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Description

[0001] The present invention relates to a drum type
washing machine comprising a cabinet, a tub arranged
inside the cabinet, a drum rotatably mounted in the tub
and at least one inflatable bag disposed between the
cabinet and the tub. A washing machine of this kind
is known from DE 2531265 A1. In this machine the
inflatable bags are used for safe transportation pur-
poses only.
[0002] It is well known in the art of washing machines
the need of avoiding damages to the machine when it is
transported from the factory to the shop and from the
shop to the home of the final customer. These damages,
including dents into the visible parts of the washing ma-
chine, can be caused by an undesired movement of the
tub inside the cabinet. The tub is suspended in the cabinet
by means of supporting springs and dampers, and these
are designed only for suspending the tub in a normal
configuration of use, and not for instance for supporting
the tub in a horizontal configuration of the machine (which
may happen during transportation).
[0003] Therefore, in order to solve the above problem,
transport fixation bolts and transport brackets to stiffen
the cabinet for the shock load transmitted by the transport
fixation bolts are needed in the machines according to
the state of the art. The addition of bolts, plastic spacers
and brackets to the structure of the machines (which after
transportation are no longer used), does increase the
overall cost and complexity of the known washing ma-
chines. Moreover the user has to perform a not very easy
manual operation for removing the bolts before using the
machine. If the user forgets to remove fixing bolts, the
rigid fixing of the tub can cause severe damages to the
washer which can require the intervention of the service
or even the replacement of the machine.
[0004] The above mentioned document provides a
washing machine which does not need transport fix-
ation bolts and which presents an overall cost lower
than the known machines.
[0005] The technical known solution presents inflata-
ble devices which replace the traditional transport fixation
bolts and transport brackets to stiffen the cabinet for the
shock load transmitted by the transport fixation bolts.
With the term "inflatable devices" we mean any device
which can assume a deflated configuration and an inflat-
ed configuration; such devices can comprise rubber bel-
lows, flexible bags or the like. In the inflated configuration
the inflatable devices can exert a predetermined force
on components lying nearby, like parts of the cabinet and
the washing unit (i.e. tub).
[0006] According to the invention, other advantages
can derive from the use of the inflatable air bellows or
bags as auxiliary elements of the damper/spring system
for tub suspension (which allows reducing the cost of the
suspension system), or they can even replace completely
such damper and springs.
[0007] According to another feature of the present in-

vention, the inflatable bags can be provided with air pres-
sure sensors for providing signals related to degree of
drum unbalance during spinning to a control unit of the
machine.
[0008] Further advantages and features of a washing
machine according to the present invention will become
clear from the following detailed description, with refer-
ence to the appended drawings in which:

- figure 1 is a side sectional view of a washing machine
according to the invention;

- figure 2 is a section along line II-II of figure 1;
- figure 3 is a section along line III-III of figure 2; and
- figure 4 is a simplified control diagram according to

a further embodiment of a washing machine accord-
ing to the invention.

[0009] With reference to the drawings, a washing ma-
chine 10 comprises a cabinet 12, a tub 14 arranged in
the cabinet 12 for storing washing water and detergent,
a drum 16 rotatably mounted in the tub 14 for washing
and dehydrating the laundry and a driving motor 18 po-
sitioned at the rear side of the tub and connected to the
drum 16 by a driving shaft 20. An inlet 22 for loading or
unloading the laundry is formed at the front side of the
cabinet 12, and a door 24 for opening and closing the
inlet 22 is provided at the front side of the machine 10.
[0010] A plurality of supporting springs 26 are installed
between the upper portion of the tub 14 and the upper
inner wall of the cabinet 12, and a plurality of dampers
28 are installed between the lower portion of the tub 14
and the lower inner wall of the cabinet 12, thereby sup-
porting the tub 14 with buffering.
[0011] According to the invention, between vertical
corners 12a of the cabinet and the tub 14 there are placed
four inflatable elongated bags 30 which are connected
together by means of a common piping system 32. The
bags 30 are fixed to the cabinet 12 by means of double
sided adhesive tape or by mean of any other fastening
device. According to another embodiment of the inven-
tion, a fifth inflatable bag 31 is placed between a bottom
surface 12c of the cabinet and the tub 14. This inflatable
bag 31 is preferably used for preventing the wash unit
from dropping during transport and for avoiding an over-
stress of the spring/damper system of the washing unit.
A sixth inflatable elongated bag 34 can be placed be-
tween the tub (14) and an upper rear corner 12b of the
cabinet 12.
[0012] All the inflatable bags are connected, by means
of the piping system 32, with a feeding nozzle 36 placed
preferably in the rear portion of the machine and which
can be closed by a plug 38 or by a welded portion of the
pipe (not shown).
[0013] Therefore, at the end of the production line the
bags 30 and 34 are inflated to a predetermined pressure
level, preferably comprised between 0,1 and 0,5 bar,
more preferably between 0,2 and 0,4 bar, for instance at
0,3 bar, in order to fix the position of the tub 14 with re-
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spect to the cabinet and therefore avoiding any danger-
ous relative movement. Then the nozzle 36 is closed (or
the corresponding plastic pipe is closed by welding) and
the machine can be transported safely.
[0014] When the user has to use the machine for the
first time, he has only to remove the plug 38 or to cut the
corresponding portion of the piping system 32 in order
to deflate the bags 30 and 34.
[0015] In case the washing machine has to be trans-
ported again, the user or the person of the service can
pressurize again the bags, for instance by means of a
normal bicycle pump (in this case the nozzle 36 is pro-
vided with a usual bicycle tire valve).
[0016] Test carried out by the applicant have shown
that air inflatable bags with sufficient strength to over-
come the stress during the transport shocks can be made
of polyethylene film having a thickness of 300mm or more.
These bags have passed the standard transport shocks
applied in the shipping laboratory of the applicant. Of
course other materials can be used, for instance rubber
bags or bags of multilayered flexible material (textile +
rubber) typically used for inflatable boats.
[0017] The applicant has experienced only slight de-
formations on the top rear bracket and the top front brack-
et of the cabinet (after pressurization of the bags) which
have been easily overcome by more stampings inside
the brackets to get more stiffness against bending. The
best results have been obtained with only four vertical
corner air bags 30 shaped so that they can fix the wash
unit to all the four lateral sides of the cabinet.
[0018] The inflatable bags are then mounted during
the assembly process of the washing machine into the
empty cabinet without wash unit (tub + drum). The bags
are then fixed to the side panels of the appliances with
double sided adhesive tape.
[0019] The inflatable bags are connected with the pipe
system 32. Over this pipe system they are inflated at the
end of the assembly process of the washing machine
and the pipes are closed by one or more plugs or by
permanent welding. These pipe end or ends are acces-
sible at the outside of the appliance. The customer has
to open the plug(s) or cut the welding line(s) to deflate
the inflatable bags. The inflatable bags remain in the ap-
pliance for the total life time. There is the possibility to
inflate them again for further transport of the appliance.
[0020] According to a further embodiment of the
present invention (figure 4), the pressure inside the in-
flatable bags 30 and 31 can be controlled by an electrical
pump 40 driven by the control unit 42 of the appliance.
This solution, in which a pressure sensor 44 provides
signals to the control unit 42 of the machine 10, can be
used not only for transportation purposes, but also for
partially or totally replacing the elements of the tub sus-
pension system (springs 26 and dumper 28). Of course
the level of pressure inside the inflatable bags for this
purpose is lower than the pressure level for safe trans-
portation purpose, and can be comprised between 0,05
and 0,2 bar, depending also of the dimensions, material

and shape of the bags. The changing of the pressure of
the inflatable bags has shown that it is possible to tailor
such pressure to different spinning speeds.
[0021] Another use of the inflatable bags is the control
of the unbalance, particularly during spinning at high
speed. By providing the inflatable bags with pressure
sensors 44 it is possible to derive pressure signals to the
control unit 42 which are related to the degree of unbal-
ance in the rotating drum. The pressure of the inflatable
bags 30 can be controlled also through an electrical relief
valve 48.

Claims

1. A drum type washing machine (10) comprising a cab-
inet (12), a tub (14) arranged inside the cabinet (12),
a drum (16) rotatably mounted in the tub (14) and
inflatable bags (30, 31, 34) disposed between the
cabinet (12) and the tub (14), wherein the inflatable
bags (30, 31, 34) are adapted to be used, when in-
flated at a predetermined pressure level, as a sus-
pension system for the tub (14),
characterised in that the inflatable bags (30, 31,
34) are connected to a pump (40) controlled by the
control unit (42) of the machine (10) and adapted to
pressurize the inflatable bags (30, 31, 34) at a pre-
determined pressure level depending on the phase
of the working program of the washing machine (10).

2. A drum type washing machine according to claim 1,
wherein said predetermined pressure level is com-
prised between 0,005 and 0,2 bar.

3. A drum type washing machine according to claim 1,
wherein at least one inflatable bag (30, 31, 34) is
provided with an air pressure sensor (44) connected
to a control unit (42) of the machine for drum unbal-
ance detection purposes.

4. A drum type washing machine according to claim 1,
wherein it comprises four inflatable bags (30) placed
between vertical corners (12a) of the cabinet (12)
and the tub (14) and a further inflatable bag (31) in-
terposed between a bottom surface (12c) of the cab-
inet (12) and the tub (14).

5. A drum type washing machine according to claim 4,
wherein it comprises a further inflatable bag (34) in-
terposed between an upper rear horizontal corner
(12b) of the cabinet (12) and the tub (14).

6. A drum type washing machine according to any of
the preceding claims, wherein the inflatable bags
(30, 31, 34) are fixed to the cabinet (12) with double
sided adhesive tape.

7. A drum type washing machine according to any of
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the preceding claims, wherein all inflatable bags (30,
31, 34) are connected through a pipe system (32).

8. A drum type washing machine according to any of
the preceding claims, wherein the inflatable bags
(30, 31, 34) are made of polyethylene film having a
thickness higher than 300mm.

Patentansprüche

1. Eine Waschmaschine (10) vom Trommeltyp, aufwei-
send ein Gehäuse (12), eine innerhalb des Gehäu-
ses (12) angeordnete Wanne (14), eine rotierbar in
der Wanne (14) montierte Trommel (16) und zwi-
schen dem Gehäuse (12) und der Wanne (14) dis-
ponierte aufpumpbare Taschen (30, 31, 34), wobei
die aufpumpbaren Taschen (30, 31, 34) angepasst
sind, um, wenn sie bei einem vorbestimmten Druck-
pegel aufgepumpt sind, als ein Feder-Dämpferssys-
tem für die Wanne (14) verwendet zu werden,
dadurch gekennzeichnet, dass die die aufpump-
baren Taschen (30, 31, 34) mit einer Pumpe (40)
verbunden sind, die von der Regelungseinheit (42)
der Maschine (10) geregelt und angepasst ist, um
die aufpumpbaren Taschen (30, 31, 34) bei einem
vorbestimmten Druckpegel in Abhängigkeit der Pha-
se des Arbeitsprogramms der Waschmaschine (10)
mit Druck zu beaufschlagen.

2. Eine Waschmaschine vom Trommeltyp nach An-
spruch 1, wobei der genannte vorbestimmte Druck-
pegel zwischen 0,005 und 0,2 bar liegt.

3. Eine Waschmaschine vom Trommeltyp nach An-
spruch 1, wobei mindestens eine aufpumpbare Ta-
sche (30, 31, 34) mit einem Luftdrucksensor (44) be-
reitgestellt ist, der zum Zwecke der Unwuchterken-
nung der Trommel mit einer Regelungseinheit (42)
der Maschine verbunden ist.

4. Eine Waschmaschine vom Trommeltyp nach An-
spruch 1, wobei sie vier aufpumpbare Taschen (30),
die zwischen vertikalen Ecken (12a) des Gehäuses
(12) und der Wanne (14) platziert sind, und eine wei-
tere aufpumpbare Tasche (31), die zwischen einer
unteren Fläche (12c) des Gehäuses (12) und der
Wanne (14) positioniert ist, aufweist.

5. Eine Waschmaschine vom Trommeltyp nach An-
spruch 4, wobei sie eine weitere aufpumpbare Ta-
sche (34) aufweist, die zwischen einer oberen hin-
teren horizontalen Ecke (12b) des Gehäuses (12)
und der Wanne (14) positioniert ist.

6. Eine Waschmaschine vom Trommeltyp nach einem
der voranstehenden Ansprüche, wobei die aufpump-
baren Taschen (30, 31, 34) mit doppelseitigem Kle-

beband an dem Gehäuse (12) fixiert sind.

7. Eine Waschmaschine vom Trommeltyp nach einem
der voranstehenden Ansprüche, wobei alle auf-
pumpbaren Taschen (30, 31, 34) durch ein Rohrsys-
tem (32) verbunden sind.

8. Eine Waschmaschine vom Trommeltyp nach einem
der voranstehenden Ansprüche, wobei die aufpump-
baren Taschen (30, 31, 34) aus Polyethylenfolie her-
gestellt sind, welche eine Dicke hat, die größer als
300 mm ist.

Revendications

1. Machine à laver de type à tambour (10) comprenant
une enveloppe (12), une cuve (14) agencée à l’inté-
rieur de l’enveloppe (12), un tambour (16) monté en
rotation dans la cuve (14) et des poches gonflables
(30, 31, 34) disposées entre l’enveloppe (12) et la
cuve (14), dans laquelle les poches gonflables (30,
31, 34) sont conçues pour être utilisées, quand elles
sont gonflées à un niveau de pression prédéterminé,
en tant que système de suspension pour la cuve (14),
caractérisée en ce que les poches gonflables (30,
31, 34) sont reliées à une pompe (40) commandée
par l’unité de commande (42) de la machine (10) et
conçue pour pressuriser les poches gonflables (30,
31, 34) à un niveau de pression prédéterminé fonc-
tion de la phase du programme de travail de la ma-
chine à laver (10).

2. Machine à laver de type à tambour selon la reven-
dication 1, dans laquelle ledit niveau de pression pré-
déterminé est compris entre 0,005 et 0,2 bar.

3. Machine à laver de type à tambour selon la reven-
dication 1, dans laquelle au moins une poche gon-
flable (30, 31, 34) est munie d’un capteur de pression
d’air (44) relié à une unité de commande (42) de la
machine dans un but de détection de déséquilibre
de tambour.

4. Machine à laver de type à tambour selon la reven-
dication 1, dans laquelle elle comprend quatre po-
ches gonflables (30) placées entre des coins verti-
caux (12a) de l’enveloppe (12) et la cuve (14) et une
poche gonflable supplémentaire (31) interposée en-
tre une surface de fond (12c) de l’enveloppe (12) et
la cuve (14).

5. Machine à laver de type à tambour selon la reven-
dication 4, dans laquelle elle comprend une poche
gonflable supplémentaire (34) interposée entre un
coin horizontal arrière supérieur (12b) de l’envelop-
pe (12) et la cuve (14).
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6. Machine à laver de type à tambour selon l’une quel-
conque des revendications précédentes, dans la-
quelle les poches gonflables (30, 31, 34) sont fixées
à l’enveloppe (12) avec une bande adhésive double
face.

7. Machine à laver de type à tambour selon l’une quel-
conque des revendications précédentes, dans la-
quelle toutes les poches gonflables (30, 31, 34) sont
reliées par un système de tuyau (32).

8. Machine à laver de type à tambour selon l’une quel-
conque des revendications précédentes, dans la-
quelle les sacs gonflables (30, 31, 34) sont faites de
film de polyéthylène ayant une épaisseur supérieure
à 300 mm.
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