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(57) Abstract: The present invention relates to a cleaning machine, such as a laundry cleaning machine, comprising a fluid tight
pressure vessel defined by a pressure vessel housing. The pressure vessel housing includes a treatment compartment housing, which
& defines a treatment compartment, and a driving unit compartment housing, which defines a driving unit compartment and protrudes
& from the treatment compartment housing. The driving unit compartment is connected to the treatment compartment such that there
is fluid communication between the driving unit compartment and the treatment compartment . The pressure vessel housing has an
opening for exposing the driving unit compartment, and a removable closing member for closing the opening in a fluid and pressure
tight manner. The closing member includes at least a portion of the driving unit compartment housing such that, when the closing
member is removed, the driving unit compartment is accessible outside of the treatment compartment .
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CLEANING MACHINE

Technical Field of the Invention

The present invention relates a cleaning machine,
such as a laundry cleaning machine, comprising a fluid

tight pressure vessel defined by a pressure vessel

housing.

Background Art

Cleaning machines, which are used with non-aqueous
cleaning mediums such as dry cleaning machines for use
with densified liquid treatment gas, for example carbon
dioxide, are known. Such cleaning machines are usually
equipped with a treatment chamber in which a drum is
rotatably arranged for receiving objects to be cleaned,
such as laundry, and a driving unit, which is operable to
rotate the drum. In conventional cleaning machines, the
driving unit is placed outside of the treatment chamber
and acts on a shaft of the drum passing though a wall of
the treatment chamber. Since it is difficult to properly
seal the rotating shaft due to the high pressure inside
the treaﬁment chamber, the driving unit of more recent
machines is placed ingide the treatment chamber.

The drum of the cleaning machine should be easily
accessible for loading and unloading the laundry.
Therefore the driving unit is usually located behind the
drum in the treatment chamber of the cleaning machine,
c.f. for example US 6,351,973 Bl, where a cleaning
apparatus for use with carbon dioxide is described.

A problem associated with these known cleaning
machines is that the drum has to be removed in order to
enable access to the driving unit, for example a motor
and possibly a transmission, for service purposes or
repairs. This is a time consuming and tedious operation,
especially for a machines running with densified liquid

state treatment gas, such as carbon dioxide, where the
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components are robust and correspondingly heavy in order
to withstand the high pressure in such machines.
Furthermore, after removing the drum, the driving unit
can only be reached through the washing chamber of the
machine. Since the washing chamber usually is very narrow
for an operator to crawl into, if at all possible, the
access to the driving unit may nevertheless be

restricted.

Summary of the Invention

It is therefore an object of the present invention
to provide a cleaning machine, such as a laundry cleaning
machine, which alleviates the above-mentioned problems.

According to the invention this object is achieved
by a cleaning machine accofding to claim 1.

A cleaning machine, such as a laundry cleaning
machine, according to the invention comprises a fluid
tight pressure vessel defined by a pressure vegsel
housing; wherein

the pressure vessel housing includes a treatment
compartment housing, which defines a treatment
compartment, and a driving unit compartment housing,
which defines a driving unit compartment and protrudes
from the treatment compartment housing;

the driving unit compartment is connected to the
treatment compartment such that there is fluid
communication between the driving unit compartment and
the treatment compartment;

the pressure vessel housing has an opening for
exposing the driving unit compartment, and a removable
closing member for closing the opening in a fluid and
pressure tight manner; and wherein

the closing member includes at least a portion of
the driving unit compartment housing such that, when the
closing member is removed, the driving unit compartment

ig accessible outside of the treatment compartment.
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Due to the driving unit compartment housing being
arranged protruding from the treatment compartment
housing and the removable closing member including a
portion of the driving unit compartment housing, it is
sufficient to remove the closing member for accessing the
driving unit compartment. Thus, it is not required to
remove any other components of the cleaning machine, such
as for example the drum and possibly the entire front end
wall of the prior art machines, for exposing the driving
unit compartment. In addition, the driving unit
compartment is accessible from outside of the cleaning
machine without having to pass through the treatment
compartment. Consequently, the access to the driving unit
compartment is considerably facilitated compared to the
prior art machines.

The invention relates to cleaning machines for
washing articles, such as garments and fabrics, and for
domestic or professional use. The invention relates
especially to cleaning machines adapted to be used with
liquified treatment gas, such as carbon dioxide.

The cleaning machine according to the invention
includes a fluid tight pressure vessel housing defining a
pressure vessel. The fluid tight pressure vessel prevents
the cleaning medium from escaping the pressure vessel,
which could be harmful if an unhealthy cleaning medium is
used, for example carbon dioxide.

The cleaning machine according to the invention
includes a treatment compartment and a driving unit
compartment defined by a treatment compartment housing
and a driving unit compartment housing respectively. In
the treatment compartment, the objects to be cleaned are
treated with the cleaning f£luid. According to the
invention, any items may be housed in the driving unit
compartment and preferably components of the cleaning
machine which are liable to service and repairs, such as
at least a portion of a motor and/or a transmission

arrangement.
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According to the invention, the treatment
compartment and the driving unit compartment are in fluid
communication with each other. An advantage herewith is
that the need of a fluid and pressure tight sealing
between the driving unit compartment and the treatment
compartment is eliminated. Especially in case of a carbon
dioxide cleaning machine, which operates with a high
pressure in the treatment compartment and has a rotating
shaft péssing between the compartments, a fluid tight
pressure seal is difficult and expensive to obtain due to
the rotating shaft, especially if there are high pressure
differences such as in carbon dioxide machines.
Electrical motors are known from the prior art, which
function well if exposed to the high pressure and gas of
a carbon dioxide dry cleaning machine, c.f. for example
US 6,351,973 Bl. Consequently, according to the
invention, fluid is allowed to travel between the
treatment compartment and driving unit compartment such
that any pressure differences are equalized.

According to the invention, a portion of the
pressure vessel housing constitutes a treatment
compartment hosing and a portion of the pressure vegsgel
housing constitutes the driving unit compartment housing.
The treatment compartment housing and the driving unit
compartment housing are arranged such that driving unit
compartment housing forms a protrusion at the treatment
compartment housing. In other words, the driving unit
compartment is a separate extension of the treatment
compartment having a smaller cross section than the
treatment compartment. An advantage herewith is that the
driving unit compartment housing is accessible from
outside of the treatment chamber. According to the
invention, the driving unit compartment can protrude from
the treatment compartment in any direction.

The cleaning machine according to the invention
furthermore includes a closing member, which includes at

least a portion of the driving unit compartment houging
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and which cooperates with an opening provided in the
pressure vessel housing. The opening is closable by the
closing member such that the pressure vessel housing
defines a fluid tight pressure vessel enclosing both the
treatment compartment and the driving unit compartment.
Items in the driving unit compartment can be reached
through the opening for service or repairs purposes when
thechosing member is removed.

According to the invention, the closing member can
include a portion of the driving unit compartment housing
together with adjacent portions of the pressure vegsel
housing. It is also possible that the cloging member
includes only a portion of the driving unit compartment
housing. The closing member can have any guitable size
and shape as long as it cooperates with the opening.
However, normally the opening will not be larger than
necessary for enable access to items in the driving unit
compartment. Thus, the closing member will be smaller and
consequently weigh less than an entire end wall of a
prior art machine.

According to the invention, when the closing member
is removed from the opening, the closing member can be
completely separated from the pressure vegsgel housing or
it can be pivotally connected thereto, for example by
hinges. ,

According to one embodiment of the invention, the
closing member includes the entire driving unit
compartment housing. An advantage herewith is that the
interior of the driving unit compartment is exposed from
several sides, which facilitates the access of any items
therein.

According to one embodiment of the invention, the
driving unit compartment housing has a hoodlike shape,
i.e. the driving unit compartment housing has side walls,
one end wall and one open end as entrance opening.
According to one embodiment, the driving unit compartment

housing has the form of a circular cylinder with a
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hemispherical end plate at one end and an entrance
opening at the other end.

According to one embodiment of the invention, the
driving unit compartment is substantially smaller than
the treatment chamber. Consequently, even for a carbon
dioxide cleaning machine having a closing member which
includes the entire driving unit compartment housing, the
closing member will have a weight manageable by a single
operator.

According to one embodiment of the invéntion, the
cleaning machine is of a type further including, disposed
in the pressure vessel, a drum, for receiviﬁg objects to
be cleaned, and a driving arrangement. The drum is
rotatbly arranged in the treatment compartment and the
driving arrangement is at least partially arranged in the
driving unit compartment. The driving arrangement is
connected to the drum and operable to rotate the drum.
The driving arrangement normally comprises a motor and
possibly a transmission arrangement, which can include a
gearing. '

According to one embodiment of the invention, the
driving arrangement extends from the driving unit
compartment into the treatment compartment through a
transmission opening in the treatment compartment
housing.

Fluid communication between the treatment
compartment and the driving unit compartment can be
realized by a fluid communication opening, such as a
separate opening or a transmission opening for the
passage of parts of any driving unit.

According to one embodiment of the invention, the
driving arrangement is supported in the fluid
communication opening such that liguid communication
between the treatment compartment and the driving unit
compartment is obstructed. An obstruction can be in the
form of for example a shield, a bearing or a seal.

Thereby it is achieved that no or only little liquid is
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exchanged between the treatment compartment and the
driving unit compartment, whereas gas flow for pressure
equalizing is permitted. An advantage herewith is that
any impurities in the cleaning substance, which for
example originate from the objects to be cleaned, will
not reach the driving arrangement inside the driving unit
compartment, where the impurities could cause damage to
the driving arrangement. This risk is reduced even more,
if the fluid communication opening is located above the
maximum level of the cleaning liguid in the treatment
compartment.

According to an embodiment of the invention where
fluid communication between the treatment compartment and
the driving unit compartment is effected by a separate
fluid communication connection, a substantially fluid and
pressure tight sealing can be provided in the
transmission opening. Such a sealing, even if located
round a rotating shaft, is substantially less complicated
than a sealing between compartments with high pressure
differences, such as in a carbon dioxide cleaning
machine. If in addition a suitable filter is provided in
the separate fluid connection of the compartments, it is
possible to almost entirely prevent impurities to reach
the driving unit compartment from the treatment
compartment.

According one embodiment of the invention, the
entire motor ig located in the driving unit compartment.
A further advantage is obtained if the closing member
includes the entire driving unit compartment housing,

i.e. the motor is exposed for service and repairs from
geveral sides thereof when the closing member is removed.

According to one embodiment of the invention, the
cleaning machine further includes a support structure
mounted to and supported by the treatment compartment
housing. The driving arrangement of this cleaning machine
according to this embodiment is mounted to the support

structure. Since the driving arrangement is fully
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supported without the closing member, it is especially
easy to remove the closing member and thereafter perform
any work on the supported driving arrangement.

According to one embodiment of the invention, the
driving arrangement is aligned in a straight line with
the axis of rotation of the drum. Consequently, the
driving unit compartment is located such that the axis of
rotation passes through the driving unit compartment.
Thereby is achieved that the transmission from the motor

to the drum is especially simple.

Brief Description of the Drawings

The invention may be performed in many different
ways, and by way of example only, embodiments thereof
will now be described in detail with reference being made
to the accompanying drawings, in which:

Fig. 1 is a schematic longitudinal sectional view of
a cleaning machine according to a first embodiment of the
invention;

Fig. 2 is a schematic sectional view in the
longitudinal direction of a cleaning machine according to
a second embodiment of the invention;

?ig. 3 igs a schematic longitudinal sectional view of
a driving unit compartment and an adjacent portion of a
treatment compartment of the cleaning machine according
to the first embodiment of the invention; and

Fig. 4 is a schematic longitudinal sectional view of
a driving unit compartment and portion of a treatment
compartment of the cleaning machine according to the
second embodiment of the invention.

Fig. 5 is a schematic longitudinal sectional view of
a driving unit compartment and portion of a treatment
compartment of the cleaning machine according to a third

embodiment of the invention.
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Detailed Description of Preferred Embodiments of the

Invention

With reference to Figs. 1 and 3, a cleaning machine
in the form of a laundry dry cleaning machine adapted to
be used with liguefied carbon dioxide according to a
first embodiment of the invention is shown.

The cleaning machine comprises a fluid tight
pressure vessel defined by a pressure vegsel housing 1.
The pressure vessel housing 1 includes a treatment
compartment housing 2 defining a treatment compartment 3
and an driving unit compartment housing 4 defining an
driving unit compartment 5. A drum 6 is rotatbly arranged
in the treatment compartment 3. A driving arrangement,
including a motor 7 and a transmission arrangement 8, is
connected to and operable to rotate the drum 6. The motor
7 is arranged in the driving unit compartment 5 and the
transmission arrangement 8 extends from the motor 7 in
the driving unit compartment 5 to the drum 6 in the
treatment compartment 3. At a front end of the cleaning
machine, the treatment compartment housing 2 is provided
with a laundry opening for loading/unlocading the drum 6.
The laundry opening is closable by a door 9 in a fluid
and pressure tight manner.

The driving unit compartment 5 is connected to the
treatment compartment 3 such that there is fluid
communication between them. The fluid communication is
realized by a fluid communication opening 11 at a rear
end of the treatment compartment housing 2, which formgs a
passage for fluid between the treatment compartment 3 and
the driving unit compartment 5. The fluid communication
opening 11 is also a transmission opening through which
the transmission arrangement 8 extends. A seat 19 is
provided around the fluid communication opening 11 on the
outside of the treatment compartment housing 2.

The drum 6 is arranged to rotate about a horizontal
central axis 10. A rotating shaft 13 of the drum 6 is

supported in the fluid communication opening 11 by a
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bearing arrangement 12. Thus, the fluid communication
opening 11 is located at approximately half the height of
treatment compartment 3. Since the cleaning machine is
adapted to operate with a level of carbon dioxide liquid
up to one third of the height of treatwent compartment 3,
the fluid communication opening 11 is located above the
maximal liquid level of the cleaning machine.
Nevertheless, a sealing ring 14 is arranged in the fluid
communication opening 11 for obstructing liquid flow but
permitting gas flow between the treatment compartment 3
and the driving unit compartment 5. Thus, the driving
unit compartment 5 and the treatment compartment 3, above
the liquid level, are filled with carbon dioxide gas and
have essentially the same pressure.

A cylindrical support structure 15 is attached to
the treatment compartment housing 2 on the outside of the
treatment compartment 3 beside the fluid communication
opening 11 such that the support structure 15 surrounds
the rim of the fluid communication opening 11. Thus, the
support structure 15 is mounted to the treatment
compartment housing 2 inside the driving unit compartment
5. In the driving unit compartment 5, the driving unit 7
ig mounted to the free end of the support structure 15. A
gearing arrangement 16, which is part of the transmigsion
arrangement 8, is comnnected to the driving unit 7 and
mounted to the inside of the cylindrical support
structure 15. An output shaft 17 of the gearing
arrangement 16 is connected to the rotating shaft 13 of
the drum 6 by means of a shaft-coupling 18. Thus, the
axis of rotation 10 of the drum 6 is aligned with the
components 7, 8 of the driving arrangement. Furthermore,
the driving unit compartment housing 4 forms a protrusion
centrally on the rear wall of the treatment compartment
housing 2. The size of the driving unit compartment 5 is
substantially less than the size of the treatment
compartment 3.
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The driving unit compartment housing 4 has a
hoodlike shape. The hoodlike driving unit compartment
housing 4 comprises a cylindrical main body and a
hemispherical distal end. Around a circular entrance
opening at the proximal end, the hoodlike driving unit
compartment housing 4 is provided with an outward facing
circular flange 20. The circular flange 20 is removably
connected to the seat 19 by bolts 21. A liquid and
pressure tight sealing in the form of an O-ring 22 is
arranged between the flange 20 and the seat 19.

The driving unit 7 and the other parts of the
driving arrangement that are arranged on the outside of
the treatment compartment housing 2 are covered by the
hoodlike, cylindrical driving unit compartment housing 4,
which thus defines the driving unit compartment 5. The
driving unit compartment housing 4 is positioned such
that the axis of rotation 10 of the drum 6 is in line

with the central axis of the cylindrical driving unit

" compartment housing 4. The round cylindrical shape of the

driving unit compartment housing 4 is favourable with
regard to withstanding the high pressure of a carbon
dioxide cleaning machine.

Finally, the cleaning machine according to the first
embodiment includes a closing member comprising the
entire driving unit compartment housing 4. Thus, the
opening for accessing the driving unit compartment 5
corresponds to the delimitation of the driving unit
compartment housing 4. .

According to the invention, the driving unit
compartment 5 of the first embodiment of the invention
can be accessed in the following way.

The cleaning machine is emptied of the carbon
dioxide fluid and the bolts 21 are unscrewed. Thereafter
the closing member in form of the hoodlike driving unit
compartment housing 4 is removed. Due to the limited size
of the driving unit compartment 5, the driving unit

compartment housing/closing member 4 has a weight of
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approximately 30 Kg. After the removal, the motor 7 is
fully exposed and accessible from all sides except from
the wall of the treatment compartment housing 2.
Furthermore, the gearing arrangement 16 of the
transmission arrangement 8 can be accessed through holes
24 in the support structure 15. Since the driving
arrangement is supported in the fluid communication
opening 11 and by the support structure 15, any service
or repair work can be readily performed.

When the inspection is finished, the driving
arrangement is inserted through the entrance opening of
the closing member in form of the hoodlike driving unit
compartment housing 4. The driving unit compartment
housing 4 is then passed over the projecting parts of the
driving arrangement and secured to the treatment
compartment housing 2 by the bolts 21. The sealing 22
ensure the liquid and pressure tight closing of the
pressure vessel housing 1.

In Fig. 2 and 4 a second embodiment of the cleaning
machine according to invention is shown. In Figs 2 and 4,
those components that correspond to components shown in
Figs. 1 and 3 have the same reference numerals. The
embodiment according to Figs. 2 and 4 differs from the
first embodiment described above substantially only in
that the driving unit compartment housing 4 is arranged
protruding from the top side of the treatment compartment
housing 2 at a rear end thereof and in the layout of the
driving arrangement.

The fluid communication between the driving unit
compartment 5 the treatment compartment 3 is realized by
a fluid communication opening 11 in the top wall of the
treatment compartment housing 2. Thus, the fluid
communication opening 11 is located as far as possible
from the level of carbon dioxide liguid in the cleaning
machine. The fluid communication opening 11 is also a
transmission opening through which the transmission

arrangement 8 extends.
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A cylindrical support structure 15 is attached to
the treatment compartment housing 2. on the outside of the
treatment compartment 3 over the fluid communication
opening 11. In the driving unit compartment 5, the motor
7 is mounted to the support structure 15 at the driving
unit compartment side thereof. An outgoing shaft 25 of
the motor 7 ig connected to an angle gear 26 being part
of a transmission arrangement 8 by means of a shaft-
coupling 18. The angle gear 26 is connected to the
support structure 15 at the treatment compartment side
thereof. In the treatment compartment 3 the angle gear is
connected to a belt driving arrangement 27. The belt 28
of the belt driving arrangement 27 is passed around the
drum 6 for rotating the drum 6.

In Fig. 5 a third embodiment of the cleaning machine
according to invention is gshown. In Fig. 5, those
components that correspond to components shown in Figs. 1
and 3 have the same reference numerals. The embodiment
according to Fig. 5 differs from the first embodiment
described above substantially only in that the fluid
communication between the driving unit compartment 5 and
the treatment compartment 3 is affected by a comnection
separate from the transmission opening 11.

The fluid communication between the driving unit
compartment 5 the treatment compartment 3 is realized by
a fluid communication connection including a fluid
communication opening 28 in the rear wall of the
treatment compartment housing 2, a fluid communication
opening 29 in the cylindrical wall of the driving unit
compartment housing 4 and a duct 30 connecting the fluid
communication openings 28, 29. The duct 30 is provided
with a filter 31 at the fluid communication opening 28.

In the transmission opening 11, a substantially
fluid and pressure tight sealing 32 is provided. Thus, it
ig possible to almost entirely prevent impurities to
reach the driving unit compartment from the treatment

compartment.
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According to the third embodiment, in addition to
the hoodlike driving unit compartment housing 4, the duct
32 has to be removed or at least disconnected from the
driving unit compartment housing 4, when the driving unit
compartment 5 is to be inspected. For this purpose, the
duct is releasable attached to the treatment compartment
housing 2 and the driving unit compartment houging 4 in a

fluid and pressure tight manner.
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Claims

1. A cleaning machine, such as a laundry cleaning
machine, comprising a fluid tight pressure vessel defined
by a pressure vessel housing; wherein

the pressure vessel housing includes a treatment
compartment housing, which defines a treatment
compartment, and a driving unit compartment housing,
which defines a driving unit compartment and protrudes
from the treatment compartment housing;

the driving unit compartment is connected to the
treatment compartment such that there is fluid
communication between the driving unit compartment and
the treatment compartment;

the pressure vessel housing has an opening for
exposing the driving unit compartment, and a removable
closing member for closing the opening in a fluid and
pressure tight manner; and wherein

the closing member includes at least a portion of
the driving unit compartment housing such that, when the
closing member is removed, the driving unit compartment
is accesgible from outside the treatment compartment.

2. The cleaning machine according to claim 1,
wherein the treatment compartment housing has a front
wall, a back wall and side walls; and wherein the driving
unit compartment housing is connected to one wall of the
treatment compartment housing, such that the driving unit
compartment housing covers less than half the extension
of the one wall.

3. The cleaning machine according to claim 1 or 2,
wherein the driving unit compartment housing has a
hoodlike shape, the closing member includes the hoodlike

driving unit compartment housing, such that, when the

closing member is removed, the interior of the driving
unit compartment is completely uncovered for enabling

unrestricted access to any items therein.
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4. The cleaning machine according to claim 3,
wherein the hoodlike driving unit compartment housing has
an entrance opening and wherein the closing member, which
includes the hoodlike driving unit compartment housing,
is detachably attached to the treatment compartment
housing with the entrance opening facing the driving unit
compartment housing.

5. The cleaning machine according to any of the
claims 1 - 4, wherein the treatment compartment housing
has a transmission opening which is connected to the
driving unit compartment, and wherein the fluid
communication between the treatment compartment and the
driving unit compartment takes place through the
transmission opening.

6. The cleaning machine according to claim 5,
wherein the transmission opening is provided with a
shielding device for reducing liquid communication
between the treatment compartment and the driving unit
compartment.

7. The cleaning machine according to any of the
claims 1 - 6, wherein the treatment compartment housing
has a transmission opening which is connected to the
driving unit compartment, and a fluid communication
opening; the driving unit compartment housing has a fluid
communication opening; and wherein the fluid
communication openings are connected such that the f£luid
communication between the treatment compartment and the
driving unit compartment takes place through the fluid
communication openings.

8. The cleaning machine according to claim 7,
wherein the transmission opening is provided with a
sealing, which obstructs fluid communication between the
treatment compartment and the driving unit compartment
through the transmission opening.

9. The cleaning machine according to claim 7 or 8,
wherein a filter is provided in the connection between

the fluid communication openings.
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10. The cleaning machine according to any of the
claims 5 - 9, wherein

a drum, for receiving objects to be cleaned, and a
driving arrangement are disposed in the pressure vessel;

the drum is rotatbly arranged in the treatment
compartment;

the driving arrangement is at least partially
arranged in the driving unit compartment; and wherein

the driving arrangement is connected to the drum and
operable to rotate the drum.

11. The cleaning machine according to claim 4 and
10, wherein the driving arrangement extends from the
driving unit compartment into the treatment compartment
through the transmission opening; and wherein the closing
member, which includes the hoodlike driving unit
compartment housing, is attached to the treatment
compartment housing around the rim of the transmission
opening with the entrance opening facing the transmission
opening.

12. The cleaning machine according to claim 11,
wherein a support structure is provided inside the
driving unit compartment, which, at least at one side of
the transmission opening, is mounted to the treatment
compartment housing.

13. The cleaning machine according to claim 12,
wherein a motor of the driving unit is mounted to the
gupport structure.

14. The cleaning machine according to claim 12 or
13, wherein a transmission arrangement of the driving
unit is mounted to the support structure.

15. The cleaning machine according to any of the
claims 10 - 14 wherein the drum is rotatable about an
axig, and wherein the driving unit compartment housing is
located such that the driving arrangement is aligned with
the axis.
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16. The.cleaning machine according to any of the
claims 10 - 15, wherein the drum is rotatable round an
essentially horizontal axis.

17. The cleaning machine according to any of the
claims 1 - 16, wherein the fluid communication between
the driving unit compartment and the treatment
compartment takes place above 1/3 of the height of the
treatment compartment.

18. The cleaning machine according to any of the
claims 1 - 17, wherein the pressure vessel is adapted and
dimensioned for use with densified liquid state treatment

gas, such as carbon dioxide.
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