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1 1 MPROVED 'SHROUD AND CLEANINb APPARATUS | NCORPORATI NG AN

The present invention relates to an inproved shroud for a

s st

cl-eani ng apparatus. In particular, the present invention relates {0 a

shroud which has a perforated section that is parallel wt

ITHOSHSPRERS HEE

the inside surface of the outer cyclone or céntainer and
to pass into a frusto-conically shaped inner cyclone with
i nl et openi ngs M&CtPOLIONETI8F64DEBAW t hi n t he appar at us.
cl eani ng apparatus are shown in our US Patents Nos. 4,573,
4,571,772; 4,643,748; 4,826,515; 4,853,011 and 4, 853, 008.

Yhich RepLQpEpal 1

GANGOOICE 0\BAADU M
236; 4,593, 429;
Qur US Pat ent

No. 4,853,008 describes dual cyclonic cleaning apparatus wherein a conbi ned
di sc and shroud unit is nE¥MBREVEBNSHROUBUANDJELEANING ARRARAZVES| one in

order to retain dirt in the outer cyclone. The shroud has
| ower section adj acent and aBNGGRPGRATING AN; INPROVED, SH

a perforated

ROUD: o t he coni cal

outside surface of the cyclone. The perforated section acts as an air inlet
to the inner cyclone while the disc retains large dirt particles and
fibrous matter in the outer cyclone. The conbi ned disc and shroud work
wel | ; however, there was a 2 need for an inproved design which would

prevent the The present invention relates to an improved shroud

for a dual cyclonic cleaning apparatus. 1In particular,

the present invention relates to a shroud which has a

perforated section that is parallel with and spaced from

the inside surface of the outer cyclone or

container and

which allows air to pass into a frusto-conically shaped

inner cyclone without plugging the inlet openings to the

inner cyclone within the apparatus.
Cyc¢lonic vacuum cleaning apparatus are
US Patents Nos. 4,573, 236; 4,593,429; 4,57

4,643,748; 4,826,515; 4,853,011 and 4,853,

shown in our
1,772;

008. Our US

Patent No. 4,853,008 describes dual cyclonic cleaning

apparatus wherein a combined disc and shro
mounted on the outside of the inner cyclon
retain dirt in the outer cyclone. The shr
perforated lower section adjacent and abov
which is parallel to the conical outside s
cyclone. The perforated section acts as a
the inner cyclone while the disc retains 1

particles and fibrous matter in the outer

ud unit is

e in order to
oud has a

e the disc
urface of the
n air inlet to
arge dirt

cyclone. The

combined disc and shroud work well; however, there was a
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shroud perforations frombeing filled with dirt before the outer cyclone

was full of separated dirt. It is therefore an object of fhe-present

i nvention to provide inproved cl eani ng apparatus wherein ﬁ§°§hﬁ6hdﬁﬁ%£%EN

designed to substantially reduce the tendancy for dirt particl 8EFBARED

fibrous matter to obstruct the shroud openinés | eadi ng to the TN

air inlet. This and other objects wll becone increasingly apparent to

t hose skilled ineadh&an tamridnpgoved cesicen twhick wowld npgsevent theention

provi des shroud neans for_use in cleaning apparatus_as set out in _claiml.

The invention EhRNS RRXFQLRLL QIR Fron ReiRg sfikled whthodirfnbefars 18.

Furt her advant ageous features of the #nvent'on are se% @ft I n the dependent
o)

g!ainsi I; i s rﬁﬁﬂﬁ%ﬁﬂ?X%&?ﬁ?&iFﬁn ?ﬁ%lf ?fﬁﬁ??ﬁ@_ Btbe ﬁrranged

el ati voly ol ove speimy BT Bo1h b oviese SF ERE Frafent fpudsesdy,

Wi th respect tqg, l?b\;ir&lir}%p&? 'él@é‘ﬁ’iﬁ&'%ﬁfaé@i%ﬁgféi}l{ethg dirt
cuum I N an

separation. For upright va m cleaners as”s i gures 2, the
preferred di angiiiiony idGa&ei davli i €8s $HSEAREL Q11 NBed@be €hel BEndBREYd and
t he dlaneter of the inside surface of the container 1s about 4.3 inches and
6.4 inches (10.fpraral 46.gaftlcles and fibrous matter to obstruct the

shroud openings leading to the inner cyclone air inlet.
Further, it is an object of the present invention to
provide a combined disc and shroud which is easily
mounted on the outside of the inner cyclone. Still
further, it is an object of the present invention to
provide an improved shroud which is simple and
inexpensive to construct and easy to clean and which at
the same time prevents escape of fibrous matter from the
outer cyclone. These and other objects will become
increasingly apparent to those skilled in the art and by
reference to the drawings.

The invention provides shroud means for use in
cleaning apparatus as set out in claim 1. The invention
further provides cleaning apparatus as set out in claim
14. Further advantageous features of the invention are
set out in the dependent claims.

It is unexpected that the perforated section could
be arranged directly facing the parallel inside wall of
the container and have a relatively close spacing of 0.6

inches to 1.4 inches (1.5 cm to 3.6 cm) with respect to
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respectively. For tank type vacuum cl eaners as shown in Figure 7, the

di aneter of the cylindrical section of the wall of the shroud and the
di,ameter of the inside surface of the container is about 8.2 inches and
10.6 inches (20.8 cmand 26.9 cm, respectlvely It was found that as |ow a
pressure drop as possible through the shroud3is preferred. This neans that
a | arge nunber of openings, preferably round, should be provided in the
perforated secttbe dhside siaddu@ndEsisddilniet scofefflectimecin dAxki || now be

described with reference to the accqng@nylng drawi ngs, wherein: Figure 1 is
a left side perSpearAkdoR ewfor 4PFig rW@&wakPéﬁ?nﬁfﬁea§a§§9HWcP€bnlng
appl i ance accord;gg to the resengﬁlnve tion, particularly show ng an outer

cycl one surrounfitAYTERe 1cBRG ed toRr BFGLETEG; a@ﬁFF nﬁﬁnF on the

d f ;. Fi ' |
Vi'ew along |1 ne B3 RELERT  pg L L0 ) heh#ay Sy tHRd SHECUA AR B 1) one
between the | nngr Jauekang il 15U QA Ge BIAULE AR A0

front cross-sectional I"ane perpendlc

Figure 1 show ng bhgnéa@bngn@a%ph E%. %”gﬁb“% LA Q6.8 ¢l one and
recei ver fromthe”inner cyclone; Figure 2B shows a first alternative
version of the respectively. For tank type vacuum cleaners as shown in
Figure 7, the diameter of the cylindrical section of the
wall of the shroud and the diameter of the inside
surface of the container is about 8.2 inches and 10. 6
inches (20.8 cm and 26. 9 cm), respectively.
It was found that as low a pressure drop as possible
through the shroud is preferred. This means that a
large number of openings, preferably round, should be
provided in the perforated section of the shroud.
Embodiments of the invention will now be described
with reference to the accompanying drawings, wherein:
Figure 1 is a left side perspective view of a
preferred upright type vacuum cleaning appliance
according to the present invention, particularly showing
an outer cyclone surrounding the combined shroud and
disc unit mounted on the outside of an inner cyclone;
Figure 2 is a partial front cross-sectional view
along line 2-2 of Figure 1 showing the shroud and disc
unit positioned between the inner cyclone and the outer
cyclone;

Figure 2A is a partial front cross-sectional view



shroud and disc unit; Figure 2C shows a second alternative version of the
shroud; Figure 3 is a plan cross-sectional view along line 3-3 of Figure 2
showing the dirty air inlet passage, the clean air exhaust passage and the
i ntermedi ate handl e nounted on the outside of the outer cyclone; Figure 4
is a plan cross-sectional view along line 4-4 of Figure 2 show ng the
tangential air inlet into the inner cyclone;, Figure 5is a plan
cross-secti onalalory @l phgnéi perpedditukagute RisaodrAgofhBigureolat ed
openi ng through the shroud nenber; Figure 6 is an expl oded perspective view
showi ng the pos$howhnagthe §H§ipﬁn§ﬁtéycﬁ@ﬁerﬁﬁgVﬂégthbesﬂﬂgﬁa aralansc
unit; Figure 7 is_a front cross-sectional view of preferred tank-type

cl eani ng appar 2283 Beceheepr £xemt thRVAARPENCERHOPSI ti cul arly showi ng an

outer cyclone, an inper cyglone, a dirt collection receiver, and_.ap,inlet
scrol | and associat%ﬂggﬁ?ogﬁ FngFhé Fﬁﬁﬁ? 8;%?5ﬂ§?lﬁ?gﬁ?€s§°Ps°£ SPSn
cross-sectional _yiew.along.line 77 of Figure 7 show ng the inlet passage
to the outer s%§8?%n%naﬁgﬁs§ ?BF%&I menber for inlet into the inner

cyclone; Figure 8A psoaReabbeLiighkVa BedBnd  888eiAati P82hersion of the
shroud;

Figure 3 is a plan cross-sectional view along line
3-3 of Figure 2 showing the dirty air inlet passage, the
clean air exhaust passage and the intermediate handle
mounted on the outside of the outer cyclone;

Figure 4 is a plan cross-sectional view along line
4-4 of Figure 2 showing the tangential air inlet into
the inner cyclone;

Figure 5 is a plan cross-sectional view along line
5-5 of Figure 2 showing the perforated opening through
the shroud member;

Figure 6 is an exploded perspective view showing the
positioning of the inner cyclone inside the shroud and
disc unit;

Figure 7 is a front cross-sectional view of
preferred tank-type cleaning apparatus of the present
invention and particularly showing an outer cycloﬁe, an
inner cyclone, a dirt collection receiver, and an inlet
scroll and associated shroud for the inner cyclone;

Figure 8 is a plan cross-sectional view along line

7-7 of Figure 7 showing the inlet passage to the outer



vitew sinmilar to that shown in Figure 8 showing the inlet scroll havi ng two
spiral nmenbers rather than one; Figure 9 is an isonetric, exploded view of

the inner cyclone, inlet scroll, and the ring with openings; and Figure 10
is a graph showi ng area of opening versus pressure drop across a
cylindrical section of the shroud and disc ufit. Figs 1 and 2 show an

upright-type vacuum cl eani ng appliance 10 which is adapted for use in both
t he upright nodeyahdnehwithl anded raddaembes fori ghiletpdatioeithe iimngst r at ed.
The functioning of the appliance 10 will now be described with reference to
this upright nndwclvne.cleaning appliance 10 includes a cl eaning head 11
connected to a casing 12 which supports a mptor fan unit (not shown) which
i s mount ed behind c& @@ﬁﬁl@ﬁaﬁsfPGOP1§ﬁ593¢ﬁdebpﬁéﬁe§rPﬁ6t5§ﬁ§%ﬁPa&nd

o

de wheel t sh Ext 13 b h th
12 An outer cyPRBHe GPIAER Hone afsw?’e"’ﬁ'i&ﬁ’ts e osbeetny B FrShtor
cyclone 15 is prgfgﬁﬁb getwo 8lp| Eb% S%ak?%& %hB%F%&% can see the

outer cycl one 18 ut Ccyc has & ciréul ar

Cross-section anngFgﬁgQ%g@tggl i%éh§t§1% a@gggzd%ﬁggg W of tHe 1!

or else it can be out taperlng iT sp I mensi ons permt.
skirt 16 is cyclone, inlet scroll, and the ring with openings; and

Figure 10 is a graph showing area of opening versus
pressure drop across a cylindrical section of the shroud
and disc unit.

Figs 1 and 2 show an upright-type vacuum cleaning
appliance 10 which is adapted for use in both the
upright mode and the cylinder mode, the upright mode
being illustrated. The functioning of the appliance 10
will now be described with reference to this upright
mode. The cleaning appliance 10 includes a cleaning
head 11 connected to a casing 12 which supports a motor
fan unit (not shown) which is mounted behind
conventional floor engaging brushes (not shown) and
inside wheels (not shown). Exterior wheels 13 are
mounted behind the casing 12.

An outer cyclone or container 15 is mounted on the
casing 12. The outer cyclone 15 is preferably made of
clear plastic so that a person can see the outer cyclone
15 £fill with dixt. The outer cyclone 15 has a circular
cross-section along a longitudinal axis a-a and is

preferably cylindrical, or else it can be outwardly



nount ed on the outer cyclone 15 and extends to the casing 12. The outer
cyclone 15 has a bottomwall forned by the frusto-conical section 40d of a
receiver 40 that tapers downwardly and outwardly fromthe axis a-a, and a
cylindrical inner surface 15a (Figure 3) which extends fromthe bottom wall
40d of the receiver 40. Supported on the out&r cyclone 15 is a circul ar
cross-sectioned airflow directing head 18 which is sealed to the upper edge
of the outer cytapeeidd Hf space andadimerébonsi peemitd LAshkpet d6alisl9
and an annular |ip nmenber 15c of the outer cyclone 15 (Figure 2

Posi ti oned radi deuptedvandthe cputas GHG%@néyiﬁoﬂédlsxﬁﬁadﬁeﬁe thei s an

i nner cyclone 20. The outer cyclone 15 and the_inner cyclone 20_are
preferably rel aff%bRg }Bng The ertmuervalsng thel PﬁnglgﬂﬂFﬁ&IWQ*?s a-a. The

12 d t | t whi.ch f
2Tl 60 socket FOFReR; Heabhe YERRFSTRGRIFaL BREFLERA DR RE: A EPAPLERRe or

wand 21. The plgﬁeeﬁangeégg GoRhkRraPy YAANCLDGARLPE EhohShb! L&Hs! N the

extension 12a ena appl I ance € used as an

upri ght - type Moghlnegnk g ceyiiaaL qU10nhOE BLPRaZd 15aS|kdgabpy shermved

fromthe extension’ the™ p |pe I's then used as a clean head at the
end of a flexi bgi BRSExtBREs SBLYR) th8UBoELBMCKAL DJ4bACoRPRhEARERB1GekN O 2

cylinder type
40. Supported on the outer cyclone 15 is a circular
cross-sectioned airflow directing head 18 which is
sealed to the upper edge of the outer cyclone 15 by
means of a flexible inverted L-shaped seal 19 and an
annular lip member 15c of the outer cyclone 15 (Figure
2). Positioned radially inwardly of the outer cyclone
15 and head 18 is an inner cyclone 20. The outer
cyclone 15 and the inner cyclone 20 are preferably
relatively long and slender along the longitudinal axis
a-a.

The casing 12 is provided with a vertical extension
12a (Figure 3) which forms a rigid socket for slideably
receiving the lower end of a tubular pipe or wand 21.
The pipe 21 includes a grip 22. When the pipe 21 is
fitted in the extension 12a, the hand grip 22 enables
the appliance 10 to be used as an upright-type machine.
In contrast, when the pipe 21 is slideably removed from
the extension 12a, the pipe 21 is then used as a cleaner
head at the end of a flexible hose (not shown) thus

converting the appliance 10 into a cylinder type



7 machi ne. The conversion of the appliance 10 from one node of operation to
the other and vice versa is described nore fully tn our US Patent No.
4,377,882. Positioned adjacent the outside wall 15b of the outer cyclone 15
and nmounting the outside wall 18a of the head 18 on opposed sides of pipe
21 are spaced apart dirty air inlet and cleal air exhaust passages 27 and
28, respectively. The lower half of dirty air inlet passage 27 is formed by

a rigid tube 29maghasent rhe eovheedeivnlbflbheohpphtandeen ocebmonkd, as
shown in Figure 1. Tube 29 extends froma dirty air inlet passage (nhot
shown) in casi ngod@ b6 eperbeidfi touhhedobherhandutvdiiceeveakla i8a of the
head 18 which forns the upper half of dirty air inlet passage 27, (Figure
3). Tube 30 condlestribed mhreufhliveinppur P&r Pagenthd¥ooutsdd, #di2k 18a of
the head 18 through an inlet passage 31 so as to effect tangential entry
and set up a swheSihkionedcpiipreertotihef curFifg yapasdadeofothe omdetead 18
| eading to the outer cyclone_15. As, sho in Figure 2, depending fromthe
circul ar upper PYStenespiofnfieBguakipg ggﬁoﬁﬂﬁfggf88a%ﬁigﬁafBanhg &QQﬂw
ai r exhaust pasigge 3§ frog1tg inneﬁ c%clo?g 20. Exhaugt asgag& %3 is in
conmuni cation t hPoBBhCRBEES IS ER PhcPLBBef 1nAFP EP2FRS BPEXL BiFdxhaust
passage 28 (Fig g éQi E I 3 b ge %% tgg t out si de
wal | 18a of thegﬁga Li . % g §0&§§”§g¥t¥§§a§g ep s?@%ﬁsgtoggdrggrd | ower
exhaust tube (npEsBE¥MYely. The lower half of dirty air inlet passage

27 is formed by a rigid tube 29 adjacent the outside

wall 15b of the outer cyclone 15, as shown in Figure 1.

Tube 29 extends from a dirty air inlet passage (not

shown) in casing 12 to a tube 30 mounted on the outside

wall 18a of the head 18 which forms the upper half of

dirty air inlet passage 27, (Figure 3). Tube 30

communicates through the upper part of the outside wall

18a of the head 18 through an inlet passage 31 so as to

effect tangential entry and set up a swirling, cyclonic

flow of air in a passage 32 of the head 18 leading to

the outer cyclone 15.

As shown in Figure 2, depending from the circular

upper plate 18b of head 18 is a conduit 18c which forms

a clean air exhaust passage 33 from the inner cyclone

20. Exhaust passage 33 is in communication through head

18 with the upper half of the clean air exhaust passage

28 (Pigure 3) which is formed by a tube 34 mounted on

the outside wall 18a of the head 18. The lower part of

tube 34 leads to a rigid lower exhaust tube (not shown)



8 which is nounted on the outside wall 15b of the outer cyclone 15. The
| oner exhaust tube (not shown) fornms the Iower half of the clean air
exhaust outlet (not shown) in the casing 12 which cools the notor fan unit
and exhausts at casing vents 12b below the skirt 16 as shown in Figure 1.
The inner cyclone 20 is a frusto-conical body¥ extending downwardly and
tapering inwardly towards the axis a-a, and is connected to an inlet scrol
36. The inner cyblichei20moumbeidsen dhe owdesidel walda YS8ndifigche eutene
openi ng 20b and an outer surface 20c of the inner wall 20a. The inlet
scrol |l 36 conprcy¥edoaehdsi zofhel Lesis 3 XIEGH dude imath shawerdsEe¥msn t he
upper edge 20d of the inner Eyclone 20 to the inner surface 18d of the head
g

18. A sl eeve 38tbet dpuer haddgRt e gi®an Pid exth@usdn QUFIRt t R nl et
croll 36 fromthe jungti of the er .en rface 20d of thg inner
iycl one 20 and ﬁgﬁ")él&; t"é‘l ?‘E‘L? t?&tstld}ﬂugi é’lﬂ'fcq’pfc#éslg&e R‘%e%‘brf‘ga%o‘?riuz‘bnt al
b 39 tends f t d 38 f sl to t | unct.
the insi de va | 2Pq eShaviREC s Kaelah Vel ol i oife ik Pl MET 0

of sleeve 38 extaRdsy in Ak deorym of a spiral, fromthe junction of the
upper end surfaceB dlof t%?’ﬁhner cyclone 20 and the web 37 to the inside

wal | 18d of the headni8 inheirely AYMEHNA & he frstio-<rmlda3bbt, Provi ding
a tangential entry to the inner cyclone 20 in

extending downwardly and tapering inwardly towards the
axis a-a, and is connected to an inlet scroll 36. The
inner cyclone 20 comprises an inner wall 20a leading to
a cone opening 20b and an outer surface 20c¢ of the inner
wall 20a. The inlet scroll 36 comprises a horizontal
web 37 (Figure 6) which extends from the upper edge 204
of the inner cyclone 20 to the inner surface 184 of the
head 18. A sleeve 38 extends through the majority of
the length of the inlet scroll 36 from the junction of
the upper end surface 204 of the inner cyclone 20 and
web 37 to the bottom side of plate 18b. A second
horizontal web 39 extends from the upper end 38a of
sleeve 38 to the junction where the inside wall 184 of
head 18 meets plate 18b. A portion 38b (Figure 4) of
sleeve 38 extends, in the form of a spiral, from the
junction of the upper end surface 204 of the inner
cyclone 20 and the web 37 to the inside wall 184 of the
head 18 thereby competing the inlet scroll 36 and
providing a tangential entry to the inner cyclone 20 in

order to be capable of setting up a swirling cyclonic



order to be capable of setting up a swirling cyclonic flow of air. The
cone opening 20b of the inner cyclone 20 is connected to the dirt
collecting receiver 40 for collecting dirt fromthe inner cyclone 20. The
| ower end of the outer surface 20c of the inner cyclone 2 ﬂ%

circular plate 40a which neets a frusto-conic8l nenber 48EM iii? %%BEEN
downwardly and outwardly fromthe axis a-a. The | ower ed

frusto-coni cal nEhimerofi0dimeets t he upper edge of a short cyllndrlcal
menber 40c of the receiver 40. Interposed between the inner cyclone 20 and
the plate 40a of recBheerone ppeaingeiPbl efathel Arnsrarcyrgonenisr 151
Dependi ng fromthe bottom edge of the cylindrical nenber 40c is the

f r ust o- coni cal s%%??%ﬂtﬁédtﬂhﬁcﬁlF6rﬁﬁliﬁétbaﬁtGHFﬁ&WFroﬁotﬁ@router cycl one

15 and whi ch extends doywnwardl nd o mardl fro the is a-a to the
i nner surface 152°L+eohiBg 9§E¥OEE°T5% SoﬁP rlcwﬁ é %ﬁf ;889§ t he

Soction 40d i's pRRPCPALFYoaPurRECP SFRREE CDRoOt KBSy °Ls§r2§1%?%“2'2§82ieca'
openi ng 20b, as 93?83&969 bR bR §§t§EEt§°uo§zéﬁﬁgﬁlieeﬁbg re 2a shows an

al ternative pref@riad versron o connecti on bet ween the cone openi ng
20b of the innereeygt8DBoR?caldndmbBTCUYS’ thde Wabels' downWardiy! @nd

outwardly from the axis a-a. The lower edge of
frustq—conical member 40b meets the upper edge of a
short cylindrical member 40c of the receiver 40.
Interposed between the inner cyclone 20 and the plate
40a of receiver 40 is a flexible annular sealing member
41. Depending from the bottom edge of the cylindrical
member 40c is the frusto-conical section 404 which forms
the bottom wall of the outer cyclone 15 and which
extends downwardly and outwardly from the axis a-a to
the inner surface 15a of outer cyclone 15 about 1.1
inches (2.7 cm) above the bottom wall 40e of receiver
40. The maximum diameter of the frusto-conical section
404 is preferably at least three times the diameter of
the cone opening 20b, as described in US Patent No.
4,826, 515.

Figure 2a shows an alternative preferred version of
the connection between the cone opening 20b of the inner
cyclone 20 and a receiver 140 which is similar to
receiver 40. The receiver 140 has a frusto-conical

section 140a secured directly to the cone opening 20b

This Sheet Has B

Wi



recei ver 40. The receiver 140 has a frusto-conical section 140a secured
directly to the cone opening 20b 10 through i nverted U shaped annul ar
seal 14l1la. The frusto-concial section 140a tapers downwardly and outwardly
fromthe axis b-b to an inner annular ring nmenber 140b. A bottom pl ate
140c, circular in plan view, extends to and niets a first frusto-conical
menber 140d which tapers upwardly and outwardly fromaxis b-b. The upper
edge of the firshrbught anveaited UHEdthpedtanmulfday stealdyllidid.i ca@harenber 140e
whi ch extends to and neets a second frusto-conical nmenber 140f. The second
frusto-coni cal fexbéo-tddibdperstijpmmrida drapenst \dowtiwaddlgmande axis b-b
to a second cylindrical nenber 140g. The second cylindrical nmenber 1409
seal s agai nst tputwandlysfroacdhecaxis dkib ttaan Hmnegh annwliar ring seal
141b. The receiver 140 is conmpl eted by annular ring seal 141c which is

di sposed bet weeReFRET] AAP- anAuPHEHamh PLAS M 400 s it lat ik

cy LN cal e G ISR SRl A Hale PSR A

cycl one 20, TS SHIBH BhSchlSBRRY St V AR Ay T '

unit 50 is tapepfd Wpbl MRldged ¥t R &1y AR d-Slodi®d1Na 404 Tleets a
first cylindrical member 140e which extends to and meets
a second frusto-conical member 140f. The second
frusto-conical member 140f tapers upwardly and outwardly
from the axis b-b to a second cylindrical member 140g.
The second cylindrical member 140g seals against the
inner surface 16a of skirt 16 through annular ring seal
141b. The receiver 140 is completed by annular ring
seal 141c which is disposed between the inner annular
ring member 140b and the second cylindrical member 140g
thereby sealing the outer cyclone 15 from the receiver
140.

A combined shroud and disc unit 50 is mounted on the
inner cyclone 20 intermediate the passage 32 leading to
inlet scroll 36 and the cone opening 20b as particularly
shown in Figure 2. The upper part of the unit 50 is
tapered with wall 50a preferably parallel to the outer
surface 20c of the inner cyclone 20 and forming passage
52. The wall 50a ends in a flange 50b which limits and
encloses the inlet passage 32 to the inner cyclone 20.

Cylindrical section 50¢ depends from the lower end of



surface 20c of the inner cyclone 20 and form ng passage 52. The wall 50a
ends in a flange 50b which limts and encloses the inlet passage 32 to the
i nner cyclone 20. Cylindrical section 50c depends fromthe | ower end of
wal | 50a to an annular web 50d. A plurality of openings 50e (partially
shown in Figure 5), located that are in and ddound the circunference of the
cylindrical section 50c, serve as an outlet fromthe outer cyclone 15 to
passage 51 | eadwadlt G0patsagn B2nulélr wed SOdendd pdturdn tivhefe pipemdmigsal
section 50c and the outer surface 20c of the inner cyclone 20 where it
meets coni cal mefBer{pottiladdy wdomwm dnciigvne SAl. daaated 3@t BEFeAd ng
fromthe cylindrical section 50g is a disc 50h which can be conically
shaped with a | 8n8e 3douRdatdiey AiFAmdEersRcs af sdhe rxditfdrirely§6C&HoRal |
40d of the outer cyclone 15. The disc . 50h can_have a downward inclination
form ng an angl 896¥ ﬁgﬁﬁeﬁsaﬁth”é‘;-ef/ r%%-°%% ct‘ﬁ?ga%ﬁ éga-té’ or
7-1/2" to 20" with a li erpendi cular. to th Xi - t ). Figure
2B shows anot hePWgFﬁeoﬁelo e[aﬁg.n(’go%ﬁ W& 58%% ‘anﬁ’e& g’(?@u% tse:k[@gnt hat fits
over the outer I4 r | 51 ead 18 and
BYCHRR Y Byl AT SNPE ot Al e

t he outer cycl one ) e Sh own in

Figure 2. The URRGYraRA 20 Jf1§HEIinnk30 dyRlHd b Pherd NS eetani cal

section 150a that tapers upwardly and outwardly fromthe axis e-e to a
conical member 50f leading to a cylindrical section
50g. Depending from the cylindrical section 50g is a
disc 50h which can be conically shaped with a large
downwardly tapered portion 50i facing the bottom wall
404 of the outer cyclone 15. The disc 50h can have a
downward inclination forming an angle of between about
97-1/2" to 110° with the axis a-a or 7-1/2"° to 20" with
a line perpendicular to the axis a-a (not shown).

Figure 2B shows another version of the combined

shroud and disc unit 150 that fits over the outer
surface 20c of the inner cyclone 20, inside the head 18
and the outer cyclone 15, similar to the shroud and disc
unit 50 shown in Figure 2. The upper part of the unit
150 is formed by a frusto-conical section 150a that
tapers upwardly and outwardly from the axis e-e to a
flange 150b. A cylindrical section 150c depends from
the lower end of the frusto-conical section 150a to an
annular.web 150d4. A plurality of openings 150e, located
in and around the circumference of the cylindrical

gsection 150¢, serve as an outlet from the outer cyclone



fl'ange 150b. A cylindrical section 150c depends fromthe |ower end of the
frusto-conical section 150a to an annular web 150d. A plurality of openings
150e, located in and around the circunference of the cylindrical section
150c, serve as an outlet fromthe outer cyclone 12 15. Wb 150d extends
between the cylindrical nmenber 150c toward tHe axis e-e and contacts the
outer surface 20c of the inner cyclone 20. Wb 150d neets a coni cal nenber
150f that togetHé& wiKeb WEPA Stk aniasbetwasn thet Qydid ndrd dainarembey¥ one 20
and the | ower end of the conbined shroud and disc unit 150. Extending from

the junction of 43R &AYawrs ithe - ond Saptarks.dihe Rrtes spxfage 150n
anol o of borweerb Sl TP ek SHGP At | Mt o0d nedkE A o GRS,
ber pendi cul a1 PR m4 104 gt PBAGHeS Wikl 45 5508 Gk 14 0t e,

! oher cycl one 20 éedidie Sxthds Kydddie W add 11l tnet g DEARE! e

the shroud and Qigyhiid A0 Vhd MHIUWSH L 15018 YBRRINAA] Sloh Nendini t

250 is fornmed by a frusto-conical section 250a that tapers upwardly and

outwardly from Hhthciich fof €re oyl s d80menber 150¢c and the web 1504
is a disc 150h which can be conically shaped with a
large downward inclination forming an angle of between
about 97-1/2° to 110" with the axis e-e or 7-1/2" to 20°
with a line perpendicular to the axis e-e. The disc
150h can also be perpendicular to the axis e-e (not
shown).

Figure 2C shows still another version of the shroud
unit 250 that fits over the outer surface 20c of the
inner cyclone 20, inside of head 18 and the outer
cyclone 15, similar to the shroud and disc unit 50 shown
in Figure 2. The upper part of the unit 250 is formed
by a frusto-conical section 250a that tapers upwardly
and outwardly from the axis f-f to a flange 250b. A
cylindrical section 250c depends from the lower end of
the frusto-conical section 250a to an annular web 250d.
A plurality of openings 250e located in and around the
circumference of the section 250c, serve as an outlet
from the outer cyclone 15. Web 2504 extends between the
cylindrical section 250c¢c toward the axis f-f where it

contacts the outer surface 20c of the inner cyclone 20



cylindrical section 250c depends fromthe | ower end of the frusto-conical
section 250a to an annular web 250d. A plurality of openings 250e | ocated
in and around the circunference of the section 250c, serve as an outl et
fromthe outer cyclone 15. Wb 250d extends between the cylindrical section
250c toward the axis f-f where it contacts the outer surface 20c of the

I nner cycl one 20 13 simlar to web 150d of the shroud and disc unit

shown in Fi gure g3fhi 1 > WbHTEXS0E D Wl AFhrduaind difsd it tsiginbein
with web 250d, fornms a seal between the inner cyclone 20 and the | ower end

of the conbi ned Filjuxted 2Bd dfele 2604 nitheks Ehecarfiraald membde 2 Si5GHetshatot have
a disc to help to keep large dirt particles and fibrous matter in the outer
cycl one 15 as i sagetrthan oriith iwelnf250¢%h Sfoxned aameali eetiwaen Sthe nimeqre 2
and the shroud and disc unit 150 in Figure 2B. In operation of the
preferred versi GYyadionhetmndihe e @nfnd ddif mprpinahtahrawd andhown

in Figure 2, the fan unit in casing 12 pulls air_into dirt ir inlet

passage 27 thro&d$a l}Héist 2P %Und HF Shrqus Pnid &5$£%%Fgé‘ AR WPt t he
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shroud and disc unit 50 in Figure 2 and the shroud and
disc unit 150 in Figure 2B.

In operation of the preferred version of the

upright-type vacuum cleaning apparatus 10 as shown in
Figure 2, the fan unit in casing 12 pulls air into dirty
air inlet passage 27 through tubes 29 and 30 and into
inlet passage 31 leading to the outer cyclone 15. The
air cyclones down and around the inner surface 15a and
bottom wall 404 of outer cyclone 15, over the outside of
walls 40c, 40b and 40a of the receiver 40 and up the
outer surface 20c of the inner cyclone 20, then over the
disc 50h, through openings 50e and up passages 51 and 52
defined by the shroud 50 and the outer surface 20c of
the inner cyclone 20. The air then moves into passage
32 before entering the inlet scroll 36 leading to the
inner cyclone 20 wherein the air cyclones down the inner
wall 20a to the cone opening 20b before moving upward to
the exhaust passage 33 formed by conduit 18c¢. The air

finally moves to the clean air exhaust passage 28

defined by tube 34 and a lower exhaust tube (not shown)



di sc 50h, through openings 50e and up passages 51 and 52 defined by the
shroud 50 and the outer surface 20c of the inner cyclone 20. The air then
npves into passage 32 before entering the inlet scroll 36 leading to the
i nner cyclone 20 wherein the air cyclones down the inner wall 20a to the
cone openi ng 20b before noving upward to theldxhaust passage 33 forned by
conduit 18c. The air finally noves to the clean air exhaust passage 28
defined by tubeadjaardtathewenteileuwaliluléb( odt theowmnter citladjeaciént t he
outside wall 15b of the outer cyclone 15 before being exhausted to the

at nosphere or tbefhsenbebngf grhanptedn tohdheagitmgsphere Qsiter tiie protor
cooling. The dirt collects on the bottomwall 40d of the outer cyclone 15
and on the bott SAPWEPLE4HB Shet Rasidgeildetos@s8d sEniith Forldd% 2.THS ner

dirt collects primarily.in the receiyer 40. | surprising.that the
openi ngs 50e i ndtkE E?X?ﬁﬂFFc&P 8t¥8ﬁt§ﬂbw?;#3§%§ of 58 @WEDosi ti oned
cl osely adjacent _the_inper_surface,15 f. the ter. cygl gne 15. Durin
testing, it had°882 n?hgggﬁflat Rt %Pﬁe%(? t|°r’1“dF'w|aggl %ggc%g%o Oclz':%scﬁed'l]'le(f %‘eo as
di stant as possipl h ' W T s [ d l.ape f ; of
t he outer cyclohg %g@&ﬁf&hagiggg% ?éltb%%%?agg arggqgfgggn%gag%?ag'n%?ﬁe
cylindrical secth@nraBei@dB®¢ 4ge i nner surface 15a of the outer cyclone 15
woul d make '

It was surprising that the openings S0e in the
cylindrical section 50¢ (Figure 2) could be positioned
closely adjacent the inner surface 15a of the outer
cyclone 15. During testing, it had been thought that
the cylindrical section 50c should be as distant as
possible from the dirt swirling around the inner surface
15a of the outer cyclone 15. It had been felt that a
large distance between the cylindrical section 50c¢ and
the inner surface 15a of the ouﬁer cyclone 15 would make
it less likely that dirt, fluff or fibrous material
would become caught up in the airflow exiting the outer
cyclone 15 through the openings 50e in cylindrical
section $0c¢. However, with the cylindrical section 50c¢
set as far away as possible from the inner surface 15a
of the outer cyclone 15, fluff and fibrous material
became trapped on the outer surface 50k of the
cylindrical section 50c. Surprisingly, it was found
that, by positioning the cylindrical section 50¢ closely
adjacent the inner surface 15a of the outer cyclone, the

outer surface 50k of the cylindrical section 50c¢ did not



it less likely that dirt, fluff or fibrous material woul d becone caught up
in the airflow exiting the outer cyclone 15 through the openi ngs 50e in
cylindrical section 50c. However, with the cylindrical section 50c set as
far away as possible fromthe inner surface 15a of the outer cyclone 15,
fluff and fibrous material became trapped onlfhe outer surface 50k of the
cylindrical section 50c. Surprisingly, it was found that, by positioning
the cylindrical atbractnfsbrovsonakgrigiagndt thad idindr ddd mede PEBE of t he
outer cyclone, the outer surface 50k of the cylindrical section 50c did not
15 attract fibr@bseahlyr fapmakbhet RAXLYprt cdrFudaiting fraunsctihe APda% he
airfIOM/circuIating around the |nner surface 15a of the outer cyclone 15 to

the openings 50BUFHh2E§| tABr PEathRerBERTSE¥CIoRe 40t ta fde, ARSPINGS: 208 50k
f th I indrigal ber . 50 tly bei i,hed cl b h
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As shown in FigyjgedAc1bHR BY! BheCYErNBw! 0idRt1a8lg/ Wrdtihd MPle SHWY OF
recei ver 140 are tenovable fromthe head 18 for enptying by releasing a
spring catch 55gh9ea8€ Wshhof the shktek &9clbme Q3. Chwith this
construction, the dirt can accumulate to a relatively
high level in the outer cyclone 15 (about level L) with
good separation of the dirt.

As shown in Figure 2A, the outer cyclone 15 and
receiver 40 (not shown) or receiver 140 are removable
from the head 18 for emptying by releasing a spring
catch 55 housed within the skirt 16. The catch 55
comprises a central spring arm member 55a that attaches
at its proximal end 55b to the bottom surface 140h of
the bottom plate 140c.of the receiver 140 through
mounting bracket 140i. The distal end 55¢ of the spring
arm 55a is formed into a first inverted U-shaped member
55d4. The spring arm 55a and a proximal leg 55e of the
first inverted U-shaped member 55d form a U-shaped
junction 55f that secures in a mating locking member 12c¢
mounted on the casing 12. A distal leg 559 of the first
inverted U-shaped member 554 acts as a finger grip that
protrudes out from underneath the skirt 16 adjacent the
casing 12. A second inverted U-shaped guide member 140j

is mounted on the bottom surface 140h of the bottom



conprises a central spring arm nmenber 55a that attaches at its proxinml end
55b to the bottom surface 140h of the bottom plate 140c of the receiver 140
t hrough nounting bracket 140i. The distal end 55c of the spring arm55a is
formed into a first inverted U shaped nmenber 55d. The spring arm 55a and a
proxi mal |eg 55e of the first inverted U -shapbd nmenber 55d form a U shaped
junction 55f that secures in a mating | ocking nenber 12c nounted on the
casing 12. A diptate | b40&650f othe heeteiveri hd0rspdcedshppatt fwomer 55d acts
as a finger grip that protrudes out fromunderneath the skirt 16 adjacent
the casing 12. mourtiong bracketdl4Pihapddagirdentehber apesj ofstheukiagdton

t he bottom surface 140h of the bottom 16 plate 140c of the receiver 140
spaced apart frionyestedi Vrehrredorenkor 858 adfAecReCPRE AP¥RTELAt he first

inverted U shaped nenber 55d. T d inverted Ukshaped member 140
o1 ves as a gul I RGPeArmeRben, |45 SSREERE CRRI AGIP B% ERE APy SEZPH, ERPed
U-sh d nb od_of 55 I ¢h I ' 140
and oter cycl on 1RreaRad neEn o R FYRRE RReberSE; UhEnySe BRARKE'
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distal leg 559 piotdgafbutéri Oy¥e16RE VYs5SB8PeHe"RERAM 18 and the inner
cyclone 20 when the vacuum cleaning apparatus 10 is
being used.

When the outer cyclone 15 and the receiver 140

become full of accumulated dirt, the operator raises
the distal leg 55g of the first inverted U-shaped member
554 which releases the junction 55f of catch 55 from the
locking member 12¢ and the arrow tab 55h from the second
inverted U-shaped member 140j. The operator then pulls
the outer c¢yclone 15, receiver 140 and skirt 16 away
from the handle 21 (Figure 1) which causes the annular
lip member 15¢ of the outer cyclone 15 to release from
the head 18 at the flexible inverted L-shaped seal 19
and the receiver 140 to release from the inner cyclone
20 at the annular seal 141la, thereby exposing the rigid
tube, the rigid lower exhaust tube (not shown) and the
bottom part of the intermediate pipe 21. The outer
cyclone 15 and the receiver 140 can then be emptied and
replaced into the vacuum cleaning apparatus 10 by
fitting annular lip member 15c¢ of the outer cyclone

inside the flexible inverted L-shaped seal 19 and by



55d which rel eases the junction 55f of catch 55 fromthe | ocking nenber 12c
and the arrow tab 55h fromthe second inverted U shaped nenber 140j. The
operator then pulls the outer cyclone 15, receiver 140 and skirt 16 away
fromthe handle 21 (Figure 1) which causes the annular |ip menber 15c of
the outer cyclone 15 to release fromthe headdd8 at the flexible inverted
L- shaped seal 19 and the receiver 140 to release fromthe inner cyclone 20
at the annul ar SEditing sannuisaxigeak pbtlagréend | ghel come, opéming g20b | ofier
exhaust tube (not shown) and the bottom part of the internediate pipe 21.
The outer cycl ofdelsinnrr t¢eckere2@r 1Te cape¥aker behenpprekeafehe epl aced

I nto the vacuum cl eani ng apparatus 10 by fitting annular |ip nmepber_15c of
t he outer cyclor?é"qeri"si‘ﬂgp]t‘ﬁfgefjr%ﬁ’b‘?er? Yerdl 49 stewrnds e el@‘%?}dzﬁy 1

Cycl one 30 The SRaIte T CHRR Ao F 8GR TS (oI Taeka ot 1afkrde, 140
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140j. Figure 7 ?ﬁﬁyﬁhﬁﬁdeﬁgqﬁyPGIX uum cl eani ng apparatus 110, which
cycl one

conprises an outer 11 around an inner cyclone 112, a dirt

col l'ection receiver filg,f80y 3 NS a ANREYSE Vabhun 161 edhfng NSHaPlitus

outer cycl ones
110, which comprises an outer cyclone 111 around an
inner cyclone 112, a dirt collection receiver 113 and a
motor driven fan unit 114, The inner and outer cyclones
111 and 112 have circular cross-sections with respect to
a longitudinal axis c¢~¢. The outer cyclone 111 has a
base 111a and a cylindrical inner surface 11il1b which
extends from the outer periphery of the base 11ia. A
circular cross-sectioned flange 111c¢c extends radially
outwardly from the upper end part of the outside wall
111d of the outer cyclone 111 and serves as one-half of
a seal for the outer cyclone 111.

A removable cover 115 with hemispherical outer

surface 115a fits over the top of the outer cyclone
111. The lower edge of the outer surface 115a of cover
115 has an annular rim 115b with a depending lip 115¢
which serves as a hand grip for removing the cover 115
from the outer cyclone 111, Extending inwardly from rim
115b toward the axis a-~-a is a horizontal support web
1154 which meets the upper edge of a right-angled

cross-sectioned protrusion 115e. An annular gasket 116



111 and 112 have circul ar cross-sections with respect to a | ongitudi nal
axis c-c. The outer cyclone 111 has a base 1l1la and a cylindrical inner
surface 111b which extends fromthe outer periphery of the base 11la. A
circular cross-sectioned flange 111c extends radially outwardly fromthe
upper end part of the outside wall 111d of t & outer cyclone 111 and serves
as one-half of a seal for the outer cyclone 111. A renovable cover 115 with
heni spheri cal o#gemoyntedcdntezsediadenthe protrysion dlseoqnd thecixdme
111. The | ower edge of the quter surface 115a of cover 115 has an annul ar
rim115b with a1&gﬂ5’e|?é|‘i Weh i3 SP150 Wi &9 B J&s ceatackaid t ithe or renoving
the cover 115 frogmthe outer cyclone 111._ Extendi i nywar dl rom.r,i_m 115b
toward the axisCa¥&Y&Ta OB 5O (fﬂ“ta’\ﬁ?bqfrllgd \Aﬁ‘?‘@h 9%@2‘[63 tHeé upper
edge of a right-angled.cr ~SQCt | r,Qt ysi 1 . |_ar, .aasket
116 18 is nnﬁ%fgggiﬁ%é%%% i%%@ t%§%ﬁ$&ﬁéhg%b%%flégggﬁﬁggﬁg%ﬁ%ﬂl %Sb on

web 115 s0 as LA itheC ARG NSl 1019 £l WpRirabiBhe- AL QUR. laRie

111c. The gasket 116 serves'to seal the cover 115 to the outer cyclone 111
while the appar%&U%hklgﬁd%ﬁdﬁi%ﬁﬁﬁ@@émheégheﬂﬂamﬁbpeéﬂgeOBftbe protrusion

115e neets the top edge of a frusto-conical section 115f which tapers

radi al |y i nwar difgustd-doniwaildlsedtiwa d 115fe wiich ¢aperfn radielary
inwardly and downwardly.toward the axis c¢-c¢. An annular
ring member 115g depends from the distal end of the
conical section 115f and has openings 115h for bolts
117. Openings 115i are provided on the hemispherical
outer surface 115a which serve as an exhaust port for
the motor fan unit 114.

A cylindrical dirty air inlet passage 118
communicates through the upper part of the outside wall
1114 of the outer cyclone 111. The end part 118a of the
dirty air inlet paésage 118, remote from the outer
cyclone 111, is joined by a flexible tube (not shown) to
a cleaner head (not shown) for contacting a dirty
surface. Flanged section 118b of inlet passage 118,
adjacent the outside wall 1114 of the outer cyclone 111,
has openings 119 for bolts 120 to secure the inlet
passage 118 to the outside wall 111d of the outer
cyclone 111. 1Inlet passage 118 leads to a dirty air
inlet passage 121. As long as inlet passage 121
communicates through the upper part of the outside wall

111d of the outer cyclone 111 so as to make a tangential



ring menber 1159 depends fromthe distal end of the conical section 115f
and has openings 115h for bolts 117. Qpenings 115i are provided on the

hem spherical outer surface 115a which serve as an exhaust port for the
notor fan unit 114. A cylindrical dirty air inlet passage 118 conmuni cates
t hrough the upper part of the outside wall 112d of the outer cyclone 111.
The end part 118a of the dirty air inlet passage 118, renote fromthe outer
cyclone 111, isepntirgedndy td kleaxivp a suwleling, sheddhitofaow eZnairhead
(not shown) for contacting a dirty surface. Flanged section 118b of inlet
passage 118, adtaeeputelre couiloinge Mel, | theélexactt pesitiien ofcitbeciblet has
openings 119 for bolts 120 to secure the inlet passage 118 to the outside
wal | 111d of thpassege dydl areound] thenkdrcpafexgacel 8L shgsousex dirty air
i nl et passage 121. As Ionq as inlet passage 121 conmuni cates through the
upper part of tR¥CoLQPS é mdﬁlnf$1&réﬁlp -out er cyclone 111 so as to make

The outer oycl one LELPIA 3%?4& %S%g.uﬁean B PLAE” iU b’é§§ag§%\g e5found”
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I's positioned .poye the inner cyclone 112. The dependent tube 125
extends downwardly along axis c-¢ from the plate 124
substantially coaxially with the inner cyclone 112. The
motor driven fan unit 114 is located on the plate 124
and is arranged so as to draw air from the inner cyclone
112 through dependent tube 125. Extending from the top
side 124a of the plate 124 is annular ring member 124b
which is outside and adjacent the depending ring member
115g. Annular ring'124b has openings 126, centered on
the axis d-d coinciding with the openings 115h in the
depending ring member 115g, which enable bolts 117 to
secure the cover 115 to the plate 124.

The inner cyclone 112 has a frusto-conical body
extending radially downwardly and inwardly towards the
axis ¢-c and a dependent inlet scroll 127. The inner
cyclone 112 comprises a frusto-conical inner surface
112a leading to a cone opening 112b and an outside wall
112c. The inlet scroll 127 comprises the sleeve 123
which depends from the plate 124 to a horizontal annular
web 128 (Figures 7 and 8). The web 128 extends between

the upper end 1124 of the frusto-conical body and the



above the inner cyclone 112. The dependent tube 125 extends downwardly
along axis c-c fromthe plate 124 substantially coaxially with the inner
cyclone 112. The notor driven fan unit 114 is |ocated on the plate 124 and
is arranged so as to draw air fromthe inner cyclone 112 through dependent
tube 125. Extending fromthe top side 124a of 20he plate 124 is annular ring
menber 124b which is outside and adjacent the depending ring nmenber 115g.
Annul ar ring 124hokes epanpags oZ6sleeriecnad.onaAt becanidsdépendentcisdiewye
wi th the openings 115h in the depending ring nmenber 115g, which enable
bolts 117 to seclké ehtevdwebetwBeno thiec cpivatre 1224 andhshenjanchiciroresf 112
has a frusto-conical body extending radial;y downwar dl 'y and i nwardly
towards the axi stBecupneraenépdhd@nefi thet fyussiorcony cathdodynaéndyione

112 conprises a frusto-conical inner, surface_ll2a Igadin% to q.c qglopening
112b and an out sW&® W2t 1TBe. seRenfnpdeever 3i4° 187106abPis&d eeve

123 whi ch depends_f h 124 hor | | b.128
(Figures 7 and B}R"eRBLHoRt 1SRGk ERIET BMAEN (S Pfor BATUBIEMS (e
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; 1
sl eeve 129 is Iocateg radial l'y
1124 joins the inner periphery of the web 128. As shown

in Figure 8, a portion 130 of the second sleeve 129
extends, in the form of a spiral, from the junction of
the upper end 1124 of the frusto-conical body and the
web 128 to the tubular sleeve 123 thereby completing the
inlet scroll 127 and providing a tangential entry to the
inner cyclone 112 in order to be capable of setting up a
swirling cyclonic flow of air.

Figure 8A shows another version of the inlet scroll
127 wherein two diametrically opposed sections 130a and
130b extend from the junction of the upper end 1124 of
the frusto-~conical body and the web 128 to the tubular
sleeve 123. In this manner, the inner cyclone 112 is
provided with two opposed tangential entry points which
are capable of setting up a swirling, cyclonic flow of
air. It should be noted that the inlet scroll 127 can
be completed by any number of sections 130 spiralling
radially outwardly from the sleeve 129 to the tubular
sleeve 123 as long as the sections 130 create at least

one tangential entry point to the inner cyclone 112,



I nwardly of the tubular sleeve 123 and through the majority of its length
sl eeve 129 extends fromthe upper end 112d of the frusto-conical body where
t he upper end 112d joins the inner periphery of the web 128. As shown in
Figure 8, a portion 130 of the second sleeve 129 extends, in the formof a
spiral, fromthe junction of the upper end 122d of the frusto-conical body
and the web 128 to the tubul ar sleeve 123 thereby conpleting the inlet
scroll 127 and provbepegdangafigemt the earoylt d2fhendnepacedcifaom th2 in
order to be capable of setting up a swirling cyclonic flow of air. Figure
8A shows anot heputveideowabdi ﬂgéciﬁfthGCiBPPrngCWHQPeﬂﬁ2tﬂé @ shwoddcal |y
opposed sections_130a and 130b extend fromthe _junction of the upper end
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i nner cyclone 112 is a shrou
scroll 127 leading into the inner cyclone 112. The

tubular ring 132 lies parallel to and spaced from the
inner surface 111b of the outer cyclone 111. The shroud
131 is completed by a web 134 that extends between the
lower end portion of ring 132 and the outside wall 112¢
of the inner cyclone 112, in particular a cylindrical
support member 135 that depends from the outside wall
112¢ of the inner cyclone 112 and which, together with
the upper surface 134a of the web 134, forms a
right-angled closure from the outer cyclone 111 at an
intermediate seal 136.

The dirt collection receiver 113 for the inner
cyclone 112 comprises a cylindrical portion 113a which
meets the upper edge of a frusto-conical section 113b
extending downwardly and outwardly from the axis c-c to
the base 111la of outer cyclone 111, Adjacent and
radially inwardly of frusto-conical section 113b is an
annular ring member 1lle of the outer cyclone 111 which
extends beyond the upper edge of frusto-conical section

113b adjacent the inside wall 113c of the receiver 113,



131 which conprises a tubular ring 132 that depends fromthe junction of
the tubul ar sl eeve 123 and the web 128. The ring 132 of shroud 131 is
totally perforated with a plurality of openings 133 (partially shown in
Figure 9) that serve as an air outlet fromthe outer cyclone 11 to scrol
127 leading into the inner cyclone 112. The 2Zbul ar ring 132 lies parallel
to and spaced fromthe inner surface 111b of the outer cyclone 111. The
shroud 131 i s ddws dicariibg a viedrll Hetween ekhhendsceicverehl 8 hanflotbe end
portion of ring 132 and the outside wall 112c of the inner cyclone 112, in
particul ar a cyduter iexglangpbll. nEMRrcybbndpigalicpRFbkonr bA3_he188t si de
wal | 112c of the inner_cyclone 112 and which, together with the u

surface 134a oftRYRFRGM: ate the ipner syprtace ql bHP Phsthe ?PEﬁFtﬁgggéPér
| 111 at i nt di at | 136., T dirt | ecti [ 113
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the outside wall 112¢ of the inner cyclone 112 adjacent
the web 134. In another embodiment (not shown),
cylindrical portion 113a can meet and seal against the
web 134 of the shroud 131.
The following are parameters for the preferred

vacuum cleaner.

1. NBumber of Holes in Shroud

In the preferred version of the upright-type vacuum
cleaning apparatus 10 as shown in Figure 2, and the
preferred version of the tank-type vacuum cleaning
apparatus 110 as shown in Figure 7, there should be
approximately the number and size of openings or holes
50e in the cylindrical section 50c of the shroud and
disc unit 50 and openings 133 in the tubular ring 132 of
shroud 131 to position the pressure differential through
the cylindrical section 50c and the pressure
differential through the ring 132 of shroud 131 as far
along from the pressure increase rise of the graph
(Figure 10) as possible. It was found that, if there

was a high differential pressure through the cylindrical



thHus form ng a seal between the receiver 113 and the outer cyclone 111. The
cylindrical portion 113a lies internediate the inner surface 111b of the
outer cyclone 111 and the outside wall 112c of the inner cyclone 112 and is
beél ow the web 134 of the shroud 131. The receiver 113 is conpleted by a
rubber seal 137 that extends fromthe top of 2%e cylindrical portion 113a
to the outside wall 112c of the inner cyclone 112 adjacent the web 134. In
anot her enbodi merictiat Shwvand tlyrough il pongi b32 1dBasbroudetdland sea
agai nst the web 134 of the shroud 131. The follow ng are paraneters for the
preferred vacuurhasigearddrrt parkhdkes othap| eellechiputhe novker peeelepesg
version of the upright-type vacuum cl eani ng apparatus 10 as shown in Figure
2, and the prefd cﬁi‘ld/érépdfh%ﬁ the Q%\ﬁ?(-%?‘ﬁ%fvh%u%c?’é‘éﬁFnﬁY‘abﬁﬁP%t 42 110

as shown in Figure 7, there should be approxinmately the nu and si ze_of
openi ngs or hol @&r&oel} g ety hayetat 2ER(P l%%ctBF°Fﬂgbgﬁ?oﬂBeB%BQﬁisc

the preseure o R arit oyl {rdobeht Retkyphndes cand LR Shenbhes dafnEk! ' o"
different] , i nge 1 .

P pressur o | nciapuiLEH S0 hRC: 32 Mg 1rBhal Ry Bulindiie BfieyRirs £} PEoH! O

found that, if tdifr& Wase i bR &, E16h681 28! aRACESH € £RHEOHIHN! he

cylindrical

differential pressure probably causes large particles
and fluff to attach to and block the openings of 50e in
the cylindrical section 50c of the shroud and disc unit
50 and the openings 133 in the tubular ring 132 of
shroud 131. This result is undesirable because the
large dirt particles will not separate out in the inner
cyclones 20 and 112, Instead, the large dirt particles
will be drawn through the exhaust passage 33 of the
inner cyclone 20 and through the dependent tube 125
exhausting from the inner cyclone 112, where the large
dirt particles will then be drawn into the motor fan
units 14 and 114. This will damage the motor fan units
14 and 114 and can also result in dirt being expelled
into the atmosphere. |

The above discussion is also applicable for the
pressure between the inside surface 150j and the outside
surface 150k of the cylindrical section 150c (Figure 2B)
and for the pressure between the inside surface 250j and

the outside surface 250k of the cylindrical section 250c

(Figure 2C).



28 section 50c and through the ring 132 of shroud 131, large dirt particles
that collect in the outer cyclones 15 and 111 when the dirt._level in the
outer cyclones 15 and 111 is below level L are pulled t ﬁﬂuggﬁgypﬁggq@g%;
50e in cylindrical section 50c and the openings 133 in {he tq@y@ggeqing 132
of shroud 131 where they will then enter the2fnner cycl bres—20—and-112 he
hi gh differential pressure probably causes large particles and fluff to
attach to and bl ockThéechpewnfigrentes50€ thet nglipdrihdal caectbeni 8Acs50€ of
the shroud and disc unit_50 and the openings 133 in the tubular ring 132 of
shroud 131. Thi%h¥@%@|%nﬁsdhﬁaegp%abﬁg bBcELigurend vasgt3dfrinpheeicles
w |l not separate out in the innper cyclones 20 and 112. |Instead, the |arge

dirt particles 1 °pemYr abhRet f Blghern¥agxAadst NFRE8a§L02% B1) ¢t ndPfnner
| 20 d h d nt b 2 ' f th
cyol one 112 wrthe BREshE was oer b Taehes (878 R\ hokkBge FRRR! FE5S! he
t f It 4. Thi | th i 4,and 114
ond can al 5o r OPFOREmateLy Sbontlon BREI96y; &, FBRELnaBlGHM bEngls BC ¢

di scussion is alg@ 2RREECEE! 82105 BBErBLESIYE Rob8kVEEN2! BemihNgi dReslES ace
150 and the outside surface 150k of the cylindrical section 150c (Figure

2B) and for theyasegsuh@ €6t ¥ECBeblicfoRsitde eylLinaeidal)sastibhesont sicde
surface 250k of the cylindrical section 250c (Figure 2C).

the shroud and disc unit 50 of the cleaning apparatus 10

shown in Figures 1 and 2. Also, the circumference of
the ring 132 of the shroud 131 of the tank type vacuum
cleaning apparatus 110 shown in Figure 7 was 15.5 inches
{64.8 cm), the diameter was 8.2 inches (20.8 cm), and
the height was 2.5 inches (6.4 cm). Where there were
approximately 208 holes per row, a combination lying in
the range of 34 to 38 rows of holes of 2.2 mm diameter
was found to be best for the ring 132 of the shroud
131, A 2.2 mm diameter hole is sufficiently small to
block the passage of particles of a greater size than
would be successfully separated by the inner cyclone 20
of Figure 2 and the inner cyclone 112 of Figure 7.

It was believed that the greater the total area of
holes 50e and 133 the less pressure there would be at
each hole. This is beneficial because the cylindrical
section 50c and the ring 132 of the shroud 131 would be
better at not attracting fluff. Also, a lower pressure
at each opening 50e of the upright type vacuum cleaning

apparatus 10 and at each opening 133 of the ring 132 of
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24 The circunference of the cylindrical section 50c of shroud and disc unit
50 in Figure 2 was 13.6 inches (34.5 cm), the dianeter was 4.3 inches (10.9
cn), and the height was 2.6 inches (6.6 cn). Were there were

approxi mately 58 holes per row, a conbination lying in the range of 32 to
38 rows of holes (8 to 10 holes/cnR) of 2.2 @t dianeter was found to be
best for the cylindrical section 50c of the shroud and disc unit 50 of the
cl eani ng appar atiwe dhrshawn3inoFi gheesahkabgpd. vAbaam theaaingunf erence of
the ring 132 of the shroud 131 of the tank type vacuum cl eani ng appar at us
110 shown in Fiappardtuwasl118. souhdhmakébilt8eanjert fiordfamet dirtato8. 2

i nches (20.8 cm, and the height was 2.5 inches (6.4 cn). Were there were
approxi mat el y zm%thereetpendrmﬁyba bquknaatbﬁr|yhﬁg pa @Héwpaﬁgéoﬂgh34 to
38 rows of holes (17 to 19 [err] 2 mmdjanmeter was found to be best for
the ring 132 of ?ﬂeogﬂPbﬁasl§Qe %P@ é3ﬁn1HPSH@PKrSHQPéliénguFPlEF%ntIy

smal | to bl ock the ssa f,pa les size t

successfully sé%%? gﬁ?ﬁ i? % %Vﬁlgﬂee g& ¥EPg6P8P§°§hHetﬁacPﬁﬁer
cyclone 112 of t S i eved that the greater the total area of
hol es 50e and fggggﬁgr%eéé pﬁgssgge there would be at each hole. This is

beneficial because yhepfylLkHdE5C8E Material for the Shroud

It was found that better results were obtained when

material at least 2 mm thick was used for the shrouds 50
and 131. Material 1 mm thick did not work as well. It
was assumed that the thicker material causes a sharper
change in direction for the clean air and therefore
contributes to a better separation than is achieved by
the thinner material.

3. Distance Between the Shroud and the Inner Surface

of the Outer Cyclone

For the upright type vacuum cleaner 10 in Figures 1
and 2, the distance range between the cylindrical
section 50c¢ of the shroud and disc unit 50 and the inner
surface 15a of the outer cyclone 15 is preferably from
0.59 inches to 1.18 inches (1.5 cm to 3.0 cm). For the
tank type vacuum cleaning apparatus 110 in Figure 7, the
distance range between the ring 132 of the shroud 131
and the inner surface 111b of the outer cyclone 111 is
preferably from 0.75 inches to 1.26 inches (1.9 cm to
3.2 cm). However, if the distance between the

cylindrical section 50c of the shroud and disc unit 50



section 50c and the ring 132 of the shroud 131 woul d be better at not
attracting fluff. Also, a |ower pressure at each opening 50e of the upright
type vacuum cl eani ng apparatus 10 and at each opening 133 of the ring 132
of 25 the shroud 131 of the tank type vacuum cl eani ng apparatus 110
woul d make it easier for fine dirt to gatheR6at and maybe bl ock rather than
be drawn t hrough the openi ngs 50e and 133, thereby signalling to the
operator that ik itoot iclose) €imifyf whidlr dspdge betweenuvhe ddsar SO0l and
110. 2. Thickness of Material for the Shroud It was found that better
results were oltha dechewhemnfmcer ilfla f [tdgsoukermeyeilopends-used for the
shrouds 50 and 131. Material 1 mmthick did not work as vell Ié was
assumed that t Ad telymeitdvedyy edifathen dd&samncshdsp &0 ghedd i Fiii%ection for
the clean air and therefore contributes to

achi eved by théﬂmﬁqﬁﬁﬁ’ﬁﬁaﬁéﬁaﬂYl¥§d4§999aﬁ%ﬁggéﬁﬁégﬁﬁgﬁgﬁgh%%ﬂ%Pa Ifhe
et S ace Sl e, LY il IR SRR B L
Cyclone 15 15 v P ot ¥ MU, o (S kR ol
cm. For the ¢he respective vacuum cleaning apparatus 10 and 110.
It is intended that the foregoing description be
only illustrative of the present invention and that the

present invention be limited only to the hereinafter

appended claims.



tank type vacuun1c|ean|ng apparatus 110 in Figure 7, the distance range
bet ween the of the shroud 131 and the inner surface 111b of the
out er cyclo iﬂﬁ Iﬁ,ﬁbly fromO0.75 inches to 1._26 inches (1 9 cmto
3.2 cn. Fbmevef, 1| tance between tQ cyl i ndrj TS SieERT BaS BEENG

t he shroud and disc unlt 50 26 is too close fluff mnllgmpLﬂgg)betmeen
the disc 50b and the inner surface 15a o out er cyetorre—t5:
Alternatively, if the distance is too gr —+| uff attaches to the
cylindrical section 50c and bl ocks the openings 50e. The exact distance is
dependent on the diameter of the outer cyclone and the inner cyclone of the

respect i ve vachum g4esghndeaRRal 8o8sd 2300 43P, wbt 15 bibgRigg that the

f oregoi ng description [ Strative of the present i|nvefition and
that the pres aﬂa@aélpnobe thai &fdaaﬂhe{ pgabstagrew&fiﬁ&laapﬁadeg
cl ai ms. 27 AINB 1. Shroud means (50, 150 for use in cleaning
apparatus (10)coht®isécaniny HﬁﬁﬁfxgtuSc.{i&)laﬁCbﬁdsﬁgseatﬁ@ﬁt ahaer (15)
having a circul ar cross-section and

comprising a bottom (404) and a sidewall extending to

—h

and meeting the bottom (404), the sidewall having an
interior surface (15a), a dirty air inlet (27) which is
oriented for supplying dirt laden air into the container
(15) tangentially to the interior surface (15a) of the
sidewall, and an air outlet from the container (15); a
circular cross-sectioned cyclone (20) having a
longitudinal axis and mounted inside the container (15),
the cyclone (20) comprising a cyclone air inlet (36) at
an upper end of the cyclone (20) in air communication
with the air outlet of the container, an interior dirt
rotational surface (20a) of frusto-conical shape for
receiving an air flow from the air inlet (36) and for
maintaining its velocity to a cone opening (20b) smaller
in diameter than the diameter of the upper end of the
cyclone (20), the air inlet {(36) being oriented for
supplying air tangentially to the interior dirt
rotational surface (20a), an outer surface (20c) of
frusto-conical shape, and a cyclone air outlet (33)
communicating with the interior of the cyclone (20)
adjacent the upper end of the cyclone (20); a dirt

collecting receiver (40) extending from the the cone
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conprising a bottom (40d) and a sidewall extending to and neeting the

bott om (40d ' aving an interior surface (1 , rty air
inlet (27) ““lmmlmaﬁmuﬂ for supplying dirt |aden ain firthi Gixl
container (15) fangenti &l |y to the interior surface (15a] of Uﬂgﬁﬁ”‘
and an air outlet fromthe container (15); 2&ircular cross: n
cyclone (20) having a longitudinal axis and nounted inside the container
(15), the cycl operiz® @o;i sindg means | fore genexating (35)akr L oW uphtfhend
of the cyclone (20) in air commnication with the air outlet of the

contai ner, an ipassresors efiuantimldy ditough ke Ay T 1iRkth- EBA! cal

shape f | Vi ir fl i he ajr i ' i ni
[t vel oci Ly t 6he kg ré“é?g;g’;”ﬁé ardlone ol s el G amler
e upper end qQ e cycl ane t Lr_i ' |
Supplyi np. i 1 (HRIRRS a0 1 Fmetint e uhe ChE] AP BPeCoberAEE)
an outer surface (,20c) fq fryst oscopy cal . S02PEng AFodngYEhONE air outl et
(i the 51 ST Y 1 ¢

(33) comuni cat?*h t e 1T nterior e cyclone (20) adjacent the upper

end of the cycl 0) - i ri td 0 | t ' f h
%é@ngé%lg%% iniGHd SEtd NP8 €6 Y64 ) (4P) tRE f?dwae romthe

t he cone 28 ‘openi and neans for generating an airtlow which

passes sequenti e dir i foni t h iy 181
the cyclone ai r?éiélye%ﬁ}%%%béti%x% ddr€iini thétréddiveihesopnt ehaer (15)

shroud means (50, 150, 250) being mountable on and around

the outer surface (20c) of the cyclone (20) and, when in
use, having opposed ends spaced in the direction of the
longitudinal axis of the cyclone (20) and providing an
air passageway from the container (15) to the air inlet
(36) of the cyclone (20), one of the ends of the shroud
means (50, 150,250) being sealed against the outer
surface (20c) of the cyclone (20), characterised in that
a portion of the shroud (50,150,250) has a cylindrical
perforated section (50c, 150c, 250c) having a large number
of perforations (50e, 150e,250e), the perforated section
(50¢, 150¢, 250c) being spaced from the interior wall

(15a) of the sidewall of container (15).

2. Shroud means as claimed in claim 1, wherein the end
of the shroud means (50,150,250) which is sealed against
the outer surface (20c) of the cyclone (20) comprises a
web section (50d,1504d, 2504) which abuts directly against

the outer surface (20c).

-—
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cyclone (20), the dirt receiver (40) and the cyclone air outlet (33), the

airflow rot frusto-conical interior surfpgg -(20a)of-the
cycl one (ZOﬁImﬂ”uuaﬂmﬂmmm,dl rt in the receiver (40); thg‘%gm"qgﬂ_ meawsEn
(50, 150, 250) *bef ngt nduntsabte on and around the outer surEécg REOACEE t he
cycl one (20) and, when in use, having oppose®%nds spaced in the direc

of the longitudinal axis of the cyclone (20) and providing an air
passageway fromdt heSbooudi meangsl 3 cd abimedaiim icdladm (BAr &, tMhersisl dihe
(20), one of the ends of the shroud means (50, 150, 250) being seal ed agai nst
the outer surfaperfssariemst {&0eydiSGse 2699)), thraugh dhesRerforaiad o

portion of the shroud (50,150, 250) has a cylindrical perforated sectjon
(50¢. 150¢, 250¢) SREFLAG 4 59End30F. 20053, AFA IR ARG RFS RRS I

8 to 19 holes/cnm2, th f t, ti 150 50 [
Lange 210,13, NOkeRka, eV, SR N WS AT
Sh d |.ai. ned ,i l, & I R th | t ' '
STroud e GRS (sefl13uB, bagh L SRR Ll M .

wherein the 29 L cylindrical perforated section [err] has a
di aneter of substantially 10.9cm 4. Shroud neans as clainmed in claiml,
wherein the 4. Shroud means as claimed in claim 3, wherein the

circular perforations have a diameter of 2. 2mm.

5. Shroud means as claimed in any one of the preceding
claims, wherein, in use, the perforated section

(50c, 150c, 250¢c) of the shroud means (50, 150,250) is
located between 0.59 inches and 1. 38 inches (1.5 cm and

3.5 cm) from the inside wall (15a) of the container.

6. Shroud means as claimed in any one of the preceding
claims, wherein the shroud means (50,150,250) has a
flanged section {(50b, 150b, 250b) above the cylindrical
section (50¢, 150¢, 250¢), the flanged section

{50, 150, 250) being locatable around the longitudinal
axis at an end of the cyclone (20) adjacent the air
inlet (36) and in closely spaced relationship to the
outside (20c) of the cyclone (20) so as to provide, in

use, a chamber (32) leading to the air inlet (36).

7. Shroud means as claimed in any one of the preceding

claims, wherein disc means (50h, 150h, 250h) are provided
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density of perforations is-within the range 17 to 19 [err]. SA%ISD_LO.'-LQ- ans

as claine wherein the cylindrical pe "2l 8e Seety

(500 150c, mmmﬂlmml'julmfeter of substantially 20. 8cr £l pheansj as
cl ai med in*any ohe © precedi ng cl ai ns, wherein the end

means (50, 150, 250) which is seal ed agai nst t3f®e outer surface (20c) of the
cyclone (20) conprises a web section (50d, 150d, 250d) which abuts directly
agai nst the OUREr aSuhEe 168QE)tudi naiitb e B tite Glatcmll neamny one of
the preceding clains, wherein the perforations (50e, 150e, 250e) through the
perforated sectison 169025050 c te0 )i sar enemnsc Ul T0h aHED 25 ¢h b\belienld ar ound a
circunferential extent of the perforated section (50c, 150c, 250c) of the
shroud neans (5©cE8@XAs0RroyndSHhed@idnnt the | W Hkene n(Qﬂhlvfﬁ Wnerei n
the circular perforatlons have a di aneter of 2.2nmm

as clainmed in &Wc@né” e thee dariarg F FAefach ot 33 ‘??1 ‘E}%% s%‘ﬁ a{ T2
f ted t 50c, 150c, 250c¢ f t h d 50
ocated bet oo 8 Geiied ie (2% AMLris (ALEe CRESHR S0 ohiOFr b70Ehe
d [ 1 f th h d |
ot e prece A BASRRoSmh HAF She %?ﬁ% I At s T R T S

disc means (50h, 150h, 250h) aid in dirt removal in the

container (15) by preventing some of the dirt from

flowing to the air inlet (36) of the cyclone (20).

8. Shroud means as claimed in claim 8, wherein the
shroud means (50, 150,250) and the disc means

(50h, 150h, 250h) form an integral unit slidable over the
outer surface (20c) of the cyclone (20) such that the

cone opening (20b) protrudes below and out of the unit.

9. Shroud means as claimed in claim 7 or 8 when
dependent on claim 2, wherein a lower section

(50f, 150f, 250f) of the shroud means (50,150,250)
depending from a radius of the web section

(504, 1504, 2504) of the shroud means (50,150, 250)
supports the disc means (50h, 150h,250h) and is locatable
in sealed relationship with the outside wall (20c) of
the cyclone (20) so that, in use, the airflow in the
container (15) must travel over the disc means

(50h, 150h, 250h) and past an outside surface of a lower

section of the shroud means (50, 150,250) before passing
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4 angedcﬂﬂm 250b) above the cylindrical sect]
(50c, 15 kumﬁa"fqmged section (50, 150, 250) being I o
t he Iongliudlnal axi s an end of the cyclone (20) adjacean
(36) and in closely spaced relationship to the outside (2
(20) so as to provide, in use, a chanber (331 |eading to the air inlet
(36). 11. Shroud neans as clainmed in any one of the preceding clains,
wher ei n di sc nEirouad e MPREoigs dSPeridfaldPag) dn dvire ¢§dni§ﬂldltﬁcn¢ial
extent of the shroud neans (50, 150, 250), the disc nmeans (50h, 150h 253%%
bei ng | ocat abI gestdend (30,2900, RA500e 1epdicie YR BhandF ot mhalk ol n
the interior %fa (15a) of the sidewal | of the container (15) and the
di sc neans (50ﬁ Qéﬁﬂ% ‘passage of air therebetween, such that, in
use, the disc neans (50h, 150h 250h) aid in dirt renoval in the container
(15) by preventing sone of the dirt fromflowng to the air inlet (36) of

the cyclone (2Q) %é’f' QHQ I ngr I n
t he shroud rreans (?6‘ %%; and t gg%nngaan%rbléo‘ﬂl%) forman
integral unit ghedallf 1eraildle &Erf‘sf (%UH %Cﬁ)h( fa:.lé‘ecl Pa&el(rgo)
such that the cone openi ng (20b) protrudes bel ow an out of the unit.

Shroud neans agrgsai-gRdibcl aim 11 or 12 when dependent on cl aim 6,
wherein a | ower section

11, Shroud means as claimed in any one of claims 7 to
10, wherein the disc means (50h, 150h, 250h) have a
conical shape around the shroud means (50, 150,250) such
that, in use, a larger portion of the conical shape

faces towards the bottom (408) of the container (15).

12. Shroud means as claimed in claim 11, wherein the
conical shape, when viewed as a cross-section of the
shroud means (50, 150,250) and disc means (50h, 150h, 250h)
through the longitudinal axis, is downwardly inclined at
an angle of between 7-1/2° and 20° with respect to a
line perpendicular to the longitudinal axis of the

cyclone (20).

13. Shroud means as claimed in any one of claims 7 to
12, wherein, in use, the disc means (50h, 150h,250h) are
positioned at about one third of the distance between
the cone opening (20b) and the air inlet (36) of the

cyclone (20).
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(50f, 150f, shroud nmeans (50, 150, 250) dependi ng-froma radi us of
t he web Séﬂ'ﬁﬂﬂl’gm’ﬂﬁtﬁi 250d) of the shroud nmeans (50, 19042 S0P UDROEES,
t he di sc m&ans #850h) and is |ocatable in seale releﬁgﬁﬂgﬂ Ep %ﬁ@%
the outside wal l (20c) of the cyclone (20) so that, in uses; r'tYow i nf
the container (15) nust travel over the disc Yeans (50h, 150h, 250h) and past
an outside surface of a | ower section of the shroud neans (50, 150, 250)

bef ore passing tlif:ofdieaniaic ARRaRALYS 0l s darcisddng @ ceatainesd (S
section (50c, 15Qc, 250c) leading to the air inlet (36) of .the cycloqﬁﬁ&?O).
14. Shroud meande¥d™d & RIF U P RARS Fe LA @nf qoFPris Pei di sc

TTal e on ang BN o o, RS W iy B b
50h, 150h, 250h - 32+ [ t d 50,
(150, 250) such % h(g’?’?&e)i'ﬁ tt}}see,s%dﬁv{;aﬁgq:aﬁ%p%lr g“’ﬁ'1 ornq%%o%%iu?aﬁ'a%;éha € a{cfaas
t owards t he bot tdlrgt(rft )r C?Lfn]:[é}? (opp)t q;ﬁecrv&l(ijé)orijqu@rfgp g i cl ai ned
as

in claim15, wherel e conl cal shape, en vi ewe a cross-section of

the shroud nmeangyi(R0.1Hd{brR ) a4l ate eSS RN, 3N, %5%61@1(1;39*1:6 he

| ongi tudi nal axis, is downwardly inclined at an angle of between 7-1/2 and
20 with respect the dnterior surface (15a) of the sidewall and an air

outlet from the container (15); a circular
cross-sectioned cyclone (20) having a longitudinal axis
and mounted inside the container (15), the cyclone
comprising a cyclone air inlet at an upper end of the
cyclone in air communication with the air outlet of the
container, an interior dirt rotational surface (20a) of
frusto-conical shape for receiving an airflow from the
air inlet (36) and for maintaining its velocity to a
cone opening (20b) smaller in diameter than the diameter
of the upper end of the cyclone (20), the air inlet (36)
being oriented for supplying air tangentially to the
interior dirt rotational surface (20a), an outer surface
(20c) of frusto-conical shape, and a cyclone air outlet
(33) communicating with the interior of the cyclone {(20)
adjacent the upper end of the cyclone (20); a dirt
collecting receiver (40) extending from the cone opening
(20b); and means for generating an airflow which passes
sequentially through the dirty air inlet (27), the
container (15), the cyclone air inlet (36), the cyclone

(20), the dirt receiver (40) and the cyclone air outlet
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| Fne p r end|Cu1ar\Io the longitudinal axis of the cyclon 20) . 17. Shroud
means a in any one of claims 11 to 16, wherein, fiTHjasg«+Ne,
f the
e h\l

mgans (‘A e positioned at about one third ngﬁ.

bet ween thé co (20b) and the air inlet (36) of aks 20
18. C eaning appara u§ I ncl udi ng shroud nmeans$3(50, 150, 250) accordlng to any
one of the preceding clains. 33 (33), the airflow rotating around the

frusto-coni cal (38dyi &h%mﬁzﬁd@w( 2@aptdng herooypd dhe (f20standoddpadi ting
the dirt in the receiver (40 characterised in that the cleaning apparatus
(10) further inémngead orhsirsasear20@90 ofs¢heseyclaneor(@Oigand any one of

t he preceding clains )
epositlng the dirt in the receiver {40); characterised

in that the cleaning apparatus (10) further includes
shroud means (50,150,250, ) according to any one of the

preceding claims.

ep\aced

\\\\\\\\\\\\\\\\\\\\\\\\\



