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WO 2005/ 084509 PCT/ S&005/ 000079 | Refuse Col |l ection
Devi ce and System and Met hod of Collecting Refuse
Technical Field The present invention relates to

#ﬁg&hgwrefuse collection and transfer fro
@ﬁﬁ ection point to an apparatus for furthergglil‘gcgﬂwOw79

Background In many urban-emvironnents, people tend to
live and mork in nultl-storey, i f not hlgh rise,

conmon faC|I|t|es are 10 usually prOV|ded for

exanpl e, for renoving unwanted nmaterials or waste for
Teclntitad Fieldii sposal. Figure 1 is a scherrati c view of a

mul t 10 wiith . a own .. ef use

and T Ble gl ke i i B o i s o a
collestion lgmmtsaxpapwtadscfmtﬁurtﬁ& digpbsak honmes | ocated in a

vertical section of the building. Each hone accesses

the refuse riser 22 through its own chute opening 24.
Batkgrbndase of each chute/riser 22, a collection
' chag@_ 26 i S rovided. Each coIIectlon chanmber 26 is

ConnB Y UFigh sMERTmests. espeledrie ive padverkh pRltoworsysinot
high-fiat, \bmldiﬁgsblﬁ sivele BerlsH§ pophihiel kAR nmBRTRBMnRE fdkidshfe
w@%@%? » single clearing pipe 28 nay service

(Rided o eEBIPIECPT S BRsted matcbs og wetts B father

disposilem 30 is |located at a refuse collecting centre 14

and connects to the clearing pipe 28 by a docking
port 34. A controller 32 controls the operation of the

suc tp‘l@,{}e $YSE S%Héré&ch A o?}[{ @‘ln\{lﬁlsst&%% bl};giél#ésl% wftlpg kﬁo?nu S

accunul ated at eac ection ¢c IS perio ca
disnesal @nd ealletingtsysta 20| A zommynpéipee d8teiontiserd2 n&elﬂrusxdedatm

o I 14 f
Rt B AR O S LSl
nsgaZ?ntﬁ;o B owh bly:t@@@&g&ﬂ% At @e bmrdf aachebhnteiizerd?, a oslbetion

h f Th Kk
abtblag xRk RS AR i RSB,

- vimmpipe A8 with laeglve 29 betimsen the cbmylora&&nﬁéﬂﬁ dfidriee FIXOENH Ve

t repl ace. re.is._a need for
s HOFRB 0e 08 lsSBerdfe soyerd bt 1SR dpeupses T T suction
systaﬁ ae ea locatedwdnia eéﬁlslelmllé‘cﬁmg%ﬁtteeﬁ a2 Qondecis &ﬂih@ bﬂe&még pipe 28

108348 & B5REYS conS AT Yersion ot the s

by A dockin A controfler 32 controls the operanon of the suction system 30 and
valves ,29. In use, the refuse accumulated at each collection chamber is periodically
sucked through the clearing pipe 28 into a refuse bin 16 located in the refise collecting
centre 14 for temporary storage and further disposal. The refuse bin 16 may typically be

a large container, which, once full, is hauled away by a hook-lift truck.

These known refuse collection and transfer. systems are expensive and once they
are built, they are even more expensive to upgrade or replace. There is a need for more
adaptable methods of collecting and disposing of refuse, in which the capacities are
scalable according to the needs.

Summary



In accordance with one aspect of the present
invention, there is provided a refuse suction device
conprising: a suction punp, a pre-punp inlet duct and
a post- punp outlet duct, the pre-punp inlet duct and
t he post-punp outlet duct being in fluid

comruni cation with each ot hef through the punp; at

| eastin atBrddhee WHARNE Répect dF thé piebdht GRRREN, Mer¥idRotiig a
; and a refuse collection conpartnent conprising a

pu ! . . .
redisg suctipadlcsice chmpesingor suctipel pamp.cupriegumpt inkst dedtugé a post-
Ik n.e he out] et being i Luid . .
Bl Bt ke B R BE B GREINd & afio timet s 1l Being in
fhail lcemiriumicatonpaditeatinbther thhRipRitie ﬁlhﬁp;_ra@fdé%rfé%é-ﬁﬁﬁxh @Ortin
o_gpartrrent outlet is in fluid conmunication with the
fEI.u SHRARSIQnnYiER thegimp; andia refescaolip@ipatcopmertpieat gumising a
. r .
BRI b BRERCol B SNDE Rl R don A 1ol BT e
isdluadchchorarspeicsticarf with eadhraglse broigly ghetréfase cdllvetien c@npartment;
OV.i cg,ﬁcled refuse collection systemconprising a .
whrnthey F CPRYNPR FORPaTiBrYutistie ¢ BRidfopragycatiop geth the
il Ltheh i TBnn
et “ar PO S ol P EppaPicft Sncfi o

norie prsuthppemp.erf agother mifiebetshetiqnateviceunp out | et duct
being in fluid communication with each other through

the punp; at |east one pre-punp port in fluid

connexdcestdwhdelvith gecBhdRspeditt the prefdnt fiveRtid fldrOR provided a
conpartnent conprising a refuse and air inlet port
Teibee edllestion sistem pemprising e phrality pf individual pefinse sanidort dryices,

' Lnflui nuni.cat | i t h h. ot.h
B 5B SR, B BITHR SR 2P, S S T b an
pobtepungf oisttet dadt] e prepuap ey dudeaid Bebbeipung dullet Hutt Being

.conmuni cation with the pre-punp inlet duct; and the

in fludcommupigationavith eash ether threugithe anme; atdeast prepre-puanpaport
; ) . : . t |.on i .
Rl ol Pl OO AT B e
refascadridadir intet pod and ef botha, the gefudredandhiet por and tHe@utlbibeing
i]%aﬂd. suction pressures together. In accordance with a

PidFoRupEEtation YiKeeash edehthrovhdhe refise qoflestion compartment;
wWHeRY AR Gefise EQIcbbn EQhp&hd ?Ht(?jé‘c% i ChmbitintdtiBh with the

plurality of interconnecte I VI use suction
prepinse hietwnet; endtheat feastf orielpee-patp pertssiopérabie ttestinnest to a

C ri,ses. a suctjon unp,. a pr.e- anlet duct d.
PO JUE LIS TRP: Oh R STdRRe SYcan JPUStH dHisrein s Plagaley ofdarices

atetRnRQHd iR paruIIRHo £ G tvs REdtehr hAd/b fﬁ: ArHEOIRIsGakdOoN
with each other through the punp, at |east one
presareniapetbstt er nal port and at | east one post-punp
external port in fluid connexion with the punp; and at
| east one pre-punp external port or at |east one

In accordance with a third aspect of the present invention, there is provided a
refuse collection system comprising a plurality of interconnected individual refuse
suction devices, wherein each of the refuse suction devices comprises: a suction
pump, a pre-pump inlet duct and a post-pump outlet duct, the pre-pump inlet duct
and the post-pump outlet duct being in fluid communication with each other
through the pump, at least one pre-pump external port and at least one post-pump
external port in fluid connexion with the pump; and at least one pre-pump external

port or at least one



3 post-punp external port of one of the devices is

connected to at | east one pre-punp external port of

anot her one of the devices. In accordance with a

fourth aspect of the present invention, there is

provi ded a nethod of providgng a refuse collection

system conprising providing & refuse «collection

syest-pump exteriab porg oforpd afithd déwicesfis tatineéted @ déRdone pre-pump

i ndi vi.dual refuse suction , devices, wherein each of

tH er?aéﬁjﬁaé)fgl}% Poed e yi€dnpri ses: a suction punp,

a pre-punp inlet duct and a post-punp outlet duct,

the pre-punp inlet duct and the post-punp outlet duct

bei ndn herotdanicel wath rrfowitlc agpectrofithe present mvehtier, thdne Bygbvided

t at,.l east. one..pre-pu external port., and at

Bepb HBere Rl B U G P S Rk aer e

WotlEction ey fremiRionididingta fleakty dFifteRban RUIndX iR ise suction

port or at |east one post-pu% external port of one
V.

slevicee vhergir each; of theyishise seettopalevicemisampninss: apyuetipuppnp, a
; devi ces. |
FEEBOE 1Bt R PPRPRp S0t e BT Rt Buct and the

ipostepunpoytidt dectidielgrio Muteebnimumeithecy @k c4hldies thbggh the
refuse conprising providing a refuse collectionstem
SUMBr #drasg one Preuigm exjerarl Nowt; and @b Fastcans obtriimp enderinal port

4 TWelal: ' . ' ref
S A o, S B Ry LB
ilessleanechost-purap dxtarmabpdrt plione of hd ddviehy 64 connbB&ediceat dedPone

inlet duct and th st - pu outl et duct being in
PFWWBWFE%{TPgﬂPE\?&?ﬁE%gE ¢ JE¥iERS- t hr ough the punp,
at | east one pre- punp external port and at |east one

post-punp external port in fluid connexion wth the
punpin agaerdancd witls o fifthesperce o pthepresstanvaitiopoheredspmivided a

| east e St - _external port of one_of the
sthed s Soubeling rehiSepmgsisie oyldine B s o lerig SRt P nal
pehpristhg 8 PRirkIay of BferebnrcbRd ANiaes re R sdsibhMalibag w%ex%in

or nore of the suction devices of the systemto suc
hrod st fuspenctvnsiey BaBEONPET:: SGROUSH POOD;FOpreuBp iefet duct

FREE R0 Al A5 N AFBL ol

beihgirefaid comdninieatias HAMRBY bikgr G QWHRBS purhp, aMaSione pre-

g};}rgure 1 schematically illustrates a known refuse

pEstarmakpert al atdeast oie resEpump exierngl portin flaidsoeyexion
Rith ik Pfnp; and at least one pre-pumip external port or at least one post-pump
external port of one of the devices is connected to at least one pre-pump,external
port of another one of the devices, and activating one or more of the suction

devices of the system to suck up refuse.
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Figure 2 is a schematic internal side view of a

conbi nation refuse suction unit of 10 the present

invention; Figure 3 is a schematic internal top plan
W@W}o%ﬁ%d@e refuse suction unit of Figure 2y Fcabidre

is a schematic perspective view of two conbi nation
_suction units linked togetther; 15 Figures 5A and 5B

illustrate two parallel arrangenents of two

conmbi nation suction units; Figures 6A and

6134l lustrate a series arrangenent of two conbi nation

suction wunits; Figure 7 is a schematic internal side

view of a split suction unit of the present 20

s QR Fi . i S a schematic internal top plan
B%?gﬁgghagﬁgﬁkgggggﬁgﬁition unit of Figure 7; Figure 9

i s dhsdhemtion is nowtdesanibkbd by dey of ion-lhitiag eeinjte, with tef@bnce

.ovention. ,25 Figures 10A and | OB
top{é%ﬁg{@pggghgd%g?%si YWY series arrangenent,
1 es Fegtd Vadhymaitdally fliustraed d knosmatluesdispobdl ahd BlIRUHESSsy A
. and 1%15{??13'11%%%{-&6 scal ed-up arrangenents of pairs of
t

man}ultf- ng, .o .
.Spli units; Figure 12 illustrates an.
ar r Bigyeseidta solientatic int@rhal sfdefvisseo i dohihimieh FaRlsk s®iBn unit of
suction O units; and Figures 13A and 13B illustrate

the BLpseRE BB OHPRoNns of the nuitiple refuse units of
Fi gBigarelPis 2WEhedDBE 1HIRAR S hal iS00 B/ QN Sriomnit of Figure

5. Det ai |l ed Description Figure 2.is a schematic side view
>of a conbination refuse suction unit 100 according to

a T Figgte BRQMMRAL p&fpebiif WEESEMNo éoﬁmﬁﬁﬁbxpgmﬁ A&H{sgmfaea
is a schematic internal 5 top plan view of the refuse

togethes on unit of Figure 2. The conbination suction unit
100righfds B8 %nd s8lililsBote SWESPRENe aﬁéng%mgﬁ’t? bt fivo combination

suction units; .

Figures 6A and 6B illustrate a series arrangement of two combination suction
units;

Figure 7 is a schematic internal side view of a split suction unit of the present
invention; '

Figure 8 is a schematic internal top plan view of the refuse suction unit of Figure
7

Figure 9 is a schematic internal side view of a refuse unit of the present
invention;

Figures 10A and 10RB illustrate a paraliel and series arrangement, respectively, of

two split suction units;

Fignres 11A and 11B illustrate scaled-up arrangements of pairs of split suction
mits;

Figure 12 illustrates an arrangement of multiple refuse units and mmitiple suction
units; and ‘

Figures 13A and 13B illustrate valve positions of the multiple refuse units of
Figure 12. '
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pneumati c conbi nation suction and refuse storage unit
100 having a housing with two conpartnments 102, 104.
The first conpartnent 102 is an air suction

t and 10 contains a bl ower or vacu
112 arg'l/gﬂﬁdgs pre-punp, inlet ports 114 and po?ﬁgﬁ%smom
outl et ports 116. The secod conpartment 104 is a
refuse storage conpartnent and has a refuse

DetailedRescRtiNbr ti on and an inlet port 122 and an
outlet. An interconnecting duct 124 connects the

outl et of the second corrpartmsnt 104 to the inlet of
t he Hgws? sasriematineide vioypof agembinaiien prfese suctpnawitl et s

acb&}8ink B @ﬁrspﬁﬁﬁodﬁg&t Qf'thte:% Fesdit iRBEQSL ng%f@ﬁfs 5! a:hgzilntgrgal

a source of refuse. t he vacuum punp 1 I's turn
topplan viewd degefuss spsomwrit of Figwe 8ng t he |nput hose 126
into the second conpartnment. 104. The refuse drops
onto the floor of the second conpartnent 104 and the
ai r Thasealynasign speiontung 100,ris now Gmitingtsmantary] @22 mobild o

o IR AU R h Rl YLRL doke S B 3G AR RAY

e connec serres an i N para
copostmeinidZatitt. fihe-fipstepmpanithent 482 BAnajrudinnicatnpartfient and

ol sgio%%p&evéaumﬁ ﬁigkgg?z g{,g@gsg%@gpapq@pogﬁﬁh Rt
pumlpl aitlst Iidms 1a6.r T];td @Eoddwob@aﬁﬁ&htadfl e RARO5tdiaag céx]gpsﬁrmh t
C aCIt 0 t he tic e u 0 SucC
an%ﬂ"i‘st%mﬁg QPIPQQFO&EE‘ gﬁ‘itc?ﬁﬁjé? %E’B nati on
int&6iinieCtih gLl 124Q0nas the MMSd;ﬂ’tﬂe é'ea@nd doﬁ]ﬁaﬂﬁeﬁtqmt@ fhe anlet
ner nd size be nount ed

I
of i3 it Gomitoee L 0% L ingat oot b4 apogets eialeraprt 128 PF ey

seddR@ BdtnpalidRnWATH B GorkdLof 18IS bWhék[‘ihb FhdubnApump 112 is urned
par al | epi pedon having_.a | ength of between about 2m

Ondﬁ@agﬁfeﬁé?ﬁ aﬂ‘bm{i\ﬁlﬂ%thﬁh‘él’“éh‘l’ﬁa 186 inte the seroud compartimenh £
Thelkef@e dkdps ontb ke G of HRlsedopd LRGSR LRS! ?61?&%%@&9{;%1;&%% to

as a standard freight container. The sides
the.fis3fipempeytmey 10% enddp thegesermpprnp.s Apturality of wh an@lou@nﬁs)mn

bo BS80S 0B BpatdliEh BRERRY Bl ad e FultoliElle | | |
appiaiate. ok sdrigs gamexion ghaves thé sucties pregsaredh de §@lednmpaecording to

w3 0 06 B ARG sk S PB4 B e

capacityhofitlat prewn sticctystom marietup bl Sudhamiis isehwsdlepibid arlntsabla
first, air suction conpartnment 102, and a second,
refuse storage unit 104, at opposing first and second

en dm@fonibtnau&osu%nﬁtguﬂsﬁ)o Khbe hbm,;cmmrtﬁmﬁh%f aafRdbile
epar tl}fg artition wall 6. 5 The first
“Z%‘?P&aﬁ%? take mpupicd anioy ‘ﬁ#ﬁleﬂ-@ hgp # Instsens togk gr
1ail¥8y YagoiC The housmg 132 is substantially a paralleplpedon having a length of
between about 2m and 8m, and a width and a height of about 3m in each direction. It
may, for instance be shaped and sized as a standard freight container. The sides of the

. bousing 132 are enclosed with side and top-and bottom-panels 134. Some of these panels

134 are fixed whilst others may be detachable, openable or hinged in whole or in part.

Some of these panels 134 have openings and others have ventilation louvres (not shown).
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whi ch extends between a water scrubber 138 and a first
air filter 140, also in the first conpartnent 102.
The wat er scrubber 138 is nounted at the base of the

,  'near the partition wall 136.
gﬁlﬁjfolg téeﬂrr3 140 is nounted at the top of the Egﬁg&ﬁoroﬁom
132 near the first end of the housing, at the opposite
end of the first conpartnment 102. The first air
fil tEhe tlBe eodﬂaiuaioa sadtiontunitt B@ hat twosphipirements, RURR, air

sty B RLPE P Lo B s o T B B o

sdav@hetds dﬂthta Sodsidz B2t ahd g cahfarinients@QfsehQaRA B a phdioR vall
1#1 15 first conpartnent 102. A punp outlet portion

%6 of the main duct, between the punp 112 and the

first air filter 140 al so has two post-punp branch
ducts 148 extend| off it, also one to each side of

t he Fhefist comppimenia A7 hasgpvacipm gump 442 pisiatedama 1B dict,

| whidE eXWBhd3 befikieh a %Ee? Beabtet @ﬁ% weer ﬁrslt DeaterM4H ARb 1 nf(l’ rst

branch ducts 148 branch off, to the first air

compgrimsnt PREThAMen rbberddB s r@ﬁumizatéhe bapeofithe holtsuml?ﬁ
. | t
nerai' ﬁl@ PanfiGibh WaRl by, THOM %g%‘é]@ rl} 86 i i é‘%&{l‘l&ﬁgﬁ {héa ):E(Eiﬁ @o%gﬁ%

the height of the In a
13ﬂmeprztbﬁ fiest endpfitechouging tad ﬂtmpgﬂmpnd afxhe ﬁtsecmnmmmploz

FRHOGH £ ﬂ{éfﬁéo %ﬁquhéﬁlﬁf&ﬂﬂ%ﬁ main duct in this

orizontal portio e punp outlTet portion 146 of the
mai n duct extends 25 horizont aIIy fromthe punp 112,

I { h 132, then t
ver £+ Bl b8 pBfidn 7 e BOURIBE B bl 13 Enc g water
scbber-138 hps ivrognepudpi btaﬁclidl&tsebdﬂ&ménﬂlhg B1flit) 6nd Wi sich HCHf the

e LR Al g 3961 e B b sl g

112xhéthd firhtairdidler PHNAYochad Bv@pdshpimp bEMcIOdudiels e%&ndmg offit,

housi n a ach termnates with a flan

alsg,ope %ﬁl} ?ﬁaaﬁg‘a%{s% i)% A5 eHslet Rartien S dhormain
duaree:waﬁ@ﬁ@fa RitRrathé hvdm@ﬁhﬁgb{ah@mfatsnhs%%ch bitk®' %esﬁ'st air

ﬁ two post-punp branch ducts 148 extend through
ﬁl‘ﬁ’é‘@s on either side of the housing 132 and each
termnates with a flanged post-punp side port 116. The
post punp side ports 116 are WO 2005/ 084509

CT A hepuns it porfon 142 ef the anin duciyiseh verticallyi fan fiearagre

scrﬁiﬂ?e'i' £33 toTa{ﬂSubq{aﬁ‘ bffhe B%ﬁr%nlg:y'thgﬁ Q)Etgﬁ%ﬁ i R H&onﬁia? €

ort are of the Sane siIze have sSalte cove
dlrmtlotlutmgls puipd 12. Bhagespwnp bltaeclzpthms 18deptend ftempins msinanet in

connec%f%&H%sesg{ﬁFﬁ tget% %?Eéc%ﬁﬁ% mg‘rq(ﬁf{)%%ﬂ%g(r:t ors

homzonpﬂiytﬁsnohe ptinp 112 ghoke ﬁfthel aid & the housing 132, then turns vertically
upward to the first air filter 140, The post-pump branch ducts 148 extend from the main

-duct at the elbow where this horizontal portien joins the vertical portion.

The two pre-pump branch ducts 144 extend through panels on-either side of-the
housing 132 and each terminates with a flanged pre-pump side port 114. The pre-pump
stde ports 1 14 are closeable with matching flange plates. Likewise the two post-pump
branch ducts 148 extend through panels on either side of the housing 132 and each
terminates with a flanged post-pump side port 116. The post-pump side ports 116 are
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5 A pre-filter valve 156 sits in the vertical portion
of the punp outlet portion 146 of the main duct,
above the post-punp branch ducts 148. The pre-filter

b Yfsancel S operable to open or close the
outl et portion 146 of the main duct, between tEEGmOSI?Oomg

punp branch ducts 148 and the first air filter 140 A
pre-punp branch valve 158 sits in 10 each of the
closeabfr wnth inatzhin fldugst patds) helped- pmnpl sitt porfsulrtp abdpet-pump side

I e pre- Si
BAA4 8P of e e 28 s nliEhe SOy Bl Bl Sudfrore
pm’npishle popinatd tbmpqst-—bulapl enlde plorest 38161148&5 dofriesefot Lanitp hoses
; %t orti.on I ﬂ uct . and. the
ity S B Gltospredlon PR b thdr SR BRnC vl ves
158, 160 is independently operable to open or close
5 An engi ne 162

t he resp tiv ran uct 114, 148.
o o ub R el 1oR Sfia B4 Veutcatoarian oS bmpimpontitsportion 146 of
telifith B@ot] ADBve tha posLPuRy msam&ﬂ ductt 482 rTHe){:P@ﬁlt&fvaﬁé i 5efs
be used for running t nP for  exanple an
OB‘F%‘E!? F3 Pep St gpse &I;e BURR Qhtlgt IPRSB?}F d6.f thyyppig g‘ﬂ?fa'eeéweezche post-
i bEREPACORTA] EHEHR ailf%tehﬁaﬁ) % PRIRAG Binch WailvE 130 4ts in

within it. The conpactor ate 1lo4 ‘extends
eachiiof theprs-aRmy b@@?lb@@wt 144, hmfvmen thef punppeinlebpastion 142 of the main

d6R AR ESFJJ]%umﬂQéE oH3§1£ omgtl‘ﬁ%l\l\nﬂ %cﬁ v%l@é 15@3{%?&5&51%? the

by neans actu ors (not
Pestopop braneh diaty 348, batweendbapummpentlsy pertion pﬁirctfﬂm onin \dad;tl and

t ROS

L PO A RE DR P bl 0O DB s 138 RRF ol B
Oneh@lw@w@ﬁmgr d&2 the 2§ediive bsach doctdddpia8t ment 104 has an

inlet port 122 inh jits ceiling, to which is attached

the outlet of a refuse inlet hose 126. A nmesh filter
166 A treginksl GAds dsemoutdd iofthe fidseconghitmedt 10D foraaiding@e Of

t e ar nt 104 nd I s.enclos above the
vadelin BB 11y, GREIe S P o R S A et o The
eﬂa@ﬁmﬂmﬁﬁmﬁ@ﬂﬂm&ﬁétoﬁ%&ﬁ&&p@ﬂé ween 30 from above

the ceiling of the second conpartnment 104, through the

ceiling of the first conpartnent 102, beside the

par tmlsmnmbxhpak&ﬁmt a0hak ﬁ&:ﬂi’nﬁﬁk&%ﬂdt&l $4 wRaN & trhe

wat er | .evel er scrubber . Aflexible

coppor PR 44 PSSR HBSA RS STHidi! Eregoemd shapartment

T P o B by Bl B 0358 YR

(oppalB it fxom ifprssipositign by themetitign walld 36 keanrextendahpasijionnearer
anQ)fppgéi'ﬁﬁ wall Sy e6id compartment 104, at the second end of the housing 132.

The second compartment 104 has an inlet post 122 in its ceifing, to which is
attached the outlet of a refuse inlet hose 126. A mesh filter 166 extends across much of
the rest of the ceiling of the second compartment 104 and is enclosed above the ceiling
by an end of an interconnecting duct 124. The interconnecting duct 124 extends ‘between
from above the ceiling of the second compartment 104, through the ceiling of the first
compartment 102, beside the partition wall 136, and terminates just above the water level
in-the water scrubber 138. A flexible rubber flap 168 extends ciown from the end of the

-interconnecting duct 124 into the water in the water scrubber 138.
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scrubber 138 al so includes a second filter 170, in
this exanple of plastic material, above the water.
The second air filter 170 acts as a barrier to prevent
Wod SJos/asl ets in the air 5 comng off and
wat er from escapi ng the water scrubber 138. %EE$ELN&HSWH
conbi nation suction unit 10® provides a closed fluid
path fromthe second end of the inlet hose 126 to the
ends of the four branch ducts 114, 148 and to the

out puthe wfe Eé}ebﬂek'ié‘»é dviddaled Ebanlih

primer is tur neg 1S?hewvacuum pu?r% i‘gﬁﬂ g‘l‘?& iﬁ“‘fw?tﬁr
SFF’Bh?ftlﬁ%ab‘a rfwludrzm eqcoprﬁlmrdﬁo,mﬂnmxamm atpiasticimaterial, above
tﬁ’é@é(tbld?ﬂ Gnd UeL St tn. ar e

cl osed e%w %Mr)]ﬁ%lfﬁzarlde ﬁ%%gg}ﬁﬁg eé’%‘%':maéer%wﬂl%‘n the air
mof%mdwmbefthqs@ter Bpm essapingdine wtataNmeﬂétV\m 8t he

i nterconnect duct 124 and through the water scrubber
138. This, in turn takes 15 air fromthe second

conpahe eremttinaliva suctivi chit 1omp1tomdes alclayed fRid pdfh BOm!thiesecond
there is a suction or

2 u
ohELHRE I hEle DR3F e ki Ui Birikiniios 1 4F smdebaem
o\ dirst hir dithet b#d. wat er scrubber 138 is not drawn up into
the punmp inlet portion 142 of the main duct due to
the presence of the rubber flap which flexes and

al | oWhemibie ptithep RIGOY 64, thd \Fh%u%ﬁbﬁth}é i EJ}ES }Bi(") ﬁ}ﬂ? the &)r%np

inje poffoR At e s gHovied B DD touch et Lobarof

cloked, th!kﬁinrtmﬁiliﬁduceﬁﬁ§ ?f@sﬁlge fhge @Qﬁt scRiv8E: ﬁ%agé% %ﬁtﬁawn
148 _are cl osed he pre-filter valve

dgvpthg ﬂmefﬁ%%%@uﬁfd%ﬁed fHrovgh th watt dorubberlid6. Ahid, initemaskes
aif Bol e RESRBRPhEment184, VITHI{)IE bn Gk delod hig é‘lé%‘ rﬁ% .rttaﬁzlge uil%yl(}/se

i ncl udes acti vat ed char’coal 'to renove 0
126 rLps, there isjaspetion g gaamth at e seecndrend of thb befise TRISt Inaa 1162

Water !&Bﬁﬁﬁé:@ Q&ﬂg;b&oé@tlé R&%ra Th t C as 5 {u?qigfngl@}lqg? of the

filter e necessary,
mgip dpet dum ibe piepenct of the rubber ﬂu;p vdxhtaﬂ@;teednd alloersairm bass boer

thé SARYE 1 f%}dé fore the air is
exhausteegﬁ téi%ﬁﬁeg%wggsl Ct“ﬂlg‘ ¥¥%t air filter 140 and
t he water scrubber 138 naybe at 30 the sane end
as shown in

(bef ter 12). .1 n use,

g S ol e R aTBl ke oy Beive o paropuls ot e
main dus. Assuaiing the gost@, rdnh Gu@d148hRe ElbaxiRl ﬁlegﬁ’é Siltdi2filve
15kArO 1 second c&n‘p rtoent 104. WO 2005/ 0845

E 86§ o thedirst air ﬂta 140 and thence to the atmosphere. The
first air filter 140 typlcally includes activated charcoal to remove odouss.

The first air filter 140 and the water serubbér 138 can be at interchanged

positions. In that case the second filter may not be necessary, as it may not matter if there

water in the air being exhausted. The aim. is to remove the dust and odours before the air

* i exhausted. Alternatively, the first air filter 140 and-the water scrubber 138 may be at

the same end (before or after the pump 112).

In use, as shown in Figure 2, the vacuum generated by the vacuum pumi:» 112

' draws. in air and refuse through the flexible hose 126 into the second compartment 104.
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Due partly to the decrease in the velocity of the air
stream d as air is sucked into the
second, conmpartnment 104, and partly due to the effect

{0 Sdoswdskdy, the refuse or waste nmaterials S%E%%EhﬁyM}mg
fromthe air stream d and accunul ate at the bottom

the second conpartnent 1049 The air C2, nostly dev0| d

of refuse is then evacuated at the top of the 5
te isdarrease i theoslogity of ththair ﬁeeawe(éhaa‘ it 1 suckeé®Bid the

Slgér??g ?@gﬁ et %jdl}g?ﬁ%ag{IS‘;&%etggl&eec on Oafl T At;y‘l t%‘%feﬁlf?(?r waTi
makerals ssparaip fom thadr sttdam Clxanimnmpwlaqa aflthg bamln vhibe fdcosd

' ' . t he ,secon
ofinparishert #84. He F2omEN P0G e R 1S PR 08t atec g o tppof the
seroned sanpaftiment Hi4 thmugh thé ndsls ﬁm:nmms editha liled fitieSnfefBnedOfct

R e GPEIRPAS P TS fGE B Bledvtarotraiber 138, dhe
vawhingodnpd 12 and the firsaadigr t4ganber 104 to be d| schar ged

and al |l ows cl eaning and nai ntenance of at |east the
second conpartment 104. 15 On the underside of the

c onbTirednt] paned Ut this @6coHd b@mﬂ@@aenﬂ FRIhab Q% ﬁﬁl@q% Gbr &dBGnal
rollers 174. These rollers

a%?%sﬁ%aiw%ﬁééﬂpﬁgéﬁ §1°ag Ed tmsAze3adds opsanblp bi means afhe

obirtided (10f sHoR@ 1R Tk
aeac(};ﬁgollser 174 |s near t eeg%ﬁggggﬁtﬁg%ee gﬁ“ﬁg‘i{f@é

sesppdaghapier 10 dp Ty diseharascd and slpwezieaning aniaipiensicdef afleast the

scbbiRl alhedtB4fi rst (suction) conpartnent 102, is a
lug 176 for mechani cal handling of the conbination

suction unit 100. There is also a simlar lug 176 on

t he [ 0
fl ex%{lﬁlgl{ntl({&&? E n%li I ng %E l%gﬁ@%ﬂ%éd;g?mgﬁ& lﬁ‘§§ pidhe
hoyging 137 am@xrpﬁqﬂml 17¢. Timcjrquas N&p hzeerabgrdnldnge conbionRis
therefuse co ct tre
r o iy Pl S5 S R E Y
n%%ﬂh@@fMOmgMect ed to the docking port 34 at
the bin end of the pipe 28 to .allow refuse to be

sucked out fromthe collection chanbers 26. The
c ontitlatdnd bfﬂmd:lbusinig 13200 the bORidEBY tHBichd6f thd Eirsk BhibticA)

e ref nt,r 14 until it is full or
colEsh&ie 10 i SlyeriGh mdnch i handiing of e C%blmntsam un
1oamerem diddQUim iR 076 ¢h BEothAVEIRS chRiphritfiedly e?;H improved

e gr

T operate in a hybrid fashi on on
'ﬂe&lg’% gibq[‘g . For use on the truck, the conbi nati on

suction unit 100 may be provi ded with a drive i nput to
drive the punp 112, rather than using the internal

The compipatism spetionawidON ig typinallinsed torrep]metboﬁﬂﬁe sittion $Stem 30
and 8916 %ﬁ@x%ﬂ@%lﬁ%goéén% 99 Zo%th ¢ system shown in Figure 1). The free

end of the hose 126 is eonnected to the docking port 34 at the bin end of the pipe 28 to

allow refuse to be sucked out from the collection chambers 26. The combination suction
- unit-100 may either be left af the refuse collecting-centre 14 until it is full, or else driven -

to the location, filled up and taken away, without having to be lowered to the ground.
Thus it can operate in a hybrid fashioq, on the ground or on a truck. For use on the truck,
the combination suction unit 100 may be provided with a drive input to drive the pump

112, rather than using the.internal primer of the combination suction unit 100. The
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hybrid oberational capability enables a conbination
suction unit 100 to be used nore efficiently than if
it were stationary. For exanple if the access to the
r‘e(_f,%e,og4g09at ell ffer ent points (i.e. there aBrmsa2005/000079
mul ti pl e docking stations), as happens in |arger
devel opnents or several sndPl devel opnents, the one
conbi nati on suction unit 100 on a truck can be 5
hybiid eperativuplcapapiliy epabls ardeminiation sncion THe1G0eh bs eseddmaore
offidier it Wt ARLD B

eecgnblnatlon suct%gngﬁ%%?&?%g§%%%%%ggﬁgﬁ%¥§§ggaémh%ﬁm
PPWéS {@arthere arermayltiple docking stafions); as hnppens iatargen dptetupinents or

t S £ unit si ach

sGitd oEAE AR el e u SR A0 Svg Sl P e e
dnmeromld)toﬁadn sﬁj:hctm ortuom [The ﬂdﬁkedﬁﬁﬁalhmb niodifjile d@akingis@tions

SO o ol Bt i Rt i Bracof s B o
triahefer] seatigh bminsieration lﬁeﬁtl ’D]liis odntiabie Wit QQBEhr a0 TRIeLHIR MY cach

act t.he refuse ther When t he second

S’é’ééﬁ%&f]ﬂ%% T@ﬁ‘dﬁmaéme%f‘fﬁ‘? mastio %Hleél?&el‘l on unit 100 is

filled up 15 with refuse, or otherw se to be renoved

fron#%he refuse oIIectlgg centre 14, the conbination

suct 1 BnsuGHeR unitiPOidges pot ket @perpte cpptinugusiybtds pipd gocasionally
adeksshiyf (A flef bick ustcscoﬁ@act&eplatb Rofis el f @&kh,gcﬁwge by

Jlftlng up one end H%‘ one of the lugs 1
digectign Phie serend Wﬂmet dp cpmpack g refsedhereinek wi t h

the help of the rollers 174 supporting the | ower end

of the unit. A hook |lift truck can also be used to

del i Véen thesecopdpemparinsnt idcafiasnmbination 9QtiorpeitHY ipﬁued up
W'ith réﬂeoormﬂ?&ﬁlsg b 1%3159%* fcfxﬁ tfﬂa@é%w% -Q)?leaﬂl gtpeofw

100 not onl can e use one can Iso
oqmblp@oneuc(t@n unjt 40Qyis daisted upyfeb exasapild bynebeedkdift frick. zsrus can be

L O BnR 3 1 51 5 Y SIASFESL ok V9 R

- unihE0Gmrver the mpd efradryoh Mthﬂhﬂﬂ]iblp)@ﬁ the rollbd, 174 Yeppoftidgithe fower end

re on fhe, outsjde
o P O nl P oo st B “i?ﬁh?ém( {Be SGpbipfion uftgnit 100
audqﬂwldltmcplayecﬁmmgert b®4.0t her. suction unit) are

cl osed by their flanges (and/or by their branch
valves): A connector station 182 is sited between the

t WO ’H:lé&tld:tibﬁ udiié 100 noBBni 08l be v Rond hubeal Qb bk Abed in gairs (or

in n the centre et ween the four pre-punp an
}\S‘E‘!’tﬁ BoftEsa4 116 on the inside sides of the

t wo suctl on units | OOA, 100B. WO 2005/ 084509

PCT/ S&005/ 000079 11 The inside side (right side)
pr e Higrap4 plesrves aprrpllebarpngévecnp oftwopuotonomits 100464 008, siddtey

sidel IrithisSteAdoRn He'prd A Al SLAREFAGH 119, F13%¢ B MGHL"
units 100A, 100B, which are on the outSLde 31des of the combinations units (i.e. onthe
sides not directly facing the other suction unit) are closed By their ﬂanges {and/or by
their branch valves). A connector station-182 is sited between the two suction units -
100A, 100B, at a position roughly in the centre between the four pre-pump and post-

pump ports 114, 116 on the inside sides of the two suction units 1004, 100B.
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via a first, three-way connector hose 184A. The inside
side (left side) pre-punp port 114E and the post-punp
port 116B of the second suction unit 10013 are al so

KPRSHRGt © 5 the connector station 182. Thg . rcaa00s000079
connexion is via a second, three-way connector ﬁose

184B. The first connector htte 184A has a first

pre-punp inlet 188A and a first post- punp inlet 190A,
connéke wgide side frishpside)puprpuipp port 1144\ amhidic post-ppog pop U A of
Rt shdififunie” ' f L LSt joR unit . .
1OC§A.S %1 e uggclgﬁg%g%ér?ﬁg%%egrtg%seﬁﬂ%ﬁﬁ%ﬁggg géi glglg SRy oxon is

vigrafirpiu thpee- widsetons 881 haswll 8As Siterinkigroside (bufngide) prectundDis

t t .114B th
' ERERRARE Bods B FoRor Be B RRaBThpuog i At i comnectea o
thecotneotor station 1820 QBe cdivexion punia hes@nd Akreefvag oen@btor he

td.on. units (in t se aof Figure 4 e i npu
1BHE e ohcels Rode B4R B R bt ilon) e rotmost
pmgslinddt 1 a0Abnhdted 19 Hetprépurip fork QP4 bnd thb Bost-PRRE bR 16A,
St a%il n 1.{8']}2? The | nputt H eg’ll'l% of the other suction
TegRfC "‘%%r? Jirgt sughogunit i §§r g secppequagiier hoss 4B dpsaot
secORl FFePpamg iHUCISRBAnd B sécodd Pdstpuhhd Intkt BOB! &AnERE to the pre-

attachﬁd 15 to a port on the top of a docking stati‘on
pupeppori | B4 thenast-raraperh hi 6B zespectiyelyepfdhasecondayplitngmit

10080 G\l héRUL6 BRSO R subtiorPRBts iR thERE A igﬁ!"@, the ipput
osi ng sides and one in one of the other srdes anci1

haghd26/h of e firsh piction uhif HOOA)ihes s Sexendirstaghod tosa pat o the fop of
| ’ (8] .Il |
thé BRlee0F 8o 188U ZP? ﬁlg\gtthg%g ?{169 R0 RE s(J.LI{’H Gindt (%\éﬁl% gase of

between any and em Any port can sed
Figyrg h thp énpybihese 426 9f thagecond suction unit pOGR) das its free end attached

t°§d§§ﬁr°ﬁ%‘“6?'°¥a Fo(ﬁn%fsﬁ%g%g??_at es may be provided at

port to close even when a hose is
connected to the outside of the port, The docki ng

t ' ' i.m t h [ , ks the .. .
LBl 8ol AR Rk iS5k bl o
caghooft tworppposing sités nad oie: ihnat efifie othier desiand aaklintthetBp.t Within
tnd {86k iR pbolt SRR 7acH et et G o iR A o
of Bieguir Aty (5o cabBe clofedifishn G ciitsedd w4} 611 o6v@\What& AlkdiBatively,
The valyes in the suction

t. of Fi. 4
* ol eHian s enavifed o reshpgrile elosk the part P v ahese I

coffee®@ R the diRide ©P2RPErtATHe %dkﬁ%Qtdtﬁn RS §sl bR, except that it
%ragge_rrents to obtain-parallel and series alrfliows 30
lacks theagdigianal part i eneiof the sides gud may hesearniopd ith undsyside instead

oftﬁﬁﬁr&dgiitigﬂ E&mﬂﬂ%ﬁ%&%%&ﬁ@& stRfnB Gnd nggﬁ&@gg%@,

e air flowis y way of arrows

evendhertheganey pxaepldn theimiseus hoses that are not cl osed of f

at one end. The solid arrow lines in Figures 5A and WO

2005/ 084509 PCT/ S&2005/ 000079 12 5B represent .airfl ow

i n Bigpres Al 6B, G amindfeare p flasvidws of thb edngehb of Bighedk.
'I‘hg Yo% 111 ‘e Siction units (and gates in the connector station, where present) are
opened and closed in particular arrangements to obtain-parallel and series airflows
through the suction units, as described below. In each Figure, in the arrangement being
exemplified, the air ﬂ_ow is shown by way of arrows through those portions of the

various hoses that are not closed off at one end. The solid arrow lines in Figures 5A. and
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Fi gures 6A and 613 represent airflowin a series

arrangenent (as described). The dotted arrow lines in

Fi gures 5A and 5B and the conbi ned dotted and dashed
ojhes in Figures 6A and 613 represen '

5g§?ggﬂ%%%n1the connector station 182 that %g?&%%h%&%ww

used as alternatives to usithgy the input hoses 126A,

1268, as are also described later. In Figures 5A and

SBI@resehﬁ aigtilow ifilaparalit! agiangeneanhisa desgribgd). hTth@dﬂoewlferd:s in

RS 0PI B A s SRR RIS on

system by arranging the varl ous gat es and vaI ves to

br an b el koo R B AR T o) 4PV Bid o

abw tihes if Fighies BACANdTE ﬂdpﬂebent am%/ ﬂ:lu&)s Glofsihel corﬁﬁctbﬁstdti&ﬁ 182

ﬁ%ﬁ y€® br%ﬂe ch vaI ve 16%}% qéﬁeéﬂzgg%suct

deefigddatspict | on unlt 15 100B i s open. The pre-punp
branch val ve 158A of the first suction unit 100A is
shown in dotted |ines because, in the alternative

ar r aAeFREE 50 nd 3L hizh& Hovd S, ERShrd B8 thal dchieSed by a
open. In Figure 5A, the flow of air between the two

Slggle F‘i‘f(’é‘ﬁﬂ uwr {can be aghicved tyoepgvey; waste magenials thrpugh e refyee

cdlfé@t&ﬂ g{ gl BB EORMbs SHE m& b Pfotvh Q%?am dudtion
fromt e Ieft si de pre- punpﬁé)ort e second
agngenen. §he prepogwdranchivplye { Hrotngihe h@stpmep brangh Valyeel60A

oiatﬁ§§rs9§uc ﬂ?mggmdarg QRARCEAL tﬂ%%gg— %%r cﬁ vﬁvg?%ﬂ%g of the

port onnector station
segomhrictiaprundtt 1I90Bo The pR;pump trkrshvalye M&B oﬂhe sdtve,nd suction unit

1GBRRGERC L AR Pl oy Aive oA BE AR ol B i R hown

inidopiert lings btcaose, inhtbe Altarstive mtnmemtmfﬁgure(m deddnibedlates, it is

further airfloww thin the two suction units |
,100B. Wthin the 30 second suction unit 10013,
the airflow splits at the pre punp branch duct, with

he | eft
© ot Finre, SE 380 Fih B i hel SO LSk £ s 50T BUEP
| o e ol oo
uni n u n I ou e ower an
t he But | acff)mp%P fqﬁcﬂlﬁ%%ﬁmmp P%ﬁi!l@ of tﬁ%fecgreﬁcﬁtur:%w W L0OB;
OQAial | rb@shah ﬁé@u&@@e%@@t@@&%@%@pﬁ&EQMﬂ% a

passes through t mai n duct, including through t
bl ower 13igapeaf the sonmngetorstation182:0n

iv)  through the connector station 182, to the top port of the connector station
182;

v)  through the input hose 126A of the first suction unit 100A; and

vi)  to the input port of the first suction unit 100A.

Lt

- There is further airflow within the two suction units 100A, 100B. Within the
second suction unit 100B, the airflow splits at the pre-pump branch duct, with some air
passing out through the left side pre-pump port 114B, as mentioned above. The rest of
the air passes through the main duct of the second suction unit 100B, including through -
the blower 112B and the outlet portion 150B. In ﬁe first suction unit 100A, all the air
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150A. There is no airflow through the first connector
hose 184A, since it is closed at 5 both connexions to
the first suction unit 1 OOA (alternatively, it could
the relevant port at the connecto
g@?%gﬁgﬁgged) The pre-filter val ves of the F?@?ﬁhﬁ 0
second suction units | OOA 13 OOB are open. Wth this.
arrangenent, the suction of the first suction unit 1
pases thepugly ﬁ@malmdtpanmlu@ng theough heshlewdrda2Afand e asifetqrodion
1gggtion unit | OOB, joining together in the pre-punp
duct of the second suction unit 100B, for increased 10
airflowin the i nput hose 12613 of the second suction

t int o ted
tne. Pl R Y 3ol s Pl itye! 121 €05 SRR it 0P o
buithi conide@®Bs to tA¢ first mtiopasit BEOA qarterugfvetwuu:bﬁdrbeﬁu@fa the

nt, of the fir [

t or art uct i is
B RSB Pl sl TS Bl b ik o
smad setianehisuo0A 1008 opdd) &rlﬂsmls(a&uﬁgetxféhﬁ itd sﬁﬁ);ucfntﬂflthe

fuse %\slfree qu of the év\oln put hose
ﬁi-‘éé“ prug é@a & parpllel i he gpction p {he s¢rof sugtign unit 1008,
_]dﬁ!uﬁgl togeth&d.in Here-bemp Bkt of 1 sbddRA buchies Bnil 2608, Pér ihdt&ased

uction unit 1 OOA is connected to the to ort
O ipdDeiBEN g L6 9tk seoendavefrats 1098 Rofse 54 dvor

uﬂ@&d&ﬁ?éﬁt@d BB tePike WRdpe LORFartnSent FHIE §écsﬁd &i&u&ﬁ‘&uf B,

Aﬁort of the connector 20 station 182. The ly v
et gasses throush todhrefuse stoase cempdartareatef the Erst heskion pujt mo@ is
aipre- punp inlets 188A, 188B of the first and second

connector hoses 184A, 184B. The pre- punp inlet 188A
of the first connector hose 184A is open while the

o U o b, O SRS B
(sulliciendy)Jult of rofuse h94, the(Dde ends tﬁ’lﬂW\hWOl lmu!l bibtes d26 hre@wapped

R e

 suctien i DAG$ camneatatfortisstop pbrt oF s ﬂeckﬁ'x% stAtivi\192 Bnd ke ipo

ts, 100A 10 h th t
bR A0 B b e e copmdpedlo fste perfof BB Bynncctor
stétromtrm NEhe dnfhialed o @feqm)&ti?iri]h tﬁﬁtra}']e c%kﬂfélenm:e tHage ﬁ)'tﬁelﬁﬁr?-

SucC 111 rou e re u 1 Nl e

o5lefit sl s e e i beson G eatpaimsts 540 TE4cTsomre-
@i ihfee1 IBQNTaNG M6t cohaddtthod SR AP A REASHR-pump inlet 1888
PCT/ SG2005/ 000079 . 14 i v) t hr ough t he connector

-of thesecqud compector Bose 84B dirlfnstc T’éﬁP’-’?‘iﬂBmE dravsh velve $358 ¢fghe

second suction unit 100B is shown in dotted lines because, in the alternative arrangement

of Fig_urc 5B, described later, it is open.

The flow of air in the parallel arrangement of Figure 5B, between the two suction
units 1004, 100B, is:
i) through the input hose 126A of the first suction unit-100A;
ii) from the right side pre-pump port 114A of the first suction unit 100A;
i)  through the pre-pump inlet 188A of the first connector hose 184A, to a
side port of the connector station 182; '
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182; v) through the input hose 126B of the second

suction unit 100B; and vi) to the input port of the

second suction unit 100B. 5 There is further airfl ow
two suction units 1 00A, 100B. Wt

}W?gﬂ%i‘lﬁ@tl on unit 100A, the airflow spli tsli'g?/sff?%hgsmooow

pre-punp branch duct; with $gne air passing out

t hrough the right si de pre-punp port 114A, as

ment iYynedthedugl the chtmeectoe statiaf 182) éo the top poes €8 cohmentog Bration

the main ct of the first suction unit 100A,

i ncl udi ng through the bl ower 10 112A and the outl et

por tijon 1hfieh the mﬁmh&eaaﬁﬂ of thetsk@ind Witdtion 10O BOOR lahd t he

air sses thr duct udi ng through
the BY onel? Berisps gﬁ’g %H@ SB‘Eﬂ“ 't‘Ct’ﬁBI“Pﬁtgﬁ{BBLSOB I'n
Fi gure 5B, there |s no airflow through the second

connect or os nelt is closed at th
conne¥oi °"§§’ isBidbe e StsRomMRE IQ%QOOB Within the first

sdclibih 8hif PO, ﬂjieYalrﬂoW Spitd |a€’th'8%re—ﬂt§n§jbi§n$h%u‘bb %ntﬁ %bﬁﬁf & %)assmg
‘gort at the connector station bei ng cl osed

tiraRgfethe Hight sidepee-ByEp per 1 kA tas snegiensd abtwc tTihe nesmf the air
pabdEhdoBotP@d 8fid dbcPS¥ e fifdt scfod Hﬁ ?0094 hﬁﬂﬁiﬂfg tfulaﬁ fhE Slower

suction unit 100A, ol ning tog et rn t
114candghe outlst portien 1 tlncﬂme w:td spm unitf1§PB; aﬂdheas p@‘ases

SR 5O gR055 PR RSl

the refuse storage conpartnent of the first suction

unit RARS hrou to the re
sto r%égg%%g)n%aﬂrl mkes H{Oh%#bt he Ogl c E)hr? “S u ¢ PO né’ﬁdoﬁhos? fl%ﬁ% gince
it issclowied at Héﬂgtuma@fiﬁﬁ tatiet s6&nd lvestion vait 1061 (altamn el dfotld be

tion ur e gr .. suction
o638 L1y VGBS0 B JO5d; s et
the buouug bf thi seco@bsuctibniasit TAIH i a&dddﬁn §mme 60 th Yuctioh 3k figst

th ev | QUS. gat e d.vlvesto r e a serjes
subhy B OB it et PSPl s e e Sicigg it 1004,
fopﬂﬁteaﬁ:ﬂmn'ﬂbwamﬂlb ingrak H&leZGJQ B@ﬂﬁfﬁrﬁt@ﬁchoﬂﬂﬁit 1004TPREMISS B4is
dl_I eadi n one of g punp inlets of gne of the

e b f%p"@ﬁtor%aﬁcpepa%@t §F the Sgstsnatien Hedh
100al vaBhelf aEJé@ thpé Bk SRR r&tSd storh SAGMErthentRP R sg&ﬁd Ehﬁﬁ&n

|nI ets of bot h connector hoses arecl osed. ..

ungh I00BdS BA the second connector hose 184B is connect ed
bet ween a side port of the connector station 182 and,

the post punp port 1168 of the second suction unit
100. lgﬂfwg W@rsanmg&menlﬁﬁmmmaimessmnp

11%%%}@%%%3{ ggésgxgégba%fbe a@l%eéedrtg 501'}00 Y W qg 411% 34210 %hrough the

refuse collection system, by arranging the various gates and valves to provide a series

suction arrangement. For these arrangements the post-pump branch valve of one of the
post-pump ducts leading to one of post-pump inlets of one of the connector hoses is
open, whilst the pre-pump branch valves of the pre-pump ducts leading to both pre-pump

inlets of both connector hoses are closed. -

In Figuse 6A, the second connector hose 184B is connected between a side port
of the connector station 182 and the post-pump port 116B of the second suction unit 100,
The pre-pump branch valve 158A and the post-pump branch valve 160A. of the first
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15 suction unit 100A are closed, as is the pre-punp
branch val ve 158B of the second suction unit 100B.
The post-punp branch val ve 160B of the second suction

' s open. The pre-punp branch valvg,
twligtzgﬂiyra%t%dsucti on unit I OOA is shown in dotteé‘géﬁm%mm
because, in the alternatlve1§rrangement of Figure 6A,
described later, it is open. 5 1In Figure 6A, the flow

Wptiog; ynitOD AR Clossd, a5(inis gee i Rranchyalve O6RB of e s&ond s
slu%n&mn%%h]st *i‘ﬁe powR #}Emﬁ Qﬁﬁcﬂgﬁ% Rost Jﬁhess%g&'&%u&%%t dptdgoB is
unit 1008; 11) ft side post-punp por
appn.t Fee mreosme bg@@h deﬁe Lﬁ«ﬁAt Ofmii@t suctipn Ynit moaug bhctvdiﬁn dotted
il onnec ose
1G5 oM o, Blorhi0bing bl SEERAE (A0 BPEH A 3P 360s e
V) through t he connector station 182 to the top port

nos o T SBARS RO Bt e e bRl Rty 00K

t he input thomrgh thﬁmpﬁtaoéa 126B of ltl[etslemdlsmtion Iun@@OB ;15

There)ls urt airfl W\Mthlglé’g &’8 tion unlts

1 o 1088" eﬁlsﬁlepﬂs PR RS 18k of ﬁe%m puctiop yait 100B;
the #i)r prhsagh thdposwuging iakt MIBoihe echittdodfiédid Hoky MABNto a
the blower 1128 as far as th:i | ef t SI de post punp

port 116859 Port pfthg sqnuector sEafioR A8%ni t | oA, all the

ai r passedirdugh Bednkdedr BBIish HIGH thd tﬁﬁtr&gbﬂﬁe EHneM S station
t he blomer 112A and the 20 outlet portion 150A. In

Fi gure 6A8% here is no airfl ow t hrough the fi rst

conngrt or ihRRER thkiddt hedeNQ8A ok ﬂie%rst%h&ﬁ,ﬁ%ﬁ‘tl 081 Aa

connexions to the first suction unit

(al t@nat@i@‘??utppﬂ@éﬁietﬁfﬁé“@@é%10@4% rel evant port
at the connector station being closed). Further the
pre-filter valve of the 25 second suction unit 100E is
al soTkgreisducthergisfioy within thepwo siction wiits 1 H@A, thﬂBt Véithin then

séaphd suchile sl ROORR B ety R R AR letn G

blower w& apfar af the left ssdeqostchrspoiariol] 68n ilh the GBS suationiuniy 100A,

Ny B at. t.he - pu
ol i e B gBt4GI Al MOl B A R
otitlet péripn L §@x.easi ng t he suction pressure (reducing the
absol ute pressure). Refuse 194 is 30 drawn into and
deposited in the refuse storage conpartnent of the

secdadigue 5ADhere i o airfROAhrodph tHe ri'iiét cPRRBPhds8 1RMA AR it is

ef use storage c artnment of the first suction
Iwﬁla{ botﬁ connexions t% the f?rsnpsuctgon unit 100A (aItemahvely, it could be due to

the relevant port at the connector station being closed). Further the pre-filter valve of the

second suction unit 100B is also closed. The pre-filter valve of the first suction umit
100A is open. With this arrangement, the suction of the first suction unit 100A is added
in series to the suction of the second suction unit 100B, coming into the second suction
unit 100B af the post-pump.duct. Thus the pump of the second suction unit 100B is
further increasing the suction pressure (reducing the absolute pressure). Refuse 194 is -

drawn into and deposited in the refuse storage compartment of the second suction unit

100B. All that passes through to the refuse storage compartment of the first suction unit

100A is air.
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100A is air. WD 2005/084509 PCT/ SG2005/ 000079 16 Once
the refuse storage conpartnent of the second suction
unit 100B is (sufficiently) full, of refuse 194 the

WEReendseof the two input hoses 126 are swa
over, to ¢ he position shown in Figure 6B. Thg%{gmgo?{ommg

the input hose 126A of the flBrst suction unit | OOA
is connected to the top port of the docking.station
192 &hee baecfisgsiarag dowertmaBBT e spisad sectiondnit (1088 tn

(Hﬁﬁ&erltl bf’reﬁﬁ@ hé. 1%&1%@1’6%_9[1&3 he tl‘fe h(?ses ifbearg’ e‘i% Spg)%d

connec ét ation rence In va
oxereltogthe Eospmslstm\mmm chgmet«SBatThahe thaptbs inpotigpe 26k ofithe first

S 0, B AL S TR o

heseck2ioBrof thelsecohﬂ @E:tloﬂ uﬂitdﬁmi is c'ﬁhRCmdeo thie g Purbdkhe second
f .t cO sucto un|t B.s shown in

W BB AT B85 Hlerfies h g e emippoigons e e

pastmampé:mh vaifre F60QU6RthS Brst slR G 6 WBEIDGA&B Qpen, inthile he@dSpump
ro ﬁo? |ntdhe serles &%ran ment of Figure

e eoandstitiangiit 10R fsclagd Al heprggumpdranch

vhlhe mmﬂdmwmcﬁmﬁﬁntlﬂm i9€hotiGn HotfAlinesBacheMa, #thd
15 ii) fromthe right_side post-punp port116A of

ol v A RestIeR BRI 65 KEbed Iaeyi BpBigh | he
post-punp inlet 190A of the first connector hose 184A,
to a_side port of the connector station 182; iv)

t hr olflavhes A tectcries yraagrment ofBigure B, hetweepthe bire sustion

vhiRe00ANRBL Y station 182; 20 v) through the input
hose 126B of the second suction unit 100B; and Vi) to
t he 11)nputﬂﬂsﬁghfhemPPh@SQé%@ﬁdf@Gﬁmt(:)mtlgmumtEOQKZB Ther e

| 008 o g icd bbb ort MBAS o B3 P urtE PO
passiéiy t hhrougﬂhc hestprinp inleickO0ARE thedirsigohiwctm dhset 184 A, to a
bl ower ld%%)gébﬁal% of:n%ec%%stgg fs’zght side post-punp

port 116 e second suction’unit 1008, all the

ai r iphss dwordhrtbeiginnetter siwion 182Ab theitE partoN@e thrinettghstation
t he bl 0V\§§2112B and the outlet -portion 150B. In

Figure 6B, "there is no airflow through the second

conngct otthrbmghathd iR hosé MPEB ofifk deboddsubli@sest ABbaidh

connexions,to t nd su tlon unit 1008
(al t naf‘?@gwmp?‘fr?@gtg e yogt K0GB- 1 el evant port

at the connector station bei ng closed). Wth this

art %L?erlrs?ﬁlrther airflow within the two suction units 100A, 100B. Within the first
suction unit 100A, the air passes through the main duct including through the blower
1124, as far as the right side post-pump-port 116A. In the second suction unit 1008, all
the air passes through the main duct, ineluding through the blower 112B and the outlet
potrtion 150B.

In Figure 6B, there is no airflow through the second connector hose 184B, since
itis closed at both connexions to the second suction unit 100B (alternatively, it could be
due to the relevant port at the connector station being closed). With this arrangement,
the suction of the second suction unit 100B is added in series to-the suction of the first

suction unit 100A, coming into the first suction unit 100A at the post-pump duct. Thus
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the suction of the second suction unit 100B. is added
in series to the suction of the first suction unit
100A, coming into the first suction unit 100A at the
WiReduct. Thus WO 2005/ 084509 PCT/ S&0
?g§%ﬁg punp of the first suction unit 100A i Qg?gg%ﬁé%mng
reduci ng the pressure. Refud& 194 is drawn into and
deposited in the refuse storage conpartnent of the
tig pusnp of g firshsugiiont unitl GIDA, is Airthet ndumw&s presdulng, ORgfliset 104 is
oty R SRS RARBLLTED Lo Bha 1S SREORE, SUEL) O
IO@AG Alltthes passguthrdugh @ the eﬁfysesuﬂigemnmpmmwt Sf thie @edoh& suction
uipeaé pgﬁe In alternative arrangenents, the air input
f ]%5 Eécondary suction unit, that 1is the one whose
i nput hose is not connected to the docking station, is

Vi a re-pu rt, via_ the pre-punp inlet tothe
rel eb’aqﬁ? ghaetie ot Higuies 419.6.4b¢ iabytiab gy FEFERB MRt {ag its
1ribﬁlt hdsé. Inl ditegiatiod SehnBdm¥RY, 08 aif lhﬁﬂ&tth@&c&wa@/&uhﬁm!ﬂ fhat

ures, 5A.and 5B.and the conbined dotted and dashed
‘Sa‘#"? /G Whase LpPihase ok consectadte thiadocking siptipn, dx vip gheypse-pump

pbiE|\ay/@e F)reﬂﬂﬁﬂpinleﬂ to theFdlevahididhfectod hed20 Whis! i thd iaff ﬁgﬁgﬁh that

dotted lines to indicate thatfor these alternat
isglysirated fi Miay of the detied ararelinesdu Figuiss 5450 SB and e cotvbined

A6t ASBE dashBEart WP hest Frubds tﬁggb‘?.fi 6B BYARY: 15 lﬂ?et tefdPardd Bbdts in

in each case i s di sconnec rom e connect or
eagh Kiguenis gy inliffgentdpttpblines ¢t indisate What For thepé altegnative

| ntsgtgl{éé}gg a¥oRé ¥ﬂvés%1@t?ﬂc§oﬂeﬁ hiflG cheP1 0204 1 'netsmlg#t%'n_se of the

fernative arrangene
seggndagy suplignpmitsin eadh daberie ug:homzhsted ﬁ;mtthd‘mnecicﬁ'@.ﬁtloﬁ aidthe

f.t

topP6f st i PHalt duchers, dhd eorl RS B5 gt i oo Gt
20 iii) through the pre punp inlet 188B of the second
con .184B rde ort of.the connector
st a%%ﬁgﬁl GW%% ?ﬂg‘ fr8 AflhiSct or hose 184A
gzﬁnd) out mﬁmmamhm@e e‘%@{ﬁﬁ‘bmf ds#&t&ﬁﬂimf ttl@OB ;/)

ro e or 0 e first suction

ant 38900 0%, 6 ook bitin B4 b g oo sty 100B;
CONRHY t miitbughfthé pre-pubpShlet 1888 &%&&ébdﬂd%@%ctor Widen shﬁ Soa

alternatiyve arrgngement of Fiqure 5% airflowis:

t hr ough fide Poth pLIbe pepmectopyationf182he first suction un| t
1004y) i | Ihrbtighiihd fit édnﬂgﬁtoﬁiog@lﬂqu(‘aﬂdJHﬁ tRBSh thd $£8-Rhnp indet

t he f| rst suction unit
A); and

V) through the pre-pump port 1144 of the first suction unit 100A, without
passing through the second compartment of the first suction unit 100A.

With the alternative arrangement: of Figure 5B, airflow is:

i) through the input hose 126A of the first suction unit 100A;

i}  from the right side pre-pump port 114A of the first suction unit 100A;

iif)  through the pre<pump inlet 188A of the first connector hose 1844, to a
side port of the connector station 182;

iv) th.rorugh the second connector hose 184B (and out through the pre-pump
inlet 188B); and



30 iii) through the pre=punp inlet 188A of the first
connector hose 184A to a side port of the connector
station 182; iv) through the second connector hose

out through the pre-punp inlet 18 .
\%L 5’8%%1‘8034509 PCT/ SG2005/ 000079 18 v) thr 035%’59?"29"00‘”9
pre-punp port 114B of the sd8ond suction unit 100B,
wi t hout passing through the second conpartnent of the
secold subupush thapre-ppmppst 1148 of thieccahd sichion inie100B, without

ar r angeneptSin® i SULE t 0 I £feren
5 bet vveenBt hlggnlfrs %he s%rc]%c%ﬁ‘%gﬁe ta? %e%e%oéﬁg%c&ogw ESOB'
t he docking station. The positions of the valves and

gate t he W the alternative
a1 ahoBhE A RRR AR ARRIT S rRlRThA 00t Sy oty RN

5 bptween themsie the 2GRt bésettine isconnsvtbdgol teidoskityithtichO ABe pdftions of
[ e left,sid ost - punp port 116B of the
ﬂ?e%%‘%égéﬁu%a??sﬁmﬂnﬁmngﬁ%?eﬂ ™ through the post-punp
inlet 190B of the second connector hose 184B, to a

si de r t he connector .station 182; .iv) through
t he ?"ﬁ?’s‘@e %EFW&’? grangguee fgﬁ%"’(eaﬁ%ﬁ aBﬁ?Wt“Hr ough the
pre-punp thivugh theifhhoseane bBthé sedohd Qiabn hite1dgvEe- punp
10  Port.l14A of g&qe first suction unit 100A, w thout

pas sﬂw g tHi® eff pide BOSEBYAP Befivh LOR piethe sespnd syetiqr yuig 100B;
suct#iipn uhicugH 8@ Post-piiphnltd 08! Jrtfe @tdni QoA Hﬁg | g&B, to a

of Figure 6B, airflowis: IEi t hrough the 1 nput S
126A of t3ifle portof thesonracior stgtien 19290A; 20 ii) fromthe

ri ghi) Si dgroR ' | .

e B e TR Belbr R A5 DL (il Bul hichn Bl it

the firstl888kMeét or hose 184A to a side port of the
conngct or, | : R VA r .

5 Conndet or el ety dor 1 (R e e R 00 it

i nl et 188@ysingthrpuglsthe pecohd curghartieat giithe fustguctior dnitlIDORB .

of the second suction unit 100B, w thout passing

t hrough the second conpartnent of the second suction
uni tWih @ alterMatve antapgenenhefiitigon sBpaitfloneis: t he pre- punp

and :post -  port s .of sycti.on —units _be
dirett ; rﬂ% rtR?ngHt BoRg L%g’h"fgﬁe 5t BHHH nect or

20 - st atij)on. from the right side post-pump port 116A of the first suction unit 1004,
i)  through the post-pump inlet 190A of the first connector hose 1844, to a

side port of the connector station 182;

iv)  through the second connector hose 184B (and out through the pre-pump

_ inlet 188B); and
25 - v) . through the pre-pump port 114B of the secdnd suction vnit 100B, without
passing through the second compartment of the second suction unit T00B.

The interconnections between the pre-pump and post-pump potts of the suction .

units may be direct; rather than through an intervering connector station.

The arrangements of Figures 4 to 6 show just two suction units together. It is
possible to use more in serics or parallel, or even in a combination of both, but may be

- economic¢ally disadvantageous compared with the farther embodiments described below.
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30 The arrangenents of Figures 4 to 6 show just two
suction units together. It is possible to use nore in
series or parallel, or even in a conbination of both,

(219 He economi cal ly disadvant ageous co
thezop?%mt ﬁer enbodi ments descri bed bel o ”Péf;@ézo\‘)‘éf&oﬁmg

2005/ 084509 PRCT/ S&R2005/ 00007® 19 The use of t hree
such suction units is nore likely where a pipe to the
The okd afghret auch onctib Rnits is mpolikedrwhéren pipeastealockingstation 192

ARy 0 50 IR e o
emmlile wxnmigmg&k) aldarthirdsuction tnitis brobight d16Yptn a theke TA input
t hen added in series

t'he dltJon uct i nit
b B A0 EHRIOD L PR HdrT imseary Egnngeied b prigas et
sidb) ﬂ(ﬁﬁplfdl}{ pdrt 6ftBé fidhsudfibd unlOMAA. Tine csmbﬁmmzd/wh@ sffilar
in as|im ?ertotheé‘ch)nnexmn of the 5)
NGRS to i RORIexioR Ot oot BRFE B O e rTt pkion St A A0A & the lof
sib g@st@%ppaﬁmmefﬁm deLBRY Qlctib @i AN suction unit

In the arrangenents of Figures 4 to 6, a two
three way hoses 184A, 184B and a 10 single connector

st at inQfe ABMpAhéntHSHenrdd WioldMR thd HE&-M@Y%J&QSS Ar%ﬁs and a

184E may be~ replaced with two two- oses.
siple sorsisaingstriipnalS? aregised nthe twe thrnerwaphossh 8k, 18R enayfbe

R A
o efdegursifiA adeS I thisendeolitholiosenenoectdsion theoses buﬂnlott‘ the
cgﬁgﬁogs?ati%ﬁ 1859&(}? 1(21 d:ﬁ&ctlgﬁ Qo I@hee; ex?c{ h e o ﬁotﬁ\égees _’f‘%ﬂ have to be

unp’ o u ut por
mmc‘ap ﬂmqtlw oﬁme acigxeanqma-pumb er posmpemp mtpnolﬁme dh@nother

i.ons, one nnected t o bot d
By Hne S B B B0 s b St e oPaeBlea 5 o3t pre-
plmqnptﬁtstaﬁd tHeasier mmctedmtbwﬁpbsapnﬁpih ﬂd%ﬁs Q’Dé’ttnnﬁdctdﬂld@@flﬁls

in.the t nnect ons. . The hoses between
b 1P S 6o e Br BB EStorSfgP RO and the

docklng statlon 20 are general |y fl exible (although

t hey c gure 7 is a schematic jnterna

i d
i deTtehg ?in PSHER, 030%%%&3{1 the ceppector gigtien and thedqekingstation
ard §&RElly TRxib® @UISRAER My eaPRtig@nt of the invention.

Figure 8 is a schermtlc internal top plan view of the
split suction unit 200 of Figure 7. The split suction

uni tg; 2007 f a SChetHiR Sniealsi &nage |
conb |1%gt o) nﬁl S u%#il[ on unit 10 gglg?ﬁb%;ﬁ{) %ﬁit g'%ﬁ%%u?ﬁ 200,
acpprdingite a sqegadk embadiment ebihd myomm tHigawe 8 mzlscheruattmteml top
exc
plé{ ﬁe\? Qme%lgesu%ﬁtl&t ?ﬂ@i onEl n u &SP lltgﬁﬁl %%0 of Figures
7 amir&lb' simikai Mhswminmappn smt:an mmlb ﬂowdqsmﬂieﬁabwb except that it
lacks the second compartment 104 and has no pre-pump side ducts and pre-pump ports,

except a single iniet.

The split suction unit 200, in non-limiting summary; is a mobile pneumatic
suction unit 200 having a housing with a single compartment 202. The compartment 202
is an air suction compartment and contains a vacuum pump 212 and has post-pump,
outlet ports 216. An interconnecting duct 224 connects an input hosé 226 to the inlet of
the compartment 202. When the vacuum pump 212 is turned on, it draws air along the -
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-30 suction unit 200 having a housing wth a single

conpartnent 202. The conpartnent 202 is an air

suction conpartnment and contains a vacuum punp 212 and
unp, outlet ports 216. An interco

?ﬁ%?ﬁgg%agonnects an i nput hose 226 to the I??f@hhﬁ%mmwm

the conpartnent 202. Wien the vacuum punp 212 is

turned on, it draws air along the WO 2005/ 084509

iROTh&E200 &y tBOOA8m prithpl Rppitralitysd s@Guttiont digts uﬁcbﬁmihnected
of such suction units can
3R i el s R | PP i o Gptgerate, usually
bgmﬂpkm?b1?W§lﬂg@dwl mctrw EtaSoBS mﬂémhht @%i&% alloSwd athd Qﬁctxon
way o a positiaon ctor stations.
pRet EorerprotnRiie btHloA el P esalaie tesinom to be
Gt mcctﬁdlag &pﬁdéu Nbhel RpAAS df thé pRetnddik 8YstGR BRRX P HF such units
allows the air flowtao be 5 scaled up according to

lﬁqfé%ﬂﬂﬂ%%ar@éﬁéeblﬁywale%Prpﬁ%%wcemsweehv%wa@& (split)
sdioh ubil 208 andl fertdeWwitd e iTHeudiod uﬁﬁ@iﬂ@ba!r@con/i\blﬁ&ﬁh S

neunatlc suction systen1uses Se rate S

a@(ﬂ@ltnab%lelm iprostuoqm combinedindiow afi eéegeed?né p@a@w oFhe
cbibihsd ARRWAL BBl sfépp%%& et of 2RI AiniRADE! th %g thd¥e

produce a conbi ned om10 a desired speed

" upitscfsony p eefusgiseurce ombbyeet.ai rflow i s |inked to a

paral | el arrangenent of refuse units 300, to fill
those 10 units froma refuse source, one by one. The
spl i Thesyplit sugionumiit zom@s hh&lsmg'r?ﬁm,sh ﬂg: fad2of a mobiitewhtnm

sl%%?cg i \%Iéa Ceonqttnianlt ) on’to a (yifla’iil%? rs‘ﬂ} rég % t%l? kl?og tWa%,on
Thalyasing 23'1113 shb}iimmﬂljjy Qﬁﬂ'alll@lpeddnslﬁeﬁrﬁtgl a&lbxllgth af about 6.5m (a

@R PR e R et 2y Sl of preh S s gion. o

for brtiihca3a s'hﬁpeﬁaﬁﬂl sided £04 dt@Bard fFeighbyontaihedl The Mided BE Bie lh@usmg

ed, and sjz ndard fr ht cont.ai ner.
2 R ESRof wlh it @ﬁi B a5 B oAl AL e o ey el e ae
fikeiwiaReothat maybp a&a&tﬁbﬁ%enm tgell REFROIBNA pari2Sdine of
are fixed whil st ot hers may be detachabl e, .openabl e
thsie napely it haye qeesnngs gad phers QPYE vegélﬁ%orblpuvrpﬁ@@éslwarﬁy s
234 have openings and ot hers have ventilation | ouvres
(not_shown). 20 The conpartnent, 202 has a vacuum punp
212 Brercgapatment 202 hise vecese pummi] Zotituated i omein dvel whish

“exfentlel &We&ce{#ag%'cnﬁnﬁgr Gnda kst S stk 240! p%.ltﬁ@nt
ol 733l {1 S mes

e conpart nent e water scru

. Z%Iﬁ'hﬁt waferscrubber 238 demofintedw thechasé GfghQﬁiﬁl,smgéaB renc aarend wall

Of\nq%éu%utcn Joi thterﬁ‘g 4! ogiflte?#olﬁThe %ﬁ@%ﬁ%ﬁgﬁﬂ-l ter 240 is.

thé |ﬁr§€n€kffﬂlﬁjf0u31hg, dﬂdw&:lpp@;te ahd bfthe appRshicat B2d 'Ehﬁ ﬁi’dﬁell’
ment .2 Theflrst air filter 240 exhausts
sl G SRR it s, g bere

A pump inlet portion 242 extends from the water scrubber 238 to the pump 212,

"A'pump outlet portion 246 of the main duct, between the pump 212 and the first air filter -

240 has two post-pump branch ducts 248 extending off it, one to each side of the
compartment 202. An outlet portion 250 of the main duct extends from. where the two
post-purep branch ducts 248 branch off, to the first air filter 240.
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A punp inlet portion 242 extends fromthe water
scrubber 238 to the punp 212. A-punp outlet portion
246 of the main duct, between the punp 212 and the
j Jkgof 11 ter - 30 240 has two post-punp
Jé?@ygﬁ extending off it, one to each Sldeggﬁﬁgﬂgymmwm
conpartnent 202. An outlet portion 250 of the main
duct extends fromwhere the two post-punp branch
d uct ’Bhe’&ﬂﬁnﬂlhhﬂpdmﬁﬁ 242 4fahd Ihanﬁihétﬁiseﬁifdi'tufailﬂf ®tn B4 Grate\O

450 005/ 000079 . 2 |
go gr (fﬁ@ fghfc'fowngéé %ﬂtpfili?éfh% {v'larelro&mtﬂe
dﬂ‘&:h@ﬂi to tB€ gﬂbpzrz 2084 ﬁlﬁlpahﬂéttpohainfms laﬁhla%mau&éxtbm

hou5|ng then extends in a horizontal _direction
hrgzoptgily awdh%lznp e clotmi At ef tsdyopsiame3Ss heg furp eertically
upWRdrd t WG Hrs@éﬁ' ER&QM) h Qﬁé E&@-bﬁxlnb BrelbiP M cid YR SRUIER b the main

close to the end of the housing 232, then turns
dtvfé pithe elbow wWhereihinderizontsl pertion joinsttheyartiqal perien.240. The
post - punp branch ducts 248 extend fromthe main duct
at the el bow where this horizontal portion joins the
ver tThedwo pesttnumm. brapigk dugte24fostend thrpudiypanel ool sithas sida of the

e e R e i T

. pumayr sidQpiots 2Th erembsstablwith patrhing |ﬂaagqqdm$ Ttalaages on the post-

0 n &S The.f | ange
hRIETRE 2k JRLG0LA0 41 9088RL AL oele o PORRE
pqnsmﬁanmnagmhmsﬂmwmMN&manmw for conneX|on to ports of

connectors or other suction units. A pre-filter valve
256 sits in the vertical portion of the punp outl et
por tA pre-faed valbe 25bsits hﬁh@&élﬁcsﬂ p6ition 3D B Puinlp duil@ort WADAG of

branc cts 8. The pre-fjlter val ve 6 i )
P&F% &%eeﬂ? utgp Yaachydig %?m%'amfﬁ ﬁ%ﬁiﬁ%‘i@%e
opefabterts opéi o3 oﬂ:léé the pa@b\vatE: pbhﬁmms bfthB wiHEh dich hekvedh! Bleost-
248 a%theflrst ai.r filter A post-punp branch

pugp branch giyets 2¢8and the st ar Elftertzﬁ% ﬁd@ﬁbwiapbrmoméweé@ée gids in
cadf' 66 thOFS w?ﬁaﬂp bha cioewEss mt l’)&@&/edﬂ‘iﬁé f;&%b ARt ﬁfm&ﬁ@;ﬁ dFRhd

duct and ost punp orts 8. Each of the

mﬁﬁéﬁféﬁn@ﬁne@eg—m sidg pzcrsﬂfiﬁa haEthe benelpestyas 260do open
m&arpeﬁdeﬁﬁf r%é;mm%gs&&f ASseUAR gaamem %@ﬁ?aaﬁgengl ne 262

IS al so unted i'n the conp or running the
vacuum punp 212. O her types of primer may be used

for MBI 96b IR eI 08 BBA i @R 202 hoP lodfy tHY den

or a as approprra
pump‘t?d ﬂc@ihnﬂxypsssmg‘ primet m2PHe wsed Envatsonbny theigimp, for @aiplerg

202, beside an end wall of the
eleg P % n%?méﬁlﬁg’ ’tagraﬂl?rﬂ%‘?%% just above the water in
t he
The interconnecting duct 224 extends through the ceiling of the compartment

202, beside an end wall of the suction unit, and terminates just above the water in the
water scrubber 238. A flexible rubber flap 268 extends down from-the end of the

interconnecting duct 224 into the water in the water scrubber-238:

The water scrubber 238 is provided to clean incoming air of dust. Above the

water of the water scrubber 238 is a second air filter 270 to clean the air of any
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wat er scrubber 238. A flexible rubber flap 268 extends

down fromthe end of the interconnecting duct 224

into the water in the water sgrubber 238: 30 The water
38 is provided to clean incomng a

iﬁ5ﬂﬂ§@%(ﬁ wat er of the water scrubber 238 gcg@gg@%ﬁ%wm

air filter 270 to clean the2air of any WO 2005/ 084509

PCT/ S&G005/ 000079 22 conponents that passed between
cotaponanbithat phisebbGeendheirubbe ﬂﬁpﬂéB andhihiel water,rapd beedtdedhe

i o R ot Rl R R e o806 Bivi e

closed fluid path fromthe free end of the inlet 5

hose.226 t.0 th nds ucts 248
oS C REE S bHEASTIRG A aied HiaeRfom GGt g et
hpsd 2DBIto K ehdy Tkt 100, brinkk dvas msmume?ohq:usuﬂks figdst &ir Gler
214{l[omthe punp inlet portion 242 of the nmain duct.

in turn, reduces the pressure in the water -10
scrubber 238. Air is then drawn down the interconnect

duct“%ﬁ4 and, through the free end of the inlet hose
226 gdhe prmer i W@%O%é‘tﬁt?ﬂ@ﬂ% PWH@%FHGH% aif H’eﬁ% thsymp

ift@PoRfont2a8 of ik8 lnﬁﬁn ddee 91@'1132 %@mnﬁ'rédufcés‘:%ﬂé Aldter S
expel | ed t hrough the ng@out et porti n 246 of the 15

S%‘Ph?l‘ it Alr lﬁsthwfﬁ‘gﬂ floyen sttterpﬂmwc!biua?%z‘} agd dhreughle freecend
h I

of G A2 TS ek s Shcribcl Paopfihe b sPRAR end Onudr

hege@8phere. The first air filter 240 typlcally

i ncl udes activated charcoal to renove odours. The

first air filter 240 and the water scrubber 238

(t ogétrl'f@m tie pp B2 is expatled dirough2he frinht @tlePp@liorc24% dfehe

o AR RGeS bR Al

2% i epmathe\m pﬁsses toathd finssdir Bliter 200 bhidtheRotQo drRAthdphotat The

TN R T

air filter rmy not be necessary. 25 On the underside
of t uct i near both ends_ of -the housing
550 T affipff U gty aespimbbards dopamonis g gecgpebatt
filteraooeed balaaa@waaﬁgéﬂ?%@él Pheltdnds lo8bmb @ thd Bust WAE S ddufdf
t he houysj ngl? 232 but are spaced apart so that each

befeye the aipty gxhagstedh A ltarppiivelycfae Brst ar filterd0ond thepmpter sgrybhgr
23sRayesich e bl eﬁﬂaﬁﬁéfo%r%ﬁgr tlhp Yuthf 813)N WEHE SRR 8F hir M ement,

duct” 224, on the outside,
the second air filter may not be necessary

-

On the underside of the suction unit 200, near both ends of the housing 232 is a

. pair of rollers 274, These rollers 274 are arranged along a common axis parallel to the

width of the housing 232 but are spaced apart so that each roller 274 is near the edge of
the housing 232,

At the end of the housing 232, by the interconnecting duct 224, on the outside, is
alug 276 for mechanical handling of the suction unit 200. There is also a similar lug 276

~ on the other interconnecting duct end, for improved flexibility of handling.
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a lug 276 for nmechani cal handling of the suction unit

200. There is also a simlar lug 276 on the other

i nterconnecting duct end, for inproved flexibility of

h@ﬂ%hbﬁﬁ oWO 2005/ 054509 PCT/ SG2005/ 000079 %%Tgigﬁ&ﬁmwm
IS a sahenatlc internal side el evation of & Terasa

unlt 300. The refuse wunit 200 is simlar to the

second conpartnent 104 of the conbination suction unit

100 Fidemor ik Beeheflit intdrnal SidERRVARIIUTS rofiédunk300NThe Afuse
cl osed housing 332 with a refuse st orage conpart nment

ugih A0¢atmifan fn e scceuhrarRagopt Mo S comprationstien vt 100
ddcab&l aafiferext ends subst ant i aI ly across the width of
the refuse storage conpartnent 304. The conpactor
plate 364 is operated by neans of actuators (not

sh ov\@ﬁe 28hs€ hmpﬁ’@dha& Q' fﬁ Ill&mlug 385 Qthla tfréfugees?&a%%*ﬁp%ﬁlﬂem

% first internal wal 6, near I rst
3Pk eantaining i POBRIGIAr a;lam%éxﬂbﬁ a@upqsysuplatqﬁﬂmtmémuéstamlly

G55 2 Pk, SREORME Mt bt b 36, T ARRRD PR fR
opasated BRmeins of hesudtons §not shmavn)auhich RS0 (or Pl it frbmtits pest posmon
133GS C her of an inlet..
bﬁ 5 %I'J? ﬁl\?\%‘[{%@ gﬂﬁl 3 ﬁ nea:Q£ %%? én%cognﬁﬁa ertg F}@ 0ans ncgnc{]ed position
nmran eppoiing secedd eduimf ﬂf&&éfum&mgks«:omﬁaﬂmbﬁtes onefuse 15
storage conpartnent 304 and passes down through a nesh
filter 366 extending across nost of the ceiling of
t he Tiefrafee sbmgagmdpaﬁmﬁwmg& arBifet chxlfa 82 imrﬂﬁd ﬁlifsﬂirﬂﬁihﬂ'
ace short e framthe firs
3 gl P20 Rt mauTings o Aot Heip e B BIGAPLS b
othbeend RAANABIE a Beﬂﬁb%oﬁﬂcé SAn iléteIubrd 30\6Richds3dk thdkflsbe

flrst end wal | of the refuse unit_ 300 forns an

storags ammaentel%an 3sees dogriaropgh yymesh ks 36 extendingAgeoss

mba%fﬂﬁ%mﬁ;grbmé et s&@a@%@ gﬁluﬁéﬁtbb@ Tmﬁﬁcfmﬂehﬁl well ¥5eis

unit 300 he outl et duct 324 exits refuse unit

spaerRs! asshort distage frem hedirst cad gall A ofthe Iﬁé‘tt %@ﬁ thgyedusg it 300.
Tﬁ%ﬁ%c' HeBPech teirsQifeithl @ahmdqﬁe ﬁ£€enhr@tﬁ6 Qaftb[%g-?ﬂ& unit

ut hose of a suction unit. |In use

3 mszpoudet dusi2ewhick joir up veitiothe spaso Abaye thedmesh fdter 366
ax{dq;e}b%ﬁthé U Fhe réRsfit: :ﬁj@e TRY bl aBQ354 ?ﬁ% t%ireﬁ.ﬁg ﬂl%%(%jat

suctron source, e vacuum gener at'e
amtﬂisi vt 356u The owlfed pert 350 s momntingsdé ooy sttachmgt of the free end

the refuse storage conpartnment
%ﬁphbﬁ%eﬁgggﬁmﬁ%ﬁf"he decrease in the velocity of the
alr stream as air sucked into the ref use st orage

or RIS b o Bl S e e o

anidHige uitlet ot 350113 eombledhaicio Mih@ion salirct, hﬁe Rehidr® gbn%%t&f byt the
refuse storage conpartnent 304. The air, nostly devoid
suglfony seprge drawisdn. gip agd retuse through the inlet port 322 into the refuse storage

compartment 304, Due partly to the decrease in the velocity of the air stream as air is

sucked into the refuse storage compartment 304, and partly due to the effect of gravity, |
the refuse or waste materials separate from the air stream and accumulate at the bottom
of the refuse storage compartment 304. The air, mostly devoid of refiise, is then

evacuated at the top of the refuse storage compartment 304 through the mesh filter 366 to -

the outlet port 350, and thence to the suction source.
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evacuated at the top of the refuse storage conpartnent
304 through the nesh filter 366 to the outlet port
350, and thence to the suction source. WD 2005/ 084509
Réd boasaedla/ 000079 24 The end panel of the r
storage conpartnent 304 has a tailgate 372, ?g?@Emmymmwm
external access. The tailgaté 372 is pivoted along its
top edge and i s openable by neans of actuators (not
showdpe eqdwnﬁla:ﬂt@@te@se Ftorage b@m&ﬂwt 30éfhas @ tadighlc 80D &t
xRN Gecs Oﬁ% el ed and all ows

a. gCC & q:ﬂll 9 15 ]%gé%lgﬁ{lgﬁse gte %’%ﬁ%?]ﬁg@ble ¥ means

Cl eani ng an nt enan
of pefpatons (md ﬁlptavrt)rfﬁtﬁta@de 37 nllbwethe nefasesiotlected inttiesecond

tio it 30 near, bot h ends_of the
oflTBe 304 533 bk i R RE g Pt o ok e rfise
s@?ageanmpmm@mj along a comon axis parallel to the
wi dt h of the housing 332 but are spaced apart so that
each roller 374 is 10 near the edge of the housing
332. Ohtthethderbide 8 th@REmBinafidiEubMAINNB 08320t BotB ehdiGs FH6
hf o] 4 r@ghanl Calf ﬁnd| i n% of the conbination suction )
DTS 236 2 Aeddores A4 dhesedoliars 34 arearanped ang weorpnpreaxis

piizaldétlegjthie @dR Bflthe hf)ﬁsﬁng P RY 8 shdoB hﬂ%&ﬂ solilfat 9£ch*}aﬁé}'3”7!é‘ &

cludln | east one spliit suction un

15 A set jn
“%ﬁ’iéheaeldg?%‘iﬁé? ‘Bﬁ@g ?use unit 300 is typically used to
repl ace both the suction systemand bins at the refuse
collecting centre (of the systemshown in Figure 1).
The #tbefishendst theyeousing 882 lsades 316 far madxanmal handlﬁng TR

cdxﬁblﬁeﬁﬂﬁ S&died uﬁ? 368 eI‘ é i %.Lso RY %a? E@%{? hyss ({?ngf@g end,

free end an |n ose NP8
f%wfpgedcﬁﬂﬁmyeﬂhwhagdocki ng port at the bin end of
the pipe to allow refuse to be sucked out fromthe
col l ection chanbers. The refuse unit 300 may either be
| ef tA sgt inchulingsft irmet ane splitehétiog uait 000 smd ad ldakt onk réfGsefualt!300

I t i])ed d fak
is A5 Gecid KBk Borkiofi ORI 45 G bl b 54 HE e Grlicei s
ceptee ﬁd‘ﬂhe@pﬂemtsbowmm&?igdry Ivy. i Theffes Iah@af thOThldt Inesegcrf%lé[i&cﬁfumt
ment ires an accessi bl e

S
208)3s Bosnbalso s e ort e TP rc e 300, Fh b aniptan inlet hose t
thewckdist mmad;o i esmebmd mﬁ@doohmtg\wﬂ Rt B 8in & 'é?ﬁle pitst! th ailAY
The refuse unit 300 does not
’e@‘ﬁ%"r" é“%&?ﬁ %FOB%PFO‘P chambess- dhe 5@&%@!“390 sy cither be
lefo QOBS fellisY colRetify cdnfe thﬂrlt i 981, of 86 afRIRARE ¥e a@inghﬁeciggp

is driven in the lengthwi se 30 .direction o

anl Eakeia away ithep having i beteiered rthe eroundipHuss it das operfitediea
hyb#@Fa8iBn, on the ground or on a truck. Such an arrangement requires an accessible

docking port for the refuse unit 300 and an additional hose to pass between the refuse
unit 300 and the docking port.

The refuse unit 300-does not operate continvously but is used occasionally as

. ‘necessary. After regular-use, the compactor plate 364 is driven in the lengthwise- -
direction of the refuse storage compartment 304 to compdct the refuse therein,

When the refuse storagé compartment 304 of a refuse unit 300 js filled up with

refuse, or otherwise to be removed from the refuse collecting cenire, the refuse unit 300
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When the refuse storage conpartnment 304 of a refuse

unit 300 is filled up with refuse, or otherwi se to be

renoved fromthe refuse collecting centre, the refuse
2005/ 084509 PCT/ SG2005/ 000079 2

wg?g?éggﬁ%?'for exanpl e by a hook-Ilift truck§C#§Gﬂmy%mww

be in a single action or by2fifting up one end by way

of one of the lugs 376 and dragging the unit 300 over

is hadstedvep, &dr eaample byl hoblt-lifttioek. HEHipcadfbetih @ sihglela6ich 3 14 lifting
A hook Iift

r | o
AL R Vool Ao 806 1 26 o et s vl Ao e ot
tmn]dwpthl $ife Help ofmhicroiéa 684 Qupportifig BHRI1bWErend oBHhE unilNA BBk hﬁ
g& nltst %q ﬁ}be connected in parallel and/o
BLIops U8 IBeleT theirafsemitiO0 gpd Bushat ipkerlgsgroalits aallers
3a4nd series arrangenents of the conbination units
descri bed above. Figure I0A is a schematic view of a
paral lel pair arrangement 400 of 10 two split suction

u Ni t The’dpfit suctighniis 0GP Ra ?%e @ox&%&@@ﬁtﬂaﬁll\éi /o2 berfbs sb%%%fcﬁl

r arrangenent 420 of two split "suction unit
a{:%‘%ﬁrées o Ae parpliel qﬂﬂaﬁﬂqﬁ@g@geg@mofm@mbmammts

d@éﬁﬁéd%ow IHigurd D6A & aesch&ﬂﬁﬁqgévfgﬁe{ J%::ﬁﬁpfiu?%rfaﬁg L 48(%?f

a nmodul ator unit 402. The no uni
“WBﬂ#%ﬂWU@%WHEQQQrE@m@ﬂﬁanaS¢mmmmcundoﬁemmmdpmnmpu@mmmﬁ

4ﬂp6m%5§ﬂ{tsﬁétﬂh'ugﬁ§2(fb04p‘ 404B; and j oi ni ng connect or

station 406; and an 1 nput connector station 408. The
i nput hose 226A of the first suction unit 200A is

f t t put
connaaigre 12, iah @R 2oqk 2250 B, BeaS B 2gp aene
conigeatesido smrat@pnrts i & nAGBtor anic 40N eXlic@tbdubtdr @it 1§h BRI df
t at 404B. Ther
o 00 B A SE iy 0 O
jowingt doomectan lslatﬁon T am it [&bkf.jneﬁt@ﬂﬁ;&?drﬂfps X E‘ﬁé irpRfhotO 4AsA
connec e, siade poris_o e joinn
°f§%°ntﬁr G DB S Gahee GIEP%O%? firsg putbytpennector

stqtmn ADAAL mﬂf.paume FACBLIFHE AERIGRARAGHSE 2008 & o%hg&tdEQ{»] the

; @%ﬁhl ut, connector station 408. Thus, when
oR et PEe SHep RO COPSFIGE Fipfipn 40fBy Thera s el qonfexion between the

popEfuRly rts of fhe @bldian ubits, THARWE oﬁtgﬁtrlﬁﬁﬁvﬁfor $tafl ﬂs%tlrﬁ_s?(yga?n

t he ol N1 ng connector station ere the al
W%"%{msm%ate ddeportsnf ty iegingieentecios station 406t Acthird eide port of

theSfoRingdnAdMHp sAish 40FRaRcQ0 4 fie fgblg 3 thte %ﬂ)t%{ %o%ﬁﬁcé%rt Eﬂhon

OOA the rest going to the sec

D

- 408+ ‘Thysowhepchpth sustion watseee ommhngxetheselrmdarhumralm thootgh the

6A of the first
iR 8 g e B hEloudiF conpibr oSS 406 Rl vy
splis,fsoms going toibe ficst ostpettdontectdB 2tatidh 4043 and WA cPR the fifst t he
suctiof %ng 2§dj£ttﬁeorre]:stugrc}ing to the secord output connector station 404B and thcnce

to the second suction unit 200B.

In Figure 10B, the input hose 226A. of the first suction unit 2004 is connecte'd- to
the top port of a first connector station 282. A post-pump port of the second suction unit
200A is connected by a connector hose to a side port of the first connector station 282,
The input hose 226B of the second suction unit 200B is connected to the top port of an

input connector station 422. Thus, when both suction units are operating, they draw air
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200A is connected by a connector hose to a side port

of the first connector station 282. The input hose

226B of the second suction unit 200B is connected to

WZJGE,QM rt of an input connector station %%%fscﬂak’/ﬁuom
en both suction units are operating, they draw a

WO 2005/ 084509 PCT/ S&005/ 099079 26 in series,

t hrough the i nput connector station 422 to the second

i seeiies, Girotigh the 2Q0Bconnddratagbn ut@tonuémac@fd subibnSRaP00B,

suc n unit,.200B anpd thence throu first suction
FEE BOBIID 8 B e oot CHEAIARearp e gh e b upiion
uﬂﬂwamfgerrent 410 of suction units in parallel. Four .
paral |l el pair arrangenents 400A, 4008, 400C, 400D,
each of two split suction units 200 are thensel ves

ar r apgaek 11 dhowahd Slempl@sdalddth aﬁ'agge%feﬁpm o?%ﬁloh its i
pai r arranq%Prrents 400A,” 400B are arran par a ]Irl

Pi“ﬁ‘fl‘ﬂu grurparallekpairsaapsrments ADDANHHR, 4005, 4 %Qiﬁd qaclanztmo sphie
SdBBR b€ CINGH tﬁ&m&wsae %@ﬁaéalﬁégaﬁqeoéﬁtt%ﬂ sbobRd parpllel pair

first-level nodul ator act ab
aléfmgs@pnté 691% c08p a@taa@nmdsn parali¢l ghebighss firstesoond-leenl eiodulator
[ [
B A RS O
u@@r‘iOéé, ‘&Oaﬁmgas the swpwiednseno sdtidme\e thefinst st@hddevehmbdulator

. P00 e BORR AR RogBBLeSdtnan ‘B0 4o ¥

arcamgpdiin seoewiBougl a sdeand seoendilevé! heodae nalit 8 EXR MThel igpig |

nodul at or upi . i nal 15 joining con
ot nd e, 408 or i v e sl rtF B 0 actas
the bhtpat ébhddsior sthiidid to AR sa¢ond ise@ailéRPMbdlatBeudta 2B. A final

b e iR A i B Sechra- Bl oS RES 24 he
4&Ba|@ﬂaltt|&'eﬁﬁ EdOgREeN pfo folicd b irpRelodhd Mthl joirmPs tdiBedbr

flO\Iﬁ add up in paral to generatealarge airflow
staffon4ld: ¢ nal j 0i ni ng connector station 414, which is
then split up over different levels to the indi vi dual
suction units. Various of the ports and connect or

st atin ks Whemalhthe spctiop gnitsef efl up prpngsmicatt4d Oars operating,
thé SEU6Rs a&d“ﬁ‘p Riphdallao kel 12k g} %&rs‘% fedirdl jo mém ector

particul ar ‘ocCasion. 25 Fig OWs ar ex

stafion|4dd, wigclnis ﬂ!mgel#émwvmff@mn@m-‘i to rﬂlamﬂlmualrsuctmamnds
e e

thedirflovotosyhdt is reoestarpat anp ptusic@@Oo@agiort. hensel ves ar r anged
in parallel. The first and second series Ppair :
arrangements 420A, 420B are arranged in parallel
t hr (leii]e alH stowis ah bxaﬁpid:sz ¥@llediphittadbdient 180 of40atRdn uhit®in

nput, connector statio
senes and pairs of series suction umts m parallel. Four series pair arrangements 4204,

" 420B, 420C, 420D, each of two split suction units 200 are themselves arranged in
. parallel. The first and second series pair arrangements 4204, 420B are arranged in

parallel through a first first-level modulator unit 402A. The input comedtor stations
422A, 422B of the first and second series pair arrangements 4204, 420B act as the
output connector stations to the first first-level modulator unit 402A. Likewise the third
and fourth series pair arrangements 420C, 420D are arranged in parallel through a second
first-level modulator unit 402B. The input connector stations 422C, 422D.0f the third
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30 422A, 422B of the first and second series pair
arrangenents 420A, 420B act as the output connector
stations to the first first-1evel nodulator unit 402A

Lol df Sotk/ecisdone third andfourth series pair ar
420C, 42 are arranged in parallel through g@g@&%gﬁoﬁow
first-level nodulator unit 402B. The input connector
stations 422C, 422D of the third WO 2005/ 084509

tg@ze@@/m@wwn@msaaacmamm @ahd @Bpy@brincctor stations to
out put connect or

t h
(¢ SRRAHIENC el tﬁﬁo g&ateo(r: on g 4‘?2: i Fst- %\)&ﬂl%&ﬁ?ﬁﬁ% station 414

stations to
cooEats the Morﬁi’st-lpml modglatoo nuiesCiODA, 4028, | Afwidkdam GRHANGRI A6
p'i'md {t% gva? .modul at(?t ths 402A, 402B. An
airs rea |npff 147 Jpaning EOnnRgion sale8 434y i nput to the
final joi n| ng connector station 414. 5 In use, when

all the [ rhlunl s of. t? scal ed up arrangenent 430
are %blgF AT g"’ﬂ ¢ fetiqynits o gﬁels %—’rﬂ are operating,
tiyeeseriés| abd fldves @@ np map@amet & Rabek a@r@a’i&?&%s@@ Qnd I #@%ﬂow at

or statio

' flow.at the fin iol ni ng connec
“ﬁﬁ"’éiw"}}né“& waReeLys |S1iaf*°laﬁ> % ¥éich dﬁ then prdit up peerdiferens lavils to the

indivddual slictlbn eni! MRS YiEe porid %hfp&ﬁmgcftoxtsgs%oﬁso&hﬁae %ﬂ)ged, as
nector stations can be cl osed
a"i':f]g‘g PREFPRTIA o resluce the pressue ansh ainflot te whiaths ataeidagmatiany what
pArGolM@@R&ERNY at any particular occasion. For the
above scal ed up arrangenents, the inputs are intended
to be air only, vvithout any refuse The refuse is

rerrwae%a;gs%mpg BT IRTER BBl 0 anbng

15 variations In

without pryrebse. s Hiel efuse sugmmd upstfjehm Tﬁbse aﬁb@g@w&&@h@ Gxeiplify
eRRSRGE DI AR LB Aol T B Bl Rl S

suction units in series or parallel, and other
series and parallel. The use of three

ot bR B Eim B el S eltnic st iometbuslyg ppre or fower

. pamﬂsqu seisspairg oe t@ams of satiivakagein debebdripfralldll aﬂd%tﬁ@?L e

colfalbngl o R Y s SR E i Bt st e it is sgorn
scamsey) geemphivien 0@t waeﬁage SUQM%, aif HSndabiRAN To %vfdl%g

gure 12 illustrates a I ne

ati uni
%i’?‘?ﬁ‘ﬁ@ “%O%%eép SPF‘W@ wits 2Q0 i peeferrads byt @wrraagemeuts
woa.tcrmading cBARMeR or R BERichflof i i T St eam i nl et

line 416, leading to two series palr arrangenents
420A, 420B mounted in parallel. The ai rst ream i nl et

i nplgﬂéeﬁlzlﬁus%‘a{éﬁ‘g%rﬁﬁn {iﬁr‘%@oﬂ ‘-’lﬁé'e fiefﬁﬁlé.‘? o fjp‘ga

outl et ports of the re use
arrggggeq freparalisl epnpecied toen Eﬂﬂrmanlat linerd] 6t g0 tRo @@mwr

archifpbtiSfs k02K 0k LiGnid 4 pa\{r\ﬁief N e G inle? line 416 i connected

up, in parallel to each of the outlet ports of the refuse units 300. The inlet ports of the

- refuse units 300 are all mounted on a common refuse intake line 442, which connects to

a clearing pipe of a refuse disposal and collection system. ' Arrows are shown in various
of the pipes. These do not represent simultaneous airflow, but the direction in which the

air flows in each pipe.
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a clearing pipe of a refuse disposal and

coll ection-system Arrows are shown in various 30 of

the pipes. These do not represent simnultaneous _

é 5 ut the direction in which the air

eac%"%?‘*sse".g W0 DG05) 084500 PCT/ Se0005) 060070 oL R0 g

exenpl ary arrangenment shown,gn Figure 13, the refuse

intake |ine 442 - branches several tinmes, one branch

for eambck@ipng atih err%gpshoﬁ‘fﬁﬁ?ﬂgukhg, the Mfude GRS Y

300A in thelgé?an%é%ent, into which the ine 4 2“#25'3
hegsevesal bimepcane branph fos pachypfiprcinit 308) sxgeptalee fngt refuse unit

PORY e qn&rgeﬁg%mga (ﬂﬂi%ﬁ Reiwae) ;eta&h%}gﬁopgé %é&}. f% ﬁ%ﬁl branch

and the line 4 except the branch
vakye tibis pravideyl in vk bangh bétweer the tefuls A0 380 asktlic line ¢420se

f ] . ' f the |
Gl b SPGB, 1L bRIORLAR LS BEige o
therresplecitveaefvgomitd 300 frmm thelineet434 Addiiondily, tdcheefdskAnit except

i i I t . 1 . ti b {
el 12 Gh e e e MR AR i S ind PR i) B oprn the
ra@pertive bungde troridse offithe Bneldka. to 112 réfasaragts 300BegEd a £16&d second

Vrefg%ﬁ units 300 that are not full, the refuse unit
Qﬁ at is fu thest alone the intake line 442 from

the clearing pipe is selected as the next refuse unit

300 to fill. Al t&s br.agg{; val ves 4?4 upstreamof the

sel etr5G amopg thetuse wity S8y thatarg aetfull, therrlse yaifALe hetim

figfheétaRns Heeahiasineef10 TR RE bleR: s 818%ePL thd AXEFFuse unit

The tléa&}gh Xal ve 15 444 of the selected refuse unit
3ehe & {5¢ bEgeh valpss At spstugam of the seleeted 1efisg agit 30are closed

(RS bR ARt of A cRBLORIRE Ui BOGRayEd b3Q0seds, en%ﬁﬁélﬁﬂw?lve

whilst the Iine valve 446 of the sel ected refuse uni

A500f theselaetsd sefurrmiisif0 irdintencaavdier alh Bediok arlvettt4bapaisam
oﬁ:ﬁ!l: belctdd refuse ﬁhﬁﬁo%@@ﬂeﬁéd, %hll&lt&slﬁﬁ)v?h% Q485 @E g‘fqg@&l refuse

all the branch val ves 444 upstream of the sele
upe3de clgsad{thegodownsetars of theselrstedsefoseaniti 300 aremiso gehelip
dggﬁlrean1refuse units 300: By closing the line valve
446" of the selected refuse unit 300, refuse is not
able to pass through the line 442 to any downstream

r ef ]| f ' nl le .t nt.er in

* he L0t nd BB Far3 e Bostilugt o e Bt dafighh yust 500
refige isimohsugkéd inR0My lof thefuplttean refase vrite 300.aB¢ bloviag W 1dé 4alve

he nex 5 u amsuction, unit is opened and its

Ao Gl e SRR DG FORHRRS b it pis youhabe ind o any
dqwistredni fefiRe usitiC IThaB refiite tis HPatlStoGhS fiffo thERBlebtbiPlefuse unit

fil]ed uc{ ion unjt 30Q can then be taken away for
BOQM selected suction unit 300 has filled up, the branch valve 444 of the next

upstream suction unit is opened and its line valve 446 closed. The branch valve 444 of

- the just filled suction unit 300 is closed. The just filled suction unit 300 can then be

taken away for emptying,

The various branch and line valves 444, 446 (and the pumps of the suction units)

can be controlled automatically to allow automatic emptying of a clearing pipe.

Figures 13A and 13B illustrate the valve positions and associated degree of
emptiness of the refuse unit-arrangement of Figure 12. Figure 12 has four refuse units
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The various branch and |ine val ves 444,446 (and the
punps of the suction units) 30 can be controlled
autonatically to allow automatic enptying of a

i pe. Figures 13A and 13B illustrat
va f@@gggggtlons and associ ated degree of %Fkﬁgﬂmympwm
the refuse unit-arrangenent29of Figure 12. Flgure 12
has four refuse units WO 2005/ 084509 PCT/ SG2005/ 000079

3089 Therforafeur welise unitoifl0 areshowe v siliddingoB: Fsigmsmdi 114A
H&Q&%V‘epa hﬁﬁ] ?e%ugét%ﬂf S%fs%ﬁm}n% 'Ii\ c?o(&tg,il gm%‘ t? m'd?ca tlheoﬁeggst cém be

use uni I nes t0|
oftoffeer nurhersefirefuse wats, lhere ttnafn fotehe fewan tae five oFignef133e

3 S5 S D e RS o

alivih¢ brasdhl vatve$ d4eare nfobal AR elmgding. valiesi$46 ﬁe dn triire 13B
al ves 444 cl.osed and val ves

inghgle P "B eyt 0 SRRe PR 10t it e g oltes it
300A[ Wnﬂ‘hﬁlﬂﬁe Etfanﬂﬁsfm Tftbrttﬁe 824 1attucbl nit 3WCIHGpen,

R 55 i30S L ok o Kt

' thi&pﬁﬁt,reﬁﬂd‘udztSBO{BJSODdJﬁreOle&Qﬂ@se&re cl osed. Additionally,

the line valves 446 for the second last and third
| ast refuse units 300B, 300C are also closed. 10

Al t DoMERhiRCarRhE ARG RIS Hisu e 117 39 BSy %pkcfﬁ% Ambee g mﬁ :
ecific nunbers of units uEsuctlon and rePUs
(Sl@ﬁ%ﬂ?dﬁéﬁﬁf& otk eepbpdigientsi Cbhavasmahgmgcxserbmbutmthh

degér&ft BhiBHrs m@%}% c%ﬁlﬁc?;tet BoRRaRRRES Swe%gs ?EHP&%OHEIQ%H

t epresent I n n are we
\Fe exopingdeyelopments wherd itispraféreqdrie deduce the thidad camml outlay

el ol bic R Bt il B ity WBRAS R aler SpHE s g
suqiion vaitemesentyleperids on thei acmakmmﬁ e dbeglepanto As tikkalcaclopiadnt -

Y R N S e

necashaacis thﬁhmemmhga.llqbbasplmnﬂ lgvmlniﬂe &slsyibut ﬂléxﬁtrihaé urliRRhe that all
a abl e t t _the var unit
o4 iie b A DS G oiatiat Toa bl ot o prigat

.omﬁamnhaéeﬂhnah@wavalIable | ayouts enabl e efficient and

20 . organi sed use of |and space The above enbodi nents
show all the units side by side. However, the

| NVERY dbove enhfodidntsSsholv allfl thehits Ve b9 Wle. unbﬁvévémue Bention
nount ed on top of each other, for instance In stacks

is ng} Sf’tlaﬁeltfzslr [AFiPRS uigls max bF aauBied on toprofeachothess for Instangs int
stadkd 6F bR oritist,s My al so apply to the use of the

Variations in the use of the split suction units may also apply to the use of the

comibination suction unifs, and vice versa.

The embodiments of the present invention are able fo provide refuse systems, for
instance as shown, whose capacity can be scaled up or adjusted according to what is

needed. Further, these suction.and refuse collection units are mobile units and can be

“moved to a site as and when required, for example, when an existing pneumatic system

might have broken down. Such suction and refuse collection units can be hooked up to



conbi nation suction units, and vice versa. The
enbodi nents of the present invention are able to
provi de refuse systens, for 30 instance as shown,

city can be scal ed up or adjusted [
?§9§ﬁg§aﬁg needed. Further, these suction.a%gﬁgé ngmwm
collection units are nobileagnits and can be noved to
a site as and when required, for exanple, when an

aft ¥kiSfind WsteRVEHITRE inferEpSdatthd FeARE cARYSNSKAN SHRMA-and
Such suction and refuse collection units can be hooked

efpserc9liogton oty Ba450 e beokedup doan gosmgsystap agmbaskiopisysigm,
" fseshfpleWutiROMbintdAlnler Uption to the refuse collection
system Suction and refuse collection units can al so
be hooked up to an existing system as a back-up

syst e , . e
Vo ool shfbes AR UEh R PRLOLEANSR tnic MUAR ofpac ave
begardesatibed andidlusiealed in etaih, ithe sxbé Wweldrstued that ingsy elmbgd, i n
L it oaiSets t . .
i BifRptons shd e B 2 6 e Bhag IR AR doparting
fromdgbesitopé nftbistivention.t hout departing fromthe scope of
this invention. Received 09 January 2006 31 CLAIMS
1. A refuse suction device conprising a suction punp,
a pre-punp inlet duct and a post-punp outlet duct, the
pre-punp 5 inlet duct and the post punp outl et duct
being in fluid comunication wth each other through
the punp; at |east one pre-punp port in fluid
connexion with the punp; and a refuse collection
conmpartnent conprising a refuse and air inlet. port
and an outlet, the refuse and.air inlet port and the
outlet being in fluid conmunication with each 10
ot her through the refuse collection conpartnent;
wherein the refuse collection conpartnent outlet is in
fluid conmuni cation with the pre- punp inlet duct; and
the at | east one pre-punp port is operable to connect
to a port, pre the punp,. of another refuse suction
device. 15



2. A device according to claim1, wherein the at | east
one pre-punp port is operable to connect to
the refuse and air ‘inlet of another, simlar®
suction device. 3. ' A deV|ce accordlng to cIa|n11 or
2, further conprising at it one post-punp 20
external port. 4. A deV|ce cording to claim 3,
wherein the at |east one pqglgyeunp port is operable
to.connect to the inlet of the refuse and air inlet

port of another refuse suction device. 25 5. A device
actordmngmkﬂmabmwmﬁkmwmﬂﬁmﬁurther conprising a valve ..

bet wee e .0l et ct and eac e at
enos SR, pR e sl Sise R imb Ao sh g Frgpum
$ aniplebiret sofl tlx;lpastﬂums otribet Byct beinptihfuwid cmriunicatiigvidieach other
fl{h}o% ﬂ@%u the post-punp duct, after the at |east

one post "port. 7. A device according to clai'm 6,
fi nt heit lewshencipehpuppeportdn fuid ¢oonexishadth iy putee: @idr fi | t er

of f 1 QmfhddQolRedn BHFRuAME, ﬁmjgkdf@ﬂ

PCT/S 00 OOOO7§1 Recel vede anuare%gg%)gﬂetég)ﬁd%x

defiek iplgt peshpnd the %%ﬂ%m@%%e&w
1om@sh@|mo¢ghawaafu¢eeaaﬁmar@mp&&@sn@wmeﬁort i's operable to

connec at st _one pr ort of anot her,
r ef us,e_tthesr%fﬁ hccg%’{/‘f"g&’mg "g°ﬁﬂn‘gg&“@€°mﬂi°ﬂémf‘3’e pre-
anyumpdnletctuﬁt,mldal ne | to 7, wherein the-at |east one
pre pu X nnect _to the i of
the reflse an%im%‘iﬁ r&gﬁl}&?‘!lggﬁabﬁ? cgﬁnocfﬂgflp?%fpﬂetgepmp")f
suwtbsﬁc@mue@ndmcqo A deV| ce according to any one -
isof the preceding clainms, further conprising a valve
bejrween t he pre-punp i ni et duct and each of the at .
| efist  SHEVISP &pififg [peimsl, wherein tha atjeas; ane PEeCRIBPF i operable
anyo coiictad a bdiCofitheefel Md i it Mfanothér, SRk (GORRIMESA &GicaN
i nput hose connected in. series wWith the ref use and
air inlet port. 15

3.7 | A device seeording o clatm 1 or 2, further compnsmg at least one post—pump

‘20 extemal port.

4. Adevice according to clatm 3, wherein the at least one post-pump port is-

~operable to connect to the inlet of the refuse and air inlet port of another refuse suction
device.

25

5. A device actording to claim 3 or 4, further compnsmg a valve between the post-
pump mlet duct and each of the at least one post-pmnp ports.

6, " Adovice according to any one of claims 3 to 5, further comprising an air filter on
30 the post-pump duct, after the at least one post-pump port. '

7 A device according to claim 6, further comprising a valve for closing the air filter
off from the postpump duct.

" Amended Sheet
IPEA/AU
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12. A device according to. any one of the precedi W@T/SGZOO5/000079

~clams, housed ina container of a -size and shapeceived 09 January 2006

corresponding to a standard freight container. 13. A
device according to any one of the preceding clains,

~which is nobile and is 20 op& able on a vehicle and

operabl e on the ground and/or further conprising
roller neans on its underside. 14. A refuse
cdt | ecth dswcswdmgmww OTGcrprplotiag biokk, Bheckil Hie't tlone
% b%? gﬂx Q%%%es gach as defined in any one of
the preceding o A1 e IRREPE ir25tioae prewrap pery ofmother refuse
d Ystien gevgce connected in paraIIeI to add airfl ows
together and/or in series to add suction pressures
together. 15. A refuse collection -systemconprising a

p Pur al Adgviod adcmﬂmge@ ﬁﬁ}&ﬁie@ﬁ‘ clafify qu?“?vu ereih tle4s Ea&%ﬁé oL —

Se SsucC

3 ‘
-d Vi ceimg%wn'gﬂ} ‘i’oé’ggct t%tggHﬂ?tPSHlepﬁﬁm?ﬂdapnéetpMpf anothet refuse
- dewstiomdelia. post - punp outlet duct, the pre-punp inlet -

duct and the post-punp outlet duct being in fluid

- communi cation with each ot her through the punp, at

10

15

25

30

I laQast A devigy IR to
| %%905/ 000079 Recel ved orgaf%a&d”!'ng%gﬁ%‘mﬁ%mpmmga
ccp fiepreraomp inlst duesiand sechiof e apleasp oqireptap ppas. t -
|n fluid connexion with the punp; and at | east one
p e- p external .port or | east” one post-punp
CVifSRecafing fpcany ope oﬁ%e grecedbgrsclaits, FartRe 6mptising an
aihlktela@;tcomt al. pott of another one of
thIe 5 devi ceseari@se%g@ls@s eg?nﬁ]’ﬁc rag,uﬂ@tqog cl ai m 15,
- .wherein a plurality of the refuse suction devi ces are

conne gt @idsAcRadift d airflo et her. '
17, .. As;/stem a"gorﬁlo%o GBTWM H‘aconfachfa

paeand Wpemmmtemmdm&&@m@ﬁ@mepuw ext er nal
ports of two refuse suction devices connected
together. 18. A system according to claim 15, wherein

A3plu Mqvtcy a@ﬁ)rdmyo raﬁf usﬁoﬁh@ breQRinGRUNAE Whidh ifmobile and is

d suctlon ressures
Q’g&gﬁg bizd V%[IE"Ig g“‘i 0P‘-’-iab eon tﬂe groun and/or F12111111@1: comprising roller means

on tts underSIdc

14 Arefuse collec’uon system compnsmg a plurality of mdmdual refuse suction

devices, each as defined in any one of the precedmg claims, wherein the plurality of

devices are connected in Parallel to add airflows together and/or in series to add suction -
pressures together, -

5. A refuse collection system comprismg a plurahty of i mtemonnected individual

refuse suction dcv:ccs, wherein

~ each of the refuse suction devices compnses. asuction pllmp, apr@-P“mP inlet

. ductand 2 post-pump oullet duct, the pre-purnp inlet duct and the post-pump outlet duct
‘being in fluid mmmmmhon with each other throuigh the pump, at least one pre-pump

Amended Sheet
IPEA/AU -
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19. A system according to claim 18, wherein seri eT/SG2005/000079
~connexi ons conprise -the post- punp external poRbeddfed 09 January 2006

one refuse suction device connected to the pre-punp

external port of another refuse suction device. 20

20, A systemaccording to angzone of claims 15to 19,

wher el@ln t he pI urality of 1interconnected individual

Reyand ghicart opeRost-pump extammd poxt th fluid s@midsn with fac pump,

re:icuse collecting line froma source of refuse. 21.

A syst e:r according to claim 20, Rather conprising at
" | east Fiesterpsepwa ¢xerndl port 028 lmﬂm@b@ﬂhpleﬁeﬁ@lrpoﬁ%fone

cefm@aé‘q&s\mm& r, ort of at ast gne .of th
5 refuse suction ﬁ&?ggéﬂpﬁpr%%%%ﬁ@%iw&ef@e of the
cfG$521, wherein the at | east one refuse collection

conpartnment is nounted in series between the plurality
of interconnected individual 30 refuse suction

dB&i ceA syt adverding to siaint b5, hetetcimngp lhi'a[igl of AR BRISSS i R&ievices
Iggeé,ﬁgctggl;(sqgg W%‘@&Pﬁg Re i ved 09 January 2006.
em acc [

34 23. A'sy % m 22, wherein the at
I east one refuse collecti on corrpart ment conprises a

._10 ralAg%tcg{accgrd ei%clol Fézztl on, conpartmsnts nmount ed.

.toget her i n parar ergingagallelgonneréong icprgprise the pre-

. afumigexE3nal phits dmﬁeﬂ’@&sﬁ&fouﬂﬁvﬁé%'cbﬁﬁkﬂeg ibge@Epar t ment
conprises an individual refuse unit. 25. A system

according to any one of clains 15 to 24, vvhere| n each .

|1 v iAlgalent @bording t&&lﬁﬁﬂ 1) wHEir ca%l{x}xﬂﬁtk%ﬂhe hetfoR d8ces
%i')tnn?c??f goonected in Series wil re-- punp
por 838%9&?1‘8 W"W@W@tﬁm@%r ding to claim

16 conprl sing one or nore series connexions, where
E ggut hose 81‘ one suction device 'is connected to
i0g to,plaipnk$; whercinsoridsiconneatioms cangirize tigbst-

@uﬂipm&ﬁia@f)ofé bﬁiﬂe%ﬁme]sﬁct%z deQeddoih gclr;neqatp a g’%ﬁ%@&?’ﬁﬁgﬂl port

- C|al(£]n1 conpri sirng.one or nore para
refusesycHiondiseise.of one suction device is
connected to the pre punp port of anot her
20 20, A system according to any ane of clauns 15to 19, whercm the plurality of
interconnected individual refusc sucuon devices ate connected in series with a refuse
collcctmg line from a source ofreﬁzse

2. A system acoordmg to claim 20, further c.ompnsmg at least one refuse collection

25  compartment in series conne;uon with a pre-pump port of at lcast one of the refuse
| suctlou dcvmes

22. A system according to claim 21, whetein the at least one refuse collection
| compartment 1s mounted in series between the plurality of i interconnected mdmduai
.30 refnse suction devices and the refuse collechng line.

Amended Sheet ‘
IPEA/AU
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‘system accordl ng to
- ASYcEensyice furths Fmﬂspﬁgﬂlrlemmbesc@mmdmnpsmmewmp

suction device through a connector station. 20 28 CTﬁsGZOOS/OOOOF/g
system accordi ng to ‘ctaim 27, wherein the i npuBe‘PFé‘é"élogJa““ary 2006
of one suction device is connected to the pre-punp

Port-of -anot her suction device through a connector

st ation and the i nput hose 8% the another suction

Eylc tem ccordl ng.to claim27, wherein

Rl a%%%:."ﬂﬁrea@bﬁ aldeassonexefusenofiedtiond

t oomﬁaﬂmbnteompﬁﬁbs RPIiralétf ofRAlh 851let ik dofpaMBUits Bkt Pidgher
tmaﬁgqnector stations and the input hose of the
suction device. A A systemaccording to any

one of clainms 15 to 29, wherein each of the suction

d ¥i cerﬁ cogfri ses ani nplegindent housi ng. 30 31. A '
5 t enft S ngdo ghaim dhevhgreincgagh refuse Sollegtigocompartment
V\&ﬁﬁlﬁisﬁaﬁaﬁd}v@ﬁaﬁr&fﬁseﬁﬂmi on devices is independently
nobi | e. Anended Sheet | PEA/ AU PCT/ SG2005/ 000079

.Recei ved 09 January 2006 35 32. A nethod of providing

azs.ef us g seal 46N, aaa@%n%ofaggﬂﬁg 153, 29 Vﬂ{cliq\gn ?Agﬂ Tfvidpal refuse

cl ai ms

Sy SReaRREdi ng. to any 5 one of claims 15 to 31 and
activating one or nore of the suction devices of ‘the
systemto suck up refuse. 34 A refuse suction device

- tr t bst ant.i al |
o) b paR ROtaB B RAEL o) B R i Ot s spptds,

i Whasthe inpethdsa Oﬁmmmmxdeﬂ@e E'@M’fe@&d B thepostPushp port oBimother
'%‘15@5“%@10&@4{»%?3.'%??3 ste constructed and arranged to

operate su ?ﬂsrel nbef ore described, with

reference to and as |IIustrat ed in acconpanying :
Fi-gures_2 o 1 5 36. met hod of providin
'rie"?usz‘ gﬁ’—gi § GOFRPTAS OB oy mgEe m"gl FAREEHENS,

where the input hosc of one suction device is conected to the pre-pump port of another
suction device through a connector staﬁon '

28,  Asystem according to claim 27, wherein the input hose of one suction device is

+ connected to the pre-pump port-of another suction device through a connector station and _
the input hose of the another suction devxce

29. A system accordmg to claim 27, wherem the iriput hose of one suction dcwce is
counected to the pmnpump port of anothcr suction device through two connector stations
gnd the i mput hose of the another suction device. L

30. A system according to any one of clauns 15 to 29, wherein each of the suction
devices compnses an mdependent ‘housing, o

31. A system accordmg to any one of ¢laims 15 to 30 wherem each of the suction -
devmes is independently mobile.

Amended Sheet
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'accorrpanyl ng Figures'2 to 13.- 37. A nethod o

CT/SG2005/000079
described, with reference to and as ill ustra¥ elgec'eﬁedowanuaryZOOG

coll ecting refuse substantially as herei nbefore
described, with 20 reference to and as illustrated in
acconpanying Figures 2 to 13%° Amended Sheet | PEA/ AU

32. A method of providing a rcﬁlsc collccﬁon system comprising providing a system
accordmg to any onc of claims 15 to 31 '

33.  Amethod of collecting refuse comprising provxdmg a system according to any
one of claims 15 to 31 and acuvanng one ot more of the suction dcwcwe of the system to
suck up refuse

34, Anrefuse suction device canstructed and awanged to operate substantially as
heminbefore described, with reference to and as illustrated in accompanying Figures 2 to
3. T o '

35. - Arefuse collection system constructed and arranged to operate substanually as
hereinbefore described, with reference to and as illustrated in accompanymg Figures 2 to
13. '

- 36.  Amethod of providing a refuse collectlon system substantlally as herembefore

dcscribed, with refcrencc to and as ﬂlustratcd in accompanymg Tlgures 210 13

37. A method of collecting refuse substantially as hereinbefore described, with

reference to and as illustrated in accompanying Figures 2 to 13. -

Amended Sheet
 IPEA/AU .



