; PORSe3e41dvr F6| TXRef use Col | ecti on Device and System and Met hod of

Col l ecting Refuse Technical Field The present invention relates to
pneumati c refuse collection and transfer froma 5 collection point to an
apparatus for further disposal. Backgrognd I n many urban environnents,
people tend to live and work in nulti-storey, if not high-rise, buildings.
In such densel y,popul ated.enyironments, commpon facilities are 10 usually
provi ded, for eR&HpEe2=ES Pce and aystem.ana hiethod of Collecting Refiiseqr £ yrt her
di sposal. Figure 1 is a schematic view of a nulti-storey building 10 with a
known refuse di sposal and collection system 20. A common refuse chute or
riser 22 i Yeghmicalddeldt o 15 serve homes located in a vertical section of the
bui | di ng. Each ne_accesses the refuse riser .22 through its chute
opening 24 A tREPEACE oLt dPPpaR 5RE oAt bRndHERE 26 i s
provi desl. Eﬁ@@ti@@k&iﬁﬁﬁ&&p@ﬁl@ﬁi@%rﬁﬁhéﬁdiﬁﬂﬁﬁl@ﬁ ed to a suction system 30,
via a pipe 28 with a valve 29 between the collection chanber 26 and the

pi pe 28. A single clearing pipe 28 may service several such collection
chanbers ZﬁagagﬁuﬁHCtion 20 system 30 is |ocated at a refuse collecting
centre 14 an onnects to the clearing pipe 28 by a docking port 34. A
control ler 32 chnhaoy srbtdendpaindhts)pediile tehé telivd ardinwsksh el Otoadid il ves
29. In use,. the refuse accunul .ated at each collection chanber is

peri odi cal Pghdtsedaldings Jngich denselyaoppletpdsnywonmgentscommandpeiliienirs 16

| ocat in : I ' : d
Furthor’ di Lty pRAIRS, K2 crBEbIcr CERN:RE by FERRISE Hah R ARENT er
whi ch, oncéispesal., is haul ed away by a hook-lift truck. These known refuse
collection and transfer systens are expensive and once they are built, they
are even nore expensive to upgrade or replace. There is a need for nore
adapt abl e met hop%ufm 5@ eB&hhtvieR & dintRestRey BEjdie) VS Rithiaknd¥nGBrtde
capacities are 30 scal abl e according to the needs. Summary 2 According to
one aspect digposehadmodigetivm syptgeni(. dncommhen eefiiss ohntevardiser 22 isgiwddedstoct i on

devi c Th i Vi ONMPLLSES.:: .2 SHCLi.on pu a . pres punp
ol et Buot ARS8 Ak (oL BeciTB T HRR g R SR B e
post - punp Bstr e tthrdugh ithewn ghutd opbnlhg 24,008 beRtdf @AcHHuke/8a8 2.0 Eftfectidil Ough
t he punp. The refuse suction 5 device al so conprises at |east one pre-punp
or post - pufHFIBer &6 FAIroyged- Hagh eollgction shatebar 3f infanmeetad tustion system RS use
col | ecti ony; FgSd . ... hal L. an

out] o, ¢ P Bl (SRR hELRRUR Croiter PO u e A0 G

communi cat single wicating piple 28 tnier sercoseybral hiechroefleg®neohbhbet 26 NTixosgedod nent .
The refuse collection conparfnment oytlet is in fluid comrunication with the
pre-p i ?ﬂséf“ g‘ﬁ@tl‘?cai@oafﬁere e pllgsting pentis, 14 qnd cpnpsctsig dhe ﬁE"RﬁlgﬁﬁPQ 28 g

oper abl e tgy; £050885d pdrP3f LB6itrolRF 82 ERGrdIIR ’opet]‘:ati?'ﬂh gf A8 SuctRinBykieh Joeddse

suction device. According to a second aspect o present rnvention,
there is pradvisd@dInuseethesefuspideanulated a gathernllectinpr ¢hainbgr & petiodiablist y of

i ndi vi dual surcﬁéclJ ﬁd?ousgﬂ%é 8Qm‘gnegvf)ilgg 38 intd 4 Qeﬁge bin 16 located in the refuse collecting

centre 14 for temporary storage and further disposal. The refuse bin 16 may typically be

e EARRS,

25  alarge 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

30  scalable according to the needs.

Summary



15 defined in the first aspect. The devices are connected in parallel to

add airflows together and/or in series to add suction pressures together.
According to a third aspect of the present invention, there is provided a
refuse collection systemconprising a pl,urality of interconnected

i ndi vi dual refuse suction 20 devices. E4ch of the refuse suction devices

conprises: a sugtion.p . a_pre- i nlet duct and.a post-pu out | et
dug'P , the pre-p Oli%f{'gépn%gﬁé‘fﬂoeﬁmﬁﬁggm %f‘l‘ﬁf}ﬂ?ﬂ’é@?‘? égtprgﬂ‘éfd Eé‘?ﬁﬁ in fluid
conmuni cat isgdioni delic8aThe AR subtiirOME el B PRYER o sBltidnGRlp, A Pe-PhiRp RUSP

external port and at |east one post-punp éxternal port in fluld connexion
with the pdhy.anda noglapimppetigh ductpieprerensp mrlbt dust andothe gostipeamgt ouwsieeduct

post - punp ext er ..port of one of th 5 devices is copnected to.at |east
one post - pﬁér%gélgfﬂenrd ncgfmﬁ%rlfa%gfl walﬁjoffaﬁ@f’a’gﬁg“%lfgﬂtﬁ%pmi @ﬁg .refﬁ\?csblm‘?%g to a
fourth &spdeticoilsé bempries anleasdt d¥e Pid-Rip bHEJsepimpRKk @Yl Egrtﬁ’n ARt em

according to the third aspect, wherein one or nore of the suction devices

is as defi fenexipnawith the pumps andya prdese colledtipndompartaent qontnrisingsirstise and t he
present inyer % i ! : r L.ng.rafuse

conpri si ng\c{gq%lF a %1{213& g%dﬂg'ﬁ@Eﬁéﬁgggﬁlgﬁgw%&gﬁgéﬁ%géé@gé%ﬁgﬁe

connect ed tagswhieEatiomwithreadt eher thiughl thearefifst ovliectiog ebmparimém. JBE refisen th a
refuse coll elﬁ_;rtgi.ng | i ne, Accordi.n ‘ﬁo, a sixth a,spe(;t:hl of the present

i nvent i on, SPYREHRT FRmpArgRend oytlef ‘%g& whesmimginicagpn Bt the pregrugaeinie At si ng a
plural ygy | A ' j ether in
Ser o5 {0 ot et Ol pRNERZor KIRpSHEDLRTS HRHAEE Qirfielt 7R ol e 100

col | ect i ngpwinpeot another, dimidprrefuse swtientltviespect of the present invention,
there is provided a 10 nethod of providing a refuse collection system
conprising providing a systemaccording to any one of the second, fifth and
si xth aspects. ARE®HgNE alsecond aSpnbhthd pRAGH iRVentibE, tRERIEMovIIRY RERSD,
there is provided a nmethod of collecting refuse conprising providing a

syst em acceelifcken system gopprésing a phwality of edévidual refiisersugtion dévicds, esshest s and

"ot uso!® Acoamath o Rpede THENEMEARSE BREB Bl o T RSBy

provi ded aambbdhiadenés toatd ewdtionpresedires gethenr i si ng connecting a plurality of
suction devices. The suction 20 devices are connected in parallel to add
airflows together, in series with a source of refuse through a refuse

collecting line ; ﬂ&ﬁgpg i i re of the
suction devi cesA{;g&gﬁ%ﬁ& rggl?aés%gp%é}gﬁ]t e %égﬁfr%@gﬁtg ’%&éufsgg},r&?ﬁ?g%lg The

ref use col t@bectiomsystene corRprisheg @ phiiraifly bbindert@nichted splevitiua frefilbesyptios ent

i nventl n, 4t hereﬁi st?g 1t%vi qﬁd a get od of collecti ng. refuse congri Si ng{
connectd ngds iy Earh S Fthwiehon dXjee SomPTAG: & HRTioBPuEdy P PRSP uRRINS
connect ed Hict 3684 b Postipin@rishtRet 8hidt the PFERTHP GlctlROEiHaghe pééapﬁﬁ%' RfletWfch @
source of refuse through a refuse collecting |ine. The nethod further

conpri ses being yuflvidgommamnination mathefach pbestbeauighriheipwip,et laast anggire-pashpse from

t he source h h the 30 refuse collecting |ine.. According to a
el event h a%%érg% Fé)&%%legt [I)%ag%sj(%’r? tpol‘gFﬁ}\)/ %tﬁ?lafﬂ%r?gl ﬁ%‘d 6?’%})?{&?&‘” ’éﬁﬁ’gtw of
assenbl i ngAaldastions §rephrhp ekiei@l fis bLan 1620Bhd SdstPuSP ARSI Port LbOEES @ﬁhe a

25  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

30  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



plurality of refuse collection devices as defined in the first aspect, in
parallel to add airflows together and/or in series to add suction pressures
together. Brief Description of the Drawings 5 This invention is now

descri bed by way of non-limting exanples, with reference to the
acconpanyi ng drawi ngs, in which: Figure“l schematically Lllrztratei a knogn
refuse disposal and coll ecti system.n a | ti-storey building; Figure

is a scheng?’?ll?c'feﬁtt‘ég rl%PfH@I? ité’?//@%G@“QOWB %ﬁ%?f’i‘%ﬁerif‘éf"t’}gba wiieseicgHedimet  of
10 the preggat invention; Figure 3 is a schematic internal top plan view of
the refuse suction unit of Figure 2; Figure 4 is a schematic perspective
view of two conbi nation suction units |inked together; 15 Figures SA and SB

il Il el t f two, i nat i tion units;
Fi gures 6A and GRCOTIP AVh HEgt 1 daS Bresel, JBREHe ere (RPruie AR

suct i on5 uniférscollbdtiigiefude bSmprigR e PREAIRy bPEREBAUeRbEEe THeRUeR dviR! i
suction unit of the present 20 invention; Figure 8 is a schematic I nternal

top plan vPewestdioasthesfnssics e eildmation pressurks ipgeibery in firigamiths: refise
schematic kﬂhﬁ-ﬂgk gide view of a refuse unit of the present invention; 25
Figures 10 and 20B™i Il ustrate a paral l el and series arrangenent,
respectively, of two split suction units; Figures 11A and 11B illustrate

scal ed-up arrangenents of pairs of split suction units; Figure 12 _
illustrates an grcf’%fﬁ@’éﬁ‘éﬁtse‘(fF’t}h%ﬁPF?trﬂf@er@FwélfWﬁm(ﬁlamwwlﬁfrdeﬂ suction 30

uni t's; 1@Ndmethod of providing a refuse collection system comprising providing a system according

to any one of the second, fifth and sixth aspects.

According to an eighth aspect of the present invention, there is provided a
method of collecting refuse comprising providing a system according to any one of the
15 second, fifth and sixth aspects and activating one or more of the suction devices of the

system to suck up refuse.

According to a ninth aspect of the present invention, there is provided a method
of collecting refuse comprising connecting a plurality of suction devices. The suction
20  devices are connected in parallel to add airflows 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.

25 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

30 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



Figures 13A and 13B illustrate valve positions of the nultiple refuse units
of Figure 12. 5 Detailed Description Figure 2 is a schematic side view of
a conbi nation refuse suction unit 100 according to a first enbodi nent of
the present invention. Figure 3 is a schematic internal top plan view of
the refuse suction unit of Figure 2. Thé conbi nati on suction unit 100, in

non-limtin r is.,a nmobjle pne tic conbination suction and refuse
st or age unP&%&Wﬁ%\jﬁ?éogeﬂﬁﬁgeﬁﬁegﬁ%ﬁﬁ%%@ﬁﬁﬁt@ﬁ%ﬁﬁf’@ E@?helifﬁﬂgd The first
conpar t "entirflows tckeflr Aid/orSHEEAQR S RREbABREs R osfheoNt @i ns a bl ower or
vacuum punp 112 and has pre-punp, inlet ports 114 and postpunp, outl et
ports 116. The second conpartnent 104 is a refuse storage conpartnent and
has a ref u%?ie?ﬂel ercttiion%otgr jon.and an inlet port 122 and an outlet. An

i nterconnecting e S8 St he outl et of the second conmpartment |04
to the $nlet of Thisdndntish iCwasscBat byl@dy ofor-IRktingR8R pledSwiritaché: t he
inlet port 122 of the 15 second conpartnent 104 to a source of refuse. Wen
t he vacuunf‘béﬁﬁcmaingmgtﬁiﬁ%n%}nWfllqlﬁ"aws refuse and air along the input
hose 126 into t - 1,04. nto the floor
of the second Cg%gff?%}%ﬁ?gﬁﬁgﬁ %ees agﬁowya}ggégﬁ%éﬁgsa? él%f)ﬁoél%f; tll?r%?ysgm
conpar t menin 4 0@ltasdrdyduildmgyacuum punp. A plurality of such suction units
can be connected.in series and/or in parallel, usjng. post-punp and_pre-punp
ports as 20 appgl%r gfsé‘. ScAeRtiq e ﬁW@R’F%‘)g"I‘ FoRRingtien e segiopuaiiaire to
be scajed uR peealdladicho need. A parallel connexion allows the air flowto
be scal ed up ‘according to need. The capacity of the pneumatic system nade
up of such uni t Eiguge 3 fsusschémaatidointerzal dopsplan aleheof thhefusensottiat uranofHigtreon
unit 100 hgs a housing 132, in the formof a nobile 25 container, shaped
and sized to be nounted onto a vehicle, such as a lorry or truck or railway
wagon. The hous}?@releﬁ&d@h&ﬁ&ﬁ@ﬂ?a@dw&vi&wwm LombRBEM s B DEitdidi@aat h of
bet ween about 2m and 8m and a width and a hei ght of about 3min each

di rection. tageth§ky, for instance be shaped and sized as a standard frei ght

[ . The gj f | | d h si.d d d
ot ompanel o 1 S anerr s [ANEMA R P Bl S RE T oLl PG, hor S

be det achakictipnapitsjabl e or hinged in whole or in part. Sone of these panels
134 have openings and ot hers have ventilation | ouvres (not shown).

1gures 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
20  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;
25 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
30  units; and

Figures 13A and 13B illustrate valve positions of the multiple refuse units of

Figure 12.



The refuse conbination suction unit 100 has two conpartnents, a first, air
suction conpartnent 102, and a second, refuse storage unit 104, at opposing
first and second ends of the housing 132. The two conpartnents are
separated by a partition wall 136. 5 Thg first conpartnment 102 has a vacuum
punp 112 situated in a main duct, which¥extends between a water scrubber
138 and a E%éﬁf g%{ fi].ter 140, also in the first conpartnent 102. The

wat er scru ed ResedPliN Nt od at the base of the housing 132, near the
partition wall 136. The first air filter 140 is nounted at the top of the
housing 10 132 near the first end of the housing, at the opposite end of
the first conpaFigiead isroszhermpfec fide viewaifra donfbirstion 4¢fussxduation 8niki®0 t o t he

t h i pl et 1] 2 of th ' t, .bet th 112
and & he. warssPr AT e b BO Rt e psept A B hENe 4% pebe e SRRy, of 1
i t, onestotopgitin sedfde fehfe tactionfumit cf@igaRs pent 102. A punp outlet portion

146 of the main duct, between the punp 112 and the first air filter 140
al so has two post-punp branch ducts 148 extending off it, also one to each

side of the fir : . . . | 0..qf t.he mai n duct
extends from m@%gﬁﬁ@ﬁ%@%@%@ﬁ%&ﬁp ?I!gh{):tﬁhﬂﬁtgéééu%gjé&%’r lg(r‘)\iéﬂébégf, to the
first air pnduneatic tdfbinAbord hectionand refuet stragd wdnl 004vixe 4 s witldted ri ses
vertically fromthe @Lgé s,ﬁflugber 138 to about half the height of the
housi ng 13%MRHERCIE i hhe b peropatragnt d P2 éscan dhsuchon pempiitpent 804 The

pre- pu b i ain | i rizontal
or 1 o Tl SHohRy S CulkiNi |12 LR gFe A {4 bor st 58
hori zont al pymp,rasthet pratspllep The 2¢cond cemptumeitel Odrisla odfugerstorhgaisinmparth®dt  t hen

turns vertically upward. to the first air filter 140. The post-punp branch
ducts 148 g@m& rf’ﬁlg‘ﬁf@}%g%??lmaﬁ@éﬁ?ngﬁémgl @8\/@“&4@1"3&?%@1 hori zont al
portion j Oinfércdrhectith duice 804 @stnkéts e ol $¥Re BEcBn® BSRpRHASRN 08 Usthe ididd
extend through panels on either side of the 30 housing 132 and each

t er m nat esofife firg compprgaentp08- davippetihgee pfr comnedts therialeppert p2hpf hede ports

114 arag. cl i I fla | a LIl kew se th WO, POSt - punp
branc hﬂ-’duc%g‘i{gg&nﬂﬁ%ﬁ% @ugﬂmﬁ%négﬁgfug% {é}i%[% (tal}e Vsaicﬂl'émgf‘lmtpﬁeltzﬁ%ﬂ‘&l% 132
and each t e, i dratve sefdel dndaid dlaipobie ifiws hogeU2p istodie #Rb6id dokfparthiit POST - punp

side ports_116 are cl oseabl e with matching fl an pl at es.. The pre-punp

e -
si de port sTRAIUKdronsamig,thgslogr a%thsé?qonﬂfemawéméﬁtgl@ﬁ@né&iﬁalgpaééesmtmave
the sane c folyfral I prse - S] r e
post - pump. St sohpafiity 1anll 168 el bR/ PER L AR B s bl
f or connexboeonnectedimsetienarsl/arin paralsl, ofing pherpuspcdridgne-poinpportdapre-fi | t er

val ve 6 sits in t/ge verti cal, tiog of the ur{p 0 tlei portion, 146 of
the et CRRFOPTIAS: /6 S SBRCKpL o vHY A SHan eresude bateledhip acrpding al ve
156 is opefedl & pafhlRP&ANLLiok hNEWs tHRRIPU tPbE Acﬁredﬁxgra%&&iny%&neéd. the main
duct, between the postpunp branch ducts 148 and the first "air filter 140. A
pre- punp beapaeity efdhe pnasmticisysemnmady uwaflsuef unitsas thue flewibfe andaealhblduct s 144,
between the punp inlet portion 142 of the main duct and the pre-punp side
ports 114. A post-punp branch valve 160 sits in each of the post-punp

branch ducts 148Bhe hgtivieg@iontdetigimat P00 hata HAEhE 982 |id theoforth 3¢ a MBIHAeduct and
t he post-punp side ports 148. Each of the branch valves 158, 160 is

i ndepeidentINRipgeshapedandsizaddn bs maunipdonthe vehielpesueh ova nranarruskeor 114,
148. 15 A ' i ‘ ' f ] .t ment. 102 f
Fanni ng. + netoey edb AR | PP BB ARl BATPRISE R e | 01 i g
the punp, Baweexswot 2maind8hgahd b evidthtaad adieight 6 atiott 3rati®eachatiredi. Gpr i at e.

20 The second conpartnent 104 has conpactor_ plate 164 wwthin it. The
conpact or BA%fer ’Inétﬂ-nﬁee%‘ﬂge‘%@@sgﬂ%?ataﬁ gistapdard fsaght coptaiger (ke sides pkthsecond

conpart nme . i y ators
(not shomngoﬁh%clﬁi;gﬁzﬂﬁ%ré&%ﬁt?ilsfﬁe?at&lﬁfté%énq @;&g@@%}é@; igt ?‘%’fﬁ@@@th? %ee&%%frét ition
wal | 186 t bBdeare xedwlidst gtloss miap be detacleabla opeppisiridngsdlih whbletdrén pacond
conpartmenf 104,..at th nd end. of the_hoysing 132, 25 The, second

conpar t mentopaf hese pélﬂg]is ﬁggga‘b%‘menﬁﬁ aV‘iEO hf3§li'@(‘—'5? V?‘Piéi‘tl oRrEEfof gofiDached
the outlet of a refuse inlet hose 126. A nesh filter |66 extends across
much of the rest of the ceiling of the second conpartnent 104 and is

encl osed above the ceiling by an end of an interconnecting duct 124. The

i nterconnecting duct 124 extends between 30 from above the ceiling of the
second conpartnent 104, through the ceiling of the first conpartnment 102,
beside the partition wall 136, and term nates just above the water |evel in

the water scrubber 138. A flexible rubber flap 168 extends down fromthe
end of the interconnecting duct 124 into the water in the water scrubber

138. The water scrubber 138 is gr ovided to clean incon ng ai r of dust.




126. Thus, there is a suction or vacuum at the second end of the refuse
inlet hose 126. Water romthe water scrubber 138 is not drawn up into the
punp inlet portion 142 of the main duct due to the presence of the rubber
flap which flexes and allows air to pasg over the water if the pressure
difference is sufficiently large. 20 Air fromthe punp 112 is expelled

t hrough the pu outd et rtion 146 of .t mai n duct. Assum t he

post - punp brangﬁhaﬂe ¥ Cf%@’"éa}né’né?%?@dmétr@%t}%ﬁ“ﬁ? quflparrfné‘?‘m%/éllf{}gt= 356 i s open,
the air pasgeRnicomphmbit 192, Mda fdcbid refhdOstange e 6L at SpfdifigatSosRher e.
The first air filter 140 typically includes activated charcoal to renove
odours. 25seqad endssaf thg housing: 182. ﬁ:@ hep gomhartments preseparhliod by 238rttam vl at
interchang@gé positions. In that case the second filter nmay not be
necessary, asS it may not matter if there water in the air being exhausted.
The aimdis to renove the dust and odours before the air is exhausted.

Al ternatively, tHe first air filter 140 and the water scrubber 138 may be
at 30 the sane éR8fibepmpatmentd g bas @ Kecuyonprmn )2 sifustadde a mpin dhgn i n

Flgure 2. WARNARIMILAGREE 2WRM: Wenblie MBGHITRYTR k2 190 S fhtndhily AN

refuse through the flexible hose nto conpar tmen 4. 9
Due part | yceroparheerd d 02 cEmewater dchébbeel 3fcis myounfedtdt ehediate sf thehbudthg 82, air i s

sucked into the second c r t 10 apd partly due to the effect of
gravity, tﬂ%ar&éef%%“%’rw@dig@ %ﬂ‘?ﬁw %zrglf%g‘g)ﬂawm@rﬁt thedom Pt thehpusng 0 and
accumi@t €13 ndah enedRrst A Ffthd RfusHBC A 8@56&&5515{? the Bk ' most 1y
devoid of refuse, is then evacuz;?%g atet e top o?ft%e Sstgé-]%ﬁg@%%rﬁpqg)?t ment
104 t hr oughhe fiest msdilter 14Q evhaugsair ¢ thieatmespbereof t he i nterconnect duct 124,
the interconnect duct 124, the second air filter 170, the water scrubber
138, the vacuum punp 112 and the first air filter 140. The end panel of the

second conpar t marjundihldd @srtidnt1aR lof @lemdin duct BEwRYE BlcPRnplO 2360 88Swatth e
tailgate 172 is pivoted along its top edge and i s opénabl e by neans of

act uat ors $55gbes E%%\haﬁ tvomrgppmpdranchigacis 44 gutending ffit,looadto edeh sidsfof the

col | ecfed } h . ' d | | ows cl eani ng
and mﬁft eﬁ%rt]%%ﬁ%%ﬁg%ﬂﬁg%sz?gpﬁé Oil g%&#\%@ﬁﬁ%&ﬁ%&%ﬁﬁg%fgwﬁqﬁ%%der si de
of the conblhatd the fisshairifiter 440 alsd Bik twoarst-pahp bends dadts Liechondkh@gfii32 is a
pair of rollers 174. T.Hes r(H{I ers 174 are arranqed al ong _a comon axi s
paral | el t85Q fRe isgethsi POFWQ Yirempartpsnt g P&%@”&?bﬁ%’é‘@ngégpfﬂ?dnﬁlﬁat each

roller 1744 vRRE: W f

housi ng 13%]{@8%%?(?1%&%}& Si dehg;tw{) E?t n o‘%glt1 e Cltsrzfsl‘tg%?%cgﬁfg%thgoﬁ&%&% ment
102, is a filigf #P6 for nechanical handling of the conbination suction unit
100. Tébere is also a simlar lug 176 on the other (refuse conpartnent) end,
for inproved flexibility of handling. 25 The conbi nati on suction unit 100

i's typically usesepenp 80EaReHGOI42 JfiBe SRl duRhris SeRPBP rdRtmBiwagr 16 at the
refuse collecting centre 14 (of the ﬁsngtem shown in Figure 1). The free end

of the hos¥ribbsr {38 tonbauthabithe beigheofiibe kousingbi thea eatendhia dliarizentl of t he

' al b f f | | i h _ ,
e conpi rGifsetiitd Blafe! (o0 HeS i Mbnd] RS 118, Shind S B FE JRSR 2°

col | ect i ngthésdntrizenth#ipartivh.| THetpuh®p dutlet portibn 46 6f theiny6h d8& ek@nidie | ocati on,
fill 622 up and tahe away, W thout having to be |owered to the ground. Thus
it carfopehofizenally drogy theivympdidi ease torthe end ofitheihensing b3, thentwok vertigallyuse on
the truck, ,dhe4q ePiRifratLh.on [ I, 1 Qv ' a drive

i nput to dl%ﬂl’ ve t&ﬁe punp 115‘3,“321 ﬁ?ﬂﬁgtﬁﬁ&%%r%%t gtsﬁr?t%ee%{%glgﬁgﬁﬁé&m%? t he
conbi nat i oducsatcthé efbownwherd s hdivental hortioyhoins thepertidal pordbn.capabil ity

enabl es a conbi nation suction unit 100 to be used nore efficiently than if
it were stationary. For exanple if the access to the refuse it at different
points (i.e. theReewRSfe #fgﬁ?ﬁ&h%%&'lqg &E&H&Iﬁ@ﬁ%}x AR1sARRARSsi Lo f t’ﬁ%ger
devel opnents or several small devel opnents, the n% conbi nat1 on suction
unit 190 drousingrldeknd aachifernfinghes with arfmged pre-praghsidé parh éid.i The prespumphe
refuse fromall t mul.ti dacki pg. stations can_ be.enptied into the
conbi nat i osrqiﬂ(_'ies%o&s'l 1@% aﬁ%F]PS%%%‘ W&gﬂg EBE‘ﬁ%Sjaﬂ’(])‘ve‘?@t P PaStHaEPer
station orbrafih AiREsAI43AR tedld IMou PArRICANi RS bifle WE 1B BuSRP P ALR &3kt Sitting
by each single docking station and remaining idle nost of the tine. 10 The
suct i on uriermingtgs wibs Hesgedk pert-popwrsidesparohtt. Alleystypuug sids potedl 6 are
occasionally as necessary. After each use, the conpactor plate 164 is
driven in the | engthwi se direction of the second conpartnent 104 to conpact
the refuse therein. Wien the second conpartnent 104 of a conbination

suction unit 100 is filled up 15 with refuse, or otherwi se to be renoved
fromthe refuse collecting centre 14, the conbination suction unit 100 is

hoi st ed ugl for examle b¥ a hook-lift truck. This can be in a si ngle



5 the connector station 182. The connexion is via a second, three-way
connector hose 184B. The first connector hose 184A has a first pre-punp
inlet 188A and a first postpunp inlet 190A, connected to the pre-punp port
114A and the post-punp port 116A, respegtively, of the first suction unit
100A. The second connector hose 184B has a second pre-punp inlet 188B and a

second post-pu inlet 190 connect to the pre 10 ort 114B, and the
post - punp BI(S’E?&%EEI‘%&? W@H@%P ?esoﬁq‘te_rpée'g'é‘&ﬁﬂies?ﬁgf ﬁgﬂgli‘fﬂP?St?B@B.SI he

i nput  hosepbr §16hredTehdantd@zeSdh@Ha08 tHethin® chid} fithessC a3R Mhel AULEp- the
input hose 126A of the first suction unit 100A) has its free end gttached
to a port BWmpKBleneps and thewostopimer side pettsat i6oret a8nnTetersifanernnheing Hog& of

t he ot her i it .(in the case of Figure 4, .the .input hose 126B of the
second suc?%géﬁb’gﬁfg&f%ﬂé?t%‘é%mf% rsfqré’grt%ﬁgoéﬁ%lgﬂ%wfg&to a port on the top
of a dogking station 192. The connector station 182 is a generally cuboid
bl ock with four ports to it: one in each of two opposing sides and one in

one of the ot heP HEdbisr ¥ue desifsin threvarasn povtioniod theumy eutlet peréiopdfe of a11

i nt er connegt,, t tﬂlﬂﬁéﬁ fluid.f € .all 20 of
them Any g%r?éggﬁabém%ﬁos F ?%%P{% ﬁaém%EP %sé%@‘é@ﬁﬁg%& r?%%@@?‘% ate.

Al t er nat i veparable tmegmiaireloga tiespuimyyoditet poivh ded ofithearaih dpetf betiveercthe postt he
port even when.a hose i onnected to_th utside of the port. The docking
station 19BYfB bﬁ“ﬁﬁ ?‘a?t,s iéﬁie@; e st fiitqrjé&-sAtH{%'PﬁmihrméTa{Vﬁdﬁ Sithilone of
t he siggs RV fdtgl | j i Ltion to
that int hg%odg%s/ei de. Conﬂr%gghodrdatsstlgta i %@%ﬁ@@gﬂﬁﬁg@@ﬁ 2%125!){:%;@/ even
be the sandyct@rd &stpré-punpside posts 114 durcstpSap bBRch 8Alvattd 6B iarcech affithpl an

views of the. arrangeneni of Eigure 4., The val,ves in ction units (and
gates in « R BLRRITEET et 4B o0 i e BB RS Torkohy bardbShatelind |
parti cul ar thRefpostGeAPEIHs pbids PIY. Bd43h PR Hrathcha/atle§ €58 E%0aé fnﬁile%é&‘ﬁeﬁ@ t hrough
the suction units, as described below In each Figure, in the arrangenent
bei ng exenpPerebledp openeor glase thegpsnestieHarchdnondls. dfil8ar rows t hr ough t hose
porti 0f§ of the various hoses that are not closed off at one end. The solid
arrow [1nes in Figures SA and 12 SB represent airflowin a parallel
arrangenent (asAdesaginelé2l)s alddwonisd adthafitawopa@sentl 0BiforsuasingAhand 6B

represent airflowin 1%dseri es arrangenent (as descri bed%. The dotted arrow
lines in FrYuPRPug vy Oerdvres of engshBiey &g varst loeamame haswas, BT ar row | i nes
i n Figures.04-a486 8B:HERASEMa Mlik Tl m the connector station

| 82 t hat n%y bpg@usedcas al ternaaﬁlvesﬁyéaﬁﬁpﬁgpé IFtée? i nput hoses 126A, 126B,
as are also described later. In Figures SA and SB a higher flow of air,

conpar wi th that achieved 15 20 25 singl uctian pnit, can be
achi evgg to con@@‘_@smﬁ 8°rﬂ%qrg¥‘?“gllégp?ﬁ%ﬂ§wélcf'?é??ag‘? ﬁ@%wgfﬂnlltec %n system by
arrangi ng &aﬂgraéafrlp@#@ 19AEREnRNRELMAM AT abidsPIMR\Widh oF tIRABbAELonS e inleRD
arrangenent. The pre-punp branch val ve 158A and the post-punp branch val ve

160A of t ht04 Thscompettoratgrdo¢ islqsrated by vlcanseef, achwtars(nohshoyoy whpchpusbr anch

val ve 160B, of C Sucti o i L 0B. re- ranch val ve 158B
of the sec@ggufslﬂl‘gtﬁi% %n{?%%?tt&%ﬁlﬁg%ygﬂ% agﬁgoq-ﬂvgﬁgﬁg?cb%%&%rdgﬁgﬂs@%ggareir58A of
the first suepposinguwill of tROLchEd sdiapditrhdht 04 e the Seb®ifl dMAGTESEEhousTgtBg.
alternative arrangenent of Figure SA described later, it is open. In

Fi gureQ%A, the flow of air between the two suction units 100A, 100B, is: i)
through the in ;ﬁ%li&g o, unj f .. - 1i).fromthe
| eft side pre- Bﬁfrlr%&g(g){rﬁ% o?ﬂrt ?ﬁ%ﬁgsgag{(}ﬁlﬁEﬁ%tl?%hﬁggn%efﬁ%o?&?hflc?lf% t hr ough
t he pr e- puatfached the oh8&Bfafrefubeindet hosed! 260 ko ekl filthoB® k@ehids atrosamadided por t

of the conpector .statjon 2; 1v) through the connector station 182, to the
top port o@efﬁogéﬁﬁﬁ%‘l“&"%g}eﬁi:%ﬁl qogrpartinent Hinngs eprdosed shevaihe geliing A of

the first §#Eﬁ LR fuml iﬁteﬂ&gﬁéctﬁg(Hu&\!ti hat qhter?l?telihcgﬂl'tigvc\:gﬂg fhctQh4 EREnkY 156%%78%"“ ion

unit 100A. There is further arrflowwthint uction units
100B. 3% t hfromtaheve 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.



30 second suction unit 100B, the airflow splits at the pre-punp branch
duct, with sonme air passing out through the |left side pre-punp port 114B,
as nentioned above. The rest of the air passes through the main duct of the
second suction unit 100B, including through the blower 112B and the outl et
portion 150B. In the first suction uni t 8100A, all the air 13 passes

t hrough the main duct, including through the blower 112A and the outl et
portion 150A. There is no airflow through the first connector hose 184A,
since it is clo f ction
unit 100A (al te?ﬁgﬁ% Eeg?;&@?%ﬁgggﬁ é‘%g %Ebegltg %ﬂ? J(Jarﬁr Iatclal\?%tftr1(:lltﬂg:t T}{E%%t&u

connect or strabbari3Belsngnatdes ad)econ?ilﬁitep i 0,fin ﬂﬁeexmqﬂe/eﬁplaénctmﬂerfml; sdovand

second suct, on units 100A, 0B Wth this arrange
suction of hf%"%at?‘i B sepd ?’6#?‘3”?6 n‘%“ﬁﬁ‘cf@d?"‘?vﬁmp‘éﬁ‘“ﬁ @@P{T"Fsomttbfea‘é ucti on
of the secendinpWTt hilouidF the \PRG, ﬂ&aﬁleguaﬂﬁlgttﬁaﬁrhﬂ%crhﬁbe}h?s pre-punp duct of

the second suction unit 100B, for increased airflow i n the input hose 126B
of the second suction un|t 100B. Refuse 194 is drawn into and deposited in

the refuse stor sec ctign. uni 10 t hat
passes through t%ggf ﬂ%sucé%}né%g&% ﬁﬂs %ﬁ“’@r?é‘ ?@3E§i?5??%n uni t
100A is ai end mhelﬁlélﬂlorseflwga the eﬁc&gﬁ‘tmabﬁaﬁa{\aucwﬂlzpfms &l &2ROBEpaUICt i on
unit 100B |s (sufficiently) full of refuse 194, the free ends of the two
i nput hose$ tthe dirsiagr fdligsd éd over, to the position shown in Figure SB. That
is thajgthe input hose 126A of the first suction unit 100A i s connected to

the top port of the docking station 192 and the input hose 126B of the
second suction When tH@pMmbsistanede,ehle tarutiiguingp] [RosuckOdir tnhfors GRRGHP I

station |82. The. on ve a ep0|tions that are different are those
to the pr eﬁﬁﬁ}?oftﬁﬂ“e{% qa%%l'“ ‘I‘Sg'égﬁmt”ﬁ‘é fhertwo pagrauEp bergh dueinddt 8 hoses
184A, 184Bcjodhie 1S, %)Him rédiht:@stthé?%l% i A€ rﬁtér%&mﬁ%ﬂ%%t Xir %@%Bér%é I's open

while the pre-punp inlet 18 t he seco connect or hose I's cl osed.
The pre- pudwbtmuwmﬂahe@ dueigiR4ehd threuglethe natersctubber 1381 This) GBuistakéown i n
dotted,lines_.because n the alt ar.rangenent . of F| r

descri?aéed %5#8?1 f%letse(foéld(?ﬁlé"ﬁam?ﬁ%ﬁfop'owlﬁfg i tprm; aypar ko theyt %S%H?%tﬂ’@é?rent of
Fi gure SB, 12&t TReNtHeRASs bWactfosCdrivauud? attht bécon@ 8 oA BefuicSinlet hode28Ugh t he
i nput hose_126A of the first suction unit 100A; ii) fromthe right side

pre-punp pd¥aterfiopatherwatprescrubber 138 is mpbdrawmiup infoche permp )Illctmomjghl 42raf the
pre-punp i t f ey 184A ort of the
connector s ol dﬁ'c@ﬁ(i%@ thé Bl%iéd %%11%’3@%%%%8‘%3%%%%"8 By 0 36?1 0Ip V9o the

or s
top port oﬁxetvkmemﬁﬂieqxrémuresihﬁérbmIQ&Eﬁcié)mtIytwgwgh t he |nput hose 126B of
t he sgipond suction unit 100B; and vi) to the i1nput port of the second

sucti unit 100B. There is further airflowwithin the two suction units

100A, 100B. Wt , t th
or - purp. br anch Jar oy P b P Taoad dopu il ot TR e

pre- punp poain MAAswmmgﬂwwmephmﬂabmech dings t48sdre ofostchandathe preakears/atver ough
D et TR b e 85 el P B PR S, e B orer
the air pagsesir filier 140 typically includes activated charcoal to remove odours.
25
The first air filter 140 and the water scrubber 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
30  the same end (before or after the pump 112).

In use, as shown in Figure 2, the vacuum generated by the vacuum pumf; 112

draws in air and refuse through the flexible hose 126 into the second compartment 104.



through the main duct, including through the bl ower 112B and the outl et
portion 150B. In Figure SB, there is no airflow through the second
connector hose 184B, since it is closed at both connexions to the second
suction unit 100B (alternatively, it cogl d be 15 due to the rel evant port
at the connector station being closed). Wth this arrangenent, the suction

of the second sugction unit 1'00tﬁ is1 addq?pgt in parallel to the suction of the
first suct ﬁﬁﬁpﬁﬁﬁ’tm%ﬁd&féﬂﬁaﬁ‘?% ‘QV‘?B@@E F‘?P‘HSF??@_IErlé*f’ﬁliﬁi)s‘ﬂ%%‘iméqthﬁhe first
suction unsécoﬁ@eﬁnpéraﬁedtnea,aaﬁ%g dife 180 drrdchr %J&ahst t}?@ﬁlsé%ﬁga% the

ard ‘dep

first suction unit 100A. Refuse 194 is drawn int osited In the
refuse st omatpsiaboeparaterfeom thefait steeami €k eandsacctinolatasiithe BAtohD6Rthe Abdond hat

passes through to t ref use.storage, conpartment of the second suctjon unit
o0n 1 s o sompadort 104, 6 R e SRR O b Rep e RS o EpcataB
suct i ons pr e&dHd Gompdtnét 884 eiroSCth Hesh Figes R0 GRS oR BY iBRDNnA&: BREVEY
waste materials through the 25 refuse collection system by arranging the

vari ous gat &b timiatejeanpeef dugt e thedecandsin filésr 190cthe ratenserabbgrri8Rtthe For t hese
arrangenen U of one of the post-punp ducts

| eadi ng tot%crllﬁelﬁlgq 'g(ois{z?purrpg)lﬁi?ﬁragl sﬁ\{%wgorie of the connector hoses is open,
whi | st the pre-punp branch val ves of the pre-punp ducts |eading to both
pre-punp inlet SIﬁf bot h c%nnector hoses are closed. 30 In Figure 6A, the
second connecto ﬁ%‘é‘gp@ﬁh the secont sempytpet 84 haga tilgate Jd2+ fop exteral
conneci®r siRtd e LRa@Ng2t uction
unit 100. T‘E]e pre?pu b B?atrl]%ﬁv\s/]éaaﬁ%@%g%&&g%%eﬁg%p@se{%%lgb %ﬁe%%%g val ve
160A of t hecthatosst(not shéwan Frgusaid)t Thetailgate 17Dakows theabfasechlleasd iis theche

pre-punp branch val.ve of. the secqond suctiqn unjt 100B. The post:-punp
branch val %%Oﬁ(gﬁlﬁﬂbﬁeféﬁ‘z?@%%ﬁ aﬁgfgtaflgﬂﬂﬁ‘ﬁ? tleqnipgandmaipienaneaf ah feastihiem
branch val yRodd8dmn e 104rst suction unit 100A is shown in dotted |ines

because, in the alternative arrangenent of Figure 6A, described later, it
is open. In Figure 6A, the flow of air between the two suction units 100A,

100B, js: i) th kN ho 26B of. the ond .,suctipn_ unit 100B;

i) B the |epgqlg‘%n’d§a&%§sé‘ﬁsﬁ%%°‘%§‘ﬁ“%%’ﬁ iog viih, LG o L e RS iiuni ¢t 1008
iii) thr oundsusiﬂgelmdshp@iﬂlﬂiﬁrdll&ks?l741?ﬁ£’se@6uérl§l¢7z$%Qﬁdn%&m‘l&?g HeoMsg aki@4B, to
a side port of the connector station 182; iv) through the connector station

182 to t heParapel sothe wirth ofdhe bonsing 132 batt are spacadgpart 99 thap pashignllemi@4iinput hose
126A of th i i I 00A; and vi) to the input port of the first
suction un??a}%e;%gé%iﬁgifgﬁfl%ﬂ?g?%her airflowwithin the two suction units
100A, 100B. Wthin the 20 second suction unit 100B, the air passes through
t he i n duct 1ncludi t hrough the bl ower 112 as far. as the |eft side
post - port ﬁ@genaﬁ_ffl}?&op_?lpg@im Bﬂutﬁﬁf’tc’?%ﬁ@ Ogi@ HSEstionhasses
through t hgofirindheba, it § g\igumﬁrrgr REIRMEN] hehﬁlnﬁg OPaie c@;ﬂ%ﬁ;{aﬁﬂg Fﬁé&%n%&' et

portion 150A." In Figure 6A, there is no airflow throug e Tirst connector
hose 184A, 18G. nEher¢ is alsy pdmiar lug 176 on the other (refuse compartment) end, for improved
flexibility of handling,

25  The combination suction unit 100 is typically used to replace both the suction system 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

30  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



cl osed 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 al so

cl osed. The pre-filter valve of the fi r?é suction unit 100A is open. Wth
this arrangenent, the suction of the first suction unit I OOA is added in

series to e.suction of the second suctjon unit, 100B, coning into the
second SUC%MW%“OT%I)QWEE a@ﬁ%f‘-‘:%hﬁ‘aﬁ‘ﬂfbﬂal?ﬁﬂglttlﬂ@top}ﬂﬁfﬁeefmcrﬁe second

sucti on unifficlAf thah if HWEbtatiSabE ABbGah PR 18 HelcQRs RS @8 fhs it aﬁﬂﬁeéepg the
absolute pressure). Refuse 194 is drawn into and deposited in the refuse

st orage conppaist(verthere firamultipleodnekingstations), aatiappaBG0Blargdrideytlapmpats ses
through to_t he,refuse storage .conpartnent. of the fir suction upnit 100A is
air o 96 s et ST RGHE B o ioR vl et D0 R teis B8 et i o
unit 100B dSvdnsdliid & @6k by hefnthlturnoThe fie FrohP4ll HRanhitiR RUkine QfatibAie t WO

i nput hoses 126 are s_vva%ggd over, to the position shown in Figure 6B. That
i s that theanhRmptisddatotheeompingtinn suctien urititdq aforgnt procsdatd thedompect ed to

the top po i i L i 1.2 of .t he
second su c‘tgr%lg(gértf %aﬁ‘t?m %8 gléhl{égat%%ﬁ)trlléeng{%% ?g%nq'{%gtg R){lglpel %%rg{ateglﬁa fsr%timg g <G ﬁﬁp
connect or sihgleidockihg4thtion el emajhin fdlemescd therimal ve and gate positions are
that the post-punp branch val ve 160A of the first suction unit 100A is
open, while the post-punp branch val ve 160B of the second suction unit 100B
I's clogpd. The PhesRUBR ub 306 Boéé‘ﬂo?(ﬁe;%%@&afg confifuifs iSieh 'og&sﬁﬂ%ﬂtl 1008
is shown in dotted |ines because, in the alternative arrangenent o ¥i gure
6B, descri truktckssanr Aftdr cach uasethe chtmpadtboplatef] 6diis diiventin¢heslengthwisar r angenent
of Figure 6B, between the two suct] 15 20 unjts . 100A, 100B, is: i)
Chrough ¢ hATeeHae! Mesecomseataptiicnt {4 @ cobueetibs oGiedicteida, i) from the
right side post-punp port 116A of the first suction unit 100A; iii) through
t he post-punp inlet 190A of the first connector hose 184A, to a side port
of the connect oWVhst ghg sgrondBompaytmenh t Gigffe edmebindimeucidon wtititGois fill8@ upt o t he
top p of . 0 . tl 182: v). t hr.oughyt he i nput e 126B of
the s Ce)f:‘gb n d&’g h {l:]?flugeh Bﬂ ﬁ?‘%’%@%@i’% nlg‘ov%zﬁ?%l t?%]]éeﬁ?sﬁ %ﬁpécﬁlgrgtce © Fﬂiﬁes econd

suct i on unedmBif&Bn shbésreunis 1 G0 hbRtedaip; fdrewamblebyh KdoR-11AMRuSU CEHiOBani¥ t S
100A, 100B. Within the first 25 suction unit 100A, the air passes through
the main difcSIRgE pefiAnRY byHHBRG AP preensd Ryiusry efign ofthe ugs 17k and draggigmthesi de

post - punp Ol&gg t I Hléqig . i ses

t hr ough thlgtgfrwia?n ugé%dﬁgﬁlﬁ? %gﬂgﬁﬁgggh%? e F%ég(rﬁﬁ%aéﬁr@ﬁfﬁdew %l%ﬁ et
portion 150Bhe tmit.FAdwok l§Brudkhvan elsb emsedatiordelivey théd cambihatidresusgciomait 100
connegépor h%se %848 @i nce .30 ilt i$7 cl osed at both connexions to the second
sucti oY unfid PHSBE P RIaeS PR FSFRISrS 174 coul d be due to the rel evant port at

t he connector station being closed). Wth this arrangenent, the suction of
the second suction unit 100B is added in series to the suction of the first
suction unit 100k susten ngitd Hi0mat kelyfdan e usedcalpmm bundan al©0 wed inpigsdet - punp
duct. Thusi g‘a%erS 1%e%s5lf1219 e255 3)0 the punp of the first suction unit 100A is
further reduts ng THe press%?ea.ryRef use 194 is drawn into and deposited in
the refuse storage conpartnent of the first suction unit 100A. Al that

passes_through to the refuse storage conpartnent of the second suction unit
100B i22 air. 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

30  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 100A, 100B.



In the arrangenments of Figures 4 to 6, the input into every suction unit is
via its input hose. In alternative arrangenents, the air input for the
secondary suction unit, that is the one whose input hose is not connected
to the docking station, is via the pre-g*np port, via the pre-punp inlet to
the relevant connector hose. This is the arrangement that is illustrated by

way of the dott arr ures SA and the conbi otted
an)(; dashed arrO\er@g’F ‘#@ﬁé{ﬁl‘i@ PEAPWHA PR ﬁ%&é‘“&éﬁ‘%ti’%‘nﬂ?@ rgg‘g@g
ports in eagdfirki difiéh bisit SHUNArel ddnflciddah e cdiﬁ&ét&dstéﬁdﬁel%zt THeREhtRid s hat

for these alternative arrangenents, those valves woul d be open rather than
cl osed. Th&ig m@ngt, thyee-wagicontastos dosmtidy Elmzlmldmsm(heﬁlsrdeéamkpmport s

ol acor Al o S eR ey s CRREROE! 185 PSP b ona R 0ot R BN (e

al ternagi vehedonASR EiHona82 FITBE e6nriSAiondb frial 03cdd, thrge-Hy @é&ﬁi%cﬁohﬁodenpm hose
126B of the second suction unit 100B; ”11) fromthe left side pre- punp port

114B of t hd8&Rcdhefisteennsatonhpse 18¢Adhas pifiryt prerpamghinleh B84 andiufisst bostet 1888

282 vyt B SRRNRRIC kol ea o R el B ol AR dndhe bPRRBIGR TRaS T O
pre- punp i rdspéctivV8BAY{ tha fisst ¢hctidnrumitglo0Ah eTHrseequdrgonietdr hibdd #4848 hashe first

suction unit 100A, with ut gﬁsm ng through the second conpartnment of the
First suct PEAOGATEPUORRICLISER pfa Sasand RS horeD stdrBBnranneded o thepee- SB,

fl r f lOOA
11011 S poo4B b ARl 558 11557k 4L S LR 1001

iii) throudfOB.hEhginpuphaosp 126 bEonc&Bhe aifctiph@nits (is thecmpmeitRiguretdo e idBaA, to a

side port of e tat i - 1.V). thrqugh .t S nd connecgt or
hose 184B gsf?aﬁ%f}t‘%qﬁ?ﬁ{?gﬁm?ﬂﬁufﬁzoé‘gﬁ%a'W)féetcefgégﬁ"heaﬁ%lapo gn\e PR %5 ugh
the pre- puthe dahdctorbiBonl182Nahs BHos‘éUEQE 'O?Fheqﬂhér shEHUR urid (i @idlcald@s¥ST NY
t hrough the second conpartnment of the second suction unit 100B. 5 10 15 20

25 For t heFigured.ibe input hase dAgR vé thescemdmugiionesniSi0i dasits frependoatiaphed
di fferwceﬁ});%os' tﬁet} Igéfg%&gn %m%g ﬁ@se that is connected to the docking

station I 'ons ves dand gates are unchanged between them
Wth the alternative arrangenent of Figure 6A, airflowis: i) through the
i nput hose 12681,? t he second suction unjt 100B; ij) fromthe | eft side
post - punp port THBEPHECORsade: s §L&?fl?r5“y Gighoad &]@G%W“ihl PYr RAFISAR thO@W@

post - punp Eéﬂh‘ﬂft&gg@&ﬁ é‘&s%%‘&%ﬁg uP ?thgtoﬁc?esjaﬁé%ne hPth% tﬁﬁ[t of

t he connector stati roug I rst connect or (and
out thr ougthetblh@ﬂqdhepqnmmﬂ mtﬂrmlmtéias;\)ch tlaaa’u dhar¢ carhbeofligh ﬂolmebtheermnymnr]mtlt 114A

compar fhent! e St Lion i e B B AL Bty QhcEodt Bhiva i FErAdvel,

arr angemn&lo@é&bfd @Ws@n%ﬂ;e }_ﬁ'b{/iﬁile@ﬁ‘( éa%h pbat tcs Elbﬂaulﬂg pbARvEDRHEN DRSS 4 26A of the
first suction unit 100 fromthe r(wg ht side post-punp port 116A of the

first suctPomeetad to @@AﬁSquqf)tthﬂfbuBltﬁ daekingstatiop R is sitnélar, e8GRt tfat ithe fir st
connect or si de t nect or , st.

t hrough t h%ggsgtg %%g&ﬁg 8%'13?1i ? 3 ORe 5%1%%@5 cﬁa ﬁ?‘vet an?od_b%?st]'wgelﬁ} ‘B%?ﬁﬁ‘) i nl et
188B) ; andof or in addition to that in the top side. Connector stations and docking stations may

25  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 1n particular arrangements to obtain parallel and series airflows
30  through the suction units, as described below. In each Figure, in the arrangement being
exemplified, the air flow 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 SA and



v) through the pre-punp port 114B of the second suction unit 100B, .w t hout
passi ng through the second conpartnent of the second suction unit 100B. The
i nt erconnections between the pre-punp and post-punp ports of the suction 30
units may be direct, rather than through_ an intervening connector station.
The arrangenents of Figures 4 to 6 showﬂ?ust two suction units together. It

is possible_to use nore in serjes or parallel, or even | conbj. nat.i on of
bot hebut SRYCISEXBEBRUTY tht pyal crdvaiiicn G et B i) e iether
embodi ment g; Aes A ARCEH Rlppient airkfowd 488 AfarkBheR z(ﬁéJ&é’scﬁ lon units is
nore likely where a pipeto the docking station 192 i1s bl ocked. For

exanpl e, where two suction units on the ground are joined in series (for
exanple as in Figure and a.third sucti unit, i s _broygh | o n, a
Cruck. The | nputThoRiegrPhlnd shAisberotS e e B mepmpled gheSaldhefey
seri es,5 Copn@Rliads inFikies O a8l @B repiRbdnt Sirflew rOQsd FrHTRe finkctdf sthilth fgor St
suction unit 100A. The connexion would be in a simlar manner to the

connexi on Bt M@K bp Hpadk asidiemati Ao ying the ipputdoseiPbiteA2¢Mias 210880 t 0 the | ef t
si de post-?&gﬂ &ﬂ%erllGB of the second suction unit 100B. In the
arrangenent S o? igures 4 to 6, a tw three-way hoses 184A, 184B and a 10
single connector station 182 are used. The two three-way hoses 184A, 184B

may be replaced with twy two-way hoses. Thus when changi ng_arrangenents to
that of either Bh%‘gé?esﬁﬁg@%@ %ﬁégé?ﬂ%%f’gﬁlﬁéom?dd’fﬂh at gchisved bBAnect ed to
t he ongy org; t Qp@f%% | N t he ot her
end of ﬁ)oneS'lggteEgﬂonh%@ég W %gs(z{cf‘%dnggy%%g?aﬁ)ﬁa%ﬂgﬁggﬁg}eﬁéﬁ}s?he rel evant
pre- punp ocolEotion gysiam,dytamangingthe various patehard ddbvealts provate apmraltel sungienent ,
there are two connect.or statiqns,.on nected to, both pre np ts and
the of her COHHSOLRN NG RSGPHTRIRHb Ay edopaend wesemhcenptimgs TP B AB0het ween
an addi ti opghe FirélQuatRitunit C0RCark Y,%sé‘d?Bﬁﬁ%gfa?sﬁipﬁiéip%&chmﬁzeh%ﬁ%f% ween
e

suction units and the connector station an ocking station 20 are
gener al | 'y s$dcend suctiop ahit H8U8h Tharpie-pamp braneh wilvg 1588 githe setond suctivohmitat i ¢

2 secot obeaBNE offe R RrbERRRE o Trso GHF BD NuchRo il BonaF BB "Pop”

pl an vi ew if ddtfed liapd bdcaddeCin the alidihatieQPra@benirird Wf Biglre FAades@itied 188 ttion uni t
200 of Figures 25 7 and 8 is simlar to the conbination suction unit |00
descri bed @ffdve, except that it |acks the second conpartnent 104 and has no
pre-punp side ducts and pre-punp ports, except a single inlet. The split
suction unit 200, in non-limting sunmary, is a nobile pneurmatic 30 suction
unit 200 havi nglmaFigomesiAghedldvn ofl als ibagleen tlenparsuintmnt w22, 00Ah &0 rpar t ment

202 is, an air syctiop co rtment a ont.ai ns vacuum, 212 and has
post - , outl®t po %ug%]%@? mRHp]i“?'?f’ggéﬁHEQ&SF?FQ‘%&E?O@%P%eCt s an input
hose 226 to thejjj nl efofftné e SARRIIR YorP 2B WRDsdbRd YREWHThRYOPBZ12 'S
turned on, it draws air along the

ii1) 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
25 182;
V) through the input hose 126 A 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 100A, 100B. Within the
30  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 the first suction unit 100A, all the air



20 input hose 226 to the vacuum punp. A plurality of such suction units can
be connected in series and/or in parallel, using post-punp and pre-punp
ports as appropriate, usually by way of suitably positioned connector
stations. A series connexion allows the suction pressure to be scal ed up
according to need. A parallel connexion'@llows the air flowto be 5 scal ed
up according to need. The capacity. of the ppeumatic system made up_ of such
units is tﬁ%e%ﬁhaaaggﬁlée B GeaimARdnE s&rw@tﬁ%ﬁ@wﬁém&ﬁ%t@@eﬂp@?%t em
uses separagga(split) suction units 200 and refuse units 300. The suction
units 200 are conbined in series and/or parallel to produce a conbi ned

airflow of a desired speed and pressure. The conbined airflowis linked to

|l el t of .ref i t.s_ 300, fil], those 10 units f
efuse sour ce, - NE-B)MoREIOFHSE e HEcomischipte b Ace d 'RHRMGH 292, in

the forgn obo@ ddRAdXiGhsGE HefirdSiuctiShane do@ thighagdell Ot BSuaBERLEEH @At O a
vehicle, such as a lorry or truck or railway wagon. The housing 232 is
subst ant i ardlgvaat prit afl the porpieetonstatian baingiclosadyt Bhepreaftltartvalyesof tha fit® asd andar d
cont ai ner §j i i ght about 3min.each.direction. It
may, for i%?%gﬁégggé%gﬁ%§@§*§@@33¥§ aé”gﬂgP%ﬁﬁ%Fﬁ“??g#EﬁPc%%h?ﬁﬁﬁer_ The
si des of t Ifiest bostdini@itA8BAds eddedch psatelb e sictien eMtle b&dnaBekthatunamopanel s
234. Sone of these panels 234 are fixed whilst others may be detachabie,
openabl e oiOINPf fREstheR Inhe Pec-Bpmp Augs A the sceppd S(E‘Ftl‘?fh\é@él‘ﬂli%ébrsm%ﬂseﬁave

openi n a ] : } i t o] ]

compar Taent G0y e il BolETior tch ol i 8Bn YOG Modusg 184 6w

ext ends beinteemd depoaitelinghe relfilze sto2dfe canghasmient aftth@becohd khictibn 2413,108Bs0 i n

t he conpartnent, 202. The water scrubber 238 is npunted at the bas f. the
housi ng 23211 g AR RITRe R ReAR OIS OF U O Sy QoD IOPRSr 240

is mountedagt the top of the housing 232 near 25 the first end of the
housi ng, at the opposite end of the conpartnment 202. The first air filter
240 exhausts air to the atnosphere. A punp inlet portion 242 extends from

the wajgr scrubber 238 to the pu 212. A.pu outl et portio 6. of the
i n digt ,  bet woBRe {Ractr o Se8 s it AoR S el R DU RIS 1o
post - punp g entiy Eilbo2dRise 10418 Aoe Sds dfthe thdEnH@ HOSGEN 251 8eswippelie
conpartment 202. An outlet portion 250 of the main duct extends from where

the two poSYerpigripe Besilirihshewetin Figvge pBadbnt isflfat thegnpyidiops F20A af theffirstt er  240.

rat o ooy LRk ShisRBOA O Corficdhe®lo T W0 fHE HoGiAERaUE 192°Buiche RN t e
ext ends i nhaseH@6Badi@decaid @rctibonnit b0 & qungetiltd.thdtop podtrgf tlﬁmédrmbctppr tion
246 of _th i hor i tall . 212, | toth
end of 28 hesHBu 1 "By ke ) EC Desiot b s Rt el Ty o
filter 2404y E%ﬂe@a@sﬂymﬂl%ﬁﬁe Brdugd &caéécﬁgkaeﬁhégeg lrmm,el SR nn%ﬁg&.t 3; the

el bow where this horizontal portion joins t vertical portion.

post - punp prapaHedifSrsofahg fisst temdctohhowdg¥4pan epen whilethepes-peig énletf 1 88Ee
housi ng 232.and eacgh term nate jth.a flanged post-pu i ort. 216. The
post 10 puth P rereidppiEeBr R Bl 5 ket o T R R Yol oS EA L Es. The
flanges onsddafd PasioR AR 1908 s HWwinSin AbRed@BhcsdecARBNE SOl feriBive 88 ng
hoses thereto, for connexion to ports of connectors or other suction units.
A pre-£% | t ef Figare 4B, degeribied faternitihepeper ti cal portion of the punp outl et
portion 246 of 15 the main duct, above the post-punp branch ducts 248. The
pre-filter valve 256 is operable to open or close the punp outlet portion
246 of the mai nTHedbw diairie e pakdl]cp @sinpemenbe I glire GBG berw2dS tirntthotsetidnl I st
air filter 240. A post-punp branch valve 260 sits in each of the post-punp
branch ductBitUYA,J8PREEN t he punp outl et portion 246 of the nmain duct and
t he post-punp side p : . is 20

i ndependent |y ol er abﬁ{é&%?tg‘gé“ﬁﬁg‘?&& gggﬁﬁ%%ﬁ%@ﬁ%é@%ﬁ@%’ch duct 248. An
engi ne3@62 i s alipo mfrunt the riight dideeprequpgr forehi4 A202hé Gest Sudtivnn@itt Ay acuum
punp 212. O her . .types of prinmer nmay, be d for_running the punp, for
exanpl e an el ecf”bi c Hopeh té? PEE-BYRR W?%gg‘g,‘)fé}? %‘ﬁb?@ﬁ?‘%%‘t@se §£Rh‘€a

i nterconnecting duct ;d2d,@%Faadanhddiayeichhg2cei ling of the conpartment
202, beside an end wall "of the suction unit, and term nates just above the
water in the water scrubber 238. A flexible rubber flap 268 extends down
fromthe end of the interconnecting duct 224 into the water in the water
scrubber 238. 30 The water scrubber 238 is provided to clean incomng air

of dust. Above the water of the water scrubber 238 is a second air filter
270 to clean the air of any 22




conponents that passed-between the rubber flap 268 and the water, and to
reduce the water content of the air comng off and out of the water
scrubber 238. The suction unit 200 provides a closed fluid path fromthe
free end of the inlet hose 226 to the ends of the two branch ducts 248 and
to the output of the first air filter 2¥. Wen the prinmer is fumed on, the
vacuum punp 212 sucks air in fromthe pu inlet portion 242 of the main
duct. This, in ’c"l)rn,thf@{ﬂhéh%cqqai’éc‘mﬁéwg)%Wﬂlﬁ@w\mfé?fthgc%}eﬁiﬁbétﬁﬂ%& Al r
is then drawn down thg,.i nterconnect duct 224 and through the free end of
the inlet hose 226. ds, there is a suction or vacuum at the second end of
the inlet hose 226. wirsughrtherinphehgaiPeR b2 tHeseenqdaiutibsh diir t00f) ahdhe punp
outlet portion 246 of the 15 maip duct. Assum ng the post-punp branch ducts
248 are closed ¥Ad tWéh?)PE’P?PW% thg secpad suEIoINGJONB. { he air passes to the
first agr filter 240 and thence to the atnosphere. The first air filter 240
typically includes activated charcoal to renove odours. The first air
filter 240 and Theewfughesyrilaveithia3Be twogetine nnigd 1004, 1608 e Sditkdn dierfir0

filt 270 b i ot h d iti .. Th imis.t .t he dust

and odour s isEpbPa vt SB08 GG aF B8 prouPREp ripict Bigh Vi st FERHRIE 11 | tor

240 and t hgutwhdoEh &b Site pRBpUTRY p&E 1 MA L RensABeEMbvEDThO QL of thakfrer the
P

punp 212). Wth such an arrangenent, the second air filter may not be

necessar y. Passeschrough therrgeinsiugieofdhe firsesuption vaih 1004t inplodingtaneglb thetbleswets gf
he h i i i | T IN! 7,
e ol o 22 R el (94 o2 RS 08 Aty 1000

apart so tihadughabdimail dirt, idddding theasgh thbelosdge 128 ahd thelvatisl pratidsPS0E30 At
the end of the housing 232, by the interconnecting duct 224, on the
outside, is a lug 276 for nechanical handling of the suction unit 200.

There [ & al S0, austificdts, bide 10 AMobGrlifhc LbA! GARBSR! 10 188 yad for

i mproved fl exi bi handl i ng. emati ¢ i nternal
si de el evaitioelosed ah bothfeossexinristto 8ecdidsucidniast LR (aBefatigelg,itcdudd b¢ 0. t he

second, conpartnent . 104 of t conbi nati.on .sucti,on i.1...100 descri bed
oo oS © DB o Trtelant it g S eetar SR I Wit R afoate e
storage CofmRaLiRNIf tRDEce/NNRtBA Dfit 2069 ma&&gnt Iﬁlmg]ge@ %@ﬁﬁé suckid JTRREORGE Or

pl ate 364 extends substantially across the w he refuse storage

conpar t mensucgoa unitAE0Agnirars weetheindhawe-rivspopist of thd fivst snettongmdif 10844 uat or s

(not shown i or.pull) it fraomdtis.rest positi b fi LSt
ternal v sge® o 8 iage phle [EABEAE SRE SR IpkIBA bl dbP b e
posi tion léranedn@randdepgited inde réfssichags corparinint b TRstSLOHAROit
conpart ment 304.

P 20 100A. All that passes through to the refuse storage compartment of the second suction

unit 100B is air.

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
25  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.
30
In Figure 64, 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



The refuse storage conpartnent 304 has an inlet port 322 in the first end
wal | 320. The inlet port 322 has nountings for attachnment thereto of an
inl et hose, whose other end is connected to a refuse source. An inlet duct
330 extends into the refuse 15 storage gorrpartrrent 304 and passes down
through a nesh filter 366 extendi ng acr %s nost of the ceili ng of the

refuse storage co ment. 304. The first internal wall 336 is spaced a
short di staﬁ@nﬂpﬁrﬁ]ﬁ@%@w@%ﬂé»%_ erpslmhfﬁnct‘fer@“feilrS§B &nke Heothe ref use
uni t 300. TheioaRangobst Wﬁe?oétgﬁnfﬁﬁrﬁﬁcﬂﬁwmh cyfghé seegfid Rdoh h}ﬁitfwoﬁﬁs end
wal | 320 of the refuse unit 300 forns an outlet duct 324, which joins up
with the sppoe Hisprepump nexh vilvetléBAFhe2frshnutitie bukiv] 00k it spwafin tihiged ef use
unit 300. The .outlet. duct, 324. exits the refuse unit 300 at an.outlet port
550, The olPReeepsFrindBOAIEREH 1S e SRR B LR A eI 1 B 6 end
of an imput hose of a suction unit. In use, if the inlet port 322 of the

refuse unit 300 is connected to a refuse source 25 and the outlet port 350
i s connected tolmFiguweGdribeBow o airbebvegadhaimogmadomerits 19PA; RROBUEt | on

source draws inaair t i nl et .1 322.403.0 the refuse
st orage corrpart1 nt @8&@3&‘?@3%‘?3@? ?)Btoﬁgled{él’g?lgasglg{”itmnuqlﬁ’aéd\?éI ocity of the
air stream as ailiy i sfisticketkf Sicﬂ@pdsh-@uﬂhﬁfpdﬁei 15Basfageseconaiction it 369B; and

t

partly due to the effect of gravity,, e refuse or waste materials separate
fromthe air st Péam Hwenshthe pestpueipdnlet ROB, et the geeond spnnagtor hasq dBs ivt age
conpar fgrent 304. Theggi oﬁ%?ﬁkk%nﬂ@%ﬁ%%ﬂ@ﬁl%?f“Se’ is then evacuated at the
top of the refuse storage conpart nent 6 t hrough the nmesh filter 366 to
the outl et portigd50, thaougltthe namettor sthttors I&2 fodhe Bpyroctenf the @&hndtter statibopanel

of the refuse storag?%gonpartnent 304 has a tailgate 372, for external
access. The tailgate 2 is pivoted along its top edge and i s openabl e by
means of actuatQys (fRbughtA¥Mput HEE 108A I3V Richbh BYE 16018 &@f use
collected in the second chanber 304 to be di scharged and all ows cl eaning
and mai nt enancevif ato themut pors of biedie sBetimnauralg)0donpar t ment 304. On t he
undersige of the conbination suction unit 300, near both ends of the
housing 332 is a pair of rollers 374. These rollers 374 are arranged al ong

a common axi s pFhékliefurther diffbwisithin tBE twdeudiion shitg1GBL 1008, Ivghispaced apart
so that each roller 374 is 10 near the edge of the housing 332. At the

first end &copanqtignanitd 08Bothe gir passgythuqushythe metedngh inchudingthinughdheof t he
conbi natio i 1 ' re . b M g ot her
(tail gate) Hle(ﬁ%?n%]’ Eﬁgg%llrag\?/f@%eﬁgg% ish t@ g&ﬁéﬁ%{rﬁn@% dfggg\égogtlﬂllﬁnlc %di ng at
| east one slptlietairspassdsalrough the20in dnct, mtludegshronpke tiredfloser LIRIAL andGBe | S

typi caHy used to, regl gﬁe both the suction systemand bins at the refuse
col | ectq ngO¥HPPEIORIPOfhe system shown in Figure 1 ). The free end of the
inlet hose of a suction unit 200 is connected to the outlet port of a
refuse unit 300. The free end of an inlet hose to 20 the refuse unit 300 is
connected to a toligiwegpndhere it na didldw threugh thé firdh eorpiepter boseal ¥dysined itse t o

be sucked oqut fr the collectjo hanber s. r.ef use uni.t ei t her
be left at PR artg)gﬂjscéme%’fl?résctpidﬁegﬁ@gﬁcpgnHﬂ'ttilg&lgt(d&?w?]ﬁpﬁz ItSP%g&?gi%é f$ven to
the | ocati g relevadt 9drttaptw@dnﬁ@h@@ta@%xemgclda_@@t Fadhibinge bre-Rker vaWRIoT@hd O t he
ground. Thus it can operate in a hybrid fashion, on the ground or on a

t r uck. 2Buchecand suqtign gaitd APB ivejen eleteda Theamsedilipbyatvedf the Gkt meptigpiunitf or t he

refuse Ut odR AR Wipll i ABBhMORE ohAicRITIPALIGRNoh 6 BN TEadiB | 300

in series to the suction of the second suction unit 100B, coming into 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

30  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.



The refuse unit 300 does not operate continuously but is used occasionally
as necessary. After regular use, the conpactor plate 364 is driven in the
| engt hwi se 30 direction of the refuse storage conpartnent 304 to conpact
the refuse therein. When the refuse storage conpartnent 304 of a refuse
unit 300 is filled up with refuse, or otherwise to be renoved fromthe
refuse col |l ecting c?gthﬁ, the refuse unit 300 25 is hoisted up, for

tep

exanpl e by a hobRe§} qtRraggrerapaRent of the sgeand systeongenit KWBGs by 1ifting

up one endysda¥ivPEuILRe 108 hdgs i i over the
end of a t|('ugff< W tyﬂ tﬁe ﬂégllflsp? %1? t he ?%ﬁgg?g%% S 6%%?%?28%%%&\9/\% end of
t he unit. dvdigokh¢ pdsitidirshowndmFigurs6Bb&hatse that thedaput hese 126 ofgheifestuni t 300

and push it i.nto pl .on its | lers 374..Th lit suction.units 200 ma
be cgnnect HEUPR uﬂgrlg@géq CO&'HS‘?%‘? %S%P f%’s?orb%ggﬂg% g siatfon 19 and dhesinget ¢ o thg

paral | &4 apekeSObBRT tR dedRtiERASS uRt 160 sCORRARL th Wk 4Pipbit FERILARD above.
Figure 10A is a schematic view of a parallel pair arrangenent 400 of 10 two
split suct temeeiar statiOIR4 AR Ther enly difforence invaleerand gate pesiiarfs age therthes pair

arrangenenf 420 of, t spl i uctyd o ni t.s_ 20 .Fiagure, 10A, the input
hoses 226AP°S5PRBPJ¥ m{%agﬁ (:lkpg‘no(%&]fﬁ? ﬁrg%'%Bo%P%&gg% éscqug, Y’B&%@‘BQP ?E}f%mﬂ}gr ts
of a nodul Biadeh vivé 160 of theecddnd sh@ioarunitiODBIIS cloBSC THe poé-pildpibedtich connect or
stations: first_and second output connector stations 404A, 484_8; and

j oini ng cordeel Y of the senond gectionaitl 0By shovabimfiotied Hneg kecauss, inde  The

i nput se ol i i i WA nnected to the top port
of theh'?i r%lf&lgﬂv%ﬂ%erﬁ]égg?gggg%a§$gﬁ%%%?£%éI|§0peglf hose 226B of the
second suction unit 200B is connected to the top port of the second output
connector stati 04B.. There is no connexi gn_ between the 20 post-punp
ports of the suthe fowoieires thpyseres T0GPBER: % GHREE Dr DS rﬁﬁmwﬂpnmm
connect toyugePA0at oG de ports of the joining connector station 406. A
third side port of the joining connector station 406 connects to a side
port of the inpuUt cotmeghdhe sipathoa 1368 of Heufrst seton tagt WOGAICt i on units are

operatjng, they..draw.air.in paralle t hrough_t he i nput connec. tation
208 toldhe | o tiho- chnmdat BeRidneGhoubB bSALeA Wi 6! wEREDARbEOR 1 o
some going to tfig fihsdughubdpdst-pampasicO1o0H af the firdQimmaans hbherma t@at he
first suction unit 200A, the rest going to the second out put connector

station 404B and t hetidepeibof fie copresiad stitierl8% unit 200B. In Figure 10B, the

port of & 111" Sonriacrr i agEkbOdatil ez Wihckan SNHRRE Boeol dalilf *

suction unit 200A isl&gnnected by a connector hose to a side port of the

first connector station 282. The input hgse 226B of .the second suction unit
2008 i< connect B4 tothﬁ"ﬂ-@%tté‘bmﬁ%}trliosﬁflz% Ogﬂmc%ﬁﬁﬁé%q%?m%¥%5éﬂd 422. Thus,

when both suctigy unilde fpht HREH Pk Bbonkl RENIHRAN 0B, 26

There is further airflow within the two suction units 100A, 100B. Within the first
suction unit 1004, the air passes through the main duct including through the blower
25  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

30 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



in series, through the input connector station 422 to the second suction
unit 200B, through the punp of the second suction unit 200B and thence
through the first suction unit 200A. 5 Figure 11A shows an exenplary scal ed
up arrangenment 410 of suction units in E rallel. Four parallel pair
arrangenments 400A, 400B, 400C, 400D, each of two split suction units 200
are thensel ves arr d in_parall .The first .and second paral l el . pair

o angononte DGOt LR SUBRMPLATLA 5 B bt snvane fhobirgHea Reriog St i
second- | evgiawmgidl At Aepsiel irfthé RefuddBora @lsﬁndgﬂﬂﬁl&ﬁbﬂhe%rﬁts'u% @hBA  408B
of the two first-level nodulator 10 unitTs 402A, 402B act as the output
connect or $0GA. Alighatpassee thrpughtto eacrshitse stovage conariterentrofithe secadd@guctipn kewi se
the third an 6 rth parallel pair arrangenents 400C, 400D are arranged in
series thrB’ll}gﬁ @l’ssea&%nd second- | evel nodul ator unit 412B. The i nput
connect®r stations 408C, 408D of the two first-1level nodulator units 402C,
402D act as the_output connector stations to the second second-|evel

nodul at or unit buthparrapgameats of Figuend ted. deminpet ipto evert JusHom it sonhdtt s t he
two second: j 4 . i.rstr i £l 41 6
provi des alr#p;aﬁ%&uste 'n?lgﬁl{%%ﬂ#‘ﬁenafﬁ?eé? erl?lgsﬁ\éheé%lﬁl ﬁg%tﬁglf fﬁse tsgﬁqno%qﬁlf!fg&ﬁ %Al{ﬂgh gﬁ when
all the suttheondwhése infuthbse is aat @mntpedtothageskin statidh, &da degirabung, 20
the air flows adglup in parallel to generate | arge airflow at the final

j 0i ni ng coRMbAHDMePrerPgh infgido ﬂ%ﬁe&’{aﬁﬁs"‘)f’%%f P?-t%% l%tb@ﬁrraagefr@ﬂbﬁﬁt | evel s
t o thesd ndj.vi sdép,;,' ' ' Ot 3

stati o1nos cg\éng%ﬁit:eido ed%)pggtﬁg%ﬁ?dfé{gﬁ)?%%r@g%%@%oﬂgéﬁdf;%%a?%g%ga ?ﬁ%\% to what
i s necessadgttealtand migshed rardoslirees iroEigasis G ar@B-i Thi eldddBo deawlevant pexenpl ary

| ed 43Q qf t,i its.if i d irs. of i
suct i on unfi<d Figurg Ly shopgy dgfeint dafiet mes 15 jndicalethatlie fhese MBmativez0m, 420c,
420D, eacha@ingewRnBPihble wlledsvRMIIRE bFfendBPePthen tIASEH etheafp@Hosdstlei N

parallel. The Tirst and second series pair arrangenments 420A, 420B are
arranged i fecpadagy Fegtionni iy hach oase is discpmrprted drom ohest@rstajiontand G@A.  The

ar  angthenth Ao 308 s e, et S0 B bR bl B o8P MERATRER, o7 TS

first-level nodul ator unit 402A. Likewi se the third and fourth series pair
arrangenents 420C, 420D are arranged in_parallel through a second
first-level nodWikyte aligmativepomneerpentof Blaure yhaitlost iS5t at i ons 422C, 422D of
the third 27 gnd f G tHEl i r @Bt g{)]gf] A#RD act as the
out put connect o? sta?#%rég toﬁflpﬁihds%gég?l%o?lﬂ{r%%?- evszlf)élm) lﬁ ator unit 402A. A
final joining copnecfrom the it side gheduopruect IstE dfdhée vexond sistioh eur|106Bul at or

units 402A, 402B. An_airstream.input _|i 4 provi des an inpu 0 .the
f1na 2bini ng cBAnectgreihe parpurpinies 1P GEtheRoran ol s 0 fni «
of the scaled up arrgnges®ort idIBnMcRreREbALRNY, the series air flows add up
in parallel to generate a greater pressure and large airflow at the final

j oi ning connect By st thrpugh the Arst erinebtor BoseHSAAIphd outithrougle thediré-pumprinlet evel s
to the individual sug%é&n upnits. Various of the ports and connector
stations can be cl osed, O and if appropriate to reduce the pressure and

airflow to whatvjs ngeqshanypRipudilyp@al 14,0l @k fRaeasiannitiaA, kemhaove
scal ed up arrangenents, the inputs are intended to be air only, w thout any

refuse2® The ref use i Bassiagiiyaush ihsseeamcompaaentiof dhgyBrsbsicsion ysit 1888 ml i fy
15 variations in providing the necessary suction using scaling of smaller
suction units. The above scal ed up arrangenents are exenplary and may

i nvol ve nore or Withhe ahanatliveadrraageman bf 8upadB sairfloiw #sr 1 pl et s of suction
units in series, or paralle],. and other caonbi nations of series and parallel.

The use of threB suctyehins eut hpsgdPeh of the fescwrtomsib Mbessary, except

when to clear a;bl oc th{asll : A T+ OV greater
airflow. The usléj)of F eedsl% t s%ééqrfggr{m?ﬁ]logl%égaﬁgé’g?% edri)lrogg‘!,rl ggtaAt he
arrangghent s woiil)d wrdughsheprelmmopeintal 1B8A of tfe firkteconoediomiaise D84 AN taS .

Figure 12 illustrates.,a c i.ned arrangenen with a string of refuse units
300 25 arranged in p%{ﬁsp?lggp@&ﬁﬂ%%ﬁ%ﬁ Sgﬂo‘éﬁg%ﬁ rstreaminlet |ine 416,
leading to two RGT1 ChrRAiheldBRYBIERLS: RSB0 SRRLE {He R@pahbel . The
airstreaminlet I'ine 416 is connected up, 1n parallel to ach of "the outl et
ports of the refuse uhttl88BR@Rd The inlet ports of the refuse units 300 are
all nounted 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 30 of the pipes. These do not represent sinultaneous airflow,
but the direction in which the air flows in each pipe.




28 I n the exenplary arrangenent shown in Figure 13, the refuse intake |line
442 branches several tines, one branch for each refuse unit 300, except the
| ast refuse unit 300A in the arrangenent, into which the |ine 442 | eads

wi thout a branch. A first, branch valve 444 is provided in each branch

bet ween the refuse unit 300 and the |ind8442 (except the branch to the | ast
suction unit). The branch val ves 444 are used to close off the respective
refuse units 308)fr offitewgh the pee-pupp pordd i 4B ehtieisgcond suetionamiis 008 withewtc e pt

dounstream of the r oonantsyspl MR pRulcifol bR Gt BB i

refuse units 300 behind a cl osed second val ve 446. 10 In use, anobngst the

refuse units 30Q that are.not full, the_refuse unit 300 that _is furthest
al one the intak OﬁhﬁéltWEtl‘fer%Tﬁ“gﬁ"é‘e%tFQgﬁgﬁﬁséi‘\p@di@é@@&i'éﬂ‘fe&@w@he next
refuse gni islihe i : a . ect ed
ref use ﬁni Pel%%gn EaHr‘):gI fcsItﬂé%lgﬁu(l%&ﬁggl?%%#?;ﬁ%? él(%%%}e&é%z%ﬁg?t ?519&38%1E§%§ﬁ4m t
300 may al $© wadvesland gatps arthaciomged betwatvtheth 444 of the sel ected refuse
unit 300 is kept open. Further all the line valves 446 upstream of the

sel ected refuse unit 300 are opened, whilst the |line valve 446 of the

sel ect ed ref use Wi the3RBmbGvEarRmgeimbdth? QVAShitEAMef the selected refuse
unit 300 are also generally closed). 20 By closing all the branch val ves
444 upstream of i he ﬁﬁpm%dlmfh@@IGﬁBtOfmecqﬂéi‘ﬂméoriBnihb%&ucked into any

of the,upstream.tefu i 0, cl osi he..l i ne val ve 446. he

sel ect (13% r ef usgi 1Zni tﬁgﬂbﬁe@ %g%p?s?%w pggﬂgGPoo(%ﬁ%csssec?rﬁf%ﬁ e ng%? e 442
to any downstr ediin r efttseghithe bost-pliipsintee | 908 of the Q8doyid @bhifecio? hosd F94H, & ® t he
sel ected refuse unit 300. When the selected suction unit 300 has filled up,

the branch val ve 4445idf PpRet fogonnesiqrstatioad2suction unit is opened and its
line val ve 446 ose By, f j I t.] unit
300 is closed. '?I'Jr%e jgjsr?]}%}ﬁl?ggﬁguctl gxﬁasﬁl@@b@ﬁggﬁdt#%{gﬁ_ﬁ'%ﬂéﬁ%@%‘%l\}%g for

enptyi ng. The variou$8&kpaod and |ine val ves 444, 446 (and the punps of the
suctiop_units) 30 cap be.controlled a ti.cal to.all Qw automati c

enpt yi Irq% of a cleari Hﬁo‘ﬂﬁhptg‘?Pﬁ'@ﬂﬂéﬁ“ﬁ%ﬁg&f%&ﬁu?%%?]é)%fd‘.né"’qg‘ﬁ%e

posi tions and associ ﬁ&s%ﬁﬁ(iﬁh%h@ﬁ?ﬂﬁfse&matdoﬂﬁﬁﬁxﬂéﬁt Sfitfe fifdk WRBioH Bhit 186A@NgemENt
of Figure 12. Figure 12 has four refuse units 29 300. Therefore four
refuse units 300 are shown in solid lines in Figures 13A and 14A. However a

fifth refuse unig..300 is shown in dotted.lin t.g, i ndicate that the series
can be of ot herI‘Khﬁhn%graié[e%lfltl‘fee%%erﬂ?ﬁttog%l%? gﬁ’c"ﬂ%‘?“f }SVe_ or fewer_ t han five.
Figure 13A il udtrat ggoigdheha idpanBeeanbA4ehofirst ficHeunini 9@A;300 with all

refuse units 300 enpty. Thus, all the branch val ves 444 are cl osed and all

). enpLy : : . :
the |i#& val vesiihap Hp@ thpasht ssepastpump porti 116k thesfinshaiciamunial @vhgenent
440 of refuse uphts j f ' 0 3 full.
Thus the br anchﬂ%/)al vglggud.%%%?ﬁ%t%Mﬁ?&gg?%%\?féﬁﬁ?%ﬂﬂﬁgﬁl}ihgg%@%‘%qggen
whi | st all t he ot her sidapertof ticednnedtidistationdB2y, the |ine valves 446 for the
second | ast and. thi r?ﬂgl ast _ref us& units gOOB, 300C are al so cl osed. 10
Al t hough t he ar MAngelErigd BB sgsogd Fernestor pigse i 848Hand Qudbriongh thepserer@p of
units (suction and rgfiysgkp).ahfer enmbodi nents would have simlar
arrangenments but with different nunbers of units as appropriate.
Enbodi #ents of vhe pthreughtthe preeprmipporail B4Bvef the seiond dudtmngmanviiony, without

devel opnents, where it is preferred tq reduce the jnitial capital lay 15
wher e possible, or \AB%SIS‘élgttﬁ@ugl?ﬁlse%qngé’ofr@’a%@tﬂn td“k Isugf] nﬁﬁ%ﬁ of

refuse units and suction units present depends on the actual size of the
devel opment. As_the devel opment grows, so additional units, especially
refuse units cahhpBritgeewgctionsdebrrop th premump adposkspumyp perts ¢fthe stvtior shoul d

be space ayai I , ut _the various units and that.all refuse pipes
can be | ai ﬁg%gu Q’f%’ {h‘geeclt’g%tr}’rlgr @?‘%QTIO ) %ﬂ egg}gecopgg%%@atgﬁabl e efficient

and 203@®rgani sed use of |and space The above enbodi nents show all the units
side by side. However, the invention is not so limted. Various units may
be mount ed on t &Pe FFangsEnisf Eiguresdt toj hoaniset tive suction units together. It is

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.



stacks of ‘two or nore. 25 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 30 instance as shown, whose capacity can be scal ed up or

adj ust ed according to what is needed. Fl?ther, these suction and refuse

col |l ection its ile_units and can be m)vedtoa5|te as and when
required, %‘3@{5‘[‘% su tiopunits; is mose likesl v wikaks aP1Rs t BRORTIIRE SRR P oken

down. SUChlssdIScldeQnF@P&ahﬁJflé‘%ﬁlefé)tleo%Eﬁ&{‘uﬂH&'Jnstpg o aftOBIRE i Rerkef (for 30 N

exi sting systemw thout I'nterruption t ere e Co ctron syst
Suction ancbiamﬂqseuxﬁglhrecﬁtm(and arthitdsueton ahis ¢ Hreugho eload on@ thwkaMhexipst i ng

Srbodt mont Bot e Bt ERbe T gl i TRt o dhe o s (R en
descri bgd @1&9) ddst- F@:ﬁfa pbAGT HE flet RAlction drdit IGDA OleeecdﬁBQﬁE)ﬁ LRAMk Bdiata SBRIN

changes, m)dlflca I ons and variations could be nade to the present
i nventi on wappie tl@quamm@owlommlhbosgddﬁé ofithe fist suctiom phit 3B0A to ik I Al VS A

refuse suc viGce, ¢ S i.on a pre-punp inlet duct and
a post - punp gldgﬁ?ﬁq "H’&%‘P{T’ﬁ?e fﬁﬁgs%uﬁ% &f ﬁggﬁ}gand t he post-punp outl et

duct being in fluid comuni cation with each other through the punp; at
| east one pre- pur% or post r’{p external port in fluid connexion with the
punp; and a refls e@ﬁﬁ'ﬂ%‘@ﬁllgw@ oeHIEY ¢ et tveribiersTaydiosey Edds d34Randnr i nl et

port am' 3 n%@ cBlﬁtléc?Jr’statnBﬁ 1§§wﬁge@nﬁh@f&o iRleBhaPRIsks 76Uk LRARAML) & Peing

in fluid nicatron wth
replaced w1th two two-way hoses. Thus when changing arrangements to that of either

one of Figures 6A and 6B, the ends of the hoses connected to the one or both of the
connector station 182 stay in place, but the other end of one or both hoses will have to be
moved to the other of the relevant pre-pump or post-pump output port. In another

15  alternative arrangement, there are two connector stations, one connected to both pre-
pump ports and the other connected to both post-pump ports. A connector hose runs

between an additional side port in the two connector stations.

The hoses between suction units and the connector station and the docking station

20  are generally flexible (although they can be rigid).

Figure 7 is a schematic internal side elevation 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

25 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
30  suction unit 200 having a housing with a single compartment 202. The compartment 202
1$ an air suction compartment and contains a vacuum pump 212 and has post-pump,
outlet ports 216. An interconnecting duct 224 connects an input hose 226 to the inlet of

the compartment 202. When the vacuum pump 212 is turned on, it draws air along the



ot her through the refuse collection conpartnent; wherein the refuse

coll ection conpartnent outlet is in fluid communication with the pre punp
inlet duct; and the at |east one pre-punp or post-punp port is operable to
connect to a port, pre 15 the punp, of another, simlar refuse suction
device. 2. A device according to clai m B0 wherein the at |east one pre- punp

or post-punp Eort .S operable to connect to a port of the refuse and air
inl et of aHBUhBSe 22P 49 ihgrvapwmyBemBy & PlBrRligeef sgh suntion ugks fande0888%dhg t o

claim1l or; . | : C - L] r - POr nprises
at | onst ohe HALEEL In PAGIE, uiifE Bhot WY L BB poROS A LT
wher ei n t hby ataylo€ astabbnposgosied parmgcioosthtions. 20 sajze caldexidnalloons tiscduction t he

inlet of the refuse and.air inlet port, of a her, sim/lar refuse suction
dovi ce. 5. PRSHEY 1000 GAled CRRAPTTBELS Br & nralipl Cotner BB leB it A By I Gl vo
bet weens t h@caﬂ%ﬂﬁl&ﬁé&@@r&iﬂ'g t8theblH Athe 2BhcRFGR tlﬁfpnteﬁﬁlaﬁé sysRAS a8 BOSIch RHRD

ports. 30 6. A device according to any one of clainns 3 to 5, further
conpr i si ngisshusflexible land scadable. h serdatile pusymatig stictionfsystemt yses sepatateaisplithne

post-punp port. .3 vi.ce accoldi to.clai. further conprising a
Daive Tor Srgon gt Foruitres pBiC Gl T shiudhutifeDo sttt 8 TR evt o
accordi ng hed/aparlied tdprotili® ddRARfd BrfldvablBdesv@ ERied ahdl Bredéurt. €8RS One 5
pre-punp or post-punp port further conprises at | east one pre-punp external

port. 9. Acerabingdaiziewidinkgdiea pralleh grapaune of exfuseriinite 406 tto fidlibesec| ai m 3,
whereiqbat u}li‘?saﬁém%r}‘é{uﬁgﬁﬁ&? ?f?ff)ﬁe.i S operable to connect to at |east one
er, a

pre-punp port of ano srm refuse suction device. 10 10. A device
according to claim8 or 9, wherein the at |east one pre-punp port is
operable to conpect to at |east one pre-pu port of apother, simlar

fef use suction dBg sl sugionppit %&@é%@@%&%ﬂ% ihieddmyala BBl FoNEsHE 8 to

10 oP; % B s O R TDBEE RS ik i

The housing 232 is substantially a parallepipedon having a length of about 6.5m (a

15  standard container size) 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
232 are enclosed with side and top and bottom panels 234. Some of these panels 234 are
fixed whilst others may be detachable, openable or hinged in whole or in part. Some of
these panels 234 have openings and others have ventilation louvres (not shown).

20

The compartment 202 has a vacuum pump 212 situated in a main duct, which

extends between a water scrubber 238 and a first air filter 240, also in the compartment
202. The water scrubber 238 is mounted at the base of the housing 232, near an end wall
of the suction unit. The first air filter 240 is mounted at the top of the housing 232 near

25  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
30 240 has two post-pump branch ducts 248 extending off it, one to each side of the
compartment 202. An outlet portion 250 of the main duct extends from where the two
post-pump branch ducts 248 branch off, to the first air filter 240.



simlar refuse suction device. 12. A device according to any one of clains
8 to 11, further conprising a val ve 20 between the pre-punp inlet duct and
each of the at |east one pre-punp ports. 13. A device according to any one
of the preceding clains, further conprising an input hose connected in
series with the refuse and air inlet po?i. 25 14. A device according to any
one of the prec%glng cl ai ms, .housed jn a container of a _size and shape

correspondi ng t %P%IPHHH%RTWQ@W“E%W@%%Fnsefyeﬂﬁa%@io@et a¥@8¥ding to
any. one of sdrhP 068 fFUHAG: Fl1PEDei oD il hSus P12 1RAdxlAAORE RIMApAl 2
vehi cl e and operabl e on t e grou 7or dtthér conprising rol P means

30 on its dmehtiositalthe phép A 2r éﬂmspaarrmojddetpdrtim %(sofathemnpdm@ﬁxlgmﬁ pI ur aI ity

of i ndividyal syction Vi ces fined j.n.any one of

precedi ng ?%Oﬁgﬁlyﬁ@ glosg Otts d‘%sté%ﬁ g:@sz “&‘Bﬁﬁ%‘@f’@

paral | eg tﬁ‘%\ﬁﬂﬂ t@tHefﬁr@tVﬁr ﬁ@&%beq‘hé‘@gét%'mﬂﬂbrm &ﬁtstﬂS%Q%na%ﬁ%rﬁlﬁssur es
t oget her. A system according to claim16, wherein the individual refuse
suct i on dedudestharetbosawhergshis bétdizoathl ipartiomyoios thel vertingl gortion.7 or any of
clainms 8 to 15 when dependent on at |east claim3, wherein the plurality of
devices are connected in series, wth at |east one post-punp port of one of

the devices conmﬁ@tvaﬁpés@pampcuﬁnchmetstzh@eﬂ'éﬂd)thr@igh tlooh chE stde dffie
devices. 10 18. A system according to claim 16 or wherein the

i ndi vi dual heusirigs 3 25 Rg HicHBtss 71t oell e P p@@mmqﬂﬂ%yﬂ@fp@u ains 8 to

12 or | 4 eln t he

pl ural | ty %‘?rhg}aw ét %%m%%%&rgg%?%gﬁpﬁ%g%%ﬁ&%tplﬁg tSﬁT one p %é punp

port of onpump sidb@odeRl&ad as onmectoedfor cormeptirgs igepthprtd, fmfcoanahbteto one of

t he devices. 15 19. A system acgording to any one of clains 16 to 18,

wher ei n thBorE)W}chQPW%tP%PT § WUORP—S onnected in parallel, with at |east

one port, pre the punp of one of the devices connected to a port, pre the

punp, of another one of the devices. 20 20. A system according to claim 19,

wher ei n t he i ndAvireifider valfei2% sitsdn ihervedanal parsionoétheguimpamitideportien 24motiny of
12 .or, in,claim13 14 ast claim S8,

Char ol 18, nihenff ol apoyP R it BlentB ANS Da P el Bi® 256 R ) 2uty

one pre- puserité to Gfen@iRldeE gﬁn%f‘dml%ﬁﬁorﬁgﬁl Q%bﬁ‘ﬁlehﬁhn@ﬂﬁ‘ctpéﬂﬂ@eéiﬁh’é Pstt-
anot her one of the devices. stem according to any one of clains

16 to 20, bwep branch dects A48 mdfhaﬁrs’f@fr@ T 26t Adestdemp braneh valee 260 sits inlef i ned

in any of i t at | east
clam 3, it ko PalnforlE dpl p1E 6T dn gt find Bl IFREH AR B T L TE
ath | east Oﬂﬁirp'.]lclﬁ:talpiJﬂE:iBppﬁlﬁ];tunq?szdl&;por(fjkﬂ%h@adl@ﬂf(‘j&é%rfﬁhIv&lcrbﬁf%(l? ahpo(r]I t, pre
t he punp, 30 of another one of the devices and at |east two of the devices
are co@rmec{néﬁpqnﬁelﬁgf%ﬂqfﬁ ¢ to,fnen optlopetisremreysdirgnchidugt 34%e purp of one of

t he devi ces connected to a port, pre the punp, of another one of the

devi ces, and wherein one of the devices connected in series is al so one of
t he devices conAaccnghieiZﬁZ ﬁ:aalai ineunted irﬂhemmpmmaftaﬁé feroheiog itervasyshem
conprising_a t terconn cted nd|V|du refu e suc on devi ces,
wher ei n eaB‘Hnﬁwé a(é:th? tnggseo PHERTF G, %tﬂ Plfeﬁﬂnp, a
pre-punp i ge&tic dittbr ANANAd BRSSr; BUIDréHatet duct the pre purrp inlet duct
and the post-punp outl et duct bel ng in fluid communi cation with each ot her
t hroug?® t he punp, at |east one pre- purrp external port and at Ieast one

oSt PUTD o L Rkl dlof PGSt BB SR 57

the devi cesd, %eﬁ@@ﬂe&i&‘ﬂaﬂl of @k shamtmﬂn@mﬁﬁm@ﬂémsemmadwmmmé anot her
one of the devi ces. A system according to claim?22, wherein a plurality

of the refWar %‘Hébl?eé@&e% flexibla rebbeianseaerkteonds gawalfom thewead aftheai r f | ows
t oget her.

interconnecting duct 224 into the water in the water scrubber 238.
30
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



15 24. A system according to claim 23, wherein parallel connexions conprise
the prepunp external ports of two refuse suction devices connected
together. 25. A system according to any one of clainms 22 to 24, wherein a
plurality of the 20 refuse suction devices are connected in series, to add
suction pressures together. 26. A syste%?according to claim25, wherein
seri es connexions conprise_the pre punp external port of one refuse suction
devi ce conﬁ%revfé&n{saﬁﬁwsssgéﬁwﬁﬁﬁﬁwé@@rﬁﬁp 26812nd 8y viler Ard torrediredhS uct i on
device. 25vater oS RNE ACCRNL B dil ALY MBS GhBbdIDIR2 L0 26, wherein
the plurality of interconnected I ndividual refuse suction devices are
connected in series with a refuse collecting line froma source of refuse.

30 28. A syste ccor.di ng. any.one of cl.ai 22 to, 27, further. caonprising
2t Toast one rentcenton el atarenatidPat fribdng bineld onfeits o

pre- punp pRéde 226 tthe 2a$ bf BB 8w branbl dh@§ DFCaRHSIhOBUPRVIRSFirst aifAltD- A
system according to clains 27 and 28, wherein the at | east one refuse

col l ecti on2¢®npartment is nounted in series between the plurality of
i nt erconnect ed i ndividual refuse suction devices and the refuse collecting
line. 5 30. A systemaccording to claim28 or 29, wherein the at |east one

refuse col | ect i WheaahgppihBEs turB P, itheFactuR| puird) 2 12)sublts ditfnUbdn @ fuagd | on
conpartnments nounted together in parallel. 31. A systemaccording to any

one of cl aithe Pegian243@1 thivapigidyct hEhipin Buaredudes e pressawsiin & Veaar

conpar § gre ”Ecrﬁl%@? bkg.eiiiﬁ&‘ I:ﬁfﬂ%\%\%’b‘g&@m fRfitfSfeolfiict dudd24And Yfﬁ{)l?%? AEGRL A9 o
any one of clains 22 1o : erein one or nore of the suction devices is
as defi nedof theanlyt lane 226. Thai therelis kaudtion d5a88im At thy s¢cenml and of theiidett 0 any
one of clagns to 32, wherein individual refuse suction devices further
conprises d¥%4tBut hose connected in series with the pre-punp port of the
device. 34. A systemaccording to any one of clainms 16 to 33, further
conprising one or 20 nore individual connector stations within the

connexi on bet weédr fpomthe mimp2 ¥ isespelleddhrovgls the3mmpowigspativméootihag t o

clainms,33 and 34 . or according to claim,34 wh dependent. on _at .J east claim
Too cotri By koA stigs fedtst Sutiy Bk fulle fERRR AR A pRL R Al of
one sucti ops5@iR\GpeR, theait paNIESio8He fifdt hin €iltBOB40 idReRe R tHRfatAbGhBR! THCt i on

first air filter 240 typically includes activated charcoal to remove odours.

The first air filter 240 and the water scrubber 238 (together with the second air
20  filter 270) can be at interchanged positions. The aim is to remove the dust and odours
before the air is exhausted. Alternatively, the first air filter 240 and the water scrubber
238 may be at the same end (before or after the pump 212). With such an arrangement,

the second air filter may not be necessary.

25 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.

30 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.



devi ce through a connector station. 36. A systemaccording to claim 35,
according to clains 33 and 34 or according to claim34 when dependent on at
| east claim 16, conprising one or nore parallel 30 connexions, where the

i nput hose of one suction device is connected to the pre-punp port of

anot her suction device through a connecdr station. 36 37. A system
according to claim 36, wherein the input hose of one suction device is

connect ed to thEigHe? puhishppatic ipferad sidectevation ponredeseivalt 30Ar dbgrefase
t ' ' her. sugti on..devi. 38. A
Comneet o SHAShOR, ARt D R0ug ARl 161 AR SR HIS RRABE K0 35, &,

I S connect dekctibed &ligrt e- punp port of another suction device through two
connector stations and the input hose of the another suction device. 39. A
system according to any one of clains 16 to 38, wherein each of the suction

10 deviges CoMpI,sest, @i WHIRRYENe RbRA1240m AR AFGRSIt O 2y

one of clains 16 to 39, wherelin eac sucti1 on devi ce
i ndependenB04 comstining.a cofapadtor plateFide Mhfeapmpettbeplbierig4rerfendesubstaptiali ng a

plurality of suction, deyi ces connected together in parallel, t dd

BT ows t GERHER Wigth oL e EsG Foreg cPEPHOBR Do LR e Pl gy st em
for col | echpétbited BY A5ing SN RinhatrS Ihd sREWARWIGEN p&h GHERINANGERMIGES pélition
connected together in series, to add suction pressures together, in series
with a ref bye fegliintenal well Bpharcausfirshend el tharefussomd 30§ te en ektandadqwsitionr t her
conpri si ng ralit.y of sucti.on.devices in parallel wth the suction
dewr celd conbul Aihebiemer iy 3P eI hEE Sqike BB bPrsRentithot her . 25 44, A
system according to any one of clainms 41 to 43, further conprising a
plurality of refuse collection devices connected together in parallel, in

series between TRerdUetUASIAMRABECHHIT baspadniebporbél] ingbe firs endpalls, A
system aCC@ﬁ(?.' ’[C*?e inft ﬁ% 3?% ﬁ%&oﬁﬁt%%r%'&tzﬂngérﬁ glaé?gtp%@ aff imd o@é[‘vﬂﬁas?ef | ned

in any one o al s providing’a refuse
col | ect i ono8igstehis compictedito g refosevdodiaeg Am mies dech 380 erteddnintd theaeftseone of

clainms,16 to 45. 47. A nethod.of collecting. refuse.conprisin rovi ding a
syst en %ccatftﬁgﬁ gowamaﬁﬁn%‘)g 784 GpssEy i hihbg HETHFT ABS PYSTOAE “OHE or o o
of the suchiogfofdRY t&BSs Of tht AFuSY$8:8588 Edinpartment 304. The first internal wall 336 is

spaced a short distance from the first end wall 320 of the first end of the refuse unit 300.

The space between the first internal wall 336 and the first end wall 320 of the refuse unit

300 forms an outlet duct 324, which joins up with the space above the mesh filter 366

20  and below the top of the refuse unit 300. The outlet duct 324 exits the refuse unit 300 at
an outlet port 350. The outlet port 350 has mountings to allow attachment of the free end

of an input hose of a suction unit.

In use, if the inlet port 322 of the refuse unit 300 is connected to a refuse source
25  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
30  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.



suck up refuse. 48. A nethod of collecting refuse conprising connecting a
plurality of suction devices together in parallel to add airflows together,
in series with a source of refuse 10 through a refuse collecting line, and
activating one or nore of the suction devices to suck refuse fromthe
source of refuse, through the refuse coffecting line. 49. A nethod of
col l ecting refuse conpri si connecting a plurality of suction devices

n
together in ser?h%em@%wggequswm&%_ as 4 tailgate e Tt th a
source of la.faf M3t ThOUl t@3ﬁfis§ﬁ€ot&?hbﬁ§§t‘sﬂ%éd'ﬁgﬁndfé eﬁ‘fﬁ):léy eig one or
nmore of the suction devices to su refuse“fromthe source of refuse,

t hr ough t hef sotdaiers (1o Ish@ed). The tailgate 330 alléwsrdichefisacai et mytHeGeadndi m 49,
further conpri.si connecting.a plyrality.of further suctjop devices in

bar al ol ot A0 fioke Gsehard aad allts ednite uliBiREmanet oLat a8 oIS add
airflows tagglBebmpi@niheonefuse collecting line. 51. A nethod according to

any one of clainms 48 to 50, further conprising sucking the refuse into a
plurality of refuse collection devices connected together in parallel, in

series between {he suctio i ces .and refuse c cti line. .25 52. A

net hod accor di nénﬁ&e‘é rsb(ﬂeeo &M 13%101’83“? 0%‘11}1956:%@8?‘%%%} ioéﬁ'ﬁl sucti on
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53. A nethod of assenbl |(§gtha refuse collection system conpri Si ng} connecti ng
f

30 t oget heparallg|te the width offthe beusing 333K ave specadapert 56 thaeeachagllend’4ny one of
cl ai s t i I . dd airflows together and/or in series to
add su1c('%i oﬁe&prﬁéesésdgFgg{}%yge%lﬂér%i 38 54. A nethod according to claimb53,
conprising fluidly connecting the pre-punp duct of at |east one of the

devices with th re-pu ct. of, at | east another qne of the deyvices. 55.
A net hod accor d?‘ﬁg‘etﬁﬁskﬁ%giogﬁ?ﬁ%‘?mgﬁ?zWﬁi%’ﬁrﬁ@ mechapicyl hapAkee o the t he
post punp gughinorucliGastit e ﬁ{er% ieéeais%%\rféé fi5r W Bhs b tnPbtfeRtiRafdyGla, O at

| east anot her one of the devi ces. use suction device constructed
and ar r angted improypé flexibilgybfhandlingl | y as 10 herei nbefore described, with
refereﬂge to and as illustrated in acconpanying Figures 2 to 13.

A set including at least one split suction unit 200 and at least one refuse unit 300
is typically used to replace both the suction system and bins at the refuse collecting
centre (of the system shown in Figure 1). The free end of the inlet hose of a suction unit
200 1s connected to the outlet port of a refuse unit 300. The free end of an inlet hose to

20  the refuse unit 300 is connected to a docking port at the bin end of the pipe to allow
refuse to be sucked out from the collection chambers. The refuse unit 300 may either be
left at the refuse collecting centre 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 operatein a
hybrid fashion, on the ground or on a truck. Such an arrangement requires an accessible

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

30  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



57. A refuse collection systemconstructed and arranged to operate
substantially as hereinbefore described, with reference to and as
illustrated in acconpanying Figures 2 to 15 13. 58. A systemfor collecting
refuse constructed and arranged to operate substantially as herei nbefore
described, with reference to and as ill@3trated in acconpanyi ng Fi gures 2

to 13. 20 59 gye ppd of rOV|d|ng a refuse col]ectiagn syste
subst anti aly }ﬁpl%{ Y e I%Y Bl dyck. hi capbeinghdipgle actiogfy bydifting

i1l ustrat egg lofle i@@c@mas f]&‘ib (ﬁ’tgé'];u%§3‘?6 L &1%% lggthﬁnhr%gg ﬂ‘he%ﬂa Legting

refuse substantia erel nbef 6re descri erence to and as
illustrat e&uclnwa;h(t]:rﬂ“&prdqmyf thg rélicgysid Bbsuppoving3he Biver éndnﬁtthe)dmtnf Adeekiiil i ng a

ref use col i on.system tan ei nbef or.e descri hed, wth
reference bﬂﬁ% %"yl?el ‘i‘sﬁgfcf‘gffﬁ’é’&rﬁ‘ﬁ Sé:%‘b 5&@% el {fiste phace gn s rollers
CAd. A W, Az7aA . Ag. Aq_. AU . A gqSB.A U .AJ.A g.A . A UAB.AU.AJB A q_.A UB

AqB.A,q.A,U.A,q.A,q.A,B.A,qBAq A UAGQq.AIB.A.A.A .AU.AWU,. AAqA
quDT>JV\WSW

#Bt (} xsni d_zU] c Elg](%%é@]%‘ ﬁta?égdag}]eca ca ca ca claé]n%aolr%gll]ie%a]a%a‘] ca] cal ca]

cal ca] ca] ca] ca]

U c”al (9h/ &Hﬂlﬁ@?hhh}ﬂrem&é’b@ﬁllél%ﬂ%kﬁ@d fRhgahéns 60the abedidhiad edlscal ca] ca] ca
c

] ca] ca] ca] cajJc a] ca] ca] ca]é:a] calcalcalcaJcalcalcal]ca!' 6>A V ]

L1121} 11 ydescrbedsy rheapéayiew of anetallebpainiregenpd0026) ca] ca)

B 50l !7%%34:1@?%%}%%?‘22% e e e S timatal o) ca

ca] ca] ca] caltaf wa] phl selioajnidd 2. ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! B¥obDD&gHI JWM
PpQS) T| W) XYg[\] SV Y~ MaCaaabWZb] b} xsni d_Z] ca]] ca] ca] ca] ca] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca] ca!]

b" bcbhdf +g. ghhhALGrEidel 1o Oigh L PRARY r ajca]ca]calc
a] ca] ca] ca] ca] ca] cla 1t:elal]lelcl;sx a]ﬂlclzeal]lc ajc a%(zz;%%é\ a?gg? ?g@g%%&c&g C a]yc ]Oﬂ %rg ajcaJca]calc
a] ca] ca] catemgoted to separate ports of a modulator unit 402. The modulator unit is made up of

T L T

#6CF2\ }xs]ru b@xﬂiel:@ah@ﬁ&,m(]mh@aﬂl @@drﬁﬂh@a&ts@&pﬂiscaﬂ}féaﬁmh@@d £Rjacal cal c

a] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca] ca]’lwaI RPQ4

zHK} xsni d_of g ire spetignautiPéa ]S@ar}r@aﬁeééq ]t@ap%pﬁﬁqee“aﬁt@a}mlap@a‘]ee@r ca]calca
}\/I(J:g} ’?\?\LC% gtgtlrln dl(gﬁgﬁecﬂ%ﬁgiogg%gﬁ% 8?%1-, ca SATE tro 200 afo ca egtg (t:%l h(E:’a] cal ca
] Ci’vl] Ci’vl] Ci’vl] o] poad d‘f]alll@@e]wﬁﬂ mﬂbﬁﬁicﬁ]ﬁf}m] steﬂicﬁ]aﬂDG]B' HFQB]ZKm]i Kdi%mii@lndaleﬁz}&a]ﬂ}@ a} Ca]
cal ca calca]calca cal ca].ca ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca
ca] ca] c4] cﬁ% é’}’@& Pé’?%ﬁ%b’r‘?&}{ a%]} k%#W%PE@PE%ﬁﬂtﬁfaﬂtﬁtmf éb Oéé ca]ca] ca
| ca] cal ca) geiealts bl She BbAAbERL fithmglob Al SakisA koS! ﬁaduff&ll;ﬁ@]a&%ﬁv! $ bo-
}xsnid Z] cth]e]lcla]rxga]oom]odm]swi]onapé apoEetdd ealdegloctalftiad inphicahnedaafatihca) cal ca

Lo soL SO CPROL A Cah SRS, S8 dperating, they ey foppplich o BPca cal o
a] ca] ca] cajnpad énheabcadicon 4Rlt6 MLpRlntRd Sabsabrasttin 4deeihMeinhavirdaeant] ca ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca]ca ] ca] ca] ca] ca] ca] ca] ca] ca
]calc Qa] gphéq,@gl]mggomg@]ﬁhe rsfpgutput connector station 404A and thence to the first

cal va) oa] caibf S 2R ARE R BB CAF S EAERM BB GPLGRbr ARki R ce) o)

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal!!
" gHH#* SEEEYEBOREF |1 (r (((*))) *wr#+t ++,\, I xsni d Z] ca] ] ca]ca]ca]cajcalc

el calt o celedl ﬁﬁﬁ@i@ﬂ%&a@%@%@é%@]@%ﬁ@eﬁ GRS ERLERIES] ol ¢
a] ca] c&] caﬂmachspc}xtei T fifse edm]:mhaﬁdmﬂxaf}s a&té}ﬁlhﬁﬂﬂdran})m&: sabﬁ@]smbﬁa:hﬂa] calc

a] ca] caDT: | K- | 1098& ) Y CLO%B& () -1 1098 1098& () -
y1098& () - g5 Lonye tor ose to a side port of the first connector station 282.

R A AT b e

I d+#10%88 &inpyit ¢odnpdtdOFBiofn)422( jThbf%ln(Hoth $ulfibd 0ABRAré ppSating, they draw air




b@%+1098! " 109& () - mLO%& ()- 108 108 108l 81098& ()-51 1098& () -1 3! 109& () -
#| BzX6b@% r, " #10%gFg& () -

INI#109%6 " & ()-! NI#10% " & ()-! G 7#10%In& ()-! NI 7#10% " & ()-"10% & () - myr st wi
[M@% r, " #10%gF 10 10 10!8! 109& ()-!:, L 2#10%& ()-G k, "#1099?& () -

1\, " #10%008& ()- t(9aBM@%r,Y 10% ()-1400%& ()-100& ()-) "10% ()-!

100 )71 008 )5 SRR A L AR 1o s o
1021 Bt O s O BT O
109&' () - 10% @QOA 6#109%&' ()- 109& ()- 810%&' ( )-GLO%&' ()- (| dEYNCY%r, Y
T109& () -109%& ()-Y
5 Figure 11A shows an exemplary scaled up arrangement 410 of suction units in
parallel. Four parallel pair arrangements 4004, 400B, 400C, 400D, each of two split
suction units 200 are themselves arranged in parallel. The first and second parallel pair
arrangements 4004, 400B are arranged in parallel through a first second-level modulator
unit 412A. The input connector stations 408A, 408B of the two first-level modulator
10 units 402A, 402B act as the output connector stations to the first second-level modulator
unit 412A. Likewise the third and fourth parallel pair arrangements 400C, 400D are
arranged in series through a second second-level modulator unit 412B. The input
connector stations 408C, 408D of the two first-level modulator units 402C, 402D act as
the output connector stations to the second second-level modulator unit 412B. A final
15 joining connector station 414 connects the two second-level modulator units 4124,
412B. An airstream input line 416 provides an input to the final joining connector

station 414.

In use, when all the suction units of the scaled up arrangement 410 are operating,
20  the air flows add up in parallel to generate a large airflow at the final joining connector
station 414, which is then split up over different levels to the individual suction units.
Various of the ports and connector stations can be closed, as and if appropriate to reduce

the airflow to what is necessary at any particular occasion.

25 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 4204, 420B are arranged in
parallel through a first first-level modulator unit 402A. The input connector stations

30 422A, 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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the final joining connector station 414, which is then split up over different levels to the
individual suction units. Various of the ports and connector stations can be closed, as

10  and if appropriate to reduce the pressure and airflow to what is necessary at any

particular occasion.

For the above scaled up arrangements, the inputs are intended to be air only,
without any refuse. The refuse is removed upstream. These arrangements just exemplify

15  variations in providing the necessary suction using scaling of smaller suction units.

The above scaled up arrangements are exemplary and may involve more or fewer
parallel and series pairs, or triplets of suction units in series or parallel, and other
combinations of series and parallel. The use of three suction units in parallel is seldom

20  necessary, except when to clear a blockage. Usually, it is more useful to provide a
greater airflow. The use of the split suction units 200 is preferred, but the arrangements

would work using large numbers of the combination units.

Figure 12 illustrates a combined arrangement, with a string of refuse units 300
25  arranged in parallel connected to an airstream inlet line 416, leading to two series pair
arrangements 420A, 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
30  of'the pipes. These do not represent simultaneous airflow, but the direction in which the

air flows in each pipe.
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In use, amongst the refuse units 300 that are not full, the refuse unit 300 that is
furthest alone the intake line 442 from the clearing pipe is selected as the next refuse unit
300 to fill. All the branch valves 444 upstream of the selected refuse unit 300 are closed
(those downstream of the selected refuse unit 300 may also be closed). The branch valve
15 444 of the selected refuse unit 300 is kept open. Further ail the line valves 446 upstream
of the selected refuse unit 300 are opened, whilst the line valve 446 of the selected refuse
unit 300 is closed (those downstream of the selected refuse unit 300 are also generally

closed).

20 By closing all the branch valves 444 upstream of the selected refuse unit 300,
refuse is not sucked into any of the upstream refuse units 300. By closing the line valve
446 of the selected refuse unit 300, refuse is not able to pass through the line 442 to any
downstream refuse units. Thus refuse is only able to enter into the selected refuse unit
300. When the selected suction unit 300 has filled up, the branch valve 444 of the next

25  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)

30  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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of other numbers of refuse units, more than five or fewer than five. Figure 13A
illustrates the arrangement 440 of refuse units 300 with all refuse units 300 empty. Thus,

5  all the branch valves 444 are closed and all the line valves 446 are open. Figure 13B
illustrates the same arrangement 440 of refuse units 300 but with the end two refuse units
300A, 300B full. Thus the branch valve 446 for the third last suction unit 300C is open,
whilst all the others are closed. Additionally, the line valves 446 for the second last and
third last refuse units 300B, 300C are also closed.

10

Although the arrangements of Figures 11 to 13 show specific numbers of units

(suction and refuse), other embodiments would have similar arrangements but with
different numbers of units as appropriate. Embodiments of the present invention are well
suited to growing developments, where it is preferred to reduce the initial capital outlay

16 where possible, or where the final size is not yet known. The number of refuse units and
suction units present depends on the actual size of the development. As the development
grows, so additional units, especially refuse units can be added. The only planning
necessary is that there should be space available to lay out the various units and that all
refuse pipes can be laid out to the same area. The available layouts enable efficient and

20  organised use of land space

The above embodiments show all the units side by side. However, the invention
is not so limited. Various units may be mounted on top of each other, for instance in
stacks of two or more.

25
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
30  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
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refuse collection units can also be hooked up to an existing system as a back-up system,

for example during maintenance.

5 While various embodiments of a refuse suction unit and their method of use have
been described and illustrated in detail, it is to be understood that many changes,
modifications and variations could be made to the present invention without departing

from the scope of this invention.
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1. A refuse suction device comprising:

a suction pump, a pre-pump inlet duct and a post-pump outlet duct, the pre-pump

5  inlet duct and the post-pump outlet duct being in fluid communication with each other

through the pump;

at least one pre-pump or post-pump external port in fluid connexion with the
pump; and

a refuse collection compartment comprising a refuse and air inlet port and an

10 outlet, the refuse and air inlet port and the outlet being in fluid communication with each

other through the refuse collection compartment; wherein

the refuse collection compartment outlet is in fluid communication with the pre-
pump inlet duct; and

the at least one pre-pump or post-pump port is operable to connect to a port, pre

15  the pump, of another, similar refuse suction device.

2. A device according to claim 1, wherein the at least one pre-pump or post-pump
port is operable to connect to a port of the refuse and air inlet of another, similar refuse
suction device.

20
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
25  operable to connect to the inlet of the refuse and air inlet port of another, similar refuse

suction device.

5. 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.

30
6. A device according to any one of claims 3 to 5, further comprising an air filter on

the post-pump duct, after the at least one post-pump port.
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off from the post-pump duct

8. A device according to any one of the preceding claims, wherein the at least one

5  pre-pump or post-pump port further comprises at least one pre-pump external port.

9. A device according to claim 8 when dependent on at least claim 3, wherein at
least one post-pump port is operable to connect to at least one pre-pump port of another,

similar refuse suction device.

10
10. A device according to claim 8 or 9, wherein the at least one pre-pump port is
operable to connect to at least one pre-pump port of another, similar refuse suction
device.

16 11. A device according to any one of claims 8 to 10, wherein the at least one pre-

pump port is operable to connect to the inlet of the refuse and air inlet port of another,

similar refuse suction device.

12. A device according to any one of claims 8 to 11, further comprising a valve

20  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.

25 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

30 onits 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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10 18. A system according to claim 16 or 17, wherein the individual refuse suction
devices are each as defined in any of claims 8 to 12 or in claim 13, 14 or 15 when
dependent on at least claim 8, wherein the plurality of devices are connected in series,
with at least one post-pump port of one of the devices connected to a pre-pump port of
another one of the devices.

15
19. A system according to any one of claims 16 to 18, wherein the plurality of
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.

20  20. A system according to claim 19, wherein the individual refuse suction devices are
each as defined in any of claims 8 to 12 or in claim 13, 14 or 15 when dependent on at
least claim 8, 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.

25
2]1. 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 of one of the devices connected to a port, pre the pump,

30  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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'NI#10% " &dfidt-aMd b)pgst—pump outlet duct, the pre-pump inlet duct and the post-pump outlet duct
being in fluid communication with each other through the pump, at least one pre-pump
external port and at least one post-pump external port in fluid connexion with the pump;
and

at least one pre-pump external port or at least one post-pump external port of one
10 of the devices is connected to at least one post-pump external port of another one of the

devices.

23. A system according to claim 22, wherein a plurality of the refuse suction devices
are connected in parallel, to add airflows together.

15
24. A system according to claim 23, wherein parallel connexions comprise the pre-

pump external ports of two refuse suction devices connected together.

25. A system according to any one of claims 22 to 24, wherein a plurality of the

20  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.

25
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.

30 28. A system according to any one of claims 22 to 27, further comprising 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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in parallel.

31. A system according to any one of claims 28 to 30, wherein the or each refuse

10 collection compartment comprises an individual refuse unit.

32. A system according to any one of claims 22 to 31, wherein one or more of the

suction devices is as defined in any one of claims 1 to 15.

15 33. A system according to any one of claims 22 to 32, wherein individual refuse
suction devices further comprises an input hose connected in series with the pre-pump

port of the device,

34, A system according to any one of claims 16 to 33, further comprising one or
20  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
25  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
30  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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the input hose of the another suction device.

5 38. A system according to claim 36, wherein the input hose of one suction device is
connected to the pre-pump port of another suction device through two connector stations

and the input hose of the another suction device.

39. A system according to any one of claims 16 to 38, wherein each of the suction

10 devices comprises an independent housing.

40. A system according to any one of claims 16 to 39, wherein each of the suction

devices is independently mobile.

15 41. A system for collecting refuse comprising a plurality of suction devices
connected together in parallel, to add airflows together, in series with a refuse collecting

line.

42. A system for collecting refuse comprising a plurality of suction devices
20  connected together in series, to add suction pressures together, in series with a refuse

collecting line.

43. A system according to claim 42, further comprising a plurality of suction devices

in parallel with the suction devices connected together in series, to add airflows together.
25

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.

30 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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48. A method of collecting refuse comprising connecting a plurality of suction
devices together in parallel to add airflows together, in series with a source of refuse
10  through a refuse collecting line, and activating one or more of the suction devices to suck

refuse from the source of refuse, through the refuse collecting line.

49. A method of collecting refuse comprising connecting a plurality of suction
devices together in series to add suction pressures together, in series with a source of
15  refuse through a refuse collecting line, and activating one or more of the suction devices

to suck refuse from the source of refuse, through the refuse collecting line.

50. A method according to claim 49, further comprising connecting a plurality of
further suction devices in parallel with the suction devices connected together in series,

20  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 intlo a plurality of refuse collection devices connected together in parallel, in
series between the suction devices and refuse collecting line.

25
52. A method according 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
30 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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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
15 13,

58. A system for collecting refuse constructed and arranged to operate substantially
as hereinbefore described, with reference to and as illustrated in accompanying Figures 2
to 13.
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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 refuse substantially as hereinbefore described, with

25  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.



