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(54) CONNECTOR ATTACHMENT AND STEAM GENERATOR COMPRISING THE SAME

(57) The invention relates to a connector attachment
(126) for attaching to the housing of a steam generator,
which housing encloses a steam chamber (124). The
connector attachment comprises a water inlet (128) for
receiving water from a water supply and dosing said wa-
ter into the steam chamber. The connector attachment
further comprises a steam outlet (132) for delivering out-
side the steam chamber steam generated in the steam
chamber. The steam outlet comprises a tubular element

(132B) for protruding into the steam chamber. The tubu-
lar element terminates at a first end (136). The steam
outlet further comprises a hose connector (132A) for pro-
truding outside the housing. The hose connector termi-
nates at a second end (138). A linear flow path for the
steam is defined between the first end and the second
end. Further provided is a steam generator comprising
the connector attachment, and a garment care device
comprising such a steam generator.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a connector attachment for attaching to a housing of a steam generator, which connector
attachment comprises a water inlet and a steam outlet. The invention further relates to a steam generator comprising
such a connector attachment, and a garment care device comprising the steam generator.
[0002] The invention may be used in the field of garment care.

BACKGROUND OF THE INVENTION

[0003] Steam generators vaporise water to generate steam. To this end, a water inlet is provided for dosing water into
the steam generator, and a steam outlet permits steam to exit the steam generator.
[0004] Various types of garment care device are known which include a steam generator, such as socalled stand
steamers. Such stand steamers typically include a base unit, a hand unit having at least one steam vent, and a steam
hose cord connecting the steam generator in the base unit to the hand unit.
[0005] The water inlet and steam outlet in conventional steam generators, such as the steam generators included in
stand steamers, are spatially removed from each other. Typically, the water inlet is located at the top side of the steam
generator, and the steam outlet is positioned at the bottom side of the steam generator.
[0006] Spatially separating the water inlet and the steam outlet from each other in this manner can place limitations
on how compact the steam generator can be made. A larger steam generator can, in turn, mean that the steam generator
is more costly to produce, store and transport to the consumer. Moreover, in the scenario in which the steam outlet is
positioned at the bottom side of the steam generator, the risk of scale particles escaping through and blocking the steam
outlet may be increased. Blockage of the steam outlet with scale can shorten the operating lifetime of the steam generator.

OBJECT AND SUMMARY OF THE INVENTION

[0007] It is an object of the invention to address one or more of the above-mentioned challenges.
[0008] The invention is defined by the independent claims. The dependent claims define advantageous embodiments.
[0009] To this end, the steam generator according to the invention comprises

- a housing enclosing a steam chamber for generating steam, and
- a connector attachment attached to the housing, the connector attachment comprising:

- a water inlet for receiving water from a water supply and dosing said water into the steam chamber, and
- a steam outlet for delivering outside the steam chamber steam generated in the steam chamber, the steam

outlet comprising a tubular element protruding into the steam chamber and a hose connector protruding outside
the housing, the tubular element being in fluid communication with the hose connector, wherein the tubular
element terminates at a first end inside the steam chamber, and the hose connector terminates at a second
end outside the housing, a linear flow path for the steam being defined between the first end and the second end.

[0010] The protrusion of the tubular element into the steam chamber may assist to minimise or prevent blockage of
the steam outlet with scale. By the tubular element being included in the connector attachment, rather than the housing
enclosing the steam chamber, manufacture can be facilitated.
[0011] The water inlet and the steam outlet can be regarded as being adjacent to each other, due to the water inlet
and the steam outlet both being included in the connector attachment.
[0012] This adjacent arrangement of the water inlet and the steam outlet may assist in providing a more compact design.
[0013] The linear flow path for the steam defined between the first and second ends of the steam outlet can provide
various benefits. In particular, the linear flow path may assist to reduce scale accumulation and/or may allow more
efficient scale flaking from the steam outlet back into the steam chamber. Moreover, the linear flow path may assist any
water condensed in the steam outlet to flow back to the steam chamber, thereby minimising the risk of spitting of the
water onto garments.
[0014] In some embodiments, the tubular element protrudes into the steam chamber such that a distance from the
first end of the tubular element to an interior surface of the housing adjacent the tubular element is in the range of [1; 10] mm.
[0015] Preferably, the tubular element is made of a plastic material. This can assist to alleviate scale choking of the
steam outlet. Plastic materials tend to be relatively thermally insulating, hence less likely to provide a surface on which
water is vaporised and scale deposited. Alternatively or additionally, the scale may only weakly adhere to the plastic
material.
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[0016] In some embodiments, the water inlet and the steam outlet are integrally formed into a single piece of plastic
material.
[0017] Any suitable plastic material can be used to form part, or the entirety, of the connector attachment, such as a
polyamide, e.g. glass-filled nylon, and/or a fluoropolymer.
[0018] For example, the water inlet and the steam outlet are integrated or moulded in the connector attachment to
form the single piece of plastic material.
[0019] In some embodiments, the connector attachment is attached to an upper part of the housing, with the housing
and the connector attachment being arranged such that, when the steam generator is orientated for use, the hose
connector and the tubular element extend substantially vertically.
[0020] This vertical arrangement of the hose connector and the tubular element in combination with the above-men-
tioned linear steam path, can facilitate backflow of water condensate to the steam chamber. This can assist to reduce
water entrapment within a steam hose attached to the hose connector, and thus minimise the risk of spitting of the water
onto garments.
[0021] In some embodiments, the water inlet comprises a water hose connector protruding outside the housing for
receiving water from the water supply, with the water hose connector being fluidly connected to a water conduit being
in fluid communication with the steam chamber.
[0022] In such embodiments, the water hose connector preferably extends substantially horizontally, with the water
conduit extending substantially vertically when the steam generator is orientated for use. This arrangement of the water
inlet may assist to reduce unintended water dosing or dripping into the steam chamber.
[0023] Such a perpendicular arrangement of the water conduit relative to the water hose connector is, for example,
implemented via an elbow at the junction between the water hose connector and the water conduit.
[0024] Preferably, the steam generator comprises a steaming surface arranged to vaporise water thereon to generate
the steam, with the steaming surface sloping at an oblique angle relative to the substantially vertically extending water
conduit.
[0025] This arrangement of the steaming surface relative to the water conduit may promote vaporization of water on
the steaming surface, and thereby assist to minimise accumulation of water at a base of the steam chamber.
[0026] The steaming surface preferably slopes at an oblique angle in the range [15;45] degrees relative to the sub-
stantially vertically extending water conduit. The steaming surface may be at an angle in a range of [45;75] degrees
relative to the horizontal.
[0027] This range of angles has been found to be optimal for minimising accumulation of water at the base of the
steam chamber, even at relatively high water flow rates. Such angles may also permit more efficient flaking and dropping
of the scale from the steaming surface to enable scale to accumulate in a scale deposition area at the base of the steam
chamber. This, in turn, may assist to prolong the instantaneous steam generation capability of the steam generator,
since less scale adhered to the steaming surface may mean that heat is more efficiently transferred to the water dosed
thereon.
[0028] In some embodiments, the steam generator comprises an anti-scale adhesion conduit fluidly connected to the
water conduit, with the anti-scale adhesion conduit protruding into the steam chamber for supplying water into the steam
chamber.
[0029] For example, the anti-scale adhesion conduit extends from via a water inlet aperture arranged in the housing.
[0030] The anti-scale adhesion conduit may assist to minimise or prevent scale obstructing delivery of water into the
steam chamber.
[0031] Preferably, the anti-scale adhesion conduit is in the form of a tubular insert formed from a fluoropolymer material.
With its relatively low adhesion to scale, such a fluoropolymer material can assist to reduce scale build-up and promote
scale flaking. Thus, the fluoropolymer material may assist to prevent scale choking water delivery into the steam chamber.
[0032] In some embodiments, the steam generator comprises a seal member arranged between the connector at-
tachment and the housing.
[0033] In such embodiments, the seal member preferably delimits

- a first hole through which the tubular element extends, and
- a second hole through which the anti-scale adhesion conduit extends.

[0034] The second hole may permit the anti-scale adhesion conduit to pass through the wall of the housing and to
enter into the steam chamber.
[0035] For example, the first hole and the second hole are separated from each other by a part of the seal member.
[0036] In some embodiments, the seal member comprises a surface portion extending around the anti-scale adhesion
conduit, and a nose portion extending substantially perpendicularly to the surface portion at the extremity of the anti-
scale adhesion conduit.
[0037] This arrangement of the anti-scale adhesion conduit and the seal member may further promote scale flaking
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during temperature cycling of the steam generator. This may be due to the mismatch in coefficient of thermal expansion
between the material, for example elastomeric material, of the seal member and the anti-scale adhesion, for example
fluoropolymer, material of the anti-scale adhesion conduit.
[0038] In some embodiments, the water inlet comprises a hose retaining portion for assisting retention of a water hose.
[0039] For example, the hose retaining portion is included in the above-described water hose connector.
[0040] Alternatively or additionally, the steam outlet can comprise a further hose retaining portion for assisting retention
of a steam hose.
[0041] For example, the further hose retaining portion is included in the hose connector.
[0042] Particularly in embodiments in which the connector attachment is formed from a plastic material, such as glass-
filled nylon, the hose retaining portion and/or the further hose retaining portion can be relatively straightforwardly provided,
for example via a moulding process used to fabricate the connector attachment.
[0043] According to another aspect there is provided a garment care device comprising

- a base unit comprising the steam generator according to embodiments described herein,
- a hand unit having at least one steam vent, and
- a steam hose cord connecting the steam generator to the hand unit, the steam generated by the steam generator

exiting the device via the at least one steam vent.

[0044] In some embodiments, the hand unit further comprises a steam heater arranged to re-heat the steam received
from the steam generator, prior to the steam exiting the hand unit via the at least one steam vent. The steam heater
may assist to minimise the risk of spitting of water onto garments.
[0045] According to a further aspect there is provided a connector attachment for attaching to a housing of a steam
generator, which housing encloses a steam chamber, the connector attachment comprising:

- a water inlet for receiving water from a water supply and dosing said water into the steam chamber,
- a steam outlet for delivering outside the steam chamber steam generated in the steam chamber, the steam outlet

comprising a tubular element for protruding into the steam chamber and a hose connector for protruding outside
the housing, the tubular element being in fluid communication with the hose connector, wherein the tubular element
terminates at a first end, and the hose connector terminates at a second end, a linear flow path for the steam being
defined between the first end and the second end.

[0046] Preferably, the water inlet and the steam outlet are integrally formed into a single piece of plastic material.
[0047] A kit of parts may comprise the connector attachment according to embodiments described herein, together
with the above-described seal member and/or the above-described anti-scale adhesion conduit.
[0048] Such a kit of parts may be used to replace an existing connector attachment of a steam generator.
[0049] More generally, it is noted that embodiments described herein in relation to the steam generator may be
applicable to the connector attachment per se and/or the kit of parts, and embodiments described herein in relation to
the connector attachment and/or kit of parts may be applicable to the steam generator.
[0050] Detailed explanations and other aspects of the invention will be given below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Particular aspects of the invention will now be explained with reference to the embodiments described hereinafter
and considered in connection with the accompanying drawings, in which identical parts or sub-steps are designated in
the same manner:

Figs. 1A and 1B depict a garment care device according to an example,
Fig.2 depicts a steam generator for including in a garment care device,
Fig.3 provides a view of an interior of the steam generator,
Fig.4A provides an exploded view of part of the steam generator,
Fig.4B shows dosing of water inside the steam generator when orientated for use,
Fig.4C depicts an angle of a steaming surface of the steam generator relative to the horizontal,
Fig.5 provides a view of a connector attachment according to an example,
Fig.6 provides a view of a seal member according to an example,
Figs.7A and 7B provide views of an anti-scale adhesion conduit according to an example, and
Fig.8 schematically depicts a steam generator testing arrangement.



EP 4 283 190 A1

5

5

10

15

20

25

30

35

40

45

50

55

DETAILED DESCRIPTION OF THE INVENTION

[0052] Figs.1A and 1B depict a garment care device 100 according to an example. The garment care device 100
comprises a base unit 102 comprising a steam generator (not visible in Figs.1A and 1B). The design of the steam
generator, which can assist to make to the base unit 102 more compact, will be described in more detail herein below.
[0053] The garment care device 100 also comprises a hand unit 104. At least one steam vent (not visible in the Figures)
is provided in the hand unit 104 for releasing steam to a garment to be treated.
[0054] A steam hose cord 106 connects the steam generator to the hand unit 104. The steam generated by the steam
generator exits the device via the at least one steam vent.
[0055] The garment care device 100 shown in Figs.1A and 1B can be regarded as a stand steamer. In this non-limiting
example, the garment care device 100 comprises an ironing board 108 which is tiltable between a vertical orientation,
as shown in Fig.1A and represented by the dotted lines 110 in Fig.1B, and a horizontal orientation, as shown in Fig.1B.
[0056] In some embodiments, the hand unit 104 further comprises a steam heater (not visible in the Figures) arranged
to re-heat the steam received from the steam generator, prior to the steam exiting the hand unit 104 via the at least one
steam vent. The steam heater may assist to minimise the risk of spitting of water onto the garment being treated.
[0057] In the non-limiting example shown in Figs.1A and 1B, the garment care device 100 includes a holder 112 for
supporting the hand unit 104 while the hand unit 104 is not being held by the user. Such a holder 112 can be mounted
on the ironing board 108, as shown.
[0058] Figs.2 to 4C provide various views of a steam generator 120 according to an example. The steam generator
120 can, for example, be included in the above-described base unit 102 of the garment care device 100 shown in Figs.1A
and 1B.
[0059] The steam generator 120 comprises a housing 122A, 122B enclosing a steam chamber 124, as best shown
in Fig.4B. The housing 122A, 122B can be formed from any suitable material capable of withstanding steam generation
in the steam chamber 124. Preferably, the housing 122A, 122B is formed from a metal material, such as aluminium.
[0060] In at least some embodiments, the housing 122A, 122B is formed, at least in part, via a casting, for example
die-casting, process. In a specific non-limiting example, the housing 122A, 122B is formed from die-cast aluminium.
[0061] In some embodiments, such as that shown in Figs.2 to 4C, the housing 122A, 122B comprises an upper part
122A and a lower part 122B. The upper part 122A and the lower part 122B can be joined to each other in order to enclose
the steam chamber 124.
[0062] Such joining of the upper part 122A and the lower part 122B can be achieved in any suitable manner, such as
using one or more screws 125.
[0063] It is noted that the terms "upper" and "lower" in the context of the parts of the housing 122A, 122B are used
with reference to the in-use orientation of the steam generator 120, for example the in-use orientation of the steam
generator 120 when the steam generator 120 is mounted in the base unit 102 of the garment care device 100, with the
base unit 102 itself being orientated for use. Further reference to the in-use orientation of the steam generator 120 is
made in relation to embodiments described herein below.
[0064] A connector attachment 126 is attachable to the housing 122A, 122B. As best shown in Fig.3, the connector
attachment 126 comprises a water inlet 128 for receiving water from a water supply and dosing the water into the steam
chamber 124.
[0065] In at least some embodiments, the water inlet 128 comprises a water hose connector 128A for receiving water
from the water supply.
[0066] Such a water hose connector 128A preferably enables connection of a water hose 130 to the connector at-
tachment 126.
[0067] Such a water hose 130 can, for example, deliver water from a water reservoir (not visible in the Figures) to the
water inlet 128. This water delivery is represented in Fig.3 by the arrow 131. Such a water reservoir is, for example,
included in the base unit 102 of the garment care device 100.
[0068] The connector attachment 126 further comprises a steam outlet 132 for delivering outside the steam chamber
124 steam generated in the steam chamber 124. This steam delivery is represented in Fig.3 by the arrow 133. The
steam outlet 132 includes a hose connector 132A which extends away from the housing 122A, 122B.
[0069] The hose connector 132A preferably enables connection of a steam hose 134 to the connector attachment 126.
[0070] Such a steam hose 134 is, for example, included in, or defines, the steam hose cord 106 of the garment care
device 100.
[0071] The water inlet 128 and the steam outlet 132 can be regarded as being adjacent to each other, due to the water
inlet 128 and the steam outlet 132 both being included in the connector attachment 126. This adjacent arrangement of
the water inlet 128 and the steam outlet 132 may assist in providing a more compact design. In particular, adjacent
arrangement of the water inlet 128 and the steam outlet 132 can mean that the above-described base unit 102 incor-
porating the steam generator 120 is made more compact.
[0072] As best shown in Fig.3, the steam outlet 132 comprises a tubular element 132B protruding into the steam
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chamber 124 and in fluid communication with the hose connector 132A. The protrusion of the tubular element 132B into
the steam chamber 124 may assist to minimise or prevent blockage of the steam outlet 132 with scale.
[0073] By the tubular element 132B being included in the connector attachment 126, rather than in the housing 122A,
122B enclosing the steam chamber 124, manufacture can be facilitated. In particular, such a tubular element 132B may
not be straightforward or feasible to attain via the above-mentioned casting, for instance, die-casting process for man-
ufacturing the housing 122A, 122B.
[0074] Returning to Fig.3, the tubular element 132B terminates at a first end 136 inside the steam chamber 124, and
the hose connector terminates at a second end 138 outside the housing 122A, 122B. A linear flow path for the steam
is defined between the first end 136 and the second end 138.
[0075] Such a linear flow path can be provided by the hose connector 132A and the tubular element 132B extending
along a common axis CA passing through the (axially aligned) centres of the hose connector 132A and the tubular
element 132B.
[0076] The linear flow path for the steam defined between the first end 136 and the second end 138 of the steam
outlet 132 can provide various benefits. In particular, the linear flow path may assist to reduce scale accumulation and/or
may allow more efficient scale flaking from the steam outlet 132 back into the steam chamber 124. Moreover, the linear
flow path may assist any water condensed in the steam outlet 132 to flow back to the steam chamber 124, thereby
minimising the risk of spitting of the water onto garments.
[0077] In some embodiments, the tubular element 132B protrudes into the steam chamber 124 such that a distance
D from the first end 136 of the tubular element 132B to an interior surface 139 of the housing 122A, 122B adjacent the
tubular element 132B is in the range of [1; 10] mm.
[0078] Preferably, the tubular element 132B is made of a plastic material. Any suitable plastic material can be used
for this purpose, for example a polyamide and/or a fluoropolymer.
[0079] In a non-limiting example, the tubular element 132B is made of glass-filled nylon.
[0080] By the tubular element 132B being made of a plastic material, scale choking of the steam outlet 132 can be
further alleviated. Plastic materials tend to be relatively thermally insulating, hence less likely to provide a surface on
which water is vaporised and scale deposited. Alternatively or additionally, the scale may only weakly adhere to the
plastic material, particularly when the tubular element 132B is made of a fluoropolymer.
[0081] In some embodiments, such as that shown in Figs.2 to 4C, the water inlet 128 and the steam outlet 132 are
integrally formed into a single piece of plastic material.
[0082] For example, the water inlet 128 and the steam outlet 132 are integrated or moulded to form the single piece
of plastic material defining the connector attachment 126.
[0083] Any suitable thermally robust plastic material can be used to form the connector attachment 126, such as a
polyamide, for instance glass-filled nylon, and/or a fluoropolymer.
[0084] The connector attachment 126 is preferably attached to the upper part 122A of the housing 122A, 122B, with
the housing 122A, 122B and the connector attachment 126 being arranged such that, when the steam generator 120
is orientated for use, the hose connector 132A and the tubular element 132B extend substantially vertically. This vertical
arrangement of the hose connector 132A and the tubular element 132B in combination with the above-described linear
flow path can facilitate backflow of water condensate to the steam chamber 124. This can assist to reduce water en-
trapment within the steam hose 134 attached to the hose connector 132A, and thus minimise the risk of spitting of the
water onto garments.
[0085] It is noted that the term "substantially vertically" in this context may mean that the extension of the tubular
element 132B is within 10 degrees of the vertical defined by the local gravity direction. The vertical is denoted by reference
letter V in Fig.4C.
[0086] In the non-limiting example shown in Figs.2 to 4C, the upper part 122A of the housing 122A, 122B includes a
vertically extending (when the steam generator 120 is orientated for use) chimney portion 141 to which the connector
attachment 126 is attachable.
[0087] The chimney portion 141 may assist orientation of the tubular element 132B in the above-described substantially
vertical manner.
[0088] In some embodiments, and referring to Fig.3, the water hose connector 128A is fluidly connected to a water
conduit 128B, with the water hose connector 128A and the water conduit 128B forming an elbow 140 at their junction.
[0089] Figs.4B and 4C show the steam generator 120 when orientated for use. In this in-use orientation, the water
hose connector 128A extends substantially horizontally, and the water conduit 128B extends substantially vertically.
This arrangement of the water inlet 128 may assist to reduce unintended water dosing or dripping into the steam chamber
124.
[0090] It is noted that the term "substantially vertically" in this context may mean that the extension of the water conduit
128B is within 10 degrees of the vertical defined by the local gravity direction. The vertical is denoted by reference letter
V in Fig.4C.
[0091] The term "substantially horizontally" may mean that the extension of the water hose connector 128A is within
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10 degrees of the horizontal plane perpendicular to the local gravity direction-defined vertical V. The horizontal plane is
denoted by reference letter H in Fig.4C.
[0092] In the non-limiting example shown in Figs.2 to 4C, the chimney portion 141 may assist orientation of the water
conduit 128B in the substantially vertical manner.
[0093] The housing 122A, 122B shown in Figs.2 to 4C delimits a water inlet aperture 142. In the non-limiting example
shown in these Figures, the water inlet aperture 142 is provided in the upper part 122A of the housing 122A, 122B.
[0094] In the non-limiting example shown in the Figures, the housing 122A, 122B further delimits a steam outlet
aperture 143 adjacent to the water inlet aperture 142. In this case, the tubular element 132B extends through the steam
outlet aperture 143 into the steam chamber 124.
[0095] Whilst in this example a portion 145 of the housing 122A, 122B separates the water inlet aperture 142 from
the steam outlet aperture 143, in an alternative example water is delivered and the tubular element 132B extends through
a single aperture provided in the housing 122A, 122B.
[0096] The steam generator 120 preferably comprises an anti-scale adhesion conduit 144 fluidly connected to the
water conduit 128B of the water inlet 128 (irrespective of whether or not the water inlet 128 includes the water hose
connector 128A). In such embodiments, the anti-scale adhesion conduit 144 protrudes into the steam chamber 124 for
supplying water into the steam chamber 124.
[0097] For example, the anti-scale adhesion conduit 144 extends from and/or via the water inlet aperture 142.
[0098] The anti-scale adhesion conduit 144 may assist to minimise or prevent scale obstructing delivery of water into
the steam chamber 124. To this end, the anti-scale adhesion conduit 144 may be formed from a non-stick material, such
as a fluoropolymer.
[0099] Preferably, the anti-scale adhesion conduit 144 is in the form of a tubular insert formed from a fluoropolymer
material. With its relatively low adhesion to scale, such a fluoropolymer material can assist to reduce scale build-up and
promote scale flaking. Thus, the fluoropolymer material may assist to prevent scale choking water delivery into the steam
chamber 124.
[0100] More generally, the steam generator 120 comprises a steaming surface 146 arranged to vaporise water thereon
to generate the steam.
[0101] In the non-limiting example depicted in the Figures, the steaming surface 146 is included in the lower part 122B
of the housing 122A, 122B. The steaming surface 146 is heated via a heating element arrangement 147 arranged in
the lower part 122B of the housing 122A, 122B.
[0102] As shown in Fig.4C, the steaming surface 146 slopes at an oblique angle OA relative to the substantially
vertically extending water conduit 128B. The term oblique in this context refers to the extension of the steaming surface
146 being neither parallel with nor perpendicular to the direction of extension of the water conduit 128B.
[0103] This arrangement of the steaming surface 146 relative to the water conduit 128B may promote vaporization of
water dosed (see the arrows WA in Fig.4B) onto the steaming surface 146, and thereby assist to minimise accumulation
of water at a base 149 of the steam chamber 124.
[0104] It is noted, for the avoidance of doubt, that this arrangement of the water conduit 128B relative to the steaming
surface 146 is implementable irrespective of whether or not the water inlet 128 includes the hose connector 128A.
[0105] The water inlet 128 is preferably positioned as high as possible (considering the in-use orientation of the steam
generator 120) to assist with more of the steaming surface 146 being utilised for vaporising the water, and to assist with
prolonging the time taken for the water to reach the bottom of the steaming surface 146 (which may be at a lower
temperature), so as to minimise water accumulation at the base 149 of the steam chamber 124.
[0106] The steam outlet 132 is preferably positioned as high as possible (considering the in-use orientation of the
steam generator 120) and as far as possible from the steaming surface 146. This may assist to extend the operating
lifetime of the steam generator 120, since scale may mostly accumulate at the base 149 to mid-region of the steam
chamber 124, and generally heavier particles of scale may be more difficult for the steam to carry to a more elevated
steam outlet 132.
[0107] In some embodiments, and referring to Fig.4C, the steaming surface 146 slopes at an oblique angle OA in the
range [15;45] degrees relative to the substantially vertically extending water conduit 128B.
[0108] The steaming surface 146 may be at an angle AH in a range of [45;75] degrees relative to the horizontal H.
This range of angles has been found to be optimal for minimising accumulation of water at the base 149 of the steam
chamber 124, even at relatively high water flow rates. Such angles may also permit more efficient flaking and dropping
of the scale from the steaming surface 146 to enable scale to accumulate in a scale deposition area at the base 149 of
the steam chamber 124. This, in turn, may assist to prolong the instantaneous steam generation capability of the steam
generator 120, since less scale adhered to the steaming surface 146 may mean that heat is more efficiently transferred
to the water dosed thereon.
[0109] In some embodiments, such as that shown in Figs.2 to 4C, the steam generator 120 comprises a seal member
148 arranged between the connector attachment 126 and the housing 122A, 122B. The seal member 148 may assist
to minimise or prevent fluid, in particular steam and water, leakage from the steam chamber 124 between the housing
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122A, 122B and the connector attachment 126.
[0110] The seal member 148 can be formed of any suitable material. For example, the seal member 148 is formed of
an elastomeric material, such as silicone rubber.
[0111] Referring to Figs.3 and 6, the seal member 148 preferably delimits:

- a first hole 150 through which the tubular element 132B extends, and
- a second hole 152 through which the anti-scale adhesion conduit 144 extends.

[0112] The second hole 152 may permit the anti-scale adhesion conduit 144 to pass through the wall of the housing
122A, 122B and to enter into the steam chamber 124.
[0113] In the non-limiting example shown in the Figures, the first hole 150 and the second hole 152 are separated
from each other by a part 151 of the seal member 148.
[0114] In some embodiments, such as that shown in Fig.6, the seal member 148 comprises a surface portion 155 for
extending around the anti-scale adhesion conduit 144, and a nose portion 154 arranged to extend, for example being
enlarged, substantially perpendicularly to the surface portion 155 at the extremity of the anti-scale adhesion conduit 144.
[0115] A steam chamber-exposed end of the anti-scale adhesion conduit 144, for example the tubular insert, can align
with a steam chamber-exposed surface portion of the nose portion 154.
[0116] This end of the anti-scale adhesion conduit 144 being aligned, for example aligned flush, with this surface
portion of the nose portion 154 may further promote scale flaking during temperature cycling of the steam generator
120. This may be due to the mismatch in coefficient of thermal expansion between the material, for example elastomeric
material, of the seal member 148 and the anti-scale adhesion, for example fluoropolymer, material of the anti-scale
adhesion conduit 144.
[0117] The seal member 148 can engage with the housing 122A, 122B in any suitable manner. In some embodiments,
such as that shown in the Figures, the nose portion 154 is insertable into the steam chamber 124 via the water inlet
aperture 142 but is shaped so that, once inserted, withdrawal of the nose portion 154 back through the water inlet
aperture 142 is restricted.
[0118] In the non-limiting example shown in the Figures, the nose portion 154 is conical, although other shapes which
mean that insertion of the nose portion 154 into the steam chamber 124 is more facile than withdrawal of the nose portion
154 therefrom can also be contemplated, such as pyramidal.
[0119] In some embodiments, and as best shown in Fig.5, the water inlet 128 comprises a hose retaining portion 156
for assisting retention of the water hose 130. For example, the hose retaining portion 156 is included in the above-
described water hose connector 128A.
[0120] In the non-limiting example shown in the Figures, the hose retaining portion 156 is defined by annular protru-
sion(s) protruding from an external surface of the water hose connector 128A.
[0121] It is also noted, with reference to Fig.2, that the water hose 130 can alternatively or additionally be secured to
the water hose connector 128A using a water hose clamp 157 arranged to compress the water hose 130 around and
against the water hose connector 128A.
[0122] Alternatively or additionally, the steam outlet 132 can comprise a further hose retaining portion 158 for assisting
retention of the steam hose 134. For example, the further hose retaining portion 158 is included in the hose connector
132A.
[0123] In the non-limiting example shown in the Figures, the further hose retaining portion 158 is defined by annular
protrusion(s) protruding from an external surface of the hose connector 132A.
[0124] It is also noted, with reference to Fig.2, that the steam hose 134 can alternatively or additionally be secured to
the hose connector 132A using a steam hose clamp 159 arranged to compress the steam hose 134 around and against
the hose connector 132A.
[0125] Particularly in embodiments in which the connector attachment 126 is formed from a plastic material, such as
glass-filled nylon, the hose retaining portion 156 and/or the further hose retaining portion 158 can be relatively straight-
forwardly provided, for example via a molding process used to fabricate the connector attachment 126.
[0126] The connector attachment 126 is attachable to the housing 122A, 122B in any suitable manner. In the non-
limiting example shown in the Figures, the connector attachment 126 is attachable to the housing 122A, 122B via screws
160 which pass through holes delimited by the connector attachment 126 and screw into openings delimited by the
housing 122A, 122B.
[0127] More generally, and referring to Fig.5, the connector attachment 126 preferably comprises a plate member 168
arranged to support the water inlet 128 and the steam outlet 132.
[0128] In such embodiments, the seal member 148 can contact an underside of the plate member 168 and an outer
surface of the housing 122A, 122B. The seal member 148 is preferably received in a complementarily shaped recessed
portion of the outer surface of the housing 122A, 122B.
[0129] The plate member 168 preferably has one or more alignment features for assisting locating of the connector



EP 4 283 190 A1

9

5

10

15

20

25

30

35

40

45

50

55

attachment 126 at the correct position on the housing 122A, 122B and/or on the seal member 148.
[0130] The underside of the plate member 168 can include an annular ridge 174 around the tubular element 132B
and/or a further annular ridge 176 around the water conduit 128B compressing the seal member 148 to ensure proper
sealing between the plate member 168 and the upper part 122A of the housing 122A, 122B.
[0131] Alternatively or additionally, one or more studs 178 protruding from the underside of the plate member 168 can
facilitate engagement of the connector attachment 126 with the seal member 148.
[0132] Figs.7A and 7B provide views of an anti-scale adhesion conduit 144 in the form of a tubular insert. In this non-
limiting example, the anti-scale adhesion conduit 144 comprises a downstream cylindrical portion 180 and an upstream
flared portion 182.
[0133] The upstream flared portion 182 may assist to restrict movement of the anti-scale adhesion conduit 144 in the
second hole 152 of the seal member 148 in the direction of the steam chamber 124.
[0134] Fig.8 schematically depicts a steam generator testing arrangement. The box 184 denotes a supply of water
with a pH of 7.5 to 7.9, a hardness [dH] of 11.1 to 14.1, and a conductivity [mS] of 670 to 830. This water is used to fill
a water tank 186. A pump 188 is used to pump the water from the water tank 186 to the steam generator 120. Condensed
water is collected in the container 190. The mass of condensed water collected per 30 minutes, and the hardness of the
condensed water was determined for a steam generator 120 according to the present disclosure (Table 1), and for a
conventional steam generator (Table 2) whose water inlet and steam outlet are distal from each other, and so are not
both included in a connector attachment 126 in the manner described herein.

[0135] During steam transportation, steam may transfer energy to the steam hose 134 and condense to water. Hence
the quantity of water being collected in the container 190 may correspond to the sum of the steam condensed water
and the amount of water droplets which have escaped from the steam generator without being vaporized.
[0136] It was hypothesised that, owing to the inclusion of both the water inlet 128 and the steam outlet 132 in the
connector attachment 126, more water would be collected in the container 190 compared to in the case of the conventional
steam generator. However, no significant difference in the quantity of condensed water collected in the container 190
was observed. This was verified via a two sample T-Test. It is reminded that the two-sample T-test (also known as the

Table 1

Condensed water [g/30 minutes] Hardness [dH]

1 89.8 17

2 85.4 7.6

3 94.03 17

4 88.3 9

5 87.3 9

6 92.6 7.8

mean 89.57 11.23

standard deviation 3.26 4.50

Table 2

Condensed water [g/30 minutes] Hardness [dH]

1 82.7 17.4

2 84.79 16.6

3 86.5 13.4

4 107.27 8.4

5 82.1 14.4

6 87.1 13

mean 88.41 13.87

standard deviation 9.45 3.20
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independent samples T-test) is a method used to test whether the unknown population means of two groups are equal
or not.
[0137] This quantity observation was also supported by the same quality, in terms of hardness, of condensed water
being collected from the steam generator 120 according to the present disclosure as from the conventional steam
generator. The similar water hardness was also verified via a two-sample T-Test.
[0138] Thus, the benefits provided by the connector attachment 126, for example in terms of facilitating a more compact
design, may not be associated with compromised steaming performance.
[0139] The above embodiments as described are only illustrative, and not intended to limit the technique approaches
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 invention. In the claims, the word
"comprising" does not exclude 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. A steam generator (120) for a garment care device (100), the steam generator comprising:

- a housing (122A, 122B) enclosing a steam chamber (124) for generating steam, and
- a connector attachment (126) attached to the housing, the connector attachment comprising:

- a water inlet (128) for receiving water from a water supply and dosing said water into the steam chamber,
- a steam outlet (132) for delivering outside the steam chamber steam generated in the steam chamber,
the steam outlet comprising a tubular element (132B) protruding into the steam chamber and a hose con-
nector (132A) protruding outside the housing, the tubular element being in fluid communication with the
hose connector, wherein the tubular element terminates at a first end (136) inside the steam chamber, and
the hose connector terminates at a second end (138) outside the housing, a linear flow path for the steam
being defined between the first end and the second end.

2. The steam generator (120) according to claim 1, wherein the water inlet (128) and the steam outlet (132) are integrally
formed into a single piece of plastic material.

3. The steam generator (120) according to claim 1, wherein the tubular element (132B) is made of a plastic material.

4. The steam generator (120) according to any one of claims 1 to 3, wherein the connector attachment (126) is attached
to an upper part (122A) of the housing (122A, 122B), the housing and the connector attachment being arranged
such that, when the steam generator is orientated for use, the hose connector (132A) and the tubular element (132B)
extend substantially vertically.

5. The steam generator (120) according to any one of claims 1 to 4, wherein the water inlet (128) comprises a water
hose connector (128A) protruding outside the housing (122A, 122B) for receiving water from the water supply, the
water hose connector (128A) being fluidly connected to a water conduit (128B) being in fluid communication with
the steam chamber (124), wherein, when the steam generator is orientated for use, the water hose connector extends
substantially horizontally, and the water conduit extends substantially vertically.

6. The steam generator (120) according to claim 5, comprising a steaming surface (146) arranged to vaporise water
thereon to generate the steam, the steaming surface sloping at an oblique angle (OA) in the range [15;45] degrees
relative to the substantially vertically extending water conduit (128B).

7. The steam generator (120) according to claim 5 or claim 6, comprising an anti-scale adhesion conduit (144) fluidly
connected to the water conduit (128B), the anti-scale adhesion conduit protruding into the steam chamber (124) for
supplying water into the steam chamber.

8. The steam generator (120) according to claim 7, wherein the anti-scale adhesion conduit (144) is in the form of a
tubular insert formed from a fluoropolymer material.

9. The steam generator (120) according to claim 7 or claim 8, comprising a seal member (148) arranged between the
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connector attachment (126) and the housing (122A, 122B), wherein the seal member delimits

- a first hole (150) through which the tubular element (132B) extends,
- a second hole (152) through which the anti-scale adhesion conduit (144) extends.

10. The steam generator (120) according to claim 9, wherein the seal member (148) comprises a surface portion (155)
extending around the anti-scale adhesion conduit (144), and a nose portion (154) extending substantially perpen-
dicularly to the surface portion at the extremity of the anti-scale adhesion conduit.

11. The steam generator (120) according to any one of claims 1 to 10, wherein:

- the water inlet (128) comprises a hose retaining portion (156) for assisting retention of a water hose (130), and/or
- the steam outlet (132) comprises a further hose retaining portion (158) for assisting retention of a steam hose
(134).

12. A garment care device (100) comprising:

- a base unit (102) comprising the steam generator (120) according to any one of claims 1 to 11,
- a hand unit (104) having at least one steam vent, and
- a steam hose cord (106) connecting the steam generator to the hand unit, the steam generated by the steam
generator exiting the device via the at least one steam vent.

13. A garment care device (100) according to claim 12, wherein the hand unit (104) further comprises a steam heater
arranged to re-heat the steam received from the steam generator (120), prior to the steam exiting the hand unit via
the at least one steam vent.

14. A connector attachment (126) for attaching to a housing of a steam generator, which housing encloses a steam
chamber, the connector attachment comprising:

- a water inlet (128) for receiving water from a water supply and dosing said water into the steam chamber,
- a steam outlet (132) for delivering outside the steam chamber steam generated in the steam chamber, the
steam outlet comprising a tubular element (132B) for protruding into the steam chamber and a hose connector
(132A) for protruding outside the housing, the tubular element being in fluid communication with the hose
connector, wherein the tubular element terminates at a first end (136), and the hose connector terminates at a
second end (138), a linear flow path for the steam being defined between the first end and the second end.

15. The connector attachment (126) according to claim 14, wherein the water inlet (128) and the steam outlet (132) are
integrally formed into a single piece of plastic material.
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