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(54) A steamiron

(57)  An electric steam iron (10, 100) is disclosed as
including a body (12), a soleplate (14) with a number of
steam outlets (18), a steam chamber (16) formed be-
tween the soleplate (14) and the body (12), in which the
steam chamber (16) is in a fluid-communicable relation-
ship with the steam outlet (16), a water tank (20) within
the body (12) and in a fluid-communicable relationship
with the steam chamber (16), a valve (22, 156) down-
stream of the water tank (20) and upstream of the steam
chamber (16), the valve (22, 156) having at least a valve
orifice (42, 154), and a controlling mechanism for con-
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trolling opening and closing of the valve orifice (42, 154),
in which the controlling mechanism includes a valve clo-
sure member (34, 134) and a pin (38, 138) with an actu-
ating head (48, 148), in which the valve closure member
(34, 134) is a magnet and the actuating head (48, 148)
is made of aferromagnetic or ferrimagnetic metal or metal
alloy, e.g. steel or iron, and the valve closure member
(34, 134) is movable relative to the actuating head (48,
148) and the valve orifice (42, 154) between a valve clos-
ing position in which the valve orifice (42, 154) is closed
and a valve opening position in which the valve orifice
(42, 154) is open.

SRR A

F2etrry

- \\'{/I/[l?llllll

s
,ﬁz
Y

=

i

§
P
LA

' ' e P ——
L /3// 177 //>/////////////§ LILLLT T _,i & =
/ 13 18
A 114

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 458 079 A1 2

Description

[0001] This invention relates to a steam iron, and in
particular a steamiron capable of controlling the emission
of steam.

[0002] There arein existence various steam irons from
which steam may be emitted. Such steam irons generally
have a body with an interior water tank into which water
may be introduced for storage. Water may pass from the
water tank to a steam chamber formed between a sole-
plate and the body. The soleplate may be heated to a
high temperature to convert water in the steam chamber
into steam for emission through a number of steam out-
lets of the soleplate.

[0003] Insome such convention steam irons, a control
knob is provided for controlling the emission of steam
from the iron and the rate of emission of steam. If the
user would like the iron to not to emit steam, e.g. when
notironing a piece of clothing so as to save water, he/she
has to turn the control knob to the "No Steam" position,
but when he/she takes up the iron to iron a piece of cloth-
ing and would like the iron to emit steam, he/she has to
turn the control knob to one of several steam emission
positions (each signifying a different steam-emission
rate). As it is well known that an iron will be taken up and
placed down numerous times even for ironing one single
piece of clothing, such conventional steam irons are in-
convenient to use.

[0004] In some other existing steam irons, there are
provided a controller for controlling whether steam is to
be emitted and an adjuster for adjusting the rate of emis-
sion of steam. While such conventional steam irons are
easier to operate, it is found in practice that a user has
to exert a relatively large force to operate the controller.
One reason for this is that as a movement part of the
controller is in contact with a valve through which water
passes from the water tank to the soleplate, sealing gas-
kets have to be installed for preventing water leakage.
Such sealing gaskets increase the frictional force during
movement of the movement part of the controller and
thus arelatively large force has to be exerted to overcome
such frictional force.

[0005] It is thus an object of the present invention to
provide a steam iron in which the aforesaid shortcomings
are mitigated, or at least to provide a useful alternative
to the trade and public.

[0006] According tothe presentinvention, there is pro-
vided a steam iron including a body, a soleplate with at
leastone steam outlet, a steam chamber formed between
said soleplate and said body, said steam chamber being
in a fluid-communicable relationship with said steam out-
let, a water tank within said body and in a fluid-commu-
nicable relationship with said steam chamber, a valve
member between said water tank and said steam cham-
ber, said valve member having at least a first valve orifice,
and means for controlling opening and closing of said
first valve orifice, wherein said controlling meansincludes
a valve closure member, an actuator and a controller,
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wherein said controller is manually operable to control
movement of said actuator, wherein at least one of said
valve closure member and actuator is a magnet and the
other of said valve closure member and actuator is a
magnet or is made of a ferromagnetic or ferrimagnetic
metal or metal alloy, and wherein said valve closure
member is movable relative to said actuator and said first
valve orifice between a valve closing position in which
said first valve orifice is closed and a valve opening po-
sition in which said first valve orifice is open.

[0007] Embodiments of steam irons according to the
present invention will now be described, by way of ex-
amples only, with reference to the accompanying draw-
ings, in which:

Fig. 1 is a longitudinal sectional view of an electric
steam iron according to a first embodiment of the
present invention;

Fig. 2 is a top perspective view of the electric steam
iron shown in Fig. 1 with the outer casing and some
components removed, for clarity purposes;

Fig. 3 is a top perspective view of the valve of the
electric iron shown in Fig. 2;

Fig. 4 is abottom perspective view of the valve shown
in Fig. 3;

Fig. 5 is a top view of the valve shown in Fig. 3;
Fig. 6 is a front view of the valve shown in Fig. 5;
Fig. 7 is a bottom view of the valve shown in Fig. 5;
Fig. 8 is a sectional view taken along the line A-A of
Fig. 5;

Fig. 9 is a sectional view taken along the line B-B of
Fig. 5;

Fig. 10 is an exploded view of the controlling mech-
anism of the electric steam iron shown in Fig. 1;
Fig. 11 is a schematic longitudinal sectional view of
the electric steam iron shown in Fig. 1, with the con-
trolling mechanism in a valve-closed configuration
and the adjustment mechanism in a no-steam con-
figuration;

Fig. 12 is a schematic longitudinal sectional view of
the electric steam iron shown in Fig. 1, with the con-
trolling mechanism in a valve-closed configuration
and the adjustment mechanism in a minimum-steam
configuration;

Fig. 13 is a schematic longitudinal sectional view of
the electric steam iron shown in Fig. 1, with the con-
trolling mechanism in a valve-opened configuration
and the adjustment mechanism in a minimum-steam
configuration;

Fig. 14 is a schematic longitudinal sectional view of
the electric steam iron shown in Fig. 1, with the con-
trolling mechanism in a valve-closed configuration
and the adjustment mechanism in a maximum-
steam configuration;

Fig. 15 is a schematic longitudinal sectional view of
the electric steam iron shown in Fig. 1, with the con-
trolling mechanism in a valve-opened configuration
and the adjustment mechanism in a maximum-
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steam configuration;

Fig. 16 is a transverse sectional view of an electric
steam iron according to a second embodiment of the
present invention with a controlling mechanism in a
valve closing configuration; and

Fig. 17 is a transverse sectional view of the electric
steam iron of Fig. 16 with the controlling mechanism
in a valve opening configuration.

[0008] A longitudinal sectional view of an electric
steam iron according to a first embodiment of the present
invention is shown in Fig. 1, the electric steam iron being
generally designated as 10.

[0009] Theiron 10 has a body 12 fixedly engaged with
a metal soleplate 14. The soleplate 14 may be heated,
e.g. by a heating coil. A steam chamber 16 is formed
between the soleplate 14 and the body 12. When the
soleplate 14 is heated to a high temperature, the tem-
perature in the steam chamber 16 is also raised, and so
water introduced into the steam chamber 16 is converted
to steam due to the high temperature in the steam cham-
ber 16. A number of steam outlets 18 are formed through
the soleplate 14, sothat steam formed in the steam cham-
ber 16 can exit the steam chamber 16 (and thus the iron
10) via the steam outlets 18.

[0010] Theiron 10 has a water tank 20 within the body
12, through an inlet of which water may be poured into
the water tank 20. The water tank 20 is connected with
the steam chamber 16 through a valve 22. The valve 22
is downstream of the water tank 20 and upstream of the
steam chamber 16. Thus, when the valve 22 is open,
water in the water tank 20 may pass to the steam chamber
16 via the valve 22.

[0011] Theiron 10 has a handle 24 to which a manually
operable lever 26 is pivotally engaged for relative pivotal
movement between a lower position and an upper posi-
tion. The lever 26 can be pivotally moved relative to the
handle 24 in a direction indicated by the arrow C in Fig.
1 to the upper position to operate a controlling mecha-
nism, the function and purpose of which will be discussed
below. A spring (not shown) is provided for biasing the
lever 26 to the lower position.

[0012] As shown in more detail in Fig. 2, a bi-metallic
anti-drip mechanism 28 is provided, which prevents un-
desired entry of water into the steam chamber 16 when
the soleplate 14 is not of a sufficiently high temperature.
The valve 22 also has an anti-drip valve 30.

[0013] The valve 22 can be operated by manually ma-
noeuvring the controlling mechanism and an adjustment
mechanism. The controlling mechanism includes, in ad-
dition to the lever 26, a pin 38 with a cylindrical actuating
head 48, and a valve closure member 34. The pin 38 is
pivotally linked with the lever 26. As to the adjustment
mechanism, such includes a sliding button 36, a bent
part 56, and a pin 54 which is biased by a spring 40.
[0014] Figs. 3 to 9 show various views of the valve 22.
The valve 22 has, in addition to the anti-drip valve 30, a
valve orifice 42 which may be closed by the valve closure
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member 34, and a valve orifice 44 which may be closed
by the pin 54. The anti-drip valve 30 is in fluid communi-
cation with the valve orifice 42, which is in turn in fluid
communication with the valve orifice 44. More particular-
ly, water may enter the valve 22 via the anti-drip valve
30, pass through the valve orifice 42 (when it is open),
then a channel 46, and then exit the valve 22 through the
valve orifice 44 (again when it is open).

[0015] Fig. 10 shows in more detail the structure and
arrangement of the controlling mechanism. lt can be seen
that the lever 26 is pivotally linked with the pin 38 which
is fixed with the cylindrical actuating head 48. The head
48 is movable linearly within a tube 50 which guides the
movement of the head 48 and the pin 38. As to the valve
closure member 34, such is contained and linearly mov-
able within a valve tube 52 formed with the valve orifice
42.

[0016] The head 48 (and possibly the pin 38 as well)
and the valve closure member 34 are magnetically at-
tractive to each other. Such may be arranged in a number
of ways. Firstly, both the cylindrical head 48 and the valve
closure member 34 may be magnets. In this case, the
respective facing surfaces of the valve closure member
34 and the head 48 are of opposite magnetic polarity. In
a second arrangement, the actuating head 48 may be a
magnet, and the valve closure member 34 may be made
of a ferromagnetic or ferrimagnetic metal or metal alloy
(e.g. iron, steel). As a further alternative arrangement,
the actuating head 48 may be made of a ferromagnetic
orferrimagnetic metal or metal alloy (e.g. iron, steel), and
the valve closure member 34 may be a magnet.

[0017] Inanyevent, the arrangementis such thatwhen
the actuating head 48 of the pin 38 is at or below a pre-
determined distance (e.g. 10mm) from the valve closure
member 34, the magnetic attraction force between them
is large enough to move the valve closure member 34
away from, and thus to open, the valve orifice 42; and
when the actuating head 48 of the pin 38 is beyond the
predetermined distance from the valve closure member
34, the valve closure member 34 will return, on its own
weight, to its normal position to close the valve orifice 42.
[0018] Thus, when the lever 26 is pivoted by a user in
the direction indicated by the arrow C in Fig. 10 relative
to the handle 24 (not shown in Fig. 10), the pin 38 is
moved linearly in the direction indicated by the arrow D
towards the valve closure member 34 and the valve or-
ifice 42. If the head 48 is sufficiently close to the valve
closure member 34, the valve closure member 34 will be
attracted to move away from the valve orifice 42 and to-
wards the head 48 of the pin 38, thus opening the valve
orifice 42. The valve closure member 34 will remain in
this valve opening position until the lever 26 is returned
(upon release of the force exerted thereon by the user
and the biasing action of a spring) in a direction opposite
to that indicated by the arrow C to its normal lower posi-
tion, in which case the pin 38 with the head 48 is moved
linearly within the tube 50 and away from the valve clo-
sure member 34 and valve orifice 42. When the head 48
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is sufficiently far away from the valve closure member
34, the valve closure member 34 will fall back, on its own
weight, to its normal valve closing position to close the
valve orifice 42. It can be seen that the head 48 of the
pin 38 and the valve closure member 34 do not touch
each other during operation and movement.

[0019] By way of such an arrangement, the valve ori-
fice 42 is closed when the lever 26 is at its normal lower
position and is open when the lever 26 is moved to and
remains at its upper position.

[0020] As the pin 38 and head 48 do not come into
contact with any water passing between the water tank
20 and the steam outlets 18, no sealing gasket s required
between the head 48 of the pin 38 and the tube 50. Due
to the absence of any sealing gasket, there is no addi-
tional frictional force hindering movement of the head 48
and pin 38 within and relative to the tube 50. It is thus
found in practice that the lever 26 can be pivoted relative
to the handle 24 to operate the controlling mechanism to
control the opening and closing of the valve orifice 42
with a force of between 30g to 40g.

[0021] Fig. 11 also shows an adjustment mechanism
including the sliding button 36, the pin 54 which are en-
gaged with each other via the bent part 56. A lower end
of the pin 54 is received through the valve orifice 44. An
upper end of the pin 54 is fixedly engaged with a lower
end of the bent part 56. An upper end of the bent part 56
has a series of stepped portions 58 engageable with the
sliding button 36. A spring 60 is provided around the pin
54 which biases the pin 54 and the bent part 56 towards
the sliding button 36 for better engagement.

[0022] By way of such an arrangement, the button 36
can be slid (e.g. by a user) along the series of stepped
portions 58 to adjust the depth to which the lower end of
the pin 54 is inserted into the valve orifice 44. As the
lower end of the pin 54 is tapered, by adjusting the depth
to which the lower end of the pin 54 is inserted into the
valve orifice 44, the extent to which the valve orifice 44
is opened can be accordingly adjusted.

[0023] InFig. 11, the sliding button 36 is engaged with
and received within a topmost stepped portion 58 of the
bent part 56. When the adjustment mechanism is in this
configuration, the pin 54 is inserted into the valve orifice
44 tosuch an extentthatthe valve orifice 44 is fully closed.
In the configuration as shown in Fig. 11, the valve closure
member 34 is also in the valve closing position. Thus no
water can pass from the water tank 20 to the steam cham-
ber 16, as the valve 22 is closed.

[0024] In Fig. 12, the sliding button 36 is engaged with
and received within a next-to-topmost stepped portion
58 of the bent part 56. In this configuration, the pin 54 is
inserted into the valve orifice 44 to such an extent that
the valve orifice 44 is slightly open. However, as the valve
closure member 34 is still in the valve closing position,
no water can pass from the water tank 20 to the steam
chamber 16, as the valve orifice 42 of the valve 22 is still
closed.

[0025] In Fig. 13, the sliding button 36 is still engaged
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with and received within the next-to-topmost stepped por-
tion 58 of the bent part 56, and so the valve orifice 44 is
slightly open. The valve closure member 34 is now away
from the valve orifice 42 (because of the movement of
the head 48 of the pin 38 of the controlling mechanism
towards the valve closure member 34), and the valve
orifice 42 is thus open. Thus, water may pass from the
water tank 20 through the valve 22 to the steam chamber
16 at a low rate for conversion to steam for emission
through the steam outlets 18.

[0026] In Fig. 14, the sliding button 36 is engaged with
and received within a lowermost stepped portion 58 of
the bent part 56. When in this configuration, the pin 54
is inserted into the valve orifice 44 to such an extent that
the valve orifice 44 is maximally open. However, as the
valve closure member 34 is in the valve closing position,
no water can pass from the water tank 20 to the steam
chamber 16, as the valve orifice 42 of the valve 22 is still
closed.

[0027] Finally, in Fig. 15, the sliding button 36 is en-
gaged with and received within the lowermost stepped
portion 58 of the bent part 56. Because of the movement
of the head 48 of the pin 38 of the controlling mechanism
towards the valve closure member 34, the valve closure
member 34 is now away from the valve orifice 42, thus
opening the valve orifice 42. Thus, water may pass at a
high rate from the water tank 20 through the valve 22 to
the steam chamber 16 for conversion to steam for emis-
sion through the steam outlets 18.

[0028] By way of the above arrangement, the control-
ling mechanism is manually operable to control whether
steam is emitted from the iron 10, the adjustment mech-
anism is manually operable to adjust the rate at which
steam is emitted from the iron 10, although the adjust-
ment mechanism is also operable to stop emission of
steam from the iron 10.

[0029] Atransverse sectional view of an electric steam
iron according to a second embodiment of the present
invention is shown in Figs. 16 and 17, the electric steam
iron being generally designated as 100. As the basic
structure of the steam iron 100 is very similar to that of
the steam iron 10, we will here focus on the controlling
mechanism for controlling steam emission.

[0030] The controlling mechanism of the steam iron
100 includes, in addition to a manually operable lever
(not shown), a pin 138 with a cylindrical actuating head
148, a valve closure member 134, and a silicon rubber
valve membrane 152. An upper end of the pin 138 is
pivotally linked with the lever (not shown), and an lower
end of the pin 138 is fixedly engaged with the actuating
head 148. The valve closure member 134 is normally
maintained at the position shown in Fig. 16 ("valve closing
position") by a spring 150 acting on the valve closure
member 134 from below. The valve closure member 134
is pivotally engaged with the silicone rubber valve mem-
brane 152 about a pivoting axis. When the valve closure
member 134 is in the valve closing position, the valve
membrane 152 closes an orifice 154 of a valve 156 down-
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stream of a water tank (not shown) and upstream of a
steam chamber (not shown) of the steam iron 100.
[0031] The actuating head 148 (and possibly the pin
138 as well) and the valve closure member 134 are mag-
netically repulsive to each other. Both the cylindrical head
148 and the valve closure member 134 are magnets, and
the respective facing surfaces of the valve closure mem-
ber 134 and the head 148 are of a same magnetic polarity,
i.e. either both are south poles or both are north poles.
[0032] By reason of this arrangement, when a user op-
erates the lever (not shown), the pin 138 is moved down-
wardly to push the head 148 towards the valve closure
member 134. Because of the magnetic repulsion force
between the head 148 and the valve closure member
134, the valve closure member 134 is moved to pivot
downwardly (against the upward biasing force of the
spring 150) to the position as shown in Fig. 17 ("valve
opening position"), thus pivoting the valve membrane
152 upwardly to open the orifice 154 of the valve 156, as
shown in Fig. 17.

[0033] When the downward force acting on the shaft
138 is released, and with the shaft 138 returning to its
normal upper position (as shown in Fig. 16), the spring
156 will act on the valve closure member 134 to return it
to its valve closing position, to thereby pivot the valve
membrane 152 downwardly to close the orifice 154 of
the valve 156. Simply stated, when the valve closure
member 134 is at the valve closing position (as shown
in Fig. 16), the orifice 154 of the valve 156 is closed; and
when the valve closure member 134 is at the valve open-
ing position (as shown in Fig. 17), the orifice 154 of the
valve 156 is open.

[0034] It should be understood that the above only il-
lustrates examples whereby the present invention may
be carried out, and that various modifications and/or al-
terations may be made thereto without departing from
the spirit of the invention.

[0035] It should also be understood that certain fea-
tures of the invention, which are, for clarity, described in
the context of separate embodiments, may be provided
in combination in a single embodiment. Conversely, var-
ious features of the invention which are, for brevity, de-
scribed in the context of a single embodiment, may also
be provided separately or in any appropriate sub-combi-
nations.

Claims
1. A steamiron including:

a body,

a soleplate with at least one steam outlet,

a steam chamber formed between said sole-
plate and said body, said steam chamber being
in a fluid-communicable relationship with said
steam oultlet,

a water tank within said body and in a fluid-com-
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municable relationship with said steam cham-
ber,

a valve member between said water tank and
said steam chamber, said valve member having
at least a first valve orifice, and

means for controlling opening and closing of
said first valve orifice,

wherein said controlling means includes a valve clo-
sure member, an actuator and a controller,
wherein said controller is manually operable to con-
trol movement of said actuator,

wherein at least one of said valve closure member
and actuator is a magnet and the other of said valve
closure member and actuator is a magnet or is made
of a ferromagnetic or ferrimagnetic metal or metal
alloy, and

wherein said valve closure member is movable rel-
ative to said actuator and said first valve orifice be-
tween a valve closing position in which said first valve
orifice is closed and a valve opening position in which
said first valve orifice is open.

A steamiron according to Claim 1 wherein said valve
closure member is adapted to move from said valve
closing position to said valve opening position by at-
traction force or repulsion force between said valve
closure member and said actuator.

A steam iron according to Claim 1 or 2 wherein said
actuator is movable relative to said first valve orifice.

A steamiron according to any of the preceding claims
wherein said valve closure member is adapted to
move from said valve closing position to said valve
opening position when said actuator is at or within a
predetermined distance from said first valve orifice,
and said valve closure member is adapted to move
from said valve opening position to said valve closing
position when said actuator is beyond said predeter-
mined distance from said first valve orifice.

Asteamiron according to any of the preceding claims
wherein when said valve closure member moves
from said valve closing position to said valve opening
position, said valve closure member is adapted to
move a valve membrane to open said first valve or-
ifice, and when said valve closure member moves
from said valve opening position to said valve closing
position, said valve closure member is adapted to
move said valve membrane to close said first valve
orifice.

A steam iron according to Claim 4 wherein said ac-
tuator is movable linearly towards and away from

said first valve orifice.

A steamiron according to any of the preceding claims
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furtherincluding means for guiding movement of said
actuator.

Asteamironaccording to any of the preceding claims
wherein said actuator is linked with a manually op-
erable controller.

A steam iron according to Claim 8 wherein said ac-
tuator is pivotally linked with said manually operable
controller.

A steamiron according to any of the preceding claims
wherein said controller is engaged with and movable
relative to a handle of said body.

A steam iron according to Claim 10 wherein said
controller is movable relative to said handle in a first
direction to move said actuator towards said first
valve orifice and in a second direction to move said
actuator away from said first valve orifice.

A steamiron according to any of the preceding claims
wherein said valve member includes at least a sec-
ond valve orifice in fluid communication with and in
series with said first valve orifice.

A steam iron according to Claim 12 further including
means for adjusting the extent of opening of said
second valve orifice.

Asteamiron according to any of the preceding claims
wherein said actuator is out of contact with fluid pass-
ing between said water tank and said steam outlet.
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