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(54) GARMENT CARE DEVICE WITH COMPARTMENT CONTAINING A CHEMICAL COMPOUND
ADAPTED TO REDUCE THE DEPOSITION OF SCALE

(67)  The invention relates to a garment care device
(100) comprising a mobile unit (101) comprising a first
steam generator (S1), a base (102) comprising a water
tank (103), and a cord (104 ) for connecting the base (102)
and the mobile unit (101). The base (102) further com-
prises a water circuit for carrying water from the water
tank (103) to the first steam generator (S1) via the cord
(104), and a compartment (105) being fluidly arranged
along the water circuit allowing water to pass though the
compartment (105). The compartment (105) contains a
chemical compound (106) soluble in water and adapted
to reduce the deposition of scale in the water circuit down-
stream of the compartment (105).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a garment care device
with a compartment containing a chemical compound
adapted to reduce the deposition of scale.

[0002] The invention may be used in the field of gar-
ment care.

BACKGROUND OF THE INVENTION

[0003] Inthe published patentW02019122275A, in or-
der to mitigate scorching risk arising from exposing fab-
rics to high temperature, a fast-cooling function was de-
vised. In the implementation of the fast cooling function
in a boiler-type pressurized steam generator, water is
introduced via a secondary water circuit with a secondary
pump from the water tank directly into the steam gener-
ator of the iron. This implementation exposes several
parts of the water circuit, such as the water tube at the
hose cord region and the water inlet at the steam gener-
ator, to high temperatures due to the proximity with com-
ponents at elevated temperatures.

[0004] The high temperature experienced by the com-
ponents containing water coming from the tank, in turn,
increases the rate of release and deposit of calcium car-
bonate (CaCO3) from the water, commonly referred to
as scale or calc, at these localized regions.

OBJECT AND SUMMARY OF THE INVENTION

[0005] Itis an object of the invention to propose a gar-
ment care device that avoids or mitigates above-men-
tioned problems.

[0006] The invention is defined by the independent
claims. The dependent claims define advantageous em-
bodiments.

[0007] To this end, the garment care device according
to the invention comprises a garment care device com-
prising a mobile unit comprising a first steam generator,
a base comprising a water tank, a cord for connecting
the base and the mobile unit.

[0008] The base further comprises:

- awater circuit for carrying water from the water tank
to the first steam generator via the cord,

- acompartment being fluidly arranged along the wa-
ter circuit allowing water to pass though the compart-
ment, the compartment containing a chemical com-
pound soluble in water and adapted to reduce the
deposition of scale in the water circuit downstream
of the compartment.

[0009] To prevent the build-up of scale caused by ex-
posure of water to high temperatures in a water circuit
connected to steam chamber, such as a base steam gen-
erator connected to an iron, chemical means or chemical
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agent for reducing deposition of scale are proposed to
be arranged in the water circuit, upstream of the regions
at risk.

[0010] Active ingredient in those means/agent for re-
ducing deposition of scale - for example Phosphonate -
is slowly released into the water and binds to calc-forming
ion (e.g. calcium, magnesium) to modify the crystal struc-
ture of scale. Modified structure is more easily broken
and flushed out during flow of the water or calc-clean
process. This can be achieved when the active ingredient
is in a ppm level.

[0011] Detailed explanations and other aspects of the
invention will be given below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Particular aspects of the invention will now be
explained with reference to the embodiments described
hereinafter and considered in connection with the accom-
panying drawings, in which identical parts or sub-steps
are designated in the same manner:

Fig. 1 depicts a first embodiment of a device accord-
ing to the invention,

Fig. 2 depicts a second embodiment of a device ac-
cording to the invention,

Fig. 3 depicts a partial top view of a device according
to the invention,

Fig. 4A depicts a first chemical compound used in a
device according to the invention having a first flat
structure,

Fig. 4B depicts a second chemical compound used
in a device according to the invention having a flat
structure,

Fig. 4C depicts a compartment used in a device ac-
cording to the invention for containing the chemical
compound as depicted in Fig.4A and Fig.4B,

Figs. 5A-5B-5C depict various views of a holder used
in a device according to the invention for containing
the chemical compound as depicted in Fig.4A and
Fig.4B,

Figs. 6A-6B-6C depict various arrangements of hold-
ers used in a device according to the invention for
containing a chemical compound,

Figs. 7A-7B-7C depict various arrangements of in-
lets and oulets of a compartment used in a device
according to the invention for containing a chemical
compound,

Fig. 8 depicts a three-dimensional exploded view of
a compartment used in a device according to the
invention for containing a chemical compound,

Fig. 9 depicts various two-dimensional views of a
compartment as depicted in Fig.8,

Figs. 10A-10B depict specific embodiments of com-
partments used in a device according to the invention
for containing a chemical compound.
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DETAILED DESCRIPTION OF THE INVENTION

[0013] Fig.1 depicts a first embodiment of a device ac-
cording to the invention,

[0014] The garment care device 100 comprises a mo-
bile unit 101 comprising a first steam generator S1.
[0015] The garmentcare device 100 comprises abase
102 comprising a water tank 103, a cord 104 for connect-
ing the base 102 and the mobile unit 101.

[0016] The base 102 further comprises a water circuit
for carrying water from the water tank 103 to the first
steam generator S1 via the cord 104.

[0017] The base 102 further comprises also comprises
a compartment 105 being fluidly arranged along the wa-
ter circuit allowing water to pass though the compartment
105. The compartment 105 contains a chemical com-
pound 106 soluble in water and adapted to reduce the
deposition of scale in the water circuit downstream of the
compartment 105.

[0018] More particularly, in this first embodiment, the
water circuit comprises:

- A water pipe 107 arranged between the water tank
103 and a water pump P1,

- A water pipe 108 arranged between the first water
pump P1 and the compartment 105,

- A water pipe 109 arranged between the compart-
ment 105 and the first steam generator S1: this water
pipe 109 extends partly in the base and partly in the
cord 104.

[0019] In this first embodiment, the compartment 105
is thus arranged between the first water pump P1 and
the first steam generator S1.

[0020] The chemical compound helps reducing the
deposition of scale in the internal surfaces of the water
circuit, such as the water pipe 109 and the first steam
generator S1.

[0021] Forexample, the chemical compound compris-
es phosphonate, or any other chemicals having similar
effects on calcium carbonate contained in water.

[0022] Fig.2 depicts a second embodiment of a device
according to the invention. This embodiment differs from
the embodiment of Fig.1 in that the compartment 105
and the first water pump P1 are reversed along the water
circuit.

[0023] More particularly, in this second embodiment,
the water circuit comprises:

- A water pipe 110 arranged between the water tank
103 and the compartment 105

- A water pipe 111 arranged between the compart-
ment 105 and the first water pump P1,

- A water pipe 112 arranged between the first water
pump P1 and the first steam generator S1: this water
pipe 112 extends partly in the base and partly in the
cord 104.
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[0024] In this second embodiment, the compartment
105 is thus arranged between the water tank 103 and
the first water pump P1.

[0025] Preferably, the mobile unit 101 is a steam iron
(as illustrated) for treating textiles or garments, such as
removing wrinkles.

[0026] Alternatively, the mobile unitis a steamer head
(not shown) for treating textiles or garments, such as re-
moving wrinkles.

[0027] Preferably, as illustrated, the base 102 further
comprises a second steam generator S2 supplied in wa-
ter by a second pump P2 from the water tank 103, for
generating steam carried from the base 102 to the mobile
unit 101 via the cord 104.

[0028] The second steam generator S2 is intended to
generate aflow of steam to the mobile unit 101 for treating
garments. An actuatable valve 113 is controlled to deliver
this flow of steam.

[0029] Preferably, the second steam generator S2 cor-
responds to a pressurized boiler.

[0030] For the embodiment of Fig.1, the compartment
105 could experience high pressure when the valve 113
opens to release steam through the cord 104 and the
first steam generator S1. The water circuit might experi-
ences high pressure during testing to meet product
standards such as the over pressure tests as described
in IEC 60335-2-3 Clause 22.7. As a result, in case where
the compartment 105 is not designed to withstand this
high pressure, a check valve 106 is arranged at the exit
of the compartment 105. In other words, a check valve
106 is arranged between the compartment 105 and the
first steam generator S1. The check valve allows water
to flow from the first water pump P1 in direction of the
first steam generator S1, but prevents pressure build-up
and damage in the compartment 105 caused by flow of
water or steam from the first steam generator S1.
[0031] Itis noted that for the embodiment of Fig.2, the
check valve might not be required as the same effect is
achieved without an additional check valve but with the
functionality of the first water pump P1 itself which usually
contains a check valve internally.

[0032] Fig.3 depicts a partial top view of a device 100
according to the invention, as illustrated by Fig.2.
[0033] The watertank 103, which is preferably detach-
able from the base 102, fluidly interfaces with the base
102 via the connector 103A. The water that flows in the
water circuit is represented by dotted line. From the con-
nector 103A, water flows along the water circuit in direc-
tion of the compartment 105, passes inside the compart-
ment 105 containing the chemical compound 106, exits
the compartment 105, passes inside the first pump P1,
and is directed towards the first steam generator S1.
[0034] Fig.4A depicts a first chemical compound used
in a device according to the invention having a first flat
structure FS1, while Fig.4B depicts a second chemical
compound used in a device according to the invention
having a second flat structure FS2.

[0035] The chemical compound 106 forms atleastone
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substantially flat structure with a main surface (S).
[0036] For example, the flat structure FS1 is a paral-
lelepiped of small thickness. For example, the flat struc-
ture FS2 is a cylinder of small height (i.e. forming a pill,
a pellet, a disc).

[0037] Moreover, the compartment 105 is adapted to
direct water passing though the compartment 105 in a
main direction (D) substantially parallel to the main sur-
face (S).

[0038] The combination of having the chemical com-
pound 106 forming a substantially flat structure, together
with the compartment 105 directing the water, results in
that the chemical compound is slowly diffused in water
passing through the compartment 105. This is illustrated
by Fig.4C depicting a compartment used in a device ac-
cording to the invention for containing the chemical com-
pound as depicted in Fig.4A and Fig.4B,

[0039] Preferably, the compartment 105 comprises at
least one holder for holding the at least one substantially
flat structure.

[0040] Figs.5A-5B-5C depict various views of a holder
H1 used in a device according to the invention for con-
taining the chemical compound as depicted in Fig.4A and
Fig.4B.

[0041] TheholderH1is adapted to hold a pair of chem-
ical compounds having a flat cylindrical shape, such as
the flat structure FS2 illustrated in Fig.4B. The pills are
encased in a moulded plastic frame. The holder H1 has
two lateral sides covered by a mesh 502 in order to hold
the pills in place, allow a contact with water passing
through the compartment 105, and prevent broken off
pieces of the pill from affecting the components down-
stream the water circuit.

[0042] Alternatively (not shown), this mesh can also
be placed across the outlet of the holder. Although func-
tional, this may impact the flow resistance across the
Anti-Calc Pills Holder, as pieces of the pill can get stuck
in the mesh over time, resulting in lower flow rates.
[0043] Preferably, the pills can be separated by a pin
503 to hold the pill in place and ensure a certain space
in-between pills. Indeed, would pills are in contact with
each other, they could stick together, resulting in less
surface area for dissolving.

[0044] More generally, the design, formulation and
number of pills are determined such that the release rate
of chemical compound allows water flowing downstream
holder to contain sufficient amount of active ingredient
(for example Phosphonate) so that the pill(s) is able to
last for a couple of years lifetime. As a result, user does
not need to change the pills for life of the product.
[0045] Preferably, the first water pump P1 has a flow
rate of less than 20 g/mn.

[0046] This flow rate contributes that the flow of water
exiting the compartment 105 has a concentration of phos-
phonate to be between 0.2ppm to 30ppm, preferably 0.5
ppm.

[0047] The amount of chemical compound in the com-
partment 105 can also be determined by the number of
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holders implemented.

[0048] Figs.6A-6B-6C depict various arrangements of
holders (H1, H2, H3, H4) used in a device according to
the invention for containing a chemical compound.
[0049] Preferably, the at least one holder comprises a
plurality of holders (H1, H2, H3, H4) arranged parallel to
each other to form a two-dimensional array, as illustrated
in Fig.6A.

[0050] Preferably, the plurality of holders comprises
two holders (H1, H2) arranged parallel to each other, as
illustrated in Fig.6B.

[0051] Preferably, the plurality of holders comprises
two holders (H1, H3) arranged aligned with each other
along a same direction, as illustrated in Fig.6C.

[0052] The way the plurality of holders is arranged may
also depend on the mechanical constraints in the device,
such as the size and internal space.

[0053] Figs.7A-7B-7C depict various arrangements of
inlets and oulets of a compartment 105 used in a device
according to the invention for containing a chemical com-
pound.

[0054] The compartment 105 comprises a water inlet
W1 oriented in a first direction (D1) and a water outlet
W2 oriented in a second direction (D2).

[0055] Dependingonthe mechanical constraintsinthe
device, such as the size, internal space, position of other
elements in the device relative to the compartment 105,
the water inlet W1 and the water outlet W2 are arranged
according to anyone of the following arrangements:

- thefirst direction (D1) and the second direction (D2)
are substantially parallel compared to the main di-
rection (D), as illustrated in Fig.7A, or

- atleastone of the first direction (D1) and the second
direction (D2) s tilted compared to the main direction
(D), as illustrated in Fig.7B and Fig.7C. By "tilted", it
is meant an angle in the range +/- [5;90] degrees.

[0056] Fig.8 depicts a three-dimensional exploded
view of a compartment 105 used in a device according
to the invention for containing a chemical compound 106,
while Fig.9 depicts various two-dimensional views of a
compartment as depicted in Fig.8.

[0057] The compartment 105is adapted to contain two
holders H1, H2. The holder H2 is preferably same as the
holder H1 described above. So in total, the compartment
105 contains a chemical compound 106 of four pills. The
two holders H1, H2 are arranged in parallel. A top cover
CC closes the compartment 105 and also ensures a wa-
ter tight sealing with gasket G. The water inlet W1 and
the water outlet W2 are arranged as illustrated in Fig.7C
with direction (D1) and (D2) being substantially perpen-
dicular to the main direction (D). In this implementation,
a wall WW1 is arranged at the water inlet W1 so that
water is directed on the side of the container, resulting
in that water will flow along the main direction (D) inside
the compartment 105.

[0058] Figs.10A-10B depict specific embodiments of
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compartments 105 used in a device according to the in-
vention for containing a chemical compound.

[0059] Those embodiments are such that the compart-
ment 105 is adapted to maintain a level of water sufficient
high to keep the chemical compound 106 immersed in
water, even after the first water pump P1 has stopped.
To this end, anyone of the following arrangements can
be implemented:

- as illustrated in Figs. 10A, the water outlet W2 is
arranged higher than a top surface (TS1) of the at
least one holder H1, or

- as illustrated in Figs. 10B, the water outlet W2 is
arranged lower than the top surface (TS1) of the at
least one holder H1, and the compartment 105 fur-
ther comprises aninternal additional wall WW2 form-
ing barrier for water and being arranged in front the
water outlet W2.

[0060] By maintaining a level of water sufficient high
in the compartment 105, the chemical compound is al-
ways immersed in water, which allows a continuous dif-
fusion of chemical compound in water, even when the
first water pump P1 was stopped. This thus ensures that
when the first water pump P1 is actuated, water which
flows out of the compartment 105 already contains suf-
ficient amount of diffused chemical compound that will
prevent the deposit of carbonate calcium downstream
the water circuit.

[0061] The above embodiments as described are only
illustrative, and not intended to limit the technique ap-
proaches of the present invention. Although the present
invention is described in details referring to the preferable
embodiments, those skilled in the art will understand that
the technique approaches of the present invention can
be modified or equally displaced without departing from
the protective scope of the claims of the present inven-
tion. In the claims, the word "comprising" does not ex-
clude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality. Any reference
signs in the claims should not be construed as limiting
the scope.

Claims

1. Garment care device (100) comprising a mobile unit
(101) comprising a first steam generator (S1), abase
(102) comprising a water tank (103), a cord (104) for
connecting the base (102) and the mobile unit (101),
wherein the base (102) further comprises:

- awatercircuitfor carrying water from said water
tank (103) to said first steam generator (S1) via
said cord (104),

- a compartment (105) being fluidly arranged
along said water circuit allowing water to pass
though said compartment (105), said compart-
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10.

ment (105) containing a chemical compound
(106) soluble in water and adapted to reduce
the deposition of scale in said water circuit down-
stream of said compartment (105).

Garment care device as claimed in claim 1, wherein
said water circuit further comprises a first water
pump (P1), and wherein said compartment (105) is
arranged between said water tank (103) and said
first water pump (P1).

Garment care device as claimed in claim 1, wherein
said water circuit comprises a first water pump (P1),
and wherein said compartment (105) is arranged be-
tween said first water pump (P1) and said first steam
generator (S1).

Garment care device as claimed in claim 3, further
comprising a check valve (106) arranged between
said compartment (105) and said first steam gener-
ator (S1).

Garment care device as claimed in anyone of the
preceding claims, wherein said chemical compound
(106) forms at least one substantially flat structure
(FS1, FS2) with a main surface (S), said compart-
ment (105) being adapted to direct water passing
though said compartment (105) in a main direction
(D) substantially parallel to said main surface (S).

Garment care device as claimed in claim 5, wherein
said compartment (105) comprises at least one hold-
er (H1, H2, H3, H4) for holding said at least one sub-
stantially flat structure (FS1, FS2).

Garment care device as claimed in claim 6, wherein
said at least one holder (H1, H2, H3, H4) comprises
a plurality of holders arranged parallel to each other
to form a two-dimensional array.

Garment care device as claimed in claim 7, wherein
said plurality of holders comprises two holders (H1,
H2) arranged parallel to each other.

Garment care device as claimed in claim 7, wherein
said plurality of holders comprises two holders (H1,
H3) arranged aligned with each other.

Garment care device as claimed in claim 5, wherein
said compartment (105) comprises awaterinlet (W1)
oriented in a first direction (D1) and a water outlet
(W2) oriented in a second direction (D2), wherein
said water inlet (W1) and said water outlet (W2) are
arranged according to anyone of the following ar-
rangements:

- said first direction (D1) and second direction
(D2) are substantially parallel compared to said
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main direction (D), or

- at least one of said first direction (D1) and said
second direction (D2) is tilted compared to said
main direction (D).

Garment care device as claimed in anyone of the
preceding claims, wherein said first water pump (P1)
has a flow rate below 20 g/mn.

Garment care device as claimed in claim 6, wherein
said compartment (105) is adapted to maintain a lev-
el of water sufficient high to keep the chemical com-
pound (106) immersed in water by anyone of the
following arrangements:

- said water outlet (W2) is arranged higher than
atop surface (TS1) of said at least one holder, or
- said water outlet (W2) is arranged lower than
saidtop surface (TS 1) of said atleastone holder,
the compartment (105) further comprising an in-
ternal additional wall (WW2) forming barrier for
water and being arranged in front said water out-
let (W2).

Garment care device as claimed in anyone of the
claims 1 to 12, wherein said mobile unit (101) is a
steam iron (101).

Garment care device as claimed in claim 13, wherein
the base (102) further comprises a second steam
generator (S2) supplied in water by a second pump
(P2) from the water tank (103), for generating steam
carried from said base (102) to said mobile unit (101)
via said cord (104).

Garment care device as claimed in anyone of the
claims 1 to 12, wherein said mobile unit (101) is a
steamer head.
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