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The invention relates to a thermostatic mixer, comprising a device for the dynamic regulation of the cold water flow which supplies
the mixer. Thermostatic mixers suitable for control of a large flow do not function correctly when the flow required is much less than

» . _
( l an adﬁ http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C

OPIC - CIPO 191

SRR f f f [ ]
RO . N
N T n\'\\‘ -J::L:: iy L\'

0 . .'...
s [N

'I\_:.\-‘\". i WK - 8
s o A
‘-b‘?p':u:ﬁ;\;-2313;-:-:;\:1:3&:' @’&'E.’ C I P O

. TeaNMN ) - -
ST RNCRNY

NN
..................



(57) Abréege(suit
the maximum flo

CA 2587154 C 2012/05/22

anen 2 D87 154
13) C

e)/Abstract(continued):
w for which designed, such as occurs, for example, when a thermostatic mixer for supply of a system with several

showers Is reqguired to supply a single shower. Under these conditions thermostatic mixers lose stability and begin to oscillate such
that the water flow exiting said mixers suffers continuous changes to the ratio of the mixture of hot and cold water and hence

suffers temperat

Ure variations which are unpleasant for the user and can be dangerous. Said problem can be resolved whereby a

resistance Is generated to the flow of cold water supplied to the thermostatic mixer, when small flows of mixed water are required
and sald resistance Is lifted or reduced when large flows of mixed water are required. Said operation Is automatically carried out by
devices for dynamic regulation of flow, whereby the flow cross-section provided for the incoming cold water Is reduced when the
drawn flow Is reduced and a larger flow cross-section reestablished when a larger flow Is required.




CA 02587154 2007-05-09

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum

Internationales Biiro

(43) Internationales Veroffentlichungsdatum

18. Mai 2006 (18.05.2006)

(51) Internationale Patentklassifikation:

(10) Internationale Veroffentlichungsnummer

WO 2006/051389 Al

(71) Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme von

F16K 11/07 (2006.01)
F16K 31/00 (2006.01)

GO05D 23713 (2006.01)
F16K 3/26 (2006.01)

(21) Internationales Aktenzeichen:

(22) Internationales Anmeldedatum:

PCT/IB2005/003358

9. November 2005 (09.11.2005)

(25) Einreichungssprache:
(26) Veroffentlichungssprache:

(30) Angaben zur Prioritat:
TO2004A000777

9. November 2004 (09.11.2004)

Italienisch

Deutsch

I'T

US): GEVIPI A.G. [LI/LI]; Aeulestrasse 5, Triesen, Vaduz
(LI).

(72) Erfinder; und
(75) Erfinder/Anmelder (nur fiir US): KNAPP, Alfons
|[DE/DE]; Klockhstrasse 15, 88400 Biberach (DE).

(74) Anwalt: KNAPP, Thomas; Dreiss, Fuhlendorf, Steimle &
Becker, P.O. Box 10 37 62, 70032 Stuttgart (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiigbare nationale Schutzrechtsart): AE, AG, AL,
AM, AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,

[ Fortsetzung auf der néichsten Seite]

(54) Title: THERMOSTATIC MIXER WITH DEVICE FOR DYNAMIC REGULATION OF A WATER FLOW

(54) Bezeichnung: THERMOSTATISCHER MISCHER MIT VORRICHTUNG ZUR DYNAMISCHEN REGELUNG EINES

WASSERFLUSSES

rm——
e

v
AN

AR

!l‘

w

N
|

r‘

N\

;.:

o
SR N NN

(57) Abstract: The invention relates to a
thermostatic mixer, comprising a device for
the dynamic regulation of the cold water flow
which supplies the mixer. Thermostatic mixers
suitable for control of a large flow do not
function correctly when the flow required is
much less than the maximum flow for which
designed, such as occurs, for example, when a
thermostatic mixer for supply of a system with
21 several showers is required to supply a single

shower. Under these conditions thermostatic

N

mixers lose stability and begin to oscillate such

N

e i Tl 8 that the water flow exiting said mixers suffers
i?’ ::\\“... .‘q§ 7" continuous changes to the ratio of the mixture of
3 - ' ; s “ C S-\“é 2 —15 hot and cold water and hence suffers temperature
"' /é§ o ﬂ( . %77 A a variations which are unpleasant for the user and
’? £ 2\\\‘% i: gg K\é / can be dangerous. Said problem can be resolved
. ?§-=.\ ,e-—.&\\‘ﬁ ‘ 20 whereby a resistance is generated to the flow
14 ' ﬂfgx\-.‘}\\‘.\‘l Im- k\\:?' of cold water supplied to the thermostatic mixer,
10 Z ég' sé "’- when small flows of mixed water are required
Aﬂ§ (U §A - — 4 and said resistance is lifted or reduced when
11 %!h.‘ #"! large flows of mixed water are required. Said
g mg o ’:?’ 7 operation is automatically carried out by devices
- ) & M O —<~ for dynamic regulation of flow, whereby the flow
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cross-section provided for the incoming cold
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water is reduced when the drawn flow is reduced
4 and a larger flow cross-section reestablished
when a larger flow is required.
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(57) Zusammenfassung: Ein thermostatischer Mischer, der eine Vorrichtung zur dynamischen Regelung des Flusses des Kaltwas-
serzulaufs enthalt, umfassend, in einem Korper, einen Schieber, der zur Verschiebung in axialer Translation in dem Korper and
zum verengenden Einwirken auf die Zulaufdurchgange fur das warme Wasser and fur das kalte Wasser in gegenlaufigen Richtungen
vorgesehen ist, so dass deren Mischungsverhaltnis verandert wird, ein Dehnungsthermoelement, das mit dem Schieber zu dessen Be-
tatigung verbunden ist and sich in dem Ablaufdurchgang fur das gemischte Wasser erstreckt, eine auf das Thermoelement wirkende
Feder, and Mittel zum Einstellen der Position des Thermoelements. Erfindugsgemag ist im Inneren des Schiebers im Bereich des
Zulaufdurchgangs des kalten Wassers eine ringformige Zulaufkammer gebildet; weist der Mischer auf?erdem einen hohlen Zylinder
auf, der im Inneren des Schiebers angeordnet and zur Verschiebung in axialer Translation zwischen einer ersten Position, in der er
den Durchgang zwischen der ringformigen Kammer and dem Raum innerhalb des Schiebers and des Kolbens selbst verengt, and
einer zweiten Position, in der der Kolben diesen Durchgang nicht verengt, vorgesehen ist; umfasst der Mischer eine zweite Feder,
die zwischen dem Schieber and dem Kolben in derjenigen Richtung wirkt, dass sie den Kolben zur ersten Position hin beaufschlagt;
ist der Kolben mit beschrankten radialen Durchgangen versehen, die ihn durchsetzen and sich im Bereich der ringformigen Zulauf-
kammer befinden, wenn sich der Kolben in seiner ersten Position befindet; and weist der Kolben eine transversale Wand auf, die
den Raum im Inneren des Kolbens in eine Zwischenkammer and eine Ablaufkammer unterteilt and in der sich ein axialer begrenzter
Durchgang fur den Fluss befindet. Die Vorrichtung bleibt im Wesentlichen unbeeinflusst von Anderungen des Zulaufdrucks.
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Thermostatic Mixer With Device For Dynamic Regulation
Of A Water Flow
The present invention relates to a thermostatic mixer comprising a device

for the dynamic regulation of the cold water flow supplying the mixer.

Thermostatic mixers that are suited to handle a large flow rate generally do
not function if the flow rate required from them is considerably smaller than
the maximum flow rate they are designed for, as occurs, for example, when a
thermostatic mixer suited to supply a fixture comprising a plurality of showers
IS used to supply a single shower. Under these circumstances, the
thermostatic mixers lose their stability and start to vibrate so that the water
flow drawn from them is subject to constant fluctuations in the ratio between
cold water and warm water and therefore sustains temperature fluctuations,
which are uncomfortable for the user and may become dangerous. This
disadvantage may be corrected by opposing a resistance to the cold water
flow fed into the thermostatic mixer when small flow rates of mixed water are
supposed to be pumped and by suppressing or reducing this resistance
when large flow rates of mixed water are supposed to be pumped. This
operation Is carried out automatically by devices for dynamic flow regulation,
which are designed to reduce the passage cross-section provided to the
arriving cold water when the accommodated flow rate is reduced and to

restore a larger passage cross-section when an increased flow rate is
required.

The known devices for dynamically controlling the flow have nevertheless
various disadvantages. Above all, in view of their design and their

measurements, they must be elements that can be interposed in series in the
system with regard to the inflow of cold water to the mixer and cannot be
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Incorporated into the mixer per se. From this, it can be deduced that for the
device to operate correctly, the ioad of the return spring must be adjusted in
dependence upon the inflow pressure of the cold water. This brings with it
that the device must be adapted during its installation to the pressure
conditions existing within the system and, on the other hand, the mode of
operation of the device is no longer regular when considerable variations
occur in the inflow pressure of the cold water.

A thermostatic mixer of this kind is known from WO 02/03159 A1.

The main object of the invention is to create a thermostatic mixer comprising a
device for dynamically controlling the inflow of cold water, whose design must
be so simple that it makes possible its installation in the thermostatic mixer,
and whose function must be independent within broad ranges from the inflow
pressure, so that the device should not require any adjustments during its
Installation and should not function irregularly even if considerable variations

of the inflow pressure occur.

A further object of the invention consists in creating a thermostatic mixer of
this kind comprising a device for dynamically controlling the flow, which has
a simple construction, is economic in comparison with a similar thermostatic
mixer that does not contain a device for dynamic control of the flow per se

and is equipped with a separate device for dynamically controlling the flow,
and ensures a great reliability and a long service life.

These tasks are achieved according to the invention by means of a
thermostatic mixer, comprising in one body a feed passage for the cold water,

a feed passage for the warm water, and a discharge passage for the mixed
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water, a slide designed for sliding in axial transiation inside the body and for
narrowing the feed passages for the warm water and for the cold water in
opposite directions in order to change their mixing ratio, an expansion
thermocouple connected to the slide for actuation of the same and extending
In the discharge passage for the mixed water, a spring acting on the
thermocouple and the device body, means for adjusting the idle position of the
thermocouple, and a rod connecting the thermocouple and the means for
adjusting the position of the same, characterized in that an annular feed
chamber is formed in the area of the cold water feed passage inside the slide,
that furthermore the mixer has a hollow cylinder disposed inside the slide and
provided for displacement in axial translation between a first position, in which
it narrows the passage between the annular chamber and the space between
the slide and the piston, and a second position, in which the piston does not
narrow this passage, that the mixer comprises a second spring acting
between the slide and the piston in such a direction that it acts on the piston
toward the first position, that the piston is provided with reduced radial
passages penetrating it and located in the region of the annular feed chamber
when the piston is in its first position, and that the piston has a transversal
wall separating the space inside the piston into an intermediate chamber and
a discharge chamber and in which an axial limited flow passage is located,

which is penetrated by the rod for connection between the thermocouple and
the means for adjusting the position of the same.

In this way, the piston reduces the inflow of the mixer only for cold water when
the piston is in its first position (resting) and allows a flow with reduced flow
rate which, despite the fact that it is considerably smaller than the one the
thermostatic mixer is designed for, due to the presence of the restriction of the

cold water inflow, does not cause any functional problems of the thermostatic
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mixer.

The pressure created inside the intermediate chamber is defined by the
pressure decline experienced by the flow while passing from the feed
chamber through the restricted radial passages to the intermediate chamber,
and the pressure present inside the discharge chamber is smaller than the
pressure mentioned above due to the pressure decline experienced by the
flow while passing through the axial limited passage present in the transversal
piston wall. The effects exerted on the piston in the axial direction and in the
opposite direction, as well as the one exerted by the recuperating spring,
substantially depend on the difference of the pressure present inside the
intermediate chamber and that present inside the discharge chamber, this
pressure difference acting on the transversal section of the piston and tending
to overcome the force of the recuperating spring. Adequate dimensioning with
respect to the cross-sections of the limited passages provided in the piston
shell, the free cross-section of the limited passage provided in the transversal
wall of the piston, and the force of the recuperating spring in turn make It
possible that the piston is not displaced from its first position into its second
position as long as a flow is drawn that is smaller than the maximum flow that

can cause instability in the thermostatic mixer.

However, when a flow that is greater than the one defined above is required
from the discharge chamber, the pressure present inside the feed chamber
drops due to the pressure decline experienced by this larger flow while
passing the axial limited passage provided in the transversal piston wall, and
the pressure difference acting on the piston increases and overcomes the
force of the recuperating spring; then, the piston is displaced into its second

position, as a result of which it releases the flow passage from the feed
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chamber into the intermediate chamber and then into the discharge chamber.

Since what controls and/or regulates the displacement of the piston is not the
absolute pressure present inside the chambers of the device, but the
pressure difference between the intermediate chamber and the discharge
chamber, which depends on the flow and the resistance opposed to it, but
not on the absolute pressure, the function of the device is largely
iIndependent from the inflow pressure, and in turn the device does not require
any adaptation during the course of its installation and does not exhibit any

Irregularities in its function, even if the inflow pressure varies considerably.

In light of the great simplicity of the above-described device for dynamic flow
regulation and its reduced dimensions, the installation in the thermostatic
mixer is not associated with any problems and according to the invention
enables the production of a thermostatic mixer comprising the device for
dynamic flow regulation, which according to the state of the art would have to
represent a separate attachment.
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These and additional characteristics, functions and advantages of the object
of the present invention will be more apparent from the following description of
various embodiments relating to the accompanying drawings, which illustrate

non-limiting examples, wherein:

Fig. 1 shows an axial cross-sectional view of a thermostatic mixer according

to the invention, which comprises a device for dynamic flow regulation.

Fig. 2 shows only the components of the mixer according to Fig. 1 relating to
the invention, in the idle state and/or in the state of withdrawal with a reduced

flow rate.

Fig. 3 shows the same components of the mixer according to Fig. 2, however
In the state of withdrawal with an increased flow rate.

Figs. 4 and 5 equivalent to Figs. 2 and 3 show another embodiment of the
device according to the invention.

In Fig. 1, a thermostatic mixer according to the invention is shown in an axial
cross-sectional view, which mixer comprises a device for the dynamic
regulation of an entering cold water flow, with the function of stabilizing the
operation of the thermostatic mixer. The mixer comprises a body 1, which on
top Is closed in a plug-like manner by the upper part of the body 2 of a
cartridge inserted into the body 1. The body 1 forms an inflow connector 3 for
the cold water, an inflow connector 4 for the warm water and an outflow
connector 5 for the mixed water. The inflow connector 3 for the cold water and

the inflow connector 4 for the warm water each extend into annular feed
passages 6 and 7/ inside the body 1, and the feed passages 8 and/or 9
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formed in the cartridge 2 each correspond to these annular passages. On the
Inside of the cartridge 2, an axially displaceable slide 10 is mounted, which is
designed to narrow the feed passages 8 and 9 in opposite directions in order
to modify the flow rates of the cold water and of the warm water entering the
sliide 10 in opposite directions, thus modifying the mixing ratio and
temperature of the mixed water sent to the outflow connector 5. The slide 10
has a transversal wall 11 penetrated by passages, to which wall an expansion
thermocouple 12 is attached, extending toward the outflow connector 5 of the
mixed water and expanding depending on the temperature of the mixed
water, thus displacing the slide 10. A spring 13 acts on this configuration,
while a control and safety device 26, which is provided on the opposite side of
the spring 13 and is accessible to the user for regulation purposes, defines
the idle state of the slide 10 by means of a rod 24. Suitable gaskets are
provided in a common way where water tightness must exist and are not
described in further detail. The components described so far represent the

conventional design of a thermostatic mixer, wherein this design and its
function are known to the person skilled in the art.

According to the invention, the slide 10 forms an annular feed chamber 19 for
the cold water in the region of the feed passages 8, and an axially
displaceable hollow cylinder 14 is mounted on the inside of the slide 10, which
cylinder has a cylindrical shell 15 interspersed with limited passages 16. The
cylinder 14 can be displaced between a first position (according to the
drawing shifted upwards), in which the shell 15 narrows the passage from the
annular feed chamber 19 into the inside of the slide 10 and the hollow cylinder
14, and a second position (according to the drawing shifted downwards), in

which the shell 15 does not narrow the passage.
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Furthermore, the hollow cylinder 14 has a transversal wall 17 in which an
axially limited passage 18 opens, which is interspersed with the rod 24 that
connects the thermocouple 12 to the regulating means 26. A recuperating
spring 20 is provided between the transversal wall 17 of the cylinder 14 and

5  the transversal wall 11 of the slide 10, which spring acts on the cylinder 14
toward the first position, which is the idle state.

The shell 15 and transversal wall 17 of the cylinder 14 define an intermediate
chamber 21, while a discharge chamber 22 is defined between the transversal
10  wall 17 of the cylinder 14 and the transversal wall 11 of the slide 10.

It should be noted that in the idle state the limited radial passages 16 allow
imited flow to travel from the feed chamber 19 to the intermediate chamber
21 located inside the piston and to continue through the axial passage 18 and
15 the discharge chamber 22 to the outflow connector 5. thus passing through
the entire device. When such a limited flow is present, the pressure in the
feed chamber 19 is the inflow pressure of the cold water, the pressure in the
Intermediate chamber 21 is smaller than the inflow pressure due to the
pressure decline experienced by the flow by passing through the limited
20 passages 16, and the pressure inside the discharge chamber 22 is further
reduced due to the pressure decline experienced by the flow by passing
through the axial limited passage 18. Due to the difference between the
pressure present in the intermediate chamber 21 and the reduced pressure
present in the discharge chamber 22, the piston is acted upon such that it is

25 displaced away from the feed chamber 19 and the recuperating spring 20 acts
against this process.

In contrast, the piston 14 is practically not influenced by the feed pressure
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present in the feed chamber 19 since this pressure acts on the shell 15 of the
pistoh 14 in the radial direction. On the other hand, the pressure declines
experienced by the flow depend solely on the intensity of the flow and on the
resistances opposed to it and not on the absolute pressure value. In turn, the
behavior of the piston 14 is not significantly influenced by the inflow pressure

value and its fluctuations.

The limited radial passages 16, the limited axial passage 18 and the
recuperating spring 20 must be proportioned relative to one another so that
the effect of the spring 20 corresponds substantially to the force that tends to
displace the piston 14 from the first position into the second position when the
maximum flow rate is withdrawn, which may cause instability in a thermostatic
mixer. The piston 14 in turn maintains its first position illustrated in Fig. 2 as

long as the requested flow rate stays below the afore-mentioned maximum
value.

However, when a flow rate that is larger than the above-defined maximum
rate is requested by the outflow connector 5, the pressure inside the
discharge chamber 22 is reduced and the pressure difference acting on the
piston 14 exceeds the force of the recuperating spring 22. Now, the piston 14
Is displaced into its second opening position illustrated in Fig. 3. The shell
section 15 stops narrowing the passage between the feed chamber 18 and

the intermediate chamber 21 and the flow passage from the feed chamber 18
to the discharge chamber 22 is substantially free.

If thereafter the requested flow rate is reduced again or completely stopped,
the effect of the recuperating spring 22 again exceeds the pressure difference

acting on the piston 14 and displaces the piston again into its first closing
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10

position according to Fig. 2.

In the embodiment described above, the limited radial passages 16 are
formed by small recesses provided on the edge of the end of the shell section
15 of the piston 14. In this case, it is advantageous for the shell section 15 to
be thin in order to minimize a reduced and generally negligible component of
the inflow pressure, which acts on the piston in the axial direction while

affecting the cross-section of the limited radiat passages 16.

Figures 4 and 5 show another embodiment of the device according to the
iInvention. In these figures, parts that are identical to or that correspond to the

parts in the first embodiment have been denoted by the same reference
numerais.

The second embodiment according to Figs. 4 and 5 differs from the previous
by the fact that the limited passages between the feed chamber 18 and the
Intermediate chamber 21 consist of one or more small holes 23, which are
provided in the shell section 15, and not of small recesses 16, which are
provided on the edge of the end of the shell section 15 of the piston 14. In this
case, the negligible component of the inflow pressure, which in the previous
embodiment acts on the piston in the axial direction, is missing, and it is of no
meaning that the shell section 15 of the piston 14 should be thin.

Figs. 4 and 5 also show that a small intermediate space 25 between the
piston 14 and the slide 10 may be provided. This intermediate space forms a
imited passage and may interact with the effect of the limited passages 16 or

23 or optionally take over their function completely.
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As is apparent from the above, the invention enables the implementation of a
thermostatic mixer comprising a device for the dynamic regulation of cold
water inflow, which device is practically not sensitive to the fluctuations of the
Inflow pressure and stabilizes the function of the thermostatic mixer. It is not
necessary to adjust the force of the recuperating spring as a function of the
Inflow pressure present inside the fixture, and no defect whatsoever can be
observed in the functioning of the device even if, for whatever reason, this

inflow pressure varies to a larger extent.

It should be noted that the invention is not limited to the embodiments
described and illustrated as examples. A large variety of modifications have
been described and more are part of the knowledge of the person skilled in
the art. These and further modifications as well as any replacement by
technical equivalents may be added to the description and figures, without
leaving the scope of protection of the invention and of the present patent.
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What is claimed is:

l. A thermostatic mixcr, comprising on¢ body, which is provided with a feed
passage for cold water, a feed passage for warm water, and a discharge passage for mixed
water, a slide, which is provided for displacement in axial translation in the body and for
narrowing the feed passages for the warm water and for the cold water in opposite
directions, thus changing their mixing ratio, an expansion thermocouple, which is
connected to the slide for actuating the same and extends in the discharge passage for the
mixed water, a spring acting on the thermocouple and the device body, means for
adyusting the 1dle position of the thermocouple, and a rod connecting the thermocouple
and the means for adjusting the position of the same, characterized in that on the inside of
the shide, in the region of the feed passage for the cold water, an annular feed chamber is
formed, in that the mixer additionally comprises a hollow cylinder, which is disposed on
the inside of the shide and designed for displacement in axial translation between a first
position, in which it narrows the passage between the annular chamber and the space
inside the slide and the piston, and a second position, in which the piston does not narrow
this passage, in that the mixer comprises a second spring acting between the slide and the
piston in such a dircction that it acts on the piston toward the first position, in that the
piston is provided with limited radial passages penetrating it and located in the region of
the annular feed chamber when the piston is in its first position, and in that the piston
comprises a transversal wall, which separates the space inside the piston into an
intermediate chamber and a discharge chamber and in which an axial limited flow

passage is provided, which is penetrated by the rod for connection between the

thermocouple and the means for adjusting the position of the same.

2. The thermostatic mixer according to claim 1, characterized in that the limited
radial passages, the axial passage provided in the transversal wall of the piston, and the
recuperating spring are proportioned relative to one another such that the effect of the
recuperating spring substantially corresponds to the force, which tends to displace the
piston from the first position to the second position when the maximum flow rate is

drawn, which may cause instability of the thermostatic mixer.
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3. The thermostatic mixer according to claim 1, characterized in that the piston

comprises a shell section in which the limited passages are provided.

4. The thermostatic mixer according to claim 3, characterized in that the limited

passages are formed by small recesses, which are provided on the edge of the shell end.

5. The thermostatic mixer according to claim 4, characterized in that the shell

section 1s thin.

6. The thermostatic mixer according to claim 3, characterized in that the limited

passages are formed by holes provided in the shell.

7. The thermostatic mixer according to claim 1, characterized in that in addition to

or instead of the limited passages a small intermediate space is provided between the

slide and the piston.
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