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according to an additional operating mode of the system, dir-
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).



10

15

20

25

30

WO 2015/052633 PCT/IB2014/065089

TITLE
IRONING SYSTEM WITH SEPARABLE IRON AND MACHINE BODY

DESCRIPTION

The present invention relates to an ironing system.

Normally the ironing systems comprise an iron and a machine body connected
indissolubly and inseparably by means of an electrical cable and a pipe suited to
deliver water or steam to the iron, depending on the fact that the machine body
comprises a water tank with pump and said water is vaporized directly in the iron, or
by directly comprising the steam generating means housed in the machine body.

The following description will refer principally to the case wherein means for
generating steam to be sent to the iron are provided directly in the machine body,
but, as will be easily understood, the invention will present the same advantages that
will be described also in case the machine body comprises means for delivering
water to be vaporized directly in the iron. In other words, the advantages that will be
extensively described hereinafter and obtainable by the present invention remain
unchanged regardless of the fact that either water or steam is flowing in the pipe
connecting the machine body to the iron.

Said machine body can therefore comprise steam generation means therein,
such as a boiler, associated with a solenoid valve to enable delivery of said means
toward the iron. Said solenoid valve is controlled by a switch operable by a button
placed on the iron box-shaped body and pressed by the user during normal ironing
operations. The iron normally has a lower soleplate provided with outlet steam holes
and with an electrical resistance for heating the soleplate.

The fact that the machine body and the iron are connected indissolubly to each
other by means of said electrical cable and by means of said pipe delivering water or
steam represents a substantial limitation to these systems, in fact, the iron can be
only used when the machine body is switched on and therefore, even for small
ironing operations the whole ironing system, which is generally relatively bulky and

heavy, must be moved. The fact that the iron must always be used together with the
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machine body also leads to substantial consumption of electricity, even in cases in
which only smaller amounts would be necessary. Moreover, in the event of a fault in
the machine body or in the iron, the user generally is required to replace the entire
ironing system.

In patent applications GE2012A000049 and GE2012A000115, belonging to the
applicant of the present application, ironing systems that can operate according to at
least two operating modes are described, i.e. a first mode in which the iron is
connected to the machine body and a second mode wherein the iron can be
separated from the machine body and can be used separately therefrom, for
example for small ironing operations in which the use of the machine body it is not
essential.

Said ironing systems are provided with a first connector connected to the iron by
means of an electrical cable and by means of a pipe delivering steam or water from
the machine body to the iron. This connector can be connected to a socket provided
on the machine body or can be connected to a normal electrical power supply cable.
Said connector therefore is bearing both the electrical connections and the fittings for
supplying steam to the iron.

By way of said ironing systems provided in the previous two applications, it is
possible to disconnect the connector which connects the machine body to the iron
and connect it, by means of an additional connecting cable, to the normal electricity
distribution system.

The main purpose of the present invention is to provide a more practical and
efficient system for connecting and disconnecting the iron from the machine body
than that described in the two applications mentioned.

This object is achieved by the present invention by means of an ironing system
with separable iron and machine body, as claimed in claim 1.

Advantageously, this ironing system comprises a single multi-function connector
provided with electrical contacts and suited to be connected, according to a first
operating mode of the system, with a second connector connected inside the

machine body. Said connection is obtained both from the electrical point of view and
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from the fluid dynamics point of view, that is, for the passage of water or steam then
to be delivered to the iron by means of the multifunction connector connecting the
pipe with the iron. According a further operating mode of the system the muilti-
function connector may be connected directly or by way of an appropriate adapter to
a normal electrical supply socket, without the use of additional electrical cables or
other.

Furthermore, to optimize the ironing system at least downstream of the
connector connecting the iron to the body machine according to the invention further
safety means will be provided with respect to those already comprised in the systems
of the two patent applications mentioned and which prevent any eventual water
backflow in the pipe connecting the iron with the machine body from flowing towards
the electrical parts of the connector. Said water backflow from the pipe can be
caused by condensation of steam, if the machine body delivers steam, or may be
caused by residual water in the pipe, If the body machine delivers or had delivered
water towards the iron.

Advantageously then, the present ironing system is provided with anti-backflow
means arranged at least downstream of the multi-function connector connecting the
iron, being the downstream positioning referred to the steam or water flow direction
through the connector. Said anti-backflow means may for example be a non-return
valve which can be arranged on a steam or water pipe portion placed on the
connector or even in a subsequent pipe section. This non-return valve is normally

in the closed position and then prevents, in said pipe, any residual water from
flowing back towards the connector and to come into contact with the electrical parts
of the same.

Preferably said first connector comprises a hallow tube suited to be fitted on the
second connector of the machine body and having a seat housing said anti-backflow
means, for example, said non-return valve.

From the manufacturing point of view, the non-return valve may comprise in a
simple and effective way a shutter kept in closed position by a respective contrast

spring; said spring is suited to compress in response to a suitable pressure of the
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steam flow or water flow coming from the machine body, therefore opening the
shutter and allowing the passage of the water or steam flow.

The connector possibly connecting the machine body to the iron can be made in
two parts and comprises a first component where the anti-backflow means are
arranged and suited to be connected directly to the machine body or, by way of a
second adapter component, directly to a standard electrical supply socket.

The machine body of the present ironing system further comprises on a wall, for
example a side wall, a single second connector for connecting said first multifunction
connector.

The present ironing system moreover comprises a further electrical cable
permanently connected to the machine body and useful in case the system is used
with a machine body connected to the iron, said cable can in fact be connected to a
main electricity distribution socket.

Further characteristics and advantages of the present invention will be better
understood in the course of the following description, considered by way of non
limiting example and with reference to the accompanying drawings, wherein:

- Fig. 1 shows a schematic view of a first embodiment of an ironing system
wherein the iron is separable from the machine body and provided with a
plug or multifunction connector connected to the iron by means of a pipe
for the passage of water or steam and an electrical cable;

- Fig. 2 shows a side elevation view where further details of the multi-
function plug of Fig. 1 are visible and provided with a non-return valve
according to the present invention;

- Fig. 3 shows a schematic enlarged view of the area of the multifunction
plug where the non-return valve is provided;

- Fig. 4 shows a front view of the multifunction plug illustrated in Fig. 2;

- Fig. 5 shows a schematic view of a second embodiment of the new ironing
system where an alternative of the multifunctional plug previously
illustrated is provided;

- Fig. 6 shows a further alternative of the multifunction plug wherein the use
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of an adapter with standard contacts applicable to the plug of Fig. 5 is
provided;

- Fig. 7 shows the multifunction plug with the adapter shown in Fig. 5
mounted and provided with a non-return valve;

- Fig. 8 shows a longitudinal section view of the multi-function plug
comprising the non-return valve provided on a tubular element for the
connection to the iron.

With reference to the accompanying drawings and with particular reference to
Fig. 1 thereof, with numbers 1 and 2 are respectively indicated an iron and a machine
body of an ironing system according to the present invention. The iron 1 comprises at
the bottom a soleplate 3 for delivering steam provided with a series of small holes,
not visible in the figure. Above the soleplate 3 a chamber 4 is arranged wherein a
series of cavities are formed, known per se, communicating with the steam delivery
holes. Said soleplate 3 will also be provided with heating means, such as an
electrical resistance or the like. The iron 1 and the machine body 2 are connected by
means of a water or vapor transmission pipe 12 from the machine body 2 to the iron
1 and by means of a multipolar electrical cable 5 which runs parallel to said pipe 12.
Said electrical cable 5 and said pipe 12 have a first multifunction connection plug 15
suited to be connected with a first connection socket 14 placed on an outside wall of
the machine body 2. In the iron 1 a switch 6 is arranged, controlled by a button 7
operable by the user and connected by means of the multi-polar cable 5 to a solenoid
valve 8 of the machine body 2. The water or the steam coming from the pipe 12
arrives to a fitting 13 arranged above the chamber 4 of the iron 1. The machine body
2 internally comprises means 9 for producing steam, for example a boiler, in which
water is introduced from an admission channel 10 closed at the top by a cap 11.
Alternatively, as mentioned, said means 9 may be a water tank associated with a
pump delivering water directly to the iron 1 through the pipe 12. The water is then
vaporized in the iron 1 by way of known system, for example a dripping system or
other. Returning to the example of the steam, the solenoid valve 8 controls the steam

supply from said means 9 and is connected, through a pipe portion 12', to the first
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connection socket 14 placed on the external wall of the machine body 2. A three-pole
electrical cable 16 is provided for the machine body electricity supply and is provided
with a standard plug 17 connected to the normal electrical system. A portion 18 of
multipolar electrical cable is connected to one end to the socket 14, and by means of
appropriate contacts will be then connected to the multipolar cable 5; said portion 18
of electrical cable will be connected, at the other end and by means of a clamp not
shown, to the electricity supply three-pole cable 16. Said cable portion 18 will carry
an additional conductor wire connected to the solenoid valve 8. The multifunction
plug 15 comprises four electrical contacts: a phase electrical contact CF; a neutral
electrical contact CN; a grounding electrical contact CT; and a return electrical
contact CR, which connect the switch 6 of the iron 1 to the solenoid valve 8. In
practice, in this embodiment of the present system the multifunction plug 15 is
compatible with both the socket 14, which will obviously be provided with appropriate
connection seats for the contacts listed above, either directly with a regular electricity
distribution outlet, such as a household socket. For description purposes of the
present invention, the connecting of the various electrical wires and of the various
internal contacts to the iron 1 and to the machine body 2 have been omitted for
reasons of clarity and for the fact that they fall outside the scope of the present
invention, in each case for more details about said connecting, and said contacts
please refer to the descriptions of the two patent applications GE2012A000049 and
GE2012A000115 mentioned previously. Similarly to what has been said concerning
the steam, in case of using water pumped from the machine body 2, said water
would pass through the solenoid valve 8, the pipe portion 12', the socket 14, the plug
15 and thus the pipe 12. In this case the water sent to the iron 1 would vaporize
directly inside the same.

In Fig. 2 the multifunction plug 15 is shown which comprises in addition to the
electrical contacts previously described also a hollow tube 43, internally hollow, in
which a non-return valve 19 is inserted or any other anti-backflow means. As
described in patent applications mentioned above, said hollow tube 43 can be fitted

on one side on the pipe 12 which leads steam to the iron 1 and on the other side, on
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the pipe portion 12 inside the machine body 2.

In Fig. 3 the area where the hollow tube 43 is provided is illustrated in a larger
scale, which essentially is a rigid or flexible tubular element, inside which the non-
return valve 19 is arranged. Said non-return valve 19 advantageously has the
function of preventing that any residual water in the steam supply pipe 12, by gravity,
can come into contact with the electrical parts of the multifunction plug 15. It is
therefore evident that said non-return valve 19, or any other means to be used
having the same function, has the same advantages and performs the same function
even if from the machine body 2 water and not steam will be sent into the iron 1,
always through the pipe 12.

To better understand how the multifunction plug 15 is made the front view of
Fig. 4 is seen, where both the hollow tube 43 for the passage of steam and the return
electrical contact CR are shown.

The diagram of Fig. 5 shows an alternative of the present ironing system in
which a multifunction plug 15' is provided having a first component 115 provided with
the hollow tube 43 for the passage of steam and with appropriate electrical contacts.
Said component 115, will engage directly into the socket 14 of the machine body.

Said multi-function plug 15 to be connected even to a normal household
electrical supply socket requires a second adapter component 215 shown in Fig. 6
and comprising the grounding CT, neutral CN and of phase CF electrical contacts.
The electrical return contact CR is already arranged in the first component 115,
which will engage with the pipe portion 12' inside the body.

In Fig. 7 the complete multifunction plug 15' of the first component 115 and of
the adapter component 215 is shown. The non-return valve 19 will be placed in the
component 115 inside the tubular element or hollow tube 43 which, as also seen in
the front view of Fig. 4 concerning the first embodiment of the plug 15, is located
beside the non-return contact CR.

In Fig. 8 the non-return valve 19 is shown arranged inside the hollow tube 43
and suited to prevent the electrical parts of the plug 15 from getting wet by any

residual water descending along the pipe 12. The description of the valve 19 makes
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reference to the plug 15 of the first embodiment, but may be related in a similar way
also to the plug 15', wherein the hollow tube 43 is arranged in the component 115. As
can be seen the hollow tube 43 is fitted on the right end, looking at the figure, inside
an end portion of the pipe 12 for transporting water or steam V, which will be fed by
the machine body when the present system is expected to function with the iron
connected to the machine body. Even in the case of supplying water from the
machine body the travelling direction of said water will always be the direction
indicated by V, as well as the steam. Said valve 19 comprises a shutter 119 and a
return spring 219 and is housed inside a tubular seat 143 formed inside the hollow
tube 43 and having a larger cross section with respect to the rest of the hollow tube
43. In the annular slep 243 that is formed in the border area between the portion of
the hollow tube 43 with smaller section and the seat 143 with greater section an
abutment seat for said shutter 119 is then obtained, which is normally maintained in
the illustrated closed position by the spring 219. Said spring 219, at the opposite end
with respect to the shutter 119, is fixed on a support tubular element 319, which
keeps it in position and is also housed inside the seat spring 143. Said return spring
219 is set to allow the passage of the steam in the direction V shown, and then
following the passage of the steam inside the hollow tube 43 compression of said
spring 219 will occur and a consequent detachment of the shutter 119 from the
abutment seat 243, so as to let the steam flow towards the pipe 12. When the steam
supply from the ironing system machine body is interrupted, the valve 19
automatically closes due to the spring 219 that expands and returns the shutter 119
to the closed position, which will return into abutment on the annular slep 243.

The present ironing system can operate in a first mode wherein the iron 1 is
connected to the machine body 2 and according to another operation mode wherein
the iron 1 is disconnected from the machine body 2 and is directly connected to the
normal electrical supply socket. Considering for example the first embodiment of the
multifunction plug 15, when the present system will work connecting the iron 1 to the
machine body 2, the steam produced by the boiler 9, or the water pumped from the

machine body 2, will pass through the solenoid valve 8, of the pipe portion 12', and
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then through the socket 14 and the multifunction plug 15, therefore will flow into the
pipe 12 and then will reach the iron 1. As said the steam flow or water flow pressure
will be such as to compress the spring 219 of the non-return valve 19, for which the
shutter 119 will translate towards left, looking at Fig. 8, and will let the steam flow go
into the pipe 12. When the pressure is lowered below a certain limit, said shutter
returns to the closed position pushed by the spring 219 and the non-return valve 19
closes automatically.

In the second operation mode of the present system, i.e. with the iron 1 is
separated from the machine body 2, the non-return valve 19 remains advantageously
always closed and the electrical cable 5 of said iron 1 may be directly connected to
the electrical supply socket via the plug 15 as in the diagram of Fig. 1, or a simple
adapter component 215 may be provided which is connected to the component 115
of the plug 15' illustrated as alternative embodiment in Fig. 5, 6 and 7.

Regarding the non-return valve 19, or any other appropriate anti-backflow
means, the important aspect is that the latter is positioned downstream of the
electrical components of the plug 15 with respect to the steam or water flow V, so in
essence downstream of the various contacts CR, CN, CF and CT, for which the latter
may possibly also be arranged directly within a portion of the pipe 12 rather than
inside the tubular element or hollow tube 43, which in turn will be fitted to the pipe
portion 12' inside the machine body 2 and can itself cooperate with a further non-
return valve provided in said portion 12".

Once again we want to emphasize that, the same advantages obtainable by the
present invention and widely described above can be obtained also if within the
machine body 2 a tank associated with means for pumping water towards the iron 1,
always via the pipe 12, is provided, which in this case will deliver water and not
steam to said iron 1. Said water will be vaporized directly inside the iron 1 by means
of known systems, such as drip systems or the like.

As it has been seen, the ironing system according to the invention has important
versatility and safety characteristics, as it is provided that the iron may be directly

connected to a household electrical supply socket or may be used in combination
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with the machine body in a simple and secure way, thus ensuring that the electrical
parts of the multifunction plug remain in any case isolated from any water backflow

inside the supply pipe to the iron.
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CLAIMS

1. An ironing system, comprising an iron (1), a machine body (2) provided with
means (9) for producing steam or delivering water directly to the iron (1), a pipe (12)
delivering steam or water from the machine body (2) to the iron (1) and an electrical
cable (5) for supplying the iron (1), characterized in that said pipe (12) and said
electrical cable (5) coming from the iron (1) comprise a first multi-function connector
(15, 15") provided with a series of electrical contacts (CN, CR, CT, CF) and suited to
be connected, according to a first operating mode of the system, to a second
connector (14) connected to a portion (12') of the pipe for the passage of water or
steam inside the machine body (2) and connected to a portion (18) of electrical cable
inside the machine body (2), or suited to be connected, according to a further
operating mode of the system, directly or by means of an appropriate adapter (215)
to the electricity distribution system, thus excluding the machine body (2).

2. The ironing system according to claim 1, characterized in that at least in a
portion (43, 12) of the tubular element for the passage of water or steam (V)
arranged downstream of said electrical contacts (CN, CR, CT, CF) anti-backflow
means (19) are positioned, which means are suited to prevent that any residual water
in said pipe (12) would come into contact with said electrical contacts (CN, CR, CT,
CF) of the multifunction connector (15, 15").

3. The ironing system according to claim 2, characterized in that said first
connector (15, 15') comprises a hollow tube (43) that can be fitted on the second
connector (14) of the machine body (2) and bearing a seat (143) for housing said
anti-backflow means (19).

4. The system according to claim 2, characterized in that said connector (15"
comprises a first component (115) where said anti-backflow means (19) are arranged
and connectable directly to the machine body (2) or, by way of a second adapter
component (215), directly to a standard electrical power supply socket.

5. The ironing system according to claim 2, characterized in that said means

comprise at least one non-return valve (19).
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6. The ironing system according to claim 5, characterized in that said non-return
valve (19) is placed in said multi-function connector (15, 15").

7. The system according to claim 5, characterized in that said non-return valve
(19) comprises a shutter (119) maintained in the closed position by a corresponding
contrast spring (219), being that said spring (219) is suited to be compressed
following a suitable pressure of the steam flow (V) or of water coming from the
machine body (2).

8. The ironing system according to claim 1, characterized in that the machine body
(2) comprises on a wall of a single second connector (14) for the connection to said
first connector (15, 15").

9. The ironing system according to claim 1, characterized by comprising a further

electrical cable (16) permanently connected to the machine body (2).

12
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