WO 201(1/082878PCT/ SE2009/ 050034 TI TLE: WASTE FRACTI ON MANAGEMENT
TECI I NI CAl FI ELD The present invention generally concerns vacuum
operat ed waste coll ection systens and specifi- 5catty relates to the

col I'ectionvanghif@pski ng of multiple waste fractions inysyeh systems.
BACKGROUND Conservation of resources and general environnental 1ssues take

an increasing place in today's societies. In view thereof governnents as
wel | as the waste managenent industry focus nore and 10 nore on the
separation of waste in nmultiple fractions and on the recycling of such

fractions. TEeLky WRStEFRAGONWANAGENiENave clearly established that
rati onal and cost effective separation of waste in fractions nust be done

"at the source". The separation of "m xed" waste afterwards, froma common
recept acl e TREHINICAle FIiBEDt 00 expensi ve and/or technically conpl ex.

Ther ef or e,g'ht hast been comm[} to %rﬁovi de separate cogt ainers for_ the

| ar gest fract PEivE MEERD BRI FROSTRS RsHEn onasiidaeaste aglieslipn sysigms padspeeifipaper
packages. Subfclsepaniat@llédiag iiddandlagbaniEPE wakte ThRAIRGHignand nor e
frequent, not only at city dunps but also in residential areas, office
areas and hospitals. The above descri bed source separation attenpts in
resi dent i alBA@rE@RO®ND | nvol ve consi derabl e transport problens, both with
regard to the users that are required to carry the separated 20 fractions
to the conCaMRRALNA{desRITees 306 garp! cavion@entrldpgsdrlieain ipsreasmeoiree viodainer s
for the sepRicAtLI e theRBSgdvnReMO TR s YncAbHaR matheﬁmeﬁtqgéﬁgH f&gus%ﬁg bndP!

ot her |ocations. For vacuum operated waste collection systens It has al so
been sufgedrEdntthy sgrasating of wastqin andtipdmigpctionsaspor the prcpiling of sych Sepiansabely

col | ect i onyafc Rl dhghudhAChivRRRady el - WL h Lhe

exi sting techen_i %e_lgach p\?Fclast e se gr a%@%lﬁ@ﬁéggp%g?%laga 8%@%3?6%?5%%t1%nd0fby
usi ng separatieinfaeioss whsibedonsr‘a wrce’2Bhe sepazton af Suizeditveste widrivaigs fiamat ed

tenporary i £1.88; J require much ditional
conetr uct i et nefeple, Wbl ve LY G IES CIHGHHT i 2 D uor
f or separ abesn copmos tapwiidg sepasiteeconfainetssfor b darghats fradtibe] suth ashanksma ohs,

fracti ons. Prgepe PRE- AR5 SOBRGRe oRch P Saife™ e Piraw et Tar e,
el ect r oni cmwadieguentypdtahlyet cty damgs bihvalkso inesidehityl aremy dffiodureRtaad hospiedy. as
hospital s, may include hazardous and/or toxic
The above described source separation attempts in residential areas all involve considerable
transport problems, both with regard to the users that are required to carry the separated
20 fractions to the containers and with regard to the transportation of the containers for the separate
fractions to a community dump, to a recycling plant or other locations. For vacuum operated
waste collection systems it has also been suggested to use waste inlets and transport piping for
separate collection of bulkier fractions such as newspaper or glass. With the existing technique
such waste separation has mainly been implemented by using separate waste chutes or waste
© 25  inlets associated with separated temporary storage facilities. Such techniques require much
additional construction work for separate waste chutes or additional excavation work for separate

free-standing waste inlets.

The described drawbacks and inconveniences become even more pronounced for the “smaller”
30  waste fractions that in the household waste environment may include batteries, electronic waste,
metal etc. and that in other environments, such as hospitals, may include hazardous and/or toxic

waste. Particular problems arise for such waste, not only because the fractions are so compara-



waste. Particular problens wi se for such waste, not only because the
fractions are so conpara- WD 2010/082878PCTI SE2009/ 050034 tively small

that it is not economcally acceptable to invest in separate inlets for the
di fferent i but al so because of the sonetines ol ute requirenent
t hat such }\{(2@%{%/(%%?3 must not be m xed in any part of tpﬁgl?srs?é%’afl"?oﬁﬁ sequence.
5 SUMVARY There is a general need for solutions enabling rational

col l ection and handling of waste fractions. A general object of the present
invention is therefore to find a solution for overcom ng the above

di scussed piveh sexdl thatdt idinsactueomtieddig ca@btable ny @t dnadparaeghiets ffsasé Uidlrent
managenent . . 10A particular object of the invention S to s est an

i mproved neliréﬁg%flsb ut 8%% eczeﬂfsﬁog]fhg ﬁ?m%%eﬁ Iagﬁ?zfq%feq?ffﬂn?elntﬁ%ét S&@bﬁg‘i%f’éﬁ%%te
fractions. bnoikbein aoppecst thf hanltieng seyiendd. on i S t 0 suggest a vacuum oper at ed
waste collection systemthat will enable cost efficient and secure waste
fracti on managenent. 15 Yet another object of the invention is to suggest a
control JunisuMsrArvntrol ling a vacuum operated waste col |l ecti on system so
as to enabl.e cast effjcient and secure waste fraction nanagenment, . A
Further " oby BeR ¢ ekl 50 BiofBions S briahipolaion smiratin: ALvee fostice

enabl i ng comfzaredabbRret dli@bRs@nthvedtioh G BRfefFEROSHd a AblMES f -ovdiBGiRRe aRRd

ot her objects are nmet by the invention as defined by the acconpanyi ng

VA [ . !

pat ent cl aidpaVereusselRpRlpranand Sisadvantages of (eavestioiabwastoipctoimpaeaigdhent  of
waste that is deposited in waste 25 disposal packages and that is received
in a vacuum operated waste collection system Waste is intermttently
conveyeld i M pavecuby shieanof fhe drvertion lie@stggesian wagbed mdtlatd dflpo effivienakindling
transport pi.pi d a te collection container where it is stored
before rermo\gauﬂglf:%fépo\ﬁgés)dtvéa%ﬁ%ﬁ%%’%l packages carry information readabl e by
information reading neans. In order to inprove the cost efficiency and

security of, the na nt of waste fractions, a basic idea_ of the
301 nvent i or oSt BB ¢ PB & at € SHestih e o DS Here FHAISH et al
packages t Rall efdtdcosOdtticibm afbdtuRNfasRifrafidnthAbgmpast e fractions are
recei veg t hrough a comon waste inlet. To

Yet another object of the invention is to suggest a control unit for controlling a vacuum operated

waste collection system so as to enable cost efficient and secure waste fraction management,

A further object of the invention is to suggest an improved waste inlet enabling comfortable,

20  safe and efficient deposit of waste.
These and other objects are met by the invention as defined by the accompanying patent claims.

The invention relates to the collection and management of waste that is deposited in waste
25  disposal packages and that is received in a vacuum operated waste collection system. Waste is
intermittently conveyed in the system, from at least one waste inlet through waste transport
piping and to a waste collection container where it is stored before removal. The waste
disposal packages carry information readable by information reading means. In order to
improve the cost efficiency and security of the management of waste fractions, a basic idea of the
30 invention is to provide a waste handling method wherein waste disposal packages that each

contain only one of multiple waste fractions are received through a common waste inlet. To



WO 2010/ 082878PCT/ SE2009/ 050034 secure that fractions are not mxed with
each other it is suggested that each received waste di sposal package is
first identified with regard to the fraction deposited therein. This is
done by co [ ad waste fraction information carri h di sposal
package anmﬁﬂgziﬁi gque for each fraction, with stor egggﬁg%ﬁgﬂ%ﬁ(géti on
data. Then the identified waste di sposal packages are 5 conpared with a
preset fraction tinme schedule for matching the waste fraction information
of the packages to predeterm ned fraction tinme schedule tinme periods that

bel ong to tsh@rd BaPesdibNEart HBE QR wifCSES %thtelgit sdggés‘?%dhtgagélwgec%e& Ovﬁs&é”a“ €

inlet is allowed for each identified packag uri redeterm ne

fraction tidfossbpaskageds fistidensifed wilk raghrdtto Bel fwpigpntdspeskied thersipeEhis vsalohe byt i on,
and access 49 [ - -0C [ i fl ackage.at all
other tirmes. ?%ﬂ%ééﬁt@ﬁ‘fage \/\ki/gé tﬁhﬁé%ngh r%%%?fgﬂéacﬁg%p Oosﬁﬁcljéa% e?ngigoée?lgélalq?enfof he
syst em dur iepdy frastion; withestsed whsteelrgptipd dada. Thap shei idensified waste Hisgsd\wackapts #é nce
it allowys f I gl ent . lLatively small . nunber .of ste
|l ot s and Conp gy Betel BadBh iR Seshu St Blthil ok S ool g Haive pii

wast e fractrekagesitn peedsipeningh fraxddi timersabddyle tind seriotp ray et tocthatrésbtives to

| owering t % t_costs and the need. for cavatio rk _for vacuum
oper at ed vvat%rg%deggbgﬁeégg{ai ko] nﬁ%ﬁ/ ggegﬁlg.Of% T"?f?eawjeg %%@i‘”ﬁ%% r ‘?5’16nh %I&??P@eﬂélﬁ@@ge of
the i nvent idmingathe gpedeenainédy fisetos atnabbdheduy emetpefis@ChitoBeldngn® 56 hapetiee | S
set up for .allow access to a waste.inlet openipg for the individual
vast e fractigige a&‘ggfcﬁﬁf Q Cqugeéxa]lgﬁ% peked forg ngcﬁ‘a cd pigirash 8t it Himey Tay s
of eachowediks wiy, dusté fightispasiyf dngtbeneried Bf theasBmmat kheil PredhitiSe WldaTHET Y
flexible fraction collection nmethod may be created, that may 20easily be
t

al tered in'*at¥8F FERCENGF ANCHA AL HIPL B Hery t ugerpf fceglivphneealutbenabt her

aspect of iage inlteHd BRIy @R WaRIONRHorSYBtaRY f0f bolkdSHTUIRRE FAkis Gatfht §CF | NG
and managi n 5:of ggs,te i s suggested. The system has at |east one waste inlet

for recei vfifiy oprilyo iy BT HRisIoBTED s e ha gewstaat natstaad the
transport péRiiexERnhtimORYE I Rabudd ohSePREHAIBS LA YW e inlets to a waste
collection container that serves to tenporarily store waste before its
_rem)vall§_ The waste disposal packages carry readable information and

i nformatiofy £LaMJAIIE BNGIPFecP hONE FRMnRN &V%gﬁbﬂhfg 1%abld] kn%gé frat 'o? |C 1dea
of the invention is that said at |east one waste nlet 1s comon fof all

di sposal pébiditpas set atforedlowing aeaess th aovasly idetepofingrioh thephdvites tvesté frantibhsons .

The systenmyfiibt § Q5 | - : Vi ste fl-actio

P o e e R e A e e R L
mul tipl e welsieeh fmpwibt Indiis wag aiveryi haivld fractiogedlinétion netiodmdyeiengeated] Haandyor
each of,the nult] fr i ons. ans for..identifying each waste di sposal
packag]ieotogalglg’'Breealcl:tgljlu\i!;]él cgogléag%n%%hr?ﬁanggl%cgfﬁeﬁlﬂsacti on information carried WO
2010/ 082878PCT/ SE2009/ 050034 thereby with stored waste fraction data, and

means for gconparing file identifi wast e di sposal packages with a preset
fraction tlﬁlﬁ%@%gﬁgg Wllth af’%t}“ernaﬁP??L Pﬁg‘cﬁvé’n%atnelg’ﬁ’F‘ﬁ’E@ PR ?ﬂ"d’raﬂ’é‘f‘} B t he
packages t@lipttegdenenmnagl bf aatt MsugpdsThedulea hisn® 1881 bdwadidalet Bgl ong
to the respective frglcti.on.. Means, arci al.so provided for controlling rel ease
and act i va’lg?eb‘ﬂn%‘fvasé"h SPRTiet yyaite figrogal packaggs| agdiviagie faradd PPBELoneesYYinen| et

openi ngs onty patldided Gorh iR IIeRUCH Qadtt BREctoh d6thiRN tHat S8 GRAPLEII IsITR: Wl 0dS
that belong _to, the respective fraction and bl ocking access to the waste
inlet for BEEHIE gawyls Tegwpde isprsalnackages strpiieadablpsiaformpiéonsgndt ipfprgttiann

i nvention RiRYJ B8shs %ﬁﬂobﬁ% aC@BGHIE] RRfledk O bQﬁ%] {d2h ot g iﬁ%ﬁl‘iﬂiﬁs and £ {;tECt Ive

waste fraction collection In accordance with yet another aspect of the

i nvent i on gt eneprastedelelcs prrmmn (prpkl diskosslngelasesdlpt feph cantgipembmnt of mykipleum
oper at ed GQl{EE11ifd, Hs MBRAAHAY QRS &gansTéaFre%xi%lgM%Sﬁzf%hoﬁ fRihn RS
waste inlet for receiving waste Jepgslte I'n waste di sposal packages “and
wast e 0 arigfoonatiopi qfi qagh flsposebnsggnepnidimng ask afj s mnltiniet Westd frhatioss, tsaida
wast e col |.ecL.i al: nefr. - . i Fi t.e fore, renoval
The. nast e unal BBkl Cinib TBRLEE bl e SRR BN T B SihOTSR
readi ng neasiswastedippossli phekhgatio bheeceimtdely cavhpatisg ofstt fiecttonsintommatBasianal| v,
the invention provides a control unit having neans for receiving waste
fraction identifying informati on of each di sposal package contai ning one of
mul tiple waste fractions. The identifying infoonation is unique for each of
the multiple fractions. The control unit further conprises neans for
identifying each waste di sposal package by conparing waste fraction
information carried thereby with stored waste

15



20 fraction data. Means are further provided for conparing the identified
wast e di sposal packages with a preset fraction tinme schedule for matching
the waste fraction information of the packages to predeterm ned fraction

ti me scheduke >bigfirsheri ods that belong to the respectiye fraction

control unit also conprises neans for controlling rel e'é‘g‘as%%ﬁt?’“a‘&)ﬁ vat| on of
an inlet door |ock blocking and all ow ng, respectively, access to a waste

i nl et opening through an inlet door. 25 In accordance with a further aspect
of the invention an inproved waste inlet for use in a vacuum operat ed waste
col l ection SysdeMiinSsHOgess b S &,

syst em havi ng a? |'east one \/\ggcttlg;l—?%fi\,@g%ng?nstyrco H?’rfng%e@?”g%% tpésal
deposi t ed i maskagss é’ltdlam@aﬁact@etdk@@e@daln&rmmgtt}teavmmﬂ‘abncm iPloRGatibO bf the
conveyi ng theipacka f‘eﬁté&rﬁ{&it & a.wast e ¢ II ction 30 container
for tenpor a?| I Qg%st orgl ng wa Ip‘ib orugé ?%%@\yaime@ 1S A RElPRE 19, BB TePERHHT | ses
a housing i #é‘PﬂQGlMgﬁﬂarﬂIq &i#OeRIO‘d@tdrdep@pome;dmdmsdm dtiveribn bDarl mwuttod/taaa&e
there thgougfl,yid: LEeRIN, ti.an ver roun ut and an un erground
chute forned H@% &Eousw? tug&tggmdgr rm%t Péectj ’\%ﬁ‘? cheduie
2010/ 082878n@trpeeﬁeme/beeog)@thm@e@vdﬁmbmm@@loo&hg ecch@noTRd wakte anethaQI t he

under gr ound; t he conve ping. In a
basi ¢ i dea o(%mﬁte% ppéka gntl ﬂ%ﬁg&%s estsnt“eﬁﬁftég"ef“ %"ﬂ@e 6‘%’16“ Auditens or

di spl ayi ng é’mp@rﬁﬁeriﬂezgls@nalanébfaaceva)ﬁastetfmcuomlcelteoﬁiﬁpr to a user, a door opening
and cl osing operation sensor provided in the inlet door to detect openi ng
and closing of the inlet door, an input assisting 5 plate contacting an

i nsi de &f t hec¢odapte widoyet amdtextmpecnq tie mt;ehudnchhhmplbverdl cahted] h@if imsﬁégag?gdl N a
extended in ute. A chute ensor ovi ded,
det ecti ng agygvaél?% V%aé@e p8 1%3? ﬁgm ?1%?@%“%%%?# ‘5?3% SIYHFIBII]FSO% %a%t@%wtﬁn and
a val ve opemlehg)rawdlvctgosasmgiepqm&e@m \@ﬂtesmpsm phckagek QNd dade ir@rt F@fm Frate)
openi ng and o Ofck% Qsefr %‘L e val ve t@ Performthe |n
functi on. u%%'?v BryEsh e?‘gt FoRAT B Sl GtorQEwomR contging 4t stefﬁe’l’i@thaﬁt@dlgf rom
t he respect wws@ tsémssamvaﬁﬁtemasac:ﬁ:s@bsdl mgkagecORY F@kisHlORAhticAN8d MforkBgonast e
i nlet, er e openln operation_of the inlet door is
per f or mya\pd b%?(%ﬁlgpneeatl}srrﬁr tire cy? ﬂté}%t‘g“’?)wftqﬁnofgﬁfcwst&ﬁ Parfcally, Wisripvantay prpyides gd| vy,
secure and @ﬁtfrcécltut hevivpst@s Galrbevtigonsticha 1&&ﬁfyﬁ{griﬁ@nnauon of Bk tiRpdsad

i.C inventjve as. wel| as enbodinents

further dev s.of the. b

t hereof aré i %gé;g%nlt@rf‘me%one Oftrﬂ‘g%:}‘éﬁ’é'ﬁﬁgfﬁtﬁo% H‘é? REYInAdfamRAteRR E Wiedad by
the pr esenteactmfe‘ra:tm@mple fravti@d O elconitrol Ghif {HGHREcoHEDiEd: nRAL BLAME A ﬁ@e'aéh Whte
readily app({lem en readi n% th beI ow detail ed descri pt| on

enbodi ment s 38?33 ?%‘? nfTHRIS DRdeseion eaxiedpharply D@\WN@SVW%

i nvent i, ﬂaetgmtdaetr Matutshard fmﬁh&}q)?o\ﬁliéﬂ Q&to%mgﬂﬂtgaﬁé/ﬁéﬁtﬁg@%aét@% &i; pa(ma%és be
erence e follow ng descrlptlonta en 't ogét her

best underst od b
with the actd ﬁ%‘i % o g WB%d“ki A Wprhing thepaste FacionnEumationf fheapckages

i |l ustrati anpelctanires éaploatinelstiiedhlc e Qeid¥e fHat Qefton% 1y @fé%k%é‘é@é Kfction Th
25col l ection_ s stem according to the invention;, Fig. 2is a block Idl agram

schemat i cal’PYOERERBET FYTRIGe i QOHNtngcrsﬁ%SPepd aetivetions of; aneinkst dqop dack

accor di ng tbivckilgaddnuenihy, eskpecB MY, GecesitSa Radid i0W dpBARS mRXEMR ihikydoag an

|nvent|2\ge met hod of managi ng waste fractions;

In accordance with a further aspect of the invention an improved waste inlet for use in a vacuum
operated waste collection system is suggested. The waste inlet is intended for use in a system
having at least one waste inlet for the introduction of waste deposited in waste disposal packages
and waste transport piping for conveying the packages from the inlets to a waste collection
30 container for temporarily storing waste before removal. Such a waste inlet comprises a housing
including an inlet door disposed on the front to input waste there through, a recognition system, an

overground chute and an underground chute formed in the housing to temporarily store the waste,



Fig. 4is a block diagram of one practical enbodinent of the control unit of
Fig. 2; Fig. 5is a schematical illustration of an exenplary second
enbodi ment of a vacuum 35waste col |l ection system according to the

i nventi on; ,082878PCT/ SE2009/ 050034 Fig. 6illu he st ructure
of a waste |y¥3et%g{:ordl ng to an embodi nent of the pre gﬁ%}i?ﬂﬁ%/ tion; Fi g.
7is a flowhart for explaining the operations of the waste inlet accordi ng
to the 5enbodi mrent of the present invention; Fig. 8Ais a front view of a
waste inlet operated by a pneunatic system and equi pped with a door [|ock

devi ce accopdiaNghchRed Vel fﬂl‘{feﬂta't Qﬂlendl&‘ d glde%%'uﬁ? @h\.ﬁé %rhls\étlaerg\é 8L whLhe st e

inlet shown in Fig. 7A Al's a side vi e was et SHoWwh i n
Fig. 7A Fl“QnV@gBé’hémﬁlgaW %lpﬁéwe@baﬁ éteen\@ﬁthnhbe Weetd iplet dsdighfing Heiagl mahAs If03:5k g
Fig. 10Ai s I eu | C n a.loc
state of an@%?ﬂ? a%‘%%%&w?ﬁ(fs%%&ﬁé?gﬁa@ﬁ} et OU&P JE%% %emtg% angdlemﬂ%?l?eéang’flst em
and | acki ng?eltShHDerdﬂdm%krﬂdeiwﬁedﬂéctbpmqgraed/clm e ittizdalicindent, an BQutfakgsting 0Bi s

an oper %t ' %ﬁhtéé’o%ﬁa@iﬂg%%ﬂsﬁ&'@f‘%ﬂe mﬂ}? dg NeH a'EVIng a égrllmglr%glrplatg foa A ?39189 %)gterfdteg te of

into the overground chute. A chute level sensor is provided, detecting a waste level in the chutes
to perform an interlock function and a valve opening and closing operation sensor is provided for
detecting opening and closing of the discharge valve to perform the interlock function. A
supervisory operational board receives signals generated from the respective sensors and
10 accordingly controls operations of the waste inlet, whereby the opening and closing operation of
the inlet door is performed by a pneumatic cylinder. With such an inlet very user friendly, secure

and effective waste collection may be performed.

Preferred further developments of the basic inventive idea as well as embodiments thereof are

15  specified in the dependent subclaims.

Advantages offered by the present invention, in addition to those described above, will be readily

appreciated when reading the below detailed description of embodiments of the invention.

20 BRIEF DESCRIPTION OF THE DRAWINGS
The invention, together with further objects and advantages thereof, will be best understood by

reference to the following description taken together with the accompanying drawings, in which:

Fig. 1 is a schematical illustration of an exemplary first embodiment of a vacuum waste
25 collection system according to the invention;
Fig. 2 is a block diagram schematically exemplifying a waste inlet control unit of the

system according to the invention;

30 Fig.3 is a flow chart exemplifying an inventive method of managing waste fractions;
Fig. 4 is a block diagram of one practical embodiment of the control unit of Fig. 2;
Fig. 5 is a schematical illustration of an exemplary second embodiment of a vacuum

35 waste collection system according to the invention;

9]



the waste inlet door that is operated by the pneumatic system and that

| acks the door | ock device; and Fig. 10C s a diagram of the operation of

the pneumatic cylinder in a closed state of the 25waste inlet door operated

by the pne j tem and | acki ng a door | ock device Al LED

DESCRI PTI dé&?s%énti on wll be explained below wt hPFEEg%Og%&gmf‘o

exenpl i fying enbodi nents and appli- cations of a vacuum operated waste

col | ecti on and managenent system of the invention, which 30 are illustrated

in the acconpanying drawing figures. A first enbodi nent of a waste

col l ection tem o 10V, ' LS lLlustrated in Figs, 1-4. and relates

to an appl |I§%t% i on oplu%tﬂdgesiﬂn%vsglﬁ%ﬁh%e% fggvlalgjt fng%a Cg}dgn £t F%ﬁ?%}mearﬁgfthe present

schemati cal |y outl i meeht®hati onary-type vacuum waste col |l ecti on system

having a central collection termnal. A second enbodi nent of a waste

col l ection temo ' LAn:i:S, il g tigcal Ln

Fig. 5 and Iﬁéel'?at es {Soat Qﬁmg%%l%?%%@%ﬂ ﬁégo?’%toﬁglja{jﬁ%ggtt%\%%é%s gﬁ?%ogﬁng% %)ytge

partial 1% and schenembaiineény obilre piased invelsione- t ype vacuum waste col | ection

system It 511011 be enphasi zed, though, that the illustrations are for the

pur pose of mlesari bip f .

enbodi nent s %f t he i%r%‘vgérslltﬁivgénwr gﬁa“)ag%%g%%p?%%gﬁ%éﬁﬁ%?%%s%igg@%%mé)ﬁﬂon to

the details ther eof Witlrhdoqrdegkedevigp sqcerdingid thevigrenéortr act i on" as used

t hroughout the specification shall conprise any kind of waste that is

sui tabl® f gig sl | ecgia@miﬁb\@omﬁgwummgmqnpgty& col l ection and handling

system Although the invention will be exenplified herein in systens

speci fi cal |F¥ ?] i ntended for tgﬁndl [ ng ste.fractjons produced in

househol ds PP cesGrIE UAPSVEstemicheoRniniiesHal | therefore not be

restricted thereby. As was nentioned briefly in the introduction, present

day waste ffi@@Bi on $hawdhbn pgpnpdstae bl the iwaste wddtwieBigs®iar at e deposit and

storaggsof the d:fferent fractions in designated, separate containers, 10

Conventi on ar ol i , . a

paper/newsggébg?%, rrlg;e?jhio %?ﬁ%eggrﬁgﬁgﬁ%%%%@eﬁ%y e gbnl ?éoé{(eéidﬁ%t%%%h t he

exi sting waste di spoktatiowmitieswaste mldbwpérachyy thEhmesegar gted @ddackogttbel

waste fractions are,d| t ntai.ners in a central collection

station or term naIdogbfoglgg%gceg?mg%g%@%%P‘%%ngéll!t’verter val ve. Thi s nmeans

that the collection of recyclable fractions interferes with the collection

of ordi2far VisbIB d heaw eparignotystenaliagn ef tndnevndtic palimdet i anldpepet stggubezed”

in between such rat : i I [ ses.

The phases of recyct g%ﬁgeté\;\ﬁgés{?g&i‘%%%?i gé%atg&g})fglgtp?%%%l%ﬁ%gg(ﬂhﬁ %@2 ect ed

by the ordinary soldodr leelstleviepbidecti on and will be restricted in tine. It

may therefore be rather difficult for users to adapt to such fraction

coll ect i onpphages. THSEAROALE HORKAH SHS piliifnl BRabPn MRS RARSr e t e

termnals that will accordingly have to be oversized. For smaller,

recycl @bl e or di spokasisiielefdogrenctes, bytthrepne@oatistspsiéno mad ki avislot loglsdavoisi | e

waste col |l ection systens have nade use of separate waste inlets or waste

inlet sections for each of the waste fractions. This solution will, in

conbi nat i oPEHATRLED DEROBIRKNONSt or age at the respective inlets, enable

sectre vasyf Lach Oy Bt oyl Lyl e B SRob el 8ud RSt o
cations of a vacuum operated waste collection and management system of the invention, which

30 are illustrated in the accompanying drawing figures. A first embodiment of a waste collection
system of the invention is illustrated in Figs. 1-4, and relates to an application of the inventive
solution to a partially and schematically outlined stationary-type vacuum waste collection system
having a central collection terminal. A second embodiment of a waste collection system of the
invention is illustrated very schematically in Fig. 5 and relates to an application of the inventive

35  solution to a partially and schematically outlined mobile-type vacuum waste collection system. It

shall be emphasized, though, that the illustrations are for the purpose of describing preferred
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25To overcone the above described di sadvantages and problens with the known
techni ques, the present invention suggests a novel approach for the
col | ecti on and managenent of recycl able or disposable waste fractions and

i ntended f Qyo WRBodes@ vacuum waste col | ection systen1h@¥&ggmﬁ&w%&gst one
waste inlet that through transport piping is connected to stora

container. According to the invention a common waste inlet |s used for

mul tiple, separately deposited and individually 30 identifiable waste
fractions that may be received in the systemin accordance with a set up

wast e fractednboditriciife of hb eelidhion 98 ek it PiABQIM NBLiNLE [nveRRR 18 nfdelafl BBk piSe of
t he conmon ste i.nl et, and very secure and cost effective collection of

di fferent reCyRMolasteafudgusisi Ercton e e hsougl she spgpification shall comprise

21110/ 0828%8?@(15&3@@&/ Q500 3ditab et b&féts,tion-rllﬂ' asvée'hthﬂ'l opLBRA lvVas&%Iléanﬁ”agd not
only to an ecgnoni cal l g attractjive fraction collection but also

envi ronnent’é?qlvg§¥?t%m ugh dheoinvegitipn @l he ek@lﬁdé’leéfhewalsmesy‘stp@z@ﬁp@rfs:alel gs.
1-4 il gst r@bRled b HatdRELOsdTRALE L FodiRGH h%’s‘%ﬁ@lﬁ?d oY &Mhdy flis the
tion dnd han Ilné) of

invention, intended 5 generally for the collec waste W
from resi dé#iention shayl hersiore potthsssiricsad tharelys. Fig. 1 illustrates the basic
principles of the invention applied to a typical exanple of a prior art
vacuum oper ated waste collection system1 having a waste inlet 2 as a waste
col | ect i on Asovastmentipned weislyeini the trodvationa preemt dayi wiseet frppenhadlidMmehasahl e by

means of a h d und G chute section 9
and a cont ré\?%&% Aé?[!% g%f)gggg&dv;%@% %‘%\ﬁ%ﬁg@r&gs ‘?Onﬁ%égesigﬂﬁtgd SWWE%?OQ 5 10
transpdft plopiengorBlinflarpdreceylsble mastd Hiastions|sueh H\papehetepapdrs, aﬁay iaaRyentt onal

ki nd L f ficall
descr bed. "THHRFEerTh BRI e St 8t el e pledhtieomar 1L a

st ati onary rdtadped syt @mtmﬁmenslmdlﬂ:cﬂec$totsé;&m@@ﬂlfaeﬂrstuhﬁ ehgrht cbﬂs%ﬁ&%tfbn@f pi ng
3 conmuni 0%11. g wi with a gentra égl | ection station or termnal 4 having a

very schemt s 1% 9F & cqptoied APy &alven *’i egns ghat daneslieqtign Oﬁ{ﬂct"ihﬁk‘e

fractions. ﬁb(amwﬂfmﬁﬁbs Wwhe thbﬁﬁﬂ@tmrﬂ-&f drdind§ @@Idthoh&hél%ﬁfé@ Riagte REY wil heSe to
generagg t ,said station, % t he waste contai ner is normally
te

transp C ARSPZph N STESR SiFhpRpihere Hemenily Trpeated SPNJ@’I@%‘@ callseliqnf P}@éﬁSJ Yhe i n

the ill ust pRkedssasiians azastdﬂ@cmﬁéoﬁeduah Qhill MBLS TG EbUh tﬁhﬁé S'Td sbﬁlﬁw&tef orme
a tenporary storag ace provi ded above the discharge val ve

t enporari | S;/OH?%‘%?P@H‘SW g wstHpteppdie. faprdbeeon b&rﬁ@fhﬂo”hfﬁéldhior Bets ‘fﬁgdapf to
conmuni cat QR RGNS AR MRS. tﬁle'séﬂaﬁ&e c%n@ﬁgr LRE ik pa@é RiNG 1’?11ma¥so The
system 1l is shown havi ng one waste Inlet or rece VI ng wast e, Bur

natural | y ®anyilli aseordingly dpysr iophei evewizedy rP@éﬁm@ifer,sga/elebiewasltsmsab% é’a@loﬁs ﬂeﬁch

i ntend f C F t hat
re denpsi Lty &, Mol AbicOlod V1Y bRlofhs lhASHITRe R yenlie il i lof 071
of a residepstd mlet sectionshier eza‘h@étheﬂww fraohensaﬂ‘hlh @alstiorowdl, \mschﬁnmaubmtmta as

common for

il 1 pl o vispEaY 3R SnPROARG iy ohithe SGRWERTH Al il ol

dedi cat ed ﬁmhetr&)thcmtsﬁmntmtemwéwasrtgthemfbaoemummm? F1, 7- F2, 7-F3...7-F,
bei ng uni que for each of the nultiple fractions F1, F2, F3 ...Fn.

I nformation reading neans 8 are provided at each inlet 2 for receiving and

r eadi ngb t MEo wasdomefthastiove desctleat didayianggdsnho @fmten@nmﬁr thd knofv-#ehniqubs3 the 7- F11
of each di sgsgsal gackage 6- F1, 6-F2, %’Hg F" nt ai ni ng one of the

mul ti ple WASEY TYEBRQT yRgests 3ok @pprpgel Wl.leeflor-rfn mapagemeilt o recycfabfe or

provi ded ofispbiiBleWasileeidiiGRs@ intddaek g as @ -aRhcua Efgste Bollebtdn. syQed’ ha‘flﬁg at

i dentifyi gg the different waste fractions F1, F2, Fn cont ai ned

thor el n’ malesbea g IEVRS: S0BE O8RS PETESESBOSH G0 ipis conine. Accordng

to the invention a common waste inlet is used for multiple, separately deposited and individually

30  identifiable waste fractions that may be received in the system in accordance with a set up waste
fraction time schedule. Such a procedure will enable efficient use of the common waste inlet and

very secure and cost effective collection of different recyclable, disposable or even hazardous



code, a color code or other optically readable information, but may

| i kewi se be an RPMtag, preferably a passive tag, for cost reasons. The
information 7-F1, 7-F2, 7-F3...7-F" may |ikew se be of a type al |l owi ng
interacti Ve ) information gat her i ng, such as for identify I%Wgener al or

i ndi vi dual "Os8I¥%Eti on deposit behaviour with regar &Ci”éi ¥45803di sposal
packages containing the different 5 waste fractions, or for other

pur poses. Accordingly, the neans 8 for reading waste di sposal package
information 7-F1, 7 F2, 7- F3 .T7-F" may | i kew se be an optical, RFID-type,

or other appropri n rea nmeans .8 provi.de t or in fhe
vicinity ofgffcﬁ % @ %arli nlgﬁtFB?tr?ﬁfty i W?%’?&’BV%B? ?FE%?H?% Og?‘h‘f?%lﬁ‘iuf”égm

gat her ed irﬁlsmnmdnoﬂﬁorﬁmnama@ﬁehﬁﬁdlh@bf@ﬂ@ﬁﬁﬁﬁﬁmmheﬁadﬁﬁm mation to control
bl ocki ng and all owi ng, respectively, access to the waste inlet opening 2A
10 A control unit 10 that is very schematically illustrated in Fig 2 and

t hat nay eiFRifgei-4hkuspstoy ificke embbdiregt bja @ﬁudnhepeweeﬁtsestém h &f the ifvefition/tinfehded

i medi ate vicinjt or beofad i.buted ¢ ation,. | s used to
| Henct i vl on Lol B bR B GileV B s ook el o] e
presented topilidietcy@s bicipihaplesoftie nbentroeaepmed) atthﬁdaeeﬂampmmeap@lea&widu&atl on
is based on thedf rz%ctl on. i nf m"rasj#’ F1, ,7- f recei ved
and read by’PPRED MRS FIHSEIOBAYYEA %‘“%‘ﬁﬁ? L@le&%%sta W‘ﬁ etca}l??ﬂ?*hmts%westﬁead
i nf or mat i onnkthat heagonlet Qdeniﬁ@ 2B clddabldirmdalads apibis@se dobherB:; OBl antiids 10

conprises sensor. input pr n s 11 f aring .t waste fraction
i nformati Ongre,amgp cwglﬁﬁc,tg’? % ?%T‘QHEC@%WP@? Veé?i%gﬁp ‘i?é‘a%t%‘s pqunected to

6- F2, 6- K8. . traBspbut piviy thyuahqn@s \fa% n\h@a;r BSEREY botRerdtiond kindMofhily fd
F3...F" with stored waste fraction The control unit 10furt¥1

conprises nB&HKE S Wl fhaegteant th‘yngC‘ begeee %‘Egﬂhﬁﬁf%goﬁﬁuﬁféﬁ{@ﬁa@ét i on
of the wastewistcagbb@n . is E%tatx&@ﬂ?pt%d éﬂ’gerh Riheted@ftel if LrelpRE igokbhSRASS:

packages 6-F1, 6 F2, 6-F3. preset fraction tine schedul e TS.
Speci fi cal IRPYEA3d Copuapucang é’@‘ihve %eafra#re&ol%??ﬂehé%eé teriedl i Drhayipg Gr ¥Yi on
7-F1, 7- F2,scHendaoally iltubrate@fstotd @@cdﬁ&ﬁﬂl‘éﬁg&ﬁmﬁmjﬂﬂ’mul lé: @acﬂ@IsFGacuurﬁfd: thelvhste

predeterm ned fraction tine schedule tine PeI’IO t hat, bel ong to the
respect i've FpsPady B opptaingrS ispggneratedat s "ﬁ'?@ iety 30 e "Yj’ﬁﬁetcmitem%{l %516 OBV i ses

nmeans 15 f QfanspdfedG@y iR lehibRhe o8 lease raase 86Kk, \%\Edlﬁﬁaﬂpfin @8 illusRdd sJe@ 11 ock
16, to allow access to a waste inlet qpening during the predeterm ned

fraction tithpevasteriglgfuindergiopid hateisergen ?>i0rms g FP&%pO{ﬁel HHEpCBce REVidES pove thg e
fraction anght.Qebl ek DUC fR S8mpRari GoM@S (Wast ilsBdsall Rlokddbe i SRNGE fhRdRgackage
at all other tinmes. The identified fraction information is then used to
control bl Gemmugcainnbeivpathapsicide 3epd by Bryporgipisgbess to the waste inl et
openi ngo2A based on an output fromthe control unit 10. 30 In Fig 4 is
illustrated an exenplifying practical enbodi ment of the control unit 10 of

t he i nvent iTdasysa s geaatishavine ongjwepks inlgh higr mariringuatie b mpovhrallysemeise 6- F1,
6-F2, 6 F3.qny (b0 W02 0A0LARRBTARCT) SERARRAATA0RAAADNI Slunttilipgd O 1S
here equi pp ed an information processing neans nprising a digital
conpar at or IBdRn§ Br, Fg Enphr theigird debesitadin waste zispasal szes @"}’FQ‘F,Z 6-Fs-.BeFrriead from
the wast ﬁn&'mi ?g§ 1d91ﬂt&i(alg&ﬁer6¢1ré: Al Thi Fthg at lﬁas gx% Jas%%fehZ flé ¢ Mdn%r gﬂJOQaISt ored
inanie processing neans 11, ereb entif

parti cuddar phekagssiodiet Fch cqipain pdy one f tf@emétmlq e@tq fractione F\v@sfe Hi Wd@é?ath

packages 6- t |gg?{})t d

wast e di spogrgy thpac%%cgteeg “ﬂ%frag%ﬁ %QQ&%&O%%O&??\F%RQQ& ggF ugn tinme
schedul e T$rcadm’ isewilipld famtorsdn Fs@heﬂumémmm@nfr@ﬁdmgeme@m&;ﬁmmovlﬁ@%Wa&bt i on
time sched I t-£hi

identified Lﬁgigsz -g%srg 1%%%%6%1@?) g%tvlyagt% @gﬁl{oﬁk%?ufégém’g%m% ’Pﬁf Egz :%gc'g |Fon time
schedul e t iofreaclpdisiosa padRige'6-Kih@at:z, GE]. off, dootaining onedftieuniltide Wesehidcoons. a

ti rrer/cjloock 14 for setting up the present 10 tine and a second digital
conparator 13B for conparing the tine periods belonging to the identified
di sposal pdokadenmbtiaci-For- RM’/IE; 1hE, predaEnin the meste Tlygosadutapitagest ¢-Binédaiced neans
13forcoargh ka S e
fraction ti ﬁ.e%? F' zfﬁltgydm d1feren aés&r%r‘rét%hog € ?‘ al*c’ ar\% V&lergn%afé%aibeatrand
activation of the inlet door Iock 16. The door Iock 16 may be of any
applicable type, such as an electrically or pneumatically noveabl e | ocking
pin that 15 may be operated in a cortesponding manner to allow or bl ock
access to the waste inlet 2 opening 2A for individual waste fractions. The
means 15 for controlling rel ease and activation of the door |ock may
accordingly also be of any correspondi ng, appropriate type. Waste di sposal
packages 6-F1, 6-F2, 6-F3...6-F" containing one fraction F1, F2, F3.. PO
and haV|ng 20 been allomed access to t he wast e |nIet 2 durlng thelr

—




25 and are conveyed to the conmmon waste collection container 5 in the waste
collection termnal 4. The container 5 is then enptied, preferably at the
end of the respective fraction time period. In the enbodinment of Fig. 5 an
al ternati veyappbh$ais on of the invention to a nobil e- tYRG ¢ }g‘%y/@ﬂper at ed
waste collection system|' is illustrated very schemati ca ,
transport piping 303" comrunicates with a docking station 17 to which a
vacuum truck 4' having an integrated waste fraction container 5 conmmon to
all fractions is connectable through a truck carried waste WD
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i dent i fyped zpa of acces
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16 of the W&ste ispasabtpagkagesob-F2B6-Fnhels. tB, iwithos rpedsbto fradtien ding sde%@tﬂ@ TS.
ainin a

identifiesg

wast e fract Iﬁcgc‘é&?c%l%ﬁsa%ﬁ&g%% &%}%%ﬁh& el\’\’sas%%ﬁ%\%gg%t?@?s_pghg th Tond-Hio
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Mol et 2 oo 8 Ehedlle ol iR K0 A BisoftsT R Ryl o [y o1 ociced
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of the was tl (g or.. 2& (%VGI’I ng .t he inl et openi n%j is actlva ed or
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i nf onnat i oﬁaauemdnmg HiRANScdsdRIthe fras infet \f@&ﬁeﬁtdéﬂtﬁg&g kaRAgk KAYBeOrihds, The F2,

6-F3, . LJ(;_.10 tfr ning.a WD 2010/ 082878PCT/ SE2009/
ent ed fraction nrformation is then used to control blocking and allowing, respectively, of

access to the waste inlet opening 2A based on an output from the control unit 10.

30
In Fig 4 is illustrated an exemplifying practical embodiment of the control unit 10 of the
invention. As a means for identifying each waste disposal package 6-F;, 6-F 6-Fi.,.6-F, the



waste fraction F1, 172, F3...Fri that is not allowed access during the tine
period in question. After the receipt of waste Win step 89 it is
intermttently conveyed fromat |east one waste inlet 2, through vvaste
transport 3", and to a waste collection container 5: 5

storing waé%ogiﬂ\‘l{?%%% 8re removal . 5 In a further devel opﬁgﬁ/tSE%ﬂ’f’é/?’ﬂ‘@“rret hod of
the invention, the inlet door may be autonatically opened subsequent to

rel easing the | ocked state of the waste inlet 2 door 2B, as described. The
opened state of the inlet door 213 may be maintained for a set tine T, and
after the sgiuhi fB: M8 nbdRa@Hbed $iRad |caII cIo ed and
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The container 5 is then empued pr eferably at the end of the respective fraction time period.

In the embodiment of Fig. 5 an alternative application of the invention to a mobile-type vacuum
operated waste collection system 1’ is illustrated very schematically. Here, the transport piping
30 3’ communicates with a docking station 17 to which a vacuum truck 4’ having an integrated

waste fraction container 5° common to all fractions is connectable through a truck carried waste

10
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pipe 18. In all other respects the mobile system application of the invention may be identical to

that of the stationary application.

A method according to the invention and intended for collecting and managing wastec W that is

5  deposited in waste disposal packages 6-Fi, 6-F,, 6-F3...6-F, and that is to be received in a
vacuum operated waste collection system, as described above, shall now be briefly explained

with reference specifically to Fig. 3. The waste disposal packages 6-F;, 6-F, 6-Fs...6-F,, each
contain one of multiple waste fractions Fi, Fy, Fs...F, to be received in the system through a
common waste inlet 2. According to the invention waste fraction information 7-Fy, 7-F,, 7-

10 F3...7-F, that is unique for each fraction Fi, F, F3...F, is provided on the waste disposal
packages 6-Fi, 6-Fy, 6-F3...6-F,. The waste fraction information 7-F1, 7-F5, 7-F5...7-F, is read in

step S1 by information reading means 8 and the read information is input to a confrol unit 10 in

step S2, for processing thereby. Waste W will not be received by a waste inlet 2 until each
presented waste disposal package 6-Fy, 6-F,, 6-Fs...6-F, has first been identified in step S3 by

15 comparing waste fraction information 7-F), 7-F,, 7-F5...7-F, with waste fraction data stored in
the memory 11B of the information processing means 11. In step S4 the identified waste disposal
packages 6-F1, 6-F3, 6-F3...6-F, are then compared with a preset fraction time schedule TS, set up

in the fraction scheduler 12, for matching the waste fraction information 7-Fy, 7 -Fy 7-F5...7-F, of

the packages 6-Fi, 6-F 6-Fs...6-F, to predetermined fraction time schedule time periods Py, that

20 belong to the respective fraction. Based on the result of this data comparison, in step S5, access to
an inlet opening 2A of the waste inlet is allowed in step S7 for each identified package 6-F;, 6-F,,
6-F3...6-Fy during the predetermined fraction time schedule time periods Py, that belong to the
respective fraction and access to the waste inlet 2 is blocked in step S6 for each identified package

at all other times. Such allowing of access to a waste inlet 2 that is performed in step 7 auto-

25 matically releases the lock 16 of the waste inlet 2 door 2B, when the information reading means
identifies a waste disposal package 6-Fi, 6-F, 6-F;...6-F, containing a waste fraction F,, Fy,
F3...F, that is allowed access during the time period in question. As the inlet door lock 16 is
reeased the inlet door 2B may be opened in step S8 to receive a waste disposal package in the
waste inlet 2 in step S9. Normally, the door lock 16 is then automatically locked after closing the

30 inlet door in step S10. On the contrary, the lock 16 of the waste inlet 2 door 2B covering the inlet
opening 24, is activated or remains activated in an access blocking phase, in step S6, when the

information reading means identifies a waste disposal package 6-Fy, 6-F,, 6-F3...6-F, containing a

11
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waste fraction Fi, Fy, Fs...Fy that is not allowed access during the time period in question. After
the receipt of waste W in step S9 it is intermittently conveyed from at least one waste inlet 2,
through waste transport piping 3; 3°, and to a waste collection container 5; 5 for storing waste W

before removal.

In a further development of the method of the invention, the inlet door may be automatically
opened subsequent to releasing the locked state of the waste inlet 2 door 2B, as described. The
opened state of the inlet door 2B may be maintained for a set time T, and after the set time has

run out, the inlet door is automatically closed and automatically locked.

In dependence of the type of system that the method is applied to, all deposited waste fractions F,
Fa, F3...F, are conveyed to a waste container 5 of a central terminal 4 or altematively to a waste
container 5’ of a vacuum truck 4°, from which the collected waste W is then emptied in
conventional manners. The preset fraction time schedule TS that is set up in the fraction scheduler
12 is optionally selectable to allow access to the waste inlet 2 opening 2A for the individual waste
fractions Fy, Fy, F3...F, during e.g. specified hours of each day, during specified days of each

week or during specified weeks of each month.

The deposited waste disposal packages 6-F), 6-Fy, 6-F3...6-F, are normally temporarily stored in
the temporary storage space 9 above the discharge valve DV controlling communication between
the waste inlet 2 and the transport piping 3; 3°. Specifically, the waste packages 6-F;, 6-F, 6-
F3...6-F, containing one fraction Fi, F,, F3...F, are temporarily stored in the storage space during
the predetermined access time period Py.,, of said fraction in the preset fraction time schedule TS.
At fixed or controlled intervals during said time period P;., waste packages 6-Fy, 6-F, 6-Fs...6-F,
containing this fraction Fy, F, Fs...F, are conveyed to a waste collection container 5 or 5’ in the
central waste collection terminal 4 or in the vacuum truck 4’, said container being common for all
fractions Fy, F, Fs...F, The common container 5 or 5’ is then emptied between each two
successive fraction time periods in the time schedule in the stationary type system 1, and after

finishing collecting waste W from this and/or other inlets 2 in the mobile type system 1°.

By providing on the waste disposal packages 6-F;, 6-F, 6-F3...6-F, interactive information 7-

Fy, 7-F3,7-F...7-F, the gathered information may be used for identifying general or individual

12
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user fraction deposit behaviour with regard to waste disposal packages 6-F), 6-F;, 6-F...6-F,
containing the different waste fractions Fy, Fy Fs...F,. As mentioned, waste disposal packages
6-F1, 6-F2, 6-F...6-F, may be provided with package information 7-F;, 7-F3, 7-F4...7-F, in the
form of bar codes, color codes or RFID-tags that may be read by means of optical, RFID-type
5 or other appropriate information reading means 8 at the inlets 2. The gathered information is
transmitted to and is processed in the control unit 10, and based on an output therefrom

blocking and allowing, respectively, of access to the waste inlet opening 2A is controlled.

An exemplifying example of a fraction time schedule set up in accordance with the invention

10 will now be given below:

EXAMPLE:
FRACTION TIME SCHEDULE TS
TIME PERIODS RECEIVED FRACTIONS F, - Fs
Py~ Ps F; F, F Fa Fs
(Wef;lk N allowed | blocked | blocked | blocked | blocked
W izk 2 blocked | allowed | blocked | blocked | blocked
(WeP;k 3) blocked | blocked | allowed | blocked | blocked
(Weilk 4) allowed | blocked | blocked | blocked | blocked
(ng 5) blocked | blocked | blocked | allowed | blocked
(Weisk 6) blocked | blocked | blocked | blocked | allowed
(W:elk 7) allowed | blocked | Blocked | Blocked | Blocked
(W:ezk 8) Blocked | allowed | blocked | blocked | blocked
(W ci;k 9) blocked | blocked | allowed | blocked | blocked
(W eili 10) blocked | blocked | blocked | allowed | blocked
(Wele?,ll{ 11) allowed | blocked | blocked | blocked | blocked
(Welgli 12) blocked | blocked | blocked | blocked | allowed

i3
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An exemplary further embodiment of a waste inlet that may be used in the waste collection
system according to the invention will now be described with reference to Figs. 6-10C. When
using waste inlets in a conventional waste collection system, a user generally has to open the door
of the waste inlet, which is inconvenient for the user. There is also a problem of hygiene since a
handle of the inlet is commonly used by many users. In addition, it is difficult for the user to lift
and infroduce a waste package/bag with only one hand while opening the inlet door with the other
hand. In order to improve user convenience and hygiene in using an automatic waste collection
system a waste inlet is therefore provided, which performs all processes including recognition of
information on the waste by the waste inlet, unlocking of an inlet door of the waste inlet, and
opening and closing of the inlet door, automatically and sequentially. The present invention thus
provides a waste inlet of an aufomatic waste collection system, achieving more hygienic and
convenient use of the waste inlet. This is done by enabling the user to save the necessity of
directly opening an inlet door of the waste inlet and to more conveniently put the waste bag in the

inlet after access to the inlet opening has been allowed for instance by the above described system.

Fig. 6 is a structural view of a waste inlet 102 of this embodiment of the present invention. As
shown in the drawing, a housing 120 of the waste inlet 102 comprises an inlet door 102B for
inputting waste, a recognition system 110, and a lighting board 122 for displaying an operational
state of the waste inlet. In the waste inlet housing 120 are provided a door opening and closing
operation sensor 108B, an above-ground chute 109A (Figs. 8, 9) and a chute level sensor 108A
(Figs. 8, 9) detecting a waste level in the chutes 109A and 109B. The above-ground chute 109A is
extended down to a conveying pipe 103 buried underground, through an underground chute
109B. In addition, a discharge valve DV is provided, along with a valve opening and closing
operation sensor 108C, at a connection part between the underground chute 109B and the
conveying pipe 103 to discharge waste received in the chutes 109A and 109B to the conveying
pipe 103. The recognition system 110 is capable of recognizing waste input information, for
example, information on a waste bag or user information. Radio frequency identification (RFID),

a magnetic card, a barcode and the like may be applied to the recognition system 110,
The recognition system 110 may further function to transmit an information reco gnition signal to

a supervisory operational board, referred to as SOB below, of the waste inlet 102. When a locked
state of the inlet door 102B is released and the inlet door 102B is therefore opened, the door

14
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opening and closing operation sensor 108B transmits a signal regarding the operation of the inlet
door 102B to the SOB. Accordingly, in T seconds, the SOB generates and fransmits a signal for
commanding closing of the inlet door 102B, thereby automatically controlling opening and
closing of the inlet door 102B.

In addition, the chute level sensor 108A detects an amount of the waste received in the above-
ground chute 109A. When waste reaches a pre-stored threshold value the chute level sensor 108A
detects this and accordingly generates and transmits a corresponding signal. The SOB to which
the signal is transmitted performs an interlock function to stop generation of a signal for opening

10 the inlet door 102B, such that the user cannot input waste into the waste inlet any longer.

When the automatic waste collection system begins waste transport the discharge valve DV is
opened. Waste stored in the chutes 109A and 109B disposed at an upper end of the discharge
valve DV is discharged to the transport pipe 103 disposed at a lower end and therefore conveyed

15 toward a collection center. At this time, the valve opening and closing operation sensor 108C
detects opening of the discharge valve DV and accordingly generates and transmits a corre-
sponding signal. The SOB receiving the signal performs the interlock function to stop generation
of the inlet door opening signal, such that the user cannot use the waste inlet during an opened
state of the discharge valve DV.

20
Additionally, the SOB displays information on operational states of the waste inlet in accordance
with the signals from the respective sensors 108A, 108B and 108C, through an indicator lamp of
the lighting board 122. The devices in the waste inlet are operated through signal communication
with and under the command of the SOB. Also, the SOB is operated under the control of a main

25 confrol board MCB of the collection center.

Fig. 7 is a flowchart explaining the operations of the waste inlet 102 according to this embodiment
of the invention. Referring to Fig. 7, the recognition system 110 provided in the waste inlet
recognizes information on the waste to be received (SI1) and transmits the signal regarding
30 recognition of the information to the SOB (SI2). When the recognition system 110 is capable of
recognizing the information, a recognition alarm is raised (SI3) and accordingly the locked state

of the inlet door 102B is released (SI4) and the inlet door 102B is opened (SI5). The inlet door

15
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above-ground chute 109A and an underground chute 109B. The housing 120 is structured to

enclose the above-ground chute 109A to thereby protect it. The component devices provided in
the housing 120 have already been explained with Fig, 1.
25
An input assisting plate 128 is formed inwardly at the inlet door 102B. Specifically, the input
assisting plate 128 is in contact with an inside of the inlet door 102B, having a cylindrical plate
form extended slantly into the above-ground chute 109A to promote the input of waste into the
above-ground chute 109A. During the automatically performed sequential operations of the waste
30  inlet, the inlet door 102B is maintained in the opened state for T seconds and is automatically
closed affer the T seconds have passed. As shown in the drawings, in a waste inlet using the

pneumatic system, automatic opening and closing operations of the inlet door 102B are performed
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plate 128 directed to the chutes 109A and 109B, for the user’s safety.

20  Therefore, compressed air is supplied to the pneumatic cylinder 123 for T seconds, and the inlet
door 102B is automatically opened in association with extension of the cylinder rod of the
pneumatic cylinder 123. After T seconds have passed, supply of compressed air is suspended. As
the compressed air in the pneumatic cylinder 123 is discharged, the inlet door 12 is automatically
closed by a spring which is provided in the waste inlet in consideration of the user’s safety.

25  Simultaneously, the door lock device 116 is locked. Reference symbols 141 and 142 in the
drawings refer to an air inlet 141 formed at the housing 120 and another air inlet 142 formed at the
above-ground chute 109A. When the collection center starts the waste collection and therefore the
discharge valve DV is opened to discharge the waste, the atmospheric air is drawn in through the
air inlets 141 and 142 so that the waste can be smoothly conveyed.

30
Fig. 10A to Fig. 10C are operation system diagrams of a pneumatic cylinder 123’ according to

another embodiment of the invention, corresponding to states of the inlet door in the waste inlet
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an above-ground c ute 109A an an u er roun
i s struct utheepin, gnépcirose 1258 étbﬁvmlglddhmdylmkiertzed NOYA tuad bdﬁﬁﬂ’a&l&ywﬂh@ttﬁ&t it.

The conrpon c he housin 0 ha

expl ai Egd \?vll’;ﬁﬁg}g’(-}l\éb fs%h@%)ég%??dng}t}\ éss%x?eé‘ elsdnéq’ﬁ‘fléﬁegs"ﬁga &é gﬁtggfé’d"v‘@?ﬂéf dly
at the inl ée aitsisie omzmmems@i@ouyhndmllw to ﬁétectlal’pibhihoxasﬁths tc&lﬁtgielp}oatlag 128nd S i N
contact w Si | et. ZB havi ndr| cal Iate
formextentp'(l’a11 és}lllz%%t ﬁg%orﬁ?reés?cﬁ a%%s\/lg ‘Eﬂﬁﬁft%‘“fgg’f( fnde R’ i nput
of waste i md)ﬂqvtfseotabhnm%hgm@duwbr @httlbéth]a(}ﬁhéumdau rcym@let 23’ AUk Qmﬁfdbxcl%h'lm’

per f or med %%ﬂeu nt| Ehere erat.i otF ‘P% %PV@S'[E 30 inlet, the inlet door 10213
i s mai ntaine SREW e PGt dog Sty aéﬁanl?rgssalﬁ%ﬂmﬁoeahmglu osed
after ghe fﬁesgmoMSanbaM@s msxssegh théﬁ;w&hﬁ%fth@ phdighallé %&9323" e By 1AS & | Nl et
usi ng the P%dgmtlc Lé) 136{“ % tic openl ng and closi ng operdtions of the
inlet door B TPEdy FREEFDY (65ipe 1/ loigdop BEsTy. SE2d 0990390 343 Bymay be
pneumat i ¢ pybitdide codkdB the\Woe Ytk RE the Q% 0G4t &r@ﬁm@r}/&%@é&%l%pén%& HHLIGEE more

i nfornmati on OB‘W B_ggrec i ved wast e and the door device 116 i s released,

conpr essed{° F%O{IQSS Ll prnbaling fhe seepr |0ﬁ él‘é fowing if gnd ofit By bniks,
t her eby exfmemeHngr aadlfdétjm@ﬁntﬁlg QyRNBMEBL thGured! QﬁLeIBnegn%F’t @%&’Jigg?%rya li$h first
|

|l ink device 124A in connection with the pneumatic Vot ed

5 anti e ocRWEBEYBBUt a first fixing point 124C, and then a second |ink
device 12413 is pivoted anticl ockwi se about the sane first fixing point
124C. The second link device 12413 conprises two arns, one end of which are
connect ed ths spefd cenieplists 123 ?W@ﬂmé@tma)gebﬂdnngsnamndy ok @mvnigd podhel@fouanit one

end of a Slﬁi@:@élyal{?ll @tcﬁsépg'séﬁ%g dotba&ia vglg glﬂ Xx%ec#ﬁy% g L& Qplggé a:%gg\ﬁr by

opening and closing r s’ a SO connec e il
t he ot her perigiof thypneumaty edindang23fso ttlkaeﬂsqmemthub tubks 81 and 82 are connected to the
30  speed controllers 123°D. Below, will be described in detail the opening and closing, and locking
operations of the inlet door using the speed controllers 123°F, the solenoid valves 123°D and

123’E, and the cylinder 123°,
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10 device 124B, the inlet door opening and closing rod 125 is advanced
toward the front of the waste inlet. Thereby, the inlet door 10213
connected to the other end of the inlet door opening and closing rod 125,
is opened. The other end of the safety plate pivoting rod 126 is in

connect i on W& 10m0/48p¥8 second | i nk devi ce 12413 connect edpaTssracsafoetyy pl ate
127, and the safety plate 127 is fixed to a second fixing point 127A forned
on the input assisting plate 128. As the second link device 15 12413 is

pi voted counter clockw se, the safety plate pivoting rod 126 is operated
upward. The safety plate 127 connected to the other end of the safety plate
pi voting rddslde iy WVB?%HSYE?’@@WWfﬂEtH*}W"é@é‘B g¥inderg 28 1 adeskeshipis oh %g%g

poi Nt 127A, infeh@fof BthdWwaEkinRYoRRe%AI ngghé)ﬁne&rh&c'syﬁ%ﬂ ar@SIAdkETe] tROddRt RLR ddhAB,
directed to the chutes 109A and 10 for the user's safety. 20Therefore,
conpr essed %Prding todhip grbadiment o theprgssahmepiion. When thejayet ooy wrcécrsedr thecpliiels, and

the inlet %@ﬁzﬁﬁzﬁnb*&d% tiReelel pRalniic GRRBE 23’ NWASS 86 gk oo BFC Bxb@AST ONn
of the cylinder rod e]ﬁneumatlc cylinder 123. After T seconds have
g

passed, Supplp P&Fu“?f’é‘ﬁﬁ}‘lé‘é 3 ffefects gy & 423" Adeachiag & BiofistaRded DeFon; n t he
pneumat i c cyt kddRld R3 123 DHEREEAIAE the B8 prBlBiic 9ROR1 b2 tHeSnakth AR ikl | Y

cl osed by a spring which is provided in the waste inlet in consideration of
the user's Waf istopened ydersps{lip selproitealxe, 128 Heconpisied | o éie lawer nogumatig ling 82 dcked.
Ref erence syqbploSindddy ﬁa@lthélhaeﬂ ddot. %c&aﬁgvy ngs scﬂ@i{oﬁrvaﬁ@ 2y mbcxmeaeéd% HAL
formed at the housing 120 and another air inlet 142 forned at the

above- gr ouripreivat ef homsumlireylitdeel Bompisels & AsOERrCERE SHfike Ropnal §pes]

col l ect{on @ngd, éohﬁfrc@ft&r@ppgmndif%%&gﬁauxaymeﬁ\és4 witlPRe ragcémtﬂ cbscRarge the
waste, the atnospheric air is drawn in throu the air inlets 141 and 142

so that theoltead saltah2B cernseehfosthe despad of B9 prpugnatiq ghindgr 1233g maipt@sar e
operati on Sysiceiodt- AN raFHnOimdaic RRESTRL o s 1 Gwek pat o BECRHeGhAR ofhagnot her

enbodi ment of the invention, corresponding to states of the inlet door in

the waste |RBevih {papouopresosip8pkaigety e GFYFAlocpé faw derorgp thayepper
pneumati c gﬁﬁto‘? meﬂﬁgunlla"i'lg kLRt 18 GI?(CHOVJS Qf Bnlg MbiEB- thel ﬂ@veﬁ"@aﬁt £idi thr&bre the

illustrate erein 1s the"sane as the one shown 1n 8 and 9 except

t hat thE doolindenrsk 18&8W eanct I®VE dowmiad. de.a T, tbﬁe%mﬁ?%s egveriedae a dpled of
this embodlfgnly LERh AfeSulioPREHEREL & éwa'ﬁ%él?r byl 3 R Bl &ogifihndor | N
addition to the function of the pneuna Ic cylin 123 that automatically
opens 5 anudedelensivst infyenatinh.et door 102B, the pneumatic cylinder 123' has a
door | ocking function. Referring to the drawi ngs, to achieve the door

| ocki ng function, the pneumatic cylinder 123' according to this other
enbodi ment HgiPB issespprienspsién diagmas! gk pn@matioeytioddr deB’ tiwangnsesd statrblltner
parts, sp r t S air
can fld%flﬁ&aﬁ%%ouﬁh?ﬁ&%E@%mgﬂgyggkh%n%ﬁ%&P%%épa%ﬁbng%gﬁggtgﬁgﬁgﬁ%a?ﬁg

cyl i nder 13dktt dodihen benpmedsscbe soilanoifi lvawesig3 iDnandrid3 duronideted bor theiggpet 4né thano
pneumati c I|nes 2.1

col l ection cen g%c%ﬁ% 8? zﬁ%?@o %ﬂ%%ﬁ&vgﬁg%%hf§§ggﬁ&ﬁ%§?%§%é§a?%u%?§§ided
on the respecredeeerpinedimiirinetidni ra@gnigdl taritle @2si¢ lct Geaiiidally, i lhowlcaeiostgeof | ow

of conpressed air Wt t he
pneunat i c 35 PRE &Pl yﬂwﬁ@?ﬁ%gg é%w8§p§#§Q%#mc Ilg% %‘%%éfT§§§§mﬁ& ng
f or med Zshero@mm Batwih Bp pir ncgn;ﬂré.’ssérB?as istcbmartat to theatonrteeting)staienbiethe wp@ubd”_sw A and

contracted n th 5 I 123’ as Lin

ext ended. éWtc OF@%é ?8%1T§%‘k29§ *%P?%%? d@?%éamwﬁﬁﬁﬂéggﬁ% ecgﬁm?he
pneumati ¢ Gyéinitletylihda'123’ avithahedt compoasi IHSosf\conf/erﬁehm) thydiscootertingathtel 23" i n
the cylinder 123'. As conpressed air flows in through the upper part of the
pneumatic cylinder 123" and flows out through the |ower part of the

pﬂeumi][ icC g}bhé eqekRtly, Js%ﬁe corhfisse hit Flohed mrtﬁduglﬂﬁg Appfﬁi)‘p?xls ofl Gwpneltrﬂfﬁb @jﬂyxrc]iezpenl Rg
the inlet Cn the c S CcOo ir out t 20 the
upper part Ig?l dViifeofa g, O‘ftl‘f%‘@fi%%ﬂ]f’ﬁ‘éw‘?r elf“ rog h‘éggib? 3’9%? fder
123", the Gyrdo)@Bénig0le hieB ddori msanme@eumma of uﬁesbﬁﬁ)id ehlosi mg n hel 1261Eet
door. Here, speed controlle s ﬁ} F.may be rov troI the ] ow

rate of theredpgintaiag fonfgecp abihe IR ot 3% pﬁ’éed e é‘?ﬁo ‘Elngélgﬂmﬁﬁrﬂée
snoot hly. The speed controllers 123'F controlling the speed of air flow ng
in and out may be in the formof a direct nounting type directly nounted to
the pneumatic cylinder 123" or a ling 25 nounting type. The speed
controllers 123'F according to this enbodi mrent nay be provided on the
pneumatic |ines 81 and 82 di sposed between the sol enoid val ves 123' D and
123" E, or at upper and | ower



parts of the pneumatic cylinder 123" so that the pneumatic tubes 81 and 82
are connected to the 30 speed controllers 123'D. Below, will be described
in detail the opening and closing, and | ocking operations of the inlet door
using the speed controllers 123'F, the solenoid valves 123" D and 123" E, and
t he cyl i nd&O 282878 \Wp 2010/ 082878PCT/ SE2009/ 050034 FiPGT/SBDM/(s8038N
operational system diagram of the pneumatic cylinder 123" in a | ocked state
of the inlet door in the waste inlet operated by the pneumatic system and

| acki ng the door |ock device, according to this embodinment of the present

i nvention. \Wen ﬁ@ inlet door i S closed the cylinder rod 123'A is noved
up into the"$hBd ?‘i 1opyt e asier Hera dhe spegdehmtiopler 1@%%@“‘%‘&?}%’# of iwag flowinst ed 5
to the pneummsttheupyjaneethe iR3matelBelbs1 28he GatkicndariosQdh 823 AniaAGRENT a
predeterm ned position, the solenoid valve 123" D connected to the upper
pneumatic Line 81 of the pneumatic cylinder 123" is opened whereas the

sol enoi d van‘gel 023 aJEopHﬁetmnﬁ@j‘zs&ﬁl dhﬁ)gratnhef th@}ﬁ@dmnﬁﬁlﬁ@ﬂlﬁddﬁl & E1IB&d %te'o?ttﬁ'ﬂéted to

thereby oc t he sol enoid valve 123 D

connect ed t &°% ﬂgthﬁﬁ’ﬁsz? mgegt’ftef%@c‘t g‘ﬂ%&tsﬁen?:%di Ipckas thodpor t?élF fgvisentheg

di sconnect i it ddoatad betlofcdas maepmﬁtoleﬁ01h vilee B3°D 4 mhbwd s&%ﬂﬁ%% lﬁi?ﬁ adpper
he

part of the pnheuna lind 23" with the air conpressor

sol enoi d va‘i"@‘é"a‘f’%‘i E%%“o%‘ﬁélﬁ"trg’ﬁs ghﬁ ety Rl infompation recpgpized bt Ivate WYL nder
123" mai nt agpesifieallpahngptd OBnGd &l 108°T kvl lepaduntiit i 183nitbi magpRect s
t he | ower part f the neug%éﬁg?écﬁlé% der 123" with the air conpressor 138.

Accor di ngl y? ﬁlglggrg 14 the P PwFSIG AR ﬁ‘eaﬁﬁb‘é‘P‘”ﬁ&% ttalpfThehe

pneunat i@ CM{VBMHJm&Z/?Jve k3 Bf doawsts it Iﬁi@ﬁrﬁatichﬁ]@@grboﬁﬁb@tlﬂgoﬂ‘l@ ﬂom%@rpﬁrt 3Nthe
t herefore the E{?j’f&gnqﬁ, %}d 123" A cannot rmve jownwar d. As result, the
i nl et door E?“&WB%W 4! Wity gie) i cRkeseor 138 ViRiac fisqopecting gate. dBB‘I& Aot be

opened fr eedoypleyset bie floxsesut Virdua de u{)@&@&ﬂbﬂth&%xe%aﬁ@r@ﬂ%ﬁﬂm fRdish 'tlfr&ffﬁat I-on.
Fig. 10Bis a]trg opera% onr%%?terrim(ia &3@% ﬁ(;)neumatl c cylinder '

an opened sPRPEOGELEH, LR cylfnden g 143" 4 saroyediitogle rogenatic
pneunati c sqyﬁﬁ@mﬂndlthﬁckéu@nﬂ&bﬁcdd fany @ﬁ&n@lﬁ\p&é&ﬁm K'a&)r&ﬂél?tthéigzﬁﬁdeﬁ%@ be

opened Qg sol eno d val ves 1% %‘F 123' E connected to the upper and
the | owet OB Ve W By R e forgs Afit of@?ngll%B Wi i PO aglgupuyd
respecti veI gperatibfmecrf th&%/hh&fﬁl’romm Ahgerpyed@inprind med dbddf BEeBhe 9Red 85@0M-zed by
t he waste B’%? eC|f| %; in the closed state of the udper sol enoi d
val ve 123' ﬁgm}f’%esﬂ??gt ela fHawng fog ihrappenigtt phbe pnspaptiqelindept2di sghat
pneunmati c t%m&yhdoﬂd&rbels&&othw did¥ed. I3actidpbedCRMRIRSSO perfodBed © éﬁ& BMersh&tdn t 0 the
connecti ng state of the | ower saol enoi al ve 123

tate In t ed
t he pneumatqsé’ qficprarrassec.ghin @éﬂ ¢ Ryt ke of Birereygiis cpinder 143’ ne sudden dosing|of nder
123" wiith tdrenRi doof @tsmrdeefgqrserﬂs?safetysmaﬂme E}Idﬁdcrtr&i tzbe«x ﬁtsaéfépme Brbdihisg at e.
Consequent | Si ngh ?)g% air flows in th egqg t he upper part of the
pneunat i ¢ é%}gf‘t“?’i’d% ©P3 ?%cy re f °6W1W§“38ht23t%1 tihis #8 operiiesto severt t he
cylinder r Qﬁie sbRaoi\ vhiSesN Y B0ard OBBWRD ¢he Jp%ﬂ@ﬁté AP eRiNPed Hfe, rBb&LvARARe Al SO,
t he opened, gﬂes of th&ﬁsol eglgl d val ves 123'D and 123'E are mai ntai ned for

T seconds oft's PRt Riglocke siffened for T seconds. During this tine,
the WD 2010/ 082875PCT/ SE2009/ 050034 user is able to input the waste. Here,
t he speed contrgL}%1 123' F controls speed of the air flowng into the upper
part of%3t hé' HAdtRaphYous it g dpscibed  autorgicaliy propmg apdelatingdplst mawyith @ingipot hi y

opened. Fi guodiR&fiohSbeAReBLhebrtRbusE)SicE B B3 MenicR@yAGEL IR infenfiil, | Nder
in a closed state of the inlet 5 door of the waste inlet operated by the
pneumatic system and | acking the door | ock device. The inlet door can be

cl osed as tihemvgmes h&%@%@bb’cﬁﬂé@nﬂe&%n%ﬁ%ﬁ Bereb @R EorsRben R vl dvahye 123" E
are both opened when the user has th det erm ned 1 nfonnation recogni zed

by the wasPECHH] ¢ prefed pbedingnfs, byt Ptés f@&sétdess&oé it e {napnyien st pnigedriver t s

t he pnegnaitieCdidcioRd BboGiORMNE CEHeNEvchilR 1Y RREFor® #idndQf tolddGer RAGIHIREddfEcEbhi Nder
123" with the air conpressor 138, to a disconnecting state. The
and equivalent arrangements as well as combinations of features from the different embodiments

that are included within the spirit and scope of the appended claims.
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10 | ower solenoid valve 123'E converts the pneumatic |line 82 connecting the
| ower part of the pneumatic cylinder 123" with the air conpressor 138 to a
di sconnecting state. Thus, since conpressed air flows out through the upper
part of the pneumatic cylinder 123" and also through the | ower part of the
pneumatic cylinder 123", the cylinder rod 123'Ais noved into the pneumatic
cylinder 123" w thout being influence mati c pressure.
Accordingly, the cylinder rod 15 123 %%ﬁgg:ggﬂﬁfé by a restoring force of
the spring 123' D which is conpressed by a downward operation of the
cylinder rod 123" A, .thereby closing the inlet dqor. re, .the speed

control | ef- 212 Peé@ﬁtqfwgecélﬁéé&dd?an@ﬁ‘égdfﬁstefm?ﬁblsf %’ﬁ?lﬁeﬂe‘nu‘ﬁﬁger (%5%95?1 of
the p“eungﬁa& & 6'-I|Flfj@-er 523" 60, hathithe rdoBived irfPscutRNpitPatd W dlcelids ed.
Such spee coﬁtr I1'Tng™i s ‘perforned to prevent a sudden flow of conpressed
air into theeth¢er) iparitictovatthis ipamitientiysonydyehfem af kst oagavasiedelei(2e 1 ¥3i ng
of 20 the jnlet dqor, consi.derifng,u \ f e . ] [ es

123' A reaéﬁ’f@gg‘} Wég{ﬁrﬁea&@to rWPngo@ p%s ﬁt%:‘%)ognqs?lo %hyea‘s%\rﬁge&ﬁrgr%t&gccoggallnl&eﬁ %rs ?gg; t he

linmt sens@ring23aste Before ramdbl, swherebyopestatdisposad mmokages teattheorsaihimgodrd vfil ves

123'D and 123"E to the qpen e and the closed state, respectjvely. The
inl et doorYlHPle oWRLT tféaﬂt“gfﬁa?gi’ ﬁ:g’a%heﬁﬂ)o‘gﬁerﬁceé‘f%t g’.m f’téoéli’fB?dev atsﬁg 58 ous
that the qgseicidbgts gulgmatically opening and closing inlet may with mnor
nodi fications be used for the previously described fraction nmanagenent

syst eri0of t he-i dumsitedowasteTrekapyeontaining dnadiapicar(Fuda e Bty WIPBRARCTITSh
U harhat 1S PP pSSLARLECoA, 19 Wl AR LA, a0 MAfATARY,

embodi ments, but® it 'S e e invention is not |lim
to 30 the di scl oseausivhiodibesves the Fresteiinistand thertrahspott ipéning driagiamreiaganined

cover various nodifications and equival e rrangenent.s .as wel |

combi nati ons of TREHADFCESS R RFY H’i)f)? liﬁugh'[w Sﬂﬁb%f)%eﬁ%%cqoﬁlatgn Gr lé%?dr?c(lrr%ed
W thin the spiriptioahfs BeRPRsRitveTRca@pended claims. PA 1 ENT CLAIMS |. A
met hod of collecting and rrag%gi ng waste ( that .is deposjted in waste

di spodédl packages figgd pricongolia igtervals dugng-said tig ACHYASISPRCKRRET GRAIRTIABS 1S
vachim oper ated uagl . e0L|E61400 s, BISLETkind 10 N AR

intermttently Conveye east one waste inlet”(2; 102), throug
wast e transport iph piatichatBLypd systehD@) oainde vapuamwaisk €'l 4 mebileoppeesical Ber  ( 5;

5'") for storing ste .before renoval , r eby waste di sposal packages each
cont ai ni ng one 6%%@??5@81%%@0?%’58{1%%%?1, F2, F3.. .F) are received

through a comronwas it the behmos Bataed & dnbtied batwedhadach t@-suckepde fraetondse e
packages containing one fraction (F1, F2, F3...Fri) argé&e o%glrgi lﬁ r,cjitaored
in a énporary eedige hepgieescheiuledlestaiongry (e yue an T‘%S FPHEHEE ng
communi cati on bef wean, f Ae) N3skEoroM At iABAn e dHRAPRIenRi i ng during a

predeterm ned fraction access time perio P) of said fraction in a preset
fraction tinme schedule (TS) belonging to the respective fraction; 15at

fixed or controlled. intervals . during said tine I e ..
cont ai ni ng-t hi‘s™¢ étaf”(?ﬁ{l%%@ Cé%’ﬁ’v]e)?g%fa?% e&v@’s?rgaglggg}ée\é\??s%endlg‘%o%lg?ﬂg%gei 5 or
5) in a q@lkfil,?%;:',@;nt. QL) g@dlh iﬁ%}m&t[bn&eﬁiaﬁlteib?ﬁﬂomit_iqgﬂeaﬁm gmdsxi), evhetehy a
vacuum truc ") In a nobile type system (1'), said. contalner bein onmon
for al2s frihetwastesdisposal packages pig _{fﬁ%}tfﬁé i élerr%%n%ﬁfé%{i efm?_ S%‘FﬁS%‘fch% _
bet veen eagh e SUGEERRLNE] A% | Aol MRacRRRe by Ollimbdinkfeal | Bt ChRMivh € 11
the stationary %pe systemand after finishing collecti n% waste from said
at | east dnforasdre(7Hil eF, 76t HeFiphivideditygreonsapdtbeimg unique Tor each fraction, with
stored waste fraction data, by comparing the identified waste disposal packages with the preset
fraction time schedule (TS) for matching the waste fraction information of the packages to the
30 predetermined fraction time schedule time periods (P1.n), by allowing access to an inlet opening

(2A) of the waste inlet for each identified package during the predetermined fraction time
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2. A method according to claim1, characterized by providing the waste

di sposal packages (6-Fl1, 6-F2, 6-F3...6-Fr) with informati on readabl e by

i nformation readi ng neans (8), whereby 25 the waste di sposal packages are
received by the common inlet (2; 102) subsequent to identifying each

recei ved waste di sposal package by conparing read waste fraction

informatiq Fl, . 7-F /-F3. .. 7-F rovi ded.t hereo bei ng uni que for
each fractéleoér(liZfe U%?Weg‘f%%g’&“)v\'lg%ttbgbpg g%@?&‘ﬁp?‘f Yefraghign ‘ﬂb’éﬁ%ﬁ]&ng CEHENEFT i ed
wast e di spese inatk agdsdsitiffed phekaps asitotfer @6tek.on ti me schedul e (TS) for

mat ching the waste fraction information of the packages to the 30
predeterm ned fraction tine schedule tine periods (Pl.), by allow ng access

to an inlef opeRLNEd 4Rl to bRfn Wahheacterized b %m%%%bﬁ@&{an{/ lsé%ﬁ;?& Fﬁ&ﬁ

duri ng the predetermined fraction tine schedule tinme periods
bel ong 5t o fageon Bwpsehadvle (ffSh@klcrvang amss’otp tbe ot iglet e 62) openinge(2aadorethe nl et

for each i i at ccordi
claim 2, lﬁ(gr ah%lgfd?tfg(ga%%y seb tﬁz uﬂ an k’%ﬁ%ﬁ }IIOS‘HSSQI reggl{’g%ged?“r% i}i%dS
fraction tdamf%ﬂsmdcerdﬁsygsaémﬁm%kmf@mﬁn@mthe waste inlet (2; 102)
opening (2A) for the individual waste fractions (F1, F2, F3.. .F) during
specified hours of each day, during specified days of each meek or during

speci fi ed m\eelﬁsxﬂ@{hoaae@borm@ttb an$ -of AldiBS hoy cagERIG AN U yoccﬁawylﬁFé aﬁlcﬁbé@t d- 3,
characteri zed by conve§| ng all deposited {owast e fractions Fr)

to a Vst evastedftastions (F( 5. Fot- Fa) feémaﬁtalcomt@mﬁ (3101 7 oppirak terpinalr(A her al@rrgatwqiya
wast e Contté‘h'&%ﬁteééntlmgxf X &«% &kgﬁ( 5. A nethod according to any
i’zed by provi n)g on t

of clainms 1-4, characte he wast e di sposal packages
(6-F1, 6-F2, 6-F3. 6110|nteract|ve|nformat|on(7 F1, 7F2

7-F3...7-FK ) for i,denti.f eral i vidual, user action de osi t
behavi our S\I;m t B égfiaa ?%rdV\% o s p‘hcﬁ%ﬁﬁ%@ T BY R 1?318“&]?? Pésient

wast e fradlisposs phdkhges@-F), FE), 6-F36 6-R) IBkhetvaReRdiieg (19, g of,. cha 7ms>r1 3,
char act erl zed hy reading waste_ disposal package information (7-F1,
7- F3. 157- pdontifpngmgcnseal of mémlqh@é}lser FEetpont @Sltdcrehatlﬁ@rm&pﬁg@réﬂp gtegte djaposal

i nfor natl %ﬁ?ﬁagésddoﬁ% %ﬁ% rqu&éreﬁ%isﬁ%dcﬁéﬁt(ﬁ p transmtting the

gat hered i mat 1 on processing It ha control unit (10), and
controlling bl ocking and al | ow ng, respectively, access to the waste inlet

opening ( %A) R guqo PibcSY mgltlo En of c{a?mrg £ ? EhirHE erncz)Ld H? 'retadmg waste disposal package

information (7-Fy, 7-F3, 7-F3...7-F;) by means of optical, RFID-type or other appropriate
20  information reading means (8) at the inlets (2; 102), transmitting the gathered information to
and processing it in a control unit (10), and controlling blocking and allowing, respectively,

access to the waste inlet opening (2A) based on an output from the control unit.

7. A method according to any of claims 1 - 6, characterized by automatically releasing a lock
25  (16; 116) of an inlet door (2B; 102B) when the information reading means (8) identifies a waste
disposal package (6-F), 6-F; 6-Fs...6-F,) containing a waste fraction (Fi, F»...F;) that is allowed

access during the time period (P.,) in question.

8. A method according to claim 7, characterized by automatically opening the inlet (102)
30  door (102B) subsequent to releasing the locked state of the waste inlet door, maintaining the
opened state of the inlet door for a set time (T), automatically closing the inlet door after the

set time has passed and automatically locking the closed inlet door.
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7. A nethod according to any of clains 1 -6, characterized by automatically
releasing a lock 25 (16; 116) of an inlet door (213; 10213) when the
information readi ng neans (8) identifies a waste di sposal package (6-Fl,
6-F2, 6-F3...6-17,0 containing a waste fraction (F1, F2.. .F) that is

al l oned access during the tinme period (1),") in question. 8. A nmethod

accordingsto glaim7, racterized b t ti.cally. opening t.Re,.inl et
(102) ' 30 %00t P101%) P BT PEEa Y Rt B iRl pE T -BE (P e
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bassed andodtorts i yStedtitg. PRREQFobe d0DHPoroREgRE he Bkt popuie 1,
1') for vaguum PResetsItct tedindd gs; MAfoNBoAR WestObefbRSER ot said il YdaBithndt

| east one waste inlet (2; 102) for receiving waste deposited in waste

di sposal F4ER e M (E’-fOF)Qi,SP‘Gﬂ‘FEEdF%gGS a9 eagh gontaiaaalt ouerrfgaHtnlpissteg ( 3:
) Iﬁ?%tgoﬁ%f%{?%‘(ﬁ%%@&n&%@%& b%:r omthe inlets to a waste col l ection

cont ai ner ring waste before renoval, said at |east one 5
wast e inl et bei atgnporampsiorkgs spdtes(@pERIA-Bhick teyweratihyatormgalpesiedt waste distoyalone
of multiple waste, fraction F3,. F2,.\F3 .-.FA.character.i by a rary
st orage space ( CK%Z‘%E) $g§ %Fe’nb%? ri dyprg 8?({]?1%0% eap(()hss|g}{eagc-§§3 %%‘éet gj@‘%osal
packages (6-F1, cdrb¥ing GormBunicdiiofr bitwaaithp aste titel (B002eard thé salporgsipmgle

(DV) f@r control | '_ng communi cati on between the waste inlet (2; 102) and the
transﬁ rt pipi nbmb{s‘, thJ"iblOS); in that - the discharge valve (DV) has cl osed

and open positi @BiskRirgd RIRAOIIV) ha¥ cRkQT AGpdR pbsitidde Fa@R BN Bk Rehsene
fraction (F1, F2, F3... F11) in the storage space during predetermnm ned
access time perpaskiages pontping engi Hactipm d¥i dia Fan-Ta) it dlage slorage epace rfivgingpre-

schedul e (T5) . aRfloriioq SOMNIANE BLARY ([P0 MR BrcRAPKADG S ARRK RIRGRIE

fraction at fix contro ring sard tine perio
the inlet (2; 1(08) ahd forheontmansapiog thepwastengackSges 3ontain®d@)thistfreation at fixed or

statigpary vacuum oper at ed ste callectio stem. > icates wiith a
centri? wast e c%ﬂnp@ﬁ,?di ‘S‘Er‘faésr 1S 4‘3“”?‘189‘?%@%%&&‘@14 Q;gt%?};ﬁ @&ﬁaﬁ‘fpﬁgr (5)
comon for all fpRei3;8n9030thatl ternatively 20in a nobil e vacuum operat ed

waste collection system (1') comruni cates with a vacuumtruck (4') having
an i nt egr at ed- wis? &afeTREY VefuEopReAteh atts opliccHpmsYsiey () PorpRuatates with 2107 A

system (1; 1') AcGardisiloliBctfoh Rtk ) r?x@ﬁﬁé%%fa&té @dctidd doh@iner (5) common for
all fractions; or alternatively

20 - in a mobile vacuum operated waste collection system (1’) communicates with a

vacuum truck (4°) having an integrated waste fraction container (5”) common to all

fractions.

10. A system (1; 1) according to claim 9, characterized in that:
25 - the waste disposal packages (6-Fi, 6-F,, 6-Fs...6-Fy) carry readable information; by
- information reading means means (8) provided at the inlet/inlets (2; 102) for receiving
waste fraction identifying information (7-F;, 7-F,, 7-F3...7-F,) of each disposal
package containing one of the multiple waste fractions (Fy, Fy, Fy...F,), said identi-
fying information being unique for each of the multiple fractions;
30 - means (11) for identifying each waste disposal package to be received by comparing
waste fraction information carried thereby and being unique for each fraction, with

stored waste fraction data;
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25- the waste disposal packages (6-F1, 6-F2, 6-F3...6-F") carry readable
information; by - information readi ng neans neans (8) provided at the
inlet/inlets (2; 102) for receiving waste fraction identifying information
(7-F1, 7-F2, 7-F3...7-Fa) of each disposal package containing one of the
multiple waste fractions (F1, F2, F3...Fl,), said identifying information
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bel ong to the ré&Si5eRe ipe peiosk (Miohthathglope Bcke Frgpeabtedingtionandivdocking pecopsipet
for each identi g RAGKARE ol il PRkadd ER othtOflrhes, A System (1, 17)

according to claim 10, characterized In that the nmeans for identifying each
wast e di sposal package is an information processing nmeans (11) conprising a

7 s, 0, TR e 41T b i WAL o, OB il 38 sk genitying.
wi th fractdednwaft dishBsal package BDn ddtraa8éropedessing anaaesfrly cofnbBYingfa dibieal

i aposal | TepuaRbs b 13 oRbsing Ermation Ui L35 71N g R et bt wibe bt ©
char act er ipasichge(6LINa6-Ft B MeARS withHachied (Fe oAl MYdithetoredenhintdn@sly (A e

di sposal packages tp a preset fraction tine schedule (TS) conprises a
fraction éﬁgﬁ FagpsSpugomognsy t%gfef‘%’bfddﬁfﬁlfifﬁ}éﬁ fraciion; %ﬁoﬁqeﬁéﬂé@%é‘@%’éhmw, a

first 1520 gdbigigt@l conparator (13A) for matching the identified disposal
package fraction (F1, F2, F3 In) with the fraction tine schedule tine
periods (Pi.) that belong to the respective fraction, a tiner/clock (14)

for setti u resent, fi seco i qital. C r (13B}..f or
conpari ngritQ heRt %}tr%ge ngéira’l ggsac der{i{%ﬁgp%é&tno% h@qr%}éﬁﬁeg i Igdéﬁgtr glﬁg&sl%{ns é{%@kg}ée
fracti on wotpatihge ther dsaifiedt wasts dapabal packiget tare presgd Utacfiom thms ascheduiza(i3S) f or

SLSRICRNESEESTIELRE e X T e e N e
acti vali onligifal edinpardtett (18APTor nedhigltBe idkdiedtapbhie pekyigefrdctivh o, B] PCKFgccess
]E ? at:? ie O\r,]\g%fsigb![hry gatwugr% ;tim]éoszc)ne&?eegrlng gpeggdé) (PfHSr thgth‘t?eléngdtlovdlg lflgs})e;:\{l%g tfre‘:wtion, a
timer/clock (14) for setting up the present time and a second digital comparator (13B) for
comparing the time periods belonging to the identified disposal package fraction with the
present time, and in that an output from said means for comparing the identified waste
25  disposal packages to a preset fraction time schedule controls the means (15) for controlling
release and activation of an inlet door lock (16; 116) to thereby allow or block access to the

waste inlet (2; 102) opening (2A) for the individual waste fractions.
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