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Description
FIELD OF THE INVENTION

[0001] The present application relates to a garment
steaming device.

BACKGROUND OF THE INVENTION

[0002] Garment steaming devices, such as steam
irons or hand-held steamers are used to remove creases
from fabric, such as clothes and bedding. Such a steam
iron or hand-held steamer generally comprises a main
body with a handle which is held by a user, and has an
ironing plate with a planar ironing surface which is
pressed or located against the fabric of a garment. A
water receiving chamber and a steam generator are dis-
posed in the main body, so that water is fed from the
water receiving chamber to the steam generator and con-
verted into steam. The steam is then discharged from
the steam generator through vent holes in the ironing
surface towards the fabric of a garment. The steam is
used to heat up and momentarily moisten the fabric of
the garment in an attempt to obtain effective removal of
creases from the fabric.

[0003] It is to be noted that US patent document US
6,385,873 B1 discloses a steam iron with a thickened
sole plate region in which an electric heating body is con-
nected to an iron soleplate in a thermally-conductive
manner. The steam iron according to this patent docu-
ment is provided with a coating or an additional soleplate
having a relatively poor thermal conductivity on its run-
ning surface, the tip region of the iron soleplate of the
device having a thickened region comprising a material
that conducts and retains heat well.

[0004] It is further to be noted that US patent applica-
tion document US 2009/0166348 A1 discloses a method
for controlling an iron in dependence on the actual use
of the iron as well as on the time period elapsed since
the actual use of the iron.

[0005] In a garment steaming device as described
above, the ironing surface is heated to a high temperature
which heats up the garment and enhances the conver-
sion of water into steam. However, the hotironing surface
may also over heat the garment and cause undesired
consequences such as shine or deformation.

SUMMARY OF THE INVENTION

[0006] It is an object of the invention to provide a gar-
ment steaming device which substantially alleviates or
overcomes the problems mentioned above, among oth-
ers.

[0007] The invention is defined by the independent
claim; the dependent claims define advantageous em-
bodiments.

[0008] Accordingto the presentinvention, there is pro-
vided a garment steaming device comprising a steam
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generator having a heater, an ironing surface against
which a fabric of a garment is locatable, and an interme-
diate section configured to have a thermal transmittance
and disposed between the steam generator and the iron-
ing surface to transfer heat from the steam generator to
the ironing surface so that the ironing surface is indirectly
heated by the steam generator via the intermediate sec-
tion, wherein the operating temperature of the ironing
surface is not user selectable during use and the thermal
transmittance, during use, controls the heat transfer from
the steam generator to the ironing surface to maintain
the temperature of the ironing surface between 90°C and
155°C whentheironing surface is located against afabric
in each of a stationary condition and a moving condition
relative to the fabric.

[0009] With this arrangement, it is possible to use a
single heating means to maintain the steam generator at
a high temperature to allow a desired steam flow rate
produced by the steam generator, whilst also maintaining
the temperature of the ironing surface within a predeter-
mined range when the ironing surface is in contact with
a fabric of a garment to prevent the fabric from becoming
overheated and causing undesired consequences such
as shine or deformation of a fabric, as well as preventing
condensation from forming on the fabric.

[0010] The product of the thermal transmittance of the
intermediate section and the temperature differential be-
tween the steam generator and the ironing surface may
be less than or equalto 1250W/m2 when the temperature
of the ironing surface is 145°C and the ironing surface is
located against a fabric in the stationary condition.
[0011] This means that, when the garment steaming
device is disposed stationary against a fabric, the rate of
heat transfer from the steam generator to the ironing sur-
face is comparative to or less than the rate of heat loss
from the ironing surface to the fabric when the tempera-
ture of the ironing surface is about 145°C. Therefore, the
temperature of the ironing surface stabilises and does
not increase above a threshold level at which the fabric
would be damaged.

[0012] The product of the thermal transmittance of the
intermediate section and the temperature differential be-
tween the steam generator and the ironing surface may
be greater than or equal to 5500W/m2 when the temper-
ature of the ironing surface is 100°C and the ironing sur-
face is located against a fabric in the moving condition.
Therefore, the fabric is restricted from becoming wet due
to steam produced by the steam generator condensing
during use of the garment steaming device.

[0013] This means that, when the garment steaming
device is moved over a fabric, the rate of heat transfer
from the steam generator to the ironing surface is com-
parative to or more than the rate of heat loss from the
ironing surface to the fabric when the temperature of the
ironing surface is about 100°C. Therefore, the tempera-
ture of the ironing surface stabilises and does not drop
below a threshold level at which condensation may form
on the fabric.
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[0014] In one embodiment, the product of the thermal
transmittance of the intermediate section and the tem-
perature differential between the steam generator and
the ironing surface is less than or equal to 1250W/m2
when the temperature of the ironing surface is 145°C and
the ironing surface is located against a fabric in the sta-
tionary condition; and the product of the thermal trans-
mittance of the intermediate section and the temperature
differential between the steam generator and the ironing
surface is greater than or equal to 5500W/m2 when the
temperature of the ironing surface is 100°C and the iron-
ing surface is located against a fabric in the moving con-
dition.

[0015] It will be appreciated thatthe combination of the
above threshold characteristics provides a synergistic ef-
fect to ensure that the heat transfer from the ironing sur-
face to a fabric is maintained within certain parameters.
This enables the ironing surface to be maintained within
both predetermined upper and lower threshold values to
prevent damage to a majority of fabrics and restricting a
fabric from becoming wet due to steam produced by the
steam generator condensing during use of the garment
steaming device, whilst maintaining a sufficiently high
temperature of the steam generator to ensure that a de-
sired steam flow rate is able to be produced by the steam
generator at all times.

[0016] The steam generator may be configured to gen-
erate steam at a rate of greater than or equal to 20g/min,
and more preferably greater than or equal to 30g/min.
Therefore, a sufficient flow rate of steam is produced to
remove creases from fabrics when the temperature of
the ironing surface is minimised.

[0017] According to one or more embodiments, the
thermal transmittance may be between 75W/m2K and
125W/m2K, and preferably between 90W/m2K and
110W/m2K.

[0018] The temperature of the ironing surface may be
maintained between 100°C and 145°C when the ironing
surface is located against a fabric in each of a stationary
condition and a moving condition.

[0019] This means that the temperature of the ironing
surface is maintained above a threshold temperature to
restrict a fabric from becoming wet due to steam pro-
duced by the steam generator condensing during use of
the garment steaming device, but below a threshold tem-
perature to minimise the potential for damage to a fabric.
[0020] The steam generator may be configured to op-
erate at a temperature between 140°C and 170°C, and
preferably between 150°C and 160°C.

[0021] This means that the steam generator is able to
maintain a sufficiently high temperature to ensure that a
desired steam flow rate is produced by the steam gen-
erator.

[0022] Thegarment steaming device may further com-
prise a sensor configured to determine the operating con-
dition of the garment steaming device, and a controller,
wherein the controller may be configured to operate the
heater to maintain the steam generator at a first temper-
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ature range when afirstoperating condition is determined
and a second temperature range when a second oper-
ating condition is determined.

[0023] Therefore, itis possible to operate the heater in
at least two different states dependent on the operating
condition of the garment steaming device. With such an
arrangement it is possible to increase the operating tem-
perature of the steam generator when the garment
steaming device is being used to press a fabric without
exceeding the desired operating temperature of the iron-
ing surface.

[0024] The sensor may be a motion sensor and the
controller may be configured to operate the heater to
maintain the steam generator at afirst temperature range
when no motion of the garment steaming device is de-
tected by the motion sensor, and to operate the heater
to maintain the steam generator at a second temperature
range when motion of the garment steaming device is
detected by the motion sensor.

[0025] An advantage of using a motion sensor is that
the heat transfer from the steam generator to the ironing
surface can be adjusted automatically to compensate for
the difference in heat loss from the ironing surface to a
fabric when the ironing surface is moved over a fabric
compared to when the ironing surface is stationary on a
fabric.

[0026] This means that it is possible for the heater to
be operated in dependence on whether movement of the
garment steaming device is determined. Therefore, it is
possible to determine whether the device is stationary
on a fabric, oris being moved over a fabric. The heat loss
from the ironing surface will increase when the ironing
surface is moved over a fabric compared to when the
ironing surface is stationary on a fabric. This means that
it is possible to operate the steam generator at different
temperature ranges in dependence on the movement
condition detected by the motion sensor to ensure that
the ironing surface is maintained within desired threshold
values.

[0027] The first temperature range may be between
140°C and 170°C, and the second temperature range
maybe between 160°C and 190°C.

[0028] An advantage of the above temperature ranges
is that it is possible to maximise the steam rate and min-
imise or eliminate the occurrence of spitting and/or water
leakage whilst still maintaining the temperature of the
ironing surface below a desired operating temperature
to prevent overheating of a fabric in contact with the iron-
ing surface.

[0029] The plate may be a metal, metal alloy or a ther-
mally conductive polymer. The plate may be a Mica
sheet.

[0030] According to one or more embodiments, the in-
termediate section may comprise a variable heat con-
ductivity material.

[0031] Therefore, an intermediate section having a
variable thermal transmittance may be easily produced.
[0032] The intermediate section may be formed from
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a layer of variable heat conductivity material.

[0033] The thermal conductivity of the variable heat
conductivity material is configured to vary by at least
100% over a temperature change of the variable heat
conductivity material of 50°C.

[0034] Withthis arrangementitis possible to maximise
the operating temperature of the steam generator whilst
ensuring that the temperature of the ironing surface is
maintained between 90°C and 155°C.

[0035] The thermal transmittance of the variable heat
conductivity material may be configured to vary by atleast
100% when the ironing surface temperature changes be-
tween 100°C and 145°C.

[0036] With this arrangement the variable heat con-
ductivity material helps to ensure that the temperature of
the ironing surface is maintained between 90°C and
155°C, whilst allowing for fluctuations in the temperature
of the steam generator.

[0037] The steam generator may be configured to op-
erate at a temperature of greater than or equal to 160°C.
[0038] This helps to maximise the steam rate without
spitting and condensation occurring.

[0039] The steam generator may be configured to op-
erate at a temperature of less than or equal to 250°C.
[0040] This helps to ensure that the reliability of the
steam generator is maintained by not operating at an
excessive temperature.

[0041] The thermal transmittance of the intermediate
section may be configured to be less than or equal to
36W/m2K when the ironing surface temperature is
145°C.

[0042] The above parameters of the intermediate sec-
tion helps to ensure that the temperature of the ironing
surface does not exceed the upper threshold tempera-
ture of 155°C whilst maintaining a high operating tem-
perature of the steam generator, irrespective of the op-
erating condition of the ironing surface, and so will not
damage a fabric.

[0043] The thermal transmittance of the intermediate
section is configured to be greater than or equal to
42W/m2K when the ironing surface temperature is
100°C.

[0044] The above parameters of the intermediate sec-
tion helps to ensure that the temperature of the ironing
surface does notdrop lower than the lower threshold tem-
perature of 90°C whilst maintaining a high operating tem-
perature of the steam generator, irrespective of the op-
erating condition of the ironing surface, and so will not
allow condensation to form on a fabric during use.
[0045] In one embodiment, the thermal transmittance
of the intermediate section is configured to be less than
or equal to 36W/m2K when the ironing surface tempera-
ture is 145°C, and greater than or equal to 42W/m2K
when the ironing surface temperature is 100°C, and
wherein the thermal transmittance is configured to vary
by at least 100%.

[0046] It will be appreciated thatthe combination of the
above characteristics of the variable thermal transmit-
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tance of the intermediate section provides a synergistic
effect to ensure that the heat transfer from the ironing
surface to a fabric is maintained within certain parame-
ters. This enables the ironing surface to be maintained
within both predetermined upper and lower threshold val-
ues to prevent damage to a majority of fabrics and re-
stricting a fabric from becoming wet due to steam pro-
duced by the steam generator condensing during use of
the garment steaming device, whilst maintaining a suffi-
ciently high temperature of the steam generator to ensure
that a desired steam flow rate is able to be produced by
the steam generator at all times.

[0047] At least partof the intermediate section may be
integrally formed with the steam generator and/or the
ironing surface. This means that ease of manufacturing
and assembly is maximised.

[0048] The intermediate section may be formed from
asingle material, a composite material, or a combination
of two or more materials.

[0049] The intermediate section may comprise a body
having at least one cavity containing a phase change
material. The phase change material may be in one
phase which will enable high thermal transmittance when
the ironing surface temperature is low, for example, at
100°C. The phase change material will be in another
phase which will enable low thermal transmittance when
the ironing surface temperature is high, for example, at
145°C.

[0050] The intermediate section may comprise an in-
termediate layer configured to act as a thermal buffer to
store heat from the steam generator and/or to act as a
heat distributer to distribute heat to the ironing surface.
Therefore, heat from the steam generator is able to be
redistributed more evenly over an ironing surface of the
ironing plate.

[0051] The intermediate layer may form a steam chan-
nel extending along the layer along which steam from
the steam generator is able to flow.

[0052] With this arrangement the steam channel pro-
vides a pathway to guide steam along the intermediate
layer. Therefore, the surface area of the intermediate lay-
er in contact with steam is maximised. As a result, the
temperature of the intermediate layer, and therefore the
ironing surface, is able to be increased at a higher rate,
particularly under demanding heat transfer situations.
Therefore, the ironing surface is able to be heated to its
operating temperature at an increased rate.

[0053] Furthermore, channelling steam about the in-
termediate layer minimises water leakage from the steam
iron as any condensate or supplied water that has not
been converted to steam gets heated up along the steam
path provided.

[0054] The steam channel may be formed in an upper
face of the intermediate layer. With this arrangement, the
steam channel is exposed to a face of the steam gener-
ator. Therefore, heat transfer from the steam generator
to fluid in the steam channel is maximised.

[0055] The steam channel may be formed in a lower
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face of the intermediate layer. Therefore, the steam is
able to transfer heat to the ironing surface more effec-
tively.

[0056] An opening may be formed through the inter-
mediate layer to define a steam path along which steam
is able to flow from the steam generator to the ironing
surface. This means that a path along which steam is
able to flow from the steam generator to the ironing plate
is easily provided.

[0057] A steam path may be defined around the inter-
mediate layer along which steam is able to flow from the
steam generator to the ironing plate. Therefore, it is pos-
sible to minimise or eliminate the need to provide open-
ings through the intermediate layer.

[0058] The intermediate layer may extend to or over
the footprint of the steam generator. The intermediate
layer may also extend to or over the footprint of the ironing
surface.

[0059] The intermediate layer may be an intermediate
plate received between the steam generator and the iron-
ing surface. Therefore, the intermediate layer may be
easily formed.

[0060] Theintermediate layeris afirstintermediate lay-
er and the intermediate section may comprise a second
and further intermediate layers. The intermediate layers
may have differing thermal properties. The differing ther-
mal properties may include heat capacity and thermal
conductivity. For example, in one embodiment one inter-
mediate layer may be formed from a plate, such as a
Mica sheet, whereas another intermediate layer may be
an air gap provided between the Mica sheet and one of
the steam generator or ironing plate. Therefore, it is pos-
sible toincrease the ease of obtaining the desired thermal
properties.

[0061] At least one intermediate layer may be an air
gap disposed between the steam generator and the iron-
ing plate.

[0062] Steam produced by the steam generator may
be receivable in the air gap. Therefore, the means for
steam to be distributed along the air gap to steam holes
in the ironing surface is simplified.

[0063] The garment steaming device maybe a steam
iron, a cold water system iron or a garment steamer.
[0064] These and otheraspects ofthe invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0065] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Fig. 1 shows an exploded perspective view of a heat-
ing assembly for a steam iron;

Fig. 2 shows a diagrammatic cross-sectional view of
the heating assembly shown in Fig. 1;

Fig. 3 shows a diagrammatic cross-sectional view of
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another embodiment of a heating assembly for a
steam iron;

Fig. 4 shows an exploded perspective view of anoth-
er embodiment of a heating assembly for a steam
iron having a steam channel formed therein; and
Fig. 5 shows a graph plotting an example of required
thermal transmittance against operating tempera-
ture of the steam generator for two different temper-
atures of the ironing surface.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0066] Referring now to Fig. 1 and Fig. 2, a heating
assembly 10 of a steam iron is shown. Such a steam iron
is generally used to apply steam to a fabric of a garment
to remove creases from the fabric. The steam iron acts
as a garment steaming device. Although in the embodi-
ments described below the garment steaming device is
a steam iron, it will be understood that the invention is
not limited thereto and that the invention may relate to
other types ofgarment steaming devices, such asahand-
held garment steamer or the like. Furthermore, although
the embodiments described below will relate to applying
steam to the fabric of a garment, it will be appreciated
that such a steam iron may be used to remove creases
from other fabrics.

[0067] The steam iron comprises a housing (not
shown) and a handle (notshown). The handle is integrally
formed with the housing, and is gripped by a user during
use of theironto enable a user to manoeuvre and position
the steam iron.

[0068] The heating assembly 10 is received by the
housing (not shown). The heating assembly 10 compris-
es a steam generator 20 and an ironing plate 30. The
steam generator 20 is received by a sole plate 40. The
steam generator 20 may be integrally formed with the
sole plate 40.

[0069] The steam generator 20 comprises a body 21
and a heater 22. The heater 22 is received in the body
21. The heater 22 is integrally formed in the body 21. The
heater 22 extends longitudinally along the body 21 (only
an end extending from the body is shown in Fig. 2 and
Fig. 3). The body 21 is formed from a heat conductive
material, such as cast aluminium. Therefore, the body
21 is heated when the heater 22 is operated. That is,
heat is conducted from the heater 22 to raise the tem-
perature of the body 21 of the steam generator 20. The
steam generator 20 has a steam generating chamber 23.
The steam generating chamber 23 is defined by the body
21. An inner surface 24 of the body 21 defines a heated
surface of the steam generating chamber 23.

[0070] The steam generating chamber 23 has a fluid
inlet 25 and a steam outlet 26. The fluid inlet 25 provides
a passageway to supply water to the steam generating
chamber 23. The steam outlet 26 provides a passageway
to feed steam from the steam generating chamber 23.
The steam outlet 26 is formed by one or more passages
extending through the body 21 of the steam generator 20.
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[0071] A water receiving chamber (not shown) is dis-
posed in the housing. Water is stored in the water receiv-
ing chamber and is fed to the fluid inlet 25. A fluid pas-
sageway (not shown) communicates between the water
receiving chamber and the steam generating chamber
23 so that water in the water receiving chamber is able
to flow into the steam generating chamber 23 through
the fluid inlet 25. A valve (not shown), such as a needle
valve, is disposed in the fluid passageway to control the
flow of water from the water receiving chamber into the
steam generating chamber 23.

[0072] The steam generator 20 has an upper side 27
and a lower side 28. A temperature sensor 29 commu-
nicates with the upper side 27. The temperature sensor
29 is mountedto the upper side 27 of the steam generator
20. The temperature sensor 29 is operable to detect the
temperature of the steam generator 20. The temperature
sensor 29 is connected to a controller (not shown). The
controller is operable to determine the temperature of the
steam generator 20 in response to a signal received from
the temperature sensor 29. The controller is operable to
control operation of the heater 22 to maintain the tem-
perature of the steam generator 20 within a predeter-
mined range. That is, when the steam iron is operated,
the controller is operable to turn the heater 22 on and off
in response to the determined temperature to maintain
the temperature of the steam generator 20 within a de-
sired temperature range. The temperature sensor 29 and
the controller may be a thermostat which is operable to
control the supply of power from a power supply (not
shown) to the heater 22.

[0073] The lower side 28 of the steam generator 20
faces the ironing plate 30. The steam outlet 26 of the
steam generator 20 is formed in the lower side 28.
[0074] Theironing plate 30 has a lower surface 32 and
an upper surface 33. The lower surface 32 forms an iron-
ing surface against which a fabric is locatable. Steam
holes 34 are formed through the ironing plate 30. The
steam holes 34 extend to and are formed in the ironing
surface 32. The steam holes 34 are distributed about the
ironing surface 32. Edges of the steam holes 34 are
chamfered to prevent a fabric catching on the edges
when a fabric is disposed against the ironing surface.
Similarly, edges of the ironing surface 32 of the ironing
plate 30 are chamfered.

[0075] The upper surface 33 of the ironing plate 30
faces the steam generator 20. The upper surface 33 of
the ironing plate 30 is spaced from the lower side 28 of
the steam generator 20. The ironing plate 30 is disposed
on one side of the housing (not shown) of the steam iron.
The handle is disposed on an opposing side of the hous-
ing to the ironing surface 32. The ironing surface 32 of
the ironing plate 30 is exposed to be located against a
fabric to be pressed. The ironing surface 32 of the ironing
plate 30 has a coating (not shown) to reduce friction.
[0076] The heating assembly 10 further comprises an
intermediate section 50. The intermediate section 50 in-
cludes an intermediate plate 51. It will be understood that
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in the present arrangement that the ironing plate 30 also
forms part of the intermediate section 50. The interme-
diate plate 51 acts as a first intermediate layer. The in-
termediate plate 51 is received between the steam gen-
erator 20 and the ironing plate 30, and therefore between
the steam generator 20 and the ironing surface 32. The
intermediate section 50 is defined between the lower side
28 of the steam generator 20 and the ironing surface 32.
Attachments, for example attachment elements 31, at-
tach the ironing plate 30 to the intermediate plate 51, and
the intermediate plate 51 to the sole plate 40.

[0077] Referring to Fig. 2, the intermediate plate 51
has an upper face 52 and a lower face 53. The interme-
diate plate 51 is formed from a heat conductive material
such as a metal, a metal alloy or a thermally conductive
polymer. The upper and lower faces 52, 53 are generally
planar and define a panel section 54 therebetween.
[0078] The intermediate section 50 also has a second
intermediate layer. The second intermediate layer is an
air gap 55. The air gap 55 extends parallel to the inter-
mediate plate 51.

[0079] A shoulder 56 protrudes from the lower face 53
of the intermediate plate 51.The shoulder 56 acts as a
spacing means. The shoulder 56 extends from the panel
section 54 of the intermediate plate 51. The shoulder 56
extends around the periphery of the panel section 54.
The shoulder 56 defines the air gap 55, acting as the
second intermediate layer. Therefore, the air gap 55 is
formed below the panel section 54 of the intermediate
plate 51.

[0080] Theironing plate 30 acts as a third intermediate
layer of the intermediate section 50. The intermediate
section 50 is configured to have a thermal transmittance
between the steam generator 20 and the ironing surface
32 as will be described below.

[0081] It will be understood that the intermediate sec-
tion 50 arrangement described above is provided with
first, second and third intermediate layers, namely the
intermediate plate 51, the air gap 55 formed parallel, and
adjacent, to the intermediate plate 51, and the ironing
plate 30. However, it will be understood that the interme-
diate section 50 may be formed from a single intermedi-
ate layer, two intermediate layers, or four or more inter-
mediate layers. In the present arrangement, the upper
face 52 of the intermediate plate 51 is mounted to the
lower side 28 of the steam generator 20.

[0082] In the present arrangement the intermediate
plate 51 is formed from a discrete component thermally
connected to the steam generator 20 and theironing plate
30. However, it will be understood that alternative ar-
rangements are envisaged. For example, in another ar-
rangement the intermediate plate 51 is integrally formed
with one or both of the steam generator 20 and the ironing
plate 30, or is omitted, so that the intermediate section
50 is integrally formed with the steam generator 20 and/or
the ironing surface 32. In one embodiment the interme-
diate section 50 is integrally formed with the steam gen-
erator. That is, the intermediate section and the steam
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generator form two portions of the same body. Such an
integrally formed intermediate section may be formed by
recesses in a body which also defines the steam gener-
ator. In an alternative arrangement, the ironing plate itself
may form the intermediate section without any additional
parts. In such an arrangement the ironing surface is
formed by a surface of the intermediate section 50.
[0083] A steam path 57 is formed through the interme-
diate section 50. The steam path 57 comprises steam
openings 58 formed through the intermediate plate 51.
The steam openings 58 extend between the upper and
lower faces 52, 53 of the intermediate plate 51. Alterna-
tively, a single steam opening may be provided. In the
present arrangement, the air gap 55 forms part of the
steam path 57 provided through the intermediate layer
50. The steam path 57 provides a pathway for steam to
flow from the steam generator 20 to the ironing plate 30.
Thatis, in the present arrangement, the steam openings
58 align with the steam outlet passages in the steam
generator 20 and the air gap 55 extends over the steam
holes 34 in the ironing plate 30. Therefore, steam is able
to flow from the steam generating chamber 23 to the
steam holes 34 extending in the ironing surface 32 of the
ironing plate 30.

[0084] The steamirondoes not have a user selectable
temperature control. Thatis, a user is not able to operate
the steam iron to adjust the temperature of the ironing
surface during use of the steam iron. A conventional
steam iron is provided with a user adjustable input which
enables the user to adjust the temperature of the ironing
surface during use. This allows a user to set the temper-
ature of the ironing surface dependent on the fabric to
be ironed to prevent the fabric against which the ironing
surface 32 is positioned from becoming overheated and
causing undesired consequences such as shine or de-
formation of the fabric.

[0085] From experimentation it has been found that it
is possible to remove creases from a normal range of
fabrics used in garments by using a high steam flow rate
and maintaining a low temperature of the ironing surface.
This helps to prevent the ironing surface 32 from becom-
ing overheated. Experiments have found that the heat
transfer rate from an ironing surface to a fabric is sub-
stantially the same for the majority of types of fabric used
to produce garments.

[0086] Experiments have found that the temperature
of the ironing surface 32 should be maintained below
155°C, and preferably below 145°C, to prevent a fabric
from becoming overheated and causing undesired con-
sequences such as shine or deformation. Therefore, this
provides an upper threshold temperature value for the
ironing surface 32.

[0087] Ithasbeendeterminedthatthe stabilised lowest
heat loss rate from the ironing surface to a fabric used in
garments occurs when the temperature of the ironing
plate is at the upper threshold temperature value and the
ironing surface is disposed in a stationary condition. That
is, the ironing surface of the steam iron is located against
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the same section of a fabric and is held static. For exam-
ple, the heat loss rate from the ironing surface to a fabric
of agarmentfor a 200cm? ironing surface has been found
to be 25W when the temperature of the ironing surface
is 145°C. Therefore, it has been found through experi-
mentation thatfor afabric used in agarmentthe stabilised
lowest heat loss at a threshold temperature value of
145°C is 1250W/ m2. This means that the heat transfer
rate to the ironing surface 32 should be less than or equal
to 1250W/m2when the temperature of the ironing surface
is 145°C, and the ironing surface is in a stationary con-
dition, so as to prevent the temperature of the ironing
surface 32 from exceeding the higher threshold temper-
ature value.

[0088] Experiments have also found that the temper-
ature of the ironing surface should be maintained above
90°C, and preferably above 100°C, to prevent conden-
sation from forming on afabric being pressed. Therefore,
this provides a lower threshold temperature value for the
ironing surface.

[0089] It has been determined that the stabilised high-
est heat loss rate from the ironing surface to a fabric used
in garments occurs when the temperature of the ironing
plate is at the lower threshold temperature value and the
ironing surface is disposed in a moving condition on the
fabric. That is, the ironing surface of the steam iron is
located against and moved over a portion of afabric such
that it is not in constant contact with the same section of
thefabric. For example, the heatloss rate from the ironing
surface to a fabric of a garment for a 200cm? ironing
surface has been found to be 110W when the tempera-
ture of the ironing surface is 100°C. Therefore, it has
been found through experimentation that for a fabric used
inagarmentthe stabilised highest heatloss atathreshold
temperature value of 100°C is 5500W/m2. This means
that the heat transfer rate to the ironing surface 32 should
be greater than or equal to 5500W/m?2 when the temper-
ature of the ironing surface is 100°C, and the ironing sur-
face 32 is in a moving condition, so as to prevent the
temperature of the ironing surface 32 from falling below
the lower threshold temperature value.

[0090] It has also been found that it is necessary to
maintain a supply of steam to the fabric when the tem-
perature of the ironing surface is maintained between
90°C and 155°C, and preferably between 100°C and
145°C, in order to remove creases from arange of fabrics
used in garments. Therefore, it has been found that the
temperature of the steam generator 20 should be main-
tained within said temperature range so that a constant
supply of steam is generated and supplied to the ironing
surface 32.

[0091] Power is supplied by a power supply unit PSU
(not shown) when the steam iron, acting as a garment
steaming device, is operated. The controller (not shown)
is operable to control the supply of power to the heater,
therefore controlling operation of the heater 22. The heat-
er 22 is received by the body 21 of the steam generator
20, and so the steam generator 20 is heated to a desired
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operating condition. The controller (not shown) is oper-
able to control operation of heater 22 to maintain the
steam generator 20 at the desired operating condition.
With the present arrangement, the steam generator 20
is operated at a temperature between 140°C and 170°C,
and preferably between 150°C and 160°C. This temper-
ature range is provided to ensure that a sufficient flow
rate of steam is produced by the steam generator when
water is provided to the steam generator 20 through the
water inlet 25. That is, the flow rate of steam produced
by the steam generator 20 should be sufficientto remove
creases from a range of fabrics used in garments. In the
present arrangement, the desired flow rate of steam is
greater than or equal to 20g/min, and preferably greater
than or equal to 30g/min.

[0092] The controller (not shown) controls operation of
the heater 22 in dependence on the temperature detect-
ed by the temperature sensor 29 to regulate the temper-
ature of the steam generator 20. That is, the heater 22
is operated to maintain the temperature of the steam gen-
erator 20 to enable the provision of a sufficient steam
rate from the steam generator to provide adequate de-
wrinkling of a fabric disposed against the ironing surface
32.

[0093] The steam generator 20 generates steam by an
instant steam generation method. Water is supplied
through the water inlet 25 to be converted to steam. With
the steam generator 20 being operated at a temperature
between 140°C and 170°C, and preferably between
150°C and 160°C, steam is able to be produced at a
desired flow rate without excess water undesirably flow-
ing from the steam generator 20.

[0094] Theheater22is provided to heatboth the steam
generator 20 to generate steam, and to heat the ironing
surface 32. Therefore, it has been found that the heater
should be configured to provide a sufficient amount of
heat to the steam generator 20 to ensure that a sufficient
level of steam is generated by the steam generator to
enable clothes to be pressed, whilst also ensuring that
the transfer of heat from the steam generator 20 to the
ironing plate 30 is maintained within a predetermined
range to ensure that the temperature of the ironing sur-
face 32 is maintained within the desired temperature
thresholds described above.

[0095] Therefore, the intermediate section 50 is pro-
vided between the steam generator 20 and the ironing
surface 32. The intermediate section 50 controls the
transfer of heat from the steam generator 20 to the ironing
surface 32. The intermediate section 50 acts as athermal
buffer to store heat from the steam generator. The inter-
mediate section 50 also acts as a heat distributor to dis-
tribute heat to the ironing surface. Therefore, the ironing
plate 30 is indirectly heated by the steam generator 20.
[0096] The intermediate section 50 forms a heat trans-
fer layer between the steam generator 20 and the ironing
surface 32. The intermediate section 50 provided be-
tween the steam generator 20 and the ironing surface 32
acts to control the transfer of heat from the steam gen-
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erator 20 to the ironing plate 30. In particular, the inter-
mediate section 50 restricts heat transfer by conduction
from the steam generator 20 to the ironing plate 30.
[0097] Therefore, the provision of the intermediate
section 50 provides for indirect heat transfer from the
steam generator 20 to the ironing surface 32. Therefore,
only a single heating means is required to heat both the
steam generator 20 and the ironing surface 32. The iron-
ing surface 32 is heated by heat transfer from the inter-
mediate section 50.

[0098] The intermediate section 50 is configured to
have a thermal transmittance so that, during use of the
steam iron, heat transfer from the steam generator is
controlled and the temperature of the ironing surface is
maintained within the upper and lower threshold temper-
ature values described above. That is, the range of the
thermal transmittance of the intermediate section 50 con-
trols the transfer of heat to the ironing surface so that the
temperature of the ironing surface does not fall below a
temperature at which condensation forms on a fabric,
and does not exceed a temperature at which a fabric to
be pressed becomes overheated and causing undesired
consequences such as shine or deformation.

[0099] Thethermaltransmittance (h) of a section, such
as a material, a composite material, or a combination of
two or more materials is defined by the following equa-
tion:

o O

A(TSG - T[s )
[0100] Wherein:
h = thermal transmittance (W/m2K)
Q = heat transfer rate (W)
A = area of the ironing surface (m2)
Tsg = temperature of the steam generator (°C)
Tis = temperature of the ironing surface (°C)
[0101] Therefore,thethermaltransmittanceis depend-

ent on the heat transfer rate, the area of the ironing sur-
face and the temperature differential between the steam
generator and the ironing surface. It will be understood
that, during use, the temperature of the steam generator
will be higher than the temperature of the ironing surface.
The intermediate section 50 determines the transfer of
heat from the steam generator 20 to the ironing surface
32. Therefore, a temperature gradient is provided be-
tween the steam generator 20 and the ironing surface
32. The intermediate section 50 also acts as an energy
buffer.

[0102] With the provision of the intermediate section
50 it is possible to heat the steam generator 20 to a suf-
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ficienttemperature to convert the water fed into the steam
generator 20 into steam, whilst maintaining the ironing
surface 32 within a predetermined temperature range.
The intermediate section 50 allows the steam generator
20 to be heated to a sufficient temperature to allow a
desired steam throughput from the steam generator 20,
whilst maintaining the ironing surface 32 at a desired low-
er temperature.

[0103] Inthe present arrangement, the characteristics
of the intermediate section 50 are configured to control
the transfer of heat from the steam generator 20 to the
ironing surface 32 so that the temperature of the ironing
surface 32 is operated at a low ironing temperature at all
times during use, that is at a temperature of less than
155°C, and preferably 145°C, and greater than 90°C,
preferably 100°C, when the steam generator 20 is oper-
ated and heated at a temperature in the range of 140°C
and 170°C, and preferably between 150°C and 160°C.
It will be understood that, during use, the temperature of
the steam generator will be higher than the temperature
of the ironing surface.

[0104] The intermediate section 50 as shown, for ex-
ample, in Fig. 2 is configured to have a thermal transmit-
tance so that, during use, the lowest heat transfer rate
from the steam generator to the ironing surface occurs
when the temperature of the ironing surface 32 is at the
upper threshold temperature value and the ironing sur-
face is disposed in a stationary condition.

[0105] Therefore, when the ironing surface is in a sta-
tionary condition against a fabric, the intermediate sec-
tion 50 has the characteristic of:

h (Tsc1 — 145) <1250W/ m’

[0106] Wherein:

h = thermal transmittance (W/m2K)

Tgg1 = temperature of the steam generator (°C)
[0107] Thatis, the product of the thermal transmittance

of the intermediate section and the temperature differen-
tial between the steam generator and the ironing surface
is less than or equal to 1250W/ m2 when the temperature
of the ironing surface is 145°C and the ironing surface is
located against a fabric in the stationary condition.
[0108] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not exceed the upper threshold temper-
ature, irrespective of the operating condition of the ironing
surface, and so will not damage a fabric.

[0109] The intermediate section 50 is also configured
to have a thermal transmittance so that, during use, the
highest heat transfer rate from the steam generator to
the ironing surface occurs when the temperature of the
ironing surface 32 is at the lower threshold temperature
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value and the ironing surface is disposed in a moving
condition.

[0110] Therefore, when the ironing surface is in a mov-
ing condition against a fabric, the intermediate section
50 has the characteristic of:

h (TSGZ - ]00) Z 5500w/ m?

[0111] Wherein:

h = thermal transmittance (W/m2K)

Tsge = temperature of the steam generator (°C)
[0112] Thatis, the productofthe thermaltransmittance

of the intermediate section and the temperature differen-
tial between the steam generator and the ironing surface
is greater than or equal to 5500W/m? when the temper-
ature of the ironing surface is 100°C and the ironing sur-
face is located against a fabric in the moving condition.
[0113] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not drop lower than the lower threshold
temperature, irrespective of the operating condition of
the ironing surface, and so will not allow condensation
to form on a fabric during use.

[0114] The steam generator temperature values (Tggy4
and Tgg»), as well as the thermal transmittance, h, of the
intermediate section are dependent on the two inequal-
ities discussed above. Therefore, the values of thermal
transmittance of the intermediate section and the tem-
perature ranges for operating the steam generator are
determined through experimentation by reference to the
inequalities given above for the ironing surface in a sta-
tionary condition against a fabric and the ironing surface
in a moving condition against a fabric.

[0115] Itwill be understood that the temperature of the
steam generator may vary, in particular between when
the ironing surface is in each of a stationary and a moving
condition against a fabric. Therefore, Tgz; may notequal
TsG2

[0116] The intermediate section 50 ensures that the
temperature of the steam generator 20 is maintained
within its predetermined operating temperature range to
ensure that a desired quantity of supply of steam is pro-
vided to the fabric. The intermediate section 50 also en-
sures that when a desired flow rate of water is provided
to the steam generator 20 to produce a desired steam
flow rate, all the water is turned into steam without water
passing through the steam outlet 26. If a quantity of water
is not turned into steam, then the water may flow from
the steam iron and act to dampen the fabric being
pressed.

[0117] It has beenfound from experimentation that the
combination of providing the ironing surface within the
above described operating range together with providing
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a high steam flow rate, which is made possible by main-
taining the temperature of the steam generator provides
a good ironing performance for fabrics of garments.
[0118] As mentioned above, the intermediate section
50 acts as a heat distribution layer. That is, the interme-
diate section 50 acts to distribute a portion of the heat
generated by the heater 22 of the steam generator 20 to
the ironing surface 32 so that the ironing surface 32 is
heated to a desired temperature range. Therefore, it is
possible to use a single heater to heat both the steam
generator 20 to produce steam and to heat the ironing
surface 32. Furthermore, the intermediate section 50 is
also provided to distribute heat evenly across the ironing
surface 32 to prevent localised hot spots on the ironing
surface 32. That is, the intermediate section 50 provides
an even heat distribution.

[0119] The provision of the intermediate section 50
may also limit heat loss from the steam generator 20
when heat is transferred from the ironing surface 32 to
the fabric of a garment being ironed. Therefore, a reduc-
tion of temperature in the steam generator 20 is restrict-
ed.

[0120] It will be understood that one arrangement of
the intermediate section 50 which provides the desired
characteristics is described above. With such an inter-
mediate section 50 the parameters, such as the dimen-
sions, of the intermediate section 50 are dependent on
the characteristics ofthe ironing surface 32 and the steam
generator 20, for example the size of the ironing surface
32, the steam generator 20, the contact area between
the intermediate section 50 and the steam generator 20
and the contact area with the ironing plate 30. However,
it will be understood that the parameters of the interme-
diate section may be easily determined in order to provide
the desired characteristics of the intermediate section.
[0121] In the present arrangement, the intermediate
section 50 extends across the footprint of the steam gen-
erator 20. In such an arrangement the steam path 57
from the steam generator to the ironing surface is formed
through the intermediate section 50. However, in an al-
ternative arrangement the intermediate section 50 may
only partially extend across the footprint of the steam
generator 20. In such an arrangement, the intermediate
section does not extend across the footprint of the ironing
surface 32. A steam path is provided around the inter-
mediate section to allow steam to pass from the steam
generator 20 to the ironing surface 32.

[0122] Inthe above described embodiments, the inter-
mediate section 50 is formed by the intermediate plate
51 together with the air gap 55 forming first and second
intermediate layers respectively. However, in an alterna-
tive embodiment, the air gap is omitted. With such an
arrangement, the intermediate plate 51 forms the inter-
mediate section. One or more steam openings are
formed through the intermediate plate 51 to form a steam
path from the steam generator 20 to the steam holes 34
in the ironing surface 32. Alternatively, a steam path is
provided around the intermediate plate 51 to allow steam
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to pass from the steam generator 20 to the steam holes
34 extending through the ironing surface 32.

[0123] It will be understood that the intermediate sec-
tion may be formed from two or more intermediate layers,
such as a layer of a metal alloy and a layer of a heat
conductive polymer. In an alternative arrangement, the
intermediate plate, acting as a first intermediate layer,
defines a cavity in which a phase-change material is re-
ceived to act as a second intermediate layer.

[0124] It will also be understood that the intermediate
section disposed between the steam generator and the
ironing plate may comprise more than two intermediate
layers to obtain the desired temperature gradient be-
tween the steam generator and the ironing surface.
[0125] Inan alternative arrangement, an air gap, form-
ing an intermediate layer of the intermediate section may
be formed on the upper side of the intermediate plate 51.
With such an arrangement, the lower face 53 of the in-
termediate plate 51 is mounted to the ironing plate 30
and the shoulder 56 mounts against the lower side 28 of
the steam generator 20.

[0126] Referring to Fig. 3, another embodiment of a
heating assembly 60 of a steam iron is shown. The heat-
ing assembly 60 shown in Fig. 3 generally has the same
arrangement as the heating assembly 10 described
above with reference to Fig. 1 and Fig. 2. Therefore, a
detailed description will be omitted herein. Features and
components that correspond to features and compo-
nents described above will retain the same reference nu-
merals for each of reference. However, in this embodi-
ment an intermediate section comprises a layer of ther-
mal paste acting as an intermediate layer 61 provided
between the lower side 28 of the steam generator 20 and
the upper surface 33 of the ironing plate 30. In such an
arrangement, the openings forming the steam outlets 26
of the steam generator 20 are aligned with the steam
holes 34 in the ironing surface 32. Although in this em-
bodiment the intermediate section comprises a layer of
thermal paste acting as an intermediate layer 61, it will
be understood that the intermediate layer 61 may be
formed from alternative materials to enable the interme-
diate section to have the desired thermal transmittance.
[0127] In the above described embodiments, it will be
understood that the heater 22 is operated in one operat-
ing condition to maintain the temperature of the steam
generator 20 within a predetermined temperature range.
With this arrangement, the temperature of the steam gen-
erator 20 is not user controllable, which simplifies oper-
ation of the steam iron. Furthermore, it is not necessary
for a user to adjust the temperature of the ironing surface
dependent on the fabric to be ironed because the ironing
surface is maintained within a temperature range at
which the fabric will not be damaged. It has been found
through experimentation that the temperature of the iron-
ing surface at which different fabrics which are used to
produce garments become overheated and cause unde-
sired consequences such as shine or deformation of the
fabric varies, whilst the temperature of the ironing surface
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at which creases may be removed when steam is dis-
pensed to the fabric remains substantially constant.
Therefore, as the ironing surface 32 is operated at a low
temperature, whilst a high flow rate of steam is provided,
it will be understood that it is not necessary for a user to
select a different temperature setting dependent on the
type of fabric to be steamed and/or pressed.

[0128] Inthe above arrangements, the heat transfer to
the ironing surface 32 from the steam generator is de-
pendent on the arrangement of the intermediate section,
and the heater is controlled to maintain the temperature
of the steam generator within one temperature range.
However, it will be understood that the heat transfer rate
is dependent on the temperature of the steam generator,
as well as the thermal transmittance of the intermediate
section. In another embodiment, the steam iron, acting
as a garment steaming device, is provided with a motion
sensor (not shown), acting as an operating condition sen-
sor. The embodiment described herein is generally the
same as the embodiments described above, and so a
detailed description will be omitted. The motion sensor
is arranged to detect motion of the steam iron. The con-
troller determines movement of the steam iron in re-
sponse to motion of the steam iron detected by the sen-
sor. Therefore, the controlleris able to determine whether
the steam iron is in a moving condition or a stationary
condition.

[0129] With such anarrangement, the controller is con-
figured to operate the heater in dependence on the op-
erating condition of the garment steaming device. The
controller is configured to operate the heater to maintain
the steam generator within a first temperature range
when a first operating condition is determined and within
a second temperature range when a second operating
condition is determined. In the present embodiment, the
first operating or motion condition is determined when
the sensor detects that the steam iron is in a stationary
condition. The second operating or motion condition is
determined when the sensor detects that the steam iron
is in a moving condition.

[0130] With such an arrangement it is possible to in-
crease the operating temperature of the steam generator
20 when the garment steaming device is being moved
and so is deemed to be actively pressing a fabric. The
heat loss rate from the ironing surface 32 will increase
when the ironing surface 32 is moved over a fabric and
so the temperature of the steam generator 20 is able to
be increased without exceeding the desired operating
temperature of the ironing surface 32. Similarly, the heat
loss rate from the ironing surface 32 is minimised when
the garment steaming device is stationary on a fabricand
so it is possible to decrease the operating temperature
of the steam generator 20. This allows the temperature
of the ironing surface 32 to be easily maintained below
an upper temperature threshold..

[0131] For example, the controller may be configured
to operate the heater 22 to maintain the steam generator
20 at a first temperature range of between 140°C and
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170°C when it is determined that the garment steaming
device is in a stationary condition, and to operate the
heater 22 to maintain the steam generator 20 at a second
temperature range of between 160°C and 190°C when
it is determined that the garment steaming device is in a
moving condition.

[0132] Anadvantage of varying the operating condition
of the heater is that the heat loss from the ironing surface
to a fabric is higher than when the ironing surface is
moved over a fabric compared to when the ironing sur-
face is stationary on a fabric. Therefore, it is possible to
maximise the steam rate generated by the steam gener-
ator and to minimise or eliminate the occurrence of spit-
ting and/or water leakage whilst still maintaining the tem-
perature of the ironing surface below a desired operating
temperature to prevent overheating of a fabric in contact
with the ironing surface.

[0133] It will be understood that the flow rate of water
into the generator may be controlled by the controller
operating the valve in order to vary the steam flow rate
produced.

[0134] Although in the above arrangement the operat-
ing condition sensor is a motion sensor, it will be under-
stood that alternative sensing means may be used to
detect whether the ironing surface is being moved over
a fabric. In another embodiment, the intermediate layer
is configured to have a variable thermal transmittance.
Such an embodiment is generally the same as the above
described embodiments and so a detailed description
will be omitted herein. It will be understood that the alter-
native arrangements of the heating assembly for a steam
iron as described above, and shown in Figs. 1 to 3 may
be used with this embodiment. However, in this embod-
iment the intermediate plate 51 is formed from a variable
heat conductivity material. That is, the intermediate plate
51 is formed from a material configured to have a variable
thermal transmittance dependent on the temperature of
the intermediate plate 51. For example, Isoskin (TM)
maybe used to form the intermediate plate 51.

[0135] Itwill be understood that in the present applica-
tion a material having a fixed thermal transmittance, such
as the materials used for the intermediate layer in the
above described embodiments, is a material which is typ-
ically able to vary by a small fraction, for example, less
than 10% of their thermal transmittance over a temper-
ature change of 40-50°C. It will be understood that in the
present application a material having a variable thermal
transmittance is a material which is able to vary its ther-
mal transmittance by a substantial amount. That is, a
material which is configured to vary its thermal transmit-
tance by at least 50% over a change in temperature of
50°C.

[0136] In one embodiment the material is configured
to vary its thermal transmittance by at least 100% over
a change in temperature of 50°C.

[0137] In the present embodiment, the steam genera-
tor 20 is operated at a temperature between 165°C and
235°C. This temperature range is provided to maximise
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the flow rate of steam that is produced by the steam gen-
erator when water is provided to the steam generator 20
through the water inlet 25.

[0138] In the present embodiments, the intermediate
section 50 is configured to have a variable thermal trans-
mittance so that, during use of the steam iron, heat trans-
fer from the steam generator is controlled and the tem-
perature of the ironing surface is maintained within the
upper and lower threshold temperature values described
above. That is, the range of the thermal transmittance of
the intermediate section 50 controls the transfer of heat
to the ironing surface so that the temperature of the iron-
ing surface does not fall below a temperature at which
condensation forms on a fabric, and does not exceed a
temperature at which a fabric to be pressed becomes
overheated and causing undesired consequences such
as shine or deformation.

[0139] As described above, the thermal transmittance
(h) of a section, such as a material, a composite material,
or a combination of two or more materials is defined by
the following equation:

A(TSG - T[S )
[0140] Wherein:
h = thermal transmittance (W/m2K)
Q = heat transfer rate (W)
A = area of the ironing surface (m2)
Tgg = temperature of the steam generator (°C)
Tis = temperature of the ironing surface (°C)
[0141] Therefore, the thermaltransmittance is depend-

ent on the heat transfer rate, the area of the ironing sur-
face and the temperature differential between the steam
generator and the ironing surface. It will be understood
that, during use, the temperature of the steam generator
will be higher than the temperature of the ironing surface.
The intermediate section 50 determines the transfer of
heat from the steam generator 20 to the ironing surface
32. It will be understood that the heat transfer rate (W)
of a variable heat conductivity material varies dependent
on the temperature of the variable heat conductivity ma-
terial. Therefore, a temperature gradient is provided be-
tween the steam generator 20 and the ironing surface
32. The intermediate section 50 also acts as an energy
buffer.

[0142] With the provision of the intermediate section
50 it is possible to heat the steam generator 20 to a suf-
ficienttemperature to convert the water fed into the steam
generator 20 into steam, whilst maintaining the ironing
surface 32 within a predetermined temperature range.
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The intermediate section 50 allows the steam generator
20 to be heated to a sufficient temperature to allow a
desired steam throughput from the steam generator 20,
whilst maintaining the ironing surface 32 at adesired low-
er temperature.

[0143] Inthe present arrangement, the characteristics
of the intermediate section 50 are configured to control
the transfer of heat from the steam generator 20 to the
ironing surface 32 so that the temperature of the ironing
surface 32 is operated at a low ironing temperature at all
times during use, that is at a temperature of less than
155°C, and preferably 145°C, and greater than 90°C,
preferably 100°C, when the steam generator 20 is oper-
ated and heated at a temperature in the range of 165°C
and 235°C. It will be understood that, during use, the
temperature of the steam generator will be higher than
the temperature of the ironing surface.

[0144] The characteristics of the intermediate section
50 are configured to vary the thermal transmittance of
the intermediate section 50 dependent on the tempera-
ture of the intermediate section 50. That is, the thermal
transmittance characteristics of the intermediate plate 51
formed from a variable heat conductivity material are con-
figured to vary dependent on the temperature of the in-
termediate plate 51.

[0145] In the present embodiment, the thermal trans-
mittance of the intermediate plate 51, and therefore the
intermediate section 50, is configured to vary so that the
thermal transmittance of the intermediate section 50 is
less than or equal to 36W/m2K when the ironing surface
temperature is 145°C.

[0146] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not exceed the upper threshold temper-
ature of 155°C when the temperature of the steam gen-
erator is between 165°C and 235°C, irrespective of the
operating condition of the ironing surface, and so will not
damage a fabric.

[0147] In the present embodiment, the thermal trans-
mittance of the intermediate plate 51, and therefore the
intermediate section 50, is also configured to vary so that
the thermal transmittance of the intermediate section 50
is greater than or equal to 42W/m2K when the ironing
surface temperature is 100°C.

[0148] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not drop lower than the lower threshold
temperature of 90°C when the temperature of the steam
generator is between 165°C and 235°C, irrespective of
the operating condition of the ironing surface, and so will
not allow condensation to form on a fabric during use.
[0149] Referringto Fig. 5, a graph is shown plotting an
example of desired thermal transmittance against oper-
ating temperature of the steam generator for two different
temperatures of the ironing surface. In Fig. 5, the tem-
perature of the steam generator is plotted along the x-
axis 85, and the required thermal transmittance is plotted
along the y-axis 86. The inventors have found that the
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required thermal transmittance of the intermediate plate
51, and therefore the intermediate section 50, should be
equal to or above a predetermined value (as shown by
line denoted 82) dependent on the temperature of the
steam generator when the ironing surface temperature
is at a lower temperature, for example 100°C, to lie in the
area denoted 84, and that the required thermal transmit-
tance of the intermediate plate 51, and therefore the in-
termediate section 50, should be equal to or below a pre-
determined value (as shown by line denoted 81) depend-
ent on the temperature of the steam generator when the
ironing surface temperature is at a higher temperature,
for example 145°C, to lie in the area denoted 83.
[0150] It will be seen that for a certain temperature of
the steam generator 20, the minimum required change
in the thermal transmittance of the intermediate plate 51
is shown by the difference in thermal transmittance val-
ues between the lines denoted 81 and 82.

[0151] The intermediate section 50 as shown, for ex-
ample, in Fig. 2 is configured to have a variable thermal
transmittance so that, during use, the lowest heat transfer
rate from the steam generator to the ironing surface oc-
curs when the temperature of the ironing surface 32 is
at the upper threshold temperature value and the ironing
surface is disposed in a stationary condition.

[0152] Therefore, when the ironing surface is in a sta-
tionary condition against a fabric, the intermediate sec-
tion 50 has the characteristic of:

h (Tsgr — 145) <1250W/ m’

[0153] Wherein:

h = thermal transmittance (W/m2K)

Tsgq = temperature of the steam generator (°C)
[0154] Thatis, the product of the thermal transmittance

of the intermediate section and the temperature differen-
tial between the steam generator and the ironing surface
is less than or equal to 1250W/ m2when the temperature
of the ironing surface is 145°C and the ironing surface is
located against a fabric in the stationary condition.
[0155] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not exceed the upper threshold temper-
ature, irrespective of the operating condition of the ironing
surface, and so will not damage a fabric.

[0156] The intermediate section 50 is also configured
to have a variable thermal transmittance so that, during
use, the highest heat transfer rate from the steam gen-
erator to the ironing surface occurs when the temperature
of the ironing surface 32 is at the lower threshold tem-
perature value and the ironing surface is disposed in a
moving condition.

[0157] Therefore, when the ironing surface is ina mov-
ing condition against a fabric, the intermediate section
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50 has the characteristic of:

h (TSGZ - ]00) Z 5500w/ m?

[0158] Wherein:

h = thermal transmittance (W/mZ2K)

Tsgo = temperature of the steam generator (°C)
[0159] Thatis, the productofthe thermaltransmittance

of the intermediate section and the temperature differen-
tial between the steam generator and the ironing surface
is greater than or equal to 5500W/ m2 when the temper-
ature of the ironing surface is 100°C and the ironing sur-
face is located against a fabric in the moving condition.
[0160] The above parameters of the intermediate sec-
tion 50 helps to ensure that the temperature of the ironing
surface 32 does not drop lower than the lower threshold
temperature, irrespective of the operating condition of
the ironing surface, and so will not allow condensation
to form on a fabric during use.

[0161] The steam generator temperature values (Tgg¢
and Tgg»), as well as the thermal transmittance, h, of the
intermediate section are dependent on the two inequal-
ities discussed above. Therefore, the values of thermal
transmittance of the intermediate section and the tem-
perature ranges for operating the steam generator are
determined through experimentation by reference to the
inequalities given above for the ironing surface in a sta-
tionary condition against a fabric and the ironing surface
in a moving condition against a fabric.

[0162] It will be understood that the temperature of the
steam generator may vary, in particular between when
the ironing surface is in each of a stationary and a moving
condition against a fabric. Therefore, Tgz; may notequal
TsG2

[0163] The variable thermal transmittance of the inter-
mediate section 50 ensures that the temperature of the
steam generator 20 is maintained within its predeter-
mined operating temperature range to ensure that a de-
sired quantity of supply of steam is provided to the fabric.
The variable thermal transmittance intermediate section
50 also ensures that when a desired flow rate of water
is provided to the steam generator 20 to produce a de-
sired steam flow rate, all the water is turned into steam
without water passing through the steam outlet 26. If a
quantity of water is not turned into steam, then the water
may flow from the steam iron and actto dampen the fabric
being pressed.

[0164] It has beenfound from experimentation that the
combination of providing the ironing surface within the
above described operating range together with providing
a high steam flow rate, which is made possible by main-
taining the temperature of the steam generator provides
a good ironing performance for fabrics of garments.
[0165] As mentioned above, the intermediate section
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50 acts as a heat distribution layer. That is, the interme-
diate section 50 acts to distribute a portion of the heat
generated by the heater 22 of the steam generator 20 to
the ironing surface 32 so that the ironing surface 32 is
heated to a desired temperature range. Therefore, it is
possible to use a single heater to heat both the steam
generator 20 to produce steam and to heat the ironing
surface 32. Furthermore, the intermediate section 50 is
also provided to distribute heat evenly across the ironing
surface 32 to prevent localised hot spots on the ironing
surface 32. That is, the intermediate section 50 provides
an even heat distribution.

[0166] The provision of the intermediate section 50
may also limit heat loss from the steam generator 20
when heat is transferred from the ironing surface 32 to
the fabric of a garment being ironed. Therefore, a reduc-
tion of temperature in the steam generator 20 is restrict-
ed.

[0167] It will be understood that one arrangement of
the intermediate section 50 which provides the desired
characteristics is described above. With such an inter-
mediate section 50 the parameters, such as the dimen-
sions, of the intermediate section 50 are dependent on
the characteristics ofthe ironing surface 32 and the steam
generator 20, for example the size of the ironing surface
32, the steam generator 20, the contact area between
the intermediate section 50 and the steam generator 20
and the contact area with the ironing plate 30. However,
it will be understood that the parameters of the interme-
diate section may be easily determined in order to provide
the desired characteristics of the intermediate section.
[0168] In the present arrangement, the intermediate
section 50 extends across the footprint of the steam gen-
erator 20. In such an arrangement the steam path 57
from the steam generator to the ironing surface is formed
through the intermediate section 50. However, in an al-
ternative arrangement the intermediate section 50 may
only partially extend across the footprint of the steam
generator 20. In such an arrangement, the intermediate
section does not extend across the footprint of the ironing
surface 32. A steam path is provided around the inter-
mediate section to allow steam to pass from the steam
generator 20 to the ironing surface 32.

[0169] Inthe above described embodiments, the inter-
mediate section 50 is formed by the intermediate plate
51 together with the air gap 55 forming first and second
intermediate layers respectively. However, in an alterna-
tive embodiment, the air gap is omitted. With such an
arrangement, the intermediate plate 51 forms the inter-
mediate section. One or more steam openings are
formed through the intermediate plate 51 to form a steam
path from the steam generator 20 to the steam holes 34
in the ironing surface 32. Alternatively, a steam path is
provided around the intermediate plate 51 to allow steam
to pass from the steam generator 20 to the steam holes
34 extending through the ironing surface 32.

[0170] It will be understood that the intermediate sec-
tion may be formed from two or more intermediate layers,
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such as a layer having a variable thermal transmittance
and a layer having a fixed thermal transmittance.
[0171] Itwill be understood that in the present applica-
tion a material having a fixed thermal transmittance is a
material which is typically able to vary by a small fraction,
for example, less than 10% of their thermal transmittance
over a temperature change of 40-50°C. It will be under-
stood that in the present application a material having a
variable thermal transmittance is a material which is able
tovary its thermal transmittance by a substantial amount.
That is, a material which is configured to vary its thermal
transmittance by at least 50% over a change in temper-
ature of 50°C.

[0172] In one embodiment the material is configured
to vary its thermal transmittance by at least 100% over
a change in temperature of 50°C.

[0173] Inan alternative arrangement, the intermediate
plate, acting as a first intermediate layer, defines a cavity
in which a phase-change material is received to act as a
second intermediate layer.

[0174] It will also be understood that the intermediate
section disposed between the steam generator and the
ironing plate may comprise more than two intermediate
layers to obtain the desired temperature gradient be-
tween the steam generator and the ironing surface.
[0175] Inan alternative arrangement, an air gap, form-
ing an intermediate layer of the intermediate section may
be formed on the upper side of the intermediate plate 51.
With such an arrangement, the lower face 53 of the in-
termediate plate 51 is mounted to the ironing plate 30
and the shoulder 56 mounts against the lower side 28 of
the steam generator 20.

[0176] The arrangement of the heating assembly 60
of a steam iron described above with reference to Fig. 3,
may include an intermediate section comprising a varia-
ble heat conductivity material acting as an intermediate
layer 61. Such an arrangement is generally the same as
the embodiment described above with reference to Fig.3,
and so a detailed description will be omitted. However,
in this embodiment an intermediate section comprises a
sheet of variable heat conductivity material acting as an
intermediate layer 61 provided between the lower side
28 of the steam generator 20 and the upper surface 33
of the ironing plate 30. In such an arrangement, the open-
ings forming the steam outlets 26 of the steam generator
20 are aligned with the steam holes 34 in the ironing
surface 32.

[0177] In the above described embodiments, it will be
understood that the heater 22 is operated in one operat-
ing condition to maintain the temperature of the steam
generator 20 within a predetermined temperature range.
With this arrangement, the temperature of the steam gen-
erator 20 is not user controllable, which simplifies oper-
ation of the steam iron. Furthermore, it is not necessary
for a user to adjust the temperature of the ironing surface
dependent on the fabric to be ironed because the ironing
surface is maintained within a temperature range at
which the fabric will not be damaged. It has been found
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through experimentation that the temperature of the iron-
ing surface at which different fabrics which are used to
produce garments become overheated and cause unde-
sired consequences such as shine or deformation of the
fabric varies, whilst the temperature of the ironing surface
at which creases may be removed when steam is dis-
pensed to the fabric remains substantially constant.
Therefore, as the ironing surface 32 is operated at a low
temperature, whilst a high flow rate of steam is provided,
it will be understood that it is not necessary for a user to
select a different temperature setting dependent on the
type of fabric to be steamed and/or pressed.

[0178] Inthe above arrangements, the heat transfer to
the ironing surface 32 from the steam generator is de-
pendent on the arrangement of the intermediate section,
and the heater is controlled to maintain the temperature
of the steam generator within one temperature range.
However, it will be understood that the heat transfer rate
is dependent on the temperature of the steam generator,
as well as the variable thermal transmittance of the in-
termediate section.

[0179] Referring to Fig. 4, another embodiment of a
heating assembly 70 of a steam iron is shown. The heat-
ing assembly 70 shown in Fig. 4 generally has the same
arrangement as the heating assembly 10 described
above with reference to Fig. 1 and Fig. 2. Therefore, a
detailed description will be omitted herein. Features and
components that correspond to features and compo-
nents described above will retain the same reference nu-
merals.

[0180] The heating assembly 70 has an intermediate
section 71. The intermediate section 71 is formed by an
intermediate layer, such as anintermediate plate 72. The
intermediate plate 72 is received between the steam gen-
erator 20 and the ironing plate 30. The intermediate plate
72 is disposed between the lower side 28 of the steam
generator 20 and the upper surface 33 of the ironing plate
30. The intermediate section 71 maybe formed of two or
more intermediate layers (not shown). The intermediate
section 71 is configured to act as a thermal buffer to store
heat from the steam generator. The intermediate section
71 is also configured to act as a heat distributor to dis-
tribute heat to the ironing surface 32.

[0181] Theintermediate plate 72 has an upper face 73
and a lower face 74. The intermediate plate 72 is formed
from a heat conductive material such as a metal, a metal
alloy and/or a thermally conductive polymer. The inter-
mediate plate 72 may be formed from a variable heat
conductive material, for example IsoSkin (TM). The up-
per and lower faces 73, 74 are generally planar and de-
fine a panel section 77 therebetween. The intermediate
section 71 has afirst steam channel 75 formed inits lower
face 74. The first steam channel 75 is disposed to allow
steam from the steam generator 20 to flow along it. The
first steam channel 75 extends along the lower face 74
of the intermediate plate 72. The first steam channel 75
has abase 76 and sidewalls upstandingfrom the base 76.
[0182] The first steam channel 75 provides a pathway
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to guide steam along the intermediate section 71. There-
fore, the surface area of the intermediate section 71 in
contact with steam flowing from the steam generator 20
is maximised. As a result, the rate of increase in temper-
ature of the intermediate plate 72 is maximised when
steam flows along the first steam channel 75.

[0183] The lower face 74 of the intermediate plate 72
locates against the upper surface 33 of the ironing plate
30. The upper surface 33 of the ironing plate 30 forms a
face of the first steam channel 75. Therefore, the surface
area of the ironing plate 30 in contact with steam flowing
from the steam generator 20 is maximised. As a result,
heat transfer to the ironing surface 32 is maximised and
the rate of increase in temperature of the ironing surface
32 is maximised when steam flows along the first steam
channel 75. Therefore, the ironing surface 32 is able to
be heated to its operating temperature range at an in-
creased rate.

[0184] The first steam channel 75 is formed to extend
over the steam holes 34 formed in the ironing surface 32
so that steam from the steam generator 20 is fed to the
steam holes 34.

[0185] Thefirststeam channel 75 forms partofa steam
path formed by the intermediate section 71. The steam
path also comprises steam openings 78 formed through
the intermediate plate 72. The steam openings 78 com-
municate with the first steam channel 75. Alternatively,
a single steam opening may be provided.

[0186] A second steam channel 79 is formed in the
lower side 28 of the steam generator 20. The second
steam channel 79 extends along the lower side 28 of the
steam generator 20. The upper face 73 of the interme-
diate plate 72 defines a surface of the second steam
channel 79. Alternatively, the second steam channel 79
is formed in the upper face 73 of intermediate plate 72.
It will also be understood that steam channels may be
formed in both the lower side 28 of the steam generator
20 and the upper face 73 of intermediate plate 72. The
steam openings 78 communicate with the second steam
channel 79. The steam outlet 26 of the steam generator
20 communicates with the second steam channel 79.
The second steam channel 79 forms part of a steam path
formed by the intermediate section 71.

[0187] The surface area of the intermediate plate 72
in contact with steam flowing from the intermediate plate
72 is maximised. As aresult, the rate of increase in tem-
perature of the intermediate plate 72 is maximised when
steam flows along the second steam channel 79. Heat
is transferred from the steam generator 20 to the inter-
mediate section 71 by conduction, i.e. contact regions,
and by convection, i.e. via steam flow along the channels
75, 79. The intermediate plate 72 transfers heat to the
ironing surface 32 by conduction, i.e. through contact re-
gions, and convection, i.e. via steam flow along the chan-
nels 75, 79. During ironing, heat is rapidly dissipated from
the ironing surface 32 to the fabric and consequently, its
temperature falls. Temperature of the ironing surface 32
is increased by conduction, however heat transfer by
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steam convection maximises the temperature increase.
Potential condensation on the fabric is therefore avoided
by augmenting heat transfer via steam channelling about
the intermediate plate 72. Furthermore, by increasing the
steam path length, any water drops ejected from the
steam generator during steaming also gets evaporated
in the steam channels, thus avoiding water marks on the
fabric. The intermediate plate 72, acting as a heat distri-
bution plate helps to spread the heat uniformly over the
ironing surface 32. So the uniformity of the temperature
distribution across the ironing surface is maximised.
[0188] Furthermore, channelling steam about the in-
termediate section 71 minimises water leakage from the
steam iron because any condensate or supplied water
that has not been converted to steam in the steam gen-
erator 20 is heated up and converts to steam as it passes
along the first and second steam channels 75, 79 pro-
vided.

[0189] The second steam channel may be formed in
an upper face of the intermediate section. With this ar-
rangement, the second steam channel is exposed to a
face of the steam generator. Therefore, heat transfer to
fluid in the steam channel is maximised. With the em-
bodiments described above with reference to Fig. 4, the
operation condition of the steam generator may also be
varied in dependence on the operating condition of the
steam iron. However, it will be understood that the oper-
ating temperature of the ironing surface is not user se-
lectable during use.

[0190] With the arrangements described herein, it will
be understood that it is possible to provide a suitable
temperature at the ironing surface, together with a suffi-
cient flow rate, to allow a user to iron a wide range of
fabrics without the need to adjust the temperature of the
iron. Therefore, the need for a user to adjust and select
a suitable setting for the steam iron is removed.

[0191] It will also be understood that with the above
arrangement it is possible for a single heater to be pro-
vided to heat the steam generatorand the ironing surface
to different temperatures. Therefore, the need to provide
two heaters to heat the steam generator and the ironing
surface to different temperatures is removed. This mini-
mises the weight, size and cost of the steam iron.
[0192] Withthe embodimentsdescribed above the wa-
terreceiving chamber (notshown) isreceived inthe hous-
ing. However, it will be understood that in an alternative
arrangement the water receiving chamber (not shown)
is disposed in a base unit spaced from the housing. With
such an arrangement the water receiving chamber (not
shown) is in fluid connection with the fluid inlet of a steam
generating chamber via a flexible hose or the like. This
minimises the weight of the steam iron as the weight of
the water stored in the water receiving chamber is trans-
ferred to a base unit and is not disposed in the iron. The
water is delivered from the water receiving chamber to
the steam generating chamber by a fluid pump. Such an
arrangement is also applicable to other garment steam-
ing devices such as a steamer.
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[0193] It will be appreciated that the term "comprising"
does not exclude other elements or steps and that the
indefinite article "a" or "an" does not exclude a plurality.
Asingle processor may fulfilthe functions of severalitems
recited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to an advantage. Any reference signs in the
claims should not be construed as limiting the scope of
the claims.

Claims

1. Agarmentsteaming device comprising a steam gen-
erator (20) having a heater (22), an ironing surface
(32) against which a fabric of a garment is locatable,
and an intermediate section (50, 61, 71) configured
to have a thermal transmittance and disposed be-
tween the steam generator and the ironing surface
to transfer heat from the steam generator to the iron-
ing surface so that the ironing surface is indirectly
heated by the steam generator via the intermediate
section, wherein the operating temperature of the
ironing surface is not user selectable during use,
characterised in that the intermediate section com-
prises a first intermediate layer made of a heat con-
ductive metal material and the thermal transmit-
tance, during use, controls the heat transfer from the
steam generator to the ironing surface to maintain
the temperature of the ironing surface between 90°C
and 155°C when the ironing surface is located
against a fabric in each of a stationary condition and
a moving condition relative to the fabric.

2. A garment steaming device according to claim 1,
wherein the product of the thermal transmittance of
the intermediate section (50, 61, 71) and the tem-
perature differential between the steam generator
(20) and the ironing surface (32) is less than or equal
to 1250W/m?2 when the temperature of the ironing
surface is 145°C and the ironing surface is located
against a fabric in the stationary condition.

3. A garment steaming device according to claim 1 or
claim 2, wherein the product of the thermal transmit-
tance of the intermediate section (50, 61, 71) and
the temperature differential between the steam gen-
erator (20) and the ironing surface (32) is greater
than or equal to 5500W/m? when the temperature of
the ironing surface is 100°C and the ironing surface
is located against a fabric in the moving condition.

4. A garment steaming device according to any of
claims 1 to 3, wherein the steam generator (20) is
configured to generate steam at a rate of greater
than or equal to 20g/min, and more preferably great-
er than or equal to 30g/min.
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A garment steaming device according to any one of
the preceding claims, wherein the thermal transmit-
tance is between 75W/m2K and 125W/m2K, and
preferably between 90W/m2K and 110W/m2K.

A garment steaming device according to any one of
the preceding claims, wherein the steam generator
(20) is configured to operate at a temperature be-
tween 140°C and 170°C, and preferably between
150°C and 160°C.

A garment steaming device according to any of
claims 1 to 5, further comprising a sensor configured
to determine the operating condition of the garment
steaming device, and a controller, wherein the con-
troller is configured to operate the heater (22) to
maintain the steam generator (20) at a first temper-
ature range when a first operating condition is deter-
mined and a second temperature range when a sec-
ond operating condition is determined.

A garment steaming device according to claim 7,
wherein the sensor is a motion sensor and the con-
troller is configured to operate the heater (22) to
maintain the steam generator (20) at a first temper-
ature range when no motion of the garment steaming
device is detected by the motion sensor, and to op-
erate the heater to maintain the steam generator at
a second temperature range when motion of the gar-
ment steaming device is detected by the motion sen-
sor.

A garment steaming device according to claim 7 or
claim 8, wherein the first temperature range is be-
tween 140°C and 170°C, and the second tempera-
ture range is between 160°C and 190°C.

A garment steaming device according to any one of
claims 1 to 4, wherein the intermediate section (50,
61,71) is configured to have avariable thermal trans-
mittance.

A garment steaming device according to claim 10,
wherein the intermediate section (50, 61, 71) com-
prises a variable heat conductivity material.

A garment steaming device according to claim 11,
wherein the intermediate section (50, 61, 71) is
formed from a layer of variable heat conductivity ma-
terial.

A garment steaming device according to any one of
claims 10 to 12, wherein the thermal transmittance
of the variable heat conductivity material is config-
ured to vary by at least 100% over a temperature
change of the variable heat conductivity material of
50°C.
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32

14. A garment steaming device according to claim 13,

15.

16.

17.

18.

19.

20.

21.

22,

wherein the thermal transmittance of the variable
heat conductivity material is configured to vary by at
least 100% when the ironing surface temperature
changes between 100°C and 145°C.

A garment steaming device according to any one of
the preceding claims, wherein the steam generator
(20) is configured to operate at a temperature of
greater than or equal to 160°C.

A garment steaming device according to any one of
the preceding claims, wherein the steam generator
(20) is configured to operate at a temperature of less
than or equal to 250°C.

A garment steaming device according to any one of
claims 10 to 16, wherein the thermal transmittance
of the intermediate section (50, 61, 71) is configured
to be less than or equal to 36W/m2K when the ironing
surface temperature is 145°C.

A garment steaming device according to any one of
claims 10 to 17, wherein the thermal transmittance
of the intermediate section (50, 61, 71) is configured
to be greater than or equal to 42W/m2K when the
ironing surface temperature is 100°C.

A garment steaming device according to any one of
the preceding claims, wherein at least part of the
intermediate section (50, 61, 71) is integrally formed
with the steam generator (20) and/or the ironing sur-
face (32).

A garment steaming device according to any one of
the preceding claims, wherein the intermediate sec-
tion (50, 61, 71) comprises an intermediate layer
configured to act as a thermal buffer to store heat
from the steam generator (20) and/or a heat distrib-
utor to distribute heat to the ironing surface (32) and,
optionally, wherein the intermediate layer comprises
a steam channel (75) extending along the interme-
diate layer along which steam from the steam gen-
erator (20) is able to flow.

A garment steaming device according to any one of
the preceding claims, wherein the intermediate sec-
tion (50, 61, 71) comprises an intermediate plate re-
ceived between the steam generator (20) and the
ironing surface (32).

A garment steaming device according to any one of
the preceding claims, wherein the garment steaming
device is a steam iron comprising a housing and a
water receiving chamber received in the housing, a
steam iron comprising a housing and receiving water
from a water receiving chamber disposed in a base
unit spaced from the housing, a cold water system
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iron or a steamer.

23. A garment steaming device according to any one of
the preceding claims, the intermediate section fur-
ther comprising a second intermediate layer includ-
ing an air gap (55).

24. A garment steaming device according to any one of
the preceding claims, wherein the intermediate sec-
tion comprises a body having at least one cavity con-
taining a phase change material.

Patentanspriiche

1. Vorrichtung zum Bedampfen eines Kleidungs-
stiicks, einen Dampfgenerator (20) umfassend, der
eine Heizvorrichtung (22) aufweist, eine Blgelflache
(32) an der ein Gewebe eines Kleidungsstiicks an-
geordnet werden kann, und eine Zwischensektion
(50, 61, 71), die konfiguriert ist, um eine thermische
Durchlassigkeit aufzuweisen und zwischen dem
Dampfgenerator und der Biigelflache angeordnet,
um Warme vom Dampfgenerator zur Bligelflache zu
Ubertragen, sodass die Bugelflache indirekt durch
den Dampfgenerator Uber die Zwischensektion er-
warmt wird, wobei die Betriebstemperatur der Bi-
gelflache wahrend der Nutzung nicht vom Nutzer
ausgewahlt werden kann, dadurch gekennzeich-
net, dass die Zwischensektion eine erste Zwischen-
schicht umfasst, die aus einem warmeleitenden Me-
tallmaterial gefertigt ist, und die thermische Durch-
|assigkeit wahrend der Nutzung die Warmeubertra-
gung vom Dampfgenerator zur Bigelflache steuert,
um die Temperatur der Bligelflache zwischen 90 °C
und 155 °C zu halten, wenn die Bligelflache in jedem,
einem stationaren Zustand und einem Bewegungs-
zustand, in Bezug zum Gewebe an einem Gewebe
gelegen ist.

2. Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 1, wobei das Produkt der thermi-
schen Durchlassigkeit der Zwischensektion (50, 61,
71) und der Temperaturunterschied zwischen dem
Dampfgenerator (20) und der Bligelflache (32) klei-
ner oder gleich 1250 W/mZ2 ist, wenn die Temperatur
der Bligelflache 145 °C betragt und die Bligelflache
im stationaren Zustand am Gewebe gelegen ist.

3. Vorrichtung zum Bedampfen eines Kleidungsstiicks
nach Anspruch 1 oder Anspruch 2, wobei das Pro-
dukt der thermischen Durchlassigkeit der Zwischen-
sektion (50, 61, 71) und der Temperaturunterschied
zwischen dem Dampfgenerator (20) und der Blgel-
flache (32) gréRer oder gleich 5500 W/mZ2 ist, wenn
die Temperatur der Bligelflache 100 °C betragt und
die Blgelflache im Bewegungszustand an einem
Gewebe gelegen ist.
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1.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einemder Anspriiche 1 bis 3, wobeider Dampf-
generator (20) konfiguriert ist, um Dampf mit einer
Rate von groRer oder gleich 20 g/Min., und vorzugs-
weise groRer oder gleich 30 g/Min. zu erzeugen.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
die thermische Durchlassigkeit zwischen 75 W/m2K
und 125 W/m2K, und vorzugsweise zwischen
90W/m2K und 110W/m2K ist.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
der Dampfgenerator (20) konfiguriert ist, um mit ei-
ner Temperatur zwischen 140 °C und 170 °C, und
vorzugsweise zwischen 150 °C und 160 °C zu ar-
beiten.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der Anspriiche 1 bis 5, darlber hinaus
einen Sensorumfassend, der konfiguriertist, umden
Betriebszustand der Vorrichtung zum Bedampfen ei-
nes Kleidungsstlicks zu bestimmen, und eine Steu-
erung, wobei die Steuerung konfiguriert ist, um die
Heizvorrichtung (22) zu betreiben, um den Dampf-
generator (20) in einem ersten Temperaturbereich
zu halten, wenn ein erster Betriebszustand bestimmt
ist und einem zweiten Temperaturbereich, wenn ein
zweiter Betriebszustand bestimmt ist.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 7, wobeider Sensor ein Bewegungs-
sensor ist und die Steuerung konfiguriert ist, um die
Heizvorrichtung (22) zu betreiben, um den Dampf-
generator (20) in einem ersten Temperaturbereich
zu halten, wenn durch den Bewegungssensor keine
Bewegung der Vorrichtung zum Bedampfen eines
Kleidungsstlicks erfasst wird, und die Heizvorrich-
tung zu betreiben, um den Dampfgenerator in einem
zweiten Temperaturbereich zu halten, wenn durch
den Bewegungssensor eine Bewegung der Vorrich-
tung zum Bedampfen eines Kleidungsstiicks erfasst
wird.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 7 oder Anspruch 8, wobei der erste
Temperaturbereich zwischen 140 °C und 170 °C
liegt, und der zweite Temperaturbereich zwischen
160 °C und 190 °C liegt.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der Anspriiche 1 bis 4, wobei die Zwi-
schensektion (50, 61, 71) konfiguriert ist, um eine
variable thermische Durchlassigkeit aufzuweisen.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 10, wobei die Zwischensektion (50,
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15.
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17.

18.

19.

20.

35
61, 71) ein variables Warmeleitmaterial umfasst.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 11, wobei die Zwischensektion (50,
61, 71) aus einer Schicht eines variablen Warmeleit-
materials gebildet wird.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der Anspriiche 10 bis 12, wobei die ther-
mische Durchlassigkeit des variablen Warmeleitma-
terials konfiguriert ist, um bei einer Temperaturan-
derung des variablen Warmeleitmaterials von 50 °C
um zumindest 100 % zu variieren.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach Anspruch 13, wobei die thermische Durchlas-
sigkeit des variablen Warmeleitmaterials konfigu-
riert ist, um, wenn sich die Blgelflaichentemperatur
zwischen 100 °C und 145 °C andert, um zumindest
100 % zu variieren.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
der Dampfgenerator (20) konfiguriert ist, um bei ei-
ner Temperatur von groflier oder gleich 160 °C zu
arbeiten.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
der Dampfgenerator (20) konfiguriert ist, um bei ei-
ner Temperatur von kleiner oder gleich 250 °C zu
arbeiten.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der Anspriiche 10 bis 16, wobei die ther-
mische Durchlassigkeit der Zwischensektion (50,
61, 71) konfiguriert ist, um kleiner oder gleich 36
W/m2K zu sein, wenn die Bligelflichentemperatur
145 °C betragt.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der Anspriiche 10 bis 17, wobei die ther-
mische Durchlassigkeit der Zwischensektion (50,
61, 71) konfiguriert ist, um groRer oder gleich 42
W/m2K zu sein, wenn die Bligelflichentemperatur
100 °C betragt.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
zumindest ein Teil der Zwischensektion (50, 61, 71)
vollstandig mit dem Dampfgenerator (20) und/ oder
der Blgelflache (32) gebildet wird.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
die Zwischensektion (50, 61, 71) eine Zwischen-
schicht umfasst, die konfiguriert ist, um als thermi-
scher Puffer zu wirken, um Warme aus dem Dampf-
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generator (20) und/ oder einem Warmeverteiler zu
speichern, um Warme an die Blgeloberflache (32)
zu verteilen, und, wobei die Zwischenschicht optio-
nal einen Dampfkanal (75) umfasst, der sich entlang
der Zwischenschicht erstreckt, entlang derer Dampf
aus dem Dampfgenerator (20) strémen kann.

Vorrichtung zum Bedampfen eines Kleidungsstlicks
nach einem der vorhergehenden Anspriiche, wobei
die Zwischensektion (50, 61, 71) eine Zwischenplat-
te umfasst, die zwischen dem Dampfgenerator (20)
und der Bigeloberflache (32) aufgenommen wird.

22. Vorrichtung zum Bedampfen eines Kleidungsstiicks

nach einem der vorhergehenden Anspriiche, wobei
die Vorrichtung zum Bedampfen eines Kleidungs-
stlicks ein Dampfbligeleisen ist, das ein Gehause
und eine Wasser aufnehmende Kammer umfasst,
die im Gehause aufgenommen ist, wobei ein Dampf-
bligeleisen ein Gehduse umfasst und Wasser aus
einer Wasseraufnehmenden Kammeraufnimmt, die
in einer Basiseinheitangeordnetist, die vom Gehau-
se, einem Kaltwassersystem-Bligeleisen oder ei-
nem Dampfer entfernt angeordnet ist.

23. Vorrichtung zum Bedampfen eines Kleidungsstiicks

nach einem der vorhergehenden Anspriiche, wobei
die Zwischensektion darliber hinaus eine zweite
Zwischenschicht umfasst, die einen Luftspalt (55)
enthalt.

24. Vorrichtung zum Bedampfen eines Kleidungsstiicks

nach einem der vorhergehenden Anspriiche, wobei
die Zwischensektion einen Korpus umfasst, der zu-
mindest eine Vertiefung aufweist, die ein Phasenan-
derungsmaterial enthalt.

Revendications

Dispositif de vaporisage de vétement comprenant
un générateur de vapeur (20) présentantun élément
de chauffage (22), une surface de repassage (32),
contre laquelle un tissu d’un vétement peut étre po-
sitionné, et une section intermédiaire (50, 61, 71)
configurée pour présenter une transmission thermi-
que et disposée entre le générateur de vapeur et la
surface de repassage pour transférer la chaleur du
générateur de vapeur a la surface de repassage de
sorte que la surface de repassage soit indirectement
chauffée par le générateur de vapeur par le biais de
la section intermédiaire, dans lequel la température
de fonctionnement de la surface de repassage n’est
pas sélectionnable par I'utilisateur pendant l'utilisa-
tion, caractérisé en ce que la section intermédiaire
comprend une premiére couche intermédiaire réali-
sée en un matériau métallique thermoconducteur et
latransmission thermique, pendant/l'utilisation, com-
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mande le transfert de chaleur du générateur de va-
peur a la surface de repassage pour maintenir la
température de la surface de repassage entre 90 et
155 °C lorsque la surface de repassage est située
contre un tissu dans chacune d’une condition sta-
tionnaire et une condition mobile parrapportautissu.

Dispositif de vaporisage de vétement selon lareven-
dication 1, dans lequel le produit de la transmission
thermique de la section intermédiaire (50, 61, 71) et
le différentiel de température entre le générateur de
vapeur (20) et la surface de repassage (32) est in-
férieur ou égal & 1250 W/m? lorsque la température
de la surface de repassage est de 145 °C et |la sur-
face de repassage est située contre un tissu dans la
condition stationnaire.

Dispositif de vaporisage de vétement selon lareven-
dication 1 ou 2, dans lequel le produit de la trans-
mission thermique de la section intermédiaire (50,
61, 71) et le différentiel de température entre le gé-
nérateur de vapeur (20) et la surface de repassage
(32) est supérieur ou égal & 5500 W/m? lorsque la
température de la surface de repassage est de 100
°C et la surface de repassage est située contre un
tissu dans la condition mobile.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications 1 a 3, dans lequel le
générateur de vapeur (20) est configuré pour géné-
rer de la vapeur a une vitesse supérieure ou égale
a 20 g/min, et de maniére plus préférée supérieure
ou égale a 30 g/min.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel la transmission thermique est entre 75 et 125
W/m2K, et de préférence entre 90 et 110 W/m2K.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel le générateur de vapeur (20) est configuré
pour fonctionner a une température entre 140 et 170
°C, et de préférence entre 150 et 160 °C.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications 1 a 5, comprenant
en outre un capteur configuré pour déterminer la
condition de fonctionnement du dispositif de vapori-
sage de vétement, et un élément de commande,
dans lequel I'élément de commande est configuré
pour faire fonctionner I'élément de chauffage (22)
pour maintenir le générateur de vapeur (20) dans
une premiére plage de température lorsqu’une pre-
miére condition de fonctionnement est déterminée
et une seconde plage de température lorsqu’une se-
conde condition de fonctionnement est déterminée.
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Dispositif de vaporisage de vétement selon la reven-
dication 7, dans lequel le capteur est un capteur de
mouvementet 'élémentde commande est configuré
pour faire fonctionner I'élément de chauffage (22)
pour maintenir le générateur de vapeur (20) dans
une premiere plage de température lorsqu’aucun
mouvement du dispositif de vaporisage de vétement
n’est détecté par le capteur de mouvement, et pour
faire fonctionner I'élément de chauffage pour main-
tenir le générateur de vapeur dans une seconde pla-
ge de température lorsque le mouvement du dispo-
sitif de vaporisage de vétement est détecté par le
capteur de mouvement.

Dispositif de vaporisage de vétement selon la reven-
dication 7 ou 8, dans lequel la premiére plage de
température est entre 140 et 170 °C et la seconde
plage de température est entre 160 et 190 °C.

Dispositif de vaporisage de vétement selon l'une
quelconque des revendications 1 a 4, dans lequel la
section intermédiaire (50, 61, 71) est configurée pour
présenter une transmission thermique variable.

Dispositif de vaporisage de vétement selon la reven-
dication 10, dans lequel la section intermédiaire (50,
61, 71) comprend un matériau thermoconducteur
variable.

Dispositif de vaporisage de vétement selon la reven-
dication 11, dans lequel la section intermédiaire (50,
61, 71) estformée a partir d’'une couche de matériau
thermoconducteur variable.

Dispositif de vaporisage de vétement selon l'une
quelconque des revendications 10 a 12, dans lequel
la transmission thermique du matériau thermocon-
ducteur variable est configurée pour varier d’au
moins 100 % sur un changement de température du
matériau thermoconducteur variable de 50 °C.

Dispositif de vaporisage de vétement selon la reven-
dication 13, dans lequel la transmission thermique
du matériau thermoconducteur variable est configu-
rée pour varier d’au moins 100 % lorsque la tempé-
rature de surface de repassage change entre 100 et
145 °C.

Dispositif de vaporisage de vétement selon l'une
quelconque des revendications précédentes, dans
lequel le générateur de vapeur (20) est configuré
pour fonctionner a une température supérieure ou
égale a 160 °C.

Dispositif de vaporisage de vétement selon l'une
quelconque des revendications précédentes, dans
lequel le générateur de vapeur (20) est configuré
pour fonctionner a une température inférieure ou
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égale 4 250 °C.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications 10 a 16, dans lequel
latransmission thermique de la section intermédiaire
(50, 61, 71) est configurée pour étre inférieure ou
égale 3 36 W/mZ2K lorsque la température de la sur-
face de repassage est de 145 °C.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications 10 a 17, dans lequel
latransmission thermique de la section intermédiaire
(50, 61, 71) est configurée pour étre supérieure ou
égale a 42 W/m2K lorsque la température de la sur-
face de repassage est de 100 °C.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel au moins une partie de la section intermédiai-
re (50, 61, 71) est intégralement formée avec le gé-
nérateur de vapeur (20) et/ou la surface de repas-
sage (32).

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel la section intermédiaire (50,61, 71) comprend
une couche intermédiaire configurée pour agir com-
me un tampon thermique pour stocker la chaleur du
générateur de vapeur (20) et/ou un distributeur de
chaleur pour distribuer la chaleur a la surface de re-
passage (32) et, en option dans lequel la couche
intermédiaire comprend un canal de vapeur (75)
s’étendantle long de la couche intermédiaire, le long
de laquelle de la vapeur du générateur de vapeur
(20) est apte a s’écouler.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel la section intermédiaire (50,61, 71) comprend
une plaque intermédiaire regue entre le générateur
de vapeur (20) et la surface de repassage (32).

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, dans
lequel le dispositif de vaporisage de vétement est un
fer a vapeur comprenant un logement et une cham-
bre de réception d’eau regue dans le logement, un
fer a vapeur comprenant un logement et recevant
de 'eau d’une chambre de réception d’eau disposée
dans une unité de base espacée du logement, un
fer a systéme d’eau froide ou un vaporisateur.

Dispositif de vaporisage de vétement selon I'une
quelconque des revendications précédentes, la sec-
tion intermédiaire comprenant en outre une seconde
couche intermédiaire incluant une fente a air (55).

Dispositif de vaporisage de vétement selon I'une
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quelconque des revendications précédentes, dans
lequel la section intermédiaire comprend un corps
présentant au moins une cavité contenant un maté-
riau de changement de phase.
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10 igdnvoomiok Barmalviie stevintt ruhdsatedadid

3?‘\3-\&} DRI

{30, 81, L) hidthoosdtdsa ;'f:-g;\g‘ van Kakhkitva, hogy 38 Wim'K vagy
anadl kisehit wt;xmﬁ Fmilor s vasaldfalliiet hdmaesdkial 145 20,

arinth ruhdsatodedle kdszligk, amslvban a

stodny {84, 8, % ?‘306{{\{\6&3{3&%%& gy van kislakitvy, bogy 42 WinKivagy

“

arad! nagyobl lagyen, amiker sovasaidfeililet] hdmdredidet 100 °C,

.

dmvpontol banmalvile sseimt sohdestofedtd Résziiak, smelybary &

3 \..\ f\\ §G ¥,

y

kdzbensd seabvénynsk (50, 814, 710 legsiabh sgy rdsze ogy darabban van kialskitva

.
G

Rl e}

gosfatlosstdvel {200 dydvagy & vassidialiietial {33}

200 &z oS indnvpantok bdrme \,»§§<'<§ searintl ruhazatadediy kesalildk, amelyben a

3

bdebansd sxebedny (84,

2

Kislakitva, hogy ha\g&a&?‘?‘em@*‘ 1 m\ oy a qaa&\;i pratdhdl {20) szdrmaxd ”ze mmma
coliahdl, dofvagy egy hdelosatdt & hE » vasaidfeliietes (33) tirtend slosutasy odijdbdl, 8

ondlisan o kdsbensd réleg maudban foglal egy, o kYzbened rétagen Ntaciadd

{}G,.(}?{:HW {75), amalven g82 tud dramolind g gfefeliosatd (201

31, Az aldad §g§§ﬁy;}0n ok barmeivike searinti rubaesialedid észtidk, snwivban

kirbensd srebedny {50, 81, Py magsban foglal sgy Kovbanad lnpot o gfcfeiosstd (201 €

< 3

& vasaicfelidnt (32} kéxéil
23, Ar elded g8 w;mnmx tarmelvike szevintl syl

kesniiigk, amely

rubdratedetid kasziish vy gfuvasald, amely magaban z‘ma& sy hazat 88 ey, & hawon
balt befogacolt vizhefogade kamedl) agy glevassld, amedy mngdban foglal sgy hdsat, &
vizet fogad egy, = %}éziﬁéi Bizonyns  volsdnban el alapegvedgben sthebearatt

vizhetogadd LamedBil agy hidegvizes randsrerd vasals vagy gy gfadid

WY

b

23, Az elérd igdnyportel birmelyike ssevinti rubdeatgfedlf késeiiék

kiizhenad soalvdny magdban foglal tovabbd sgy mdsodik kehensd ritegel, amaly

tartaimas egy grest (5%

23, Az oief lgdnyvpontal barmelyike szevintl rubdsatgdzdid Résziiek, amelyvben &

N
H

Lorbhensd ssehedny mg wy foglal ogy tested, amehmek van logalabh egy drege, amely

farisvaltd anvaqot tartalae,



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

