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(54) MICRO BUBBLES GENERATING DEVICE FOR HYDROTHERAPY SYSTEMS

(57)  The invention relates to a device (100) for gen-
erating micro bubbles in a hydrotherapy system, said de-
vice (100) comprising a first pump (110) comprising a
multistage pumping unit (111) and a motor (112) opera-
tively connected thereto, at least one intake pipe (120)
intended to be connected to a water supply, at least one
discharge pipe (130) intended to be connected to a tub
(200) of a hydrotherapy system. The device (100) also
comprises a second pump (140) configured to generate
an air flow, a supply conduit (141) for supplying said air

flow, wherein said supply conduit (141) is connected at
one end to an outlet of the pump (140) and at the opposite
end to a first stage (111a) of said multistage pumping
unit (111) of said first pump (110), said first stage (111a)
featuring a minimum head within the multistage pumping
unit (111).

The invention also relates to a hydrotherapy system
comprising the device above and a tank connected there-
to through at least one intake pipe and one discharge

pipe.
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Description
Field of the invention

[0001] The present invention generally relates to de-
vices for hydrotherapy and spa systems and in particular
to a device for the generation of micro bubbles in such
systems.

Background

[0002] Hydrotherapy and spa systems are known in-
cluding tanks, for example bathtubs for domestic use,
wherein pressurized water flows are generated by way
of pumps and supplied through suitable conduits so as
to massage auser’s body in order to relax muscles and/or
for therapeutic purposes. These systems are also known
as hydro-massage systems.

[0003] Also known are devices for hydrotherapy sys-
tems configured to generate micro bubbles, i.e. bubbles
of micrometric size. It is known that micro bubbles have
considerable benefits for human health, particularly be-
cause they contain gases such as oxygen and ozone, as
well as oxygen ions, that are very effective to neutralize
a wide variety of toxins. More generally, micro bubbles
effectively contribute to the wellness feeling that a hydro-
therapy system can usually give to users.

[0004] Patent US 8646759 B2 describes a micro bub-
bles generating device connectable to a bathtub. The
device comprises a pump for feeding water to a tank and
a device for injecting a gas into the water, for example
air. The device is arranged downstream of the pump with
respect to a direction along which water is fed. Gas in-
jection occurs by Venturi effect due to the passage of the
water fed to the tub, or with the aid of a pump.

[0005] The water with the gas dissolved therein are fed
to the tank through a saturation and mixing device,
wherein micro bubbles are formed due to the swirling
motion generated inside it. The liquid coming out from
the saturation and mixing device is fed to the tub through
a suitable pipe and a connection port.

[0006] PatentUS 8505575 B2 describes a micro bub-
bles generating device connectable to a bathtub. Water
sucked by a pump through an inlet port is fed to two sep-
arate outlet ports, one configured to supply pressurized
water with micro bubbles, and the other one configured
to supply pressurized water only, as in a traditional whirl-
pool system. Micro bubbles are generated by sucking air
by Venturi effect through a valve connected to a mixer.
The mixer is arranged externally to the pump and is fed
with water through a suitable pipe connected to an inlet
pipe of the pump. The water enriched with air coming out
from the mixer is fed to a relief valve to which a flow of
pressurized water is also directly supplied by the pump.
Inside the relief valve water is subjected to a swirling
motion, which allows to generate micro bubbles.

[0007] A further device for the generation of micro bub-
bles is described in the Japanese patent publication JP
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2011-31190 A. Also in this case, a pump draws water
from a tank and feeds it to a group within which a mixer
is arranged. The mixer features a reduced cross section
adapted to generate turbulence in the flow of fluid. The
device also comprises an inlet valve for the suction of
air, which is injected into the water flow through a unidi-
rectional valve arranged upstream of the group where
the mixer is arranged. The water reaching the mixer con-
tains a gas that forms micro bubbles due to the turbulent
flow generated by the mixer.

[0008] The publication US 2007/094784 A1 describes
a system for a spa comprising a water flow path and an
air injection port in communication with the water flow
path. An air supply system comprising an inlet opening
and an inlet valve is periodically put in fluid communica-
tion with the air injection port. The air fed from the air
supply system is fed into the water flow path by Venturi
effect.

[0009] Furtherexamples of hydro-massage and/or spa
devices are described in the publications DE 3544002
A1, EP 0376843 A2, US 2003/172451 A1, DE
102011118893 A1, US 2010/223721 A1 and WO
90/01917 A1.

[0010] The devices for the generation of micro bubbles
known in the art and exemplified above feature a remark-
able structural complexity and thus have high manufac-
turing costs.

[0011] Moreover, the devices exploiting the Venturi ef-
fect as a means to draw air into a flow of water require
delicate tuning operationsin order to establish apressure
gradient allowing to ensure air suction during operation
of a hydrotherapy system.

Summary of the invention

[0012] There istherefore a need to simplify the devices
for tub from a structural point of view, which is an object
of the present invention. Said object is achieved with a
device for the generation of micro bubbles whose main
features are specified in the first claim, while other fea-
tures are specified in the remaining claims.

[0013] An idea of solution underlying the invention is
to generate micro bubbles without resorting to mixers or
special valves nor by exploiting the Venturi effect. To this
aim, the device according to the invention comprises a
first pump comprising a multistage pumping unit and a
second pump configured to generate a flow of air and to
feed it into the multistage pumping unit of the first pump
through a suitable conduit.

[0014] More particularly, the conduit of the second
pump is connected to afirst stage of the multistage pump-
ing unit having a minimum head, whereby air is mixed
with the water sucked by the pumping unit along the flow
path leading to a stage of maximum head of the multi-
stage pumping unit. A plurality of micro bubbles are thus
generated inside the multistage pumping unit due to the
swirling motion generated by its impellers.

[0015] The water flow coming out from the stage of the
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pumping unit having the maximum head is thus enriched
with micro bubbles and is supplied to a tank. In other
words, micro bubbles are generated by pumping air di-
rectly into the pump supplying water, in particular into its
multistage pumping unit, which is exploited as a mixing
and homogenization means. This configuration is differ-
ent from that of the devices known in the art, which gen-
erally exploit the Venturi effect by way of fittings and/or
valves arranged upstream or downstream of a pump.
[0016] The main advantage offered by the invention is
to provide a device for the generation of micro bubbles
whose structureis simple and cheap because no external
mixing device is employed. Differently, thanks to the use
of a second pump for the generation of an air flow, the
pump supplying water to a tank is also used to generate
micro bubbles and homogenize them with the water.
[0017] The second pump may advantageously be a
diaphragm pump, or an equivalent thereof, which fea-
tures a simple structure and has low maintenance re-
quirements. This type of pump is very cheap thereby hav-
ing a minimum impact on the overall costs of the device
according to the invention.

[0018] The configuration of the device according to the
invention is therefore simple and robust thanks to the
presence of a limited number of components, and ex-
tremely cheap.

[0019] According to an embodiment of the invention,
the device for the generation of micro bubbles may ad-
vantageously comprise a control system configured to
manage operation of the second pump in an intermittent
manner. This feature of the invention allows to avoid an
excessive accumulation of air within the multistage
pumping unit, which would prevent the correct operation
of the pump.

[0020] Accordingto afurther embodiment of the inven-
tion, a discharge pipe of the device may advantageously
be provided with a flow control valve, for example a throt-
tling sleeve or a ball valve, which serves to reduce the
water flow rate downstream of the stage of maximum
head of the multistage pumping unit, thereby causing a
pressure increase inside it and promoting the swirling
motions in order to enhance generation of micro bubbles.
[0021] Further advantages and features of the present
invention will become clear from the following detailed
description of embodiments thereof, given by way of non-
limiting example.

Brief description of the drawings

[0022] Reference will be made to the figures of the ac-
companying drawings, wherein figure 1 is a side view
that schematically shows a device for the generation of
micro bubbles according to the invention.

Detailed description of preferred embodiments of the
invention

[0023] Referring tofigure 1, a device for the generation
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of micro bubbles according to the invention it is indicated
in general by reference number 100 and is schematically
shown with respect to a reference system V, L. In this
reference system a vertical direction V represents the
direction along which gravity acts and a longitudinal di-
rection L, perpendicular to the vertical direction V, rep-
resents the direction along which conduits of the device
100 mainly extend.

[0024] The device 100 comprises a first pump 110 in
turn comprising a multistage pumping unit 111, for ex-
ample comprising centrifugal impellers, and a motor 112
to which the multistage pumping unit 111 is operatively
connected.

[0025] At least one suction pipe 120 is connected to
the multistage pumping unit 111. In an operative config-
uration of the device 100 the suction pipe 120 for example
extends in the longitudinal direction L and is connected
to a tank 200, for example a bathtub, that is only partially
and schematically shown in figure 1. The suction pipe
120 is connected to the tank 200 through a first port 210.
[0026] Atleastone discharge pipe 130is also connect-
ed to the multistage pumping unit 111. In an operative
configuration of the device 100 the discharge pipe 130
for example extends in the longitudinal direction L and is
connected to the tank 200 at a second port 220.

[0027] The suction pipe 120 and the discharge pipe
130 are respectively connected in a known manner to a
first stage 111a of the multistage pumping unit 111 having
aminimum head, as well as to a stage 111b of the multi-
stage pumping unit 111 having a maximum head.
[0028] More particularly, as showninfigure 1, the stage
111a having a minimum head is arranged at a free end
of the multistage pumping unit 111 in the longitudinal
direction L, whereas the stage 111b of the multistage
pumping unit 111 having a maximum head is adj acent
to the motor 112 of the pump 110.

[0029] The first and the second ports 210, 220 are ar-
ranged close to the bottom of the tank 200, thereby en-
suring water suction and supply of a water stream with
micro bubbles even when the tank is not completely full.
[0030] The device 100 and the tank 200 so connected
together define a hydrotherapy system.

[0031] It will be appreciated that the operational con-
figuration of the hydrotherapy system disclosed above
allows a recirculation of water already present in the tank
200. Alternatively, the suction pipe 120 connected to the
multistage pumping unit 111 may be in turn connected
to the mains so as to allow filling of the tank 200. More-
over, additional suction pipes might also be connected
between the multistage pumping unit 111 and the tank
200 through suitable valve systems and hydraulicfittings.
[0032] According to the invention, the device 100 for
the generation of micro bubbles further comprises a sec-
ond pump 140 configured to supply a flow of air. The
device 100 also comprises a supply conduit 141 connect-
ed at one end to an outlet of the second pump 140 and
at the opposite end to the first stage 111a of minimum
prevalence of multistage pumping unit 111 of the first
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pump 110. The second pump 140 may for example be a
membrane type pump, that features a particularly simple
and cheap structure, or an equivalent thereof.

[0033] The flow of air fed by the second pump 140 to
the first stage 111a of the multistage pumping unit 111
is mixed with the water coming from the suction pipe 120
and, as a result of the swirling motion caused by the im-
pellers of the multistage pumping unit 111, micro bubbles
are progressively generated. The micro bubbles are dis-
charged together with the water from the stage 111b of
maximum head of the multistage pumping unit 111 and
flow through the discharge pipe 130.

[0034] In other words, the connection of the supply
conduit 141 of the second pump 140 to the multistage
pumping unit 111 allows to exploit the entire water path
inside it for the generation of micro bubbles.

[0035] According to an embodiment of the invention,
the discharge pipe 130 is advantageously provided with
a flow adjusting means 131, for example a throttling
sleeve or a ball valve, which serves to reduce the water
flow rate coming out from the stage 111b of maximum
head of the multistage pumping unit 111, thereby causing
a pressure increase inside it. This enhances the gener-
ation of micro bubbles.

[0036] According to an embodiment of the invention,
the device for the generation of micro bubbles may ad-
vantageously comprise a control system (not shown)
configured to manage operation of the second pump 140
intermittently. This feature of the invention allows to avoid
accumulation of air in the multistage pumping unit, which
would penalize the correct operation of the pump.
[0037] During operation of the device 100, the pump
140 is cyclically activated for a first predetermined time,
for example 2 minutes, and then turned off for a second
predetermined period of time, for example 30 seconds.
Possible excess air within the multistage pumping unit
111 can thus be effectively discharged.

[0038] According to an embodiment of the invention,
the conduit 141 of the second pump 140 for feeding the
air flow to the pumping unit 111 is advantageously pro-
vided with flow intercepting means configured to prevent
entry of water into the second pump 140 should water
leak out from the multistage pumping group 111.
[0039] Such flow intercepting means can be formed in
a simple and economic manner by a siphon 142 arranged
above the multistage pumping unit 111 with respect to a
vertical direction V.

[0040] Alternatively, the supply conduit 141 a one-way
valve may be installed, the one-way valve being arranged
so as to allow a fluid flow, i.e. an air flow, only from the
second pump 140 to the multistage pumping unit 111.
[0041] As shown in figure 1, the suction pipe 120 is
connected to the multistage pumping unit 111 at a lower
portion thereof with respect to the vertical direction V,
thus allowing to drain by gravity residual water present
in the pumping unit 111 of the pump 110 at the end of an
operating cycle of the hydrotherapy system, for example
when the tank 200 is empty in the operational configura-
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tion illustrated.

[0042] Furthermore, in an operative configuration of
the hydrotherapy system, such as that shown in figure
1, and with reference to the vertical direction V, the multi-
stage pumping unit 111 is arranged higher than the port
210 connecting the suction pipe 120 to the tank 200. In
this way the suction pipe 120 connected to the tank 200
in the longitudinal direction L is slightly inclined down-
wards in the vertical direction V, thereby allowing to dis-
charge by gravity residual water from the first pump 110
to the tank 200 after it has been emptied, thus allowing
complete drain of the first pump 110.

[0043] In the alternative embodiment of the invention
shown in figure 2, the device 100 comprises the same
components, the only difference being that the stage
111a having a minimum head of the multistage pumping
unit 111 is arranged adjacent to the motor 112 of the
pump 110, whereas the stage 111b having a maximum
head is arranged at a free end of the multistage pumping
unit 111 in the longitudinal direction L.

[0044] The invention has hereto been disclosed with
reference to preferred embodiments thereof. It will be
appreciated that there may be further embodiments
based onthe sameinventive idea as defined by the scope
of protection of the claims set out below.

Claims

1. Adevice (100) for generating micro bubbles in a hy-
drotherapy system, said device (100) comprising:

i) a first pump (110) comprising a multistage
pumping unit (111) and a motor (112) operative-
ly connected thereto,

ii) at least one intake pipe (120) intended to be
connected to a water supply;

iii) at least one discharge pipe (130) intended to
be connected to a tub (200) of a hydrotherapy
system;

the device being characterized by further compris-
ing:

iv) a second pump (140) configured to generate
an air flow;

v) a supply conduit (141) for supplying said air
flow, wherein said supply conduit (141) is con-
nected at one end to an outlet of the pump (140)
and at the opposite end to a first stage (111a)
of said multistage pumping unit (111) of said first
pump (110), said first stage (111a) featuring a
minimum head within the multistage pumping
unit (111).

2. A device (100) according to claim 1, wherein said
second pump is a diaphragm type pump.
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A device (100) according to claim 1 or 2, wherein
said discharge pipe (130) comprises a flow intercept-
ing and regulating member (131).

A device (100) according to any one of claims 1 to
3, wherein the supply conduit (141) for feeding the
air flow comprises flow intercepting means config-
ured to prevent entry of water into the second pump
(140).

A device (100) according to claim 4, wherein said
flow intercepting means consist of a siphon (142),
said siphon (142) being arranged above the pumping
unit (111) of the first pump (110) with respect to a
vertical direction (V).

A hydrotherapy system, said hydrotherapy system
comprising a device (100) for the generation of micro
bubbles according to any one of claims 1 to 5 and a
tub (200), wherein said device (100) is connected to
said tub (200) via at least one intake pipe (120) and
at least one discharge pipe (130).

A hydrotherapy system according to the preceding
claim, wherein, with reference to a vertical direction
(V), a pumping unit (111) of the device (100) for the
generation of micro bubbles is arranged higher than
a nozzle (210) connecting said intake pipe (120) to
the tub (200).

Amended claims in accordance with Rule 137(2)
EPC.

A device (100) for generating micro bubbles in a hy-
drotherapy system, said device (100) comprising:

i) a first pump (110) comprising a multistage
pumping unit (111) and a motor (112) operative-
ly connected thereto,

ii) at least one suction pipe (120) intended to be
connected to a water supply;

iii) at least one discharge pipe (130) intended to
be connected to a tub (200) of a hydrotherapy
system;

wherein said suction pipe (120) and said discharge
pipe (130) are respectively connected to a first stage
(111a) of said multistage pumping unit (111) having
a minimum head, and to a second stage (111b) of
the multistage pumping unit (111) having amaximum
head,

the device being characterized by further compris-

ing:

iv) a second pump (140) configured to generate
an air flow;
v) a supply conduit (141) for supplying said air
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flow, wherein said supply conduit (141) is con-
nected at one end to an outlet of the second
pump (140) and at the opposite end to said first
stage (111a) of the multistage pumping unit
(111) of said first pump (110), whereby air is
mixed with the water sucked by the multistage
pumping unit (111) along the flow path leading
to its stage (111b) of maximum head and micro
bubbles are generated and discharged together
with the water through the discharge pipe (130).

A device (100) according to claim 1, wherein said
second pump (140) is a diaphragm type pump.

A device (100) according to claim 1 or 2, wherein
said discharge pipe (130) comprises aflow intercept-
ing and regulating member (131).

A device (100) according to any one of claims 1 to
3, wherein the supply conduit (141) for feeding the
air flow comprises flow intercepting means config-
ured to prevent entry of water into the second pump
(140).

A device (100) according to claim 4, wherein said
flow intercepting means consist of a siphon (142),
said siphon (142) being arranged above the pumping
unit (111) of the first pump (110) with respect to a
vertical direction (V).

A hydrotherapy system, said hydrotherapy system
comprising a device (100) for the generation of micro
bubbles according to any one of claims 1 to 5 and a
tub (200), wherein said device (100) is connected to
said tub (200) via at least one suction pipe (120) and
at least one discharge pipe (130).

A hydrotherapy system according to the preceding
claim, wherein, with reference to a vertical direction
(V), a pumping unit (111) of the device (100) for the
generation of micro bubbles is arranged higher than
a nozzle (210) connecting said suction pipe (120) to
the tub (200).



EP 3 170 490 A1

200




EP 3 170 490 A1

200

100
> 142 4,0 ‘é
140
120
\ N
-

Ll | | _Ls
' /o/ \111b\ \1113
13 131 111

\ 112 /

o

110

A

L |

Fig.2



10

15

20

25

30

35

40

45

50

55

EP 3 170 490 A1

9

Européisches
Patentamt

European
Patent Office

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 16 20 0069

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

US 2007/094784 Al (TRAN TRONG [US])

3 May 2007 (2007-05-03)

* page 1 - page 2; figures *

DE 35 44 002 Al (WOTA SCHWIMMBADTECHNIK
GMBH [DE]) 19 June 1987 (1987-06-19)

* column 2 - column 5; figures *

EP 0 376 843 A2 (TOTO LTD [JP])

4 July 1990 (1990-07-04)

* page 7 - page 10; figures 8a, 8b,9 *
US 2003/172451 Al (LOYD CASEY [US] ET AL)
18 September 2003 (2003-09-18)

* paragraph [0017] - paragraph [0018];
figures *

DE 10 2011 118893 Al (HYDROISOTOP GMBH
[DE]) 23 May 2013 (2013-05-23)

* page 1 - page 2; figures *

US 2010/223721 Al (MAY THOMAS [US] ET AL)
9 September 2010 (2010-09-09)

* page 3 - page 9; figures *

WO 90701917 Al (GUSTAVSBERG IND AB [SE])
8 March 1990 (1990-03-08)

* page 1 - page 5; figures *

The present search report has been drawn up for all claims

1-7

INV.
A61H33/00
A61H33/02

TECHNICAL FIELDS
SEARCHED (IPC)

A61H

Place of search

Munich

Date of completion of the search

27 January 2017

Examiner

Borras Gonzalez, E

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EP 3 170 490 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 20 0069

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

27-01-2017
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2007094784 Al 03-05-2007  NONE

DE 3544002 Al 19-06-1987 DE 3544002 Al 19-06-1987
DE 8534999 Ul 22-05-1986

EP 0376843 A2 04-07-1990 AT 106713 T 15-06-1994
AU 639897 B2 12-08-1993
CA 2006910 Al 29-06-1990
DE 68915985 D1 14-07-1994
DE 68915985 T2 27-10-1994
EP 0376843 A2 04-07-1990
Us 5245714 A 21-09-1993

US 2003172451 Al 18-09-2003  NONE

DE 102011118893 Al 23-05-2013 AT 512217 Al 15-06-2013
DE 102011118893 Al 23-05-2013

US 2010223721 Al 09-09-2010  NONE

WO 9001917 Al 08-03-1990 AU 4058089 A 23-03-1990
CA 1335860 C 13-06-1995
DK 20291 A 06-02-1991
EP 0429507 Al 05-06-1991
JP HO4500020 A 09-01-1992
SE 460016 B 04-09-1989
UsS 5153949 A 13-10-1992
WO 9001917 Al 08-03-1990

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




EP 3 170 490 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 8646759 B2 [0004] « EP 0376843 A2 [0009]

» US 8505575 B2 [0006]  US 2003172451 A1 [0009]

e JP 2011031190 A [0007] « DE 102011118893 A1 [0009]
 US 2007094784 A1[0008] * US 2010223721 A1 [0009]

» DE 3544002 A1 [0009] * WO 9001917 A1[0009]

10



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

