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The present invention relates to a flat bag for vacuum cleaners, which has, in the interior thereof,
at least one diffuser which forms an intermediate plane and is made of strips of material and/or
sheet materials with oblong-shaped flow openings. Such flat bags are distinguished by excellent
dust storage capacity and extension of the useful life.

The increase in dust storage capacity - i.e. extension of the useful life (lifespan) - of a vacuum
cleaner filter bag is, in addition to improved separation power (particle retention), a substantial aim
in the development of filter bags.

This can be achieved by innovative bag materials or also by the incorporation of material surfaces
which influence the airflow in the filter bag. Thus EP 0 960 645 and EP 1 795 247 disclose
nonwoven materials for vacuum cleaner bags having particularly good dust storage capacity.

EP 1 787 560 shows flow distributors in the form of squares or strips of material which are fitted
in the region of the inlet opening of the filter bag and are able to split and deflect the incoming
airflow into partial flows. In EP 1 804 635, the concept is developed with respect to a second flow
distributor supplementing the function of the first flow distributor. From DE 20 2008 008 989 and
DE 20 2008 003 248, combinations of two flow distributors with a spacing means are known.

From DE 20 2006 016 303, a filter bag which comprises a bag having an interior which is
subdivided into at least two chambers is known. In the case of one embodiment, the subdivision
is effected by a separating wall which is fixed at three side edges, a transition between the first
and the second chamber being formed at the fourth side edge. In another embodiment, the
separating wall is welded to the filter layers only at one side edge for the entire length and is
welded on the opposite side to a strip on the upper layer made of filter material.

DE 20 2008 007 717 describes a filter bag in which a planar, multilayer filter insert which is
connected at least partially to the filter bag walls is disposed in the interior. Dust is intended thereby
to be incorporated between the at least two layers of the filter insert. For this purpose, the upper
of the two layers can be perforated or slotted. The filter insert can be configured as a continuous
strip which is fixed at two oppositely situated edges of the bag.
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DE 20 2007 010 692 relates to a filter bag in which a filler layer made of fibre- or yarn material
extends between the two filter walls, which layer is connected to both filter walls and, when the
bag is unfolded, is pulled apart such that a net-like structure is produced in the bag.

A dust filter bag having a blocking wall part fitted in the interior is known from DE 20 2006 019
108. This blocking wall part is mounted in front of the inlet opening of the bag such that it bulges
out during operation and forms two outlet openings through which the airflow is deflected. It is
essential to the invention that the blocking wall part is mounted at a spacing relative to the bag
seam and does not abut against the rear bag wall under the pressure of the airflow.

A further air distributor is known from DE 10 2006 051 117. At least two material layers are thereby
disposed one above the other between the bag walls, the layers having less extension in a first
surface direction than the two bag walls and, in the surface direction orthogonal to the first surface
direction, having the same extension as the bag walls. There may be mentioned as materials,

microfibre nonwoven or paper.

DE 2006 016 304 discloses a bag having at least one guide element, by means of which the
incoming airflow can be deflected. The guide element is fixed adjacent to the inflow opening.

A bag already found on the market of the company Miele has an arrangement of a deflection
device which is fitted directly below the inlet opening. This deflection device consists of a sheet
material which is fitted directly with the upper side of the bag on both sides of the inlet opening.
The purpose of this deflection device resides in deflecting the airflow which is suctioned in through
the inlet opening directly in the region of the inlet opening. This deflection device is configured
such that it is welded directly to the bag wall at a spacing relative to the inlet opening on the basis
of a prescribed length or area. The area of this deflection device is therefore below approx. 10%
of the bag surface. This filter bag is sketched in FIG. 3. However, it is problematic with these bags
that, because of the relatively small dimensioning of the first deflection device (SR1), the result
can be blockages of the bag due to dust accumulating between the inflow opening and the
deflection device so that the bag becomes unusable. In addition, this vacuum cleaner bag also
has a second plane of flow directors.

It is however common to all the previously mentioned vacuum cleaner bags that the inflowing dirt

particles are only distributed inadequately so that the result is premature blockage of the vacuum
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cleaner bag, which ultimately leads to reduced dust storage capacity and a clearly inadequate
lifespan of the vacuum cleaner bag.

Starting from this, it has been the object of the present invention to provide a vacuum cleaner filter
bag which ensures increased dust storage capacity and hence an extension of the useful life
(lifespan). In addition, blockage of the opening in the interior of the bag is intended to be prevented.

This object is achieved with respect to the flat bag for a vacuum cleaner with the features of patent
claim 1, with the dependent patent claims representing advantageous developments.

According to the invention, a flat bag having a bag upper side and a bag underside is hence
provided, the bag walls of which are formed from an air-permeable filter material and an inlet
opening for the air to be filtered being introduced in the bag upper side, in which at least one
diffuser which forms an intermediate plane is disposed in the interior of the flat bag between the
bag upper side and the bag underside and consists of at least two individual strips of material
disposed relative to each other, and/or sheet material structures which have oblong-shaped flow
openings, the at least one diffuser being connected to the bag wall at least on one side.

The diffusor is formed in the form of strips of material by filament bundles or bundles of foil strips.
Thus, the strips of material themselves can be formed from a large number of filaments or threads
or the like.

The diffusers which are formed from strips of material or sheet materials provided with flow
openings thereby cause turbulence of the inflowing air which is laden with dirt and/or dust particles.
Hence the lifespan of the bag can surprisingly be substantially extended.

Hence the flat bags according to the present invention include at least one diffuser in an
intermediate plane for turbulence of the suctioned-in dust particles. According to the invention,
there is understood by this intermediate plane, a curved or uncurved surface which is disposed
between the bag upper side and underside forming the bag wall. The intermediate plane in the
sense of the invention is hence defined by the arrangement of the diffuser in the interior of the
filter bag by connecting the diffuser at at least 1 point of the bag wall.

The diffuser made of a floppy material is thereby formed either from at least two strips of material
disposed relative to each other, but can also consist of sheet materials which have flow openings
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in the sense of slots within these sheet materials. Such sheet materials hence have at least one
slot or a cut which however is not impressed continuously over the entire sheet material so that,
at the ends of the sheet material, i.e. wherever there is no slotting, cohesion of the sheet material
is ensured. The geometric shape of the strips of material or the geometric shapes formed by the
flow openings on the sheet material is thereby essentially irrelevant; thus the strips of material can
for example be structured as strips or the sheet materials by straight slots, however likewise all
other possible geometric shapes of strips of material or sheet materials are possible, for example
also s-shaped strips or slot guides, but also through-openings etc.

Preferably there are excluded embodiments of the flat bag in which the diffuser in the form of sheet
materials with oblong-shaped flow openings is disposed in the first plane directly below the filter
bag upper side in the region of the inlet opening, this diffuser being mounted on the bag upper
side on both sides and the area thereof being less than 10%, relative to the total bag surface, the
width of the strips of material defined by the slots, relative to the diameter of the inflow opening,
being defined at + 50%. In the case of this preferably excluded embodiment of the flat bag, the
diffuser is therefore shorter than the total length or width of the flat bag. Both ends of the diffuser
configured as a slotted sheet material are fixed directly on the bag upper side. The diffuser thereby

covers the inlet opening completely.

It was found surprisingly that the filter bags have an excellent dust storage capacity and hence an
increased lifespan. It can likewise be observed that blockages in the region of the air inlet of the
bag - as can frequently be the case in the bags known from the prior art according to FIG. 3 - could
be avoided.

In an advantageous embodiment according to the invention, the strips of material are disposed
moveably relative to each other; it is likewise possible that the strips of the material are at a spacing
relative to each other or that the flow openings of the sheet materials are dimensioned such that
the resulting strips of material are at a spacing relative to each other.

It is further preferred that the width of the strips of material is 2 mm to at most 50% of the width of
the bag upper side. Particularly preferred widths of the strips of material are thereby of orders of
magnitude between 5 and 35% of the width of the bag. The same applies for the arrangement of
the oblong flow openings relative to each other in the sheet materials, the flow openings defining
the width of the strip.
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It is further advantageous if the oblong-shaped flow openings of the sheet materials are linear.
However, almost any geometric shapes are possible for the oblong flow openings, thus the flow
openings can for example have a parallel or meandering or zigzag configuration, furthermore

helical lines are likewise conceivable.

In a further advantageous embodiment, the linear, oblong flow openings have a different length
within the sheet material. This embodiment of the invention is useful when at least two flow
openings are present on the sheet material. These flow openings can thereby have a different
length, which leads to improved stability of the diffuser.

It is likewise preferred that the at least one diffuser is mounted on the bag wall on both sides. In
this embodiment, the diffuser is hence fixed respectively on the bag upper side or bag underside.
Fixing is thereby effected preferably respectively in the end region of the diffuser so that this is
connected merely at points to the bag wall and is flexible in the region situated therebetween
because of the floppy material and can be moved by the inflowing air.

It is likewise advantageous if the diffuser has approximately the same length and/or width as the
bag upper- or underside. Fixing of the diffuser in this case can then be effected expediently by
introducing the ends of the diffuser between the upper- and underside of the filter bag and fixing
them together with the upper- and underside to form the finished bag. Fixing of the diffuser is
thereby effected therefore at the same time as the gluing or welding step for the production of the
filter bag itself. In this respect, this possibility for the fixing enables an extremely economical and
simple production of the filter bag.

As an alternative embodiment hereto, it is however likewise possible that the diffuser is narrower
and/or shorter than the bag upper- or underside. It is further possible here that the diffuser has a
greater length and/or width than the bag upper- or underside and is present folded. Folding of the
diffuser is effected expediently when the length of the diffuser is greater than the dimensioning of
the length and/or width of the filter bag. Folding is then effected expediently in zigzag form, for
example partial overlapping of the strips of the diffuser one above the other being effected with a
diffuser in strip shape. In this respect, an increase in the engagement surface for the inflowing air
is made possible, which leads to a further improvement in the properties of the filter bag.

A further embodiment of the present invention provides that the diffuser in the form of strips of
material is configured turned and/or twisted. Here also, an increase in the engagement surface for
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the inflowing air is effected, the same advantages resulting as were described already in the folded
shape of the diffuser.

Likewise, at least two diffusers respectively in the intermediate plane can be disposed respectively
relative to each other such that the strips of material and/or the oblong flow openings are not
disposed parallel to each other, e.g. orthogonally, but also in arrangements deviating herefrom.
With such an embodiment, the airflows entering into the filter bag can be made to swirl specifically.

The floppy materials of the diffuser thereby consist preferably of air-permeable materials and/or
of air-impermeable materials. There are considered thereby as air-impermeable materials, in
particular foils, for example plastic material foils (e.g. PE or PP). There are used as air-permeable
materials, preferably laminates of air-permeable materials and/or air-impermeable materials

provided with flow openings.

Furthermore, it is preferred if the diffuser is connected to the bag wall via an adhesive point and/or
weld points.

In a further preferred embodiment, the flat bag is formed by two webs made of the filter material
which are welded together in the edge region.

The flat bag can thereby be configured in any geometric shapes, in particular square, hexagonal
or octagonal configurations are hereby possible.

It is likewise preferred if the diffuser is connected to the edge region of the flat bag.

In particular, the present flat bag according to the invention is a side-folded bag. The diffuser is
hereby preferably connected to the side fold of the flat bag.

Further advantages result if the inside of the filter bag upper side has a foil (e.g. a PE foil) in the
region of the air inlet opening. This foil can be glued or welded for example. As a result, dust
accumulations in the region of the inlet opening can be almost completely avoided during
operation so that the closing function of the flap closing the inlet opening is not impaired.
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The filter bags used in the examples are represented for illustration of the arrangement of the
diffusers in the interior in the subsequently illustrated Figures. The bags are thereby observed in
projection with a view on the bag upper side from the bag underside. Provided nothing else is
indicated, all the diffusers are formed from strips of a three-layered nonwoven material. In the
following descriptions of the Figures, an arrangement of the diffusers "longitudinally" means a
vertical arrangement of the diffusers represented in the Figures, whilst "transversely" means a
horizontal arrangement of the diffusers inside the filter bag. A differentiation in this respect is
necessary since the inlet opening is disposed asymmetrically relative to the center of mass of the
filter bag.

The Figures show in detail:

FIG. 1 shows a filter bag without diffusers in the interior (comparative example 1%).

FIG. 2 shows a filter bag which contains an additional continuous nonwoven layer (270 mm width)
(not according to the invention, comparative example 2*). The layer D1 is thereby mounted

continuously on two edges.

FIG. 3 shows the initially mentioned filter bag having two flow directors SR1 (5x15 mm foil) and
SR2 (5x25 mm nonwoven), both flow directors being disposed longitudinally in the filter bag.

FIG. 4 shows a filter bag according to the invention with a longitudinally disposed diffuser (11x22
mm) (example 4).

FIG. 5 shows a filter bag according to the invention with a transversely disposed diffuser (22x11
mm) (example 5).

FIG. 6 shows a filter bag according to the invention with a diffuser formed from polypropylene
filaments (example 6).

FIG. 7 shows a filter bag according to the invention with a longitudinally disposed diffuser (10x11
mm) (example 7).

FIG. 8 shows a filter bag according to the invention with a transversely disposed diffuser (10x11
mm) (example 8).
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FIG. 9 shows a filter bag according to the invention with a longitudinally disposed diffuser (3x90
mm) (example 9).

FIG. 10 shows a filter bag according to the invention with a longitudinally disposed diffuser (4x67.5
mm) (example 10).

FIG. 11 shows a filter bag according to the invention with a longitudinally disposed diffuser (5x54
mm) (example 11).

FIG. 12 shows a filter bag according to the invention with a longitudinally disposed diffuser (7x38
mm) (example 12).

FIG. 13 shows a filter bag according to the invention with a longitudinally disposed diffuser (9x30
mm) (example 13).

FIG. 14 shows a filter bag according to the invention with a longitudinally disposed diffuser (11x22
mm) (example 14).

FIG. 15 shows a filter bag according to the invention with a longitudinally disposed diffuser (24x5
mm) (example 15).

FIG. 16 shows a filter bag according to the invention with a transversely disposed diffuser (3x90
mm) (example 16).

FIG. 17 shows a filter bag according to the invention with a transversely disposed diffuser (4x54
mm) (example 17).

FIG. 18 shows a filter bag according to the invention with a transversely disposed diffuser (7x38
mm) (example 18).

FIG. 19 shows a filter bag according to the invention with a transversely disposed diffuser (9x30
mm) (example 19).
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FIG. 20 shows a filter bag according to the invention with a transversely disposed diffuser (11x22
mm) (example 20).

FIG. 21 shows a filter bag according to the invention with a transversely disposed diffuser (24x11
mm) (example 21).

The filter bags represented in FIGS. 1 to 21 (of the GN constructional type by the company Miele)
were measured in a test series (implemented with a vacuum cleaner by Miele, type 5210) with
defined quantities of DMT-standard dust type 8 (50-400 g, respectively in 50 g interval steps). For
this purpose, reference is made to DIN EN-ISO 60312. The measurement values are indicated for
the filter bags in Table 1. The two lower lines of the table respectively show the measured pressure
loss in % after picking up 200 or 400 g DMT-standard dust, this value being determined by the
measured pressure value after picking up the respective quantity of dust, relative to the measured
pressure, in the case of the dust filter bag inserted in the vacuum cleaner without having previously
picked up dust. Compared with the comparative examples 1* (dust filter bag without flow directors
or diffusers, see FIG. 1) and 2* (filter bag with continuous nonwoven layer, see FIG. 2), a
significant improvement in pressure decrease or pressure loss can be observed with all picked-up
quantities of dust. In this respect, the dust filter bags according to the invention have a significantly
increased lifespan or dust pick-up capacity relative to the filter bags according to comparative
examples 1* and 2*. Compared with the filter bag of comparative example 3* known from the prior
art (see FIG. 3), for the most part likewise improved test results with respect to the dust storage
capacity and lifespan can be established, whilst many filter bags according to the invention, with
respect to the dust pick-up capacity and lifespan, are almost equal to the filter bag according to
comparative example 3*. The filter bags according to the invention, relative to the filter bag
according to comparative example 3*, always however offer the advantage that blockages in the
region of the inlet opening can be almost completely avoided due to the very short-dimensioned
flow director SR1 of the filter bag (see FIG. 3).

In FIG. 22, selected test results with the filter bags according to the invention are compared with
the filter bags according to comparative examples 1* to 3*. In the diagram, a comparison of the
obtained measurement values with comparative examples 1* to 3* takes place respectively. It can
be detected clearly that the filter bags according to the invention are clearly superior to the filter
bags according to the comparative examples 1* and 2* with respect to the pressure decrease in
the case of a previously defined picked-up quantity of dust, whilst equal results or slight
improvements can be observed with respect to the filter bag according to comparative example
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3*. However, it is advantageous with the vacuum cleaner filter bags according to the invention,
relative to those of comparative example 3*, that the filter bags according to the invention are less
inclined to form blockages in the region of the inflow opening.
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Patentkrayv

1. Flad pose med en poseoverside og en poseunderside, hvis posevaegge er
dannet af

et luftgennemtraengeligt filtermateriale, og hvor der er anbragt en indlgbséab-
ning til luften, der skal filtreres, i poseoversiden,

hvor der i den flade poses indre mellem poseoversiden og poseundersiden er
anbragt mindst en diffusor, der danner et mellemplan, og som bestar af mindst
to i forhold til hinanden anbragte enkelte materialestrimler og/eller af flade ma-
terialestrukturer, der omfatter aflangt udformede stromningsabninger, og den
mindst ene diffusor pa mindst en side er forbundet med posevaeggen, og dif-
fusoren omtrent har samme laengde og/eller bredde som poseoversiden eller
-undersiden,

hvor diffusoren i form af materialestrimler er dannet af flamentbundter eller
bundter af foliestrimler.

2. Flad pose ifglge krav 1,

hvor en diffusor i form af fladestrukturer med aflangt udformede strgamnings-
abninger, hvilken diffusor er anbragt i omradet ved indlgbsabningen og deek-
kende over denne og fastgjort pa poseoversiden, med en flade pa < 10 %
baseret pa hele poseoverfladen, hvor materialestrimlernes bredde er defineret
af diameteren af indstramningsabningen + 50 %, er udelukket.

3. Flad pose ifolge krav 1 eller 2, hvor materialestrimlerne er anbragt bevaege-
ligt i forhold til hinanden og/eller med afstand til hinanden.

4. Flad pose ifelge mindst et af kravene 1 til 3, hvor materialestrimlernes
bredde udger mindst 2 mm og maksimalt 50 %, fortrinsvis 5 til 35 % af pose-
oversidens bredde.

5. Flad pose ifglge mindst et af kravene 1 til 4, hvor de aflangt udformede
stromningsabninger af fladestrukturerne er linjeformede og/eller parallelle
og/eller meeanderformede og/eller zigzagformede og/eller har forskellige
leengder.
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6. Flad pose ifalge mindst et af kravene 1 til 5, hvor diffusoren er fastgjort pa
posevaeggen pa begge sider.

7. Flad pose ifolge mindst et af kravene 1 til 6, hvor diffusoren i form af mate-
rialestrimler er udformet drejet og/eller snoet.

8. Flad pose ifglge mindst et af kravene 1 til 7, hvor mindst to diffusorer er
anbragt i forhold til hinanden i mellemplanet pa en sddan made, at materiale-
strimlerne og/eller de aflange stramningsabninger ikke er parallelle, isger orto-
gonale i forhold til hinanden eller er anbragt i en anordning, der afviger fra den
ortogonale.

9. Flad pose ifglge mindst et af kravene 1 til 8, hvor diffusorernes materialer er
dannet af luftgennemtreengelige materialer og/eller af luftuigennemtraengelige
materialer, iszer en folie.

10. Flad pose ifglge krav 9, hvor de luftgennemtraengelige materialer er dannet
af et laminat af luftgennemtraengelige materialer og/eller af luftuigennemtraen-
gelige materialer, der er forsynet med stremningsabninger.

11. Flad pose ifglge mindst et af kravene 1 til 10, hvor diffusoren er forbundet
med posevaeggen via et klaeebested og/eller svejsepunkter.

12. Flad pose ifolge mindst et af kravene 1 til 11, hvor den flade pose er dannet
af to baner af filtermateriale, der er svejset sammen i kantomradet.

13. Flad pose ifolge mindst et af kravene 1 til 12, hvor den flade pose er fir-
kantet, sekskantet eller ottekantet.

14. Flad pose ifglge krav 12 eller 13, hvor diffusoren er forbundet med den
flade poses kantomrade.

15. Flad pose ifelge mindst et af kravene 1 til 14, hvor den flade pose er en
sidefoldpose, hvor diffusoren isger er forbundet med den flade poses sidefold.
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16. Flad pose ifslge mindst et af kravene 1 til 15, hvor indersiden af poseover-
siden i omradet ved indlgbsabningen omfatter en folie.
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Fig. 1

Fig. 2
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Fig. 3

Fig. 4
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Fig. 7

Fig. 8
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Fig 9

Fig. 10
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Fig. 11

Fig. 12
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Fig. 13

Fig. 14
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Fig. 15

Fig. 16
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Fig. 17

Fig. 18
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Fig. 19

Fig. 20
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