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Ref use Col | ecti on Device and System and Met hod of
Col l ecting Refuse Technical Field The present
WO pooss4sen rel ates to pneumatic refuse col | ect PONS@IE5/000079
transfer froma collection ﬁoint to an apparatus for
further disposal. Backgroun
enyi Lon LS, .
muRefus lf,lo Deyice and gysten and Methad of Colleeting Rpfuse
densely popul ated environnents, comon facilities are
usual ly provided, for exanple, for renoving unwanted
TechmitdrFiedMds or waste for further disposal. Figure 1 is a
schemati c vi ew, .of nulti-stor.e uilding 10 with_a
nd iR Presfy b8 s8af® b S fe e Ll St sblringtet from a
coll A6 PBint &F paRiisSfoP Furfled Bfspesal.i s provided to serve
homes | ocated in a vertical section of the building.
Each honme accesses the refuse riser 22 through its own
opening 24. At the base of each chute/riser 22,
Bac@?"ﬁflecti on chanber 26 is provided. Each collection
chhnineny dfbah sneiesiRaits pebsle derRiU6 live And WBEIETA BEMI-SbRYf not
.. pipe 28 with a valve 29 between the collection chanber
high=sse haldings. Iy syeh dgnsely ponydated envampmegtspeqrames fagiljties are
: u
uouaBf K ARG R B gl R Pl e gh PG ARRRIs hypel e fyrer
dispesehtre 14 and connects to the clearing pipe 28 by a
docki ng port 34. A controller 32 controls the
operation of the suction system 30 and valves 29. In
USBigutdBisla&IcHSBafRe Gla iy 3 rﬁﬁ'ltiasttor%ﬁ o0&k 18P G se
is periodically sucked through the clearing pipe
dispasat andecollettinpesybiiem A6 A owmmed réfuse ¢laite ef iwse 22 if pregided ¢p

entre 14 for te rary st e, and ri{ her di sposal .
serverfiidotibed o) FRBROARERT IR EollhefSt atiedled s ofuse
riser D itlEBuglone ewh ehhite oipSﬁiBF henlt thomrsdyf cheRbeisét2X b é6Hection

These known refuse col[ection and transfer:systens are

chamben 26,15 Rravided) Esgh eollertipn ghamber A6 is connopted e aguelipnmysiem 30,
. ! . "
via apH RTINS o AN RATRH tnf BN TIESG 26 iERPe o8

single efeasing pipe 28matserviee sapad stdhasllacorsdahbblse? 6aTho kGlitioa
to,the needs. SummaryAccording to one aspect of the .

system, %(i)gﬁ?cqtqﬁﬂqé ﬁtrpﬂlﬁf’: cQ iag icgntffr KL anglcongegtato the clearing pipe 28

by a docking port 34. A controller 32 controls the operation 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 refuse 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
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suction device. The refuse suction device conprises: a

suction punp, a pre-punp inlet duct and a post-punp
wo@uiokes4s0uct , the pre-punp inlet duct and t he POFSCIOSM0079

outl et duct being in fluid _conmunication with each

ot her through the punp. The? refuse suction device al so

conprises at least o pre-punp or post-punp . external
portcepiding tgjoe @gRATERS [BF PIFSER lfl}ﬁ%ﬂt’ﬁ&rrgl?fedﬁ @@‘“‘5@; %‘é“g“se
I [ i SEng. an | .
suctfil deffe’ e SARARLARE hnFT R LP, ElolbPEmPY pR fump inlet
ductpndta pedpdrhe ovtlktldett, el prg-pumpfinlet ductenrhiing pest-pompwiutlet duct
. each other thrqugh the refuse collection c art ment .

being s N OUTGBPO Y U e CHEHED BERAGED-| L0 HFDH ghepion
deviEOHIRY BhEBLiiRRt Waltlonk Pee-Phifip RY BBstifilng) exdeght pothi fdid

| east one pre-punp or post-punp port is operable to
conmgaimmetith the punpored a pefase ¢edleptiompeonppartonest kemprisingial rafuse and

. .refuse sucti vi ce. Agcor.dj 0 secongd._ aspect .qf
air G SGFaRti Sl 3 1o P aRiteLo Suf uRERRRrhRRE huil
comfiRinic@fibh VtheHSH e CBrRighThé fdseldoeet dnf onSfartnibaht. VITHS Adfuse

refuse suction devices, each as defined in the first

collegtips compaiaeri@vilelds imfluidcomraenieaidnivith thel nredpump iaked duct.

he ) b8 g SRGL0BEp R TSI B B EUEL LB r e

pump] &&miothet, Bitailid rofuse klngioa desicpr ovi ded a ref use
coll ection systemconprising a plurality of -
i nterconnected individual refuse suction devices. Each
Of AdBGralil 9S8l dsBELs SF e Ssch PRENS ihdfe BUALLAR a rofuse
punp, a pre-punp infet duct and a post-punp outl et
colladtion systére cpmeripingp plurhlety ofuedivisinel refise poctionplenzeseatlets

duct being in fluyid comunicati W th each ath
i Ji TSP Btir) e SpVPRRE COMReehE gL AR o pecther
and/6'8 sBlied B3R sERRNNEIsuRY Mdetidrer nal port in fluid

connexion with the punp. At |east one pre-punp

external port or at |east one post-punp external port

of ,one .of the, deyjc ' . l.east . pne

po o bARPE ety e FRARE GG R ATV Ragtose
colleBgi60 b ybtdit co@pdsih@dplitalag e thte@bnidvtedih @B adiial tefy@Butioh

there is provided a systemaccording to the third .
devigasp diach ofhsrelupe JicHon AeYiSrsecomInTisnt Ayt puER g Py inlet

st SRS IR SRS SR B b ol

being ysflewh doarmunication 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.
At least one pre-pump external port or at least one post-pump external port of one of the
devices is connected to at least one post-pump external port of another one of the

devices.

According to a fourth aspect of the present invention, there is provided a system
according to the third aspect, wherein one or more of the suction devices is as defined in-

the first aspect.

- According to a fifth aspect of the present invention, there is provided a system for

collecting refuse comprising a plurality of suction devices. The suction devices are



10

15

20

25

30

collecting refuse conprising a plurality of suction
devi ces. The suction devices areconnected together in
w@arals4shy to add airfl ows together, in seriesP@I/$62005/000079
refuse collecting line. According to a sixth aspect of
the present invention, ther® is provided a system for
coll ecting refuse conprising a plurality of suction )
conngeteil degpther e paiabiel, tmaddeairflavss tagether imsesies withagefise eoligsting
series, to add suction pressures together, in series
with a refuse collecting line. According to a seventh
aspect of the present invention, there is provided a
nmet hod of providing a refuse collection system,
cofysEPreingtos Bxthdsprst af g dressniiBxention therdls prgyidides system
for c%hgﬁ@%(fgﬁge c{n’n%)ftiging %lu?aff FRRRESH FevideS C ?ﬁg 5i¥ioh Aefiles are
elrg aspec tHe "presént invention, there is
conrered itegthe insdrivadtoafddsotticecpressyrasadgivercmngperieswithy a refuse
(gnodeing a system according to any one of the second,
collgcting Hngnd si xt h aspects and activating one or nore of
the suction devices of the systemto suck up refuse.
According to a ninth aspect of the present invention,
t héwceoridingognsestenth aspast pibitie pfeset iheantiongthersfisiprovided a

C I Si. conpect i a plyrality of suct.ion devices. ..
methpd ity aqetis selicin Syl combPng i finge Tycpgoording
to ard drfel STe §R084, THth arldsisBlakfgtsM th a source of refuse

through a refuse collecting |ine. The nmethod further

conprises activating one or nore of the suction

EnfscaR R RS, of BRI Rl ol HRi0ca o

metﬁoﬂrﬁf!&cd)ﬁgcpﬁtgtreﬁlﬁe g&rﬁ?ﬂﬁiﬁlg l@fdvidiﬁg e @j/s;ctaﬁ,acédt&fng tb @ny one of the
provided a nethod of coll ecting refuse conprising
secop, fHEr andgxth aspertnind detiypting eae Qfﬁn%r@\ﬂ%@g‘sﬁucmd%‘ms o the

Systgﬁygﬁgﬁ@rrgﬁﬁg_nnect ed in series to add suction

pressures together, in series with a source of refuse
through a refuse collecting |ine. The method further

O 353 A5 AR PR B G LT B B o
of clRCaMPRfideeohifrishs ahédmbiafutalifReof 0666 dividks! Thésuction

eleventh aspect of the present invention, there is
devigrsawé deheateddn hardllelfto add eirlpiva tpesthenfin seriesoyithee squrep of

sy.stem conpri si .connectq n 0 r.aplurality of
refusb S daPRsk bR G DREC ththeh BRI ARG dcfkple one or
mor@&PM6 kuctioh ddoeb teduck@efasklfrom the source of refuse, through the refuse

collecting line.

line.

According to a tenth aspect of the present invention, there is provided a method

of collecting refuse comprising connecting a plurality of suction devices. The suction

devices are connected in series to add suction pressures together, in series with a source

of refuse through a refuse collecting line. The method further comprises activating one

or more of the suction devices to suck refuse from the source of refuse; through the

refuse collecting line.

According to a eleventh aspect of the present invention, there is provided a

method of assembling a refuse collecting system comprising connecting together a



10

15

20

25

30

airflows together and/or in series to add suction
pressures together. Brief Description of the Draw ngs

WA koos/08450€nt i on i s now descri bed by way of nonP¢T/86:20085000079
exanples, with reference tp the acconpanyi ng draw ngs,
in which:- Figure 1 schematically illustrates a khown

el o4 S Bl e B DY B Pt ettt aad
airflobRtSFiR)r aRlAE Vet 8f adi ot PRbduedk thediHge suction

unit  of the present invention; Figure 3 Is a schematic
internal top plan view of the refuse suction unit of

. Figure .2; Ei e 4. is a schematic perspective view of
B“ef{:lé\%CE‘Bﬂﬁ?l’?gfl?%ﬁr%‘ﬁ@lgFon units |inked together; Figures
SAREveidn ik We v @E@iﬂeﬁﬁbyﬁ@dgﬁiﬂ rﬁ)h—lﬁﬁftﬁ@%ﬁﬁﬁﬁgﬁ, Wih Frence
conbi nation suction units; Figures 6A and 6

to thej gerempaaing drawindsein whichingenent of two conbi nati on

s ' i.tsi. Fi L ic internal side
S skihicaltk Mo ko FORREhostl Piseiin Sitem
in a nhilggtoeeBbuikligg;schematic internal top plan view of the
- refuse suction unit of Figure 7; Fiqure 9 is a ] )
s CH@RALiIE A FrHeBIANSIInteTabsids BTt aondninaiongaiss gictionanit of
thepr@&é?z?ﬁﬂ% ddention; Figures 10Aand 10Billustrate a
par a e? and series arrangenent, respectively, of two
s Higure 8 ug & sdrematic istprng] ppée diew ottt ddfiBe istdtiontunitt of Figure
9 scal ed-up arrangenents of pairs of split suction
> units; Figure 12 illustrates an arrangenent of

M dir@ ki s & SéHéRRtiEPeisPediVe VIRH bf W Feotihath suction units linked

together;

Figures 5A and 5B illustrate two parallel arrangements of two 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 10B illustrate a parallel and series arrangement, respectively, of
two split suction units;

Figures 11A and 11B illustrate scaled-up arrangements of pairs of split suction
units;

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

Figures 13A and 13B illustrate valve positions of the multiple refuse units of
Figure 12.
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units; and Figures 13A and 13B illustrate val ve
positions of the nmultiple refuse units of Figure
wda2o0Bes#0d ed Description Figure 2 i s a schematPCT/SGZ®5/000079
view of a conbination ref use suction unit 100
according to a first enbodinent of the present
ntion. Figure 3 is a schematic internal top plan
Detail, ﬁﬁ%’f N8 efuse suction unit of Figure 2. The
conbi nation suction unit 100, in non-limting summary,
IS a nmobile pneumatic conbi nat| on suction and refuse
sthégurgd isippehenmictside vigw &f RSOPDHILAR tefuseypiction unit 100
0
accorgllnrgrR gﬂ&%&n&gglprgg}tgo%ﬁ pr@ gt %:l’f’o\’%{lté&ln gpé{ %?gg L, SC’Ih%%lalth u‘?t@mal
toppMﬁ&Mﬁﬂhﬁ]ﬁeﬁhé&sxﬁﬁdnhﬁﬁoﬁFwﬁp, inlet ports 114 and
post punp, outlet ports 116. The second conpartnent 104
is a refuse storage conpartnent and has a ref use
t{e%ﬁﬁbﬂﬁtxgﬁﬁﬁét% @G id A ElimP S sub@Ragh oblle
An i nterconnecting duct 124 conne ts %
pneumalid atmbhatidnsustooaa] mﬁmpatdrmumumﬂ hayutg‘uehmuslng with two
fir rtoent 102. An ut hose .126 connects
comppigentsi1D, {6 T besSromsindl AR A RS CoTpRpgiand
contaﬁﬁlérlﬁ&ﬁélforrv%&&iﬁﬁ pudpen 2tdng h‘é@? rﬂ%meﬂ-ﬂ&td B14 dHdRet-
on, it draws refuse and air e i nput hose 126
pumpl, nutd)ettphés é&o"ﬁhle wnp@c@mpmmqmzw Th@rfrfwelﬁ@raﬂﬁﬂ opspastment

econ art 04 a e air
and it et Ghp Sotg et Pt «E SRR RPt TR R end 88 o (B e
intercé AG4EERYE, AUEI24AoRhettSdhietoyitl O of3hE fecond bd)rﬁparﬁﬁbﬁtsl 0gas thesinlet
connected in serl es and/or in par allel,

of thagst capummpinasml | 7-cAB dmpH pere L2Gonappt Bysinlst Bor A22 e fhes
seconfUBAAHRRN IS, RO SHELHOD WSS ichfn WomaPPAY e

ara connexi on  al
on, it idkaws rteﬁlsb and aialakahgutie ﬁ!p(lt)]ll(tkle rlg6 tinto tiwesbcorih eompgramértt i 04

t he pneunmatic s em magde u f s ‘unpits .is thus
The rofiss PispBoRAdEs BEPEAES SerRBY ComBraET U (R TRE out o
the ﬁljsggorg?zﬁnﬁ‘erﬁ 93 hﬂ(gtoliﬁg wabiinh PEmbOAp18faliRy HPRIchSuction units can

cont shaped and sized to be hount’ed onto a
be conedriain sewdmdé;s Hapargﬂﬁlyumng pesighanyr andgirewamppogsas

arpropendt SRR SEOLBTA B b SRRl b FRAGE I Bording
need. gixauara:dn@e;@&; Adwohe Al Glow ﬁme fRaRAGP adbdrahig t6heed. tThe

may, for instance be shaped and sized as a_standard
capacity oif et pnsomptie sestem Tiade $1p o sudy unitsds thus flexible and scalable.

The combination suction unit 100 has a housing 132, in the form of a mobile
container, shaped and sized to be mounted onto a vehicle, such as a lorry or truck or
railway wagon. The housing 132 is substantially a parallepipedoﬁ 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

. housing 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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housi ng 132 are enclosed with side and top and bottom
panel s 134. Sonme of these panels 134 are fixed whil st
worhensisnny be detachabl e, openable or hinged PCI/862H08000079
or in part. Sone of these panels 134 have openi ngs and
others have ventilation |ofvres (not shown).The refuse
conbi nation suction unit 100 has two conpartnents, a
f i The refase cosphination selgtnwamltréw he_l_sdwo compagmsatson first, air
use stor st, and .seco
suetigf s EpibRAE, 8 b sd S50 ShBRRRRedhiidnd AR05RE H¥ ana
secofi®BRds2dfeHe hyustngdEB2t l’EheQWoWﬁﬂrﬂpait%ﬁmtsTdﬂes pafdtéd by a partition wall
conpartment 102 has a vacuum punp 112 situated in a
136.mai n duct, which extends between a water scrubber 138
and a flrst air filter 140, also in the first
conpartment 102. The water scrubber 138 is nounted at
t h&hé fise comphdiaeltd@itag a%3d2uum amptne siasitd id Omanbdict,
first air fl|§ 140 is_nounted at the top of

36. h
WhiC%lr?ét%-éra gﬁweaszvaﬁréémﬂ? gr F3%and ahigst af fiftapl4fh alsp i r#’(}; theaﬁrst
com]%z{fﬁnélﬁ Res] #1% FEr QubtRe 188 ShoGREPE thHEQs‘e ofPRe h 13&

Irst air |ter 140 exhausts air to the atm)sp

‘near phengartitioretwalh386.i The fitk® anffiltend40rid moghted at thetomﬁth«t heusing

132 S e g SO g i af (05 CDPreiferend g ihe, Ao caBRp Aot 492.

The i€ afrifIR} 140 ERALIERR o HPatmOspliee® outl et portion 146
of the main duct, between the punp 112 and the first

air filter 140 also has two post-punp branch ducts 148

OB oy 9 S P v
scruKB¢Eﬂ3$h§ﬁ0&dfprE fp¥iedich dudes 140 lind VIR, SicdCAckside Sf the

148 branch off, otheflrst air filter 140, The np
first posppartment1 03 A PHElPdWﬂFhEOIHﬁP A4 o thepnaja dugiebetivesn ﬁgv: pump

t I .
112 4R 6 L 156 AUORAS ook BuB Ui Hulrs 18 AfdlHy ottt
also oe modabh) side of thedirpiogmphittent heé2. pAa-optleqpobti@nti0 dﬁthé fain
144 end fromthe main duct in._thi rlzon
duct 5}6%611 omﬂ%eﬂb B@PF%E“‘BB&%“BE d&%?‘&? ﬂ% o the, fgst air
ﬁhmq@bends horizontally fromthe punp 112, close to the

end of the housing 132, then turns vertically upward
to the first air filter 140. The post-punp branch

S 148 xt end f uct at .th W wher e
¢ oS B 28 Rt £ P st et Rt Pty Bm o Rar
scrub‘ﬂamsm Aot PAlfihe lhe?m: bf dl@qlbﬁs1ﬁé432>fh@ﬂ&t&rms% dMhorizontal
panel s on either si
direction to the pump 112. The pre-pump branch ducts 144 extend from the main duct in
this horizontal portion. The pump outlet portion 146 of the main duct extends
horizontally from the pump 112, close to the end of 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 portion 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
side ports 114 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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housi ng 132 and each termnates with a flanged

pre-punp side port 114. The pre-punp side ports 114
wa@e@sosessrabl e with nmatching flange pl ates. Li REWBEB05/000079

the two post-punp branch ducts 148 extend through

panel s on either side of the housing 132 and each

termnates with a flanged post-punp side port 116. The
closgable wigh mpatehing flgnge rlated. 6 Thy prermywamside posty El%ﬁtddehgump side
fil e . - ' 1
po 90 PP o E0 60 PRSI B SRR e s p e e
pumbhédesRire aad ey pdst-ptunpgile pbias 11 b avigasconnedidrs f@r@pueing hoses
side ports_ and the post-punp side ports 116 act as
theretp, s EPHISEIqNGP COBMTEYT PHRPTFIE e sEstangmiBor  connexi on
to connectors or ports of other suction units. A
pre-filter valve 156 sits in the vertical portion of
t he\. prenfdtapvilvetl Speits inothe Ydiicelf pdrtien ofiihe pdoptoutlaborion 146 of

t he post - br anch ct 48. T re-filter e
the g 000 GREYIBF Bon o ateh AR LA R gt Falgd 156 &
opelﬁgl'éttd.) Qﬁeﬁl&ad@sfe thé ﬁulgﬁitoﬁtel&#fb%iorpﬂ@\@ﬁﬁe W @&‘é,tH&AW&n the post-

~branch” ducts 148 an e first air filter 140.
pumpbsanshrductsrids @hd Vi fist ais§lter 149. | A pecapimp brankle vplve 1 p8isits in

brapnch ducts, 14 bet the pu inlet porti .
each g G Brecif et A 1RE BiiepihitPunfiuty Pion P offfc main
ductPR@d thepteRpuipdiedpya Me. 10Postipuing Braetvhles 160N6ts in each of the

post - punp branch ducts 148, between the punp outl et

postriwmn yanahydycsT 148, betieen theunmmendtlat partiop o 9 s mpigaluct and
' f e ] '
the Rk bip 4fe PR Ta8, EhiforthERRHAH SVERLE: Top Matbadenty,
operhbslane bpatumtcldsb4he dogpective Braneh duetel 145P48.s al so nount ed
in the first compartnent 102 for running the vacuum
punp 112. Qther types of primer may be used for
MU d@ire @208 Ao nidhtc@iR R GrsPEorfd&rhdnt $0TRIrinihg the
fluid notor, as appropriate. The second conpartmsn%
vacut@vipurap 1 82.dthpaiypes ofpirier nidbemset ifor futning tlee ponp dott or
l.ate 164. extends gsubstantially across the width of
exarf o leS i QAP AT ¢ A0 R oBGHBact or pl ate 164 i s
operated by neans of actuators (not shown) which push
(or pull) it fromits rest position by the partition

wallhe sgond gompadinerin@ddap o spmpaetonplatedi64arithin ﬁoéﬁéﬁg
y 0
comffbd e 108 SERSLSERALLTRI, oo 15255 o

104.iTHe@bnipactor pRE: 164 ik bperari biyi@eant of wtiigtbrsi (Botashbw@h &#ich push
the outlet of a refuse inlet hose 126. A nesh filter
(or pulyitdione e seshposiiian by e pastition wall 136 to an extended position nearer

an opposing wall of the second compartment 104, at the second end of the housing 132.

The second compartment 104 has an inlet port 122 in its ceiling, 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 down from the end of the

.interconnecting duct 124 into the water in the water scrubber 138.
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the rest of the ceiling of the second conpartnent 104
and i s encl osed above the ceiling by an end of an

w0 niosogsmect i ng duct 124. The i nt erconnect i ngpd/8G2002400079
ext ends between from above {he ceiling of the second
conpartnment 104, through the8 ceiling of the first
conpartnent 102, beside the partition wall 136, and
term nates just above the water level in the water

sc rma{terls%%ub‘tér 15€3% RbEdEdRRGEanf 15@@81]11%8&1186212&:3 » f’glge?%)@ter

fromthe end of the interconnectin
Scruhhme}?: i aksat inelugas @seccond [ﬁlltbeWOl %thTmecamqﬂe of plastiteteridl3 8bove

f dust
the BiefilSshg i BTl it Pholn drevent whter doplatia the air
confifg SffaN@ B &f thé WAt Hont eJEBHIRE KRl watdPQYRbilg39at er . The

second air filter 170 acts as a barrier to prevent
vvater dropl ets in the alr com ng of f and out of the

ter scr ubber .138. .The
vt o PR PR OB A8 i PuthSpty goons
end pﬁtﬂe ifilephdde12636 ﬂﬁmlde Bﬂt}@ffoﬁMamdﬂ &ictdPse 148 ﬁnd R) thB8utput
ends of the four branch ducts 114, 148 and to th

of the firstair Gleq 40t i rst air filter 140. When the pri msr is
turned on, the vacuum punp 112 sucks air in fromthe
punp inlet portion 142 of the main duct. Provided the
t woVhenethp pripeb istoededdung the vhédurapemgl Id9edckd 4if i frdh the pump

t he re re t he water scrubber 138.
intelgiorlor, PP i B e d he Bre Bifmesed Birpeh dias afs are
clostd1iiyah tﬁr‘ﬁ%e&?ée@ Ehe?}ééém%qh tﬂeg@ate;r Eﬁrﬁb% ] 3{31 u W‘r is %l‘fe%sdrawn

air from t he secon corrpart ment
dowd thevmtes¢anoieeitduct h24 et themghrithewateo seullRs . 132rh (rms trharretakes

cti;on_or vac at, .t.he nd end. t he_ref
i ol e S o PardREE HO0, St o BRI Gt i g fndst ose
126. nm‘husgl HRYElsUBucht Do MRUBMR teYeBbnd&@d d fAhe Pe‘fgse%leE h&se 126.
mai n duct due to the presence of the rubber flap which

Waten fgoe heapatensorablier 488 19 ot gayen e irto theepumen mlet |Pbrttd1ne1 42 of the

maPAEIRHED Al SHRERRGR bV DL R-DY BT A6bs b 8 Pass over

the vpatert iif dre ptéfﬁ:utﬁdlffeﬂenmismuﬁitﬁéntly/ls@ldm ng the post-punp
branch ducts 148 are closed and the pre-filter valve
156 is open, the air passes to the first air filter

14@1@@%&&? [l ?% EJ\S%;@ Wgh % oh léttpo?ﬁgn {44 §fhe

140 typlcal ude t'o T enove
mainpdiztr 4ssulitiog therpnst-pump fordrchidudid 048 ack ctlb:&dvmtl glie pre-filter valve

scrubher 138 ca e .at positions. |In that
156 3 08T i oL 2050 P EEH il 00 B Hhebes 6oty Ariespherey e
first BRFiltSR1 4Rfypidally hll&des activated charcoal to remove odours.

The first air filter 140 and the water scrubbér 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

+ is 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 pumio 112

~ draws in air and refuse through the flexible hose 126 into the second compartment 104.
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water in the air being exhausted. The aimis to renove

the dust and odours before the air is exhausted.
w@\dossEdd vel y, the first air filter 140 and tPEI/862005/000079

scrubber 138 may be at the same end (before or after

the punp 112). In use, as shown in Fi gure 2, the

vacuun1generated by the vacuum punp 112 draws in air
Duegigly torthe deqrense iy Hierebooity ok il Ar Hesam @bes pindosucked into the
I : r ecrease in
scoof IS0ASARMROICTER] pedf o AR ik di3nla. AESERER By Ate
matdrind sepatesfean bk £i0 sPednh TR nind 20dimatd ap dretYoytodUeS the séddad

ef fect of avity, the refuse_or. waste materials
comg@ﬁ&?%@‘*f htiE el mopUTK s Eaefugils A fvareated atthe top of the
secol@ %ﬁgb&&eﬁmﬁg{&gg HEORRE £10EN66 10 the id1eE o AHE iﬁ%m ect duct
nost | r the {u(])p

devoid o use, Is then evacuated at
124,¢he intecomeoindict b2 ahe sezond b 4iltehit By e whier sasbbeki1B8 ghe
166 to i nl.et. of .t i.nterconnect duct 124, the
Vam?*ﬂBWQBEEgﬁwyéﬁé¥sﬁﬁﬁgﬁ?ﬂébsecond air filter 170, the
wat er scrubber 138, the vacuum punp 112 and the first
air filter 140. The end panel of the second

corfpaepdpinel obihetsaeons qomiagateat 10Fphastagnilgate 72 dbr external

. ilga 72 1S, pi voted, al ong,i.ts top edge
acceff 058 JuilehlE1 7238 PRI A dFe ii51oR eff Flt &' PREPIE R REns Y
actutogUhet shhwn T Eiguat By ate tdifgitel T20oMfowishRe Fehidés®llected in the
ected in the second chanber 104 to be discharged

col | . )
secopth ghainbes 184 &9 badisspraerhandealloms siesaingsmd apainisaancetof @t least the
ment 104. . On the underside of the
Secoé%%@lﬂﬁ%\rﬁﬁgﬁr%qgﬁbti on unit 100, near both ends of the
housing 132 is a pair of rollers 174. These rollers
17 e arranged_ al ong.a common axis parallel tg the
i Gohepderd0R R e Rihgt s Wi B hoth s phibe
housHRETBY Bhlpdir of Flldrs 1 P8 At R IBHAOS 40k ' i
""AC the e_r?grof the housi r?g 132, on t%g?%léégﬁgiggglf&tﬁﬁ%maxls
parali¢ldo dfe widéh 61 the hoysing 1 3 biyt acosyraed apant solthat, eack ralldr ug4 is
/6 far hani ¢ handl i ng of the conbi nation suction
neartl}ﬁel?({gf%m%'cﬁ%lﬁlggﬁézal so a simlar lug 176 on the other
(refuse conpartnment) end, for inproved flexibility of
handl i ng.. The conbi nati on suction unit 100 is

t ypit teiang of dhechausingd 3R aew thsutsidaef theiend ofithe fisst ésnction)

. ASA 1 . ' f .the .
g i N
100. 1Pieré i atonnemileivgd Tohe tieoticn(efes tordfarahedthend)ifdt ifproved

ﬂexigiflitytl Qte ha%ldf)e 28 to

ng.

The combination suction unit 100 is typically used to replace both the suction éystem 30
and bins 16 at the refuse collecting centre 14 (of the system shown in Figure 1). The free
end of the hose 126 is connected 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 at 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 fashion, 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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all ow refuse to be sucked out fromthe collection
chanbers 26. The conbi nati on suction unit 100 nmay
wepiokmes4she | eft at the refuse coll ecting centreCl/8G2005/000079
until it is full, or else driven to the |ocation,
filled up and taken away, W& hout having to be I owered
the ground, . Thus it can erate i.n a hybrid

t 'y per .
hybﬁggmraﬁgnaé Ranakility epahies %?O%I?igathw fetion prjt 10Q b bgusepanore

oGl 1, RSN D ErARBle il adeihe e Bt at ditferem

pointsafieethetehrma mudtiplg dodlang stheomsd) asfhappers infargdrelevelopments or
cqnbi nati on suction unit 100. Thehybrid operati onal

sevegasas) VHOBRERILEC N P RAtPL AR o0 AP TS oap be

drivBProtp8 o BRSO fEhdmh & Rk I DhelrBRRe lond 411 WRSuIBPRIJoCRAE %tations
For exanple if the access to the refuse 1t at

can bi¢ mptiedintpibiespmbination sedtmmeaindr KO0rhefare il prockedk iantre dump,

at.ions),. as_h ns. itn. |l arger, deyel opnents.or. ..
tran i & inf RerdBOEP B RiscbnfiRs 5 S-SR R Gieting by cach
singRelddlckiB stitioh ahdPerdinigliiléGhost 3R HRAIME I ven round to
each of themin turn. The refuse fromall the multiple
docki ng stations can be enptied into the conbination
sugki it [ roceeds to the du .
o r 2Pl ' 4386 REGepl RS S fitmicist e B0 ppcasiopatty
as nddebdara Afpedaah @se)ild comhpdctor@ldy 16aNrBieAdh thedosdthWite
. Station and remai ning idl e nost of the tine. The
directipayqfdhe srsprd q@uaparecnt 4 8¢ tensapash thegelise BietsiRuous| v
but is used occasionally as necessary. After each use,
the conpactor plate 164 is driven in the | engthw se
di Méledni thesarbnd hempatoad 10dmfarcombidatibi 4udtivpnamipBtis fiied up
..refuse therein, Wien the secgnd co tment 104 of a
with G 05 PIRSRV ISR POTFRATER FEBb tieSeRes FalpelBe Gt Hofitoe,
comBina@bNIcHbA Gnit Q00 8 KRHBY 86 1bF &Mt 18 by 8 YSELFAES THcan be
~centre 14, the conbination suction unit 100 is hoi st edam
in a gipglefagtioresulmplibingypankcod by ivay afronelof theHiigs tHmaridalrageing the

-y e .acti or by lijfting up,one.en way. of . one
unit TpOYE REHCEE g It B HIERT F b poBtin oy enc
of thefunft. 1A stk vk triick & A& e @ed td elivek HRS mbidatiuRRetidd wdt 100
the lower end of the unit. A hook lift truck can al so
and pyshitiagp placen ityedlersne’4e ombi nati on suction unit 100
and push it into place on its rollers 174. The suction
units 100 not only can be used al one, but can al so be
us&He surtioaiunits (00 notrondly edi vy used atvdkshticam alse H8 aket) in pairs (or
igure 4 sr%ovvs a parallel arrangenent of two suction

.. Fi
mgrﬁﬁ%’i%“’&%%& DEORSEATYEi de by side. In this arrangenent,

the pre-punp and post-punp ports 114, 116 of the
suction _ : .
Figure 4 shows a parallel arrangement of two suction units 1004, 100B, side by

side. In this arrangement, the pre-pump and post-pump ports 114, 116 of the suction
units 100A, 100B, which are on the outside sides of the combinations units (i.e. on the
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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units 100A, 100B, which are on the outside sides of
the conbinations units (i.e. on the sides not directly

w0 awsngsohe ot her suction unit) are cl osed by PEESE2005/000079
fl anges (and/or by their branch valves). A connector
station 182 is sited betweeh the two suction units

100A, .100B,. _at . a paosition roughly in the centre
bethhedrridewds Gight pide) w&rw%aorbbi% and thsgrostspumn port 136A of

the 13 iifiph Uik 3608 uflPcorabetbd s ¥dgaMEL iR 183, W0 Bonocion is
via afdt, three gt copueporwst 1848AThE indide fide deft sude} prerpunip port

0 re connect ed t connector, stati.qn_182. The
1148 g e RE-PUmp Part&_tlgﬁrogﬁ}e i SUign a8 OUBFE e gonnected to
the cbBftéstorgidnm2d ertel Benddisd ié vﬂfi Q@écoﬁﬂ?th%éma)p%&neétwf ﬁ’oste

and the post-punp port 116B of the second suction uni
184R.0Tha fiest sbmuectohnect 8 has a fist porpecp oretsit88A| and alBat post-

pomf 86 RN Lottt i e BTt byt L8 Sk 1RRESSp pPet 164,
resp&Uti®eBY BPthie Hretsud @G udn d0GA.f Thé beddg LouiBRtor Ab&S 18U s a

connected to the pre-punp port 114A and the post-punp

secopd pre-nurBAinl el Beanid\aejepondpost-pampi inkst 190k tdoaneatid to the pre-
. e c e B,.has .a C . .

o P R SR P ERARTRE 1B B En R BT 4 TR ppomie
100B.oThetipathdése 106 phepiithe spoidn dnitsBibie chdteoFgire BUAR input

part 116B., respecti \_/elp)é, of the second suction unit
hose1lg6A, ofthe firsh sugtionawds 1094 bes sh&eeend piéached tq mportiam the top of

j f ki i f

the S AL e M Ao, Lo eI SR oh R Bt B of
Figuee f4dh¢ input hdve 126B affthd seeondnmtion anitd08B) bas ilBPee ehdettached

I nput _hose 126 qf. the .ot suction unit (in the case
toa%‘?rpﬁ‘&}?rtgpﬂ%agﬂg“P%ﬁtﬁpo%gg 126B of the second suction
unit 100B) has its free end attached to a port on the

to%hof a docking station 192. The connector station ]
187%h¢ sonnegion statipn 82 isroganetllycibeiditiodkowith farperts ¢o ittone in

. 0 Ln_each of t pROSI N ides and one in qnpe, of ... ..
cach 3P B BB He' 4 PHRRE Bt i O 305 BT indjcBo vithin
the bldvk thepbiss 4l IntérBégiecy BidCthat theielvah BatfluidA6® beBech@ny and all

fluid flow between any and all of them Any port can

of thgra. Ayt $andhe dloged thecoutsidenhy way of a cev@ plase.aflternatively,
a0 . "

closdbf IR Ao FLAASPULS 193 GRITRRnPE i Bl

conntcted hethe whtsidbeofahe pore. Phe Hockifestdiberk 1 IRissimilarpexctPiXthaisit

simlar, except that it |acks the additiaqnal port, in
lacks g agfitipped noridaong A W@ﬁé@ n&wﬁwﬁ a{pArtiip ifs aﬂ%éﬁlg? gstead
I. . I . - ) |
of 38R WALl BLAS oSl e ey
even be the same, except in their use.

Figures 5A, 5B, 6A and 6B are top plan views of the arrangement of Figure 4.
The valves in the suction 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 ﬂpw 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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even be the same, except in their use. Figures 5A 5B,

6A and 6B are top plan views of the arrangenent of
Wo-2@angisds The valves in the suction units (anBCHRGE®S/000079

in the connector station, vvhere present) are opened

and closed in particular ar |2angerrents to obtain

parall el and series airflows throug he suctiagn .
5B repipsest aigfloy i @ prisdlgl BEASHICRL (AL féur e dashedggrow lines in

B R R A G S

hoses that are not cl osed off at one end. The solid

arrow lines in Flgur S sent_airflo

paiBf feftedarrog éléﬁse‘ﬂt @ggs 35&@@?“ THIMbinE éatt%rﬁvﬁshed
arrow 1iRES in Mofied %Aezﬁld% ges@xﬁ diﬁﬂﬁel%ﬁfgs Rk feQWnhébtér station 182

series arrangenent descrl bed). The dotted arrow
that niap s ubed 45 ajwmlvﬁﬁtoammgme aput h¢ﬁ@s d 20 16, dotitesdisoand

d dﬁs41‘eg%arrow l'ines in Figures 6A and 6B represent
eSCHpe routes fromthe connector station 182 that may

be used as alternatives to using the input hoses 126A,
126B, as are al so described later. In Fltgures 5A and

5 BlmFigigisdA aidoyB etighier ﬂOYYcﬂﬁ%fr eqmpyred withdhat aghicwsrhy a

t
singEuficn it L PEidh comsd hup RSP B b B8N,
colldRtiom Eysbeig) Bydarfdi@ingathe omlgagae:s aAd galvas wq&mhde arpawllélesuttmn
paral |l el suction arrangenent. The pre-punp b

arranggmgat. 1@5@5@%@%@%@&%%@%@ p@%trm@m@@p\cfbva% LG6OA
t

of s oGSt By U brchciogl! 8 8366 pifiy bianb Gl b0 T

secopd suqbionunkirl@0Bh Fhelpreplnd Br:ﬂfchlvhh'esléBBnr.f tisusscomhsuchiph unit

1008 fsagens 2B B eiine DEBBRVALe JHaT i sk ibor ptb 00K is shown

md&ﬁ-ﬁ@ﬁh@?bedaﬁsé lﬁ?ﬂ@'alt@ﬁlaﬁ% Y RarREBRNSITE Blre BfA, Eembed Bier, it is
described later, it is open. In Figuré 5A 'the flow of

opemai r between the two suction units 100A, 100B, is: i)
t hrough the input hose 126B ofthe second suction unit
100B; ii) fromthe left side pre-punp port 114B of the

S eGPPdufSA | thE flofi of aiE¥Bivedd the twh swtioh uhhe 1 00L&, 1D0Bpis:
inlet 188B of the second connector hose 184B, to a

si Be pofhrowgh theanru hpsect26B afithe sesand syctiop ppitilQPBigh
ey ConAged @ 161 b BRb-pitfp pb? 1148 of R Ld Sbeidil it 1008;
iii)  through the pre-pump inlet 188B of the second connector hose 184B, to a
side port of the connector station 182; .
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.

- There is further airflow within the two suction units 1004, 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 tﬁe first suction unit 100A, all the air
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182; v) through the input hose 126A of the first
suction unit 100A; and vi) to the input port of the
WO 2e0so84soct i on unit 100A. There is further ai rP¢D86G2005/000079
within the two suctionunits 100A, 100B. Wthin the
second suction unit 100B, the airflow splits at the

pre- pu branch duct, with so i.r passing out ]
passep, F@w@mbﬁ eiaftbqhtct,slneiédwﬁéhwage ewan WBA and thepuilefmagtion
150§bove. The rest of the air passes through the main
uct of the second suction unit 100B, including
t hrough the bl ower 112B and the outlet portion 150B.

In_the first _suction unit 100A, al] t i rpasses
t hrioGEHS PA i geh f_ﬁrér ERATAEOL #956336_3? ﬁlgcw_c%fwed at
bothlcbAfle Ak ke Bt LiedioR Ynit! 1@0A](§Rénat38_\t}?, &t dould'Be ?ﬁaf {SOI QY

through the first connector hose 1 since |
relevAnd perd| atithe isonrrecton statien brimgtabosedle Therpe-fidtec valves offthe first and

1Q0A(al ternatjye it could,he,due to th el evant
secof]spe i fY @ 0N LA e et Sioi Bt (e s of the
firstRG&idnl dniter00waik 8 Gedin pabdlel td e s@tbnFEUVEECEHE lc®iBn unit 100B,
.. units 100A, 100Bare open, Wth this arrangenent, the
joiningdegesher ¢ therpse-ppmprdust ef the acognd suctipgainit Ae foriipcreased

. r. ~ ' the.secao Lon | &
airt o liold B 608 oo ASRERAE footh TRy ARG Y s drawn
into 98¢ degbsietin the rafiset stdr@@Bcorhpdrirhdit bE dReEc@id fufivn ufit 1 DEB.

i nput hose 126B of the second suction unit 100B. . )
All thatppsess flyaughstothe frfusegteragn eompabuent of thefshaictien ygik 100A is
air. Storage conpartnent of the second suction unit 100B.

Al'l that passes through to the refuse storage

conpartnment of the first suction unit 100Ais air. Once

th t t 4 of t / d .
0 B HETRREE SHEEE SORURRFIeR: Wik qiyhe Fisphd SIHPBRILd 098 s
(suffiientfy) &8l 61Rsuse ol Nfie 1R ehdstth BFS IphLhosit 826 ng%d

over, to the position shown in Figure 5B. That is t
over; tpethe ppsitiomghosvmindigure SBnellat isthatdhe inpuhhesei 26 A0dihe first

Q. t rt . of the dogcking,station,L92
suctGRAARAOBR 1 Sordcl O ufan pSie oL UG foRfbe a2 G o mp
hoselI26B! o thosueed attiba uhltd 00BRs pinected td the t619Poe 6F tie connector

station 182. The only valve and gate positions that

statign £8%1i Fhepndyivalye and Bafs @osifonsibatire diffgsentrare thosa Bethe pre-

pom B4 98 3OS SHRREEK A OOPER 1, rce
pumpaslet 188A%f the fipse bomitctoe hbkee] iAcisapen whileehe FBBmp inlet 188B

-of the second connector hose 184B is closed. The pre-pump branch valve 158B of the

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

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

The flow of air in the parallel arrangement of Figure 5B, between the two suction
units 100A, 100B, is:

1) 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;

iii)  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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of the second connector hose 184B is cl osed. The
pre-punp branch val ve 158B of the second suction unit
wQaWBhsssshown in dotted |ines because, in the PCT/SG2005/000079

alternative arrangenment of Figure 5B, described |ater,

it is open. The flow of air'4n the parall el

arrangenent of Figure 5B, between the two suction

univ)s 10opsugh theRonjestor;sfationriGdgte thetop pesief the sennee®Astation

of the fi & t suction unit 100A; ii) fromthe right side

pre-punﬁ %’ort 114A of the first suction unit 100A;

i1 k) thigugsh thBenfin GosNI6B 6f ik sd@Ba soétidnnaif 1008 and

connector hose 184A, to a side port_ of the connector

st #Di on taBe;inRyt PeF b tehseched sustigeaBrl08Bat i on 182, to

the top port of the connector station 182; v) through

the i nput hose 126B of the second suction unit 100B;

anThuie)is fuathieh airflowp wiithio the tofo dubBors eionid0dL ¢ 00N Wikhih the first

100B, There is further ajrflow w {hi %he two suctjon .
suctiguny 19Hathe pidlew W‘P’nfitrdl? R4S f%&b Wi 5Qme aiy RasSIng

[ . | [Ae- iBhangvdu | :

o R it BB EL LR R ARAORNEONE The rel e e
passgithtouph4ie mam duehof dedistadnotien udih 00 dncloding tleoagh the blower

1124353 8% auleCatiat R A uhtirecarmehon sshTior Hishe fs bhises
throwd the 8thid @84\ intRdinkeh&RER Mk BloGet PIBIM thd 888t Ridiod 1WOB.

al r- passes through the main duct, including through

the bl ower 112B and the outlet portion 150B. In Figure
5B, there.is,.no.airflow thro the cond.cqnne .
ol Bl IR B0 B e SR EBRR RE TP, stnce

it is £16Sedsd ooy etibMtolihe becbd@B(é dnamatioBahiernativetR it ¢buld be
be due to the relevant port at the connector station

due fodhagrlevaptier at the epnnastos sifioabggetnsedr Nith this peangsment,
the sh{;}?oﬁ'@ﬁﬁ@ gec%ﬂ? LhQidn i 10bBE ah&eﬁqgﬁgall' gt AL AldiiBh of the first
the t It f 8 j ol ning

suctron o e first suctron u A,
suctibngaiti@0A| joitihg tqpethep imthe puepump dubieoffthe fitst suotionanit 100A,
.unit 100A, for increase irflow.in the in ose .
for iRl T i LT SACAAE eriochiah BT 0 Refuse 194 is
draviliBW hddeBoded ifl BRASHISE ok dbel ddghpattiéafoShe iRQ Suction unit
conpartnent of the first suction unit 100A. Al that

10040 addlgbatipasssa dirough tortbe refisassiorage cergpartoent af thesseconsk suction
1sseacirond suction unit 100Bis air.

unit |
Figures 6A and 6B show a series arrangement for increased suction pressure.

The greater suction pressure can be achieved to convey waste materials through 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 Figure 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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Fi gures 6A and 6B show a series arrangenent for

i ncreased suction pressure. The greater suction
WQ@e@sssuse can be achieved to convey waste nmat ePCEHEG2005/000079

t hrough the refuse collecti system by arranging the

various gates and val ves toﬂgr ovi de a series suction

su SRR i SR S e B HRE TR e B8B Bi hons,
suctfRurRf mmstnwltm -Rﬂllnﬁtb?ar@fl vARe 1@63@%%&%&?&%&5 HRRRS00B is
whil st the p I the

IS open, re-punp branch valves o
opepr Ehppueppudue bsntlewalve d5 84 obheHirprsacipompnit h0GA & sibwiadth ldotted
.__connector _hoses are closed., |n..Fi e 6A, ..t he second
linePeAce B thegREm el earaned el s Sndairibed e fdt ppen.

of the connect.or station 182 and the post-punp port

116B of the second suction unit 100 The pre-punp

br dnEieuwrapiethedBay ahair betweppie- tyarpctiomaunits 10AAy 00RO

of .the fjr ct.lo ' I l.osed. as, | he

or &) oSSR S AR SR Lok G B s Eeob BBt | B
1063 ThHeonp@sd lef Wit poktapmalip pédt ¥ 6B 60 thebcddiasuseeasit 100B;
suction unit 100Bis o . pre-punp branch val ve

Th
158 of thioueh fhegosSpunp Hiict MPB ofismpesond capnerior bota KB, to a
i nes bgﬁ@@(ﬁ Oftﬂgéﬂﬁ}e%} gLAaL {y£ arrangenent of

Fi gure escril ater, it IS open. In Figure 6A,

t hév)f | ovhmohghite doative@rstition 18Rao thectbp portwiittiescoh®dor station
100B, is:,.i) through the input hose 126B of the second
sucti on 184 t 100B; ii) fromthe left side post-punp

po 1168 it 817910 bF @R 48 shcd @ Wit 100
th?%ugh tﬁgélﬁos??%ﬁqn% i nl et E)tigloéitll%}fsmt:the sétcioond > and

conbect ¢o theosput®aR)f thofirst sictienpoittt08A. t he connect or
station 182; iv) through the connector station 182 to
the top port of the connector station 182; v) through

t herhefal Furtes Qirflé®Avietin tHeawll sustiorbtisitsl WOAYNDOB.1 Mifkin the
and vi) to the input port of the first suction.unit

second gpction el QOB, therairpgssesithionghythe mainduchiacludingshrovgh he
i il . '
blow 1150 e o 8o 50 BOEChAD RECARE TG ik WonSilidoa.
all thicneir pdssescthrcliph Bhe maiof dirct, ascltdiag Hedigtsthd ®lgvastliparmad the
ort 116B. hi the first suction unit 100A, all the air
OUﬂ%é’QEt&l 1 ¥¥ugh the main duct, including through the
bl ower 112A and the outlet portion 150A

In Figure 6A, there is no airflow through the first connector hose 184A, since it is
closed at both connexions to the first suction unit 100A (alternatively, 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 unit
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 info the second suction
unit 100B at 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.



10

- 15

20

25

30

In Figure 6A, there is no airflow through the first
connector hose 184A, since it is closed at both

W@ oveesdsens to the first suction unit PCT/SG2005/000079
100A(al ternatively, it coulg be due to the rel evant
port at the connector stati % bei ng cl osed). Further

the pre-filter valve of the sgq\%nd suction unit 100Bi s
al SO thseduseprtag compartosnt ghihg sceandisHetion pa 180R: s on

(sufgg'em)q?fﬂ S (BRRB 19V iris BF fiRigs g@@hzhogégel SBUd b@bped

ITst suction unit 100A s in series
ovet, hetheposition shéwi heFigesofisl Thatis tat theiibp kGOB: 1204 bfithe first
into.t second ction unit OBat .t he post-punp )
suctihhif ISR R RResT o b ol Pottef ek SR 92 s input

hosd WARSH tht B6doBa@Shtibat Rt FOOH s RBnMICRIATY ke {oﬁ?ﬂx%ﬂﬂe Ld26nd
absol ute pressure). Refuse 194 is drawn I nto and

congpsprustatiod 18hAt Adeoahudiéfernoe ayel vompbgatapoditiads aréithat the

{ [t -100B., All. th th t
posiiy B RE VAP ATA ot Bl tiet Rt SR e B Phgypostpump
brari¢h ivialvie Q0B Hf #hd sehisiickien hedt 1668 $¢ €6ade THRHRE LB Yrakth

the second suction unit 100Bis (sufficiently) full, of

valvedpgB ot flpzseeond fuctian apidd 001 it ievinip dottpd tingskrssuseoim the
. Lt ; [ Fi 6B.
atedf iy EHERBELCN Pialid B! AeRBBLL LB SRR, 1, 1 901C, Pon

unit 100Ai s connected to the top port of the docking

stati 192 .and, t he. i nput hose 126B of the second .
s u%ﬁ*ﬁgﬂwu?ﬁz ait gbgpaics gResTent b Figee eRPebypen e typguction

unit$ §6ANd gppnRect or station 184A. The only difference in
val ve ‘and’ gate positions are that the post-punp branch
valive 1@@dught thehepiftihoss 12/cof tha fustisuctiddGhiis1@ren,

while t t - b h val ve. 160B. of, t h d
Su0 - on HOT 0 rigBge Bt Sort Tt Op i St VAl 100A:
1588 of tirbesisee post-Ssutap ifd& 190ALofHIOBEsE cSHRMdr hBs A4 W a

l'ines because, in the alternative-arrangenment of
Fi gure 6We pged thaxapopeipestation 1825 open. The fl ow of

ai kN n ep i of Figure 6 bet ween .
ik wo M F e Sl IR Tha g s BY'Rr g EyiieERp station
. i nput he8%Z 126A of the first suction unit 100A; ii)

fromthe right side post-pu port i 16A of the first

sul i onthiay %mut hpso 1%6%%?15@%@(1 getiongmitol QOB and

1904 of ¢J f8 ifddi ShrtCPMES 0 a side port

of ?he conné ofp st%gtl onk%dzégwﬁ%%?g%%h t he

connector station 182, to the top port of the

o gr%tié) Elrt%tefa :Elilrf%]w within the two suction units 100A, 100B. Within the first
suction unit 100A, the air passes through the main duct including through the blower
112A, as far as the right side post-pump port 116A. In the second suction unit 100B, all
the air passes through the main duct, including through the blower 112B and the outlet

portion 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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182; v) through the input hose 126B of the second

suction unit 100B; and vi) to the input port of the
w@emonghssucti on unit 100B. There is further aiPET/662005000079

within the two suction units_100A, 100B. Wthin the

first suction unit 100A, thé& air passes through the

mai n duct_including through the bl oqwer 112A, as far as

the prap pf Gtlirsisyetionoudit b 1prtherregucing heressyrse difduse 194 is
o GE0 AL Al Ll SR U T

100p0rAll thiat A564. thiaughkitg thearefiSe stobeeoinpariment ¢ffthewecond suction
.tBr ugh the second connector hose 184B, since it is

unitd Qgé A%t both connexions to the second suction unit
100B(alternatively, it could be due to the rel evant
port at the connector station being closed). Wth this
ar latgarengemente of Higuresy ©f 6, theinpeidotedeverctuction unit is via its

impod BT 3 MR Gkl SR f e SeecoBaisghempt tat
is thb @E¥@hosd@pROiEse R4t dhdotedldURé BECKMERatdn, i¥8a tHd frb-pump

suction unit 100Ai s further reducing the pressure.
portReip theepregmupsinket fwiheirplevant sanerspy diose dlhip is the arrafigeseent that
. t fir i i.f:100A. ..
896, SRTBR TR R Aol ek Bl L8 ha B %vine

dottedafpddsh@irradd lihEeinTtgors 63Uaidien) Thy alvidl @Bils rdickantlpgdrts in
the arrangenents. of Fitgqures 4 to 6, the input into

cachdkigpsp i shavoi diffprent dotfsddines o indisate thaidfer thepe alternative

. t O TeSE
B L N e i L
seconday siistionoiniCioreaet tasd it distdmeded iongths tcatneetor siationiaad the

top peif el AU R R s elve 18 U The 1o Pork sl i

is illustrated by way of the dotted arrow lines in
Figures 5A and 5B and the combined dotted and dashed
ar Moih theriisrafivepmangsmeapo BRgueHS A, pirdlowsibves to t he
rel.evan onLts I.n ch Elgure.is shqwn in different

hoft o TrRSa fio'nf A6 Dt b g SecoPMleni ol 100V

ar figngefipp the 1éfhside prapwn@p porull dBRA tiRpRBodB¢URE6n LRAN00B;

closed. The input hose of the secondary suction unit
i niidach thraugh ihs pas-pumndelet ERPE olthe serond spmnactashose 184B, to a

stati onaad LR al OB RBEDL ShdaetkoM th a plate.
PV e {87t he

Al ternativ gate to Op port is closed
i nit)ead thrvgihthe fiestalohreaatliose 184 A @ngloue tiroagh fhie pue-pump inlet

5A, airf] IS:
188A); 'and
V) through the pre-pump port 114A of the first suction unit 100A, without
passing through the second compartment of the first suction unit 100A.

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

1) 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;

iii)  through the pre-pump inlet 188A of the first connector hose 184A, 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



1) through the input hose 126B of the second suction

unit 100B; ii) fromthe left side pre-punp port 114B
wo@Rooshetssecond suction unit 100B; iii) throughr@ti8G2005/000079

pre-punp inlet 188B of the i cond connect or hose 184B,

to a side port of the connector station 182; iv)

through the first connecto ose. 184A (and. out  through
thpr e-tb{m‘sﬂ (A RIE-PrERACrt Lh@ o the 7008 AUG S YHtel 49 thout
port 114/:gfo Elﬂ@u%iethégec%ﬂg Eg%ggﬁﬁbﬁt oA echhd ARMbn unit 100B.

passi ng 't hrough t second artnent of the ftirst
suction unit 100A. Wth the alternative arrangenent of

Fiqgure 5 airflowis: i rou t he .ingut hose.126A
ot T Brereuityg aferSinnla o LHOBRED Sy Sty RiEence

5  betvitdeHehdih s AU MpuR Bbde thdiddcOinetRa t6 HelocRing sta®BnUMht positions of
100A; iii) through the pre-punp inlet 138A of the

the v4lyestand gates erowncharged tgivreentthern. si de port of the
connector station 182; iv) through the second
connector hose 184B (and out through the pre-punp

I nIveith #1SMeinative dirad g0 Bf Filgrdd £ -aaiop ort 114B of
the second suction unit 100B, w thout passing through

t hd secdhouahhisdrpwdinse bi0R pbths second suctian umt 100B;
1008. F | f i qu
10 oW Hor B IPAEL BB MEnRPORTIHBIR S8lord MGt 0B;

hosi#) t hakrough thenposepedp inett 196Bddtké segosd adrinettor i 184B, to a

positions, of t val ves and.gates are unchanged
bet ween Stdspt %%CC{W@"% ?té?%i%re arrangenent of

Fi gy e b ol S : X .
SH S it M i 5 i
si de pod88pumpdport 116B of the second suction unit

100B8; iij ). tihpough the t.- puU iplet 190B of, the .
18 seddnd CBRHELHS it gl 4R g sk suciop ngit 10BAT without
connect @assidgthtQiphiBPsecbNd céhpRuaént b hef irkSuctHRSE | OTA.
hose 18?%8(a%ﬁ%{1gth thsregughctlﬁg pre-punp inl etC~ 182%); A

and v) through the pre-punp port 114A of the first
SUQY I hethielnatifO ﬁraﬁ@eﬁﬂ:ﬁy&f Figure 6B, airflow is:

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

20 i‘i) from the right side post-pump port 116A of the first suction unit 100A;

iii)  through the post-pump inlet 190A of the first connector hose 184A, to a
side port of the connector étation 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 second suction unit 100B, without

passing through the second compartment of the second suction unit 100B.

The interconnections between the pre-pump and post-pump ports of the suction .
units may be direct; rather than through an intervening coﬁnector station.
30

The arrangements of Figures 4 to 6 show just two suction units togeth‘er; Itis
possible to use more in series or parallel, or even in a combination of both, but may be

economically disadvantageous compared with the further embodiments described below.
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passi ng through the second conpartnent of the first
suction unit 100A. Wth the alternative arrangenent of
wWo-e@anesseB, airflow is: i) through the input hPSESGRBH000079
of the first suction unit 100A; i ) fromthe right
si de post-punp port 116A of'®he first suction unit
100A; iii) through the post-punp inlet 190Aof the
Thefuse of theesrrich suetionswits isaare likshawherga mipe to the dpeking station 192

. n or statiop 182 iwv) the the second. .. .

s o ERAE L Pl Tk *Pa bt At BB R i seces o

exarhﬁleei% id BfHfa)s 6A)shd) thiddrsactidn drieisbi@urght A1dnp @hta thickB Tok input
" the second suction unit 100B, w thout passing through

hose pfethe addjHenal shefianunitrs hsn added Weterry comreciashiodhe putside (left
side?lJ ggﬁspugﬁgpdrmﬁﬁg ﬁ?&@ @ﬁ&ioﬂ%ith%b)@@ Fhel d0GnBiba %‘[%1 @enﬁjl a similar
st-pu { lon . units Yy I rect,

ports o e suct may be
manhat toehe tdrarxionrodtighing liose ¢26/& of g foetsreddn unis 1 60A ad the left

., The arrange s .of Figures.4 to how just two
sidegiQatr PP Bgﬁtﬂi‘g]tg’%g}el?@?qnﬁslumil%n‘b‘%g@@'e to use nore in
series or parallel, or even in a conbination of both,

but may be econom cal |y di sadvant ageous conpared with
t hdn therarhmgemeaite df higntes 4de ¢ a itwe thrbewaw ivthes 18dd, dB4B and a

singleSopeHiCHT g Uiite P s Trd tRoos ot Sk d Pty be
repldR@ At D SHEhPRoIBI TﬁuWhérh&laﬂgﬁ%r!ﬁ’raﬁ SinbiRk BP@hat 6¥ cither
series (for exantgle as in Figure 6A) and a third

one gfjEignens 0dnand 613, the endsiaf thd linsgs eanngeted b the onger bafuaf the
. i.t i onal t] it Qs th dded i
confl88F 5Bl 1% 3404 b RLCEHEHLED R oL PRBES g v

e outsi
movedd thefotlidief thid relevantGiré-pimp o postGtap dlrpuicsvit) Ei @Bther
would be in a simlar manner to the connexion of the
alternafiyg arFRpgemenis ficks arg Ko copuectog siatipp, ops cennegtedite bethgre-
- €Qo,
puunfHofts SRR U ool 1B Blpb 10> 200 n SUGL AR runs
betwéan ab hdditona sidegmetsin iitvo dd&tanstationsi ngl e connect or
station 182 are used. The two three-way hoses 184A,
184B may be replaced with two two-way hoses. Thus when

C hgipgihBSks HehAOASIBIIrSuriQ ahl #e Wnnblibh@htihdahe BbEYAE Station
6A and 6B, the ends of the hoses connected to the one

are genetadly Hleztble (altheugintbey oan bamgidbn 182 stay in pl ace,
but the other end of one or both hoses will have to be
noved to the other of the relevant pre-punp or

POFiguRe! Mis ®bdhetiatip @itérnall side1e¥tidh of a separate, split suction unit 200,
according to a second embodiment of the invention. Figure 8 is a schematic internal top
plan view of the split suction unit 200 of Figure 7. The split suction unit 200 of Figures
7 and 8 is similar to the combination suction unit 100 described above, except that it
lacks the second compartment 104 and has no pre-pump side ducts and pre-pump ports,

except a single inlet.

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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alternative arrangenent, there are two connector
stations, one connected to both prepunp ports and the
w@ehens4sonnect ed to both post-punp ports. A cOPCESGINNG/000079
hose runs between an additional side port in the two
connector stations. The hos¥s between suction units
and the connector station and the docking station are
inpug borer 2261ty tifel excinnegpufu. t Aobyality Myu@lawct;@n Biige ehn, be connected
chenat i nt | de el evation
in scigf apdptin' el Bl she b Bhd Bty P pfi e byt Bsuatty
by v IRAitAHRPPENi IS Rhnédier statlo@pt Amaneﬁcgmeﬁoﬁ allows the suction
schemati c |nternal top plan view of the split suction
Pfesﬁmﬁ to bogralsd upi apgersling tomised.¢p pprallel copperion allews thy agfflow to be

st SR L of B BRSBTS 8 i

is thﬁﬁﬂe;ﬁdle(mmsadlame nAA stalibRtheti@atiOuchive spsiem uSedkepatacd Split)
and pre- & qf ports, exce%% a single inlet. The split
suctiog ity 40V, ARG TeReR, unitg 338 The MioficR g‘ngﬁ%%w‘ Combéne,sl in series
I t
P R RO GAPRLL £ cSHELB0H0) r3 0 sl Y
combimediairflewds linkedoto raymiralteb atrarpedeobof @miuss uaity am; donfilthqse

: 212 and_has post-p , outlet ports 216. An
units ?‘é‘ractﬁﬁﬁ‘éé?‘gﬁ@ O@ﬁg‘gp‘)?ﬂ connects an input hose 226 to

the inlet of the conpartnent 202. Wen the vacuum punp
212 is turned on, it draws air along theinput hose 226
t o Thhepkitaoction wuihP00 asgl havaingt23 2o the mobilgenntainer,
ected in serie nd/ raI
shapﬁg g{l(li) ﬁcg{g) CJHB?I&C@ uﬂtﬁ) apveﬁc &h Spq;nlggl’ly rélcic Bg Baé‘VY% wagon.
The wusmgm‘ is Stibdtatt ayl aqmm ﬁﬁdomﬂmeg:a ngt Gt dbonse.5h (a

series connexion a |OV\B e suction pressure to

standd ouralagt HoDoRa iy iioamteiEht s aba ot e ieehpn. It may,
for 1%]«1&\%6: sﬁﬁ%eﬁ' a'hflf H%Wag 9 sRRdRAH Sht WBn@hEP rﬂerﬁgie% 3 E{?ﬁgmsmg

e capaci neunati ¢ system nad
232 arel dnslosed Mth sideland |tds;l m(bbtﬂto&cpéml};l B4. Some af &ia:bepanels 234 are

fxof R b5 Tl QRIS AP e 0: FABSCC RO e 366 of

ﬂles@g&m med o P@mﬁgg ARBotRGS have %ﬁ?&tﬂoﬁ'leﬁ&e@(‘n@fi%
mbi ned airffow of a desired speed and pressure. The

corrbl ned ai rfI owis linked to a parallel arrangenent

O e LSl I% e bob 25 L S S

'exteﬁag&twge@@@atef Scrbibiser D98 Ah@h fist WRIeR 260 WIS inQhe cSiipdRAent

and sized to be nmounted onto a vehicle, such as a

. 202, Therwaterr scruybbek 25t ismagunigd at\irfease of the housmg 232, near-an end wall

of the suction unit. The first air filter 240 is mounted at the top of the housing 232 near
the first end of the housing, at the opposite end of the compartment 202. The first air
filter 240 exhausts air to the atmosphere.

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 duets 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-pump branch ducts 248 branch off, to the first air filter 240.
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The housing 232 is substantially a parall epi pedon

having a | ength of about 6.5m (a standard contai ner
waeewseps#nd a wi dt h and a hei ght of about 3m i NnPE€ESG2005/000079

direction. It may, for instance be shaped and sized as

a standard frei ght containé@l. The sides of the housing

232 are enclosed with side and top and bottom panels

23%he Pomp ikt pdrbee2phntihs ndd duegteists xaticallyi from the wetes

serofff 38 NG PAP HE s BT RE e o dind 278 W R 1 porteBoca

dlredﬁbh% thelnd memtTﬁeqsdnqm\htwﬂ poRPn (A6 sHeankih. duthextends

onpartnment 202 has vacuum p un? 212 situated in a

honzmiaiulycftmtl thqmnmﬂ?e?xtcbm@o thetond ef the heusiag 232 thpb nnggtically

upwzggg ﬁmf:htlérstsal rters.{c4r0utlg1 p%%@%mﬁé E%gﬁﬁ flﬁgg %%29 ?ﬁ%ﬁ% %H} o]’F main
duct bhghelRiBesi WHerd3Ris hofiadntalpoetich joalsl thebertibdl ppigds. on u nit.
The first air filter 240 is nounted at the top of the

hou3|ng 232 near the first end of the housing, at the
. ,
T
housm'g 0 qadreqacloteriddiateswidng fafgedpostigunmmside pet2ubbdihe .'paﬁ-

pumpgide porst bR Gigabif iathonschiny ks piRfbs; The Napidiog e Bost-

pumﬁ e %@ﬁs HY® a8 Lot PG %Hnéiﬂﬁg foxed %&é’tb eRd 'cB&le%fiJn to
t ne to each side of the conpartment 202. An outl et

portyficonueEt@SOr othet $ustipaiunitsuct ext ends fron1mhere t he
two post-punp branch ducts 248 branch off, to the
first air filter 240. The punp inlet portion 242 of the

MejANpreliffifer TAISE 356/ Sitd inGR¢ Vottitdl atidheofWad Simp SutIERItiEBB46 of
to about half the helggt of the housing 232, then

the regin dnelsabaye dhapast-pamp dranghydugsiZds. dhe p??eﬁb@wfsﬂvzel&% Fhe

| et
operﬁﬂ (8&%1 (ﬁ clc}%? il Mé&leﬁ% ég)g 21?:02 é tg{s gggvee‘p the post-
pump bfanbh) dacts 942%&1 thielfirst ditfilba 246r A pxa;k—bymp ﬂnmrcﬁ viabvet 260 sits in
cach S s o PP OHEHAPHS AU Yo 1B BRBBAUIRGNEN T 246 of he

mair Wck 208 1po poRQbsl: h;%ldé ?bl@ssm? CRARIf kifAbraR S $a A3 260he t wo
post - punp b ducts 248 extend through panels on

indegintdhmty epaiablofo efen drelese thy 2R ctivebmadhduct248.nat es
with a flanged post-punp side port 216. The post punp
side ports 216 are closeable with matching flange

Pl AhRRginne2 fid ARTRDUARI i heRBAIpRHATRNE (13oP Airkn$ng2the vasium
as connectors for connectlng hoses thereto, for
{fi

pump hAdXhontypes gfarinserahascloinse foryouing dhermmp for ¢xmple an

electic Ingosfc')r or a fluid motor, as appropriate.

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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A pre-filter valve 256 sits in the vertical portion of
the punp outlet portion 246 of the nmain duct, above

W0 b@s5pes509 punp branch ducts 248. The pre-filt ePCwat2085/000079
256 is operable to open or c¢lose the punp outl et
portion 246 of the main dLK%% bet ween t he post punp

branch ducts 248 and the first ajr filter 240, A
compgagnts, m%bpﬁﬁ%ﬁﬁwwe%ﬂ g Tl S 200 And errvalF, ARLLO Teduce the
wat@QDhret BPmR aﬁ][&sﬂxi@&ﬁfﬁn@é&ofﬂﬁé YagR stispayAR, out | et

portion 246 of the main duct an e post-punp side
ports 248. Each of the branch valves 260 is

in endent | erable to o ar clpse the respectiv

br ot s SO eEs h8oSRbMd naft 5 shin et SRESE e et
hos&IBRY theBRds A Wde ) brasdhdudes 143Can\iae Wk R AL firsEhip Hiter

types of prinmer may be used for running the punp, for
240exanpl e an electric notor or a fluid notor, as

appropriate. The interconnecting duct 224 extends

t hrough the ceiling of the conpartnent 202, beside an

endvihed the@kintdd & tattetiodNthéRiatuun PdmipeX12isadisasir inBdm the pump

.. above the water in the water scrubber 238. A flexible
inlef pastian 247 gbth egrin dedn dGisg By, redicehthedrepswe 1p he water

. o i ¢ . . ¢
sorob e OF 8 POEBh&ifa i coriltnt Bkeebifot it 24 fod Eo B free end
of tled iakn hosec2?6i Mhusiitheres austion Abora@niha thateondtnd bfthe inlet
wat er scrubber 238 is a second air filter 270 to cl ean
hosg 2¢6-ai r of anyconponents that passed between the
rubber flap 268 and the water, and to reduce the water
content of the air com ng off and out of the water
scrAibbem thg pumpRd2 suexpeted tmough2be ppmpiutletspaation d4@df the

flLuid path.fromthe free end 0 e inlet, h 226.t0
mai {315 (fiSingjo REbei b Hefatiel 257 Brird B e Fcalithvatve
256 ¥ opdnethleiaisiask to flelfir&trairAiter 240QAd thgicOtd e fatrhSsphbre) Ethe
on, the vacuum punp 212 sucks air in fromthe punp
firstjajy) fglter 24P tyraepllydpcladestastivated phageeal to mmaye odaussyr n,
reduces the pressure in the water scrubber 238. Air is
then drawn down the interconnect duct 224 and through
t h@hkerfest anfilted240 had thel vedtedwsubb22 838 (Ibgshertwieh theisscond air
suction_or vacuum at the second end of the inlet hose
filtep 3 40) cap bept igtrrehpas itsops. The annis|tp e s the dustand odours
befoP SR AU lefhaBRl! AXRratiOe19f the Hest R f1tFI9h anfBRATLEBSsdri¥ber
post-punp branchducts 248 are cl ose and t he
238 pray-Hei dt ther sawml end (before or after the pump 212). With such an arrangement,

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
a lug 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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256 is open, the air passes to the first air filter

240 and thence to the atnosphere. The first air filter
wQadsogesvcal |y i ncl udes activated charcoal to PERBGB05/000079

odours. The first air filter 240 and the water

scrubber 238 (together wit®@3the second air filter 270)

can be at interchanged positions. The aimis to renove

t hBigos® issmsthenhetic smittredloide ¢lératianofiagefaxdhonis @Y. The refuse

, ernatively, the first air .filter 240 .and the.wate
anit 300 Gistaion gl ssponbesoiiraent A oL s PbsEREmshaigh il 100
deschib&l &#AR. 212) . Wth such an arrangenent, the second

alr filter may not be necessary. On the underside of
the suction unit 200, near both ends of the housing

2321 s ai. rollers,274. se.rollers 274 ar

2 B atinets 3 i doe TR oS Rof sPfyBayiment
304 bdiRailRigS ddanphdtor Pliite 366 BiAGREhRRRDlats 964 Babtndaebstantially

roller 274 i's near the edge of the housing 232. At the

acrogsrihie pdthied thogbisa gtopaee, copipattment 3% lhe iameestapplatecios is
opefEh gy g5 R Rnd ¥ sk U TRF R B ss poicin

by agirstiihtafnal w@ll 336, war b fiestehd of thentfuse omin 800 toan chsatded pdsition
for inproved flexibiljty of handling.Figur s a

neargi MAPROFIRE; S5rrhend ofithelelisesinrpgfcampagtnicot ngz uni t
300. The refuse unit 300 is simlar to the second
conpartnment 104 of the conbination suction unit 100
de%he rdfest ampé eompafimeent 8041 bas aminlet PO 322 3n thecfirsisend wall

usj 33 i.th f 04
3200t il 222 BmpRp R s TR E At FRENE G leb o hgse
otheB&fll iR XbER et RSERBS bdtirte! AL INSIChEI N Es htoltherefuse
refuse storage conpartnent 304. The conpactor plate

' storage 4oinpanspentaiQdcang pasasa dewo thraughya mesk filtaod 66sexdeneding across

eh L it . Lo .
oo R i e 05 AR
spack®h @t didtabcSROm! the first exd eallsdopd did firenendasths refinse unit 300.
e B ol A 8 L AR R
300 Rt aﬁ%%tlétrhnfcbg’zzf \Wiilh a@ﬂ{}m d#f\lzftt% gr%%%%}?%obé‘ hfétrfx&‘hr Ite3 366

S nountings for att an 1 nlet hose,
and Wdlowehotopearf tienefiss va30ec Thd otibetaluced Msaxits dhe ©éise Anit 300 at

i nl et t 330 exten into the refuse storage ,
an oy A AN 1 BSOS 0B B UGN S SHBG Rt gt e end
Ofmgﬁlgu%sgrg%@gctﬁﬁrﬁ@ nmost of the ceiling of the refuse .
st orage conpartnent 304. The first internal wall 336

is

In use, if the inlet port 322 of the refuse unit 300 is connected to a refuse source
and the outlet port 350 is connected to a suction source, the vacuum generated by the
suction source draws in air and refuse 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 refuse, 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.



10

15

20

25

30

spaced a short distance fromthe first end wall 320 of

the first end of the refuse unit 300. The space
wheddoeetsoe he first internal wall 336 and the fPeESGENE000079

wal | 320 of the refuse unit_300 forns an outlet duct

324, which joins up with th%4space above the nesh

filter 366 and beloqw the top of the refuse unit 300.
Thel hsurnd panel e thesreduse,sfaraee g@nagmegb3 ihhas Beigate 3azap for
| . QU unt | to
et s PrT e O P FLaO e PR le nT Ul S g Sypans
of astulatom)(lmotm'hoan)J Thatadgate 872 hikowsithetrefoss éol%&d@ﬁ thd¥cond

it,.3 nnected to a refuse source_ and

Cha‘Pﬁ%‘u@?t tp & dig B%fgééen‘? dlvprieaningendgnaintspancenf as bagstcibe refuse
storh@ecordfaiiBnpgner at ed by the suction source draws in
air and refuse through the inlet port 322 into the

refuse storage conpartnent 304. Due partly to the
el oci.t. air ream as w

oo REBR TR B 1 5 SEweeBin syl Rorbii RO B voinds g the

houflag BBY istysnirt 6F rol1€rs 87 EThes® ol B2y 4 dte abpddCliSiEa Bmmon axis
waste materials separate fromthe air sttream and

parafiektorfhe width af thethoubine 33 byt are ipaced fipare sas thet eaph roller 374 is
neanftﬁ tmﬂé &%lnﬁ :{%? air, nostly devoid of refuse, is

vacua e top of the refuse storage
conpartnent 304 through the mesh filter 366 to the
out | et gort 350, and thence to the suction source. The

end\ihgBrst epd eifbe havsing 33 srdus 3o fp anechevicaldvadliegotthe
comBﬁiahgﬁE&tlI%K %mt%@b PRERSE Qﬂso a5 ﬁaﬁ Tu o% E4i aﬁr?{ﬂe%%%ééul gatgf end,

pivoted along its top edge an

for improrsddlesibilytof dhodling. The tallgate 372 alloms t he
refuse collected in the second chanber 304 to be

di scharged and al |l ows cl eani ng and mai ntenance of at

| easéet ifteudigS éﬁ@as‘i’ bR SR sEHIBAMItR0and A lea@bg% I?@fuse unit 300

undersi de of the combination suction unit 30
is typigelly vyeddo mplé!qtré)otiotlnsuanm@?{sﬂem @dﬁamsr atdhe rezﬁhslemoﬂecﬁmfg

lers 374 are a € a c .
contl15 S Bl BBl PRS0 BRI S Svon ni
200 fsp@ﬁﬁéttaﬂarthe 6tlét patt oFAGBEOLNES0B Frhd Bed @@ oftaA8nREBSse to

of the housing 332, At the first end of the housin

the refyse pait 40 fspoBreriedio aacking roal atHsrkin m@ obthetpipe to a low
refuﬁ%ocmﬁg P}gélégg Q)tuﬁféffi%xt tﬁ@ Uil 10{'? ngttml}é}g M£hd %1%%% g@ ey ) @fher be

left aftlthmrelﬁlsle icoNeatiivg leantek g it id felgtor ielve |dbi&}brﬂ@) the 14864, ARG up
it suctjon unit 200 and at | east one refuse unit

and @gg}l away, without having to be lowered to the ground. Thus it can operate in a

hybrid fashion, 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 continuously 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 compact the refuse therein.

When the refuse storage compartment 304 of a refuse unit 300 is filled up with

refuse, or otherwise to be removed from the refuse collecting centre, the refuse unit 300
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Is typically used to replace both the suction system
and bins at the refuse collecting centre (of the
waymsesasshown in Figure 1). The free end of theCT/BGB05/000079
hose of a suction unit 200 is connected to the outl et
port of a refuse unit 300. Zhe free end of an inlet
hose to the refuse unit 300 is connected to a docking
is hejstied ups for prarpplp by radw@k-ltfheucph plhis eandid ipw siedle setianoorthey lifting

o S L 08 8 PO bR o

truck evithrthe belpiof thet rou&s@anlsuppfm@g &R 16WeNV@Id dfehd fift. A hook lift
trUlcJéocatl on, filled up and taken away, w thout having to

&an @i belsaddo @ﬁlévegﬁ%w@lsemus% Optané anshoip értaplace enats rollers
374hybrid fashion, on the ground or on a truck. Such an
arr angenent requires an accessi bl e docking port for
the refuse unit 300 and an additional hose to pass
he refuse unit 300 and 5he docki ng port. The
ref éP uctienhenifd0 Mt bosrangsted poparalil gnd/oy sesies, hased on

simi%¥ $fin Fe@% %%Jahﬁleﬁ%cf‘?éfﬁ§ 4hpe Ls%'f ﬁ@%ﬁﬁatﬁl%m{sh €

conpac plate 364 1s drivenin t
desciibe@ @bQV@n Fagure heA ried schenstio viayeo Copgrali¢l mantarraﬁgerhmt 400 of
en.the refuse starage

act the e th
two Sl i3rontys <280 Bfike FOF i iRtia g 3P R BAIL BT etent
420 bEfwtsplit etictohh@ityps@ to be renoved fromthe refuse
collecting centre, the refuse unit 300is hoisted up,

for exanpl e by a hook-lift truck. This can be in a

c end b one
ot WhEREHILIOhplindsid 58 HRRCITN S RO B 28D o oo
conrmﬁted td sapakatd\pdrts dfaemb@lipod finit he2. T'Dhé ﬂb&ulatbﬂ ufil RPRRAE B of
the | ower .end of tge uniit. A hook lift truck can al so
four gannectoy stafjopss (firsf apd serond optpus contestos stationst Qs HO4B; and

JOlmhgk%rfélcﬁ‘)? 8tafBn 486 o lah‘?ﬁ}ﬁlt% niﬂrec-g? Sta 11468 SYHL |if %ﬂ%ﬁ'&ye 6Av

be Connecte I N para Or seril es
of the rﬁrglsmtioalrumlrmﬁ)a islcenndcted: th ¢hqpap @Ioi’teif tienfirss euitpeisconnector

ination units described above.
statiGh 408 “Tindutfiost R B Bapeeagredon kgl isganpected to the
top pRkt GMBESRBAI d@ButTonh¥oSRAtidn A4G! ITHRrdHR 'n'b%og&gum{:b&we@n the
10B is a schematic view of a series palr arrangenent

post-pampgiorts @b thepuptionsugtsi aﬁlelﬁwpwthlOOOnﬂentoFstgmms ABA, 40HB

two suct i

conng B et E ige 85t oL 08 Ruinece Bpclitn Pl Affd sliport of
the Jaihﬂlgrmdn&o@dr(&tatiéﬁ 1406 IcSmE@ﬁbeto aid pdrOsf ths RIPAESSRiector station

stations: first and _second output connecfor stations
408. Jkhus, whenppth gpetion units are operating, they draw air in parallel, through the
input connector station 408 to the joining connector station 406, where the airstream
splits, some going to the first output connector station 404A and thence to the first
suction unit 2004, the rest going to the second output connector station 404B and thence

to the second suction unit 200B.

In Figure 10B, the input hose 226 A of the first suction unit 200A is connected 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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j 0i ni ng connector station 406; and an input connector
station 408. The input hose 226A of the first suction
W@ Rios/0B30A i s connected to the top port of theP¢T/862005/000079
out put connector station 404A. The input hose 226B of
the second suction unit 2008 is connected to the top
port of the second output connector station 404B.
in sefieerthraugh ize mpmhmﬁomtmaﬂtth ehepmombmmiorp onit 2008,
nn r i gns .
tobglnE Bitteert e 1 ob i OPB g SRBEF oS Rl Shotion
unitPOHARI Ng connector station 406. A th| rd side port of
the joining connector station 406 connects to a side
port of the input connector station 408. Thus, when

ar arer AR SRR L bR Rirab P 4T o b s in

paralléie Hoar phallelgRinenhgém&itatoon, 408, 100€00)ad 6f3voapIit
splits, some going to the first out put connect or
suctignapits A0Q ewAh@ﬁwquS@ﬁ@equdnma@lki r Eae Hist pncbieopd parallel pair

s S04 08 PR RSO B SRR o

unit 2008, Tha idgug uasmledzt&sﬂahms 403, 408B@f ﬂibﬁﬁmdirst—leeelfmoaﬂator

i 8 ol P SRR 5559 12 ASPEOLL 2L, Bt

unit %?:@Rn@ﬂ&%&é {88 iR éndeQQﬁh grafl ONPHHC g@ﬁ‘leﬁts Q0OEELIOP are
hose to a side port of th flrst connéct or statlion

arrarmé in Freesithmough b ssrond 2@Bndflevdh encslatatordingii2Bo Therinput
consigaRp et RRES HSD 58 5t g BB O R Ay ApaR act as

the odtffut @p@ictdr R@tiohdRthéescRvh@bédoRd 36¥dl Bodulafiramat1DBe A final
Input connector station 422 to the second suction unit

joinipg ggnnector stagian tHhd connepts dhe treseserdinyckmedilaior umt& 41908
t
#1215, SR8, LBOHDA 5oLl b, ! LM Wi R

stati@uéi4.on units in parallel. Four parall eI pai r

arrangenents 400A, 400B, 400C, 400D, each of two split
suction units 200 are thensel ves arranged in parallel.

Ih £ fidel SheR R 1REGOHGH ﬁﬁfs%fltﬁ‘é scRfd %faﬁ@%ﬁ&ﬁqtlé afPGerating,

are arranged in parall thro
the aa&mmjaddemah paredig] ot genenats 4 langﬁaﬁrﬂo"ﬁh et the |ﬁual jomimeatnmector

. 40 B of t f dul at
statigh A4 1SS sy S Bt B gl speincius.
Varlb@s dfiBe poriSindS a0 RHRIns CRIHE é‘lb@éd H:E‘hﬂd # Jiﬁ[ﬁ‘opnate to reduce

kewi se the third and fourth paraIIeI pai r
me@ﬂpwfgmt@mw@yumm@umom@eu in series through
a second second-I|evel nodul ator unit 412B. The i nput

Figure 11B shows an exemplary scaled up arrangement 430 of suction units in

series and pairs of series suction units in parallel. Four series pair arrangements 420A,

" 420B, 420C, 420D, each of two split suction units 200 are themselves arranged in

parallel. The first and second series pair arrangements 420A, 420B are arranged in
parallel through a first first-level modulator unit 402A. The input connector stations

422 A, 422B of the first and second series pair arrangements 420A, 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.of the third
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‘thesjel’B shows a

connector stations 408C, 408D of the two first-|evel

nodul at or units 402C, 402D act as the output connector
wGer@sioetsgd t o t he second second-| evel nodul at or PCMBG2005/000079

412B. A final joining connector station 414 connects

the two second-1evel nodul abr units 412A, 412B. An

irstreaminput line 416 provides an input to the

I
andfouyth SU&P R @Hé‘é%?ﬁé’é‘fso‘}zo » 42918 ctiasghe pytpuseonnedtenstations to
the tda6nd HR i f C -arrangenment 410 are
® operat fg}l gl]%tl Wg’dgﬁ‘F&f“Pgtﬁ‘? 2§d 23[ ﬁgalﬁﬁmg{ﬁ %"ﬁ‘é&g‘i Fation afd

congmtrethatweo firdtdegd naidufatawnits 400k, 4028l Aj irstidagh input line 416

cgnnector st at oq.41.4, which is then split up over
proyjigsrag 1ppyt tp fReiinal joyning Coppegiaristation ddcti on units.

Various of the ports and connector stations can be

closed, as and if appropriate to reduce the airflowto

whdr ups wheoellshe suctibn anys pitht scalédup acagsient 430 gubperating,

exenpl ar.y, .scal ed up arrangenent 430 of

sy o RN op i Buplldes afeerisPrasoeer RierHeend e prflow at
the il Sinin® dBAhhdrkatioha s, $Rich 8SthRA kA1 RREGFRAL
4208, 4_2gOC, 420D, l((e)ach of tcvvo spl iﬁtslsﬁ{:ti on unlrtﬁéé%%éo the
indiyidualispeligreynitss Various gEtheipartp andiboreiectoT Hatidnsraat bantbsed, as

Serl i rrangenents 420 420B are
and gﬁ“‘?gﬁgé‘g‘% tg (?%dél? glﬁFe e‘?[‘h r,ougdﬁalr o s@’aft i1} AGeesapyegt any
particoldribadasionuni t 402A. The i nput connector stations

422A, 422B of the first and second series pair

arrangements 420A, 420B act as the output connector

st @bt @RS G IR dfun | 5 | rounit 402A

_Likew se tﬁee t%i rdg ar?aééfrgé{rt§’ﬁﬁés/§ Pg%g%lg?érn%g‘g ?Oaiﬁ%%lﬁgﬁ@s

with4ato@y 14fe® Bherefuseantpatbvied upsiraahl. eThdsb aangitnRnsgaanstemplify
Varifjorst-l evel mﬂdul ator unit 402B. The input connector -

Aol [rprE Ve Bosagy SYeHion N IaHing maes Brcties ugts.

arrangenents 420C, 420D act as the output connector .

stations to the second first-Ilevel nodul ator unit

40%he apoveisgaled ppiarranggmentsrare tremplont indrmayligvolve mest or fewer

g - evel ulator .units. 402A, 2B.
paratlclinlt ice il o Plct ™ SHeeRindtpitS . Sties o Bl lher
combihatidnsjofiserigsgnd paruiel. Orhesisaof e dtbtioh BnitS Ry patiRDis¥eldom

the suction units of the scal ed up arrangenent 430 are
necedsgnh §K¢RG Whem b0 e adiloglage  Uswallyadids more wsepaitaproyidet
Qen CTfle : 2cal rfl at_the
e BEARARE T The SEEE oSO AR 0D ¥ SRR Tt iintments
wouldprark: usipg darge ndinbésof ttie dogbdhBioh@mithe i ndi vi dual
suction units. Various of the ports and connect or
stations can be closed, as and if appropriate to -
;fﬁgg@ T BB RSSHEEnRRG ArddobAht XithAkrihSof\RERR 38HY 300
arranged in parallel connected to an airstream inlet line 416, leading to two series pair

arrangements 4204, 420B mounted in parallel. The airstream inlet line 416 is 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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particul ar occasion. For the above scal ed up
arrangenents, the inputs are intended to be air only,
wowdkosesoany refuse. The refuse is renoved upsSPCESG2005/000079
These arrangenents just exenplify variations in
provi di ng the necessary suc2d on usi ng scaling of
smal l er suction units. The above scal ed up
ar A tigesxeniptar f herarxepigilt siiowmind’igey 13 nﬂt&lr&’ﬁlsﬂﬁﬁﬂ{dﬂne 442
fewer parallel and serjes g airs, or triplets of
branghes seaﬁrahﬁW§ ong beggych der e p%ﬁl%ﬂ yrdf 300, grcept therlast refuse unit
300890 phd kdn %&ﬁe&f i Wh tﬂ]g Hn@@cﬁaﬂel&@é w1tﬁ$1ﬁ b A Iﬁ'fs@ ebranch
suction urlits 7in para I'S sel dom necessary, exc
valveftddd it providediin eadhl hrmmg&twctdauhd: tefuseiunit F0ramdeheiliné MZ
vi d reater.airflo The usg of the spl
(oo B 0360 sttiogruniby Thebroeh VaKS 445 bordclose off
the MM HvIRITKsURHi 9 S 0b FHoFE HRYBAYS. Qfddftﬁﬁag? QL ?ctfﬁ&rhmt except
units. Figure 12 illustrates a conbi ned ‘arrangenent
the lapttanedag e Sﬁ:qn)gddﬁner @m@@nlth@hmﬁ‘o@@a impediately dowaﬂedahed)f the

rorb SRR LR BB b bR gt second
valveagl | el . The alrstrean1|nlet line 416 is connected
up, in parallel to each of the outlet ports of the
refuse units 300. The inlet ports of the refuse units
30 nﬁ\%ﬁi a&lﬁ)h%wéllte?\?se%ﬁ@ (?{Hlpﬁe n%{ Hﬁle tﬂerpeﬁﬁg Lﬂt%@O that is
42, I'c onnec to a cleari pIp reruse

fuﬁlﬁﬁsﬁﬂ@ﬁ@lheamdk@bhé 42 from thy sleaing Iﬁpe mleateﬂ a8 hilpiexit Refuse unit
These do not

f th t
30049 fill] AdkBe heangh ?f'ﬁﬁsw‘bmstr@% ofhestelacad e fSwARiE 309 AEs closed
(tho?é aovtﬁs%@m'o@tmo@d%ﬁis@ uﬁlfego@ yais@raé ASLBNIBERnch valve

shown 1n Figure 13, the refuse In l'ine 442
444 of thecklested ecfesalinit 30fkis JKepinepebr ¥noherfablrthe ok valetsi446 upstream

of g eleriednee o) RiiopRih L THIFIEe S VIR of b Stleoted refuse
unitBOBREElosed (fHoks HowRstARm oA Yfectdrefifie RhRBOOGLL 4150 %@&Pﬂlly

branch between the refuse unit 300 and the line 4
clos¢@xcept the branch to the last suction unit). The

branch val ves 444 are used to close off the respective

refuse units 300 fromthe [ine 442. Additionally, each

r efBysdtogiiig i1l thed@michtvabyes 484 upsiatnast the wmef&s'emlt 300,
valve 446 in the line 442, imedi at el%édovvnstream of

refuge i nobsjsked injeam efribe upsitsam refise ypits 3¢k By plosingshq line valve
i g SRUSE 1k 5y, BT SUOREPEOR HENHE 95
dowhstkéam tefige meftms’@hmmieﬁlsﬁ @Oortl ableits enter into the selected refuse unit
300. When the 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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furthest alone the intake line 442 fromthe clearing
pipe is selected as the next refuse unit 300 to fill.
WOLI0s08us0hr anch val ves 444 upstream of the sel BCI/86G2005/000079
refuse unit 300 are closed_(those downstream of the
sel ected refuse unit 300 n&y al so be cl osed). The
anch val ve_444 of the selected refuse unit 300 is
300. Bé‘ﬁfe%%fﬁéﬁ‘.‘f tBfipe He> 34 e ROYR oSS iy BRSSP et g
Howd e a Fihaehrd uhie 806 & $Rivn iRABHE! Bn&RE ﬂﬁg@atm:% %Itelsgﬁgs can be

[ine valve 446 of the selected refuse unit
of otlglr osmbierstof osfosanitss toeaiimo five e fayedr duinddver dfigise 18Ai t

1,300 I I I | osi .all th

iustgileh B S Bety doetieunrond wel ol rdiahifeg By Thus

all the Bfhnch @4lveL4445arB elosd Skl HRUMeANOH44 AR JpRE! FRAR 13B
refuse units 300. By closing the |ine valve 446 of the

illustepdgsdle egna atangemanti 4403goeluse tnise3 10duh tithdhe end tyvqreefisse units
t t .4 442 d T ref use. u.t-s..
so0n A1, 5 BP0 B PR S5 oo,

whilst &fi Usecothiits hre3sbed VRditidnalls ehe Hhe dalesc4d6aor theiskcotd0ast and
has filled u t he branch val ve 444 of the next

* third [psCxefisswiea00R 300G A% Ao slosedd and its |ine val ve 446

cl osed. The branch valve 444 of the just filled

suction unit 300 is closed. The just filled suction.

urmithod@h thecarrangemeiie of BigaresaMiaty 18 shownpégifiogumbée of units -

various. branch and |ine val ves 444, 446 (and the punps
(suctigh apyERaseh U cATRCALROis HOB Hagh £irilar GEreserresain putaTiiy
differbft RInhHAY QUINPRRS hfprBpRAt%! BehtRbirfertd SBHE gﬂasﬁitﬂﬁvention are well

_ Figures 13A and 13B il lustrate the valve positions and

suitedhtosgrevagaldvdepments ofherapt is peferrat totrhduce dlicimatial eapital outlay

arrangenent of, Fi re 12. Fi re 12 has fopur refuse .
wherf b SBIE TP Uheiend B FrcliS np i EhS TH BBt of i s ama
suctidiodrid prdsB@isdepéndsiontthe acth@AiAT tddeveldpnrner Adtd devBlopment -

refuse unit 300 is shown in dotted lines to indicate

grows, j5a pddifianal apity espegiallyaehpe yakeeanrhaadded The orly planning
ar iy o O
neoed iy 0 TRER 10 LBl BT O, B Yol S e

refusapipbs enlberlaifime touthe kam8@fkae ht wvaildblslayadts eddbée Sifieivaband

val.ves 444 are closed and all the line valves 446 are

- organgisd yse ¢f 1a0d 80ag8B i | | ustrates the same arrangenent 440

of refuse units 300 but with the end two refuse units
300A, 300B full. Thus the branch val ve 446 for the
t Aiheabbestmiadiments show all IO@tssidedersidertilbweven) the ihention

. t . | ed. Addi ti Iy, the |] 446,
is notRf Hitita” el TRizumah R o oViaek OF each Sreirlot Evgenin
staqkégmgoafr%l(ﬁfle.so cl osed.

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

combination suction units, and vice versa.

The embodiments of the present invention are able to 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



Al t hough the arrangenents of Figures 11 to 13 show
specific nunbers of units (suction and refuse), other
werwods4sent s woul d have sim|ar arrangenents becT/$62005/000079
di fferent nunbers of units as appropriate. Enbodi nents
of the present invention arg® well suited to grow ng
devel opnents, where it is preferred to reduce the
an ekistihg aystaapiithalit imtdriupyiomtethe rpfass cdileetiomsysvdner Budtioa and

fin size is no et kpoywn. The nupber of refus
refug fq oo BTGl @gﬂﬁ“@% D FeESFYSIER PRbBE R AStem,
" for aBIOduifEmsigtaharyent . As the devel opment grows, so
addi'tional” units, especially refuse units can b e
added. The only planning necessary is that there

2 bl patiath Sbp i enst crebin shtiofuing B e B psS have
beerPd@8ribed¥hdavaittadd @ dedNIOHlis tEB A Rr8dd thhtaRinPdHAnges

organi sed use of |and space The above enbodi nments show
modgfi¢atioheanthyariationgieoubd be ingde ta-ibhaepvesent inyratiopweoubdepasting
fron{]fflte 20 Ici)mutseuq‘;_en}{gﬁi ous units maybe nounted on top of
ach RHner PHor st ance in stacks of two or nore.
Variations in the use of the split suction units may
al so apply to the use of the conbination suction
units, and vice versa. The enbodi nents of the present
invention are able to provide refuse systens, for
i nstance as shown, whose capacity can be scaled up or
adj usted according to what is needed. Further, these
suction and refuse collection units are nobile units
and can be noved to a site as and when required, for
exanpl e, when an existing pneumati c system m ght have
br oken down. Such suction and refuse collection units
can be hooked up toan existing system w t hout
interruption to the refuse collection system Suction
and refuse collection units can al so be hooked up to
an existing systemas a back-up system for exanple
duri ng mai ntenance. Wil e various enbodi nents of a
refuse suction unit and their nethod of use have been
described and illustrated in detail, it is to be
under st ood t hat many changes, nodifications and
variations could be nade to the present invention
wi t hout departing fromthe scope of this
i nvention. CLAIM5S 1. A refuse suction device
conpri si ng:
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a suction punp, a pre-punp inlet duct and a post-punp
outl et duct, the pre-punp inlet duct and the post-punp
W@ oeaosmes4s0uct being in fluid communi cati on w t hP€E8G2005/000079

ot her through the punp; at |east one pre-punp or
post-punp external port in31uid connexion with the
punp; and a refuse collection conpartnent conprising a
refuse and air inlet porClakkiM8n outlet, the refuse
and air inlet port and the outlet being in fluid
comuni cation with each other through the refuse

1. CO'AF‘&&ée‘%ﬂcﬁ&P@éﬁéé’%ﬂﬁpﬂsﬂ%‘?r ein the refuse collection

conpartnent outlet 1sin uid comuni cation with the

pr epuoton piep, aderetpumgnidlet Hectand gast-prome opil & -dootytheqrre-pump
. St - port is operabl.e.to connect to.a _.port re
intef it iR pBF meR R COreiain IBRY SamuyBiR RS it BES other
throdgh the@@Mipce according to claim1, wherein the at |east

one 1pre-punp or post-punp port is operable to connect

t o ahlepgirone pie-pWap e pogteuandexigrpal porein fhfid geroteviom, with the

S| m(i ar refuse suction device. 3. A device according
PUMPLA aim 1 or 2, wherein the at |east one pre-punp or

PoStrpfus® cdlivctios 0fMparaRSntOMIpEiSisE aGefisPasd aip ilet port and an
external port._ 4. A device according to claimg3,

outlgiihearhyse trd ait inlelport a9ddhg,eulet peing inBrid qosmaprieationevitly each
otheg ﬁﬂgl?%}t tllqlté ??ﬁlgkecqlfélzt%n mpdiendn®iWhsegnd air inlet port

simlar refuse suction device. 5. A device
ac tlor diuzg colieatioaicompanmedt, outlet ishe fludbemimanicatian with Ve pre-
bet ween the postpunp inlet duct and each of the at -
P“mﬂ’é‘é]ﬁ‘?%’ea“ﬂost-purrp ports. 6. A device according to

anYn O Gedf orfd e Pomd 51Q)O§taplirﬁﬁ bBRis GURIE & QR tBalport, pre

filter on the post-punp duct, after the at |east one
the oy, -of engthero similar refuskespictien devies: di ng to cl'ai m 6,

further conprising a valve for closing the air filter

off fromthe post-punp duct 8. A device according to

2. any @ieceiccbiiitngortAn 1) Gviiekdth e, at WaS &idpre HaniptorlB8EHump
one pre-punp or post-punp port further conprises at
portjiseparable o ¢pnacefiinpg pestted thaefyse and air inlet of another, similar refuse

suction device.

3. A device according to claim 1 or 2, wherein the at least one pre-pump or post-

pump port comprises at least one post-pump external port.

4. A device according to claim 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, similar refuse

suction device.

S. A device according to claim 3 or 4, further comprising a valve between the post-

pump inlet duct and each of the at least one post-pump ports.

6. A device according to any one of claims 3 to 5, further comprising an air filter on

the post—ﬁump duct, after the at least one post-pump port.
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9. A device according to claim8 when dependent on at
| east claim3, wherein at |east one post-punp port is
wopesakised t o connect to at | east one pre-punp PO/SGHIO5/000079

another, simlar refuse suction device. 10. A device
according to claim8 or 9, 3herein the at | east one
pre-punp port is operable to connect to at |east one

7. pra-devive apcortlingfto atadmite fyrtter ndtprising b wakyeSoctlbsing the air filter
device. 11. A _device according to any one of clains 8

off frogn ts POFiHRAR AYSthe at | east one prepunp port is
operable to connect to the inlet of the refuse and air
inlet port of another, simlar refuse suction device.

8. 12A devibewiccwdimgdordy nge dHthamyecodiag gtaim,avngei® theatilgast one

R e e R g N R e L
A device according to any one of the preceding cl ai s,

further conprising an input hose connected in series

9. wi Ardevise acedrding tastpimi§ when dapepdant on atyleask clpimp; ; avherein at
accordi t ' [

css R0 R BB 1PD R TFEI L Thnp BB ot

simibt fefdRrsicligred@tde. cont ai ner. 15. A device according to
any one of the preceding clains, which is nobile and
is operable on a vehicle and operable on the ground
ang/ ok -1 Sd [ :

10. O Pick bl EinefS TR 0, Pk ARRENp e pump portis

operfla tatanngctdd at ledst\ane pad-puepd pert of avdthem sidelar cefose smtibn

.as defined in any one of the preceding clains, wherein

devighe plurality of devices are connected in parallel to
add airflows together and/or in series to add suction
pressures together. 17. A system according to claim

11. 16A devimeacerrting th aay vhelob¢laimst & el Os whereimnthgay lagsisongmee-

pum PR €0nh1C BEComh B st Rt ied Pt oy panother,

similab edfedebutiich @dviceal i ty of devices are connected in
series, wth at | east one post-punp port of one of the
devi ces connected to a port, pre the punp, of another

on i | VST C i . i 6
12, 08 BB oy M o€ SR Bl
between the pre-pump inlet duct and each of the at least one pre-pump ports.

13. A device according to any one of the preceding claims, further comprising an

input hose connected in series with the refuse and air inlet port.

14. A device according to any one of the preceding claims, housed in a container of a

size and shape corresponding to a standard freight container.

15. A device according to any one of the preceding claims, which is mobile and is
operable on a vehicle and operable on. the ground and/or further comprising roller means

on its underside.

16. A refuse collection system comprising a plurality of individual refuse suction

devices, each as defined in any one of the preceding claims, wherein the plurality of
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devices are each as defined in any of clainms 8 to 12

or in claim13, 14 or 15 when dependent on at | east
w@b@sos809 wherein the plurality of devices arePCT/SG2005/000079

connected in series, with at | east one post-punp port

of one of the devices connetted to a pre-punp port of

anot her one of the devices. 19. A system according to
devigesyare senisicted|impawllgigotadd 8 flow éogsther andopinperps toyaddfsuction

deviges are connected in parallel, with at |east one
presyEy OBENE t he punp of one of the devices connected to

a port, pre the punp, of another one of the devices.

20. A system according to claim19, wherein the ]
17. i ndi sysmpcaoeding b Jeuian 1 erivirevindbeindradush srfusessugon desdces are

in c . ri
cactilh Bted o S AHdls 3o Forihy P oG} S1ry yheh Hlpehte o
leastdlaiftey witgeiartke plaruieg b deicespad ednnetted i dehiegtwikleadtast one

one pre-punp port of one of the devices connected to
posthyusnmpRrho b ofdhe deideqsconpgeriedio anogt gesthe pumppaf another one of
theﬁﬁéegpwaccorQing to any one of claims 16 to 20,

erein the individual refuse suction devices are each
as defined in any of clains 3 to 7 or any of clains 8

to 15 when dependent. on_at _ | east .cl.ai.m 3, erein at
18. | O 4Lyt Aespr B A L OF 1 1 SeikeiB bl reee ugfion,

devidbs 4r8@8dh RMRARESIn RYBY PRI 825 1938 irPélafnl) 83,dNdrA8Swhen
connected to aport, "pre the punp, of another one of

dependentdmat denst elaigh St whereistthe plurality phdeviiess iaseeepnageted in series,
..connect ed i aral Lel., w at | east one,port re th
witt S EerhostoR b Bt S opehl e Heviel&lnnplEd B bro- i pliFor
anothB€oRWhthe @fvi@not her one of the devices, and wherein
one of the devices connected in series is al so one of
t he devices connected in parallel.22. A refuse

coly ' : i S I . : ;
9. £V, SRR DU 0TI Dy 8V Bt i o
deviekredre conreatet inparhlid, withws astuaieiport, pievthe pemp ofipne sftthe

a . suction punp, a pre-punp i.nlet duct _and a, post-punp
devigen qoBpeciEit 0,2 itk P&? %)E*m@’ phatbes 98 Of e deRicehost - punp
outl et duct being in fluid conmmuni cation with each

ot her through the punp, at |east one pre-punp externa
20. por/A systeth adcotdingsto daien pHsrhapeinpheintividval rebfasetsuctionf dayies are

conpexi on Wt he ~ and .at t e .prer-pu
eactA e tbtol slatss B11R2 of B it 1533 e )3 SupbrteR iy oo at
leas©d1aidN8, wherein the plurality of devices are connected in parallel, with at least one
pre-pump port of one of the devices connected to pre-pump port of another one of the

devices.

21. . A system according to any one of claims 16 to 20, wherein the individual refuse
suction devices are each as defined in any of claims 3 to 7 or any of claims 8 to 15 when
dependent on at least claim 3, wherein at least two of the devices are connected in series,
with at least one post-pump port 6f one of the devices connected to a port, pre the pump,
of another one of the devices and at least two of the devices are connected in parallel,
with at least one port, pre the pump of one of the devices connected to a port, pre the
pump, of another one of the devices, and wherein one of the devices connected in series

is also one of the devices connected in parallel.
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of the devices is connected to at |east one post-punp

external port of another one of the devices. 23. A
waymsesaseccording to claim22, wherein a pl uraPCT/gGmos/000079

the refuse suction devices are connected in parallel,

to add airflows together. B4 A systemaccording to

claim 23, wherein parallel connexions conprise the

prepunp external ports of two refuse suction devices

connected together. 25. A system accor.djng to any .on
22. o Aie cotoqon B Sem BT ABFLR 7L oot fgadual
reﬁ;%‘i:{i&‘i‘d%&s?%ﬁe&ﬁ? connected in series, to add

suction pressures together. 26. A systemaccording to
cl aich &Bhe wiesesiunticreddvices compasgso a sudoNpUIge a phepump inlet

prepunp, external, po of one r.e e suction device
duct R s o gk e Bk det 35 MegibsERYpR Gptt duc
beinf & HERl rh hxgeatﬂﬁvwmeeaoﬁ%the%_tﬁ%ﬁ%xeme%ﬁ@r, g 188kt bfe PRYpump
one ofclainms 22 to 26, wherein the plurality of
extenal port enthaideast ohe peskipyug extendl ertgn dhidbepraeyion &§thithe pump;
dconnected in series with a refuse collecting line from
a source of refuse. 28. A system according to any one
of afleaitPhe pre-p@np éxtefal pbie br ek bhd pest-pumpeasdmalpert of one
refuse collection conpartnent in series conpexion wth
of thg dsvicepismonpesited torat lgash engPostopianp extemal past planothes opg I the
deﬁgﬁyices.29. A system according to clains 27 and 28,
érein the at | east one refuse collection conpartnent
is mounted in series between the plurality of
i nterconnected individual refuse sucti devi ces and, .
23. { pé PSR ACOBIE A SR £rdiereip 5 DG o MElise qhetipn dpvices
are COhREIEEH (PHralkd, to WHE hRHOwS Reftlr.| €aSt one refuse.
col l ection conmpartnent conprises a plurality of refuse
coll ection conpartnents nounted together in parallel.

31., A system accordi.n Q.,any one.of claji.ns 28 to 30
24. o St RETRASER, eyt SuRin PRAR o8l Cutrte Mo pre-
pump QiThA PSrta Bf twisheitse wattionadevies bétidected Zogethesy St em
according to any one of clains 22 to 31, wherein one
or nore of the suction devices is as defined in any
on . 0 : .
25. onds ot Bellfids b e W pidin A RERD BHEREH R by A
refuse suction devices are connected in series, to add suction pressures together.

26. A system according to claim 25, wherein series connexions comprise the pre-
pump external port of one refuse suction device connected to the post-pump external port

of another refuse suction device.

27. A system according to any one of claims 22 to 26, wherein the plurality of
interconnected individual refuse suction devices are connected in series with a refuse

collecting line from a source of refuse.

28. A system according to any one of claims 22 to 27, further comptising at least one
refuse collection compartment in series connexion with a pre-pump port of at least one of

the refuse suction devices.
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suction devices further conprises an input hose
connected in series with the pre-punp port of the

waelewso8t5084. A system according to any one of PCHBGHO600079

to 33, further conprising one or nore individua
connector stations within 38e connexi on between ports
of different devices. 35. A systemaccording to clains

29. 33 Aasydtegracsprding tordkiing A/ end |28} whewinghe at ependerfuson
collegzgﬂllh gé}?ltg%xﬁie%% %ng)uﬁ%g q'lpgéré% B v UG 1 %ﬁ%ﬁiﬁsﬁé f ihtetConnected

I hpu se 0 i oh devi ce
individudl esessirtdoh detib& fpdshe e cphiedtingflingnot her sucti on
devi ce through a connector station. 36. A system

according to claim35, according to clains 33 and 34

.30. 2{ g?s%g%épé%grﬁﬁpl?g & @il 2?84013@9? Y HERRE ﬂge# ?eeagtrbrfétre{:u@@%llection

Sing one or nore para connexl ons,
compdratient chmpringut plhadiey of refise calletionronh@witments snounted together
. connected to the pre-punp port of another suction
in pggalislce through a connector station.37. A system
according to claim 36, wherein the input hose of one
suction device is connected to the pre-punp port of
31. andtdystensarcbiding theany oseoh cloingh2Sitoch wdieteain thet cateacnredimss
t he i nput hose of the anoth s ction device. 38. A
COH?E%‘? & B%B?I&icﬂﬁlpflaescqndp& a F&PH t he i nput hose
of one suction device is connected to the pre-punp
port of another suction device through two connector
32. st Atdysiem anedrdimetoj any pne b sleinas 22 9e3 lamdicrrin o8get e of the
devi ce, 39 L-ng. 4 y one of clains 16
Suc“tog d§§l,ces & gﬁ&%ﬁé%ﬂ%?ﬁ%ﬁ%&?ﬁ%ﬁ {énl%g evi ces conpri ses
an i ndependent housing. 40. A system according to any
ne of clains 16 to 39, wherein each of the suction

0 I ; |
33. de wetem accouling oy one ¢t figing &2 togy, whersha indiyidypl refuse
I L - G 191 e Rof Lt f Q0.
o) AL RTE s AR Rl ) Ly R0
port af thieldewset oget her, in series with a refuse collecting
line. 42. A systemfor collecting refuse conprising a
plurality of suction devices connected together in
34, S ?{A‘hﬁéﬁenf ag;ca%§w%y%e Bf ERAHY BStol I BIRE comnPriSiB bBS or
W a refuse
more individual connector stations within the connexion between ports of different

devices.

35. A system according to claims 33 and 34 or according to claim 34 when
dependent on at least claim 16, comprising one or more series connexions, where the
input hose of one suction device is connected to the post-pump port of another suction

device through a connector station.

36. A system according.to claim 35, according to claims 33 and 34 or according to

- claim 34 when dependent on at least claim 16, comprising-one or more parallel

connexions, where the input hose of one suction device is connected to the pre-pump

port of another suction device through a connector station.
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collecting line. 43. A systemaccording to claim42,
further conprising a plurality of suction devices in
w@arals4sho wit h the suction devices connected tPOESGEI05/000079
in series, to add airflows together. 44. A system
according to any one of cl@bns 41 to 43, further
conprising a plurality of refuse collection devices
37. coARgstemcctaditgtercldim Isawhktedt theiigpus bpsecaf dpetsuetion deyice is

suction devices and . refuse collecti lipe. 45 A . .
connggfed e BEgPaRRGOTS* Ay g et S o ropgE sofiecragign and
the i SRS ibRheragRldr e, one of claims 16 1o 40.46.

net hod of providing a refuse collection system
conprising providing a system according to any one of

cl ai 16 to ,45. 47. h f - {i I C1 i i
38. CompmePAs TR e oY Ledh e R EE (e tliR oyoo i
conn6dtad iBthd Brd-purdtp pont@fassthueductioh dsvéceathrough ewofcotuleetor stations

suction devices of the systemto suck up refuse. 48. A
and the inpgtihese of the anothes guetionde¥ic€onpri si ng connecting a

plurality of suction devices together in parallel to

add airflows together, in series with a source of
39. r ehugeaeinhicosidingtoraal vae of dhinect toP 8, imhereimerth of the suction

.activating ogne or nore qQf the suction devices to suck
deviges comprises Gihngepeadent bUHRE r of use, through the refuse
collecting line. 49. A nethod of collecting refuse
conprising connecting a plurality of suction devices
40. t ofetybtem acnorditg tesiny onadiiclginet 1ote 3% whsietreeached dicrwetion
.ln.series mﬁ’h a, source of refuse through a refuse
devigegjig WdeRGRGRDHROPAA activating one or nore of the
suction devices to suck refuse fromthe source of

refuse, through the refuse collecting line. 50. A
41. medrvstemdoneellastng sefosegompringa plardity elowshondeidces

conmect j,ng. a al i i devi j :
connf 88 Feethlt ol Yo efiRoh 4 ebllr M LA SRRV LB, chflting
line.in series, to add airflows together, to the refuse

collecting line. 51. A nethod according to any one of
claims 48 to 50, further conprising sucking the refuse
in I [ | j ' ;
42. c o%(r)ls &t gldfd % gégéﬁlggg?ﬁﬁ%ar Irlfég%é, aﬁiﬁ%fa? gyr ?ﬁ%ﬁbﬁgl? ﬁ%vé%est he
connstted tapptidein wees,anddd staive prasktres tagathet, iimseries avithyg refuse

nmet hgd according to any one of clains 48 to 51,

colleghing H% i ndi vi dual suction

43, - A system aceording to claim 42, further comprising a plurality of suction devices

in parallel with the suction devices connected together in series, to add airflows together.

44. A system according to any one of claims 41 to 43, further comprising a plurality
of refuse collection devices connected together in parallel, in series between the suction

devices and refuse collecting line. -

45. A system according to any one of claims 41 to 44, being a system as'deﬁned in

any one of claims 16 to 40.
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devi ces conprise apunp and are nounted in an

i ndependent nobil e housing 53. A nethod of assenbling
W@2008/0845@9 col | ecti on system conpri si ng connectPCSG2005/000079

together a plurality of refuse suction devices as

defined in any one of clai®é 1 to 15, in parallel to

add alrflovvs together_and/or in series to. add suction

46. pr Agnethed of prguidieg a miusecollestia Py s eRAOMMTINEPreY iing agystem
[ cting the pre-punp duct of at
mmoﬁ@%%{ ﬁﬂngw(kELgk%éggggg with the pre-punp duct of at
| east anot her one of the devi ces 55. A net hod

accor dj | ai m 53 or 54, r|3|n fluidly ..
47. ofeaboil eibefatidtmsoapebingdra i ey IgHeicgIditgelo any
one &ec“fél *n%sl oMb 4B ahl @ctWa%nB léﬁ'@ oflete S th@budisAAbviRBLSMEE s to
of the devi ces. . refuse suction device
&mkamnsﬁwmcted and arranged to operate substantially as
her ei nbefore described, with reference to and as
illustrated in acconpanying Figures 2 to 13. 57. A
48. T ehUREHE@bF Eflfcbil FifisdeitniRBRk cdfhdng 8 plLatkisgedction
operate substantially as herelnbefore descri bed, MAth
deVlfFQsﬁ@eéhﬂmn payalleldo add pirflows fogetbar, il Seies Fbensavigy of refuse
8 |
theouahiiefie Eal e tindind ol b e B plio bEBL BRI REs to suck
refuddeionh tHeaboare of esfusd, idedughiti hefusd elienide time. an d as
illustrated in acconpanying Figures 2 to 13. 59. A
met hod of providing a refuse collection system
49. 54 Shaflbd Gfééﬂe@gn%?erf&ie%ﬁf R BRfdctiRed pIothfidy of suction
erence to an rat I n acconpanyi ng
dequesnggeﬁseri’n seviel 8o adiDsuchomptdsguietogetbbr, grtering withfamerce of

refusp dpiapana e alire et (g 464 PEfiating R SBmsiinyepotion devices
to suEk ?éfﬁ@frc?mttﬁb sodrceof: reﬁsér%lla»ﬁ e r@ﬁ1§@%lldcﬁﬂ% Bné.ef use

[ ection systen1substant|a |y as hereinbefore
descrlbed with reference to and as illustrated in

ackon c%rd: ng o glalm 4§ q’ulltf?fer comprising connecting a plurality of

50.
further suction devices in parallel with the suction devices connected together in series,

to add airflows together, to the refuse collecting line.

51. A method according to any one of claims 48 to 50, further comprising sucking
the refuse into a plurality of refuse collection devices connected together in paréllel, in

series between the suction devices and refuse collecting line.

52. A method aécording to any one of claims 48 to 51, wherein individual suction

devices comprise a pump and are mounted in an independent mobile housing

53. A method of assembling a refuse collection system comprising connecting.
together a plurality of refuse suction devices as defined in any one of claims 1 to 15, in

parallel to add airflows together and/or in series to add suction pressures together.
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54. A method according to claim 53, comprising fluidly connecting the pre-pump
duct of at least one of the devices with the pre-pump duct of at least another one of the

devices.

55. A method according to claim 53 or 54, comprising fluidly connecting the post-
pump duct of at least one of the devices with the pre-pump duct of at least another one of

the devices.

56.  Arefuse suction device constructed and arranged to operate substantially as
hereinbefore described, with reference to and as illustrated in accompanying Figures 2 to

13.

57. A refuse collection system constructed and arranged to operate substantially as
hereinbefore described, with reference to and as illustrated in accompanying Figures 2 to
13. ‘

58. A system for cpllécting refuse constructed and arranged to operate substantially
as hereinbefore described, with reference to and as illustrated in accompanying;Figures 2

to 13.

59. A method of providing a refuse collection system substantially as hereinbefore

described, with reference to and as illustrated in accompanying Figures 2 to 13.

60. A method of collecting ;efuse substantially as hereinbefore described, with

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

61. A method of assembling a refuse collection system substantially as hereinbefore

described, with reference to and as illustrated in accompanying Figures 2 to 13.



