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(54) Combined drying-washing machine with heating pump

(57) Clothes washing and drying machine, compris-
ing an upper main body (1), a tub (2) possibly containing
a rotating drum, a heat pump (10,11), a conduit (22,23)
for the ventilation of said tub (2), said conduit comprising
an intake conduit (22) for hot and dried air blown into said
tub, and a suction conduit (23) for moisture laden air ex-
iting from said tub, wherein it comprises also a lower

basement (3) connected to the lower side of said upper
main body (1), in which basement (3) said heat pump
(10,11) is lodged.

Said intake conduit (22) is placed between said
basement (3) and a first opening (20) on said tub (2), and
said suction conduit (23) is placed between said base-
ment (3) and a second opening (21) on said tub (2).
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Description

[0001] The present invention refers to an improved
kind of combined clothes washing machine, preferably
for use in household, provided with devices which make
it able to operate also as a drying machine, using an heat
pump to heat the air and to condense the humidity therein
contained.
[0002] Washing drying machines are largely known in
the art to generally operate in various modes, particularly
to condense an hot air flow that is blown into the drum
and that removes the moisture from the clothes, or in the
exhaust mode, in which said flow of moisture-laden hot
air is exhausted as such outside the machine.
[0003] These machines are largely known to be sub-
stantially implemented by installing a ventilation system,
i. e. usually a blower formed by a fan and an electric
motor associated thereto, and a heating arrangement,
which draw air from the outside and, via appropriate con-
duit arrangement, heat up such air and blow it into and
through the drum holding the clothes to be dried.
[0004] The hot air is then conveyed and blown to con-
densation means able to condense the moisture collect-
ed and contained in said air.
[0005] One of the techniques to heat-up the air and to
make its moisture to condense is using a heat pump; as
well known, this is used because its energy efficiency
with respect to the alternative modes of exploitation of
the energy consumption.
[0006] Such examples of the use of a heat pump in a
drying machine are exemplary shown in the patents EP
0 467 188 A1, and in EP 1001 07 A1.
[0007] However the use of a heat pump in a drying
machine is not without limitations.
[0008] From EP 1 156 149 A3, (ZUG AG), it is divulged
the installation of a heat pump in a drying machine; how-
ever said solution has the drawback in that the heat pump
is placed as a separate module within the body of the
same machine, and so it takes a remarkable room that
sacrifies the tub volume so greatly limiting the drying ca-
pability.
[0009] Furthermore the same encumbrance limitation
to which is necessarily subjected the same heat pump
restricts its capability of generating a desirable required
amount of drying heat and cold for the condensation, and
practically reduces the overall drying power, restricting
also its better energy efficiency.
[0010] From US 2002/0017117 A1 it is divulged a so
called "laundry centre" provided with a number of sepa-
rate compartments wherein respective devices for the
laundry care are lodged; however, even if a drying ma-
chine can be provided and associated with said laundry
centre, there is no provision for a heat pump associated
to it, and obviously the opportunity to lodge a heat pump
in one of said compartments is neglected; all that does
waste one of the advantages provided with a laundry
centre that takes a lot of household room.
[0011] From the patents EP 1 205 129 A1, DE 197

16825 A1, DE 299 14603 U1, DE-GM 81 04 728.2 it is
known a pedestal or basement able to keep raised a
washing machine, or a generic household appliance, in
order to make easier its use; although effective, such
basement is not exploited for other advantageous pur-
poses, as for example to use the room available into it.
[0012] It is also known in the prior art and in the market,
and it is spread mainly in the USA, to implement a ped-
estal or basement that is placed under a combined
household washing-drying machine; however such
basement is provided only with an extractable drawer
wherein the laundry to be washed, or other washing ac-
cessories, are placed.
[0013] It would therefore be desirable to provide a com-
bined washing-drying machine able to join in a synergical
way both the opportunities of an associated heat pump
and the features of a basement that is placed under said
machine, as well as the advantages of placing said heat
pump outside the main body of the machine, therefore
avoiding all constraints for the washing and drying ca-
pacity of the machine.
[0014] Such aim should be achieved without signifi-
cantly increasing the machine complexity, and keeping
down the production costs with respect to the production
costs of a conventional washing machine provided with
a fully integrated heat pump.
[0015] According to the present invention, this aim is
reached, along with further ones that will be apparent
from the following description, in a combined wash-
ing-drying machine incorporating a heat pump as recited
in the appended claims.
[0016] Anyway the features and advantages of the
present invention will be more readily understood from
the description that is given below by way of a non limiting
example with reference to the accompanying drawings,
in which:

- fig. 1 shows a perspective view of a combined wash-
ing-drying machine provided with a heat pump as-
sembled according to the invention,

- fig. 2 shows a perspective exploded view of the ma-
chine of fig. 1, disassembled in its two main sub-as-
semblies,

- fig. 3 shows a transparent view of the devices that
make up the heat pump, and of the operating con-
nections with the washing tub, in a washing machine
according to the invention,

- fig. 4 illustrates symbolically the positioning of the
washing tub with respect to the basement, and of
the ventilation ducts in a washing machine according
to the invention.-

[0017] With reference to fig. 1 and 2 a machine accord-
ing to the invention comprises a main upper body 1 in
which the washing tub 2 is placed, which contains the
rotating drum, not shown.
[0018] The main upper body 1 corresponds both in the
external size and in the internal structure to a conven-
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tional washing machine, so a machine according to the
invention may be implemented simply using a fully nor-
mal washing machine that has to only slightly be modified
as it will be further on described.
[0019] With ref. to fig. 3, said machine comprises, in
the lower face, a pedestal or basement 3 able to be laid
down on the floor, and that therefore works as the base-
ment of the same machine; inside said basement 3 all
devices that normally form a heat pump, i. e. a compres-
sor 10, a condenser 11, an evaporator 12 and other as-
sociated devices, needed to its operation, are placed.
[0020] With ref. also to fig. 4, on the upper portion of
the surface of the tub 2 two openings 20 and 21 are made,
so that the liquor contained in the tub is prevented from
flowing out from them.
[0021] From the heat pump placed in said basement
two separate air conduits are placed and are oriented
upwards, one intake conduit 22 reaching said tub and
going into it through a proper mouth on said opening 20,
and a suction conduit 23 deriving from said second open-
ing 21 and leading to said lower heat pump.
[0022] The structure and the configuration of the heat
pump is such that an hot air flow is produced and emitted
from said condenser 11, and that said hot air flow is blown
into said intake conduit 22 so that it enters the drum to
dry the clothes; correspondently a flow of moisture laden
air is sucked from the drum through said suction conduit
23, said flow being conveyed towards said evaporator
12 lodged inside said basement.
[0023] Furthermore in the proper position in the drying
air circuit, i. e. from the tub to the heat pump or from the
heat pump to the tub, but preferably inside said base-
ment, a fan 15 is arranged to circulate the drying air, as
symbolically illustrated in fig. 3.
[0024] It will be now clear that the just described in-
vention allows the use of a heat pump to efficiently dry
the clothes contained in a washing machine, as the heat
pump is not limited in its size, and furthermore the wash-
ing machine maintains its whole operating features as in
no way is restricted in its operating means and in its in-
ternal architecture, beside of course the installation of
said conduits 22 and 23.
[0025] The control means of said heat pump may be
easily placed on the upper control board of the same
machine, and the related electric connections, not
shown, may easily be joined to the various devices of the
same heat pump in a safe and simple way, perfectly at
the reach to the man skilled in the art.
[0026] Essentially the functional links between the up-
per washing machine and the lower basement are pro-
vided, further to the electric connections, by said two con-
duits 22 and 23.-
[0027] Advantageously said upper body 1 and said
basement 3 are made independently to each other and
they can be engaged only in the final assembly, so that
the modularity, the transportation and the final installation
are favoured.
[0028] To this purpose said upper body 1 and said

basement 3 are provided with means apt to a reciprocal
engagement and which are selectively activable/discon-
nectable; preferably said means comprise two rods or
pins 8 which protruding from the front corners of said
bodies, are oriented vertically towards the opposite body
and engage with corresponding holes or lodgements, not
shown, placed in respective corners of said opposite
body.
[0029] In fig. 2 said rods 8 are placed on the lower side
of said main body 1, and the basement and the upper
body are further connected to each other by two brackets
9 arranged on the back side of said basement and said
upper body.
[0030] The upper side of said basement is advanta-
geously provided with a separation means 25, in order
to protect the basement and the devices there contained
from possible water leakage dripping down from the
washing machine; such separation means may be real-
ised by a flat, rigid and horizontal surface, whose two
opposite edges are continued with respective vertical and
opposed portions 28, 29, oriented downwards and so
parallel to each other, and sized in such a way to realise
two opposite side walls of said basement 3.-
[0031] Therefore the maintenance of said basement 3
and of the heat pump therein contained is improved; in
the facts it will be enough with simple operations to sep-
arate said two bodies 1 and 3, and to remove said sep-
aration means 25 and related walls 28, 29 to access with
the highest simplicity and safety to the inner basement
both from its top and from its sides.-

Claims

1. Clothes washing and drying machine, comprising:

- an upper main body (1),
- a tub (2), possibly containing a rotating drum,
- a heat pump provided with a compressor (10),
a condenser (11) an evaporator (12) a fan (15),
- a conduit for the ventilation of said tub, into
which sad fan said evaporator and said con-
denser are lodged,
- said conduit comprising an intake conduit (22)
for hot and dried air blown into said tub, and a
suction conduit (23) for moisture laden air exiting
from said tub, characterised in that it compris-
es also a lower basement or pedestal (3) con-
nected to the lower side of said upper main body
(1), in which basement said heat pump is lodged.

2. Machine according to claim 1, characterised in that
said intake conduit (22) is placed between said base-
ment (3) and a first opening (20) on said tub, and
said suction conduit (23) is placed between said
basement and a second opening (21) on said tub.

3. Machine according to claim 2, characterised in that
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connecting means are provided which are able to
selectively connect/disengage said basement (3)
from said upper main body (1), said means compris-
ing at least a rod (8) placed on the front portions and
a bracket (9) on the back portions of said main body
and said basement.

4. Machine according to any previous claim, charac-
terised in that said basement is provided with rigid
separation means placed between said upper main
body (1) and the lower portion of said basement.

5. Machine according to claim 4, characterised in that
said separation means comprises a flat surface (25)
having its size basically identical to the horizontal
section of said basement, two opposite edge (26,
27) of said flat surface being joined with two respec-
tive vertical walls (28, 29) oriented downwards, par-
allel to each other and apt to close two respective
lateral sides of said basement.
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