§hroud and Cvcl oni c C eani ng Apparatus Incorporating Sane

The

invention relates to an inproved shroud and to apparatus incorporating an
inproved SWODGH936 A shroud is used in conjunction withp E’Yl&'l;@%bﬁ‘téjus"

separation neans to filter an airflow In apparatus incorporating
cyclonic separation neans, ie. two separate cyclones arranceﬁ“S@

remove, initially, larger pieces of dirt and fluff and, su
dust particles, the shroud is positioned between the two c)

seque
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arrangenents and the airflow’is passed through the shroud to reduce the

possibility of larger pieces of dust and fluff entering the second,

hi gh

ef ficiency cyclone. Apparatus of this type is described and illustrated in

EP- A- 0489565 aBHROGE: ANDTTEONIC_ VEEANING AFFARKTUS ‘TESRPRRATING"SAMENT ouds having

all of the features of the first part of daml are known.

The invention relates to an improved shroud and to

apparatus incorporating an improved shroud.

A shroud is used in conjunction with cyclonic dust

- separation means to filter an airflow. In apparatus

incorporating dual cyclonic separation means,

separate cyclones arranged in series to remove,

initially, larger pieces of dirt and fluff and,

subsequently, finer dust particles, the shroud is

ie. two

positioned between the two cyclone arrangements and the

airflow is passed through the shroud to reduce the

possibility of larger pieces of dust and fluff entering

the second, high efficieﬂcy cyclone.

It has been found that various features of the

shroud have an effect on the overall performance of the.

separation means. It is therefore an object of the

invention to provide a shroud which improves tlie overall

performance of the cyclonic dust separation means in

conjunction with which it is used.

The invention provides a shroud as claimed in claim

1.- Advantageous and preferable featurés are set out ih

the subsidiary claims. When used in conjunction with

dual cyclonic separation means, these arrangements

improve the percentage of dirt, dust and fluff remaining

—_—
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It has been found that various features of the shroud have an effect on the
overal |l performance of the separation neans. It is therefore an object of
the i nvemo ssm9wss provi de a shroud which inproves the overabplriéokgsdgnce of
nic dust separation neans in conjunction with which it i's used..
tion provides a shroud as clalged in claim1l. Advantageous and
ubsidiary clainms. Wen used in
t hese arrangenents inprove

t he cyclo
The inven
pr ef er abl
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Embodiments of the invention will now be describea
with reference to the accompanying drawings; wherein:

Figure 1 is a side view, partially in section, of a
shroud incorporating the present invention;

Figure 2a is an enlarged sectional view of part of
the wall of the perforated portion of the embodiment
shown in Figure 1;

Figure 2b is an enlarged detail of the- embodim’ént
shown in Figure 1;

Figure 3 is a side view of a second embodiment of
the present invention; ahd.

Figure 3a is an enlarged section throﬁgh part of the
wall of the perforated section of the embodiment shown
in Figﬁre 3.

Figure 1 shows a shroud 10 having a cylindrical
portion 12 in which is located a perforated portion 14.

The perforated portion 14 has a lower edge 16 from which

‘depends a lip 18 which will be described in greater

detail below. Extending radially inwardly from the
lower edge is of the perforated portion 14 is an anhular
web 20 which communicates with or seals against an inner
cyclone 22. The ihner cyclone 22 forms no part of -the
present invention and will not be described in any

further detail here. The web 20 effectively forms
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dith reference to the acconpanyi ng draw ngs, wherein: Figure 1 is a
si de vi ew, 8artial|y In section, of a shroud incorporating the present

i.nventi on;WO9/1993€| qure 2a i's an enl arged sectional view of PEAIGBISH3040t he
wal | of the perforated portion of the enbodi nent shown i '

Ll I':I U1 U 1
Figure 2b is an enlarged detail of the erdodi nent shown TH‘SFgl%EﬁTeH@ BEEN
"Figure 3 is a side view of a second enbodi nent of t he pr esenREPhAGED i on

and Fi Ggpereameandn oY At ¥¥di m#irﬁwgth@aéhp akigal Wall of
the perforated section of the enbodi ment shown
portion 12. Further support and sealing means 24 are
located at the upper edge of the cylindrical portion 12
but which, again, do not form part of tHhe present
invention, except to support the cylindrical portion 12.
Figure 2a shows, in sectional view, a portiqn of the
wall 26 forming the perforated portion 14; The wall 26
has an upstream surface 28 and a multiplicity of
perforations 30 through which, in use, the airflow
passes in the direction of arrows 32. 1In prior art,
shrouds, the perforations have been formed in such a
manner that the upstream edge of each perforation
incorporates a radius at its intersection with the
upstream surface of the shroud. According to the
present invention, the upstream edge of each perforation
30 meets the upstream surface 28 at a sharpl? defined
angle. Such an angle can be produced by forming the
- perforations 30 by drilling or, if desired, by moulding
or any other suitable manufacturing process. The
provision of a sharp angle.ét the intersection between
the upstieam_edge.of each perforation 30 and the
upstreém surface 28 of the shroudrlo decreases the
amount of fine dust passing-ﬁhrough'the perforations 30
and therefore decreases the risk of the perforations 30
becoming blocked by dust and fluff particles.
The thickness of the material t forming the wall 26

is substantially 2mm. The diameter 4 of each
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in Figure 3. Figure 1 shows a shroud 10 having a cylindrical

portion 12 in which is located a perforated portion 14.  The perforated
portion MOREII6 | oner edge 16 fromwhich depends a |ip Ppermdiosiosodp! | be
described in greater detail below Extending radially inwardly fromthe

| oner edge 16 of the perforated portion }4 is an annul ar web 20 whi ch
comuni cates with or seals against an inner cycl one 22. The inner cycl one

2y e TG CparBGRRER SHCTY, ALY’ Stose P I

The embodiment shown in Figure 1 includes a lip 18
depending from the lower edge 16 of the perfbrated
portion 14. The lip 18, which is showr in more detail
in Figure 2b, essentially comprises a parallel sided
portion 34 extending éubstantially parallel to the'
longitudinal axis 36 of the shroud 10. The distal end
of the parallel-sided portion 34 is inclined at an angle
« of substantially 45°. At the proximal end of the
lip 18, a step 38 is formed, the breadth b of the step
38 being subétantially the same as the breadth B of the
parallel-sided poftion 34. Both the breadth b and the
breadth B are, in the embodiment shown, substantially
2mm.

The height h of the step 38 corresponds
substantially to the breadth b of the step 38 and,
again, is approximately 2mm in this embodiment.

The distance x to which the lip 18 extends below the
lower.edge 16 of the perforated portion 14 is-
approximately 15mm. - .

It has been found that this shape of bottom lip 18
of the shroud iO reduces the amount of blockage of fhe
perforations 30 in the shroud 10 and the amount of fine
dust passing through the perforations 30 when used in
dual cyclonic vacuum cleaning apparatus with the shroud
10 being positioned in the airflow path between a low

efficiency cyclone and a high efficiency cyclone. A



support neans for and a seal against the cylindrical portion 12. Further
support and sealing nmeans 24 are |located at the upper edge of the
cylindricalWB8FRP¥A 12 but which, again, do not formpart of RATGRASOIMAL
i nvention, except to support the cylindrical portion 12. Fi gure 2a
shows, in sectional view, a portion of thegwall 26 formng the perforated
portion 14. The wall 26 has an upstream surface 28 and a multiplicity of
perforations 30 through which, -in_us t he .ai

of ﬁrrows 32.r?]rr':3fp*Y- Ya+?r%?l’r5ﬁ‘a§?rﬁ|8np8ﬁ 8‘5%’%??#@61%%\%2 %ge%éfetoa(rlir#e ;[inon
such a manner, that t ' '

Fadius at ijtswn{?la s€§v?’%f*&??%%?ﬂggagéfﬁéé%né!ﬁ??’%LS”% e e “The
upstream edge; : [ 4k f

Shar pl y dof | riAPEiepe, BRE pEAL! BBcHEeRTES L1 e e e i

perforations 39 by ghb! bbifoehtedl sdeeibal a4y moul ding or any ot her
sui tabl e manufacturing process. The provision of a sharp angle at the

i ntersection betwegguihe3upsl t8aratdge a0k ctanld Raibcdiatemn ¥ tnal t he
upstream surface 28 of the shroud 10 decreases the anount of fine dust

passing throughveheipal f orat Fegardl 33na tfmistfoicordemleadeouded®isk of the
perforations 30 becom ng bl ocked by dust and fluff particles. The -

t hi ckness of ibzuseiratied haviagnsmppar: wmsan® i3 daonakahmt th¢ YRPer The
di aneter d of each

end thereof. A frusto-conical perforated portion 44 is
located in the frusto-conical shroud 40. A multiplicity
of perforations 46 are arranged in the perforated
portion 44 and Figure éa is a sectional view through
part of the side wall 48 of the perforated portion 44.

As can be seen from Figure 3a, the thickness t of
the material forﬁing the side wall 48 of the shroud 40
is substantially 2mm. Also, the diameter d of each
cylindrical ﬁerforation 46 is substantially 2.2mm. The
longitudinal axis of each perforation 46 is
substantially perpendicular to the longitudihal axis 50
of the shroﬁd 40 and the angle at which ﬁhe interior
wall of each perforation meets the external surface of
the side wall 48 is sharply defined.

In the embodiment shown, the angle of inclination
B of the side wall 48 to the longitudinal axis 50 of
the shroud 40 is substantialiy 12;5‘. However, this
angle could be varied according to the reéuirements of
the cyclonic dust séparatiﬁg apparatus and particularly .

to the angle of inclination of the inclined wall of the
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4 cylindrical perforation 30 is substantially 2. 2mm - . The

enbodi mneftO2HERA6 | n Figure 1 includes a lip 18 dependi ndPCI/GERASIORO| ower

edge 16 of the perforated portion 14. The lip 18, which is shown in

nore detail in Figure 2b, essentially®&onprises a parallel sided

portion 34 extending substantially parallel to the | ongi tudi nal axis 36

of the shrobilghOeffiicd ediont ycdiehe. Jhet langim aif clnclimattpontpon 34 is

inclined at an an%le [err] of substantially 45[err]. At the proxinml end

of the is preferably substantially identical to the angle of
inclination of the wall of the high efficiency cyclone
so that the wall 48 of the shroud 40 can be located
péralle; to the inclined wall of the high efficiency
cyclone whilst still providing for the passage of air.
between the perforations and the high efficiency
cyclone. _

It has been found that the provision of sharply |
defined perforations 46 having a diameter of 2.2mm is
advantageous in that the amount of fine dust passing
through the shroud is reduced thus reducing the
likelihood of the shroud becoming blocked by dust or
fluff. The provision of a conical shroud 40 increases
the volume of the area of the low efficienct cycloné in
which dirt and dust is collected thus increasing the
capacity of the cyclone.

It will be appreciated by a skilled reéder that the
invention'is not.limited'to'the embodiments illustrated
above. Various modifications and alterations will be

apparent to the skilled reader as falling within the

scope of the invention.



Iip 18, a step 38 is formed, the breadth b of the step 38 being

substantially the sane as the breadth B of the paral |l el -si ded portion
34. Both t Wi Pgﬁﬁth b and the breadth B are, in the enmboRFHERIS/BAHN,
substantlally 2+ The height h of the step 38 cp+respands

substantially to dth b of the step 38 and, agai NTHISSSHEET HAS BEEN
approxi matel y ZVTﬂI i’, h ﬁm"ﬂtm The d| stance x to \nggmgpe .
lip 18 extends b edgeCﬂiHﬁSthe per f or at ed—porti+en—+

approxi mately 15nm It has been found that this shape of bottomlip
18

1. A shroud for use in apparatus incorporating cyclonic
dust separation means for separating dirt and dust from
an airflow, the shroud comprising a perforated portion
having a lower edge and a iip depending therefrom, the
lip comprising a parallel-sided portion having an
inclined distal énd, wherein a step is formed radially
inwardly of the parallel-sided portion and at the

proximal end thereof.

2. A shroud as claimed in claim 1, wherein the breadth

of the step is substantially equal to the breadth of the

parallel -sided portion.

3. A shroud as claimed in claim 1 or 2, wherein the

height of the step is substantially equal to the breadth

thereof.

4. A shroud as claimed in any one of claims 1 to 3,

wherein the breadth of the parallel-sided portion is

substantially 2mm.

5. A shroud as claimed in'any one of claims 1 to 4,

wherein the parallel-sided portion extends substantially

parallel to the longitudinal axis of the shroud.
-
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of the shroud 10_L§guﬁes_%he—aﬁﬁﬁﬁfﬂdf bl ockage of the perforations 30

I n the and t he fine dust passing through the

per f or at'i éﬁg}ij%%g l“““ cycloni ¢ aRGHICBIYP4%: us
with the shroud W 05|troned in the .aTHlSISi’lEEFFé}MBeg en a | ow
efficiency cycl one and a hlgh efficienc§ cycldne REPLACED /19936
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proportiore.of Mlighroud akis¢tlatmeétinnady onano&heﬂaﬂmsﬁﬁltbesmy cycloné
and the step 38 also
whereln the lip extends substantially 1Smm below the

lower edge of the perforated portion.

7. A shroud as claimed in any one of claims 1 to 6,
wherein the distal end of the lip is inclined at an

angle of substantially 45° to the parallel sides of the
1ip;

8. A shroud as claimed in any one of claims 1 to 7,

wherein the perforatéd_portion is cylindrical.

9. A shroud for use in apparatus incorpdrating cyclonic
dust separation means for separating dirt and dust from
an airflow, substantiaily as hereinbefore described with
reference to any one of the embodiments shown in the

accompanying drawings.

10. Apparatus for separating dirt and dust from an
airflow comprising cyclonic dust separation means and a

shroud.accordlng to any one of the preceding claims.

11. Apparatus as claimed in claim 10, wherein the
cyclonic dust separation means comprise a iow‘efficiency
cyclone and a high'efficiency cyclone positioned .
downstream of the low efficiency cyclone, the shroud

being positioned between the two cyclones.

i




i'mproves the seal b he 1ip 18 and the |ower edge . 16 of the
perforated section 14 Figu | lustrates a second enbodi nent of

t he i NVAEOt96409036 | n ﬂﬁlﬂ o-coni cal shroud 40 |spc1'/G]d5}ouMor at ed
havi ng support rreans m ﬁﬁ% upper end t her eof

frusto-coni cal perfor ated pbrt'l'o g located in the fr'[}ﬂScsszm}%g BEEN
shroud 40. A multiplicity of perforati ons 46 are arranggd in REPLACED

f d d I
b the si de Wi é‘a‘a)%fé‘#ﬁz‘gseﬁ8#&?8‘3‘1‘509&%3 i3y L1 WETEhe
L he O e ABnptheub (bolRERTel o8l o vaURTMREL [ 7T NG 1he oL de wall 43

of the shrou®® antra . e di ameter d of each
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éylindrical perforation 46 is substantially 2.2nm The | ongi t udi nal axis

.of each perforation 46 is subst antial |'y: perpendi cular to the
| ,ongi t udi NWIO %4PLI650 of the shroud 40 and the angle at WRGCIHGBIS®H3040
-interior wal | of each perforation neets the external surface of t he
side wall 48 is sharply defined. 1/2 I n the enbodi nent shown, the angle
of inclination [err] of the side wall 48 to the |ongitudinal axis 50 of
the shroud 40 is substantially 12. 9 err]. However, this angl e coul d be
vari ed accordi to.t he requirenent|s of t he cycl onyc separating
apparatus and particularly to the angle of inclinafion of the inclined
wal | of the .
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6 hi gh efficiency cyclone. The angle of inclination [err] s

preferabl yWRMPBf ially identical to the angle of i ncl i NRCT/GB9%5/#308t e
wal | of the high efficiency cyclone so that the wall 48 of the shroud 40
can be | ocated parallel to the inclined wall of the high efficiency
cyclone whilst still providing for9t passage of air bet ween the
perforations and the high efficienc cycl one.
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It.. has™been found that the provision of sharpl defi ned Ty OF T 46
having a dianeter of 2.2mmis advant ageoug iyn that the ajfde A@MEN'%@F’E
dust passing t hrough the shroud is reduced thus reducing the

1i kelihood of the shroud becom ng bl ocked by, dust or f1uffl. 2esep 4 9
provi sion of a conical shroud 40 increases 1 the vol une of| tjhe area o? %hl
| ow ef,ficienct cyclone in - which dirt and dust is collectjeathus

i ncreasing the capacity of the cycl one. It wll appr eci at ed
by a skilled reader that the invention is not limted to the enbodr ment

illustrated

above. Various nodifications and alterations will be

apparent to the skilled reader as falling within the

Shroud and Cyclonic Cleaning Apparatus Incorporating Same

The invention relates to an improved shroud and to apparatus incorporating an
improved shroud.
A shroud is used in conjunction with cyclonic dust separation means to filter an

airflow. In apparatus incorporating dual cyclonic separation means, ie. two separate

.cyclon&s arranged in series to remove, initially, larger pieces of dirt and fluff and,

subsequently, finer dust particles, the shroud is positioned between the two cyclone
arrangements and the airflow is passed through the shroud to reduce the possibility of
larger pieces of dust and fluff entering the second, high efficiency cyclone. Apparatus
of this type is described and illustrated in EP-A-0489565 and EP-A-0557096. Vacuum
cleaners incorporating shrouds having all of the features of the first part of Claim 1 are
known. _

It has been found that various features of the shroud have an effect on the
overall performance of the separation means. It is therefore an object of the invention
to provide a shroud which improves the overall performance of the cyclonic dust
separation means in conjunction with which it is used.

The invention provides a shroud as claimed in claim 1. Advantageous and

preferable features are set out in the sﬁbsidiary claims. When used in conjunction with

dual cyclonic separation means, these arrangements improve the percentage of dirt, dust

and fluff remaining




sé}r{ of the invention.

7/ CLAIMS 1. A shroud for usen Ln apparat us i ncorporating cyclonic dust
separation neans for separating dirt and dust froman airflow, the shroud
(10; 40) conprising a perforated portion (1%;44) having a | ower edge (16)

dal 8) dependi h
Sgr a?l e: psi(éégn‘ 3 f%lnﬁr:‘fn ét ‘F é?fﬁﬁga’%ﬁtﬁ %%ﬁ‘gﬁ‘éﬁ%i?@?g%eﬁ%grﬁ&%%‘?éﬁ‘sed I n
that a step (3§ Fgrrﬁein@rzwie fo%ﬂkéh{ %ehﬁi&&&ﬂh%%e&%cﬁﬁ&%&ﬁbﬁ $3 480wRRR | ON

(34) and at the oxi mal end t hereof
again, do not form part of the present invention, except to support the cylindrical

portion 12.

Figure 2a shows, in sectional view, a portion of the wall 26 forming the
perforated portion 14. The wall 26 has an upstream surface 28 and a multiplicity of
perforations 30 through which, in use, the airflow passes in the direction of arrows 32.
In prior art shrouds, the perforations have been formed in such a manner that the

. upstream edge of each perforation incorporates a radius at its intersection with the
upstream surface of the shroud. The upstream edge of each perforation 30 meets the
upstream surface 28 at a sharply defined angle. Such an angle can be produced by
forming the perforations 30 by drilling or, if desired, by moulding or any other suitable
manufacturing process. The provision of a sharp angle at the intersection between the
upstream edge of each perforation 30 and the upstream surface 28 of the shroud 10
decreases the amount of fine dust passing through the perforations 30 and therefore
decreases the risk of the perforations 30 becoming blocked by dust and fluff particles.

The thickness of the material t forming the wall 26 is substantially 2mm. The

diameter d of each

22 SEP 1998




2. fA.shroud as-clainmed in claim 1 V\lhEI’EJ n the breadth
S substantlally equal to the breadth of "the- paral | el -sitg

3. A shroud as claimed in claim1 or 2, wherein the
(38) is substantially equal to the br eadth t her eof . 4}
claimed in any one of clains 1 to 3, wherein the breadt

paral | el -sided portion (34) is substantially 2mm 5.
claimed in any one of claims 1 to 4, wherein the parall ¢
(34) extends sppaf@Rtially parallel to the |ongitudinal =axi o

shroud (10;40)7 6. A shroud as clainmed in any one of clains 1 to 5
wherein the lip (18) extends substantially 15nm bel ow the | ower edge of the

f ted t 14; 4 A shroud I f
Gl ai ms 1t 6, Luher &iSArNLIOR SR iePRATANS FOHTiAg S Lol HEmeH O s fr
angle of substantiahl ¥irf Ml Phis sofh &E-MAY,aht Glrodd AO50) borBhisihk B perkiated
portion (14;44) having a lower edge (16) and a lip (18) depending therefrom, the lip

(18) comprising a parallel-sided portion (34) having an inclined distal end,
characterised in that a step (38) is formed radially inwardly of the parallel-sided portion
(34) and at the proximal end thereof.

2. A shroud as claimed in claim 1, wherein the breadth of the step (38) is
substantially equal to the breadth of the parallel-sided portion (34).

3. A shroud as claimed in claim 1 or 2, wherein the height of the step (38) is
substantially equal to the breadth thereof.

4, A shroud as claimed in any one of claims 1 to 3, wherein the breadth of the
parallel-sided portion (34) is substantially 2mm.

5. A shroud as claimed in any one of claims 1 to 4, wherein the parallel-sided
portion (34) extends substantially parallel to the longitudinal axis (36) of the shroud
(10;40). |

6. A shroud as claimed in any one of claims 1 to 5, wherein the lip (18) extends
substantially 1Smm below the lower edge of the perforated portion (14;44).

7. A shroud as claimed in any one of claims 1 to 6, wherein the distal end of the lip
(18) is inclined at an angle of substantially 45° to the parallel sides of the lip (18).

8. A shroud as claimed in any one of claims 1 to 7, wherein the perforated portion

(14) is cylindrical.



8, A shroud as clai med in any one of claims | to 7, V\/(BEBIA! h +{ SHEET
'perfor at ed portion (14) is cylindrical. 9. par at 'us T or
separating dirt and dust froman airflow conpri si ng cycl n| c glysy,. - ° 1998
separation nmeans and a shroud (10;40) according to any o of the preced| ng
clainms. .” 10. Apparatus as clained in cl aBm 9, wherein tue cychonte—eaust
separation nmeans conprise a |ow efficiency cyclone and alhi gh efficiency

cycl one positioned downstream of the |ow efficiency cyclone, the Shroud

(10:40) ‘being gosi tanaded SYRERAIHP dihahed 80 In sifibh comABR Felhicihus

claimed in claim?9 e apparatus consists o uum
cl eaner. separation means and a shroud (10;40) according to any one of the preceding claims.

10.  Apparatus as claimed in claim 9, wherein the cyclonic dust separation means
comprise a low efficiency cyclone and a high efficiency cyclone positioned downstream
of the low efficiency cyclone, the shroud (10;40) being positioned between the two

cyclones.

11.  Apparatus as claimed in ciaim 9 or 10, wherein the apparatus consists of a

vacuum cleaner.
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The invention provides a shroud (10; 24
40) for use in apparatus incorporating cy-
clonic dust separation means for. separating
dirt and dust from an airflow, the shroud (10;
40) comprising a perforated portion (14; 44) ' o~ 92
having a multiplicity of perforations (30; 46)
for allowing the airfiow to pass therethrough.
According to invention, the perforated por- 10
tion (14) has a lower edge (16) and a lip (18) _
depending therefrom, the lip (18) compris- .
ing a parallel-sided portion (34) having an in- :
clined distal end and a step (38) formed radi-
ally inwardly of the parallel-sided portion (34)
and at the proximal end thereof. The inven-
tion improves performance of the dust separa- :
tion apparatus in conjunction with which the 14

shroud (10; 40) is utilised.
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