SHROUD AND CYCLONI C CLEANI NG APPARATUS | NCORPORATI NG SAME The
invention relates to an inproved shroud and to apparatus incorporating an

inproved sWOO6A9937 A shroud is used in conjunction w thpeantsssiesosdust
separation neans to filter an airflow |In apparatus incorporating dual
cyclonic separation nmeans, i.e. two separ&te cyclones arranged in series to

renove, initially, larger pieces of dirt and fluff and, subsequently, finer
dust particles, the shroud is positioned between the two cycl one
arrangenents and the airflow is passed through the shroud to reduce the
possibility of |arger pieces of dust and fluff entering the second, high
efficiency cyclone. An exanple of such a shroud is disclosed in EP-A489565.
It has been found that various features of the shroud have an effect on the
overall performance of the separation neans. It is therefore an object of
the invention to provide a shroud which inproves thé overall performance of

The 1 mvent on. SHAAUDGRE BEARECEORNxNG RBARATYS. PARalPORATINBCSANE o ous 'and
preferable featﬁres are set out in the subsidiary clainms. Wen used in
conjunction wt

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

'-lncorporating dual cyclonlc separatlon means, ie. two
separate cyclones 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.

It has been found that various features of the
shroud have an effect on the overall performance 6f 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 subsidiary claims. When used in conjunction with
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2 dual cyclonic separation neans, these arrangenents inprove the
percentage of dirt, dust and fluff remaining in the |low efficiency cyclone

whi ch, i nwigWgheeds Proves the performance of the high effi léﬁﬁﬁ %64 one
and thus of the entire separation neans. Enbodinentsq% %?. n&ention

wi Il now be described wth reference to $he acconpanyi ng draw ngs,
wher ei n: Figure 1 is a side view, partially in section, of a shroud

inCOprfat“H%éf“b{Eﬁﬁﬁ%ﬁ é%ﬁ%?%é? ho ea sfqgﬂéfez r£§n€QmSHL§rged

sectional view of wa the pertorated portion of the

embodi ment  jS{MEvd tHd G Ledntage ofi ALEE, 2Rus€ anacPlargedeslgiaihgof the
enbodi nent shown in Figure 1; Figure 3 is a side view of a second

enbodi ment ofn the Yowsepfitiwnseyi 6pclonéd whichfi gnr€usa, | smpo@ekar ged
section through part of the wall of the perforated section of the
enbodi nent stivewvperformance of the high efficiency:cyclone and thus
of the entire separation means.
Embodiments of the invention will now be described
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 ‘A
the wall of the perforated portion of the embodiment
shown in Figure 1;
Figure 2b is an enlarged detail of the embodiment
shown in Figure 1;
Figure 3 is a side view of a second embodiment of
the present invention; and
Figure 3a is an enlarged section through part of the
wall of the perforated section of the embodiment shown
in Figure 3.
Figure 1 shows a shroud 10 having_a cylindrical
portion 12 in which is iocated 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-inwafdly from the
lower edge 16 of the perforated portion 14 is an annular
web 20 which communicates with or seals against an inner

cyclone 22. The inner cyclone 22 forms no part of the



in Figure 3. Figure 1 shows a shroud 10 having a cylindrical portion
12 in which is |ocated a perforated portion 14. The perforated portion 14
has a | owewoeergm3i6 from which depends a lip 18 which w il ppb/cd@s6idsped i N
greater detail below Extending radially inwardly fron1the omer age 16
of the perforated portion 14 is an annul gr web 20 which comunicates wth

or seal s against an inner cyclone 22. The inner cyclone 22 forms no-part
of the

not be descPt B%ﬁntnfgﬁﬁnt fita Hé% ﬁePg dﬁ% Eyﬁ% Zﬁ?ééfrvgrs rglhs
e e e 1 i 0 VS g,
cylindrical gagpbir@Nmédnsbi¥orVandha 8@ agddnd® Y Myaafcdhe present

portion 12. Further support and sealing means 24 are

located at the upper edge of the cylindrical portion 12

but which, again, 4o 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. 1In prior art

shrouds, the perforations have been formed in such a

manner that the upstreamiedge 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 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 sbarp'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.



I nvention, except to support the cylindrical portion 12. Fi gure 2a
shows, in sectional view, a portion of the wall 26 formng the perforated

portion |l 26 has an upstream surface 28 and a Jplicity of .
perforatﬁéﬂggggnfﬁrough which, in use, the airflow passesgptkﬁﬁéhﬁvlection
of arrows 32. In prior art shrouds, the,perforations have been forned in

such a manner that the upstream edge of each perforation incorporates a
radius at its iptersection wt ' syrface of.th rqud.
According to tHe® iﬁﬂeﬁﬁvggtﬁgﬁ,m#ﬁ€££€§gﬁe ﬂf%gag %Pee gﬁqugforation
30 neets the upstr, S cg. 28 Ly..dgf i.ge ngl e. Such an angle
can be progﬁE§&§%£¥¥§%#¥§ tﬁ%a'pg??grg ?%%éxgogbegdgffﬁing or, if desired,

c o t | . ! desired.
Y sharp angivdindtest "GLrEYELRPLR BNLA kb LRALRRARIGSS: 2kl  PrOVISion o

a sharp an a ersection between the upstream edge of each
perforation 30 gy dioaiméhteanoat Lacridaref 1t hﬁcihﬁ%&d alQ igeargeases the

anmount of fine dust passing through the perforations 3

depending from the lower edge 16 of the perforated
portion 14. The lip 18, which is shown in more detail
in Figure 2D, esséntially comprises a parallel sided
portion 34 extebding substantialiy parallel to the
longitudinal axis 36 of the shroud 10.. The distal end
of the parallel-sided portion 34 is inclined at an angle

+ a of substantially 45°. At the proximal end of the
lip 18, a step 38 is formed, the breadth b of the step
38 being substantially the same as the breadth B of the
parallel-sided portion 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 10 reduces the amount of blockage of the
perforations 36 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



and therefore decreases the risk of the perforatlons 30 becon1ng bl ocked

by dust aggp édsishsy particles. PCT/GBYS{3041
The thickness o? the material t forn1ng the wall 26 is substant?a y 2mm

The diameter d of each cylindrical perfosation 30 is substantially 2. 2mm
The enbodi nent shown in Figure 1 includes a lip 18 depending fromthe

| over edge 1fo Ofelhs PEk{eI8hEH 1RAOERBORIHE oulParkl Betheoti#Ndd Shown in

nore detail In Figure 2b, essentially conpriseS a parallel sided portion

34 ext endi ngesfhsisntyabyy1pnsahhal at Bilghe efifargidnedi R3lcldres 3@ of the
shroud 10. The -distal end of the parallel-sided portion 34 is inclined at

an angle [erelavivelpslapyeapkppdrkeon ofAlditdte guddust imndretaihed |ip
18, a step 38 is fornmed, the breadth b of the step 38 being substantially
t he same as ifhetheecaddwheBfbtiehey cyclone and the gtep 38 also
improves the seal between the lip 18 aﬂd the lower edge
16 of'thé perforated Section.14.
Figure 3 illustratés a secbnd embodiment.o£ the
invention. In Figure 3, a frusto-conical shroud 40 i;
illustrated having supbort meanﬁ 42 located.at the upper
end thereof. A frusto-conical perforated portion 44 is
located in the frusto-éonical shroud 40. A mul;iplicity
of perforations 46 are arranged in the perforated
ﬁortion 44 and Figureféa is a.sectional view through
patt of the side wall 46 of the perforated portion 44.
s can be seen from Figure 3a, the thickness t of
the material forming ﬁhe side wall 48 of the shroud 40
is substantially 2mm. Also, the diameter 4 of each
cylindrical perforatién 46 is substantially 2.2mm. The
loﬁgitﬁdinal axis of each perforation 46 is |
substantially perpendicular to the longitudinal axis 50
of the shroud 40 and the angle at which the interior
wall of each perforatibh méets thé external surface of
the side wall 48 is sharply defined.
In the embodiment shown, the angle of inclination
8 of the side wall 48 to the longitudinal éxis 50 of
the shroud 40 is substantially 12.5°. However, this

angle could be varied according to the requirements of



paral |l el -sided portion 34. Both the breadth b and the breadth B are, in

t he enbodi nent shown, substantially 2mm The height h of the step 38
correspoﬂt!l;%lm.’ﬁstant ially to the breadth b of the step 38rcTIGBIS/304l n, iS
approximately 2mmin this enbodi nent. The distance x to which the lip
18 extends below the |ower edge 16 of tge perforated portion 14 is
approxinately 15mm It has been found that this shape of bottomlip

18 of the 'ﬁ”‘* etﬂﬂg@ a 0 orations
30 in the shro 10 and e Z%%%ﬁfgg?ﬂglngéapéggg gggskﬁgQ?ﬁféagﬁythe
perforatl0@%1¥LéMExy1565kI{hclﬂﬂatlsucbentﬁeV§QEMﬂheheaaumgo&pE%%atUS with

t he shroud 5 10 being positioned in
t he alrfhmuﬂgﬂfbﬂxmafﬁﬁbﬁ.ép@&oﬁéflcrnecanqyelemelaadlaah&@h gf ficiency

cyclone. A
is preferably substantlally identxcal to the angle of
inclination of the wall of the high efficiency cyclone
so that the wall 48 of the shroud 40 can be locéted
parallel to ﬁhewinélined wall 6f the;high efficiency
cyclone whilst S£ill prbviding for the passage of air
between the perforatidns and fhé high efficiency
cyclone. |

It has been found that the.provision of sharply
defined perforatiohs 486 having a diameter of 2.2mm is
advantageoﬁs in that the amount of_fine dust passing
through the shroud is reduced thus redﬁéing the
likelihood of the shréud becoming.blocked by dust or
fluff. The provision of a conical shroud 40 increases
the volume of the area of the lcw-efficienct cyclone in
which dirt and dust is collected thus increasing the
capacity of the cfclone.

It will be appreciated by a skilled reader that the
invention is not limited to the embodiments illustrated
above. Variou§ modifications and alterations will be
apparent to the skilled reader as félling within the

scope of the invention.



relatively large proportion of dirt and dust is retained in the |ow
ef ficiencyWDAsI8%F and the step 38 also inproves the seal bptmenysidsoa |ip
18 and the |ower edge 16 of the perforated section 14. Figure 3

illustrates a second enbodi nent of the irmvention. In Figure 3, a
frusto-conical shroud 40 is illustrated having support nmeans 42 | ocated at

t he upper

end thereof. A frusto-conicgyrayyd orated portion 44 is 1lo

cat ed

in the frusto-conical shroud 40. A multTplrtcity of perforations 46 are
arranged in the perforated portion 44 and Figure 3a is a sectional v
through part of the side wall 48 of the perforated portion 44.

be seen fromiFi gar eh3oud foxt hsekries appaxatushda medepoxating nepglohkcsi de
wal | 48 of the shroud 40 is substantially 2mm Also, the dianeter d
each cylind@nesl sgparatiniomesns Lo pepanating ¢irvemandnhdustofigbmudi nal
axi s of each perforation 46 is substantially perpendicular to the
| ongi t udi nal 3Bxd 153 OWar thfe SRFNA DAVIRG AhIRFFeaR SWAEFRA®: AB| nteri or

comprising a perforated portion having a multiplicity of
perforations for allowing the airflow to pass
therethrough, wherein the upstream edge of each

perforation meets the upstream surface of the shroud at

a sharply defined angle.

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

defined angle is substantially 90°.

3. A shroud as claimed in claim 1 of 2, wheiein each
perforation is cylindrical and has a diameter of

substantially 2.2mm.

4. A shroud as claimed in any one of the preceding
claims, wherein the thickness of ﬁhe perforated portion
in the longitudinal direction of the perforations is

substantially 2mm.

S. A shroud as claimed in any one of the preceding

claims, wherein the perforated portion is“cylindrical.

6. A shroud as claimed in any one of the preceding
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wal | of each perforation neets the external surface of the side wall 48 is”
sharply defined. In the enbodi nent shown, the angle of inclination
3 of the side wall 48 to the longitudinal axis 50 of t he shroud 40 is

subst ant WOPE19 5[ err]. However, this angle could be VBETEBOSOM ding
to the requirenents of 6 the cyclonic

dust separating apparatus and particulaply to the angle of inclination of
the inclined wall of the high efficiency cyclone. The angle of inclination

[err] is plefimsabMWhesgist fhe AhEoudiSNEtheir COMRFL SR/ ¥P inclination

of the wall of th& high efficiency cyclone so that the wall 48 of the
shroud 40 ésRepdingc adrenekied .tq'fg thecn LS FOTHLONI gh

efficiency cyclone whilst still providing for the passage of air between
the perforations and the high efficiency x

7. A shroud as claimed in claim 5,_whe%ein the lip
comprises a parallel-sided portion having an inclined

distal end.

8. A shroud as claimed in claim 7, wherein the distal
end is inclined at an angle of substantially 45° to the

parallel sides of the lip. ' . ‘

9. A shroud as claimed in claim 7 or 8, wherein the
parallel sides of the lip extend substantially parallel

to the longitudinal axis of the shroud.

10. A shroud as claimed in any one of claims 7 to 9,
wherei:: the lip extends between 10mm and 20mm below the

lower edge of the perforated portion.

11. A shroud as_claimed in claim 10, wherein the lip
extends substantially 15mm below the lower edge of the

perforated portion.

12. A shroud as claimed in any one of glaims 7 to 11,
wherein the lip is broader in cross-section at its

proximal end than at its distal end.-

NN B 0




éyclone. It has been found that the provision of sharply defined
perforati engegideavi ng a dianeter of 2.2mnmis advant ageouspigcigddbsois’e
anount of fine dust passing through the shroud is reduced tﬁﬁs redhcrng
the likelihood of the shroud becon ng blgcked by dust or fluff. The
provi sion of a conical shroud 40 increase the vol une of the area of the
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14. A shroud as claimed in claim 13, wherein the breadth

of the step is substantially equal to the breadth of the
parallel-sided portion.

15. A shroud as claimed in claim 13 or 14, wherein the

height of the step is substantially equal to the breadth

thereof.

16. A shroud for use in apparatus incorporating cyclonic
dust separation means for separating dirt and dust from
an airflow, substantially as hereinbefore described with

reference to any one of the embodiments shown in the

. accompanying drawings.

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

shroud according to any one of the preceding claims.

18. Apparatus as claimed in claim 17, wherein the
cyclonic dust separation means comprise a low éfficiency
cyclone and a high efficiency cyclone positioned
downstream of the low efficiency cyclone, the shroud

being positioned between the two cyclones.
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1. A shroud for use in apparatus incorporating cyclonic dust separating

nmeans for separating dirt and dust from an airflow, the shroud having an
upstream surface and conprising a perforated portion havin a nu tiplicity .
of perfNWWAY for allowing the airflowto pass thereth? ein
t he upstream edge of each perforation gﬁ;ts t he upstrean1surface of the
shroud at a sharply defined angle. A shroud as clained in claiml1,

wherein the sharply defined angle_ is substangj aIIy o[ A shroud
as clai med li% ARRAFACWR 38 %%E§¥§41¥ﬁuﬁ}aﬁﬁw# raFi b a gaﬁ%Ffﬁdgpg and

has a dlaneter of subst tlal hroud as clainmed in any
one of theapﬂ' %’p %%e?eY%c‘f% ?ﬁ?%%ess of the perforated
portion
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fn the longitudinal direction of the perforations is substantially 2mm
5. A shrougoagnedsd med in any one of the preceding clains,a%a rei.n_the

perforated portion is cylindrical. 6. A shroud as claine 3%%9“%ﬁe of
t he preceding 8 clains, wherein the
shroud further conprises alip deaézding froma |lower edge of the
"perforated portion. 7. A shroud as clained in claim®6, wherein the lip
conprises a paallel-sided portion fhaving an inclined /dF&&? end. 8. A
shroud as cl ai ' ' ; ' H
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‘end is inclined at an angle of substantially 45 to the parallel sides of
the Iip. 9. A shroud as clained in claim7 or 8 wherein the parallel
sides of WMWY extend substantially parallel to the | onBCT/GEISHM4axi s of
the shroud. 10. A shroud as clained in any one of clains 7 to 9,

wherein the |ip extends between 10mm and 20mm bel ow the | ower edge of the
perforated portion. 11. A shr as claimed in claim10, wherein the lip.
extends substantially 15mm bel ow the | ower edge of the perforated portion..
12. A shroud as clainmed in any one of clains 7 to 11, wherein the lipis
broader in cross-section at its proximal end than at its distal end.
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9'Q§. A shroud as clainmed in claim 12, wherein the |ip conprises a step
wAorned radiall'y inwardly of the paraIIeI sided portion at the proxinml end
t her eof 14. A shroud as clainmed in claim 13, wherein the breadth of the
step is substantially equal to the breadth of the parallel-sided portion.
15. A shroud as clained in-claim13 or 14, Lwherein the hei ght of the step
is substantially equal to-:the breadth t her eof 16. Apparatughaﬂkm#:u4mw
separating dirt and dust froman airflow conprising cyclonic dust
separation nmeans and a shroud according to any one of the preceding c|ains.
17. Apparatus as'clained in claim16, wherein the cyclonic dust separation
means conprise a low efficiency cyclone and a high efficiency cycl one
positi oned downstream of the | ow efficiency cyclone, the shroud being
positi oned between the two cycl ones. 18. Apparatus as clainmed in claim16

2 (r) 17, wher ei SHRGUBPANDAC YELONIE® CLEANING APFARATUSINCORPORATING 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 incorporaﬁng dual cyclonic separation
means, i.e. two separate cyclones arranged in series to remm}e, 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 seconi high_efﬁciency cyclone. An example of
such a shroud is disclosed in EP-A-489565. - |
It has been found that various features of the shroud have an effect
on the overall performance of fhe 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 subsidiary claims.

When used in conjunction with
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l19? )Apparat us as clainmed in claim 17 or 18 wherein the appar at us
o cor15| sts .of a‘*vacuum cl eaner. .

-9
13. A shroud as claimed in claim 12, wherein the lip comprises a step
formed radially inwardly of the parallel-sided portion at the proximal end
thereof.

14. A shroud as claimed in claim 13, wherein the breadth of the step is
substantially equal to the breadth of the parallel-sided portion. |

15. A shroud as claimed in claim 13 or 14, wherein the height of the step
is substantially equal to the breadth thereof.

16. Apparatus for separating dirt and dust from an airflow comprising -
cyclonic dust separation means and a shroud according to any one of the

preceding claims.

17. Apparatus as claimed in claim 16, 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

being positioned between the two cyclones.

18.  Apparatus as claimed in claim 16 or 17, wherein the apparatus

consists of a vacuum cleaner.
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(§7) Abstract

which the shroud (10; 40) is utilised.
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The invention provides a shroud (10; 40) for use in apparatus incorporating cyclonic dust separation means for separating dirt and
dust from an airflow, the shroud (10; 40) comprising a perforated portion (14; 44) having a multiplicity of perforations (30; 46) for allowing
the airflow to pass: therethrough. According to the invention, the upstream edge of each perforation (30) meets the upstream surface (28)
of the shroud (10) at a sharply defined angle. The invention improves the performance of the dust separation apparatus in conjunction with




