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(57) Abrégée/Abstract:
A device (1) for treating water is described, comprising a cartridge (10), which Includes a container (12) for receiving treatment
means and a connecting head (20). Furthermore, a connecting device (40) is provided, which is equipped with a holder (42), a
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(57) Abrege(suite)/Abstract(continued):

valve device (50), and a locking device (80). The holder (42) has at least one side wall (44a, b), on which the Inflow and outflow
openings (48a, b) are disposed. The valve device (50) has a valve element (52), which surrounds the connecting head (20) at least
partially and is disposed movably in the holder (42). The associated cartridge (10) provides at least one Inlet opening (30a) and at
least one outlet opening (30b) on at least one side surface. The cartridge has at least one recess (124) and/or a lug (24) for the
engagement of a locking element (81) of a locking device (80) of the connecting device (40).



WO 2009/156509 A1 |[HIL 1Y D AAORON RO RO R AR AR

(19) Weltorganisation fur geistiges Eigentum

(43) Internationales Verottentlichungsdatum

CA 02729331 2010-12-23

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES

PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

Internationales Buiro

30. Dezember 2009 (30.12.2009)

(10) Internationale Veroftentlichungsnummer

WO 2009/156509 Al

(1)

(21)
(22)

(25)

(26)
(30)

(71)

(72)
(75)

(74)

(81)

Internationale Patentklassifikation:

BOID 35/147 (2006.01)  BOID 35/153 (2006.01)
Internationales Aktenzeichen:  PCT/EP2009/058053

Internationales Anmeldedatum:
26. Juni 2009 (26.06.2009)

Einreichungssprache: Deutsch
Verottentlichungssprache: Deutsch
Angaben zur Prioritat:

10 2008 002 727.8 27. Juni 2008 (27.06.2008) DE

Anmelder (fir alle Bestimmungsstaaten mit Ausnahme
vorn US): BRITA GMBH [DE/DE]; Heinrich-Hertz-Stra-
Be 4, 65232 Taunusstein (DE).

Erfinder; und

Erfinder/Anmelder (nur fir US): FREYSTEDT, Bernd
[DE/DE]; Wielandstralle 1, 65187 Wiesbaden (DE). NA-
MUR, Mare¢ [DE/DE]; Damaschkestr. 25, 64297 Darm-
stadt (DE).

Anwalt: ACHLER, Matthias; FUCHS Patentanwilte,
Sohnleinstralle 8, 65201 Wiesbaden (DE).

Bestimmungsstaaten (soweit nicht anders angegeben, fur

jede verfugbare nationale Schutzrechtsart). AE, AG, AL,

AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DK, DM, DO,
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, S8V, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir

jede verfugbare regionale Schutzrechtsart). ARIPO (BW,
GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
/M, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), européisches (AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Erklarungen gemall Regel 4.17:

Erfindererklarung (Regel 4.17 Ziffer iv)

Veroftentlicht:

mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

[Fortsetzung auf der nachsten Seite/
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(57) Abstract: A device (1) for treating water 1s described, comprising a cartridge (10), which includes a container (12) for recei-

ving treatment means and a connecting head (20). Furthermore, a connecting device (40) 1s provided, which 1s equipped with a
holder (42), a valve device (50), and a locking device (80). The holder (42) has at least one side wall (44a, b), on which the inflow

and out:

low openings (48a, b) are disposed. The valve device (50) has a valve element (52), which surrounds the connecting head

(20) at least partially and 1s disposed movably in the holder (42). The associated cartridge (10) provides at least one mlet opening
(30a) and at least one outlet opening (30b) on at least one side surtace. The cartridge has at least one recess (124) and/or a lug (24)
for the engagement of a locking element (81) of a locking device (80) of the connecting device (40).

(57) Zusammenfassung:

[Fortsetzung auf der ndachsten Seite/
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—  vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist; Veroffentlichung wird wiederholt, falls Anderun-
gen eingehen (Regel 48 Absatz 2 Buchstabe h)

Es wird eine Vorrichtung (1) zur Behandlung von Wasser mit emner Kartusche (10), die emnen Behalter (12) zur Autnahme von Be-
handlungsmitteln und einen Anschlusskopf (20) aufweist, beschrieben. Ferner ist eine Anschlusseinrichtung (40) vorgesehen, die
mit einer Autnahme (42), einer Ventileinrichtung (50) und emer Verriegelungseinrichtung (80) versehen 1st. Die Autnahme (42)
welst mindestens eine Seitenwand (44a, b) aut, an der die Zutluss- und die Abflussofinungen (48a, b) angeordnet sind. Die Venti-
leinrichtung (50) weist emn den Anschlusskopt (20) mindestens tellweise umgreifendes Ventilelement (52) aut, das in der Autnah-
me (42) beweglich angeordnet 1st. Die dazugehorige Kartusche (10) sieht an mindestens emner Seitenflache mindestens eine Ein-
trittsotinung (30a) und mindestens emne Austrittsotinung (30b) vor. Die Kartusche weist mindestens eine Ausnehmung (124) und/
oder eme Nase (24) fir das Eingreifen emes Verriegelungselementes (81) emer Verriegelungseinrichtung (80) der Anschlussein-

richtung (40) autf.
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Apparatus for treating water, particularly filter apparatus, and cartridge

The invention relates to an apparatus for treating water, particularly a filter apparatus,
with a cartridge, which includes a container for receiving treatment means and a
connecting head, which has at least one inlet opening and at least one outlet opening,
and which is provided with a connecting device, which is provided with a holder for the
connecting head, which has at least one inflow opening and at least one outflow opening,
a valve device for opening and closing the inflow opening, and a locking device for the
releasable fastening of the cartridge to the connecting device. The invention also relates

to a cartridge, especially a filter cartridge.

By the treatment of water is meant, besides filtration, also the graduated delivery of
substances to the water. The delivery of substances can also be combined with a

filtration of the water.

By filter cartridges are meant, on the one hand, those which have a sievelike structure for
the mechanical filtration. On the other hand, by filter cartridges are meant those which
contain, besides a sievelike structure, at least one filter medium, for example one in
granulate form, which serves for the chemical and/or mechanical removal and/or
reduction of organic and/or inorganic impurities. Thus, filter cartridges of this kind enable
a nonmechanical filtration, which can be combined with a mechanical filtration. These
filter cartridges are used for optimization of water, meaning by optimization the
mechanical and/or nonmechanical filtration. This includes, e.g., the softening and

decalcifying of drinking water.
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Filtration can be pressure-operated, i.e., it can be carried out with excess pressure, or

with partial vacuum, or by gravity forces.

A filter apparatus is known from WO 2007/012079 A2 that has a filter cartridge and a
connecting device. The connecting device is generally firmly mounted. The filter cartridge
is inserted into this connecting device and after the filter material is used up it is
exchanged for a new filter cartridge. The insertion process places a load on the gaskets
at the connecting head of the filter cartridge and/or the holder of the connecting device,

especially when the inserting process involves a rotational movement of the filter

cartridge.

In order to avoid rotational movements, a locking device is proposed that engages with
the holder of the cartridge, in which only a translatory movement of the filter cartridge is
required both for the installation and the removal of the filter cartridge. This occasions a
costly locking device, one working by the principle of a ball point pen, in which the spring
device must be configured and arranged so that at least one of the components of the

locking device executes a rotational movement.

The water inlet opening of the filter cartridge is disposed at the end face of the connecting
head, so that the filter cartridge must be inserted against the direction of flow of the
unfiltered water and, thus, against water pressure. In operation of the filter cartridge, the
water pressure acts constantly on the filter cartridge and presses it out from the holder.
In order to prevent this, yet still fix the filter cartridge securely and immovably in the
holder, a stable configuration of the locking device is indispensable. In order to avoid
dripping losses when dismounting the filter cartridge, a costly valve construction and a

plurality of sealing elements are required.
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The problem of the invention is to provide an apparatus for the treatment of water that
makes do with few structural parts, ensures a safe and tight seat for the filter cartridge,

and enables an easy replacement of the cartridge.

Accordingly, in one aspect there is provided an apparatus for treating water with a
cartridge, which includes a container for receiving treatment means and a connecting
head, which has at least one inlet opening and at least one outlet opening, and with a
connecting device, which is provided with: a holder for the connecting head, which has
at least one inflow opening and at least one outflow opening, a valve device for opening
and closing the inflow opening, and a locking device for the releasable fastening of the
cartridge to the connecting device, wherein the holder has at least one side wall in which
the inflow and outflow openings are disposed, the valve device has a valve element that
at least partly surrounds the connecting head and is movably disposed in the holder, and
the valve element has at least one recess or one opening, which in an end position of
the connecting head is brought to line up with the inlet opening of the connecting head

and the inflow opening of the holder.

By moving inflow and outflow opening to at least one side wall of the connecting head,
the pressure of the untreated water streaming into the cartridge acts perpendicularly to
the longitudinal axis of the cartridge and, thus, perpendicularly to the direction of
iInsertion, so that the cartridge cannot be forced out from its position by the water

pressure during operation.

The inlet and outlet openings that cooperate with the inflow and outflow openings are

likewise disposed in one side surface of the connecting head.

This features opens the possibility of a simplification of the valve device as compared to
the aforementioned prior art. By providing a valve element that at least partly surrounds
the connecting head and is movably disposed in the holder, the holder itself is used to
guide the valve element. This substantially lowers the cost for the fabrication of the

apparatus.
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The valve element when inserted into the connecting head is moved by the latter from its

position of rest to its working position.

In the position of rest, the valve element closes at least the inflow opening. When the
connecting head is installed, not only the valve element but also the connecting head Is
moved relative to the valve element until both the connecting head and the valve element

have reached their end positions.

In this end position, the valve element is in its working position, in which it clears both the
inflow opening and the inlet opening opposite the inflow opening, so that the water being

treated can flow into the connecting head and thus into the cartridge.

When the connecting head is inserted, the outlet opening and the outflow opening are
likewise juxtaposed. This can occur without involvement of the valve element. However,
it is preferable that the valve element be configured so that it opens and closes the outlet

opening and outflow opening in the same way as for the inflow opening.

The valve element is movably disposed in the holder. Preferably, the valve element is
movable at least in the axial direction, i.e., in the direction of the longitudinal axis of the
filter cartridge or the connecting device. By this axial mobility is meant a displacement

without a rotary component.

Preferably, the valve element is disposed between at least one side wall of the holder
and the connecting head. The valve element lies against the side wall of the holder and
is preferably movably disposed on the side wall. How the valve element can be movably

disposed depends essentially on the movement that occurs during the insertion process.
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The valve element is therefore preferably mounted capable of displacement and/or
rotation in the direction of the longitudinal axis of the holder. By rotational mounting is
meant a rotary movement about the longitudinal axis of the holder. The longitudinal axis

of the holder coincides with the direction of insertion of the connecting head.

According to one embodiment it is provided that the connecting head is inserted in the
axial direction into the valve element and moved axially in the axial direction with the
valve element as far as the end position of the valve element; in the end position, a
fixation of the connecting head occurs, especially a locking. For the unlocking, a rotary
movement of filter cartridge and valve element is carried out. This design is known as a

push-turn design.

According to the second embodiment, the unlocking likewise occurs by an axial
movement of the filter cartridge and the valve element in the opposite direction to the

insertion, the so-called push-pull design.

The valve element for the opening and closing of the inflow opening can be moved out
from the region of the inflow opening or into the region of the inflow opening, respectively.
According to one special embodiment, the valve element has at least one recess or at
least one opening that is moved in front of the inflow opening to open the inflow opening.

Another recess and/or opening can be provided for the outflow opening.
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Preferably, the valve element is a platelike element, a shell-like element or a sleeve. The
configuration of the valve element depends essentially on the outer contour of the
connecting head and the inner contour of the holder. Accordingly, the outer contour in the

case of a sleeve can be fashioned round or polygonal, for example.

The holder and/or the connecting head preferably have a rectangular or trapezoidal
cross section, which in contrast with round cross sections facilitates the proper
positioning of the connecting head in the holder. The rectangular or trapezoidal cross

sectional contours are realized in complementary manner to the valve element.
Other cross sections, such as circular arcs with straight segments, are likewise preferred.

Preferably, the valve element has a bottom at the side facing the end face of the holder.
The bottom can serve as a surface of engagement for an activating device, especially a
spring device, in order to move the valve element into its position of rest. When the valve

element is fashioned as a sleeve, the bottom gives the valve element the shape of a cup

or pot.

The valve has preferably one through channel in or beneath the bottom, which extends
in particular perpendicular to the longitudinal axis. When the connecting device is hooked
up to a water pump, for example, that delivers water continuously, it is advantageous if
the pump does not need to be switched off during the replacement of the cartridge. The

through channel is provided in order to maintain the water flow, connecting the inflow

opening to the outflow opening in the position of rest of the valve element. This creates

a bypass, through which the water is taken untreated.
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The inlet opening and the outlet opening of the connecting head are preferably disposed
on opposite sides. The corresponding inflow and outflow openings of the holder are
likewise placed oppositely. In this embodiment, the through channel can be configured

as a straight through borehole in the bottom of the valve element.

The locking device preferably has a spring device that is disposed between the holder
and the valve element. The spring device thus acts on the valve element and can be
used to move the valve element, especially in order to move the valve element into its

position of rest or to hold the valve element in its position of rest.
The spring device is preferably a compression spring.
Two different configurations of the compression spring are preferred.

According to a first embodiment, the compression spring is disposed between the ena
face of the holder and the valve element. The compression spring acts in the direction of
the longitudinal axis of the holder and displaces the valve element. When the valve

element preferably has a bottom, the compression spring can engage with this bottom.

One preferred embodiment of the compression spring is a helical spring. The
compression spring can additionally be configured also as a torsion spring. The
configuration of the compression spring as a torsion spring is advantageous when the

valve element is rotationally mounted in the holder and the unlocking occurs by a

rotational movement.
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Instead of a combined compression and torsion spring, two springs can also be provided,

namely, one compression spring and one torsion spring.

The compression spring, the torsion spring or the combined compression and torsion
spring can also be disposed in a middle region of the holder. This spring preferably
encloses the valve element, which advantageously shortens the overall length of the

connecting device.

According to another embodiment, the compression spring is disposed between a side
wall of the holder and the valve element. The compression spring acts on the valve

element perpendicularly to the longitudinal axis of the holder and in this way secures the

valve element in the desired position.
The compression spring is preferably mounted in a side wall of the holder.

According to one special embodiment, the compression spring is configured as a leaf

spring. The leaf spring preferably has a V-shaped segment, and this V-shaped segment

can make contact with the valve element.

The valve element has, in its outer surface, at least two neighboring recesses for
engaging with the leaf spring. The two recesses create two detent positions, so that the
valve element can be secured in its position of rest and in its working position. When the
valve element is shifted in the direction of the longitudinal axis of the holder, the leaf
spring is forced out from the recess and thereby tensioned. When the neighboring recess

of the preferably V-shaped segment is reached, the leaf spring engages with this recess

and secures the valve element in the respective position.
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The locking device has at least one locking element that engages with the connecting

head. By engaging with the connecting head, the locking device has an especially

compact form.

So that the locking element can engage with the connecting head, preferably a recess
and/or a lug is provided on the connecting head. After the connecting head is inserted,

the at least one locking element engages with this recess or with the lug.

According to a first embodiment of the locking mechanism, the locking element is
configured so that it locks during a translatory inserting movement of the connecting

head and unlocks during a rotary movement of the connecting head.

The locking element according to one special embodiment is a locking pawl. The locking
pawl can be disposed in one side wall of the holder. The locking pawl is preferably

oriented parallel to the longitudinal axis of the holder.

During the translatory inserting of the connecting head, the locking pawl engages in the
recess or with the lug. By a rotary movement, the locking pawl slips out from the recess

or moves past the lug, thereby releasing the locking.
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According to a second embodiment, the locking element is configured so that it locks
during a translatory insertion movement of the connecting head and unlocks during an

oppositely directed translatory movement for removal of the connecting head.
The locking element is preferably a flexible rod with a snap-in head.

The flexible rod can be disposed on the outside of the valve element. When the valve
element is moved, the locking element is moved along with it. The valve element in this

embodiment is part of the locking device.

The snap-in head extends through the valve element preferably inwardly, so as to

engage with the lug or recess of the connecting head.

The flexible rod with the snap-in head is preferably guided in a slotted link that is provided
in one side wall of the holder. Due to the movement of the valve element, the locking
element is moved relative to the holder and thus relative to the side wall of the holder.
Thanks to the link, the movement of the snap-in head can be specifically guided
perpendicular to the direction of displacement, which occurs in the direction of the
longitudinal axis. In this way, it is possible to deliberately control the engaging of the

snap-in head, e.g., in the recess, and the releasing of the snap-in head for the unlocking.

The connecting head can furthermore have at least one guiding means, which
cooperates with a corresponding guiding means inside the sleeve. Such guiding means
can be a web and a groove or the like, by which the positioning of the connecting head
relative to the connecting device can be defined in unambiguous manner. Such guiding
means can also be configured by the lock and key principle, so that only specially

provided cartridges can be connected to the particular connecting device.
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The cartridge according to the invention has a container for holding water treatment
agents and a connecting head disposed on the container for connection to a connecting
device, wherein the connecting head has on at least one side surface at least one inlet
opening and at least one outlet opening and at least one recess and/or lug for engaging

a locking element of a locking device of the connecting device.

Preferably the connecting head has at least one additional guiding means.

Such apparatus find preferred application in refrigerators. Large-volume refrigerators
can be provided with a tap, so that water cooled inside the refrigerator and filtered, for
example, can be tapped. The connecting device is thus installed permanently in the

interior of the refrigerator and connected to the household water line, for example.

According to another aspect there is provided a cartridge with a container for holding
water treatment agents and with a connecting head disposed on the container for
connection to a connecting device, wherein the connecting head has on at least one side
surface at least one inlet opening and at least one outlet opening and at least one recess
and/or a lug for engaging a locking element of a locking device of the connecting device,
the connecting device has a valve device for opening and closing the inlet opening with
a holder for the connecting head and a valve element at least partly enclosing the
connecting head, and the valve element has at least one recess or one opening, which

in an end position of the connecting head is brought to line up with the inlet opening and

the inflow opening.

According to another aspect there is provided an apparatus for treating water,
comprising: a) a cartridge, which includes a container for receiving treatment means and
a connecting head connected to the container, wherein the connecting head has at least
one side surface, disposed parallel to a direction of insertion of the connecting head into
a connecting device, the at least one side surface having at least one inlet opening and
at least one outlet opening, and b) a connecting device into which the connecting head
of the cartridge is releasably insertable, wherein the connecting device is provided with:
a single holder for the connecting head, which has at least one inflow opening and at

least one outflow opening, a valve device for opening and closing the inflow opening,
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and a locking device for releasable fastening of the cartridge to the connecting device,
wherein the holder has at least one side wall, disposed parallel to the direction of
insertion of the connecting head into the connecting device, in which the inflow and
outflow opening are disposed, and the valve device has a valve element that at least
partly surrounds the connecting head and the valve element is movably disposed in the
holder.

According to still yet another aspect there is provided a cartridge comprising: a container
for hoiding water treatment agents and with a connecting head disposed on and
connected to the container for connection to a connecting device, wherein the

- connecting head has at least one side surface, disposed parallel to a direction of
insertion of the connecting head into the connecting device, the at least one side surface
having at least one inlet opening, and at least one outlet opening and at least one recess
and/or a lug for engaging a locking element of a locking device of the connecting device,
wherein the inlet opening and the outlet opening of the connecting head are disposed on

opposite sides of the connecting head.

Two sample embodiments of the invention shall now be further explained by means of

the drawings.

These show:
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Fig. 1 a perspective representation of an apparatus for treatment of water with a cartridge

and a connecting device, seen from the cartridge side,
Fig. 2 a perspective representation according to Fig. 1 , seen from the connection side,

Fig. 3 an enlarged partial view of the left end of the apparatus shown in Fig. 1 according

to a first embodiment at the start of the inserting of the connecting head in the connecting

device,

Fig. 4 a view looking at the right end of the apparatus per Fig. 2, the connecting head

being fully inserted into the connecting device,

Fig. 5a a longitudinal section in the plane V - V of Fig. 1 and 3 through the connecting

head with valve device during nonfunctional operation for replacement of the cartridge,
Fig. 5b a longitudinal section per Fig. 5a according to another embodiment,
Fig. 5¢ a longitudinal section per Fig. 5a according to another embodiment,

Fig. 6 a longitudinal section through the connecting head with valve device per Fig. 5

during filter operation,

Fig. 7 in perspective the locking device for the connecting head with the valve device In

the locked state,
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Fig. 8 a view as in Fig. 7, but in the nonlocked state,

Fig. 9 an enlarged partial view of the apparatus shown in Fig. 1 according to a second

embodiment at the start of the inserting of the connecting head into the connecting

device,

Fig. 10 a partial view of the apparatus per Fig. 9, where the connecting head has been

further inserted, but not yet reached its end position,

Fig. 11 a view of the apparatus per Fig. 9 and 10, where the connecting head is fully

inserted.

Fig. 1 shows a perspective view of an apparatus 1, 101 for treatment of water, having a

connecting device 40, 140 and a cartridge 10, 110 connected to the connecting device
40, 140.

We denote with 1 the apparatus according to the first embodiment in accordance with
Figures 3 to 8 and with 101 the apparatus according to the embodiment of Figures 9 to

11. The same holds for the other 1 and 2 or 3-place reference numbers.

The cartridge 10, 110 has a container 12, 112 to hold a treatment agent for water, which
is supplied via the connecting device 40, 140 of the cartridge 10, 110. The treated water
is likewise taken away via the connecting device 40, 140. The cartridge 10, 110 can be,

for example, a filter cartridge.
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The connecting device 40, 140 is mounted stationary by a mounting plate 43, for

example, in a refrigerator.

The cartridge 10, 1 10 has to be replaced after using up the treatment agent located in it.
In order to facilitate this process, the container 12, 112 has at its rear end a handle 14,

114, by which the cartridge 10, 110 can be grasped and twisted, depending on the

configuration of the connecting device 40, 140.

Fig. 2 is a perspective view of the apparatus 1, 101 per Fig. 1 at the connecting end, so
that the two connection fittings 75 for the supply of water being treated and the removal
of the treated water, as well as part of the inside of the connecting device 40, 140 can be

seen. The connection fittings 75, 175 are disposed in the rear wall of the connecting
device 40, 140.

In Fig. 3 to 8, a first embodiment of the apparatus (apparatus 1) is shown, being termed
the push-turn variant. The cartridge 10 is situated at the beginning of the insertion

process per Fig. 3 to 5.

The cartridge 10, 110 has a connecting head 20 on the container 12, which in the
embodiment shown here has a rectangular cross section. Accordingly, the connecting
head 20 has four side surfaces 22a to 22d, only the two surfaces 22a and 22b being

visible. The side surfaces not visible are indicated by broken-line references 22c and
22d.
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In the surface 22a there is shown an inlet opening 30a. In the opposite side surface 22c
is located the outlet opening 30b (see also Fig. 5a, b, ¢ and 6). On the surface 22D,
moreover, there is provided a lug 24 as an outwardly pointing projection (see also Fig. 7
and 8). This lug 24 has a bevel 25 on the side facing the connecting device 40 and an
abutment surface 26 disposed essentially perpendicular to the surface 22b on the side
away from the connecting device 40. This lug 24 cooperates with a locking element 81,

as shall be further described below.

The connecting device 40 has a housing 41, which is fastened to the mounting plate 43.
Inside the housing 41 there is a holder 42 in the shape of a chamber open at one end with
side walls 44a-d and end face 46. Moreover, channels 49a, b are disposed in the housing
41, extending in the axial direction and connecting the connection fittings 75 to the inflow

and outflow openings 48a and 48b which emerge into the holder 42.

In the holder 42 is disposed a valve device 50 with a valve element 51 in the form of a
sleeve 52, able to move in the direction of the longitudinal axis 2 of the holder 20. The
sleeve 52 has an inner space 68 whose cross section is adapted to the rectangular cross

section of the connecting head 20.

The sleeve 52 has, at the side away from the connecting head 20, a potlike depression
with a bottom 54. Between the end face 46 of the holder 42 and the bottom 54 of the
sleeve 52 is provided a spring device 90, consisting of a helical spring 92. The helical
spring 92 engages by its two ends with annular shoulders on the bottom 54 and at the
end face 46. The helical spring has a fixation pin 94a at one end, which engages in a
corresponding recess 95 in the end face 46 of the holder 42. At the other end of the
helical spring 92 is disposed another fixation pin 94b, which engages in a corresponding
recess 96 in the bottom 54 of the sleeve 52. This helical spring 92 is a compression

spring and also serves as a torsion spring at the same time.
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As can be seen in Fig. 3 in conjunction with Fig. 5a and 6, the sleeve 52 has two
oppositely disposed boreholes, which extend perpendicular to the axis 2 and form the
openings 58a, b, by which the inflow opening 48a is connected to the inlet opening 30a
and the outflow opening 48b to the outlet opening 30b when the connecting head 20 is

fully introduced into the connecting device 40.

The sleeve 52 has a through borehole 56 under the bottom 54, extending perpendicular
to the longitudinal axis 2, which connects the inflow opening 48a to the outflow opening
48b. Water that is supplied from the lower connection fitting 75 via the channel 49 will be
taken (see also Fig. 5a, b, ¢) via the through borehole 56 to the opening 48b and drained
away via the channel 49b in the housing 41 and via the connection fitting 75. This bypass
channel ensures that no water losses occur in the position of rest of the sleeve 52 (Fig.

5), in particular, that no water can emerge uncontrolled, and that the water supply to a

connhected machine remains intact.

On the outside of the sleeve 52, around the opening 58a, there is a sealing ring 60.
Another sealing ring 62 is placed around the sealing ring 60 and the opening of the
through bore 56 (see also Fig. 6). The two sealing rings 60, 62 can form a single part,
e.g., in the form of a plate or sealing pad with molded-on sealing rings 60, 62. The part

can consist of polypropylene, coated with polytetrafluorethylene in the region of the

sealing rings.
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In Fig. 5b is shown a longitudinal section through an apparatus 1 according to another
embodiment. In contrast with the embodiment of Fig. 5a, where the spring 90 Is
configured both as a compression and a torsion spring, the two functions are divided
between two helical springs 92, 92a. Here, the spring 92 is configured as a compression
spring and the spring 92a as a torsion spring. The sleeve 52 has a reduced outer
diameter in the region of the potlike depression, so that the torsion spring 92a can be
disposed in the annular intermediate space between sleeve 52 and holder 42. One end
of the torsion spring 92a is fixed on the sleeve 52, while the other end is fixed in the rotary
direction in a groove extending in the axial direction in the wall of the holder 42 (not

shown). In this way, the fixation in the rotary direction remains preserved when the sleeve

52 is shoved in the axial direction.

In Fig. 5c, a longitudinal section is shown through an apparatus 1 according to another
embodiment, in which the spring device 90 is disposed in a middle region of the
connecting device 40. In contrast with the two previously described embodiments, no
space is needed for the spring device between the bottom 54 of the sleeve 50 and the

end face 46, so that the structural length of the connecting device 40 could be shortened.

The sleeve 50 has at its end facing the cartridge 10 a radially outwardly projecting
annular flange 55. The housing 41 has an annular shoulder 45 in a middle region of the
holder 42, so that the holder 42 has a diameter-sized segment with which the annular
flange 55 engages and is bounded in its movement in the axial direction. Between
annular flange 55 and the annular shoulder 45 the spring device 90 in the form of a
helical screw is disposed, which likewise combines the two functions (compression

spring and torsion spring). The two ends of the helical spring 92 are fixed on the annular

shoulder 45 and the annular flange 55.
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As shown especially by Figures 7 and 8, a locking device 80 is provided, having a locking
element 81 in the form of a locking pawl 82. This locking pawl 82 extends parallel to the
axis 2 and is mounted in the side wall 44b of the holder 42 by means of pivots about an
axis 84 extending perpendicular to the axis 2 and able to swivel. The locking pawl 82 Is
fashioned as a two-arm lever and has a pawl head 86 at the end facing the cartridge 10,

projecting into the inner space of the holder 42. The pawl head 86 has an abutment

surface 88.

When the connecting head of the cartridge 10 is introduced into the inner space 68 of the
sleeve 52 (the direction of movement is indicated by the arrow P1), the locking lug 24
engages in a slot 70 of the sleeve 52 (see Fig. 3 and Fig. 8 with S the width of the slot),
whereupon the bevel 25 radially deflects the locking pawl 82 until the connecting head
20 is fully introduced. The locking pawl 82 springs back to its starting position and

presses the lug 24 against the abutment surface 26. The connecting head 20 is then

locked (also see Fig. 7 for this).

In the insertion process, not only is the connecting head 20 introduced into the sleeve 52,
but also the sleeve 52 is pushed against the action of the helical spring 92 into the holder

42. In this way, all openings 30a, 48a, 58a and 30b, 48b, 58b are brought into line
(Figures 6 and 7).
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In this end position, the water brought in through the channel 49a is supplied through the
opening 58a to the inlet opening 30a, so that the water is introduced into the cartridge 10.
The treated water is taken away in identical fashion through an inner pipe 28 (Figures 5
and 6) on the opposite side. This end position, in which the sleeve 52 is in its working

position, is shown in Fig. 6. The through borehole 56 is without function in this case.

To replace the cartridge 10 and remove the sleeve 52 from the holder 42 and the inner
space 68, the cartridge 10 is turned in the direction of arrow P2 (see Fig. 7). In this way,
the sleeve 52 is turned at the same time against the force of the helical spring 92,

likewise acting as a torsion spring (Fig. 7), so that the locking pawl 82 is disengaged from
the lug 24 (Fig. 8). Thanks to the restoring force of the pretensioned helical spring 92, the
sleeve 52 is forced outward at the same time and the released cartridge 10 can be pulled

out in the axial direction 2 (Fig. 8).

In Fig. 9 to 11, the second embodiment of the apparatus (apparatus 101) is shown - the
so-called push-pull variant, partly in sectional view, whose internal construction differs
from the apparatus 1 essentially in a modified valve device 150 and a modified locking
device 180. The cartridge 110 has a container 112 and a connecting head 120 with four
side surfaces 122a to d, while one inlet opening 130a and one outlet opening 130b are

disposed in two opposite side surfaces 122a, c.
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Instead of a lug 24, two recesses 126a, b are provided in the edge region of the side
surfaces 122a, b and 122b, c.

The connecting device 140 with housing 141, connection fittings 175, channels 149a, b,
inflow opening 148a and outflow opening 148b as well as holder 142 of the second
embodiment corresponds to the first embodiment. The same holds for the through
borehole 156 in the bottom 154 of the sleeve 152 and the sealing rings 160, 162.

The essential difference from the first embodiment consists in that two locking elements
181 are provided, which are disposed not in one side wall 144a to d of the holder 142, but
instead on the outside of the sleeve 152. The locking elements 181 are flexible rods
182a, b, which at their end away from the cartridge 110 are fixed in the axial direction In
the sleeve 152 by lugs 184a, b in the bottom 154.

At the opposite end, these flexible rods 182a, b each have a snap-in head 183a, b, the
snap-in heads 183a, b extending through openings 159a, b into the inner space 168 of

the sleeve 152 and projecting inwardly relative to the side walls 164a, ¢ of the inner

space 168.

The side walls 144a and 144b of the holder 142 each have a slotted link 143a, b, which
basically consists of a bypass space 145a, b and a guide path 147a, b.

In the position shown in Fig. 9, the sleeve 152 is in its position of rest and ready to receive
the connecting head 120. When the connecting head 120 is inserted in the direction of
the longitudinal axis 102 into the inner space 168, the snap-in heads 183a, b slide along
the respective side walls 122a, b of the connecting head 120 until they reach the
recesses 126a, b provided there. During this movement process, the snap-in heads
183a, b are moved back into the bypass space 145a, b. At the same time, when the
connecting head 120 is inserted the sleeve 152 is also shoved into the holder 142. Now
each snap-in head 183a, b reaches its guide path 147a, b, so that the snap-in heads
183a, b are forced inward and engage with the recesses 126a, b. In the end position,

when the snap-in heads 183a, b have reached the end region of the respective guide
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path 147a, b, the connecting head 120 of the cartridge 110 is fixed in place.

The inserting movement of the sleeve 152 - as shown in Fig. 10 - is against the action of
a spring device 190, which has a leaf spring 192 that has a V-shaped segment 194 in the
middle. The leaf spring 192 is disposed in the wall 144c of the holder 142 and can be

diverted into a free space 147 located in the wall 144c.

The V-shaped segment 194 engages with a recess 153a of the sleeve 152. In this
position, the sleeve 152 is fixed in its position of rest. When the connecting head 120 is
introduced into the sleeve 152, at the same time the sleeve 152 is also shoved further
into the holder 142, so that the leaf spring 192 dips into the free space 147 by its segment
194 and the adjoining legs 195. After overcoming the obstacle 155, the V-shaped
segment 194 of the leaf spring 192 engages with the neighboring recess 153b, as Is

shown in Fig. 11. In Fig. 11 one sees the end position and, thus, the locked state.

To remove the cartridge 110, this is pulled back with a translatory movement, whereupon
at first the connecting head 120 and the sleeve 152 remain joined together by the flexible
rods 182a, b and their snap-in heads 183a, b, so that the valve element 151 is pulled by

the cartridge 110 into its position of rest.
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The V-shaped segment 194 of the leaf spring 192 leaves the recess 153b in the sleeve

152 and after overcoming the obstacle 155 arrives at the neighboring recess 153a.

During this movement of the sleeve 152, the snap-in heads 183a, b are moved forward
In the slotted links 143a, b until they reach the bypass spaces 145a, b and spring back
into the respective bypass space 145a, b thanks to the spring action of the flexible rods
182a, b. The snap-in heads 183a, b leave the recesses 126a, b and release the

connecting head 120. The cartridge 110 can now be removed.
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List of reference numbers
1 Apparatus for treatment of water
2 Longitudinal axis
10 Cartridge
12 Container
14 Handle
20 Connecting head
22a-d Side surface
24 Lug
25 Bevel
26 Abutment surface
28 Inner pipe
30a Inlet opening of the connecting head
30b Outlet opening of the connecting head
40 Connecting device
41 Housing
42 Holder
43 Mounting plate
44a-d Side wall
45 Ring step
46 End face
48a Inflow opening
48b Outflow opening
49a, b Channel
50 Valve device
51 Valve element
52 Sleeve
54 Bottom of sleeve
55 Ring flange
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56 Through borehole

58a, b Opening

60 Sealing ring

62 Sealing ring

68 Inner space of sleeve

70 Slot

75 Connection fitting

30 Locking device

81 Locking element

82 Locking pawl

84 AXis

86 Pawl head

38 Abutment surface

90 Spring device

92, 92a Helical spring

9443, b Fixing pin

95 Recess for fixing pin 94a

96 Recess for fixing pin 94b

101 Filter apparatus

102 Longitudinal axis

110 Cartridge

112 Container

114 Handle

120 Connecting head

122a-d Side surface

126a, b Recess

130a Inlet opening of the connecting head
130b Outlet opening of the connecting head

140 Connecting device
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141 Housing

142 Holder

143a, b Slotted link
144a-d Side wall

145a, b By-pass space
147 Free space
147a, b Guide path

148a Inflow opening
148b Outflow opening
149a, b Channel

150 Valve device

151 Valve element
152 Sleeve

153a, b Recess

154 Bottom of sleeve
155 Obstacle

156 Through borehole
168a, b Opening

159a, b Opening

160 Sealing ring

162 Sealing ring
164a-d Side wall

168 Inner space of sleeve
175 Connection fitting
180 Locking device
181 Locking element
182a, b Flexible rod
183a, b Snap-in head
184a, b Lug

190 Spring device

PCT/EP2009/058053
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192 Leaf spring
194 V-shaped segment
195 Leg of leaf spring 192
P1 Insert arrow for cartridge
P2 Turn arrow for cartridge

S Slot width
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What is claimed is:

1. An apparatus for treating water with a cartridge, which includes a container for

receiving treatment means and a connecting head, which has at least one inlet opening

and at least one outlet opening, and
with a connecting device, which is provided with:

a holder for the connecting head, which has at least one inflow opening
and at least one outflow opening,

a valve device for opening and closing the inflow opening, and

a locking device for the reieasable fastening of the cartridge to the
connecting device,

wherein the holder has at least one side wall in which the inflow and
outflow openingé are disposed,

the valve device has a valve element that at least partly surrounds the
connecting head and is movably disposed in the holder, and

the valve element has at least one recess or one opening, which in an end

position of the connecting head is brought to line up with the inlet openingv of the

connecting head and the inflow opening of the holder.

2. The apparatus according to claim 1, wherein the valve element is disposed

between at least one side wall of the holder and the connecting head.

3. The apparatus according to claim 1 or 2, wherein the valve element is mounted in

a manner to permit at least one of displacement and rotation in the direction of the

longitudinal axis of the holder.

4. The apparatus according to any one of claims 1 to 3, wherein the valve element

IS one of a plate-like element, a shell-like element and a sleeve.

5. The apparatus according to any one of claims 1 to 4, wherein at least one of the

holder and the connecting head have a rectangular cross section.
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0. The apparatus according to any one of claims 1 to 3, wherein the valve element

has a bottom at the side facing an end face of the holder.

7. The appératus according to claim 6, wherein the bottom has a through channel.

8. The apparatus according to any one of claims 1 to 7, wherein the inlet opening

and the outlet opening of the connecting head are disposed on opposite sides.

9. The apparatus according to any one of claims 1 to 8, wherein the locking device

has a spring device that is disposed between the holder and the valve element.

10.  The apparatus according to claim 9, wherein the spring device comprises a

compression spring.

11.  The apparatus according to claim 10, wherein the compression spring is

disposed between the end face of the holder and the valve element.

12.  The apparatus according to claim 10 or 11, wherein the compression spring is a

helical spring.

13.  The apparatus according to claim 12, wherein the helical spring is a torsion

spring.

14.  The apparatus according to claim 10, wherein the compression spring is

disposed between a side wall of the holder and the valve element.

15. The apparatus according to claim 14, wherein the compression spring is mounted

In a side wall of the holder.

16.  The apparatus according to claim 10, 14 or 16, wherein the compression spring is

a leaf spring.
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17.  The apparatus according to claim 16, wherein the leaf spring has at least one V-

shaped segment.

18.  The apparatus according to any one of claims 1 to 15, wherein the valve element
has, in its outer surface, at least two neighboring recesses for engaging with a leaf

spring in two detent positions.

19.  The apparatus according to claim 16 or 17, wherein the valve element has, in its
outer surface, at least two neighboring recesses for engaging with the leaf spring in two

detent positions.

20.  The apparatus according to any one of claims 1 to 19, wherein the locking device

has at least one locking element that engages with the connecting head.

21.  The apparatus according to any one of claims 1 to 20, wherein the connecting

head has at least one of a recess and a lug.

22.  The apparatus according to claim 20 or 21, wherein the locking element is
configured so that it locks during a translatory inserting movement of the connecting

head and unlocks during a rotary movement of the connecting head.

23. The apparatus according to any one of claims 20 to 22, wherein the locking

element is a locking pawi.

24,  The apparatus according to claim 23, wherein the locking pawl is disposed Iin one

side wall of the holder.

25. The apparatus according to claim 24, wherein the locking pawl extends parallel to

the longitudinal axis of the holder.

26. The apparatus according to claim 20 or 21, wherein the locking element is

configured so that it locks during a translatory inserting movement of the connecting
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head and unlocks during an opposite translatory movement to remove the connecting
head.

27. The apparatué according to claim 26, wherein the locking element is a flexible rod

with a snap-in head.

28.  The apparatus according to claim 27, wherein the flexible rod is disposed on the

outside of the valve element.

29.  The apparatus according to claim 28, wherein the snap-in head extends through

the valve element inwardly.

30. The apparatus according to any one of claims 27 to 29, wherein the flexible rod

with the snap-in head is guided in a slotted link that is disposed in the side wall of the
holder. |

31.  The apparatus according to any one of claims 1 to 30, wherein the connecting

head has at least one guiding means, which cooperates with a corresponding guiding

means inside a sleeve.

32. A cartridge with a container for holding water treatment agents and with a
connecting head disposed on the container for connection to a connecting device,
wherein the connecting head has on at least one side surface at least one inlet opening
and at least one outlet opening and

at least one recess and/or a lug for engaging a locking element of a locking
device of the connecting device,

the connecting device has a valve device for opening and closing the inlet
opening with a holder for the connecting head and a valve element at [east partly
enclosing the connecting head, and |

the valve element has at least one recess or one opening, which in an end
position of the connecting head is brought to [ine up with the inlet opening and an inflow

opening.
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33. A cartridge according to claim 32, wherein the connecting head has at least one

guiding means.

34. An apparatus for treating water, comprising:

a) a cartridge, which includes a container for receiving treatment means and a
connecting head connected to the container, wherein the connecting head has at least
one side surface, disposed parallel to a direction of insertion of the connecting head into
a connecting device, the at least one side surface having at least one inlet opening and
at least one outlet opening, and

b) a connecting device into which the connecting head of the cartridge is
releasably insertable, wherein the connecting device is provided with:

a éingle holder for the connecting head, which has at least one inflow
opening and at least one outflow opening,

a valve device for opening and closing the inflow opening, and

a locking device for releasable fastening of the cartridge to the connecting

device,

wherein the holder has at least one side wall, disposed parallel to the
direction of insertion of the connecting head into the connecting device, in which the
inflow and outflow opening are disposed, and

the valve device has a valve element that at least partly surrounds the

connecting head and the valve element is movably disposed in the holder.

35. A cartridge comprising:

a container for holding water treatment agents and with a connecting head
disposed on and connected to the container for connection to a connecting device,
wherein the connecting head has at least one side surface, disposed parallel to a
direction of insertion of the connecting head into the connecting device, the at least one
side surface having at least one inlet opening, and

at least one outlet opening and at least one recess and/or a lug for engaging a

locking element of a locking device of the connecting device,
wherein the inlet opening and the outlet opening of the connecting head are

disposed on opposite sides of the connecting head.
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