air,
and through a mixture optimization means 192, that in
this embodiment is a pad provided with micro-holes,
feeds inside the duct 191 the liquid-gas mixture in the

form of foam.
[0048] On use any undelivered liquid or dissociated
foam residues returning to the liquid state, are leaking
from the mixing chamber 12 along the rod 10 and tend
to accumulate inside the bellows 13.
[0049] In order to prevent this, proper collection means
are provided, consisting of an annular receptacle 25 ar-
ranged inside the bellows 13. Such annular receptacle
25 as shown, consists of an annular surface 109 arranged
externally to the rod 10 and belonging to the annular base
131 of bellows 13.
[0050] In this way the undelivered liquid or foam resi-
dues sliding down the rod 10, are collected in the annular
receptacle 25 to be delivered in the following pumping
phase.
[0051] In figs. 2 and 3 a constructional modification of
the pump of the invention shown in fig. 1 is illustrated. In
this modification the ball 17 is missing, that was the sec-
ond valve means closing the connection between the
feeding channel 11 and the mixing chamber 12. In the
embodiment of figs. 2 and 3, the task of closing the feed-
ing channel 11 and therefore the mixing chamber 12 rel-
ative to the liquid chamber 7 in the rest position is carried
out by the pump piston 9 provided with a tubular cylin-
drical ring 91 slidingly coupled to the outer surface 102
of the rod 16 of piston 9 that in the rest position closes a
hole 111 communicating with the feeding channel 11. It
is clear that in the condition of fig. 2 the liquid contained
in chamber 7 cannot pass to the feeding channel. In this
case it is to be, noted that the piston 9 carries out a double
closure, namely a closure preventing leakage to the out-
side of liquid 4 contained inside the container 3 because
the hole 81 is closed, and also closure of the hole 111
thus preventing any leakage of liquid contained in cham-
ber 7 to the outside, for instance in case of turning the
container upside down.
[0052] The closure condition of hole 111 ends when
the bellows starts to be squeezed as shown in fig. 3. In
this condition the rod 10 moving downwards and sliding
for a determined stretch relative to piston 9, clears the
hole 111 thus allowing inflow of liquid contained in cham-
ber 7 inside the feeding channel 11 so that the liquid can
reach the mixing chamber 12. Protrusions 100 provided
on the outer surface of rod 10 allow to drag downwards
piston 9 during the rod descent from a certain point down-
wards.
[0053] The pump of the invention in all the illustrated
constructional versions, is provided with a lock device
preventing the piston rod to move downwards and to ac-
tuate the pump.
[0054] As show in figs. 4 and 4a, the hollow body 6 of
the pump, in this case being a mono-dose pump, is pro-
vided with two equal and diametrically opposite grooves
65 inside which the protrusions 103 may slide as shown
in fig. 5. The protrusions 103 are also diametrically op-
posite and have a shape conjugated with that of the
grooves 65. It is clear that when the protrusions 103 are
inside the grooves 65, the rod 10 of the associated piston
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9 may move freely downwards. This is the condition that
can be seen in fig. 6. On the contrary when the rod 10 is
rotated in such a way that the protrusions 103 are trans-
versal to the grooves 65 as shown in fig. 7, such protru-
sions abut on flat surfaces 66 constituting the upper edge
of the body 6 and actually prevent the downward move-
ment along the axis of rod 10.
[0055] Figs. 8a to 8d are sectional views of the body
6 which is provided with a plurality of grooves indicated
with 61, 62, 63 having different depths. Therefore the
protrusion 110 belonging to the rod 10 according to the
groove in which it is inserted, during the rod actuation
may travel only for the length of the groove inside which
it is moving. Therefore the result will be that a different
stroke of the rod causes a different stroke of the piston
and consequently a different suction of liquid volume in-
side the chamber 7. In other words with such a construc-
tion the pump of the invention may deliver different doses
of liquid and therefore of foam or aerosol.
[0056] Since to obtain a perfect foaming or atomizing
operation, a predetermined gas-liquid ratio is required,
this depending also on the viscosity of the liquid, it is clear
that the variation of the selected dose to be mixed with
gas, involves also a variation of the quantity of air to be
mixed together with the selected dose. The pump of the
invention allows to change the air ratio relative to the
liquid ratio to respect the optimal mixture, to this purpose
being sufficient to replace only the bellows so as to
change the air volume or replacing bellows and delivery
device, so that coupling between bellows and delivery
device occurs in such an optimal way to warrant their
sealing. All the other components may remain un-
changed, namely the container plug associated to the
pump, the hollow body of the pump, the piston and rod
with the valve elements connected thereto.
[0057] It is clear the advantage to limit to the minimum
the constructional variations, also because as above stat-
ed, change of doses or change of viscosity of the liquid
do not involve change of the container and greater oc-
cupation of space by the pump inside the liquid container
in comparison of the usual one. It is therefore clear the
advantage for the producers of liquid substances that
should be mixed with air to obtain foam or aerosol, be-
cause they can avail themselves of generally unified con-
tainers with the only exception of the screwing member
to the container neck.
[0058] Fig. 9 shows a variation of the pump of the in-
vention. In such variation the valve means closing the
feeding channel 11 relative to the mixing chamber 12
consists of a rod 26 having a generally hemispherical
terminal portion 125, abutting on a generally frustum-con-
ical cavity 101 belonging to the edge of rod 10 of piston
9. The rod 26 is guided during stroke of the piston rod,
in a hole 27 belonging to a cage 28 and detachment of
rod 26 is prevented by a protrusion 29 made at the end
of said rod 26. Again in fig. 9 one can see that , the first
valve means of inlet and block of air inside the gas cham-
ber 18, in other embodiments consisting of a ball, in this

embodiment are replaced by the annular flat base 131
leaning on the flat surface of plug 5. The annular base
131 is the terminal portion of bellows 13. Air sealing or
inlet is carried out by interaction between said base 131
and a second lip seal generally indicated with 21, resting
on the annular base through a ring 210 being part of said
seal.
[0059] In this embodiment the annular surface 109 de-
fining the annular receptacle 25 for collection of undeliv-
ered liquid, belongs to said ring 210.
[0060] Said second lip seal may undergo slight axial
movements and therefore in the bellows compression
phase, the ring 210 abuts on the annular base 131 pre-
venting air entry blocking any inlet or outlet of air. On the
contrary in the suction phase, the second lip seal 21 is
free to move upwards and therefore allows entry of air
under the base 131 thus reaching the chamber 18.
[0061] A particularly felt problem consists of the likeli-
hood that in the rest position the delivery device 19 did
not provide to deliver the entire air-liquid mixture con-
tained in the mixing chamber 12. In this condition it hap-
pens that the residual liquid is again condensed and may
slide inside the gas chamber 18.
[0062] To avoid this trouble, fig. 10 shows that the con-
nection duct 181 between the gas chamber 18 and the
mixing chamber 12 is carried out with a particular shape
having the characteristic that the inlet of air coming from
the gas chamber 18 is arranged upwards and outlet of
air entering the mixing chamber 12 is arranged down-
wards. In this way in case residues of liquid remain in the
chamber 12 in the rest phase, the liquid would occupy a
portion of the duct 181 without leaking inside the gas
chamber 18. It is clear that when the pump is again ac-
tuated, the first compression of the bellows 13 causes
the liquid existing in the duct 181 to be fed again inside
the mixing chamber 12.
[0063] Another constructional modification of the in-
vention is shown in fig.11. In this case the first valve
means warranting inlet and closure of air inside the gas
chamber 18 defined by the inner volume of the bellows
13, consists of a ball 22 arranged in a generally frustum-
conical cavity 231 made on a diaphragm 23 positioned
between the flat portion of plug 5 and the upper portion
of the hollow body 6.
[0064] When the pump is in the rest position, possible
liquid residues which were not transformed into foam or
aerosol that could fall from the air feeding channel 183,
are collected by the collection means arranged at the
base of bellows 13 as already described in the preceding
embodiments, that in this case consists of the annular
receptacle 25.
[0065] One can see that in this constructional modifi-
cation sealing between the rod 10 and the diaphragm 23
is obtained through a ring gasket 24 axially comprised
between diaphragm 23 and the annular receptacle 25.
Also in this case when the pump is being compressed,
air compressed by the bellows 13 ejects the possible
liquid residue contained in the annular receptacle 25, said
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liquid travelling again in the channel 183 and being fed
again in the mixing chamber 12.
[0066] Figs. 12 and 13 show a magnification of the
annular receptacle 25 when the pump is the rest position
in fig. 12 and when the pump is under compression in
fig. 13 and the liquid contained in the receptacle 25 starts
to return to the mixing chamber 12 through the duct 183,
respectively.
[0067] Fig. 14 shows a magnified detail of the pump
of fig. 11 wherein it is highlighted how the hermetic seal-
ing of the bellows 13 is obtained both relative to the plug
5 and the delivery device 19. The base of bellows 13 has
an annular bead 132 provided inside with an annular
groove 133 conjugated with a corresponding protrusion
51 belonging to the plug 5. This ensures the perfect seal
between plug 5 and the base of bellows 13.
[0068] As to the sealing between the delivery device
19 and the bellows 13, this is obtained by the forced cou-
pling of ring 134 made at the top of bellows 13, which is
coupled with the corresponding cylindrical surface of the
tubular joint 190 belonging to the delivery device 19.
[0069] In fig. 15 a constructional modification of the
pump of fig. 11 is shown, wherein the annular receptacle
26 collecting the possible residue of liquid not trans-
formed into foam or aerosol, consists of a portion of cy-
lindrical wall 108 belonging to the rod 10 of piston 9 and
a coaxial cylindrical portion 202 belonging to a tubular
element 200 which is inserted into the hollow body 6 and
on which the rod 10 of piston 9 is sliding. Sealing on the
bottom of the receptacle 26 is obtained through an O-
Ring 104 positioned in a groove 105 made on the rod 10.
[0070] Fig. 16 shows a further constructional modifi-
cation of the pump of the invention in which the valve
means of the liquid chamber 7 in addition to the ball 16
abutting on the bottom of the chamber 7 in the frustum-
conical cavity 71, consist of a closure element 29 coop-
erating with piston 9.
[0071] More particularly the closure element 29 con-
sists of a disk-shaped head 291 and a stem 292 inserted
on the bottom of the feeding channel 11. The disk-
shaped head 291 has a circular groove 293 on which the
edge 92 of the portion of cylindrical ring 91 belonging to
piston 9 is arranged. Since the piston 9 is slidingly cou-
pled with its surface 91 to the outer surface 107 belonging
to rod 10! it is apparent that when the rod 10 moves down-
ward the disk-shaped 291 of the closure element 29
moves away from the edge 92 of piston 9 and allows inlet
of liquid contained in chamber 7 inside the feeding chan-
nel 11, because the stem 292 has a diameter lower than
the hole in which it is arranged.
[0072] Fig. 17 shows a constructional modification of
pump of fig. 1 in which the element 192 making the foam
is replaced by an atomizing element 193 to allow atom-
ization of the gas-liquid mixture. It is to be pointed out
that the atomizer 193 may be applied indifferently to all
the constructional modifications that were illustrated as
embodiments in the present description and provided
with a foam producing device.

[0073] Fig. 18a shows in the rest position a bellows
pump which is a constructional modification of the pump
shown in fig. 15 provided with an annular receptacle 27
adapted to recover the residual liquid from the mixing
chamber 12, bounded by a portion of cylindrical wall 108
belonging to the rod 10 of piston 9, and a generally cy-
lindrical coaxial wall 203 leaning on the bottom 204 of an
annular surface 230 belonging to the diaphragm 28. Be-
tween the plug 5 and the hollow body 6, the diaphragm
28 has in its annular portion 230 a seat housing a sealing
ring 29 which abuts on the bottom 204 of the receptacle
27 in contrast with rod 10 thus obtaining the required
sealing.
[0074] Fig. 18b shows a start of compression of bel-
lows 13, where the hole 111 is free from the sealing ex-
erted by the cylindrical part 91 belonging to piston 9 con-
sequently allowing outflow of liquid from chamber 7 to
the feeding channel , 11 and then to the mixing chamber
12.
[0075] Fig. 18c shows the end of the pump compres-
sion phase and fig. 18d shows the pump in the release
phase. In this latter phase one can see that the hole 111
remains closed by piston 9 and then starts the liquid suc-
tion phase through the suction duct 8 inside the chamber
7.
[0076] In this phase recovery of air inside the container
through the hole 81 occurs and also recovery of air
through the bellows 13, allowed by lifting the sealing ball
22.

Claims

1. A pump (1) for delivery of gas-liquid mixtures, said
pump being adapted to be connected to a container
(3) for a liquid (4), said pump comprising:

- suction means adapted to be reciprocated be-
tween at least a first rest position and at least a
second position so as to collect said liquid from
said container;
- at least a mixing chamber (12) in communica-
tion with said suction means so that when said
suction means are moved from said at least first
position to said at least second position, said
liquid is collected from said container and con-
veyed into said at least a mixing chamber (12);
- an elastic bellows (13) adapted to define at
least a variable volume gas chamber (18),
wherein said at least a gas chamber is in com-
munication with said at least a mixing chamber
(12) so that, when said suction means are
moved from said at least a first position to said
at least a second position, said gas is conveyed
into said at least a mixing chamber (12) and a
gas-liquid mixture is formed in said mixing cham-
ber;
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characterized in that said elastic bellows is adapt-
ed to displace said suction means back in said at
least first position after that said suction means are
moved from said at least first position to said at least
second position

2. A pump as claimed in claim 1, characterized in that
said at least a mixing chamber (12) for the gas-liquid
mixture is arranged inside the space bounded by
said elastic means (13) and a delivery device (19).

3. A pump as claimed in one of claims 1 or 2, charac-
terized in that said pump further comprises a plug.
(5) adapted to be blocked by screwing on a neck (2)
of the container (3), with said bellows (13) being
placed outside the container (3) and connected to
said plug (5).

4. A pump as claimed in claim 1 or 2 or 3, characterized
in that said suction means comprises a generally
cylindrical hollow body (6) defining a liquid chamber
(7) for the liquid to be mixed, said liquid chamber (7)
communicating with said container through a suction
duct (8) and a piston (9) slidingly housed inside said
hollow body, said piston comprising a rod (10) with
a feeding channel (11) for conveying the liquid (7)
into said mixing chamber (12).

5. A pump as claimed in claim 4, characterized in that,
said pump further comprises collecting means (25,
26, 27) for collecting the liquid not transformed into
mixture leaking from said mixing chamber (12) and
descending axially outside said rod (10).

6. A pump as claimed in one of claims 1 to 5, charac-
terized in that said pump further comprises first
valve means cooperating with said gas chamber and
second valve means cooperating with said liquid
chamber.

7. A pump as claimed in one of claims 1 to 6, charac-
terized in that said pump further comprises sealing
means for said gas chamber and said liquid cham-
ber.

8. A pump as claimed in one of claims 6 or 7, charac-
terized in that said sealing valve means for the gas
chamber comprises a ball (22) arranged in a gener-
ally frustum- conical cavity (231) made on a dia-
phragm (23) positioned between said plug (5) and
said hollow body (6), said diaphragm having, in a
central position, a third lip seal (24) butting on said
rod (10) of said piston (9).

9. A pump as claimed in one of claims 6 or 7 charac-
terized in that said first sealing valve means for the
gas chamber (18) comprises a ball (14) positioned
in a seat (141) made in the delivery device (19) and

adapted to close a hole (20) putting in communica-
tion with the outside said gas chamber, said gas
chamber having also a first lip seal (15) formed by
the lower flat terminal portion (131) of said bellows
having a generally circular annular shape, said lip
seal being in contrast with the cylindrical surface of
the rod (10) of said piston (9).

10. A pump as claimed in one of claims 6 or 7 charac-
terized in that said first sealing valve means of the
gas chamber comprises an annular base (131) con-
stituting the terminal flat portion of said bellows (13)
resting on said plug, said base cooperating with a
second lip seal (21) resting on said annular base
through a ring (210) belonging to said second lip seal
(21), said second lip seal being able to undergo slight
movements along the axis of the rod (10) of piston
(9).

11. A pump as claimed in one of claims 6 or 7 or 8, char-
acterized in that said second valves means asso-
ciated to said liquid chamber comprises a first ball
(16) arranged in a generally frustum-conical sit (71)
made on the bottom of said liquid chamber (7), and
a second ball (17) arranged on a generally frustum-
conical cavity (101) belonging to the upper end of
the rod (10) of said piston (9).

12. A pump as claimed in one of claims 6 or 7 charac-
terized in that said second valve means associated
to said liquid chamber comprises a first ball (16) ar-
ranged in a generally frustum-conical seat (71) ar-
ranged on the bottom of said liquid chamber (7) and
said piston (9) having a tubular cylindrical ring (91)
slidingly coupled to the outer surface (102) of said
rod (10) and adapted to close at least a hole (111)
made on said rod (10) and putting in communication
said liquid chamber (7) with said liquid feeding chan-
nel (11).

13. A pump as claimed in one of claims 6 or 7 or 9 char-
acterized in that said second valve means associ-
ated to said liquid chamber (7) comprises a first ball
(16) arranged a generally frustum-conical seat (71)
arranged on the bottom of said liquid chamber and
a rod (26) having a generally hemispherical terminal
portion (25) positioned on a generally frustum-coni-
cal cavity (101) belonging to the upper end of the rod
(10) of said piston (9), said rod being guided during
the piston rod stroke on hole (27) belonging to a cage
(28) to the bottom of the liquid chamber (7).

14. A pump as claimed in one of claims 6 or 7 charac-
terized in that said second valve means associated
to said liquid chamber comprises a first ball (16) ar-
ranged in a generally frustum-conical seat (71) po-
sitioned on the bottom of said liquid chamber (7) and
a closure element (29) consisting of a disk-shaped
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head (291) and stem (292) inserted on the bottom
of the feeding channel (11), said disk-shaped head
(291) having a circular groove (293) cooperating with
the edge (92) of the portion of cylindrical ring (91)
belonging to piston (9), said piston being slidingly
coupled to the outer surface (107) of the rod (10).

15. A pump as claimed in claim 4 or 5 characterized in
that said piston (9) with its generally cylindrical outer
wall (93) seals at least an inlet hole (81) for the re-
covery air in the container (3).

16. A pump as claimed in one of claims 1 to 15 charac-
terized by having a connection duct (181) between
the gas chamber (18) and the mixing chamber (12)
having the inlet of air coming from the gas chamber
arranged upwards and outlet of gas to the bottom of
the mixing chamber (12).

17. A pump as claimed in claim 16 characterized in
that said connection duct (181) comprises an annu-
lar duct bounded by two generally cylindrical con-
centric surfaces, the one (106) belonging to the top
of the rod (10) of piston (9) and the other belonging
to the joint member (190) of the delivery device (19)
for said gas-liquid mixture.

18. A pump as claimed in claim 5 characterized in that
the collection means comprises an annular recepta-
cle (25) with open top and bounded by a portion of
cylindrical wall (108) belonging to the rod of the pis-
ton and a concentric annular surface (109) abutting
on the surface of said diaphragm (23) sealing be-
tween said portion (108) of rod wall and said con-
centric annular surface (109) being provided by the
third lip seal(24).

19. A pump as claimed in claim 5 characterized in that
the collection means comprises an annular recepta-
cle (26) with open top and bounded by a portion of
cylindrical wall (108) belonging to the rod (10) of pis-
ton (9) and a coaxial cylindrical wall (202) belonging
to a tubular element (200) on which said rod (10) of
said piston (9) is sliding, the seal at the bottom of
said annular receptacle being provided by an 0- Ring
(104 ).

20. A pump as claimed in claim 5 characterized in that
the collection means comprises an annular recepta-
cle (27) with open top and bounded by a portion of
cylindrical wall (108) belonging to the rod (10) of pis-
ton (9) and a generally cylindrical coaxial wall (203)
abutting at the bottom (204) on an annular surface
(230) belonging to a diaphragm (28) positioned be-
tween said plug (5) and said hollow body (6), said
diaphragm, (28) having a seat for housing a sealing
ring (29) adapted to carry out sealing for said bottom
(204) of said annular receptacle.

21. A pump as claimed in claim 4 or 5 characterized in
that said hollow body (6) has two equal and diamet-
rically opposite grooves (65) receiving two equal and
diametrically opposite protrusions (103) belonging
to the rod (10) and conjugated with said grooves (65)
so as to guide the piston rod during the pump stroke.

22. A pump as claimed in claim 21 characterized in
that the protrusions (103) abut on the flat surfaces
(66) constituting the edge of the grooves (65) so as
to block the stroke of the piston rod.

23. A pump as claimed in claim 21 characterized in
that said hollow body (6) has two or more longitudi-
nal grooves (61, 62, 63) of different length each
adapted to cooperate with a corresponding protru-
sion (110), made on the outer surface of the rod (10)
of said piston (9) so as to define piston strokes cor-
responding to different doses of the liquid-gas mix-
ture delivered by said pump.

24. A pump as claimed in claim 2 characterized in that
the delivery device (19) comprises provided with a
liquid-gas mixture optimizing element (192) inter-
posed between the mixing chamber (12) and the de-
livery duct (191).

25. A pump as claimed in claim 24 characterized in
that the optimizing element (192) has micro holes
adapted to transform the gas-liquid mixture into
foam.

26. A pump as claimed in claim 24 characterized in
that the optimizing element comprises a nozzle
(193) adapted to atomize the gas-liquid mixture.

27. A pump as claimed in claim 3 characterized in that
said elastic bellows has such a constant resistance
at each section as to have a constant deflection dur-
ing compression, the applied force being equal.

28. A pump as claimed in claim 27 characterized in
that said bellows has a cylindrical shape.

29. A pump as claimed in claim 27 characterized in
that said bellows has a frustum-conical shape.

Revendications

1. Une pompe (1) pour le débit de mélanges gaz-liqui-
de, ladite pompe étant indiquée pour être reliée à un
conteneur (3) pour un liquide (4), ladite pompe
comportant :

- des moyens d’aspiration indiqués pour être al-
ternés entre au moins une première position de
repos et au moins une deuxième position de fa-
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çon à recueillir ledit liquide dudit conteneur ;
- au moins une chambre de mélange (12) en
communication avec lesdits moyens d’aspira-
tion de façon à ce que quand lesdits moyens
d’aspiration sont déplacés de ladite au moins
première position à ladite au moins deuxième
position, ledit liquide est recueilli dudit conteneur
et acheminé vers ladite au moins une chambre
de mélange (12) ;
- un soufflet élastique (13) indiqué pour définir
au moins une chambre à gaz à volume variable
(18), où ladite au moins une chambre à gaz est
en communication avec ladite au moins une
chambre de mélange (12) de façon à ce que
quand lesdits moyens d’aspiration sont dépla-
cés de ladite au moins première position à ladite
au moins deuxième position , ledit gaz est ache-
miné dans ladite au moins une chambre de mé-
lange (12) et un mélange de gaz-liquide se for-
me dans ladite chambre de mélange ;

caractérisée en ce que ledit soufflet élastique est
indiqué pour replacer lesdits moyens d’aspiration
dans ladite au moins première position après que
lesdits moyens d’aspiration sont déplacés de ladite
première position à ladite deuxième position.

2. Une pompe selon la revendication 1, caractérisée
en ce que ladite au moins une chambre de mélange
(12) pour le mélange gaz-liquide est positionnée à
l’intérieur de l’espace délimité par lesdits moyens
élastiques (13) et par un dispositif de débit (19).

3. Une pompe selon l’une des revendications 1 ou 2,
caractérisée en ce que ladite pompe comporte en
outre un bouchon (5) indiqué pour être bloqué en le
vissant sur un col (2) du conteneur (3), avec ledit
soufflet (13) étant positionné en dehors du conteneur
(3) et relié audit bouchon (5).

4. Une pompe selon l’une des revendications 1, 2 ou
3, caractérisée en ce que lesdits moyens d’aspira-
tion comprennent un corps creux généralement cy-
lindrique (6) définissant une chambre à liquide (7)
pour le liquide à mélanger, ladite chambre à liquide
(7) communiquant avec ledit conteneur au moyen
d’un conduit d’aspiration (8) et un piston (9) logé
d’une manière coulissante à l’intérieur dudit corps
creux, ledit piston comprenant une tige (10) avec un
canal d’alimentation (11) pour acheminer le liquide
(7) dans ladite chambre de mélange (12).

5. Une pompe selon la revendication 4, caractérisée
en ce que ladite pompe comporte en plus des
moyens de recueil (25, 26, 27) pour recueillir le li-
quide non transformé en mélange qui fuit de ladite
chambre de mélange (12) et qui descend d’une ma-
nière axiale dehors de ladite tige (10).

6. Une pompe selon l’une des revendications 1 à 5,
caractérisée en ce que ladite pompe comporte en
plus de premiers moyens de vannes coopérant avec
ladite chambre à gaz et de deuxième moyens de
vannes coopérant avec ladite chambre à liquide.

7. Une pompe selon l’une des revendications 1 à 6,
caractérisée en ce que ladite pompe comporte aus-
si des moyens d’étanchéité pour ladite chambre à
gaz et ladite chambre à liquide.

8. Une pompe selon l’une des revendications 6 ou 7,
caractérisée en ce que lesdits moyens de vannes
d’étanchéité pour la chambre à gaz comprennent
une boule (22) située dans une cavité généralement
en forme de tronc de cône (231) réalisée sur une
membrane (23) positionnée entre ledit bouchon (5)
et ledit corps creux (6), ladite membrane ayant, en
position centrale, un troisième joint à lèvre (24) en-
grenant sur ladite tige (10) dudit piston (9).

9. Une pompe selon l’une des revendications 6 ou 7,
caractérisée en ce que lesdits premiers moyens
de vannes d’étanchéité pour la chambre à gaz (18)
comprennent une boule (14) se trouvant dans un
logement (141) réalisé dans le dispositif de débit (19)
et indiquée pour fermer un orifice (20) mettant ladite
chambre à gaz en communication avec l’extérieur,
ladite chambre à gaz ayant également un premier
joint à lèvre (15) formé par l’extrémité plate inférieure
(131) dudit soufflet ayant une forme annulaire géné-
ralement circulaire, ledit joint à lèvre étant en con-
traste avec la surface cylindrique de la tige (10) dudit
piston (9).

10. Une pompe selon l’une des revendications 6 ou 7,
caractérisée en ce que lesdits premiers moyens
de vannes d’étanchéité de la chambre à gaz com-
prennent une base annulaire (131) formant l’extré-
mité plate dudit soufflet (13) se posant sur ledit bou-
chon, ladite base coopérant avec un deuxième joint
à lèvre (21) se posant sur ladite base annulaire au
moyen d’une bague (210) appartenant audit deuxiè-
me joint à lèvre (21), ledit deuxième joint à lèvre étant
en mesure d’être sujet à des mouvements légers le
long de l’axe de la tige (10) du piston (9).

11. Une pompe selon l’une des revendications 6, 7 ou
8, caractérisée en ce que lesdits deuxième moyens
de vannes associés à ladite chambre à liquide com-
prennent une première boule (16) se trouvant dans
un logement généralement en forme de tronc de cô-
ne (71) réalisé sur le fond de ladite chambre à liquide
(7), et une deuxième boule (17) se trouvant dans
une cavité généralement en forme de tronc de cône
(101) appartenant à l’extrémité supérieure de la tige
(10) dudit piston (9).
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12. Une pompe selon l’une des revendications 6 ou 7,
caractérisée en ce que lesdits deuxième moyens
de vannes associés à ladite chambre à liquide com-
prennent une première boule (16) se trouvant dans
un logement généralement en forme de tronc de cô-
ne (71) situé sur le fond de ladite chambre à liquide
(7) et ledit piston (9) ayant une bague cylindrique
tubulaire (91) reliée d’une manière coulissante à la
surface extérieure (102) de ladite tige (10) et indi-
quée pour fermer au moins un orifice (111) réalisé
sur ladite tige (10) et mettant ladite chambre à liquide
(7) en communication avec ledit conduit d’alimenta-
tion du liquide (11).

13. Une pompe selon l’une des revendications 6, 7 ou
9, caractérisée en ce que lesdits deuxième moyens
de vannes associés à ladite chambre à liquide (7)
comprennent une première boule (16) se trouvant
dans un logement généralement en forme de tronc
de cône (71) situé sur le fond de ladite chambre à
liquide et une tige (26) ayant une extrémité généra-
lement hémisphérique (25) située dans une cavité
généralement en forme de tronc de cône (101) ap-
partenant à l’extrémité supérieure de la tige (10) du-
dit piston (9), ladite tige étant guidée durant la course
de la tige sur l’orifice (27) appartenant à une cage
(28) vers le fond de ladite chambre à liquide (7).

14. Une pompe selon l’une des revendications 6 ou 7,
caractérisée en ce que lesdits deuxième moyens
de vannes associés à ladite chambre à liquide com-
prennent une première boule (16) se trouvant dans
un logement généralement en forme de tronc de cô-
ne (71) situé sur le fond de ladite chambre à liquide
(7) et un élément de fermeture (29) se composant
d’une tête en forme de disque (291) et une barre
(292) inséré sur le fond du conduit d’alimentation
(11), ladite tête en forme de disque (291) ayant une
cannelure circulaire (293) coopérant avec le bord
(92) de la partie de bague cylindrique (91) apparte-
nant au piston (9), ledit piston étant relié d’une ma-
nière coulissante à la surface extérieure (107) de la
tige (10).

15. Une pompe selon l’une des revendications 4 ou 5,
caractérisée en ce que ledit piston (9) avec sa paroi
externe généralement cylindrique (93) ferme hermé-
tiquement au moins un orifice d’entrée (81) pour l’air
récupéré dans le conteneur (3).

16. Une pompe selon l’une des revendications 1 à 15,
caractérisée en ce qu’elle présente un conduit de
raccordement (181) entre la chambre à gaz (18) et
la chambre de mélange (12) ayant l’entrée de l’air
dérivant de la chambre à gaz positionnée vers le
haut la sortie du gaz positionnée sur le fond de la
chambre de mélange (12).

17. Une pompe selon la revendication 16, caractérisée
en ce que ledit conduit de raccordement (181) com-
porte un canal annulaire fixé par deux surfaces con-
centriques généralement cylindriques, l’une (106)
appartenant à l’extrémité supérieure de la tige (10)
du piston (9) et l’autre appartenant à l’élément de
jonction (190) du dispositif de débit (19) pour ledit
mélange gaz-liquide.

18. Une pompe selon la revendication 5, caractérisée
en ce que les moyens de recueil comprennent un
récipient annulaire (25) avec sommet ouvert et fixé
par une partie de la paroi cylindrique (108) apparte-
nant à la tige de piston et une surface annulaire con-
centrique (109) s’appuyant sur la surface de ladite
membrane (23), l’étanchéité entre ladite partie (108)
de la paroi de tige et ladite surface annulaire con-
centrique (109) étant réalisée au moyen du troisième
joint à lèvre (24).

19. Une pompe selon la revendication 5, caractérisée
en ce que les moyens de recueil comprennent un
récipient annulaire (26) avec sommet ouvert et fixé
par une partie de la paroi cylindrique (108) apparte-
nant à la tige (10) du piston (9) et une paroi coaxiale
cylindrique (202) appartenant à un élément tubulaire
(200) sur lequel ladite tige (10) dudit piston (9) cou-
lisse, l’étanchéité sur le fond dudit récipient annulaire
étant fournie par un joint torique (104).

20. Une pompe selon la revendication 5, caractérisée
en ce que les moyens de recueil comprennent un
récipient annulaire (27) avec sommet ouvert et fixé
par une partie de la paroi cylindrique (108) apparte-
nant à la tige (10) du piston (9) et une paroi coaxiale
généralement cylindrique (203) s’appuyant sur le
fond (204) sur une surface annulaire (230) apparte-
nant à une membrane (28) positionnée entre ledit
bouchon (5) et ledit corps creux (6), ladite membrane
(28) ayant un siège pour loger une bague d’étan-
chéité (29) indiquée pour réaliser l’étanchéité pour
ledit fond (204) dudit récipient annulaire.

21. Une pompe selon l’une des revendications 4 ou 5,
caractérisée en ce que ledit corps creux (6) a deux
cannelures égales et diamétralement opposées (65)
recevant deux saillies égales et diamétralement op-
posées (103) appartenant à la tige (10) et conju-
guées avec lesdites cannelures (65) de façon à gui-
der la tige de piston durant la course de la pompe.

22. Une pompe selon la revendication 21, caractérisée
en ce que les saillies (103) prennent appui sur les
surfaces planes (66) formant le bord des cannelures
(65) de façon à bloquer la course de la tige de piston.

23. Une pompe selon la revendication 21, caractérisée
en ce que ledit corps creux (6) a deux ou plusieurs
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cannelures longitudinales (61, 62, 63) de longueurs
différentes chacune indiquée pour coopérer avec la
saillie correspondante (110), réalisée sur la surface
extérieure de la tige (10) dudit piston (9) de façon à
définir les courses du piston correspondant à des
doses différentes du mélange gaz-liquide débité par
ladite pompe.

24. Une pompe selon la revendication 2, caractérisée
en ce que le dispositif de débit (19) est équipé d’un
élément d’optimisation (192) du mélange gaz-liquide
interposé entre la chambre de mélange (12) et le
conduit de débit (191).

25. Une pompe selon la revendication 24, caractérisée
en ce que l’élément d’optimisation (192) a des micro
orifices indiqués pour transformer le mélange gaz-
liquide en mousse.

26. Une pompe selon la revendication 24, caractérisée
en ce que l’élément d’optimisation comporte un aju-
tage (193) indiqué pour atomiser le mélange gaz-
liquide.

27. Une pompe selon la revendication 3, caractérisée
en ce que ledit soufflet élastique présente une ré-
sistance constante sur chaque section de façon à
avoir une déviation constante durant la compres-
sion, la force appliquée étant égale.

28. Une pompe selon la revendication 27, caractérisée
en ce que ledit soufflet a une forme cylindrique.

29. Une pompe selon la revendication 27, caractérisée
en ce que ledit soufflet a une forme en tronc de cône.

Patentansprüche

1. Eine Pumpe (1) für die Ausgabe von Gas-/Flüssig-
keitsgemischen, die dazu geeignet ist, an einen Be-
hälter (3) für eine Flüssigkeit (4) angeschlossen zu
werden, wobei diese Pumpe Folgendes umfasst:

- Ansaugmittel, dazu geeignet, hin- und herbe-
wegt zu werden zwischen wenigstens einer er-
sten Ruheposition und wenigstens einer zwei-
ten Position, um die Flüssigkeit aus dem Behäl-
ter aufzunehmen;
- wenigstens eine Mischkammer (12), die mit
den Ansaugmitteln kommuniziert, so dass die
Flüssigkeit bei der Bewegung der Ansaugmittel
aus der wenigstens einen ersten in die wenig-
stens eine zweite Position aus dem Behälter auf-
genommen und in die wenigstens eine Misch-
kammer (12) geleitet wird;
- einen elastischen Faltenbalg (13), dazu geeig-
net, wenigstens eine Gaskammer (18) mit va-

riablem Volumen zu definieren, wobei diese we-
nigstens eine Gaskammer mit der wenigstens
einen Mischkammer (12) kommuniziert, so
dass, wenn die Ansaugmittel aus der wenig-
stens einen ersten in die wenigstens eine zweite
Position bewegt werden, das Gas in die wenig-
stens eine Mischkammer (12) geleitet und in die-
ser Mischkammer ein Gas-/Flüssigkeitsge-
misch gebildet wird;

dadurch gekennzeichnet, dass der elastische Fal-
tenbalg geeignet ist, die Ansaugmittel in die wenig-
stens eine erste Position zurückzuverstellen, nach-
dem die Ansaugmittel aus der wenigstens einen er-
sten in die wenigstens eine zweite Position bewegt
worden sind.

2. Eine Pumpe gemäß Patentanspruch 1, dadurch ge-
kennzeichnet, dass die wenigstens eine Misch-
kammer (12) für das Gas-/Flüssigkeitsgemisch in-
nerhalb des Raums angeordnet ist, der durch die
elastischen Mittel (13) und eine Ausgabevorrichtung
(19) begrenzt wird.

3. Eine Pumpe gemäß Patentanspruch 1 oder 2, da-
durch gekennzeichnet, dass die Pumpe des Wei-
teren einen Stopfen (5) umfasst, der geeignet ist,
durch Aufschrauben auf den Hals (2) des Behälters
(3) blockiert zu werden, wobei der Faltenbalg (13)
sich außerhalb des Behälters (3) befindet und mit
dem Stopfen (5) verbunden ist.

4. Eine Pumpe gemäß Patentanspruch 1 oder 2 oder
3, dadurch gekennzeichnet, dass die Ansaugmit-
tel einen im Wesentlichen zylindrischen Hohlkörper
(6) umfassen, der eine Flüssigkeitskammer (7) für
die zu mischende Flüssigkeit definiert, wobei diese
Flüssigkeitskammer (7) über eine Ansaugleitung (8)
und einen gleitend in dem Hohlkörper befindlichen
Kolben (9) mit dem Behälter kommuniziert, wobei
der Kolben eine Stange (10) mit einem Zufuhrkanal
(11) umfasst, um die Flüssigkeit (7) in die Mischkam-
mer (12) zu leiten.

5. Eine Pumpe gemäß Patentanspruch 4, dadurch ge-
kennzeichnet, dass die Pumpe des Weiteren Auf-
fangmittel (25, 26, 27) umfasst, um die nicht in ein
Gemisch verwandelte Flüssigkeit, die aus der Misch-
kammer (12) sickert und axial an der Stange (10)
herunter fließt, aufzunehmen.

6. Eine Pumpe gemäß eines der Patentansprüche von
1 bis 5, dadurch gekennzeichnet, dass die Pumpe
des Weiteren erste Ventilmittel umfasst, die mit der
Gaskammer zusammenwirken, sowie zweite Ventil-
mittel, die mit der Flüssigkeitskammer zusammen-
wirken.
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7. Eine Pumpe gemäß eines der Patentansprüche von
1 bis 6, dadurch gekennzeichnet, dass die Pumpe
des Weiteren Verschlussmittel für die Gaskammer
und für die Flüssigkeitskammer aufweist.

8. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7, dadurch gekennzeichnet, dass die Ver-
schlussventilmittel für die Gaskammer eine Kugel
(22) umfassen, die sich in einer im Wesentlichen ke-
gelstumpfförmigen Aushöhlung (231) in einer Mem-
bran (23) zwischen dem Stopfen (5) und dem Hohl-
körper (6) befindet, wobei diese Membran in einer
mittleren Position eine dritte Lippendichtung (24)
aufweist, die an die Stange (10) des Kolbens (9)
stößt.

9. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7, dadurch gekennzeichnet, dass die ersten
Verschlussventilmittel für die Gaskammer (18) eine
Kugel (14) in einer Aufnahme (141) in der Ausgabe-
vorrichtung (19) umfassen, die geeignet ist, ein Loch
(20) zu schließen, das eine Verbindung mit der äu-
ßeren Gaskammer darstellt, wobei diese Gaskam-
mer außerdem eine erste Lippendichtung (15) auf-
weist, die aus dem unteren, flachen Endabschnitt
(131) des Faltenbalgs gebildet wird und im Wesent-
lichen kreis- und ringförmig ist, wobei diese Lippen-
dichtung mit der zylindrischen Oberfläche der Stan-
ge (10) des Kolbens (9) kontrastiert.

10. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7, dadurch gekennzeichnet, dass die ersten
Verschlussventilmittel der Gaskammer eine ringför-
mige Basis (131) umfassen, welche den flachen
Endabschnitt des auf dem Stopfen liegenden Fal-
tenbalgs (13) bildet, wobei diese Basis mit einer
zweiten Lippendichtung (21) zusammenwirkt, die
auf der ringförmigen Basis liegt über einen zur zwei-
ten Lippendichtung (21) gehörenden Ring (210), wo-
bei diese zweite Lippendichtung in der Lage ist, leicht
entlang der Achse der Stange (10) des Kolbens (9)
bewegt zu werden.

11. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7 oder 8, dadurch gekennzeichnet, dass die
der Flüssigkeitskammer zugeordneten zweiten Ven-
tilmittel eine erste Kugel (16) umfassen, die in einem
im Wesentlichen kegelstumpfförmigen Sitz (71) im
Boden der Flüssigkeitskammer (7) angeordnet ist,
und eine zweite Kugel (17), die in einer im Wesent-
lichen kegelstumpfförmigen Aushöhlung (101) an-
geordnet ist, welche zum oberen Ende der Stange
(10) des Kolbens (9) gehört.

12. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7, dadurch gekennzeichnet, dass die der
Flüssigkeitskammer zugeordneten zweiten Ventil-
mittel eine erste Kugel (16) umfassen, die in einem

im Wesentlichen kegelstumpfförmigen Sitz (71) im
Boden der Flüssigkeitskammer (7) angeordnet ist,
und dass der Kolben (9) einen röhrenförmigen, zy-
lindrischen Ring (91) aufweist, der gleitend an die
Außenfläche (102) der Stange (10) gekuppelt ist und
geeignet ist, wenigstens ein Loch (111) in der Stange
(10) zu schließen und die Flüssigkeitskammer (7)
mit den Flüssigkeitszufuhrkanal (11) in Verbindung
zu setzen.

13. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7 oder 9, dadurch gekennzeichnet, dass die
der Flüssigkeitskammer (7) zugeordneten zweiten
Ventilmittel eine erste Kugel (16) umfassen, die in
einer im Wesentlichen kegelstumpfförmigen Auf-
nahme (71) im Boden der Flüssigkeitskammer an-
geordnet ist sowie eine Stange (26) mit einem im
Wesentlichen halbkreisförmigen Endabschnitt (25)
in einer im Wesentlichen kegelstumpfförmigen Aus-
höhlung (101), die zum oberen Ende der Stange (10)
des Kolbens (9) gehört, wobei diese Stange während
des Kolbenstangenhubs an Loch (27), das zu einem
Käfig (28) gehört, zum Boden der Flüssigkeitskam-
mer (7) geführt wird.

14. Eine Pumpe gemäß eines der Patentansprüche 6
oder 7, dadurch gekennzeichnet, dass die zwei-
ten, der Flüssigkeitskammer zugeordneten Ventil-
mittel eine erste Kugel (16) umfassen, die in einer
im Wesentlichen kegelstumpfförmigen Aufnahme
(71) angeordnet sind, welche sich am Boden der
Flüssigkeitskammer (7) befindet, sowie ein
Schließelement (29), das aus einem scheibenförmi-
gen Kopf (291) und Schaft (292) besteht und am
Boden des Zufuhrkanals (11) eingesetzt ist, wobei
der scheibenförmige Kopf (291) eine kreisförmige
Rille (293) aufweist, die mit der Kante (92) des zum
Kolben (9) gehörenden Abschnitts des zylindrischen
Rings (91) zusammenwirkt, wobei dieser Kolben
gleitend mit der Außenfläche (107) der Stange (10)
gekuppelt ist.

15. Eine Pumpe gemäß Patentanspruch 4 oder 5, da-
durch gekennzeichnet, dass der Kolben (9) mit
seiner im Wesentlichen zylindrischen Außenwand
(93) wenigstens ein Einlassloch (81) für die Rück-
führungsluft im Behälter (3) verschließt.

16. Eine Pumpe gemäß eines der Patentansprüche von
1 bis 15, dadurch gekennzeichnet, dass sie eine
Verbindungsleitung (181) zwischen der Gaskammer
(18) und der Mischkammer (12) aufweist, deren Luft-
einlass aus der Gaskammer nach oben gerichtet und
deren Gasauslass zum Boden der Mischkammer
(12) gerichtet ist.

17. Eine Pumpe gemäß Patentanspruch 16, dadurch
gekennzeichnet, dass die Verbindungsleitung
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(181) eine ringförmige Leitung umfasst, die durch
zwei im Wesentlichen zylindrische, konzentrische
Flächen begrenzt ist, von denen eine (106) zur Spit-
ze der Stange (10) von Kolben (9) gehört und die
andere zum Verbindungsglied (190) der Ausgabe-
vorrichtung (19) für das Gas-/Flüssigkeitsgemisch.

18. Eine Pumpe gemäß Patentanspruch 5, dadurch ge-
kennzeichnet, dass die Auffangmittel ein ringför-
miges, oben offenes Behältnis (25) umfassen, das
durch einen Abschnitt einer zylindrischen Wand
(108) begrenzt ist, welche zur Stange des Kolbens
gehört, sowie durch eine konzentrische, ringförmige
Fläche (109), die an die Oberfläche der Membran
(23) anstößt, wobei die Abdichtung zwischen dem
Abschnitt (108) der Stangenwand und der konzen-
trischen, ringförmigen Fläche (109) durch die dritte
Lippendichtung (24) erfolgt.

19. Eine Pumpe gemäß Patentanspruch 5, dadurch ge-
kennzeichnet, dass die Auffangmittel ein ringför-
miges, oben offenes Behältnis (26) umfassen, das
durch einen Abschnitt einer zylindrischen Wand
(108) begrenzt ist, welche zur Stange (10) von Kol-
ben (9) gehört, sowie durch eine koaxiale, zylindri-
sche Wand (202), die zu einem röhrenförmigen Ele-
ment (200) gehört, an dem die Stange (10) von Kol-
ben (9) gleitet, wobei die Abdichtung am Boden des
ringförmigen Behältnisses durch einen O-Ring (104)
erfolgt.

20. Eine Pumpe gemäß Patentanspruch 5, dadurch ge-
kennzeichnet, dass die Auffangmittel ein ringför-
miges, oben offenes Behältnis (27) umfassen, der
durch einen Abschnitt einer zylindrischen Wand
(108) begrenzt ist, welche zur Stange (10) von Kol-
ben (9) gehört, sowie durch eine im Wesentlichen
zylindrische, koaxiale Wand (203), die an den Boden
(204) einer ringförmigen Fläche (230) anstößt, wel-
che zu einer Membran (28) gehört, die sich zwischen
dem Verschluss (5) und dem Hohlkörper (6) befin-
det, wobei die Membran (28) eine Aufnahme für ei-
nen Dichtring (29) aufweist, der geeignet ist, den Bo-
den (204) des ringförmigen Behältnisses abzudich-
ten.

21. Eine Pumpe gemäß Patentanspruch 4 oder 5, da-
durch gekennzeichnet, dass der Hohlkörper (6)
zwei gleiche und diametral entgegen gesetzte Rillen
(65) aufweist, die zwei gleiche und diametral entge-
gen gesetzte, zur Stange (10) gehörende und den
Rillen (65) selbst zugeordnete Vorsprünge (103) auf-
nehmen und damit die Kolbenstange während des
Pumpenhubs führen.

22. Eine Pumpe gemäß Patentanspruch 21, dadurch
gekennzeichnet, dass die Vorsprünge (103) an die
flachen, den Rand der Rillen (65) bildenden Ober-

flächen (66) stoßen und so den Hub der Kolbenstan-
ge blockieren.

23. Eine Pumpe gemäß Patentanspruch 21, dadurch
gekennzeichnet, dass der Hohlkörper (6) zwei oder
mehr unterschiedlich lange Längsrillen (61, 62, 63)
aufweist, die jeweils geeignet sind, mit einem ent-
sprechenden Vorsprung (110) an der Außenfläche
der Stange (10) des Kolbens (9) zusammenzuwir-
ken, um Kolbenhübe zu definieren, die unterschied-
lichen Dosierungen des durch die Pumpe ausgege-
benen Flüssigkeits-/Gasgemisches entsprechen.

24. Eine Pumpe gemäß Patentanspruch 2, dadurch ge-
kennzeichnet, dass die Ausgabevorrichtung (19)
mit einem das Flüssigkeits-/Gasgemisch optimie-
renden Element (192) versehen ist, das zwischen
der Mischkammer (12) und der Ausgabeleitung
(191) eingefügt ist.

25. Eine Pumpe gemäß Patentanspruch 24, dadurch
gekennzeichnet, dass das Optimierungselement
(192) Mikrolöcher aufweist, die geeignet sind, das
Gas-/Flüssigkeitsgemisch in Schaum zu verwan-
deln.

26. Eine Pumpe gemäß Patentanspruch 24, dadurch
gekennzeichnet, dass das Optimierungselement
eine Düse (193) aufweist, die geeignet ist, das
Gas-/Flüssigkeitsgemisch zu zerstäuben.

27. Eine Pumpe gemäß Patentanspruch 3, dadurch ge-
kennzeichnet, dass der elastische Faltenbalg ei-
nen derartigen, konstanten Widerstand an jedem
Teilabschnitt hat, dass er bei Anwendung gleicher
Kraft während der Kompression eine konstante
Durchbiegung hat.

28. Eine Pumpe gemäß Patentanspruch 27, dadurch
gekennzeichnet, dass der Faltenbalg eine zylindri-
sche Form hat.

29. Eine Pumpe gemäß Patentanspruch 27, dadurch
gekennzeichnet, dass der Faltenbalg kegelstumpf-
förmig ist.
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