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of the shroud and the diameter of the inside sur- face of the container is
about 4.3 inches and 6.4 The present invention relates to an improved
inches (10.9 and 16.3 cm), respectively. For tank shroud for a dual
cyclonic cleaning apparatus. In  type vacuum cleaners as shown in Figure 7,
the particular, the present invention relates to a shroud   5   diameter of
the cylindrical section of the wall of the which has a perforated section
that is parallel with  shroud and the diameter of the inside surface of and
spaced from the inside surface of the outer    the container is about 8.2
inches and 10.6 inches cyclone or container and which allows air to pass
(20.8 cm and 26.9 cm), respectively. into a frusto-conically shaped inner
cyclone without  It was found that as low a pressure drop as plugging the
inlet openings to the inner cyclone   10  possible through the shroud is
preferred. This within the apparatus.                              means
that a large number of openings, preferably Cyclonic vacuum cleaning
apparatus are shown    round, should be provided in the perforated section
in our US Patents Nos. 4, 573, 236; 4, 593, 429; 4,  of the shroud. 571,
772; 4, 643, 748; 4,826, 515; 4,853,011 and      Embodiments of the
invention will now be de- 4,853,008. Our US Patent No. 4,853,008 describes
15  scribed with reference to the accompanying draw- dual cyclonic cleaning
apparatus wherein a com-    ings, wherein: bined disc and shroud unit is
mounted on the          Figure 1 is a left side perspective view of a
outside of the inner cyclone in order to retain dirt in  preferred upright
type vacuum cleaning appli- the outer cyclone. The shroud has a perforated
ance according to the present invention, particu- lower section adjacent
and above the disc which is  20    larly showing an outer cyclone
surrounding the parallel to the conical outside surface of the cy-
combined shroud and disc unit mounted on the clone. The perforated section
acts as an air inlet to  outside of an inner cyclone; the inner cyclone
while the disc retains large dirt   Figure 2 is a partial front
cross-sectional view particles and fibrous matter in the outer cyclone.
along line 2-2 of Figure 1 showing the shroud The combined disc and shroud
work well; however,  25  and disc unit positioned between the inner cy-
there was a need for an improved design which        clone and the outer
cyclone; would prevent the shroud perforations from being      Figure 2A is
a partial front cross-sectional view filled with dirt before the outer
cyclone was full of  along a plane perpendicular to line 2-2 of Figure
separated dirt.                                      1 showing the spring
catch for removing the It is therefore an object of the present invention
30  outer cyclone and receiver from the inner cy- to provide improved
cleaning apparatus wherein       clone; the shroud is designed to
substantially reduce the    Figure 2B shows a first alternative version of
the tendency for dirt particles and fibrous matter to    shroud and disc
unit; obstruct the shroud openings leading to the inner     Figure 2C shows
a second alternative version of cyclone air inlet. Further, it is an object
of the   35    the shroud; present invention to provide a combined disc and
Figure 3 is a plan cross-sectional view along line shroud which is easily
mounted on the outside of     3-3 of Figure 2 showing the dirty air inlet
pas- the inner cyclone. Still further, it is an object of the  sage, the
clean air exhaust passage and the present invention to provide an improved
shroud      intermediate handle mounted on the outside of which is simple
and inexpensive to construct and   40    the outer cyclone; easy to clean
and which at the same time prevents    Figure 4 is a plan cross-sectional
view along line escape of fibrous matter from the outer cyclone.     4-4 of
Figure 2 showing the tangential air inlet These and other objects will
become increasingly     into the inner cyclone; apparent to those skilled
in the art and by refer-   Figure 5 is a plan cross-sectional view along
line ence to the drawings.                         45     5-5 of Figure 2
showing the perforated opening The invention provides shroud means for use
through the shroud member; in cleaning apparatus as set out in claim 1. The
Figure 6 is an exploded perspective view show- invention further provides
cleaning apparatus as set  ing the positioning of the inner cyclone inside
out in claim 14. Further advantageous features of    the shroud and disc
unit; the invention are set out in the dependent claims.    50  Figure 7 is
a front cross-sectional view of pre- It is unexpected that the perforated
section      ferred tank-type cleaning apparatus of the could be arranged
directly facing the parallel inside  present invention and particularly
showing an wall of the container and have a relatively close    outer
cyclone, an inner cyclone, a dirt collection spacing of 0.6 inches to 1.4
inches (1.5 cm to 3.6   receiver, and an inlet scroll and associated cm)
with respect to the inside wall and still be so   55  shroud for the inner
cyclone; effective in dirt separation. For upright vacuum     Figure 8 is a
plan cross-sectional view along line cleaners as shown in Figures 1 and 2,
the pre-       7-7 of Figure 7 showing the inlet passage to the ferred
diameter of the cylindrical section of the wall  outer cyclone with a
spiral member for inlet into 2    



3                EP 0 489 565 B1                    4 the inner cyclone;
conversion of the appliance 10 from one mode of Figure 8A is an alternative
plan cross-sectional  operation to the other and vice versa is described
view similar to that shown in Figure 8 showing  more fully in our US Patent
No. 4,377,882. Posi- the inlet scroll having two spiral members rather
tioned adjacent the outside wall 15b of the outer than one;
5   cyclone 15 and mounting the outside wall 18a of Figure 9 is an
isometric, exploded view of the  the head 18 on opposed sides of pipe 21
are inner cyclone, inlet scroll, and the ring with  spaced apart dirty air
inlet and clean air exhaust openings; and
passages 27 and 28, respectively. The lower half of Figure 10 is a graph
showing area of opening   dirty air inlet passage 27 is formed by a rigid
tube versus pressure drop across a cylindrical sec-  10  29 adjacent the
outside wall 15b of the outer cy- tion of the shroud and disc unit.
clone 15, as shown in Figure 1. Tube 29 extends Figs 1 and 2 show an
upright-type vacuum      from a dirty air inlet passage (not shown) in
casing cleaning apparatus or appliance 10 which is adapt-  12 to a tube 30
mounted on the outside wall 18a of ed for use in both the upright mode and
the cyl-  the head 18 which forms the upper half of dirty air inder mode,
the vertical mode being illustrated.  15  inlet passage 27, (Figure 3).
Tube 30 commu- The functioning of the appliance 10 will now be   nicates
through the upper part of the outside wall described with reference to this
upright mode. The  18a of the head 18 through an inlet passage 31 so
cleaning appliance 10 includes a cleaning head 11  as to effect tangential
entry and set up a swirling, connected to a casing 12 which supports a
motor   cyclonic flow of air in a passage 32 of the head 18 fan unit (not
shown) which is mounted behind con-  20  leading to the outer cyclone 15.
ventional floor engaging brushes (not shown) and     As shown in Figure 2,
depending from the inside wheels (not shown). Exterior wheels 13 are
circular upper plate 18b of head 18 is a conduit mounted behind the casing
12.                     18c which forms a clean air exhaust passage 33 An
outer cyclone or container 15 is mounted   from the inner cyclone 20.
Exhaust passage 33 is on the casing 12. The outer cyclone 15 is prefer-  25
in communication through head 18 with the upper ably made of clear plastic
so that a person can see  half of the clean air exhaust passage 28 (Figure
3) the outer cyclone 15 fill with dirt. The outer cyclone  which is formed
by a tube 34 mounted on the 15 has a circular cross-section along a
longitudinal  outside wall 18a of the head 18. The lower part of axis a-a
and is preferably cylindrical, or else it can  tube 34 leads to a rigid
lower exhaust tube (not be outwardly tapering if space and dimensions  30
shown) which is mounted on the outside wall 15b permit. A skirt 16 is
mounted on the outer cyclone  of the outer cyclone 15. The lower exhaust
tube 15 and extends to the casing 12. The outer cyclone  (not shown) forms
the lower half of the clean air 15 has a bottom wall formed by the
frusto-conical  exhaust outlet (not shown) In the casing 12 which section
40d of a receiver 40 that tapers downwar-  cools the motor fan unit and
exhausts at casing dly and outwardly from the axis a-a, and a cylin-  35
vents 12b below the skirt 16 as shown in Figure 1. drical inner surface 15a
(Figure 3) which extends    The inner cyclone 20 is a frusto-conical body,
from the bottom wall 40d of the receiver 40. Sup-  extending downwardly and
tapering inwardly to- ported on the outer cyclone 15 is a circular cross-
wards the axis a-a, and is connected to an inlet sectioned airflow
directing head 18 which is sealed  scroll 36. The inner cyclone 20
comprises an inner to the upper edge of the outer cyclone 15 by   40  wall
20a leading to a cone opening 20b and an means of a flexible inverted
L-shaped seal 19 and  outer surface 20c of the inner wall 20a. The inlet an
annular lip member 15c of the outer cyclone 15  scroll 36 comprises a
horizontal web 37 (Figure 6) (Figure 2). Positioned radially inwardly of
the outer  which extends from the upper edge 20d of the cyclone 15 and head
18 is an inner cyclone 20.   inner cyclone 20 to the inner surface 18d of
the The outer cyclone 15 and the inner cyclone 20 are  45  head 18. A
sleeve 38 extends through the majority preferably relatively long and
slender along the  of the length of the inlet scroll 36 from the junction
longitudinal axis a-a.                            of the upper end surface
20d of the inner cyclone The casing 12 is provided with a vertical exten-
20 and web 37 to the bottom side of plate 18b. A sion 12a (Figure 3) which
forms a rigid socket for  second horizontal web 39 extends from the upper
slideably receiving the lower end of a tubular pipe  50  end 38a of sleeve
38 to the junction where the or wand 21. The pipe 21 includes a grip 22.
When  inside wall 18d of head 18 meets plate 18b. A the pipe 21 is fitted
in the extension 12a, the hand  portion 38b (Figure 4) of sleeve 38
extends, in the grip 22 enables the appliance 10 to be used as an  form of
a spiral, from the junction of the upper end upright-type machine. In
contrast, when the pipe 21  surface 20d of the inner cyclone 20 and the web
is slideably removed from the extension 12a, the   55  37 to the inside
wall 18d of the head 18 thereby pipe 21 is then used as a cleaner head at
the end  competing the inlet scroll 36 and providing a tan- of a flexible
hose (not shown) thus converting the  gential entry to the inner cyclone 20
in order to be appliance 10 into a cylinder type machine. The    capable of
setting up a swirling cyclonic flow of air. 3    



5                EP 0 489 565 B1                    6 The cone opening 20b
of the inner cyclone 20   openings 50e (partially shown in Figure 5),
located is connected to the dirt collecting receiver 40 for  that are in
and around the circumference of the collecting dirt from the inner cyclone
20. The lower  cylindrical section 50c, serve as an outlet from the end of
the outer surface 20c of the inner cyclone  outer cyclone 15 to passage 51
leading to passage 20 engages a circular plate 40a which meets a   5   52.
Web 50d extends between the cylindrical sec- frusto-conical member 40b that
tapers downwardly  tion 50c and the outer surface 20c of the inner and
outwardly from the axis a-a. The lower edge of  cyclone 20 where it meets
conical member 50f frusto-conical member 40b meets the upper edge   leading
to a cylindrical section 50g. Depending of a short cylindrical member 40c
of the receiver  from the cylindrical section 50g is a disc 50h which 40.
Interposed between the inner cyclone 20 and   10  can be conically shaped
with a large downwardly the plate 40a of receiver 40 is a flexible annular
tapered portion 50i facing the bottom wall 40d of sealing member 41.
Depending from the bottom      the outer cyclone 15. The disc 50h can have
a edge of the cylindrical member 40c is the frusto-  downward inclination
forming an angle of between conical section 40d which forms the bottom wall
of  about [err]  to [err]  with the axis a-a or [err] the outer cyclone 15
and which extends downwar-  15  to 20  with a line perpendicular to the
axis a-a (not dly and outwardly from the axis a-a to the inner  shown).
surface 15a of outer cyclone 15 about 1.1 inches     Figure 2B shows
another version of the com- (2.7 cm) above the bottom wall 40e of receiver
40.  bined shroud and disc unit 150 that fits over the The maximum diameter
of the frusto conical sec-   outer surface 20c of the inner cyclone 20,
inside tion 40d is preferably at least three times the   20  the head 18
and the outer cyclone 15, similar to diameter of cone opening 20b, as
described in US  the shroud and disc unit 50 shown in Figure 2. The Patent
No. 4,826,515.                             upper part of the unit 150 is
formed by a frusto- Figure 2a shows an alternative preferred ver-  conical
section 150a that tapers upwardly and out- sion of the connection between
the cone opening   wardly from the axis e-e to a flange 150b. A 20b of the
inner cyclone 20 and a receiver 140   25  cylindrical section 150c depends
from the lower which is similar to receiver 40. The receiver 140  end of
the frusto-conical section 150a to an annular has a frusto-conical section
140a secured directly  web 150d. A plurality of openings 150e, located in
to the cone opening 20b through inverted U-       and around the
circumference of the cylindrical shaped annular seal 141a. The
frusto-conical sec-  section 150c, serve as an outlet from the outer tion
140a tapers downwardly and outwardly from   30  cyclone 15. Web 150d
extends between the cylin- the axis b-b to an inner annular ring member
140b.  drical member 150c toward the axis e-e and con- A bottom plate 140c,
circular in plan view, extends  tacts the outer surface 20c of the inner
cyclone 20. to and meets a first frusto-conical member 140d   Web 150d
meets a conical member 150f that to- which tapers upwardly and outwardly
from axis b-b.  gether with web 150d forms a seal between the The upper
edge of the first frusto-conical 140d   35  inner cyclone 20 and the lower
end of the com- meets a first cylindrical member 140e which ex-   bined
shroud and disc unit 150. Extending from the tends to and meets a second
frusto-conical mem-   junction of the cylindrical member 150c and the ber
140f. The second frusto-conical member 140f   web 150d is a disc 150h which
can be conically tapers upwardly and outwardly from the axis b-b to  shaped
with a large downward inclination forming a second cylindrical member 140g.
The second   40  an angle of between about [err] to [err] with cylindrical
member 140g seals against the inner   the axis e-e or [err] to [err] with a
line per- surface 16a of skirt 16 through annular ring seal  pendicular to
the axis e-e. The disc 150h can also 141b. The receiver 140 is completed by
annular    be perpendicular to the axis e-e (not shown). ring seal 141c
which is disposed between the inner   Figure 2C shows still another version
of the annular ring member 140b and the second cylin-  45  shroud unit 250
that fits over the outer surface 20c drical member 140g thereby sealing the
outer cy-  of the inner cyclone 20, inside of head 18 and the clone 15 from
the receiver 140.                   outer cyclone 15, similar to the shroud
and disc A combined shroud and disc unit 50 is moun-    unit 50 shown in
Figure 2. The upper part of the ted on the inner cyclone 20 intermediate
the pas-  unit 250 is formed by a frusto-conical section 250a sage 32
leading to inlet scroll 36 and the cone   50  that tapers upwardly and
outwardly from the axis f-f opening 20b as particularly shown in Figure 2.
The  to a flange 250b. A cylindrical section 250c de- upper part of the
unit 50 is tapered with wall 50a  pends from the lower end of the
frusto-conical preferably parallel to the outer surface 20c of the  section
250a to an annular web 250d. A plurality of inner cyclone 20 and forming
passage 52. The wall  openings 250e located in and around the circum- 50a
ends in a flange 50b which limits and encloses  55  ference of the section
250c, serve as an outlet from the inlet passage 32 to the inner cyclone 20.
Cylin-  the outer cyclone 15. Web 250d extends between drical section 50c
depends from the lower end of  the cylindrical section 250c toward the axis
f-f wall 50a to an annular web SOd. A plurality of    where it contacts the
outer surface 20c of the inner 4    
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web 150d of the shroud and  not attract fibrous material and that dirt did
not disc unit shown in Figure 2B. Web 250d meets a    pass directly from
the airflow circulating around the conical member 250f that, together with
web 250d,  inner surface 15a of the outer cyclone 15 to the forms a seal
between the inner cyclone 20 and the  openings 50e in cylindrical member
50c. In fact, lower end of the shroud unit 250. The shroud unit   5   the
outer surface 50k of the cylindrical member 250 does not have a disc to
help to keep large dirt  50c was apparently being wiped clean by the air-
particles and fibrous matter in the outer cyclone 15  flow circulating
around the inner surface 15a of the as is characteristic of the shroud and
disc unit 50  outer cyclone 15. With this construction, the dirt in Figure
2 and the shroud and disc unit 150 in   can accumulate to a relatively high
level in the Figure 2B.                                   10  outer cyclone
15 (about level L) with good separa- In operation of the preferred version
of the  tion of the dirt. upright-type vacuum  cleaning apparatus 10 as
As shown in Figure 2A, the outer cyclone 15 shown in Figure 2, the fan unit
in casing 12 pulls  and receiver 40 (not shown) or receiver 140 are air
into dirty air inlet passage 27 through tubes 29  removable from the head
18 for emptying by re- and 30 and into inlet passage 31 leading to the   is
leasing a spring catch 55 housed within the skirt outer cyclone 15. The air
cyclones down and ar-   16. The catch 55 comprises a central spring arm
ound the inner surface 15a and bottom wall 40d of  member 55a that attaches
at its proximal end 55b outer cyclone 15, over the outside of walls 40c,
to the bottom surface 140h of the bottom plate 40b and 40a of the receiver
40 and up the outer   140c of the receiver 140 through mounting bracket
surface 20c of the inner cyclone 20, then over the   20  140i. The distal
end 55c of the spring arm 55a is disc 50h, through openings 50e and up
passages    formed into a first inverted U-shaped member 55d. 51 and 52
defined by the shroud 50 and the outer  The spring arm 55a and a proximal
leg 55e of the surface 20c of the inner cyclone 20. The air then  first
inverted U-shaped member 55d form a U- moves into passage 32 before
entering the inlet   shaped junction 55f that secures in a mating lock-
scroll 36 leading to the inner cyclone 20 wherein  25  ing member 12c
mounted on the casing 12. A the air cyclones down the inner wall 20a to the
distal leg 55g of the first inverted U-shaped mem- cone opening 20b before
moving upward to the      ber 55d acts as a finger grip that protrudes out
exhaust passage 33 formed by conduit 18c. The air  from underneath the
skirt 16 adjacent the casing finally moves to the clean air exhaust passage
28  12. A second inverted U-shaped guide member defined by tube 34 and a
lower exhaust tube (not  30  140j is mounted on the bottom surface 140h of
the shown) adjacent the outside wall 15b of the outer  bottom plate 140c of
the receiver 140 spaced apart cyclone 15 before being exhausted to the
atmo-    from mounting bracket 140i and adjacent the apex sphere or to the
motor fan unit in the casing 12 to  of the first inverted U-shaped member
55d. The assist with cooling. The dirt collects on the bottom  second
inverted U-shaped guide member 140j wall 40d of the outer cyclone 15 and on
the bottom   35  serves as a guide for an arrow tab 55h extending wall 40e
of the receiver 40 as shown in Figure 2.  from the first inverted U-shaped
member 55d of Finer dirt collects primarily in the receiver 40.  the catch
55 which helps to secure the receiver It was surprising that the openings
50e in the  140 and outer cyclone 15 to the head 18 and the cylindrical
section 50c (Figure 2) could be posi-  inner cyclone 20 when the vacuum
cleaning ap- tioned closely adjacent the inner surface 15a of the   40
paratus 10 is being used. outer cyclone 15. During testing, it had been
When the outer cyclone 15 and the receiver thought that the cylindrical
section 50c should be  140 become full of accumulated dirt, the operator as
distant as possible from the dirt swirling around  raises the distal leg
55g of the first inverted U- the inner surface 15a of the outer cyclone 15.
It  shaped member 55d which releases the junction had been felt that a
large distance between the   45  55f of catch 55 from the locking member
12c and cylindrical section 50c and the inner surface 15a of  the arrow tab
55h from the second inverted U- the outer cyclone 15 would make it less
likely that  shaped member 140j. The operator then pulls the dirt, fluff or
fibrous material would become caught  outer cyclone 15, receiver 140 and
skirt 16 away up in the airflow exiting the outer cyclone 15    from the
handle 21 (Figure 1) which causes the through the openings 50e in
cylindrical section 50c.  so  annular lip member 15c of the outer cyclone
15 to However, with the cylindrical section 50c set as far  release from
the head 18 at the flexible inverted L- away as possible from the inner
surface 15a of the  shaped seal 19 and the receiver 140 to release outer
cyclone 15, fluff and fibrous material became  from the inner cyclone 20 at
the annular seal 141a, trapped on the outer surface 50k of the cylindrical
thereby exposing the rigid tube, the rigid lower section 50c. Surprisingly,
it was found that, by  55  exhaust tube (not shown) and the bottom part of
positioning the cylindrical section 50c closely adja-  the intermediate
pipe 21. The outer cyclone 15 and cent the inner surface 15a of the outer
cyclone, the  the receiver 140 can then be emptied and replaced outer
surface 50k of the cylindrical section 50c did  into the vacuum cleaning
apparatus 10 by fitting 5    



9                 EP 0 489 565 B1                   10 annular lip member
15c of the outer cyclone inside  through the upper part of the outside wall
111d of the flexible inverted L-shaped seal 19 and by fitting  the outer
cyclone 111 so as to make a tangential annular seal 141 a around the cone
opening 20b of  entry and to set up a swirling, cyclonic flow of air in the
inner cyclone 20. The operator then pushes the  the outer cyclone 111, the
exact position of the outer cyclone 15 and receiver 140 towards the pipe
5   inlet passage 121 around the circumference of the 21 until the junction
55f of catch 55 locks into  outer cyclone 111 is not critical. locking
member 12c of casing 12 and arrow tab        A plate 124, circular in plan
view, with depen- 55h secures into U-shaped member 140j.            dent
tube 125 centered around the axis c-c is Figure 7 shows a tank type vacuum
cleaning     positioned above the inner cyclone 112. The de- apparatus 110,
which comprises an outer cyclone  10  pendent tube 125 extends downwardly
along axis 111 around an inner cyclone 112, a dirt collection  c-c from the
plate 124 substantially coaxially with receiver 113 and a motor driven fan
unit 114. The  the inner cyclone 112. The motor driven fan unit inner and
outer cyclones 111 and 112 have circular  114 is located on the plate 124
and is arranged so cross-sections with respect to a longitudinal axis c-
as to draw air from the inner cyclone 112 through c. The outer cyclone 111
has a base 111a and a   15  dependent tube 125. Extending from the top side
cylindrical inner surface 111 b which extends from  124a of the plate 124
is annular ring member 124b the outer periphery of the base 111a. A
circular  which is outside and adjacent the depending ring cross-sectioned
flange 111c extends radially out-  member 115g. Annular ring 124b has
openings wardly from the upper end part of the outside wall  126, centered
on the axis d-d coinciding with the 111d of the outer cyclone 111 and
serves as one-  20  openings 115h in the depending ring member half of a
seal for the outer cyclone 111.         115g, which enable bolts 117 to
secure the cover A removable cover 115 with hemispherical out-  115 to the
plate 124. er surface 11 5a fits over the top of the outer      The inner
cyclone 112 has a frusto-conical cyclone 111. The lower edge of the outer
surface  body extending radially downwardly and inwardly 115a of cover 115
has an annular rim 115b with a   25  towards the axis c-c and a dependent
inlet scroll depending lip 11 5c which serves as a hand grip for  127. The
inner cyclone 112 comprises a frusto- removing the cover 115 from the outer
cyclone     conical inner surface 112a leading to a cone open- 111.
Extending inwardly from rim 115b toward the  ing 112b and an outside wall
112c. The inlet scroll axis a-a is a horizontal support web 115d which
127 comprises the sleeve 123 which depends from meets the upper edge of a
right-angled cross-  30  the plate 124 to a horizontal annular web 128
sectioned protrusion 115e. An annular gasket 116  (Figures 7 and 8). The
web 128 extends between is mounted intermediate the protrusion 115e and
the upper end 112d of the frusto-conical body and the rim 115b on web 115d
so as to be in contact  the lower end part of sleeve 123. A second depen-
with the circular cross-sectioned flange 111 c. The  dent sleeve 129
extends between the cover 124 gasket 116 serves to seal the cover 115 to
the  35  and the junction of the upper end 112d of the outer cyclone 111
while the apparatus 110 is in   frusto-conical body and the web 128. The
second operation. The lower edge of the protrusion 115e  sleeve 129 is
located radially inwardly of the tubu- meets the top edge of a
frusto-conical section 11 5f  lar sleeve 123 and through the majority of
its length which tapers radially inwardly and downwardly to-  sleeve 129
extends from the upper end 112d of the ward the axis c-c. An annular ring
member 115g   40  frusto-conical body where the upper end 112d joins
depends from the distal end of the conical section  the inner periphery of
the web 128. As shown in 115f and has openings 115h for bolts 117. Open-
Figure 8, a portion 130 of the second sleeve 129 ings 115i are provided on
the hemispherical outer  extends, in the form of a spiral, from the
junction of surface 115a which serve as an exhaust port for   the upper end
112d of the frusto-conical body and the motor fan unit 114.
45  the web 128 to the tubular sleeve 123 thereby A cylindrical dirty air
inlet passage 118 com-  completing the inlet scroll 127 and providing a
municates through the upper part of the outside   tangential entry to the
inner cyclone 112 in order to wall 111d of the outer cyclone 111. The end
part  be capable of setting up a swirling cyclonic flow of 11 8a of the
dirty air inlet passage 118, remote from  air. the outer cyclone 111, is
joined by a flexible tube   50  Figure 8A shows another version of the
inlet (not shown) to a cleaner head (not shown) for     scroll 127 wherein
two diametrically opposed sec- contacting a dirty surface. Flanged section
118b of  tions 130a and 130b extend from the junction of inlet passage 118,
adjacent the outside wall 111d  the upper end 112d of the frusto-conical
body and of the outer cyclone 111, has openings 119 for    the web 128 to
the tubular sleeve 123. In this bolts 120 to secure the inlet passage 118
to the  55   manner, the inner cyclone 112 is provided with two outside
wall 111d of the outer cyclone 111. Inlet  opposed tangential entry points
which are capable passage 118 leads to a dirty air inlet passage 121.  of
setting up a swirling, cyclonic flow of air. It As long as inlet passage
121 communicates         should be noted that the inlet scroll 127 can be 6



11                EP 0 489 565 B1                    12 completed by any
number of sections 130 spiral-    50c of the shroud and disc unit 50 and
openings ling radially outwardly from the sleeve 129 to the  133 in the
tubular ring 132 of shroud 131 to posi- tubular sleeve 123 as long as the
sections 130     tion the pressure differential through the cylindrical
create at least one tangential entry point to the  section 50c and the
pressure differential through inner cyclone 112.
5   the ring 132 of shroud 131 as far along from the Depending from the
scroll 127 and spaced        pressure increase rise of the graph (Figure
10) as from the outside wall 11 2c of the inner cyclone 112  possible. It
was found that, if there was a high is a shroud 131 which comprises a
tubular ring 132  differential pressure through the cylindrical section
that depends from the junction of the tubular sleeve  50c and through the
ring 132 of shroud 131, large 123 and the web 128. The ring 132 of shroud
131   10  dirt particles that collect in the outer cyclones 15 is totally
perforated with a plurality of openings 133  and 111 when the dirt level in
the outer cyclones (partially shown in Figure 9) that serve as an air   15
and 111 is below level L are pulled through the outlet from the outer
cyclone 11 to scroll 127     openings 50e in cylindrical section 50c and
the leading into the inner cyclone 112. The tubular ring  openings 133 in
the tubular ring 132 of shroud 131 132 lies parallel to and spaced from the
inner  15  where they will then enter the inner cyclones 20 surface 111 b
of the outer cyclone 111. The shroud  and 112. The high differential
pressure probably 131 is completed by a web 134 that extends be-     causes
large particles and fluff to attach to and tween the lower end portion of
ring 132 and the    block the openings of 50e in the cylindrical section
outside wall 112c of the inner cyclone 112, in     50c of the shroud and
disc unit 50 and the open- particular a cylindrical support member 135 that
20  ings 133 in the tubular ring 132 of shroud 131. This depends from the
outside wall 112c of the inner    result is undesirable because the large
dirt par- cyclone 112 and which, together with the upper     ticles will
not separate out in the inner cyclones 20 surface 134a of the web 134,
forms a right-angled  and 112. Instead, the large dirt particles will be
closure from the outer cyclone 111 at an intermedi-  drawn through the
exhaust passage 33 of the inner ate seal 136.
25  cyclone 20 and through the dependent tube 125 The dirt collection
receiver 113 for the inner  exhausting from the inner cyclone 112, where
the cyclone 112 comprises a cylindrical portion 113a   large dirt particles
will then be drawn into the motor which meets the upper edge of a
frusto-conical     fan units 14 and 114. This will damage the motor section
113b extending downwardly and outwardly    fan units 14 and 114 and can
also result in dirt from the axis c-c to the base 111a of outer cyclone
30  being expelled into the atmosphere. 111. Adjacent and radially inwardly
of frusto-conical  The above discussion is also applicable for the section
113b is an annular ring member 111e of     pressure between the inside
surface 150j and the the outer cyclone 111 which extends beyond the
outside surface 150k of the cylindrical section 150c upper edge of
frusto-conical section 113b adjacent  (Figure 2B) and for the pressure
between the in- the inside wall 113c of the receiver 113, thus   35  side
surface 250j and the outside surface 250k of forming a seal between the
receiver 113 and the    the cylindrical section 250c (Figure 2C). outer
cyclone 111. The cylindrical portion 113a lies  The circumference of the
cylindrical section intermediate the inner surface 111 b of the outer  50c
of shroud and disc unit 50 in Figure 2 was 13.6 cyclone 111 and the outside
wall 11 2c of the inner  inches (34.5 cm), the diameter was 4.3 inches
cyclone 112 and is below the web 134 of the   40  (10.9 cm), and the height
was 2.6 inches (6.6 cm). shroud 131. The receiver 113 is completed by a
Where there were approximately 58 holes per row, rubber seal 137 that
extends from the top of the   a combination lying in the range of 32 to 38
rows cylindrical portion 113a to the outside wall 112c of  of holes of 2.2
mm diameter was found to be best the inner cyclone 112 adjacent the web
134. In     for the cylindrical section 50c of the shroud and another
embodiment (not shown), cylindrical por-  45  disc unit 50 of the cleaning
apparatus 10 shown in tion 113a can meet and seal against the web 134
Figures 1 and 2. Also, the circumference of the ring of the shroud 131.
132 of the shroud 131 of the tank type vacuum The following are parameters
for the preferred  cleaning apparatus 110 shown in Figure 7 was 15.5 vacuum
cleaner.                                    inches (64.8 cm), the diameter
was 8.2 inches 50  (20.8 cm), and the height was 2.5 inches (6.4 cm). 1.
Number of Holes in Shroud                       Where there were
approximately 208 holes per row, a combination lying in the range of 34 to
38 In the preferred version of the upright-type   rows of holes of 2.2 mm
diameter was found to be vacuum cleaning apparatus 10 as shown in Figure
best for the ring 132 of the shroud 131. A 2.2 mm 2, and the preferred
version of the tank-type vacu-  55  diameter hole is sufficiently small to
block the um cleaning apparatus 110 as shown in Figure 7,    passage of
particles of a greater size than would there should be approximately the
number and size  be successfully separated by the inner cyclone 20 of
openings or holes 50e in the cylindrical section  of Figure 2 and the inner
cyclone 112 of Figure 7. 7    



13                 EP 0 489 565 B1                    14 It was believed
that the greater the total area of  cross-section and comprising a bottom
(40d) holes 50e and 133 the less pressure there would         and a
sidewall extending to and meeting the be at each hole. This is beneficial
because the         bottom (40d), the sidewall having an interior
cylindrical section 50c and the ring 132 of the        surface (15a), a
dirty air inlet (27) which is shroud 131 would be better at not attracting
fluff.   5  oriented for supplying dirt laden air into the ...Also, a lower
pressure at each opening 50e of the      container (15) tangentially to the
interior sur- upright type vacuum cleaning apparatus 10 and at       face
(15a) of the sidewall, and an air outlet each opening 133 of the ring 132
of the shroud 131     from the container (15); a circular cross-sec- of the
tank type vacuum cleaning apparatus 110         tioned cyclone (20) having
a longitudinal axis would make it easier for fine dirt to gather at and
10  and mounted inside the container (15), the maybe block rather than be
drawn through the            cyclone (20) comprising a cyclone air inlet
(36) openings 50e and 133, thereby signalling to the         at an upper
end of the cyclone (20) in air operator that it is time to empty the
respective        communication with the air outlet of the con- vacuum
cleaners 10 and 110.                            tainer, an interior dirt
rotational surface (20a) of is      frusto-conical shape for receiving an
air flow 2. Thickness of Material for the Shroud                 from the
air inlet (36) and for maintaining its velocity to a cone opening (20b)
smaller in It was found that better results were obtained      diameter
than the diameter of the upper end of when material at least 2 mm thick was
used for the      the cyclone (20), the air inlet (36) being ori- shrouds
50 and 131. Material 1 mm thick did not  20     ented for supplying air
tangentially to the inte- work as well. It was assumed that the thicker ma-
rior dirt rotational surface (20a), an outer sur- terial causes a sharper
change in direction for the     face (20c) of frusto-conical shape, and a
cy- clean air and therefore contributes to a better sepa-   clone air
outlet (33) communicating with the ration than is achieved by the thinner
material.       interior of the cyclone (20) adjacent the upper 25      end
of the cyclone (20); a dirt collecting re- 3. Distance Between the Shroud
and the Inner            ceiver (40) extending from the cone opening
Surface of the Outer Cyclone                           (20b); and means for
generating an airflow which passes sequentially through the dirty air For
the upright type vacuum cleaner 10 in           inlet (27), the container
(15), the cyclone air Figures 1 and 2, the distance range between the   30
inlet (36), the cyclone (20), the dirt receiver cylindrical section 50c of
the shroud and disc unit    (40) and the cyclone air outlet (33), the
airflow 50 and the inner surface 15a of the outer cyclone      rotating
around the frusto-conical interior sur- 15 is preferably from 0.59 inches
to 1.18 inches       face (20a) of the cyclone (20) and depositing (1.5 cm
to 3.0 cm). For the tank type vacuum            dirt in the receiver (40);
the shroud means (50, cleaning apparatus 110 in Figure 7, the distance   35
150, 250) being mountable on and around the range between the ring 132 of
the shroud 131 and        outer surface (20c) of the cyclone (20) and, the
inner surface 111 b of the outer cyclone 111 is     when in use, having
opposed ends spaced in preferably from 0.75 inches to 1.26 inches (1.9 cm
the direction of the longitudinal axis of the to 3.2 cm). However, if the
distance between the        cyclone (20) and providing an air passageway
cylindrical section 50c of the shroud and disc unit  40  from the container
(15) to the air inlet (36) of 50 is too close, fluff will bridge between
the disc     the cyclone (20), one of the ends of the shroud 50b and the
inner surface 15a of the outer cyclone      means (50, 150, 250) being
sealed against the 15. Alternatively, if the distance is too great, fluff
outer surface (20c) of the cyclone (20), charac- attaches to the
cylindrical section 50c and blocks      terised in that a portion of the
shroud (50, 150, the openings 50e. The exact distance is dependent  45
250) has a perforated section (50c, 150c, 250c) on the diameter of the
outer cyclone and the inner      having a large number of perforations
(50e, cyclone of the respective vacuum cleaning appara-       150e, 250e),
the perforated section (50c, 150c, tus 10 and 110.
250c) being spaced from the interior wall (15a) It is intended that the
foregoing description be    of the sidewall of container (15) such that a
low only illustrative of the present invention and that  so  differential
pressure is created between an out- the present invention be limited only
to the           side surface (50k, 150k, 250k) and an inside hereinafter
appended claims.                            surface (50j, 150j, 250j) of
the perforated sec- tion (50c, 150c, 250c) so as to prevent dirt Claims
from being drawn through the perforated sec- 55      tion (50c, 150c, 250c)
by the flow of air from 1. Shroud means (50,150,250) for use in cleaning
the container (15) to the cyclone air inlet (36). apparatus (10), the
cleaning apparatus (10) in- cluding: a container (15) having a circular 8



13                EP 0489 565 B1                      14 It was believed
that the greater the total area of  cross-section and comprising a bottom
(40d) holes 50e and 133 the less pressure there would        and a sidewall
extending to and meeting the be at each hole. This is beneficial because
the        bottom (40d), the sidewall having an interior cylindrical
section 50c and the ring 132 of the        surface (15a), a dirty air inlet
(27) which is shroud 131 would be better at not attracting fluff.   5
oriented for supplying dirt laden air into the Also, a lower pressure at
each opening 50e of the      container (15) tangentially to the interior
sur- upright type vacuum cleaning apparatus 10 and at      face (15a) of
the sidewall, and an air outlet each opening 133 of the ring 132 of the
shroud 131     from the container (15); a circular cross-sec- of the tank
type vacuum cleaning apparatus 110         tioned cyclone (20) having a
longitudinal axis would make it easier for fine dirt to gather at and   io
and mounted inside the container (15), the maybe block rather than be drawn
through the           cyclone (20) comprising a cyclone air inlet (36)
openings 50e and 133, thereby signalling to the        at an upper end of
the cyclone (20) in air operator that it is time to empty the respective
communication with the air outlet of the con- vacuum cleaners 10 and 110.
tainer, an interior dirt rotational surface (20a) of 15     frusto-conical
shape for receiving an air flow 2. Thickness of Material for the Shroud
from the air inlet (36) and for maintaining its velocity to a cone opening
(20b) smaller in It was found that better results were obtained
diameter than the diameter of the upper end of when material at least 2 mm
thick was used for the     the cyclone (20), the air inlet (36) being ori-
shrouds 50 and 131. Material 1 mm thick did not  20    ented for supplying
air tangentially to the inte- work as well. It was assumed that the thicker
ma-      rior dirt rotational surface (20a), an outer sur- terial causes a
sharper change in direction for the    face (20c) of frusto-conical shape,
and a cy- clean air and therefore contributes to a better sepa-  clone air
outlet (33) communicating with the ration than is achieved by the thinner
material.      interior of the cyclone (20) adjacent the upper 25      end
of the cyclone (20); a dirt collecting re- 3. Distance Between the Shroud
and the Inner           ceiver (40) extending from the cone opening Surface
of the Outer Cyclone                           (20b); and means for
generating an airflow which passes sequentially through the dirty air For
the upright type vacuum cleaner 10 in          inlet (27), the container
(15), the cyclone air Figures 1 and 2, the distance range between the   30
inlet (36), the cyclone (20), the dirt receiver cylindrical section 50c of
the shroud and disc unit   (40) and the cyclone air outlet (33), the
airflow 50 and the inner surface 15a of the outer cyclone      rotating
around the frusto-conical interior sur- 15 is preferably from 0.59 inches
to 1.18 inches       face (20a) of the cyclone (20) and depositing (1.5 cm
to 3.0 cm). For the tank type vacuum           dirt in the receiver (40);
the shroud means (50, cleaning apparatus 110 in Figure 7, the distance   35
150, 250) being mountable on and around the range between the ring 132 of
the shroud 131 and       outer surface (20c) of the cyclone (20) and, the
inner surface 111b of the outer cyclone 111 is     when in use, having
opposed ends spaced in preferably from 0.75 inches to 1.26 inches (1.9 cm
the direction of the longitudinal axis of the to 3.2 cm). However, if the
distance between the       cyclone (20) and providing an air passageway
cylindrical section 50c of the shroud and disc unit  40  from the container
(15) to the air inlet (36) of 50 is too close, fluff will bridge between
the disc    the cyclone (20), one of the ends of the shroud 50b and the
inner surface 15a of the outer cyclone     means (50, 150, 250) being
sealed against the 15. Alternatively, if the distance is too great, fluff
outer surface (20c) of the cyclone (20), charac- attaches to the
cylindrical section 50c and blocks     terised in that a portion of the
shroud (50, 150, the openings 50e. The exact distance is dependent  45
250) has a perforated section (50c, 150c, 250c) on the diameter of the
outer cyclone and the inner     having a large number of perforations (50e,
cyclone of the respective vacuum cleaning appara-      150e, 250e), the
perforated section (50c, 150c, tus 10 and 110.
250c) being spaced from the interior wall (15a) It is intended that the
foregoing description be   of the sidewall of container (15) such that a
low only illustrative of the present invention and that  50  differential
pressure is created between an out- the present invention be limited only
to the           side surface (50k, 150k, 250k) and an inside hereinafter
appended claims.                           surface (50j, 150j, 250j) of the
perforated sec- tion (50c, 150c, 250c) so as to prevent dirt Claims
from being drawn through the perforated sec- 55     tion (50c, 150c, 250c)
by the flow of air from 1. Shroud means (50,150,250) for use in cleaning
the container (15) to the cyclone air inlet (36). apparatus (10), the
cleaning apparatus (10) in- cluding: a container (15) having a circular 8



15                EP 0 489 565 B1                   16 2. Shroud means as
claimed in claim 1, wherein       protrudes below and out of the unit. the
perforated section (50c, 150c, 250c) is cylindrical.
9. Shroud means as claimed in claim 7 or 8 when depedent on claim 3,
wherein a lower section 3. Shroud means as claimed in claim 1 or 2,   5
(50f, 150f, 250f) of the shroud means (50, 150, wherein the end of the
shroud means (50, 150,     250) depending from a radius of the web sec-
250) which is sealed against the outer surface   tion (50d, 150d, 250d) of
the shroud means (20c) of the cyclone (20) comprises a web         (50,
150, 250) supports the disc means (50h, section (50d, 150d, 250d) which
abuts directly    150h, 250h) and is locatable in sealed relation- against
the outer surface (20c).         10       ship with the outside wall (20c)
of the cyclone (20) so that, in use, the airflow in the container 4. Shroud
means as claimed in any one of the         (15) must travel over the disc
means (50h, preceding claims, wherein the perforations        150h, 250h)
and past an outside surface of a (50e, 150e, 250e) through the perforated
sec-    lower section of the shroud means (50, 150, tion (50c, 150c, 250c)
are circular and are  15   250) before passing through the openings
provided around a circumferential extent of the   (50e, 150e, 250e) in the
cylindrical section perforated section (50c, 150c, 250c) of the       (50c,
150c, 250c) leading to the air inlet (36) of shroud means (50, 150, 250).
the cyclone (20). 5. Shroud means as claimed in any one of the   20  10.
Shroud means as claimed in any one of claims preceding claims, wherein, in
use, the perfo-     7 to 9, wherein the disc means (50h, 150h, rated
section (50c, 150c, 250c) of the shroud     250h) are circular in
cross-section. means (50, 150, 250) is located between 0.59 inches and 1.38
inches (1.5 cm and 3.5 cm)    11. Shroud means as claimed in any one of
claims from the inside wall (15a) of the container.  25  7 to 10, wherein
the disc means (50h, 150h, 250h) have a conical shape around the shroud 6.
Shroud means as claimed in any one of the         means (50, 150, 250) such
that, in use, a larger preceding claims, wherein the shroud means
portion of the conical shape faces towards the (50, 150, 250) has a flanged
section (50b,        bottom (40d) of the container (15). 150b, 250b) above
the cylindrical section (50c,  30 150c, 250c), the flanged section (50b,
150b,  12. Shroud means as claimed in claim 11, wherein 250b) being
locatable around the longitudinal    the conical shape, when viewed as a
cross- axis at an end of the cyclone (20) adjacent the   section of the
shroud means (50, 150, 250) air inlet (36) and in closely spaced
relationship  and disc means (50h, 150h, 250h) through the to the outside
(20c) of the cyclone (20) so as  35  longitudinal axis, is downwardly
inclined at an to provide, in use, a chamber (32) leading to     angle of
between [err] and [err] with respect the air inlet (36).
to a line perpendicular to the longitudinal axis of the cyclone (20). 7.
Shroud means as claimed in any one of the preceding claims, wherein disc
means (50h,  40  13. Shroud means as claimed in any one of claims 150h,
250h) are provided at a lower longitudi-    7 to 12, wherein, in use, the
disc means (50h, nal extent of the shroud means (50, 150, 250),    150h,
250h) are positioned at about one third the disc means (50h, 150h, 250h)
being locata-    of the distance between the cone opening ble around the
axis of the cyclone (20) with a    (20b) and the air inlet (36) of the
cyclone (20). space between the interior surface (15a) of the   45 sidewall
of the container (15) and the disc   14. Cleaning apparatus (10) including
a container means (50h, 150h, 250h) for passage of air       (15) having a
circular cross-section and com- therebetween, such that, in use, the disc
prising a bottom (40d) and a sidewall extend- means (50h, 150h, 250h) aid
in dirt removal in   ing to and meeting the bottom  (40d), the the
container (15) by preventing some of the  50  sidewall having an interior
surface (15a), a dirty dirt from flowing to the air inlet (36) of the
air inlet (27) which is oriented for supplying dirt cyclone (20).
laden air into the container (15) tangentially to the interior surface
(15a) of the sidewall and an &  Shroud means as claimed in claim 7, wherein
air outlet from the container (15); a circular the shroud means (50, 150,
250) and the disc  55  cross-sectioned cyclone (20) having a longitu- means
(50h, 150h, 250h) form an integral unit     dinal axis and mounted inside
the container slidable over the outer surface (20c) of the      (15), the
cyclone comprising a cyclone air inlet cyclone (20) such that the cone
opening (20b)     at an upper end of the cyclone in air commu- 9    17
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nication with the air outlet of the container, an  an airflow control cover
is mounted on an open interior dirt rotational surface (20a) of frusto-
end of the container (15) for directing airflow of conical shape for
receiving an airflow from the    dirt-laden air into the container (15) and
for air inlet (36) and for maintaining its velocity to  directing airflow
out of the outlet (33) from the a cone opening (20b) smaller in diameter
than   5  cyclone (20). the diameter of the upper end of the cyclone (20),
the air inlet (36) being oriented for sup-  19. Cleaning apparatus as
claimed in claim 18, plying air tangentially to the interior dirt rota-
wherein separate tubes (30,34) are mounted on tional surface (20a), an
outer surface (20c) of    the outside of the container (15) parallel to the
frusto-conical shape, and a cyclone air outlet  10  longitudinal axis of
the container (15), the sep- (33) communicating with the interior of the
arate tubes (30,34) being on opposed sides of cyclone (20) adjacent the
upper end of the         and in closely spaced relationship to the han-
cyclone (20); a dirt collecting receiver (40)      dle (21,22) and being in
air flow communica- extending from the cone opening (20b); and         tion
with the casing (12) so that, in use, one means for generating an airflow
which passes   is  tube (30) serves as a dirty air inlet to the
sequentially through the dirty air inlet (27), the  container (15) and
clean air from the cyclone container (15), the cyclone air inlet (36), the
(20) is removed through the other tube (34) cyclone (20), the dirt receiver
(40) and the       and is used to cool the air flow generating cyclone air
outlet (33), the airflow-rotating ar-  means. ound the frusto-conical
interior surface (20a) of  20 the cyclone (20) and depositing the dirt in
the  PatentansprUche receiver (40); characterised in that the cleaning
apparatus (10) further includes shroud means    1. Verkleidungsmittel (50,
150, 250) zum Einsatz (50, 150, 250,) according to any one of the
bei einem Reinigungsapparat (10), wobei der preceding claims.
25      Reinigungsapparat (10) folgende Elemente ein- schlieBt: einen
Behflter (15), der einen runden 15. Cleaning apparatus as claimed in claim
14,         Querschnitt hat und einen Boden (40d) und wherein the dirt
collecting receiver (40) is       eine Seitenwand aufweist, die sich zum
Boden mounted on the outer surface (20c) of the          hin erstreckt und
an den Boden (40d) stWBt, cyclone (20) and has a conical portion (40d)  30
wobei die Seitenwand eine Innenfl~che (15a), adjacent the bottom of the
container (15) which    eine Schmutzluft-EinlaBoffnung (27), die so tapers
outwardly towards the sidewall and the      ausgerichtet ist, daB sie mit
Schmutz beladene bottom of the container (15).                      LufA
tangential zur InnenflAche (15a) der Sei- tenwand in den Behalter (15)
einleitet, und 16. Cleaning apparatus as claimed in claim 15,  35     eine
Luft-Austrittsdffnung aus dem  Beh~lter wherein the dirt collecting
receiver (40) has a    (15) hat; einen Zyklon (20) mit rundem Quer-
cyclindrical portion (40c) which extends from      schnitt, der eine
L~ngsachse hat und innerhalb an outer edge of a circular plate portion
(40a),   des BehAlters (15) angebracht ist, wobei der an inner edge of
which contacts the outer          Zyklon (20) am oberen Ende des Zyklons
(20) surface (20c) of the cyclone (20) adjacent the   40  in
Luft-Verbindung mit der Luft-Austritts6ffnung cone opening (20b), and
wherein the cylin-         des BehAlters eine Zyklon-LufteinlaBoffnung
drical portion (40c) extends to the conical por-   (36) aufweist, eine
innere Schmutz-Rotations- tion (40d).
fl~che (20a) in Form eines Kegelstumpfes zur Aufnahme eines Luftstroms von
der LufteinlaB- 17. Cleaning apparatus as claimed in claim 16,  46
dffnung (36) und zur Beibehaltung von dessen wherein the cylindrical
portion (40c) has a di-    Geschwindigkeit auf dem Weg zu einer Kegel-
ameter smaller than a diameter of the disc         Mffnung (20b), die einen
kleineren Durchmes- means (50h,150h,250h).                             ser
als das obere Ende des Zyklons (20) hat, wobei die LufteinlaBoffnung (36)
so ausgerich- 18. Cleaning apparatus as claimed in any one of  so    tet
ist, daB sie die Luft tangential zur inneren claims 14 to 17, wherein the
cleaning appara-      Schmutz-Rotationsfldche (20a) zufUhrt, eine tus (10)
is an upright-type vacuum cleaner with    AuBenflAche (20c) in Form eines
Kegelstump- a handle (21,22), wherein the airflow generat-     fes und eine
Zyklon-Luftaustrittsdffnung (33), ing means is mounted in a casing (12)
that         die am oberen Ende des Zyklons (20) mit dem supports the
container (15), the cyclone (20)  55  Inneren des Zyklons (20) in
Verbindung steht; and the dirt collecting receiver (40), and         einen
Schmutzsammelbehilter (40), der von wherein, in use, the floor engaging
cleaner        der Kegelbffnung (20b) ausgeht; und Mittel zur head (11)
contacts a surface to be cleaned and     Erzeugung eines Luftstroms, der
nacheinander 10    19                EP 0 489 565 B1                    20
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die Schmutzluft-Einla86ffnung (27), den Behal-     (0,59 Zoll bis 1,38
Zoll) von der Innenwand ter (15), die Zyklon-LufteinlaBSffnung (36), den
(15a) des Behalters befindet. Zyklon (20), den Schmutzsammelbehalter (40)
und die Zyklon-Luftaustritts6ffnung (33) pas-   5. Verkleidungsmittel nach
elnem der vorstehen- siert, wobei der Luftstrom um die kegelstumpf-   s
den Ansprtche, bei dem das Verkleidungsmit- f6rmige Innenflache (20a) des
Zyklons (20)         tel (50, 150, 250) Ober dem zylindrischen Ab- rotiert
und Schmutz im Behalter (40) ablagert;     schnitt (50c, 150c, 250c) einen
angeflanschten wobei das Verkleidungsmittel (50, 150, 250)        Abschnitt
(50b, 150b, 250b) wobei der ange- auf der und rund um die AuBenflache (20c)
flanschte Abschnitt (50b, 150b, 250b) um die des Zyklons (20) angebracht
werden kann und   10   Lingsachse an einer Stirnseite des Zyklons bei der
Nutzung gegenaberliegende Stirnseiten      (20) an der Lufteinlafoffnung
(36) und in einem hat, die in der Richtung der LAngsachse des        engen
Abstandsverhaltnis zur AuBenseite (20c) Zyklons (20) Abstand zueinander
haben und          des Zyklons (20) angeordnet werden kann, um elnen
Luftkanal vom Behalter (15) zur Luftein-     so bei der Nutzung eine Kammer
(32) zu bil- laB6ffnung (36) des Zyklons (20) bilden, wobei  15  den, die
zur LufteinlaB6ffnung (36) flhrt. eine der Stimseiten des
Verkleidungsmittels (50, 150, 250) gegenUber der AuBenflache       7.
Verkleidungsmittel nach elnem der vorherge- (20c) des Zyklons (20)
abgedichtet ist, dadurch    henden Ansprache, bei dem im unteren LAngs-
gekennzeichnet, daB ein Bereich der Verklel-       bereich des
Verkleidungsmittels (50, 150, 250) dung (50, 150, 250) einen perforierten
Ab-  20     ein Scheibenmittel (50h, 150h, 250h) gebildet schnitt (50c,
150c, 250c) mit einer groBen Zahl    wird, wobei das Scheibenmittel (50h,
150h, von Perforationen (50e, 150e, 250e) hat, wobel     250h) an der Achse
des Zyklons (20) mit ei- der perforierte Abschnitt (50c, 150c, 250c) im
nem Abstand zwischen der Innenflache (15a) Abstand zur Innenwand (15a) der
Seitenwand         der Seitenwand des Behalters (15) und der des Behalters
(15) angeordnet ist, so daB zwi-  25  Scheibe (50h, 150h, 250h) angeordnet
werden schen elner AuBenflache (50k, 150k, 250k) und      kann, um den
Durchgang von Luft zwischen einer InnenflIche (50j, 150j, 250j) des perfo-
diesen zu erm8glichen, so daB das Scheiben- rierten Abschnitts (50c, 150c,
250c) ein niedri-   mittel (50h, 150h, 250h) bel der Nutzung die ger
Differenzdruck erzeugt wird, um so zu ver-     Schmutzbeseitigung im
Behalter (15) dadurch hindern, daB Schmutz durch den Strom der  30
unterstUtzt, daB sie verhindert, daB ein Tell des Luft vom Behilter (15)
zur Zyklon-LufteinlaB-      Schmutzes zur LufteinlaBoffnung (36) des Zy-
offnung (36) durch den perforierten Abschnitt      klons (20) flieBt. (50c,
150c, 250c) gesogen wird. 8. Verkleidungsmittel nach Anspruch 7, bei dem 2.
Verkleidungsmittel nach Anspruch 1, be! dem   35    das Verkleidungsmittel
(50, 150, 250) und das der perforierte Abschnitt (50c, 150c, 250c) zy-
Scheibenmittel (50h, 150h, 250h) eine integrale lindrisch ist.
Einheit bilden, die so Uber der AuBenflache (20c) des Zyklons (20) gleiten
kann, daB die 3. Verkleidungsmittel nach Anspruch 1 oder 2,
Kegeloffnung (20b) unter und aus der Einheit bei dem die Stirnseite des
Verkleidungsmittels  40  vorsteht. (50, 150, 250), die gegenOber der
AuBenflache (20c) des Zyklons (20) abgedichtet ist, einen   9.
Verkleidungsmittel nach Anspruch 7 oder 8, in Stegabschnift (50d, 150d,
250d) aufweist, der      Abhdngigkeit von Anspruch 3, bei dem ein direkt an
die AuBenfilche (20c) anstoBt.           unterer Abschnitt (50f, 150f,
250f1 des Verklel- 45      dungsmittels (50, 150, 250), der vom Radius 4.
Verkleidungsmittel nach ainern der vorherge-        des Stegabschnitts
(50d, 150d, 250d) des Ver- henden AnsprUche, bei dem die Perforationen
kleidungsmittels (50, 150, 250) abhangig ist, (50e, 150e, 250e) in der
perforierten Sektion      das Scheibenmittel (50h, 150h, 250h) tr~gt und
(50c, 150c, 250c) rund sind und um einen           luftdicht abgeschlossen
mit der Aufenwand Umfangsbereich des perforierten Abschnitts  so     (20c)
des Zyklons (20) angeordnet, werden (50c, 150c, 250c) des
Verkleidungsmittels (50,     kann, so daB be! der Nutzung der Luftstrom im
150, 250) gebildet werden.                         Beh~lter (15) Uber das
Scheibenmittel (50h, 150h, 250h) und hinter eine AuBenflache eines 5.
Verkleidungsmittel nach einem der vorherge-         unteren Abschnitts des
Verkleidungsmittels henden Ansprlche, be! dem sich be! der Nut-  55    (50,
150, 250) flieBen muB, bevor er die Off- zung der perforierte Abschnitt
(50c, 150c,         nungen (50e, 150e, 250e) in dem zylindrischen 250c) des
Verkleidungsmittels (50, 150, 250) in    Abschnitt (50c, 150c, 250c)
passiert, der zur einem Abstand zwischen 1,5 cm und 3,5 cm
LufteinlaB6ffnung (36) des Zyklons (20) fUhrt, 11    10. Vorkleidungsmittel
nach einem der Ansprlche        Inneren des Zyklons (20) in Vsrbindung
steht; 



7 bis 9, be! dam das Scheibenmittel (50h,          elnen
Schmutzsammelbehalter (40), der von 150h, 250h) einen runden Querschnitt
hat.          der Kegeloffnung (20b) ausgeht; und Mittel zur Erzeugung
eines Luftstroms, der nacheinander 11. Verkleidungsmittel nach einem der
Ansprache   5    die Schmutzluft-Einlafoffnung (27), den Behal- 7 bis 10,
be! dem das Scheibenmittel (50h,         ter (15), die
Zyklon-LufteinlaB6ffnung (36), den 150h, 250h) in konischer Form urn das
Verklei-     Zyklon (20), den Schmutzsammelbehalter (40) dungsmittel (50,
150, 250) ausgefUhrt ist, so      und die Zyklon-Luftaustrittsoffnung (33)
pas- daB bei der Nutzung ein groBerer Bereich der       siert, wobel der
Luftstrom urn die kegelstumpf- konischen Form zum Boden (40d) des Behal-
io      f6rmige Innenfliche (20a) des Zyklons (20) ters (15) hin
ausgerichtet ist.                    rotiert und Schmutz im Beh~lter (40)
ablagert; dadurch gekennzeichnet, daB der Reinigungs- 12.
Verkleidungsmittel nach Anspruch 11, bei dem       apparat (10) augerdem
ein Verkleidungsmittel die konische Form bel der Betrachtung als
(50, 150, 250) nach einem der vorstehenden Querschnitt des
Verkleidungsmittels (50, 150,  15  Ansprlche einschlie~t. 250) und des
Scheibenmittels (50h, 150h, 250h) in der LAngsachse in elnem Winkel zwi-
15. Reinigungsapparat nach Anspruch 14, be! dem schen 7,5- und 20. im
Verhaltnis zu einer          der Schmutzsammelbehalter (40) an der Au-
Linie nach unten geneigt ist, die senkrecht zur    Benflache (20c) des
Zyklons (20) angebracht LaIngsachse des Zyklons (20) verlauft.    20
ist und nahe des Bodens des Behalters (15) einen konischen Bereich (40d)
hat, der kegel- 13. Verkleidungsmittel nach elnem der Anspr~che
formig nach auSen zur Seitenwand und zum 7 bis 12, bel dem das
Scheibenmittel (50h,         Boden des Behilters (15) verlduft. 150h, 250h)
be! der Nutzung etwa bei elnem Drittel der Entfernung zwischen der
Kegeloff-  25  16. Reinigungsapparat nach Anspruch 15, bel dem nung (20b)
und der LufteinlaBoffnung (36) des      der Schmutzsammelbehalter (40)
einen zylin- Zyklons (20) positioniert ist.                     drischen
Bereich (40c) hat, der von einer Au- Benkante eines runden Plattenbereichs
(40a) 14. Reinigungsapparat (10), der folgende Elemente      ausgeht,
dessen Innenkante die AuBenfl~che einschlie~t: einen Behalter (15), der
einen run-  3o  (20c) des Zyklons (20) an der Kegeldffnung den Querschnitt
hat und einen Boden (40d)          (20b) ber0hrt, und bei dem sich der
zylmndri- und eine Seitenwand aufweist, die sich zum         sche Bereich
(40c) zum  konischen Bereich Boden hin erstreckt und an den Boden (40d)
(40d) erstreckt. stoBt, wobel die Seitenwand eine Innenflache (15a), eine
Schmutzluft-EinlaB~ffnung (27), die  3s  17. Reinigungsapparat nach
Anspruch 16, bei dem so ausgerichtet ist, daB sie mit Schmutz bela-     der
zylindrische Bereich (40c) eonen klelneren done Luft tangential zur
Innenflache (15a) der     Durchmesser als das Scheibenmittel (50h,
Seitenwand in den Behalter (15) einleltet, und     150h, 250h) hat. eine
Luft-Austritts6ffnung aus dem Behalter (15) hat; elnen Zyklon (20) mit
rundem Quer-  40  18. Reinigungsapparat nach einem der Ansprache schnltt,
der eine Langsachse hat und innerhalb     14 bis 17, bei dem der
Reinigungsapparat (10) des Behalters (15) angebracht ist, wobel der
ein Hochformat-Staubsauger mit einem Hand- Zyklon (20) am oberen Ende des
Zyklons in          gruff (21, 22) ist, bei dem das den Luftstrom
Luft-Verbindung mit der Luft-Austrittsdffnung      erzeugende Mittel in
einem Gehause (12) un- des Behalters eine Zyklon-LufteinlaBdffnung   46
tergebracht ist, das den Behalter (15), den aufweist, elne innere
Schmutz-Rotationsfilche      Zyklon (20) und den Schmutzsammelbehalter
(20a) in Form eines Kegelstumpfes zur Aufnah-      (40) tragt, und bei dem
bei der Benutzung der me elnes Luftstroms von der LufteinlaB6ffnung
auf dem  Boden aufliegende Reinigungskopf (36) und zur Beibehaltung von
dessen Ge-           (11) eine zu reinigende Flache kontaktiert und
schwindigkeit auf dem Weg zu einer Kegel8ff-  so   an elner offenen
Stimseite des BehAlters (15) nung (20b), die elnen klelneren Durchmesser
eine den Luftstrom steuemde Abdeckung an- als das obere Ende des Zyklons
(20) hat,           gebracht ist, urn den  Luftstrom  der mit wobel die
LufteinlaBoffnung (36) so ausgerich-     Schmutz beladenen Luft in den
Behdlter (15) tet ist, daB sie die Luft tangential zur inneren   zu lenken
und urn den Luftstrorn aus der Aus- Schmutz-RotationsflAche(20a) zuftlhrt,
eine Au-  55  tritts6ffnung (33) aus dem Zyklon (20) zu len- Benflache
(20c) in Form eines Kegelstumpfes        ken. und elne
Zyklon-Luftaustritts6ffnung (33), die am oberen Ende des Zyklons (20) mit
dem 12    23                 EP0489565B1                         24  1111
19. Reinigungsapparat nach Anspruch 18, be! dem         ne (33), I'air en
ecoulement tournant autour de 



an der AuBenseite des Behilters (15) parallel       la surface interne en
tronc de cone (20a) du zur LAngsachse des Behilters (15) getrennte
cyclone (20) et deposant les saletes dans le Rohre (30, 34) angebracht
sind, wobel die ge-       recepteur (40); le moyen d'enveloppe (50, 150,
trennten Rohre (30, 34) auf den gegentberlie-   5   250) pouvant Otre monte
sur la surface exteme genden Seiten und in elnem engen Abstands-
(20c) du cyclone (20) et autour de celle-ci, et verhaltnis zu dem Handgriff
(21, 22) angeord-       ayant en service des extremitds opposees es- net
sind und in Luftstrom-Verbindung mit dem        pacees dans la direction de
l'axe longitudinal Gehause (12) stehen, so daB be! der Benut-          du
cyclone (20) et etablissant un passage d'air zung eines der Rohre (30) als
Schmutzluft-  10      du reservoir (15) vers l'orifice d'entree d'air
EinlaBoffnung zum  Behalter (15) dient und          (36) du cyclone (20),
I'une des extremit6s du saubere Luft vom Zyklon (20) durch das ande-
moyen d'enveloppe (50, 150, 250) etant scel- re Rohr (34) abgeleitet wird
und dazu genutzt       lee contre la surface externe (20c) du cyclone wird,
das den Luftstrom erzeugende Mittel zu        (20), caracterise en ce
qu'une partie de l'enve- klhlen.                                     15
loppe (50, 150, 250) comporte une section perfor6e (50c, 150c, 250c), avec
un grand Revendications                                          nombre de
perforations (50e, 150e, 250e), la section perforee (50c, 150c, 250c) 6tant
espa- 1. Moyen d'enveloppe (50, 150, 250) destin6 a           c6e de la
parol interne (15a) de la paroi lat6ra- un appareil de nettoyage (10),
I'appareil de   20   le du r6servoir (15), de sorte qu'une faible nettoyage
(10) englobant: un reservoir (15)         pression diff6rentfelle est
produite entre une ayant une section circulaire et comprenant un
surface externe (50k, 150k, 250k) et une surfa- fond (40d) et une parol
latgrale s'etendant vers    ce interne (50j, 150j, 250j) de la section
perfo- le fond (40d) et le contactant, la paroi laterale   ree (50c, 150c,
250c), de sorte a empecher un ayarit une surface inteme (15a), un orifice
25    entrainement des saletes & travers la section d'entree de l'air sale
(27), orient6 en vue de      perforde (50c, 150c, 250c) par lN4coulement
transf6rer l'air charge de salet6s dans le r6ser-   d'air passant du
r6servoir (15) vers l'orifice voir (15), de fagon tangentielle par rapport
a la   d'entree d'air du cyclone (36). surface interne (15a) de la paroi
lat6rale, et un orifice de sortie d'air du reservoir (15); un   30  2.
Moyen d'enveloppe selon la revendication 1, cyclone & section circulaire
(20) ayant un axe      dans lequel la section perfor6e (50c, 150c,
longitudinal et monte A P'intgrieur du reservoir    250c) est cylindrique.
(15), le cyclone (20) comprenant un orifice d'entree d'air du cyclone (36)
au niveau d'une   &  Moyen d'enveloppe selon les revendications 1 extremite
superieure du cyclone (20), en corn-  36  ou 2, dans loquel l'extr6mite du
moyen d'enve- munication d'air avec l'orifice de sortie d'air du  loppe
(50, 150, 250), scell6e contre la surface r6servoir, une surface de
rotation interne des      exteme (20c) du cyclone (20) comprend une saletes
(20a) ayant une forme en tronc de           section de tissu (50d, 150d,
250d), butant di- (y.     c8ne pour recevoir un 6coulement d'air de
rectement contre la surface externe (20c). I'orifice d'entr6e d'air (36) et
pour maintenir sa   40 vitesse en direction d'une ouverture conique     4.
Moyen d'enveloppe selon l'une quelconque (20b) ayant un diametre inf6rieur
au diametre       des revendications pr6c~dentes, dans loquel de
l'extr6mitd superieure du cyclone (20), 1'ori-   les perforations (50e,
150e, 250e) a travers la fice d'entr6e d'air (36) etant oriente en vue
section perforee (50c, 150c, 250c) sont cir- d'amener l'air de fagon
tangentielle par rapport  4s  culaires et sont agenc6es autour d'une exten-
& la surface de rotation interne des saletes        sion circonf6rentfelle
de la section perforee (20a), une surface exteme (20c) ayant une
(50c, 150c, 250c) du moyen d'enveloppe (50, forme en tronc de cone, et un
orifice de sortie     150, 250). d'air du cyclone (33) communiquant avec
I'in- t6rieur du cyclone (20) pres de l'extremite su-   so  5. Moyen
d'enveloppe selon l'une quelconque perieure du cyclone (20); un r6cepteur
collec-      des revendications precedentes, dans loquel la teur des
saletes (40) s'6tendant & partir de        section perfor6e (50c, 150c,
250c) du moyen I'ouverture conique (20b); et un moyen pour
d'enveloppe (50, 150, 250) est situee en servi- produire un ecoulement
d'air traversant s6-         ce a une distance d'environ 0,59 pouce et 1,38
quentiellement l'orifice d'entree de l'air sale  5s  pouce (1,5 cm et 3,5
cm) de la parol inteme (27), le r6servoir (15), l'orifice d'entr6e d'air du
(15a) du reservoir. cyclone (36), le cyclone (20), le recepteur de salet6s
(40) et l'orifice de sortie d'air du cyclo- 13    25                EP 0
489 565 Bi                   26      *   c   L  M   S I 6. Moyen
d'enveloppe selon l'une quelconque          moyens de disque (50h, 150h,
250h) ont une 



des revendications precedentes, le moyen          section circulaire.
d'enveloppe (50, 150, 250) comportant une section bridde (50b, 150b, 250b)
au-dessus de  11. Moyen d'enveloppe selon l'une quelconque la section
cylindrique (50c, 150c, 250c), la   5  des revendications 7 a 10, dans
lequel les section brid6e (50b, 150b, 250b) pouvant 8tre     moyens de
disque (50h, 150h, 250h) ont une agencde autour de l'axe longitudinal et au
ni-   forme conique autour du moyen d'enveloppe veau d'une extr6mite du
cyclone (20), pres de     (50, 150, 250) de sorte qu'en service une par-
l'orifice d'entree d'air (36) et dans une position  tie plus grande de
forme conique est orient6e proche de l'exterieur (20c) du cyclone (20), de
io  vers le fond (40d) du reservoir (15). sorte a fournir en service une
chambre (32) menant vers lorifice d'entree d'air (36).     12. Moyen
d'enveloppe selon la revendication 11, dans lequel la forme conique, vue
comme une 7. Moyen d'enveloppe selon l'une quelconque          section du
moyen d'enveloppe (50, 150, 250) des revendications precedentes, dans
lequel  15   et des moyens de disque (50h, 150h, 250h) a des moyens de
disque (50h, 150h, 250h) sont      travers l'axe longitudinal est inclin6e
vers le agences au niveau d'une extension longitudi-      bas a un angle
compris entre 7,5- et 20- par nale inferieure du moyen d'enveloppe (50,
150,   rapport A une ligne perpendiculaire a l'axe 250), les moyens de
disque (50h, 150h, 250h)     longitudinal du cyclone (20). pouvant 8tre
agenc6s autour de l'axe du cyclo-  20 ne (20), un espace existant entre la
surface  13. Moyen d'enveloppe selon l'une quelconque interne (15a) de la
parol laterale du reservoir   des revendications 7 a 12, dans lequel les
(15) et les moyens de disque (50h, 150h,          moyens de disque (50h,
150h, 250h) sont posi- 250h) en vue du passage de l'air entre eux, de
tionnrs en service & environ 1/3 de la distance sorte qu'en service les
moyens de disque   25     entre l'ouverture conique (20b) et l'orifice
d'en- (50h, 150h, 250h) aident & enlever les saletes   trWe d'air (38) du
cyclone (20). dans le r~servoir (15) en empechant l'ecoule- ment d'une
partie des salet6s vers l'orifice  14. Appareil de nettoyage (10) englobant
un reser- d'entrde d'air (36) du cyclone (20).              voir (15) ayant
une section circulaire et corn- 30      prenant un fond (40d) et une parol
laterale 8. Moyen d'enveloppe selon la revendication 7, le    s'etendant
vers le fond (40d) et le contactant, moyen d'enveloppe (50, 150, 250) et
les          la paroi laterale ayant une surface interne moyens de disque
(50h, 150h, 250h) formant       (15a), un orifice d'entree de l'air sale
(27), une unit6 integrante pouvant glisser au-dessus    oriente en vue de
transfdrer l'air charge de de la surface exteme (20c) du cyclone (20), de
35  saletes dans le reservoir (15), de fagon tangen- sorte que l'ouverture
conique (20b) d6borde       tielle par rapport & la surface interne (15a)
de au-dessous et en-dehors de l'unite.              Ia paroi laterale, et
un orifice de sortie d'air du reservoir (15); un cyclone a section
circulaire >  9. Moyen d'enveloppe selon les revendications 7       (20)
ayant un axe longitudinal et monte a l'inte- ou 8, dependant de la
revendication 3, dans  4o  rieur du reservoir (15), le cyclone comprenant
loquel une section inferieure (50f, 150f, 250f)   un orifice d'entree d'air
du cyclone au niveau du moyen d'enveloppe (50, 150, 250), depen-
d'une extr6mite sup6rieure du cyclone, en dant d'un rayon de la section de
tissu (50d,      communication d'air avec I 'orifice de sortie 150d, 250d)
du moyen d'enveloppe (50, 150,        d'air du r6servoir, une surface de
rotation inter- 250) supporte les moyens de disque (50h,  45      ne des
saletes (20a) ayant une forme en tronc 150h, 250h) et pout Otre agencee de
fagon a       de c8ne pour recevoir un ecoulement d'air de sceller la paroi
externe (20c) du cyclone (20),  I'orlfice d'entr6e d'air (36) et pour
maintenir sa de sorte qu'en service l'ecoulement d'air dans    vitesse en
direction d'une ouverture conique le reservoir (15) doit passer au-dessus
des       (20b) ayant un diametre inf6rieur au diametre moyens de disque
(50h, 150h, 250h) et le long  so  de l'extremit6 sup6rieure du cyclone
(20), 'ori- d'une surface externe d'une section inferieure   fice d'entrde
d'air (36) etant orient6 en vue du moyen d'enveloppe (50, 150, 250) avant
de      d'amener l'air de fagon tangentielle par rapport traverser les
ouvertures (50e, 150e, 250e) dans   a la surface de rotation interne des
saletes la section cylindrique (50c, 150c, 250c) menant  (20a), une surface
externe (20c) ayant une a l'orifice d'entree d'air (36) du cyclone (20).
55  forme en tronc de c8ne, et un orifice de sortie d'air du cyclone (33)
communiquant avec I'in- 10. Moyen d'enveloppe selon l'une quelconque
terieur du cyclone (20) pres de l'extrdmit su- des revendications 7 a 9,
dans lequel les         perieure du cyclone (20); un r6cepteur collec- 14
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Ij 11.   M teur des saletes (40) s'etendant a partir de       sont mont~s
sur l'oxterieur du reservoir (15), 



I'ouverture conique (20b); et un moyen pour        parallelement a i'axe
longitudinal du reservoir produire un ecoulement d'air traversant se-
(15), les tuyaux s6par6s (30, 34) se trouvant quentiellement l'orifice
d'entr6e de Pair sale     sur les c8t6s oppos~s du manche (21, 22) et (27),
le reservoir (15), l'orifice d'entrie d'air du   5  dans une position
proche de celui-ci, et etant cyclone (36), le cyclone (20), le receptour de
en communication d'air avec le boltier (12), de saletes (40) et Porifice de
sortie d'air du cyclo-  sorte qu'en service un tuyau (30) sert d'orifice ne
(33), Iair en ecoulement tournant autour de     d'entree de l'air sale vers
le reservoir (15), 'air la surface interne on tronc de c8ne (20a) du
propre provenant du cyclone (20) etant enleve cyclone (20) et deposant les
saletes dans le  10   a travers l'autre tuyau (34) et servant a refroi-
r6cepteur (40); caracteris6 en ce quo l'appareil   dir le moyen producteur
de l'ecoulement d'air. de nettoyage (10) englobe en outre un moyen
d'enveloppe (50, 150, 250) solon l'une quel- conque des revendications
precedentes. 15 15. Appareil de nettoyage solon la revendication 14, dans
lequel le recepteur collecteur de sale- t6s (40) est mont6 sur la surface
externe (20c) du cyclone (20) et comporte une partie coni- quo (40d) pres
du fond du reservoir (15), qul  20 est efF'l6 vers l'exterieur en direction
de la parol lat~rale et du fond du reservoir (15). 1. Appareil de nettoyage
selon la revendication 15, dans lequel le recepteur collecteur de sale-  25
tes (40) comporte une partie cylindrique (40c) s'etendant a partir d'un
bord exterieur d'une partie de plaque circulaire (40a), dont un bord
interne contacte la surface exteme (20c) du cyclone (20) pres de
l'ouverture conique (20b),  30 et dans loquel la partie cylindrique (40c)
s'etend vers la partie conique (40d). 17. Apparell de nettoyage salon la
revendication 16, dans lequel la Partie cylindrique (40c) a un   35
diametre inferieur au diametre des moyens de disque (50h, 150h, 250h). 18.
Appareil de nettoyage solon Pune quelconque des revendications 14 a 17,
I'appareil de net-  40 toyage (10) etant un aspirateur du type verti- cal,
comportant un manche (21, 22), dans le- quel le moyen producteur de
l'ecoulement d'air est monte dans un boltier (12) supportant le rdservoir
(15), le cyclone (20) et le recepteur  4s collecteur de salet6s (40), et
dans lequol la tete de l'aspirateur s'engageant dans le sol (11) contacte
en service une surface devant etre nettoyee, un couvercle de commande de
l'ecoulement d'air 6tant mont4 sur une extre-  50 mite ouverte du reservoir
(15) pour diriger l'coulement de l'air charge de salet6s dans le reservoir
(15) et pour diriger l'ecoulement d'air vers l'exterieur & travers
l'orifice de sortie (33) du cyclone (20).                           5 19.
Appareil de nettoyage solon la revendication 18, dans loquel des tuyaux
separds (30, 34) 15    


