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The invention relates to a method for cleaning the filters of a vacuum cleaner
which has a dirt collecting container with a suction inlet, to which a suction
tube is connected, wherein the dirt collecting container is in connection with at
least one suction unit via at least one filter and at least one suction line
following the latter, and at least one closing valve closes an external air inlet,
via which the suction line is connected to an external air supply, and wherein,
for cleaning the at least one filter, at least one closing valve is opened and the
side of the at least one filter that is oriented away from the dirt collecting

container is impinged upon by external air.

The invention also relates to a vacuum cleaner for carrying out the method.

By means of the vacuum cleaners in question here, dirt and preferably also
liquid can be sucked up by using at least one suction unit to apply negative
pressure to the dirt collecting container, so that a suction flow forms. The
vacuum cleaners have one or more filters, which are disposed in the flow path
from the dirt collecting container to the at least one suction unit and serve for
separating solid substances from the suction flow. During suction operation,
dirt particles are increasingly deposited on the side of the at least one filter
that is oriented toward the dirt collecting container, so that after some time
the filter or filters have to be cleaned. For cleaning, the side of the filters that
is oriented away from the dirt collecting container can be impinged upon by
external air, by opening at least one closing valve, so that external air can flow

into the at least one suction line via the external air inlet.

For cleaning a filter, it is proposed in DE 298 23 411 U1 to close the suction
tube for a short time, so that a strong negative pressure forms in the dirt
collecting container, and a closing valve is subsequently to be opened for a
short time. The filter is then flowed through by the external air in the direction
of counterflow, that is to say counter to the direction of the suction flow, so

that dirt particles adhering to the filter become detached. This allows effective
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cleaning of the filter to be achieved, but the suction operation has to be

interrupted by the user for this purpose.

In DE 199 49 095 A1, it is proposed to use two filters, which are cleaned
alternatively, it being possible during the cleaning of one filter for the suction
operation to be continued to a restricted extent by means of the other filter.
However, this requires a complex construction, the two filters having to be of a
considerable size to permit adequate suction flow during restricted suction
operation. Furthermore, the alternative cleaning of one filter at a time while at
the same time maintaining the suction operation by means of the other filter is

prone to faults.

It is an object of the present invention to provide a filter cleaning method for a
vacuum cleaner in which all the filters present can be flowed through by
suction air during suction operation, but suction operation does not have to be

noticeably interrupted for the user for filter cleaning.

This object is achieved by a method with the features of patent claim 1.

In the case of the vacuum cleaner according to the invention, the suction air is
filtered by means of the filters present, all the filters being used at the same
time. This may involve a single filter or a number of filters that are flowed
through simultaneously. It has been found that the at least one filter can be
effectively cleaned within the shortest time without any noticeable interruption
of the suction operation for the user if the negative pressure in the region of
the mouth of a standard suction tube is lowered for at least 10 ms and at most
150 ms to values of less than 40% with respect to the value of the negative
pressure that occurs when the closing valves are closed. A standard suction
tube is understood here as meaning a suction tube with a length of 2.5 m and
an internal diameter of 35 mm. Suction tubes of this type are usually used in
the case of vacuum cleaners of the type in question here. They are used, in
particular, whenever the vacuum cleaner is connected to a working tool, for

example, a drill or a masonry router, so that the dust that is produced when
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the working tool is used can be sucked away during the operation of the
working tool. The negative pressure values stated above relate to a situation
in which no tool is connected at the free end of the suction tube, that is to say
the free end is open. If the suction tube is connected to a tool, a stronger
negative pressure usually occurs in the region of the mouth of the suction
tube. The aforementioned negative pressure values consequently form
reference values to characterize the filter cleaning method and the

construction of the corresponding vacuum cleaner.

It has been found that effective cleaning of the at least one filter can be
ensured if the negative pressure forming in the suction tube at a distance of

3 c¢cm from the suction inlet is lowered for at least 10 ms below a value of 40%
of the value forming when the closing valves are closed. However, the
lowering of the negative pressure is carried out for no longer than 150 ms,
after which a stronger negative pressure already occurs in the region of the
mouth of the suction tube. This ensures that there is virtually no interruption
of the suction operation for the user, but rather the suction operation is
continued virtually continuously. The filter cleaning is therefore performed
only for fractions of a second, because the opening of the closing valve takes
place for less than 150 ms. Within this time, the negative pressure is sharply
lowered abruptly on the side of the at least one filter that is oriented away
from the dirt collecting container, so that the entire side of the filter that is
oriented away from the dirt collecting container is subjected to a pressure
surge that leads to cleaning of the filter, and, furthermore, for a short time the
filter is flowed through by the external air in a counterflow direction. Since the
suction unit is also in flow communication with the filter during the opening of
the closing valve, the external air flowing into the suction line for a short time
is sucked away immediately, so that the negative pressure is intensified again
and, as a result, the original suction flow via the filter is re-established.
Accordingly, in fractions of a second, starting from the original suction flow,
the at least one filter is flowed through for a short time by an external air flow
and subsequently again by the suction flow. This results in an alternating

mechanical loading of the filter, by which the filter cleaning is assisted.
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The vacuum cleaner is preferably equipped with a single filter, which is cleaned

in a short time, as described above.

It may be provided that the vacuum cleaner has a number of external air
inlets, which can be respectively closed by means of a closing valve. By
simultaneously opening all the closing valves, a great amount of external air
can then be supplied to the at least one filter. However, this requires very
exact coordination of the individual closing valves. It is more advantageous if
the entire surface area of the at least one filter that is oriented away from the
dirt collecting container is impinged upon by external air by opening only a

single closing valve.

To be able to actuate the at least one closing valve for a very short time, in
accordance with the invention the closing valve is electronically actuated. For
example, an electromagnet can be used, in particular, a holding solenoid, with
the aid of which a movable valve body can be kept in a closed position by
applying a current to the electromagnet. If the closing valve is to be opened,
the current supply to the electromagnet is interrupted for this purpose. The
use of a holding solenoid is of particular advantage here, since it is
distinguished by very low remanence, that is to say that, when the current
supply is interrupted, the holding solenoid has only a very low magnetic field
strength. The magnetic force that keeps the valve body in its closed position
can therefore be lowered to very low values within a very short time by

interrupting the current supply, so that the closing valve opens abruptly.

It may be provided that the at least one closing valve is actuated in a time-
controlled manner, in particular it may be provided that the closing valve is
actuated at time intervals of less than 30 seconds, in particular, at time

intervals of less than 15 seconds, for example, every 5 seconds.

The actuation of the at least one closing valve may be effected at different

time intervals, for example, the closing valve may at first be kept closed for a
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longer period of time, to then be opened briefly at a number of shorter time

intervals.

Alternatively or in addition, the at least one closing valve may be electronically
actuated in dependence on the pressure difference forming at the at least one
filter when the closing valve is closed. For this purpose, at least one pressure
sensor may be disposed respectively upstream and downstream of the filter,
with the aid of which the respectively occurring negative pressure can be
sensed. By comparison of the sensed pressure values, the pressure difference
forming at the at least one filter can be determined. The filter gradually
clogging with dirt particles forms an increasing flow resistance, so that the
pressure difference forming represents a measure of the soiling of the filter. If
the pressure difference reaches a predetermined value, the closing valve can

be electronically actuated to clean the filter.

As mentioned at the beginning, the invention also relates to a vacuum cleaner
for carrying out the aforementioned method. The vacuum cleaner comprises a
dirt collecting container, which has a suction inlet, to which a suction tube is
connected, and at least one suction unit which is in connection with the dirt
collecting container via at least one filter and at least one suction line following
the latter. The vacuum cleaner also has at least one external air inlet, via
which the at least one suction line is connected to an external air supply and
which can be closed by means of one or more closing valves, the closing

valves having at least one fixed valve seat and a movable valve body.

To develop a vacuum cleaner of this type further in such a way that all the
filters can be flowed through by suction air during suction operation, but
suction operation does not have to be noticeably interrupted for filter cleaning,
in accordance with the invention a vacuum cleaner with the features of patent
claim 8 is proposed.

A vacuum cleaner of such a configuration has the advantage that suction
operation can be continued virtually continuously, and nevertheless effective

filter cleaning can be achieved, by ensuring that, although the negative
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pressure in the region of the mouth of a standard suction tube is lowered to
values below 40% of the negative pressure that occurs when the closing
valves are closed, this lowering lasts at most 150 ms. The at least one filter is
consequently flowed through by external air in the direction of counterflow
only for such a short time that the suction flow within the suction tube is not
noticeably interrupted. The vacuum cleaner is distinguished here by a simple
construction, in that all the filters present are flowed through by suction air
simultaneously in suction operation. By briefly opening the at least one closing
valve, the entire side of the at least one filter that is oriented away from the
dirt collecting container can be impinged upon by external air. Here, external
air is fed to the filter abruptly, the at least one suction unit being permanently

in flow communication with the filter.

The vacuum cleaner preferably has only a single filter.

In the case of a particularly preferred embodiment of the vacuum cleaner
according to the invention, the valve body of the at least one closing valve is
adapted to be brought into sealing contact with the at least one valve seat
while forming one or more sealing lines, the surface area delimited by the
sealing lines that is subjected to a differential pressure in the closed state of
the closing valve being at most half the size of a circular area having a
circumference corresponding to the total length of all the sealing lines. The
surface area delimited by the at least one sealing line is the surface area of the
valve body that is subjected to a differential pressure in the closed state. It
has been found that by providing a sealing line that is as long as possible a
great amount of external air can flow in within a very short time when the
closing valve is opened. However, the path of the at least one sealing line is
chosen such that it delimits a surface area that is as small as possible.
Compared with a circular area having a circumference corresponding to the
total length of all the sealing lines, the surface area which is subjected to
pressure and is delimited by the sealing lines is at most half the size. This
ensures that the valve body is subjected only to a relatively small pressure

force in the closed position. The valve body can therefore be configured with a
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relatively low mass, which makes it possible to accelerate it very rapidly within

a short time, without strong driving forces being required for this.

It is of particular advantage if the surface area delimited by the at least one
sealing line that is subjected to a differential pressure in the closed state of the
closing valve is smaller than one fifth of a circular area having a circumference

corresponding to the total length of all the sealing lines.

The at least one sealing line may be formed, for example, as a star or clover
leaf, in order, on the one hand, to seal the external air inlet over a great
length and release it over a great length when the closing valve is opened, so
that a great quantity of external air can flow into the suction line within a short
time when the closing valve is opened, and in order, on the other hand, to
ensure that the sealing line only delimits a relatively small surface area that is
subjected to the differential pressure in the closed position of the closing

valve.

Alternatively, it may be provided that a number of sealing lines form closed
sealing rings. The sealing rings may be disposed next to one another, but
preferably concentrically in relation to one another. In particular, it may be
provided that the sealing rings are of a round configuration. They may be
disposed in a common plane or else in planes that are offset or tilted in

relation to one another.

In order that a great amount of external air can flow into the suction line
within a very short time when the at least one closing valve is opened, it is of
advantage if the valve body has at least one through-opening, which is
delimited by at least one sealing element in the closed position of the valve
body. The provision of a through-opening in the valve body makes it possible
to make part of the external air pass through the through-opening when the
closing valve is opened, while another part of the external air can flow around

the outside of the valve body.
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It is of advantage if the at least one valve seat has a number of through-
openings, which are respectively delimited by at least one sealing element in
the closed position of the valve body. For example, it may be provided that
the valve seat comprises two annular through-openings disposed
concentrically in relation to one another and the valve body has one annular
through-opening in a radially intermediate region between the two through-
openings of the valve seat. If the valve body assumes its closed position, it
covers the through-openings of the valve seat and the closing valve is tightly
closed. If the valve body lifts off from the valve seat, it releases the through-
openings of the valve seat and provides a further flow path for the inflowing
external air via its through-opening disposed between the two through-

openings.

In the case of a preferred embodiment, the valve body is subjected to a
closing force by means of a closing spring and is kept in its closed position by
means of an electromagnet, in particular, a holding solenoid. The holding
solenoid is distinguished by very low remanence, so that the magnetic force
falls sharply within a very short time as a result of interruption of the current
supply, and the valve body is brought up very close to the electromagnet by
the closing spring, so that it can be kept in its closed position by the magnetic
field.

In the case of an advantageous embodiment, a very brief opening movement
of the valve body is ensured by the valve body being continuously movable
from its closed position via its open position back into its closed position when
the closing valve is opened. The valve body consequently does not assume a
rest position in its open position. It merely performs a movement back and
forth, from its closed position via the open position back into the closed
position, when the closing valve is opened. Such a movement can be ensured,
for example, by the valve body interacting with a closing spring which, when
the closing valve is opened, absorbs the energy of the valve body, decelerates
it and accelerates it once again in the direction of its closed position, so that it

again comes within the range of the electromagnet. Here, the closing spring
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may have a non-linear characteristic, so that at the beginning the movement
of the valve body is only minimally inhibited and, as a result, a maximum
pressure surge by means of the external air is made possible. The closing
spring may be formed as one part or more than one part, in particular, two
parts.

In order to ensure that the valve body does not cant when the closing valve

opens, it is advantageous if the valve body is displaceably held in a cylindrical
guide. The provision of a cylindrical guide allows the valve body to turn about
the cylinder axis, without its opening and closing movement being impaired as

a result,

The following description of a preferred embodiment of the invention serves

for more detailed explanation in conjunction with the drawing, in which:

Figure 1 shows a schematic sectional view of a suction cleaning device

according to the invention;

Figure 2 shows an enlarged sectional view of the suction cleaning device

from Figure 1 in the region of a closing valve;

Figure 3 shows a plan view of a detail of a valve holder of the closing

valve;

Figure 4 shows a sectional view along the line 4-4 in Figure 3;

Figure 5 shows a sectional view of a valve body of the closing valve;

Figure 6 shows a pictorial representation of the valve body from Figure 5;

and
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Figure 7 shows the behaviour of the negative pressure forming in the
region of the mouth of a suction tube connected to the suction

cleaning device when the closing valve is actuated.

Schematically represented in the drawing is a vacuum cleaner 10, with a dirt
collecting container 12, mounted on which is an upper part 14, which
accommodates a suction unit 16. The dirt collecting container 12 has a
volume of approximately 80 |, preferably a volume of about 30 | to
approximately 80 |. It comprises a suction inlet 18, connected to which is a
suction tube 20, at the free end, not represented in the drawing to achieve a
better overview, of which a suction nozzle may be located. Alternatively, it
may be provided that the suction tube 20 is connected to a working tool, for
example, a power drill or a masonry router, so that dust produced during the

operation of the working tool can be sucked away.

The upper part 14 forms a suction outlet 22 for the dirt collecting container 12,
and a folded filter 24 is held on the suction outlet 22. The folded filter 24 is
followed by a suction line in the form of a suction channel 26, via which the
folded filter 24 is in flow communication with the suction unit 16. By way of
the suction channel 26 and the folded filter 24, the dirt collecting container 12
can be acted on by negative pressure from the suction unit 16, so that a
suction flow is formed, symbolized in Figure 1 by the arrows 28, under the
effect of which dirt can be sucked into the dirt collecting container 12. By
means of the folded filter 24, the dirt particles can be separated from the

suction flow 28.

Disposed above the folded filter 24 in the upper part 14 is a closing valve 30,
which is shown enlarged in Figure 2. It comprises a valve holder 32, which is
fixedly disposed in the upper part 14, forms a valve seat and interacts with a
valve body in the form of a valve disk 34. The valve disk 34 is subjected to a
closing force in the direction of the valve holder 32 by means of a closing

spring 36 with a non-linear characteristic. The closing spring 36 is restrained
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between a plate-like filter holder 38, fixedly disposed in the upper part 14, and
the valve disk 34.

As becomes clear, in particular, from Figures 3 and 4, the valve holder 32 has
two annular through-openings 40, 42, which are concentric to one another and
are tightly closed by the valve disk 34 in the closed position of the closing
valve 30. The through-openings 40 and 42 form an external air inlet and are
formed in a holding disk 44 of the valve holder 32, the holding disk 44 being
subdivided by the through-openings 40 and 42 into an outer ring 45 and an
inner ring 46, which concentrically surround a cylindrical middle part 47 and
are fixed on the middle part 47 by means of holding ribs 49 protruding from

the outside of the middle part 47 in a radial direction.

The middle part 47 comprises a hollow-cylindrical shell 51, which is covered on
the upper side by an end wall 52 and accommodates a holding solenoid 54.
The latter is surrounded within the middle part 47 by an annular space 55 and
is in electrical connection with a control unit, not represented in the drawing,
of the vacuum cleaner 10 via connecting cables, likewise not represented in

the drawing.

The valve disk 34 has an annular through-opening 57, which is reached
through by a multiplicity of radially directed supporting ribs 58, which connect
an outer ring region 60 of the valve disk 34 to a circular central region 61 of
the valve disk 34. Protruding upward from the central region 61 in the
direction of the middle part 47 of the valve holder 32 is a guide sleeve 63,
which enters the annular space 55 of the valve holder 32 and accommodates

an iron plate 64, which is adhesively secured in the guide sleeve 63.

On its upper side oriented toward the valve holder 32, the valve disk 34 carries
an inner sealing ring 66, a middle sealing ring 67 and an outer sealing ring 68,
which are aligned concentrically in relation to one another and form a sealing
lip in each case. The inner sealing ring 66 runs along an inner edge 70 of the

through-opening 57, the middle sealing ring 67 runs along an outer edge 71 of
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the through-opening 57 and the outer sealing ring 68 runs along the outer

periphery 72 of the valve disk 34.

In the closed position of the valve disk 34, the inner sealing ring 66 comes to
lie in a sealing manner against the outer edge 74 of the through-opening 40 of
the valve holder 32, and the middle sealing ring 67 and the outer sealing ring
68 respectively come to lie in a sealing manner against an inner edge 75 and
an outer edge 76 of the through-opening 42. The sealing rings 66, 67 and 68
consequently define annular sealing lines that delimit a surface area subjected
to the pressure difference forming at the closing valve 30. The inner sealing
ring 66 delimits here a first, circular partial area with a radius R1, and the
sealing rings 67 and 68 delimit a second, annular partial area with an inner
radius R2 and an outer radius R3. Altogether, the closing valve 30
consequently has a sealing line defined by the sealing rings 66, 67 and 68, of a
length made up by the sum of the lengths of the sealing rings 66, 67 and 68.
The sealing line formed in this way delimits a surface area subjected to the
pressure difference forming at the closing valve 30, made up by the sum of
the first and second partial areas explained. The square of the total length of
the sealing line is greater than 25 times the surface area delimited by the
sealing line. Compared with a circular area having a circumference
corresponding to the total length of the sealing ling, the surface area delimited
by the sealing line is significantly smaller than 50% of the circular area. This
has the consequence that an intensive external air flow can form when the
closing valve 30 is opened, as a result of which the negative pressure falls
abruptly in the region between the folded filter 24 and the closing valve 30, so
that the folded filter 24 is subjected to a pressure surge and for a short time is
flowed through by external air counter to the suction flow 28, which can flow
into the upper part 14 via an external air feed in the form of a lateral opening

78. The external air flow is illustrated in Figure 2 by the arrows 80.

If the closing valve 30 assumes its closed position, a negative pressure forms
in the dirt collecting container 12 and in the suction channel 26. If a suction

tube with a length of 2.5 m and an internal diameter of 35 mm is connected to
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the suction inlet 18, the negative pressure in the region of the mouth of the
suction tube, to be specific at a distance of 3 cm from the suction inlet 18, is
approximately 50 mbar, provided that no tool or suction nozzle is connected to
the free end of the suction tube. Figure 7 shows the variation of
corresponding pressure measurements. If the current supply to the holding
solenoid 54 is interrupted for the actuation of the closing valve 30, the
magnetic force with which the iron plate 64 is held on the holding solenoid is
abruptly cut off. This has the consequence that the valve disk 34 lifts off from
the valve holder 32 under the effect of the pressure difference forming at the
closing valve 30 counter to the closing force of the closing spring 36. The
closing spring 36 takes up the energy of the valve disk 34, decelerates it and
subsequently accelerates it back again, so that within a short time it resumes
its closed position and closes the through-openings 40 and 42 of the valve
holder 32. During the movement of the valve disk 34, the external air flow 80
forms, with the consequence that the negative pressure in the region of the
mouth of the suction tube falls very sharply within approximately 40 to about
60 ms. Since, however, the valve disk 34 has then already resumed its closed
position and the external air that has flowed in is sucked away by the suction
unit 16, the negative pressure subsequently increases again, to assume
virtually its original value of about 50 mbar after approximately 200 ms.
Values below 40% of the value forming when the closing valve 30 is closed,
that is to say values of less than 20 mbar, are assumed by the negative
pressure in the region of the mouth of the suction tube only for a time period
of about 60 ms. This has the consequence that virtually continuous suction
operation is maintained for the user and reliable filter cleaning is nevertheless
ensured. Here, the closing valve has a compact configuration, with a small

overall form, and can be produced at low cost.
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Patentkrav

1. Fremgangsmade til rengering af filtrene (24) i en stovsuger (10), som har
en snavsopsamlingsbeholder (12) med en sugeindgang (18), som en suges-
lange (20) er tilsluttet, hvor snavsopsamlingsbeholderen (12) via mindst et
filter (24) og mindst en udsugningsledning (26), der er tilsluttet dette, er i for-
bindelse med mindst et sugeaggregat (16), og mindst en lukkeventil (30) luk-
ker en fremmediluftindgang, via hvilken den mindst ene udsugningsledning
(26) er forbundet med en fremmediufttilfarsel, og hvor der dbnes mindst en
lukkeventil (30) for at rengere det mindst ene filter (24), og siden af det
mindst ene filter (24), hvilken side vender veek fra snavsopsamlingsbeholde-
ren (12), pavirkes med fremmedluft, kendetegnet ved, at den mindst ene
lukkeventil (30) aktiveres elektronisk, hvor det mindst ene sugeaggregat (16),
ogsa nar lukkeventilen (30) er &bnet, er i stromningsforbindelse med det
mindst ene filter (24), og det mindst ene filter (24) i en brokdel af et sekund
udgéende fra en sugestramning kortvarigt gennemstremmes af en fremmed-
luftstremning og derefter igen gennemstrommes af sugestremningen og der-
ved udseettes for en vekslende mekanisk belastning, og hvor undertrykket
ved samtidig abning af alle lukkeventiler (30), hvilket undertryk dannes inden
i sugeslangen (20) i en afstand p& 3 cm fra sugeindgangen (18) ved tilslut-
ning af en 2,5 m lang sugeslange (20), som er aben ved sin frie ende og har
en indvendig diameter pa 35 mm, saenkes til vaerdier pa mindre end 40 % af
den veerdi, der dannes, nar lukkeventilerne (30) er lukket, for mindst 10 ms
og maksimalt 150 ms.

2. Fremgangsmade ifolge krav 1, kendetegnet ved, at stovsugeren (10) ud-
styres med et enkelt filter (24).

3. Fremgangsmade ifolge krav 1 eller 2, kendetegnet ved, at hele fladen af
det mindst ene filter (24), hvilken flade vender veek fra snavsopsamlingsbe-
holderen (12), pavirkes med fremmedluft ved abning af en enkelt lukkeventil
(30).
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4. Fremgangsmade ifelge et af de foregéende krav,
kendetegnet ved, at den mindst ene lukkeventil (30) aktiveres tidsstyret.

5. Fremgangsmade ifolge krav 4, kendetegnet ved, at den mindst ene luk-
keventil (30) aktiveres i tidsintervaller pa mindre end 30 sekunder.

6. Fremgangsméde ifglge krav 4 eller 5, kendetegnet ved, at den mindst
ene lukkeventil (30) aktiveres i forskellige tidsintervaller.

7. Fremgangsmade ifglge et af de foregdende krav,

kendetegnet ved, at den mindst ene lukkeventil (30) aktiveres elektronisk
afheengigt af trykforskellen, som dannes pa det mindst ene filter (24), nar luk-
keventilen (30) er lukket.

8. Stovsuger til gennemforelse af fremgangsmaden ifelge et af de foregaen-
de krav, med en snavsopsamlingsbeholder (12), som har en sugeindgang
(18), som en sugeslange (20) er tilsluttet, og med mindst et sugeaggregat
(16), som stér i forbindelse med snavsopsamlingsbeholderen (12) via mindst
et filter (24) og mindst en udsugningsledning (26), som er tilsluttet dette, og
med en fremmedluftindgang, via hvilken den mindst ene udsugningsledning
(26) er forbundet med en fremmediufttilfarsel, og hvilken fremmedluftindgang
kan lukkes ved hjaelp af mindst en lukkeventil (30), hvor den mindst ene luk-
keventil (30) har mindst et ventilsaede (32), der er fastgjort pa apparatet, og
et bevaegeligt ventillegeme (34), kendetegnet ved, at den mindst ene lukke-
ventil kan aktiveres elekironisk, hvor det mindst ene sugeaggregat (16), ogsa
nar lukkeventilen (30) er abnet, er i stramningsforbindelse med det mindst
ene filter (24), og det mindst ene filter (24) i en brokdel af et sekund udgéen-
de fra en sugestromning kortvarigt kan gennemstrgmmes af en fremmedluft-
stremning og derefter igen kan gennemstrommes af en sugestramning og
derved kan udseettes for en vekslende mekanisk belastning, og hvor under-
trykket ved samtidig abning af alle lukkeventiler (30), hvilket undertryk dan-
nes inden i sugeslangen (20) i en afstand pa 3 cm fra sugeindgangen (18)
ved tilslutning af en 2,5 m lang sugeslange (20), som er dben ved sin frie en-
de og har en indvendig diameter pa 35 mm, kan szenkes til veerdier pa min-
dre end 40 % af den veerdi, der dannes, nar lukkeventilerne (30) er lukket, for
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mindst 10 ms og maksimalt 150 ms.

9. Stavsuger ifalge krav 8, kendetegnet ved, at stavsugeren (10) har et en-
kelt filter (24).

10. Stovsuger ifolge krav 8 eller 9, kendetegnet ved, at ventillegemet (34)
under dannelse af en eller flere teetningslinjer kan leegges teet ind mod det
mindst ene ventilsaede (32), hvor fladen, der er begraenset af taetningslinjer-
ne, er maksimalt halvt s& stor som en cirkelflade, hvis omkreds svarer til den
samlede leengde af alle taetningslinjer.

11. Stovsuger ifglge krav 10, kendetegnet ved, at den flade, som er be-
greenset af den mindst ene teetningslinje, og som i lukket tilstand af den
mindst ene lukkeventil (30) pavirkes med et differencetryk, er mindre end en
femtedel af en cirkelflade, hvis omkreds svarer til den samlede laengde af alle
teetningslinjer.

12. Stovsuger ifglge krav 10 eller 11,
kendetegnet ved, at taetningslinjerne udger flere lukkede taetningsringe (66,
67, 68).

13. Stovsuger ifglge et af kravene 8 til 12,

kendetegnet ved, at ventillegemet (34) har mindst en gennemgangsébning
(57), som i ventillegemets (34) lukkestilling er begreenset af mindst et taet-
ningselement (66, 67).

14. Stovsuger ifolge et af kravene 8 til 13,

kendetegnet ved, at ventilseedet (32) har flere gennemgangsabninger (40,
42), som i ventillegemets (34) lukkestilling er respektivt begreenset af mindst
et teetningselement (66, 67, 68).

15. Stovsuger ifolge et af kravene 8 til 14,

kendetegnet ved, at ventillegemet (34) ved hjeelp af en lukkefjeder (36) pa-
virkes med en lukkekraft og ved hjeelp af en elektromagnet (54) holdes i sin
lukkestilling.
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16. Stovsuger ifolge et af kravene 8 til 15,

kendetegnet ved, at ventillegemet (34), nar lukkeventilen (30) &bnes, kan
beveeges kontinuerligt fra sin lukkestilling via sin &bne stilling tilbage til sin
lukkestilling.

17. Stavsuger ifglge et af kravene 8 til 16,
kendetegnet ved, at ventillegemet (34) holdes forskydeligt i en cylinderfor-
met faring (55).
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Fig. 2
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