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PCT/ SE00/ 0Y9@%768¥he present invention relates generally to POESReKIE3
transport systens, and nore specifically 5 relates to a transport pipe for
a pneumatic transport system in accordance with the preanble of the
acconpanying claim1l1l, to a nethod of increasing the useful life of such a
transport pipe, according to the preanble of the acconpanying claim9, to a

neans fPITLEVMTRANSEROREPEHEa bend of such a transport pipe, according
to the preanble of the acconmpanying claiml4 and to i nventive
transport pipe, according to claim19. 0 BAG(G?@ND‘\@“W@MM‘“@@J‘LM
pneumatic transport systens that are intended above stic waste
and t hatEGHN FIBEP in for instance our U S. Patent S®I*fications 3 687
503 an 2 .he i r.an t Lffer |, NSer Lk on
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400mm or_ 500Mm The waste is transported at a relatively high velocity -
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pi pe nedead ioflbuchSUtinspbit @spe) Bcadeditig So the prednelsis of diel tiempayieclfinal 4 hhdto
bottom of straight pi Pe sections, but beconmes particularly serious at the
bends dhieFelAY dEvepHsg transeol ipsy acoordag i claim d%ch a transport system At
guch positions the hard and sharp fractions will hit the wall of the bend
with a substantial force. In principle such abrasion will occur distributed
over tHRACKGROIND the bend, but it will becone particularly serious, that
is deep, within_ a restricted area that, due tgo the influence of the
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onventiona ransport .pipe 1 is iJlustrated frqomone side and i.n a plan
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B in a 3pohah,Iorsacs 800hRRITHeS whEteTig aRkyorfut ﬁnéi_e@hah%u( zmgn eloity QUihe hat
may possibly also be inclined relative to the horizontal plane and may even
be ver tvelgity may pguallg\be apmoxioonep8$i29 nPCTH SEDofion Gostamsplarid emdr sherpshown
t hat n..t he rtiops of .the ste that .contai n the .hard.and sharp
fract | OCuap sfeh, b 8% Shorlenf MEEL Sbd B R Sidh quRpne Saf &Rt e <
by the egssidd, ithad gathel QFill Evead tHeSHip bkl BIRA abfaRTdBRREEL o Qe @BMEYLELgree
horizontallg in contact substantially with the bottomwall 4. Thereby they
Git t het shejsotien| ofsstraighit pipe isedtiops.wbathbasomige parfsinbaalyeseriope ¢t the berfissangk ea
that i i e th ef erence nunber. 6 i dr.aw Thi rea
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sharp fractions will cause a relatively severe and dggg erosi on or _abrasion
wi t hi n oSeRrisinpaied over &g surface olbgibsnd Butihwill pegems parHeylarly sepquspthat is
ext end (- r | agl j : Jqres
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% he r adrons tHedmttont of the pipgrand upanits boter, eeigereghrdith eheclimitissidsivalite t he si ze of
t he bend increases correspondingly. In particular, the wear caused by such
erosion may becone up to 20 times greater in a 90 bend than in a straight
sect | Ol rddifordl PRrastBUihfaSt BlenSUALS Ind HdaP e hETHSE vIMChIPTheSYRhRIS]; S
make great demands, 1n p Fticufar on the useful Ti of the transport pipe
| ai d dolwstiatedtihehegermilosdd didoving ffilgyres Heand @gwihesneidndi Soa cepeoliodal fransportat

| east 30 ars, but uirements for a useful life of up tp 60 years npy be
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the critical points of the system
that may possibly also be inclined relative to the horizontal plane and may even be vertical.
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O Up to the present day, attenpts to solve or at |east mnimze the above
di scussed ke W thin this technical field have predom ned at
provi ding the desired useful |ife through special manuf actu?léﬁgg é?/el'toﬁi
bends. Thereby, one alternative has been to manufacture the bends fromthe
sane material as the rest of the pipe, Jout with a nmuch thicker wall.

Anot her 5 alternative has been to manufacture the bends froma specifically

wear resistant teria al 0

oot § BBt B S el 3finfe DollonSHEdadlat a0l iR dle BRI AL

| ar ge ngafieins @htdp@rsknd 2AnRynge rmaeinjF toGarisntlle %aled smreabdlembysmwgmﬁ@d |n
our own Swedi sh Patent no. 409 019 his alternative nmethod is |ikew se

based ufsee. aftex hasing beeni trpglsmrtqdmé cgeyryed berigomalpuinprseach substantiaby with thee
ful { f
Soehrt by DAE St oy BHOBESER S Pk 95 ke PORERE Rt

ever at alegabdt ik hl%sx@ﬁdit&(ﬂ ®F tﬁf: réfe@ﬂd n@.ﬁb’éhﬁ ial the draingh Tlis Savdy mféredotthet he
erosive_action of the hard and sharg fractions of the material. The inserts

are preilBEEnEy situgyomoyherste mdpeTeSEDbend S appIosERately thige bimss tha piPand
cause d e LAl d
cork. NARERN IREAR el USRS ] HRG Racrdh bl led £ 981 SR ahd e
undesi r edokienr erdatarhdiom withih haclke raosstrivesdt mena. Obemusly the Smpacpareat coald be

t herefore be estaplished that the conventional solutions in.thenselv have
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ased o Ik i wsef I
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resul tsthercoas,smhsttbmxzabﬁylebmd mamaskscoatspwhdingly. st r engt hened or reinforced
bend, and this is a serious problem not least in |arger suction operated
refuse systens L O containing a | arge nunber of bends. SUMMARY OF THE

| NVENTI (Nooftei@asd eheoRk&CEauddd B}hgudhnéﬁ'@m)h Ryl BecbRRNG Qf £0 ttlﬂ'ldgr%?t\!dtélemaa spapl e
and yet appropriate way of nbi ni ng a desired useful a bend in a

t r anspobendghpreinod Sttrmghtaﬂ@ow@ oﬁﬁhcq:apee@umnsd)f anch so- galadr“e@fgwamuen cpsems”

Phe uso™B1e aea) Rt TRy 6 Sndrt SR B Pspart ek, 4 BERE ) tnd'

r educedg@énd: (UG8 the rdqufreehtOls adliseful ATe bkt leaft30 FeafRBUM RELivEREhtE Fstm a
conmpar atively inexpensive material, for instance the sane material as that

of the vefuilide abup tobfsyrars mpy b@made espepielly mwh@mness brad vodass huilding. In
underst i h d fo 8 traditian e may be
Fedaced By o ABhvei B ool 1 BB e b ERE aERI GERBEWRTRE o
| ar ger &itichbBgdintstofidte syStelEhy spr ead| ng or expand| ng the "inpact ar ea of t he
heavily eroding material transported in the pipe. In other words, this

ans that the area of the bend that is exposed to the abrasive and erodi ng
acti on 0p b i bicalRAT AlbaRL (b ¢ Bl the abfvd RGlkePPldidgd 5
Si nmul tanféousl yi,’ “or asgla?ﬁ%e g? ég?{ 1%aﬁfe&@epaﬁ ! ?a ﬁ\é wear. %rBa)%r asi on
i n eachwplnnnthisofechiiealweld lsayefpreehomwamd,)h airsed at ptoedihg ekpalesiea] uvdful lifeecone

f |l th h f di cat ed fi d 2,
where AU SPoR NG Ghe et ThgtER ORe L BE8 bern foBRRFTAGH <
enpl oyege ba-rmssfrd% |tﬂe saftle rlézﬁpl%l% B st It Qﬂee;?lﬁg tup @/xﬂi%eﬁlﬂéh thidier Q'fallt other

transport pi pe. According to one aspec t he |nvent|on t hese basic
9bj ect salgmatize ha?ekmd thynanfachuge tie Headsfrommespenqﬁaalﬂy plat resistant iatetialp euch

surface of i ald i, ct. pl ate, extendi to the trans . WO
00/ 768FF l\}lrﬁarg aﬂ oth said ‘solutiohs resultem a sﬁ]bstel%tlar| cost 1ncrease, €s ecEatlly in

systems containing a large number of bends. Another way of solving said problem is

suggested in our own Swedish Patent no. 409 019. This alternative method is likewise based
upon a strengthening of the bend for the purpose of increasing the useful life thereof, but
0 suggests a slightly different approach. According to said patent overlapping wear resistant
inserts are provided over at least the portion of a bend of the pipe, which is subjected to the

erosive action of the hard and sharp fractions of the material. The inserts are preferably



4 PCT/ SEO (géoo ath of the material transported in the pipe. Said inpact
plate is 84 at a position just before, at or just aft&”ﬂ‘-?@’oj"lﬂ%ctl on
between or transition froma substantially straight section and/to a bend
of the transport pipe. In view of the fact that the plate serves as an

i npact surface for at |east those portions of the arriving, transported
material that contain the hard and 5 sharp fractions and that from

exper i eWeldedrte the PPk rw%a% capse e £0nudqrable Hperepsst Wr posts: qth vaiftn Aegard to
di rect |
epr o BB Mol R0l 0 MR EIBPLF i o RERGC e

wi t h di fetlecteont offthe crss §Eht101tug1hat his spreading effect the different nmateri al
units will hit the pipe bend distributed over an essentially larger area

than in a traditional system which in turn nmeans that the useful life of
50 the peagmil] it OF Fefsre 99@956195'11&1 { BSveddbrl sABRE ARG Al Asqm et
of the inventi'don the I npact ate or ates are provided wth a rear edge,
as seenpérfortied theiafispdon ida rsetmfamry rﬁ?xmndr rbeiéi thae digpy dre aP rbafet @ﬂnthe Eincaghed

to the ipner cirgunfe i surface of the trans at | evel

ther oni PHNCIANRREIHSERT biRoh o et T seaethgtign ip e bt e ey Sk 1 de
edges Ch 056fidn ﬂlddlpéd}.b?ﬁsﬁ&dinws%fnﬁﬁﬁm 1Yy iRGkAId bdtast I@l?éjstﬁe‘ﬂgihléﬁed &nx%inforced
circunferential surface of the transport pipe, as well as with a forward
edge pokdndi anddhat isaa diesben peotierometaledst méargen smxrﬁecrp@mtcélreﬁlm fspgtemef

he trans rt e upper surface of the of the inpact plate or

. Hereb
| ates W 1n1§1|g(%:[}8rg6éwg|,bgr g@"%‘ﬁfmrdl y fromthe inner circunferenti al

surface of the transport pipe, as seen in the transport direction, for
provi di ng 2 0 the inpact surface extending into the transport pipe. Wth
such a 8§ MWR“@lbﬂﬂélwﬁl\bHQNy be wel ded to the inner circunferenti al

surface,of the.tra or. ccording to ,anot.her enpodi nent of the
i_nventiéﬁb etB rﬁqstg ‘5’5@5’1 ésr@‘ bﬁ? |t8 og‘fj?érmé’ggeh“&b%eg apPEOW]ﬁL V?%n?gport
di rect i @mbinh@rE£d4irtd ﬁ§e¢ulmf€to?§ BeRY iP#£ trRfipoitgspe bithk ABoveiiEicafedi Kindand a
mutual |y different positions around the inner circunference of the

Lfrans poxfepsq@abb copyithprephiTo hemprgrpredise, threghiectlis foeachieve s by PErEiRE hEyse
ext e“d%’ft fél%@ be Elth%{n &8@ tﬁl*c‘ﬁtegﬂh%ls mQJn?itc&the eﬂb&}i a?é?ﬂ% th8 o 1*3?

transpo rrection, re act as a COITES worn

| oses i r§ dndfirGhatf iy nﬁanu@auured @roeX Ban@dta&ﬂél@gﬁmnﬁﬂbWtéMt&rdﬁstix’(ﬂe&he
aspect of the invention are specified in the respective dependent clains.

WD 00/ 7W§1m5tePWSSE@Wthm@aAE%F@FSRQ“tP@eanot her aspect of the invention a
met hod is provided for extending or increasing the useful life of a
transport pipe of a pneumatic transport system containing at | east one pipe
?Pend. Thhsinventhehisehased by thdhamdprsigndime thar drespeedtford theatedditbonad teinfor¢eelasipe

portions aof th erial transported jn. the pi in an area. extending from
j ust be? emf%%f flets ﬁ%éra%%pkéﬁm%/a&rst&lmw@ %fgﬁsrwe&r OF APESIORCOVSE Aglareer
Ther ebyqyrfRe BRONS &ggﬂ d@d}%egr %@é&l&ﬁ e @ﬁﬁ el ated” aﬁme%%dlwferdm&g Rixedag the

spreadlng of the’i rial portions or units] that is their
'i npact transperted mrthe Ipepei. hnemhecwonismﬂler mearisahatsthe hrea @f die bdnd tbatpe ebm&dd to

namely the extenS|on f the us u life e bend bl e
orbod rERAbEeE g SHhatr i o D ansestech bt cn FdPS et il eo e
yenner  cSiMIhERRNAL iodlas %Lfésflﬁ‘tctﬁe&f)f tthe d&ﬁtﬁ'bffﬁ?l% iveﬁ' Reabr&T BP¥ach ik Hige OF
plates are arranged such that an upper surface thereof extends into the

trans powcarﬁatfaceofwhlhle it itsel fadx panded s wat beebmeansighificaitlyesmattes thrnainethe lwq@r at es
Feai on vebiERiReeont dies: B o 2 Mo Ecmbo AU AeBis 5P RebtT Rt por
pi pe. 5conventional technique is employed. This will correspondingly increase the useful life of the
transport pipe.
30
According to one aspect of the invention these basic objects are achieved by fixing at least one

impact plate to the inner surface of the pipe, said impact plate extending into the transport



In one enbodi nent of the method the plate or plates are fixed to the inner
ci rcunf er WP 9768 f ace of the transport pipe before the trBAEPBIY0IMBpe s
taken into operation, and then said plate or plates are allowed to wear
down, thereby obtaining the desired useful |ife. Wen several plates are
attached one after another the useful ITfe is correspondingly further O
extended. In an alternative enbodi nent of the nethod the plate or plates
are ret rpafhi of the material tearisportedyint the mipeo rSeidimpach platg isi provided gk @rposiiton; justo

operatiqn, either. for. the .purpose, of supplenenting existing. s as a
repl ace%@ﬁqre’f%roréusﬁrag\‘ﬂ Bﬁﬁg}“ﬁ’&f}?ﬁ‘@%ﬁ“ ?/@FWSB\?P fﬁ?'gtaegﬁlb%%{%}aqlg %’sdﬁ g&?ﬁ{:ﬁmt hi s
net hod tan@/tiaPEendesTithe Qkndpdt pipel 1O Widvh ©f RiIRgFaniY the pthitdreaiseadn fimpact
substantially half the desired useful |ife, whereby one or several plates

are att auHae foneeleasiehqse pertivanaf Hesrbepaitanseariedipaterialhat spptainihe dardandi ned
gree. e AT 6 AR elpdRRR I Po. kdiHh tPbe HARED, Bfls el B OF

pl ates t0 ransport pipe can erm ned based on a preset operating

time of dhbgpepdiretion it Whaemidgnk d ealled andsipaslidtable of randopemiahnet, simexseparate0
perm ssi bl e wear in the hend. WO 00/ 76891 6 PCT/ SEQQ/ 01003 According to a
further unipetthegnateriad wi\hinibe platest difiprantangtesiaad pyith diffisrent fegfg\“e}&l tgb‘
mnimz - t f s ol.tn Ri: i .0g . of: iC
tr ansporPagiolotect (p ARBaf mBINATRONL O B B0 bBA! idiio e tRUITEh ©
a transpesdntiplilypRirghe Ar@n@sh ima fraditionsldasnes, whidh inhermb@sas thati the updfeklifefoft he
invention jn a pneunmatic transport systemintended substantially for
Honest i dhependavilltheqorgppasdingdy extendedt ur es and advant ages of the invention
wi |l appear fromthe dependent patent clains and fromthe foll ow ng
description of exenplifying enbodi nents. _0 BRI EF DESCRI PTI ON OF THE

DRAW NG3n Eheppropeatei embodirhéntrofuhd mvelmtsmr thb énipacirpdate loo pletes dre pooideelcyitioa

wi th the accompanyi ng drawi ngs, :+n which: 5 Fig..1 i artial sjde view
i 11 ust rgﬁrﬁ&ngéF@hffb'gemaw%dlaecaeﬂ- %reaﬁﬁé%‘r 1Saﬁreftsﬂr%#p§f)%ar¢¥18%t9 Fegnner
convent icoah AR Rirkdce OF %%%Eﬁorph@& atai18ve] therSwith. Pudtfeh@WiHd iafpasiaye of

the transport pipe, 1llustrating t area of wear corresponding to fig. 1,
I5C Fi g. oBapldtes are prexidabwith splenaigas closely djoinifig aind) preferably hsingaattashedhto theea

of wear .obt ai ned.when. usi.n first enbodi nent ,of the invention, Fig. 3bis
o oy SRt RCHREAOTR FEe o sid LisnSH R 5 isict G el OB adtfbnedd '
enbodi  ‘at & digtdtice Ffonk BAIiRYE WilcQmférbhtikd shidARb  the tiaBspodPpipkl ereBy théuppeti ew
corresponding to that of fig. 2 illustrates the area of wear obtai ned when

usi ng t 1erfegebefitheesft thefimpaet platecon platest Wik slope igenarally avevardly fromgsthe danegind

3b, circumferential surface of the transport pipe, as seen in the transport direction, for providing

20 the impact surface extending into the transport pipe. With such a design the plate may easily

be welded to the inner circumferential surface of the transport pipe.

According to another embodiment of the invention two or more plates are provided after each
other in the transport direction, whereby these plates may be provided in the same or in
25 mutually different positions around the inner circumference of the transport pipe. With this
design the useful life of the pipe bend may be extended even further since the forward plate or
plates, as seen in the transport direction, are put into action as a rear plate becomes worn and

loses its impact function.

30 Other advantageous embodiments of this aspect of the invention are specified in the respective

dependent claims.



0 Figs. 4b-& %E};)gg g detailed view from above and a | ongitudinal section
al ong 1ine ¢ ®Lspectively of an inmpact plate used in t hePfT/SER0/01003
enbodi mrent of the invention, and WO 00/ 76891 7 PCT/ SE00/ 01003 Figs. 5a-d
illustrate alternative enbodi nents of éhe i npact plate of the invention, as
seen in views corresponding to that of“fig. 3b. DESCRI PTI ON OF EMBCODI MENTS
5 Wth reference to drawing figures 3a-b and 4a-c¢_the basic principles of
the i n/epiding Wranothen atpepkoidhe ivenen sumethadda peavidesk fop exterdingof ynossasingr r ed

hodi _ \ . o P . L h
conventToie 3L R sfihaf o pBe BF o phfEndet oo e PRGH SphSALRAERR RAG e |
of t hesendirené oachieged &8 chasgingette tamspdit Bir@dionad-all ldaseportivandt te material

clarified by means of very schematical illustrations, It _shall be
enphasit2eiPatgdtintthe Pinealiy pr areagadsngingofromoiugie bafores tonpst afier Bie entynek Hisse

il lustr u I fy.cat l.nn ek Dl e e

é| nvent |%&%Asﬁvpéghés]ta& at g'd%gggggg’, mc?r g%‘%gﬁ*eifngh}rl%dgf%\mé%bdé 28 f‘i%mgtar&a)‘{eégg of
por t i orincéasingcthe spreadinp alf the mnmpnrdf the patetiabpoitivas by peits) aharas kheiretipipagted i n
pneumatic transport systems, for_instance in so called 15 "refuse suction
syst emgrea” {3y the gMise X FHperratiakwslse phide piediendnanealy the eaﬂ%mnrof?ﬂhw cting
stati ofie JPge! kﬂe‘b%tnﬁ.at ed portion of the transport pipe 1 consists of a
first, as seer? Inthe transport direction B of the material, straight
section 3, a pipe bend 2 and a second strai ght section 3. In the

illustrated exanple, as wel| as in the |later discussed, enbodi pnents .of the
Gr esent prigeefe rﬁmti(’rﬁlé‘n?fitaﬂfstbﬁr’f‘etbf"é)ét leatone; inpagt piatg i qtgachgﬂ& é“@r‘@EFrbei ng
ext endeg hiard 3 i | IR P ABRE 3, S&h thRY be
cai d 't 6 FaraRl Reldke 8f heBnklAf pbl RS, P PLARR AR SRR AR
havi ng aa uppercutface therss estendsi iato. tht trasspekt paltie o 4t e érzad dranbymurtgd, in theapipe.he

condi tigons. di scussed herein apply_also to a transport. pi pe extendi ng.

vert 1 cdRFPIF Of KBRS RaPRaICHIDE BeGoterE gt 26 Deopreiid Forgrioansetioner
the bemgwddd WaVBdtantlally SHS3hesceBSald Ebdrl Sihdirtipdagfparear areas or "inpact
areas" wll differ fromthe ones illustrated. This applies also 2 5 to

ot her situations where a material transport is deflected fromits nmain
direction, such.as by branch, .where a transpott pipe neets .another .nipe
at an 4 gne HpBuaRent e o R wd B o mEN Bl e BRI EuA
ki nd okulfscensihas tﬁﬂgbdrh@beftféf&@a WS RaHPONPiFE S QKON irAP Pheratish,i MaASthes sfid! t
w Il be experienced that in this kind of transport pipe 1 the transported

mat er i ®late @hipddies aret dlowedste wearddnves ttherebia obtaining éhe desinedi wsefil dife. n

shar p, _shahp- ed fractions ch_as, poiter al. |.ass, .sand .an
rocks, S%Vreg%}i %%gaar\‘;e?t%cb%(gtoﬁe c‘fsﬂgeﬁ %}Ozléé?oﬁ]ev\%%;fu]gﬁ \%ﬁ'nésr ecgfrﬁinorﬁ?ggigvy f@&ﬁer
000/ 7688#1eBddCT/ SEOO0/ 01003 severe and therefore deep abrasi on occurs.

Expressed ot herwi se, the material portions provide a very concentrated
i npact area 6 as they with full force hit the inner circunferential surface

of theppi L04; r j fod r o this
concent' aF SRR emb Bl BHEImb PR Blaid P pRER Sed re el A 3R Lo e
mat er i &lansponosipe afteayjtshaarteeh pat retawpesitioppeithedrfor theopurpbe: ofitwpplenherning ar e
accordi ny I,%%transported at Ehe bot{ om of the pipe, whereas the Iigw er
fracti GRSURRPYIERE Ui £ 8r BRI2CHREMNsIara tprli%V]BlilSF%_ ounted, worn out plate.” When

5 employing this method the pipe bend could also from the beginning be dimensioned for
substantially half the desired useful life, whereby one or several plates are attached once the
pipe bend has become worn to a certain, predetermined degree. In all of these cases the point
of time for attaching the plate or plates to the transport pipe can be determined based on a
preset operating time of the pipe or subsequent to the detection of a specific, maximum

0 permissible wear in the bend.



Natural ly, the appearance of the nbst severe inpact area or inpact surface
w il vary depsndgslg upon a nunber of paraneters, such as thecgRgbde@ss Of
the bend - in the illustrated 10 case the radius of the bend 2 is
approximately equal to three tinmes the diameter of the transport pipe - the -
transport velocity and the type of tramgported material, but under all
conditions the pipe bend is subjected to wear or abrasion over a very
restrict Ar ' t:] : rati i
Gt uat od oo BaTiNA ach i OF B 6alioBAR b, WATo YREQE e BPimize
i nitial khe wemaus dbent afictritsper pige\beargpantysfch pnesthatic treasportesgsteme t aken thi s
15 concentrated wear seriously reduces the useful life of the pipe bend 2.
As was stated initially, a basic object of the invention is to provide a
Simpl e and ABMEPRIbak TN cRor® MIRESI IS (ESHf GUrMRBEM! pibl (@sihed N

pi pe bend with a [ow cost therefore. To be nore precise the object is to
&chi eve atdvirdanioy withrthe basiaprindiplesis£thefinwentppén dprnchinirici tragsporispstenpingended

t hi cknes h%t is sjgnificantly reduced as conpared to the prior art,

and/ or fH mﬁ@“%&ﬁdk ¢ 85+ om a conparatively i nexpensive material, for
i nstance the sanme material as that of the remaining transport pipe. In
accordance with the enbodi nent of the present invention illustrated in

Fi gs. 3&upherbjetss, feanliesandsadyehiagssenf theinveniinn will appeasritam therdspendgniipatent

successiyve varjation t he surface of th i pe_bend over which the
abr asi v&iagps %ﬁo@?mﬁ*eﬁ%wg SripHon oEexemANSIng EoRReRSr o "l S but e,
bhis results in a corresponding reduction of the depth of the wear in the
area where the maxi num wear occurs. Starting fromthe conventiona
t r ans poBRIEFPBESCRIPTIONOSITHE DRAWESGS and 2 the intended effect of the
inventign i s achieved by providing an inpact plate 7 illustrated in draw ng
fi gures 8¢ OnAHEN Ml nawb ﬁﬁ@rlibﬁ@gamre ptlegely mn jcenngstien jwith, dhe agcomnapgng
attachegn&@hégﬁﬁw d, with regard to the transport direction B, area of
the first straight section 3, and accordingly i nmedi ately before the pipe
bend 2.1t shall be enphasi zed though, that the invention |ikew se conprises
n WD _00/ 76891 9 PCT/ SE0Q/ 01003 attachnent of  the inpact plate in the
-?uncti ool trar? P%ﬂﬂf@%@ﬁﬁﬂl%ﬂ%? vgqafm?ﬁndggwﬁfeﬁalémwwd%nd

or in an entranc&%fﬂ;&ﬁogltphg\_gnﬁgtt%lspd}gﬂﬁe,bend 3. Inthe illustrated
e 0

enbodi nent the inpact pla I's attache the bottomwall 4 of the 5

hori zontal | y extended transport pipe 1, centered in relation to a vertical

pl ane passing through the ntre axi f the transport. pi pe 1, will be
Tent | onEl Furt het SHEFbINh TEGHABEES S 18 FRA B HarRrS: BE o] fh ke
plate 17" ill ustéaéspbnding fo fig. 19a, this plate may in other applications be
provided in other positions around the inner circunferential surface of the
ransport pipe 1. 10 The inpact plate 7 has an upper inpact surface 8 that
in the g | ustrat i ] n u hat. .f 0 | poNns
my be &R & YT EPL RO A e, Tyl o lesf L St PRALEO NGRS,
i n connection Wuihg dfissMefBodingnt 66thSarnentiothe pl ate is attached to the
interior of the transport pipe 1 by being fixed, for instance through
wel ding, with its rear edge 7a and 15 side edges 7b, 7c to the interior
sur f aceg@f gt he pi . i [ L1 it i r
i npact I;l 'r%%ce gsl Eggite ivnoéggae%iﬁgé%& gﬁafﬁ(%@%egx 1?%%%8@%?%%&&;@?%0%%%&%?%9 1: and
‘bor e speci fi cal mensaf théalvetitivinsllugaerd i figf Ze 8 sl opes general ly outwardly
fromthe inner circunferential surface of the transport pipe 1, as seen in

the transport direction. In the illustrated enbodi nent an i nmagi nary
extensipp &f theg, ) yRact r i gl § S
specificglly iIIustratéﬁ?ﬁe?@&%ﬂﬁéﬁﬁéﬁ?gﬁaéX|sa ??%%ﬁg%éfgm|t 3%3?1“@31

enphasi zed t hat usihg theandlodinant bfithk imehiiemthasly ilalseatethin figs: Beandi®yendi ng upon
the specific circunstances for different applications. Cenerally, a
reduction of the angle reduces the spreading effect and reduces the wear

surf acerigd 4bQ asiiRN laRaNdi V@wIBIhE SboW 8P 2SIAPithdNl S@86orP haldnelAN ¢-€,

respectively of an impact plate used in the first embodiment of the invention, and



results in an increased wear of the inpact plate 7 and finally once nore in
a reduced WpPOeaeHong 2 5 effect and in nost cases in an undeBCT/8B40201003
deceleration of the material or even a risk of blocking the pipe. The
optinmum angle as well as the length of the inpact surface 8 nust therefore
be cal cul ated for each specific case, cbnsidering different paraneters,
such as the expected conposition of the transported nmaterial, its transport
vel oci t ¥ig@nsh-§ ha1lisfdidftePhativ @nidBAEhcats SHOthEQmphdi Sl lof AsLin®EntfUng 4e Béennig
transported material fromgetting stuck at the inpact plate 7, it is

i nportant that ivievyesarespandmgia thahdf 82.36. edges 7b, 7c are fornmed so as to
cl osely adjoin or WO 00/ 76891 10 PCT/ SEO0/ 01003 connect to the inner
surface of the pipe 1. Wen used in a circular pipe 1 and in the

i1l ustr PESCRIEPIEGN OPEFMBODPIMENTSI | | thereby have the shape illustrated
nmost clearly in fig. 4c. In order to bring the edges of the inpact plate 7
2 connd¥ith teferenee o deawing fizares 3grb and 4picpde bagict TBGiplen g Hepinyeriaahthalleen,
it may i e 10 .er i 1 7 i

cdges. 5198 PLAREIe R RAEor hafesRRl Freferll bRl (GGG 29 BEC} e,
i |1 ustr aheedifferentéQin denpafiBos withasonnéntionglly desigried pipd syastonad @igd. Hal) shall be
connection with its forward edge 7d the inpact plate 7 may be provided with
a supporkplaingglardl ofghersiawing digueasgrewel amn Figsplaath dhegnvenion isskarified byt ace
8. This i | ni: t t : i 1.G ent {aal
sur f ace ST B e tdeh B el 8y Rbne 1L SRITBRerkRal o LBTTe Bl R R
1tohr ough defadls magl diffad from thbset illastpdtéd, and @hasisuth hedifaativnofadidwihinahel sedpanide
above the bottomwall 4 of the transport pipe 1. In a transport pipe 1

equi ppedhs HVEM®anner suggested according to the invention, above all the
very erosive portions of the transported material will hit the upper
surface 8 of the inpact plate 7. Accordingly, the transport direction of at
| east t Waeswaspnated absvepidravwiag ifigtues i ladndl® iHustmaepoportidniof at doaventpmall tramspbrt
change just. before the entrance of the material into the bend 2, or

ment i on@tPean%f&L? RS OFRABE EMBIRY S 1nPrsPmaH s frapsPOlFSysiems: Lor INANGR &BSq sl ne
1end. Thﬁ:ﬁis@%‘ﬁkﬁ%% §{)§té}ﬂ§", Ry d!:&ﬁl%&tiﬂ RSCsHIW 1rR&%ioR fchbiRd8 584 Q%déﬁlll c\'ﬁdlédttirr]@' t

the surface of t I pe bend 2 at another position in the be 2, W

regard swtiomeThe alhegatetd portiestdfothe trdmaportipipeodit cansistsc ofaafttst, wist seenhis thieat e
7. As a result . of .thi e surface 16 that i§ subject to,wear is extended
and - GRBROR reHpnoF of e Bhete SwUE Sairhen PO MOAvR 4P Pocra LB
conpar ededtidntNan Q8 BMafAd xafiprd, H4TWNLAS i8URd BE& Siscusbed emBodiRniest ther
abrasion will be correspondingly shallower. In practice, the wear in each

i ndi vi doegsengdnyantiph] the ranspodumpel | év s ehtinetyhis considared being ¢xisoded arizoptallyhe

o - k' PR s ERRESa dads e RE swilfta btk M) P P 2 ARIREC

r educed walls i5t siehdugh Bomally awling afdi@ulae srods SedtiohURtshall 8e ehphadihel thoagh, shdtf ace
16 at the side wall 5 is extended or enlarged both in the circunferential
and par thecesnditiops idiscussed heved srRlY alsp telarteanspash Pipe extradpigpertically aranglined
surface ) rat. LN El a cal t i ng
ot eor - fofivefordft HHES M bEhERefoR R hretint Bl Tabledte ) fith 3 6o T AR T0

when tr dinsmsed wegr steaest litipuetirensS wall différ frethakd bivesallustpped Athimiligs ABoT S

in a transport pipe 1 having a dianeter of 500mm and a, bend 2 having a

25adi us EopthesyBatPRyWhere agpstenal inanart isiledected frem thwap GeecpRrchas by j s

obvi ous f il i i I eal.a

when ei Ptag?ﬁ,oévt}%ﬁ\é{ggns%% ;8%&7? ?gggl ax{yﬁye? p‘filpe'.S H grbtal'xgleddff fof iR RnBPREAAGE
invention may be applied to this kind of branches and therefore also comprises such appli-

cations.

30 It will be experienced that in this kind of transport pipe 1 the transported material, which in
the case of domestic waste often contains hard and sharp, sharp-edged fractions, such as

pottery, metal, glass, sand and rocks, provides a very restricted area of wear 6 where the most



11 PCT/ SEOQ/ 01003 paraneters are changed, and especially so in a transport
pi pe that WO W ded vertically or is inclined before or aPEBSEMUHOeNnd,
or at a branch. However, he basic principles of the enlargenent or
extension of the wear surface will remain the sane. 5 When using the
invention it is possible to proceed in gifferent manners in order to obtain
the desired effect. According to a first basic alternative, the transport
pi pe 1 iwvereoni deatefnia deearabrasipactceps aExprassed otherwise, shematerish pextions prsaideg

put into operation. ere possj bl t he Lmpact te is i 1.S €

bref er ath S nRssaieddmeneBReT o e B RERRRe Bt Peinhs bty it Sfihce o
the pi peofliB@@ipé-behl@ @eiteihe odter WeHonTBNthe BRAE 2200Y ecasth €5t thisPohteratdd intpact
possible to provide 10 two or even nore inpact plates 7 after each other,

such t hareaisibay the bard and Searp fiagtienstaf vke maeHak almoptatwaysAre e hsycedraton at e
b§ COMES %ng n%?émﬂ ax-'w' IalseI Aé%%@gnﬁ}lr %r?x?is{ﬁg}stl# Gt {hg btoggﬁ%czftr tgé Ip?p%i,s Wh'eggg the li%l'gi:r

retrofit new r ep n cases S not poss eto
di mensi offactidgs inraﬁm differest paths ih e sipere useful life as the actual pipe
bend. 15 In another enbodi ment one or several inpact plates 7 are

retrofitted in an existing transport pipe 1 being in operation. This

al t er naty y . be Lt i r p : I t L
or der toN%ﬁrélﬁﬁgbf}peafa F ée?agm%lr%gs&gil{ee%)?l{ g g""ﬁésg%“z’% %"%ge eilrgﬁ%&tﬂléﬁéﬁe&t é’?&vvas
once pl aiepestingpdda hembacs parabétersOsiich fak aieeshatpnassyfsthe behdatin thasilfstaradt he
begi nning provided with an jnpact plate 7. This y becone necessar \ggre
has rf@fC Bserdiessel Mreebend di wearpranmarly savsl 3pithiesaiimes dhe qiamsder ﬁfp
plate f IR | I vdibdi ' ferR®TBut GRRP M
such asqgan%%lé)g% céﬁrfc”ggg? iozv)kn‘/é(yr)(]:1 al%dr gﬁo%l? ﬁ)eft l?fng spodrtederrra’t erti al, has
been noreendiives thetgipnbendpestigected o whirorabrasmatdvena iverynestriated sutfacanthaeit
that in one respect the wear. of the inpagt plate may al so. have a sitive
ef f ect . PRASAY efﬁ@nsfe?écbés%fwdveegw YR dn ﬁ}ea?léeli ae Sellcy gftR el Bend 27 oce
Wil T eswhbrel fhnd of TR SE5h1y i QRGNdRBsRAY ipiyal | chstly Brehifiés ABdalehahiz 2 S
material fractions, and accordingly in a successively changed "i npact area"
That i n conemntfatedtviear s¢rimskyasduces He weli tifdefithopipebenp2eadi ng of the inpacts
of the material with the bend. Figs. 5a and 5b illustrate alternative
enbodi nents of the inpact plate 17, 17' and 27 respectively, suggested in
accor dancewns sltetiNRitialy eNbastobjbdt dfths infefifor 1380 WPAle b ¥PAFIE addlabpopridie0 18

and 28 resgecti velg_ of the plate is angl ed, either in a directian UE_\I\B.I’d| y
from - tmhethedpf eerabinig a desirgdwselit Lifeyof beapiresbendt wish adpwpost thgreforehdodst t om

11 4. . i i i i bl . e t hat
vl 4 LS 055 e B B S D SEUBAAAPr 1
RCT/ SEOGhiQRAKIS thmaisesigraficantiypediictd asicorhparédioatha btiyr arfandan cleat i @anyfaerarkidng

action. The sane applies to the enbodinent indicated with a gash-dot l.ine
in Fig. oM apupearaely srexprasiveomatesial,i ipdastanneathe same materghah thyyefythe
upwar dl “ﬁ#gd S| I t pipe y¥| el e of
t he uppé?ﬁlglur agrfallrl J%gm E%%a\#g Atcgértd%téccp(t)lgtlh t P](%nfrr}]laool 9 hé)?gl?‘%?%&%& hﬁ?%ﬁ%’ t he
ci r cunf ellestaeed ib Rige 3esbaaid 4ead tisispachieved by midaas opan enlargeasnt andmistedsive

cal cul ated for ch separate case, for ingtance Qased on the above st ated
par anet ¢AEAlG af the sustage d thq pipe:tead Ve Mgl the zﬁ%ﬁ%& Py & @ﬁgono?tl ke
Agmact plaakftred 1 | dbRBspoRding GedRYBALIARe dbpthidtese
cases the %lﬁrﬁptgctm%%];%dgﬁﬁﬁg&r n@gé \y\ﬁs?ﬁscgﬁﬁupge ?Crlrlpgcte 1\(5 surfa%e ﬁ(avi ng a
downwar dheyweartin thesared where 3l maximunpwaaddogurs. t he surface 48 - curved shape.
In principle the sane considerations apply to these enbodi nents as to the
variants of Figs. 5a and 5b, whereby the position of the plate around the

ci rcunf graHRe HHRY tRE cSRRRGSIH Ithnbiurs pfb@sgiﬁtﬁﬁ'ategxihef‘gur&oq dnldl 2194 %t@l?dﬁg

1
shapes of the inpact plate may |1 kew se be used within the scope of

i nvent i effectmfhd idmentionds actiexedmyquioddinghe imphapiae Juljgestadnidning digdesce
M G et oo daely e, NANGE Oheh GARHRILS a BG5S Ak eQheth
the transport direction B, area of the first straight section 3, and accordingly immediately

before the pipe bend 2.1t shall be emphasized though, that the invention likewise comprises an



mat eri al , eby the desired spreading of its "inpact area" on

I nner vval I‘eﬁgo’%‘ﬂg{ pi pe bend. Figures 5a-d illustrate an i rrp%gf/sﬁqoéﬂ'go% hat
is angl ed and curved respectively, generally in the 0 |ongitudinal
direction of the plate. It shall be errp@asued t hough, that within the
scope of the invention the inpact plate"may al so be designed so that it is
angl ed and curved respectively, in a transversal, di rectlop?for t]gow di g[g an

angl e ofatiaphmeni AL e impract platg,phae Junstion of frangitignglnregiop, petween thi, §traig
I ength %E?tgd}le tﬁé end5 H%n'eﬂ&m%'apé}dfﬁh%&tﬁ% sﬂo %af ded as having its

major fie |ca|on I'n connection w caled ref use suction
systens, that |s pneumatlc transport systens for dorrestlc waste. The

[ | b
oot 16 r siSpEed Sphodironydbh lba%?%: Rt poptizped oo e chotial ngall Mgl 85 i
waste, WaskentfiP @h@ﬁ&{i&%ﬁg@% ip%nt g Qx'eHEHl rid&@fdifro agvé}tl&aﬂ p?:ir]e padifg BR88sh t he

use of every one of I scussed herein basically provides for
an ext eribledenisedus A df theafarspert pipsel . sAs wlinbe amhtlaneéfurd‘leatbﬂloe\r 0 Caweciowt .

WD 00/ 76891 13 PCT/ SE00/ 01003 It e, under o d hos ski || ed n t he
It ha st DO e JrBesBloten b L Pleds 1° Pl e ootlr

i nventiop H&a&i*&ﬁk‘tbe%l%ﬁ%&' & oft}{e??oh%%n?a%% dt H@rxﬁ&fr cn‘&’ﬁhﬁ&ehﬁal%ﬁﬂa&?@@f e t he
appended gl al ns. [ 76891 CLAI M5 PCT/ SEO0/ 01003 1. A transport pipe

(1) oftra@ls;pnrepnmathc ref use suction system conprising at Ieast one bend (2)
d neans fixed to the inner circunferential surface of the transport pipe
1) and extended into 5 the transport path of the material transported in

the trangRAfpadt fiste(7 Has)anfuPpet ﬂﬁﬁ)aﬁﬂﬁﬂ%@ 8Qﬁatr1§@h€illﬁ§trét9@ eMBadintnt isHamirpe
bend, characterized by an inpact plate (7; 17, 17'; 27; 37, 47) provided in

an ar ea bubghat ferether applivationsmmep betgivim e diffasent shape Tlu%thBéﬂreﬁ%crﬂéﬁd HOrg ust

ft th bet st.ant | [ d

(2) “or - (TP NS By BSiEEC, Sy R A e bl bl kBl o'k iR F ol G

2 m 1 thakvidy it tre@l ddge 7a and

hor i 2ot al 1y, 8&‘2‘?‘3@&‘???%‘3@?‘?;‘3@6‘3?“ff%““.“’ﬁ‘????ﬁ R an TRy e A i
¢

b7 ovi dedl@tedgeqa?isﬂtclt@ﬁleanmnd surfase ofs therpip thﬂT@TYethéé aig 7 ispositioned Bt ithi pe
Curthce her fhidbs SARLS 8" Sabdiea 'S bitle 16 RSBk oLRTELARORPE 1 Ul ABH O

surface
spec1ﬁcally so that this upper surface 8 slopes generally outwardly from the inner

circumferential surface of the transport pipe 1, as seen in the transport direction. In the
illustrated embodiment an imaginary extension of the impact surface 8 forms an angle of 30°

20 (not specifically illustrated) with the center axis A. However, it shall be emphasized that this
angle of inclination may also be varied depending upon the specific circumstances for
different applications. Generally, a reduction of the angle reduces the spreading effect and
reduces the wear surface 16 to a corresponding degree, whereas an increase of the angle
results in an increased wear of the impact plate 7 and finally once more in a reduced spreading

25 effect and in most cases in an undesirable deceleration of the material or even a risk of
blocking the pipe. The optimum angle as well as the length of the impact surface 8 must
therefore be calculated for each specific case, considering different parameters, such as the
expected composition of the transported material, its transport velocity and the radius of the
bend 2.

30
For the purpose of preventing transported material from getting stuck at the impact plate 7, it

is important that its rear edge 7a and side edges 7b, 7c are formed so as to closely adjoin or



~ 5 3. Atransport pipe (1) according to claim1 which before the pipe
bend (2) i¥O0M{76%ded substantially horizontally, characteri PEWSEN/RIBE t he
i npact plate (17') is provided at a position around the inner circunference
of the transport pipe ( 1) that, with regard to the material transport,
corresponds to a side surface (5) of t RO transport pipe ( 1 ). ' 0 4. A
transport pipe ( 1) according to any of clains 1-3, characterized in that
t he i npaotingst &t dae (Mer $Ttfack Bf theopipe 37Whéi sérhim aciroudar pipesl sedim the illystrated

t t di ti d 7 th i i ded bst i al | |
w ¢ and eaRariRLey SF it Serind inls A FECORRL Aig 8k Grbethe
t ransporjrinpith€edged of theShfpactGASE T to Connect o feQfmfdr ¥umEteOd Mthe gipRMdwihektemabl y

fixed to the inner circunferential surface of the transport pipe (1) and a
f or war d gep ger¢trtiyeqn; dunalebe sititabledioshaméas the pBtef 7 ahits rrar edgreta and side edges

ircunferenti.al, surface, of the transport pi,pe. (;..1 ). [ .t per.

S rface%%s??’fg;thezg’jan%%?hﬂéyhbfe toptﬁﬁf%arscflgepésslﬂbeé’%igr% t§ae‘g%%r\1/v§§djlﬂc§ ﬁngm

t he | NNQrawing FiputLaISs illdtraRy (a2 6P cOinebiiéh WithnsPRFWardiddge (d)the afips&ephute M t he
transport direction. 5. A transport pipe ( | ) according to any of clains

1- 4, chanachepioridgdiwith hsupnomed ienfsading slosneati angangly) frpm the miang Hfthe agpact

pl anar r face e 7689 P . : t

bi po( SOREL & ShTRrb s el e Gle BRI BN SPRE
pl ate ( Yranspbft pipe 1) for Suppvrimed tHeafsrward vdgarnglthst thpneh thelidcliastidnl8f the§late7. A
transport_pipe (.1 ) according to any of clains 1-4, characterized in that
ke irrpa’ﬁilbSP}Qﬁlélf)ée(%Qﬁ;dlitm)ceiagoﬁ)?hﬁ@@“ﬁ@wqib“ af tgtxaesPaihpies lsur f ace (48).
8. Atransport pipe ( 1) according to any of clains 1-7, characterized by
at | east one further inpact plate (7; 17, 27; 37; 47) provided after the
first i mpactanppdt pipe dSeqifypediin thid@ahnanapgysteddicc@dirigo, the invehdosabeve all
position around the inner circunference of the transport pipe ( t}]\ ) and 10
i nt endedbd ¥THEr9SiKE RORiNSY dheatranspored material Wil hit the wpnse syiace §,efr the 1gpach

met hod epgdl e i f r.an r ' ;
pmeunat PEE of ASRAnD? HE Hitporl feOlor of 1A TRRZ. ol Rerlors O e Fuaterialy
Ifeans amtmndpoxted it thet fipe il mdrchangecjust Beferetthakntsanck af ¢heomatenial inta tepland i pe

(I') and are provided sq as to extend into the transport th of the, 15
et e | aPo SRS OPHE IR SOPRAHOROTIY g pRoHly Bt 13, enface BB, theCbestt The

reduci ngedyitgs e far Rast iEsePpdBofiEsthe GRALRA WA e the! dirfaB@bf &k pipPdEhAd Rt €
(7, 17, 17'; 27; 37; 47) is provided in an area that, seen in the transport

di r ect i engthér psitjansin thebarde?, with wgagdite tthe framsport idéreptions thamwitbowdka centact

bst ant j.al i ght ti 3 d d f.the tr t, pi.pe. 2
& 10, ANl a2 6t 8 o PP 6 P e R e S SERI PR o, ¢
Johe pi peadtepsing 8ff theSofarké ende durbatkSteadhei viddr is Rfuc@P Bbmbargd t6 e asitvehtigred i n

that the inpact plate (7; 17, 17'; 27, 37, 47) .is provided at a position
around TH&IMwRayeassuefacef @rthaice thy weareon ahassieromill be serresppnylingfyashallgpen In

regard e ateri.al  transpor [ I 0 .

t her eor Prastitl, HF Ok Breabl AINRRIApoH° Wi B SRRt Crdh ARbLETIRb @Bl of |
that betierateFigl Wilb® meftEaled)hil the Guied WkidofSHb RN Riatlal sliafper agdeitsal thit, the
characterized in that the inpact tpI ate (7, 17, 17'; 27, 37; 47) .is provided
at a poSTosiverRctip® @ the hasd jand sharpi fractigne palh be reduced dn disalfs b drapring figures )
sthat,  w 0, e i : , 2 GOr Sy . ace
0 e MBSO Ol o PRLENERL SEAAPRANS SPLLERRANGE et bl il
char act eircurefdransial didlt pagdicul @Bsih thngitudindl igrectiorpefcthe plpet € (7, 17; 27; 37,
47) is provided after the first inpact plate, as seen in the transport
direction, in the sane position around the inner circunference of the

transporhe QleResurfate 16 illustrated in F igs. 3a and 4a refers to a calculated spreading effect with a

planar impact plate 7 in the illustrated angular position and when transporting domestic waste
30 at a velocity of approximately 18m/s in a transport pipe 1 having a diameter of 500mm and a
bend 2 having a radius corresponding to approximately three times the pipe diameter. It is

obvious that the wear surface will have a slightly different appearance when either of these



WO 00/ 768 PCT/ SEOO/ A 003 13. A nethod according to any of clains
9-12, char %qusgled in that the inmpact plate or plates (7; 'X(?T’S‘ioﬁ’m““?? 37;
47) is (are) fixed to the inner circunferential surface of the transport

pi pe (10) before the transport pipe is FiUt into operation. 5 14. A nethod
according to any of clainms 9-12, charadtleri zed in that the i npact plate or
plates (7; 17; 17'; 27, 37, 47) is (are) retrofitted in an existjin )
transpo PRraTIGHRrS (arelcl)anaf:d,@mdwspm@lyueeln aianspert pipspi@ataisiextended verticaldly Ao

R e T

surface efifarddngent bABGERYI6n Of the Wedd sudfabevill Rendgih B daar. been in operation for
a predetermned period of time or after a specified, nmaxinum allowed wear

has been neasured in a bend (2). 16. An apparatus for extending the useful

Id f f . i ti
ot use. St Biing e infefioh P RRRIbIG Hiodesd i ditferd ohiihlesdh, orac) 8 o) | ©
for att aelirsindffacn Adverdingnspdirit busi@al(eni!atn)ve ahel tfaasporgpipe redrpredded with)anand

si de edges (7h, 7c%‘_ intended to be fjxed to the inner_circunferenti.al
sur f ace 'gpagtilate L Hepbthe StarhePrior o pengPu intgrapgratiosd Jéhere @pssibleetigdmpest be

ositio t:
Cpper 1 e fin iR R ALRAL NG SE T BRI 08 Bl B°L:
the pi pehe pipe bénd An I-mwentausvacmmmne@ aboveg Iv&temra@lredhausapmssrhla B:dpthldehat
in connection with its forward_edge (7d) .the inpact plate (7;
By 47) tHALr £VER FRRIE timpagt né%t@%ﬁonfw& cadwAthar, syeh Qw@aenerw BH‘H ﬂebeﬁP%.‘ﬁ% afeffvet he
i mpact
ci ¥ ount oo ety Hipedif pE o@thel MFRHGHn, PR, b ¥EhGyd 0L MG
f or war d destygibed Tetjofittind of AevAtepMcedicht Blates M @seAwhbreAtr &l nohphssible Bo AinZension
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Fig. 5c and 5d illustrate further alternative designs of the impact plates 37 and 47 respectively,
according to the invention. In these cases the impact plates are formed with an upper impact
10 surface having a downwardly — the surface 38 — or upwardly — the surface 48 — curved shape.
In principle the same considerations apply to these embodiments as to the variants of Figs. 5a
and 5b, whereby the position of the plate around the circumference may be changed in this
case too. Other, not illustrated, shapes of the impact plate may likewise be used within the
scope of the invention, provided that they produce the effects suggested in accordance with
L5 the invention, namely the change of transport direction for at least portions of the transported
material, and thereby the desired spreading of its “impact area” on the inner wall of the pipe

bend.

Figures 5a-d illustrate an impact plate that is angled and curved respectively, generally in the
20 longitudinal direction of the plate. It shall be emphasized though, that within the scope of the
invention the impact plate may also be designed so that it is angled and curved respectively, in a
transversal direction for providing an angle of inclination for the upper impact surface that varies

along the length of the plate.

25 The invention is presently regarded as having its major field of application in connection with
so-called refuse suction systems, that is pneumatic transport systems for domestic waste. The
invention likewise covers an application of its basic principles to pneumatic transport systems

used within other areas, such as for industrial waste, waste from restaurants and hospital waste.

30 In all such cases the use of every one of the embodiments discussed herein basically provides for

an extended useful life of the pipe system, and at a relatively low cost.
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10" 9#10%& afeh it 142¥&ir{ the krdfspoi Action; hEGLABIRAERE r just after the junction between a
substantially straight section (3) and a bend (2) of the transport pipe (1).

L0 2. A transport pipe (1) according to claim 1, which before the pipe bend (2) is extended
substantially horizontally, characterized in that the impact plate (7; 17; 27; 37; 47) is provided
at a position around the inner circumference of the transport pipe (1) that, with regard to the

material transport, corresponds to a bottom surface (4) thereof.

L5 3. A transport pipe (1) according to claim 1 which before the pipe bend (2) is extended
substantially horizontally, characterized in that the impact plate (17’) is provided at a position
around the inner circumference of the transport pipe (1) that, with regard to the material

transport, corresponds to a side surface (5) of the transport pipe (1).

20 4. A transport pipe (1) according to any of claims 1-3, characterized in that the impact plate
(7; 17; 17°; 27; 37, 47) has a rear, as seen in the transport direction, edge (7a) that is provided
substantially ont a level with and is preferably fixed to the inner circumferential surface of the
transport pipe (1), side edges (7b, 7c) closely adjoining and preferably fixed to the inner
circumferential surface of the transport pipe (1) and a forward edge (7d) provided at a distance

'5 from the inner circumferential surface of the transport pipe (1), whereby the upper surface (8,
18; 28; 38; 48) of the plate slopes generally outwardly from the inner circumferential surface of

the transport pipe (1), as seen in the transport direction.

5. Atransport pipe (1) according to any of claims 1-4, characterized in that the impact plate

30 (7) is formed having a planar upper surface (8).
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5 plate (37; 47) is formed having a curved upper surface (48).

8. A transport pipe (1) according to any of claims 1-7, characterized by at least one further
impact plate (7; 17; 27; 37, 47) provided after the first impact plate, as seen in the transport
direction, in the same position around the inner circumference of the transport pipe (1) and

10 intended to be put into operation as the first plate becomes worn.

9. A method of extending the useful life of a transport pipe (1) of a pneumatic refuse suction
system containing at least one bend (2), whereby means are fixed to the inner circumferential
surface of the transport pipe (1) and are provided so as to extend into the transport path of the
15 material transported in the transport pipe (1) for the purpose of reducing the wear of the pipe
bend, characterized in that an impact plate (7; 17; 17°; 27; 37; 47) is provided in an area that,
seen in the transport direction, lies just before, at or just after the junction between a

substantially straight section (3) and a bend (2) of the transport pipe.

20 10. A method according to claim 9, by a transport pipe (1) that before the pipe bend (2) is
extended substantially horizontally, characterized in that the impact plate (7; 17; 17°; 27; 37,
47) is provided at a position around the inner circumference of the transport pipe (1) that, with

regard to the material transport, corresponds to a bottom surface (4) thereof.

25 11. A method according to claim 9, by a transport pipe (1) that before the pipe bend (2) is
extended substantially horizontally, characterized in that the impact plate (7; 17; 17°; 27; 37,
47) is provided at a position around the inner circumference of the transport pipe (1) that, with

regard to the material transport, corresponds to a side surface (5) thereof.

30 12. A method according to any of claims 9-11, characterized in that at least one further
impact plate (7; 17; 27; 37; 47) is provided after the first impact plate, as seen in the transport

direction, in the same position around the inner circumference of the transport pipe (1).
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15. A method according to claim 14, characterized in that the impact plate or plates (7; 17,
LO 17°; 27; 37, 47) is (are) fixed to the inner circumferential surface of the transport pipe (1) after
the pipe has been in operation for a predetermined period of time or after a specified, maximum

allowed wear has been measured in a bend (2).

16.  An apparatus for extending the useful life of a bend (2) in a transport pipe (1) being part of
.5 a pneumatic refuse suction system, characterized by a plate (7, 17; 17°; 27; 37; 47) for
attachment in the transport pipe (1) and having a rear edge (7a) and side edges (7b, 7c) intended
to be fixed to the inner circumferential surface of the transport pipe (1) and a forward edge (7d)
intended to be positioned at a distance from said circumferential surface and a planar upper
impact surface (8; 18; 28; 38; 48) for the material transported in the pipe.
’0
17.  An apparatus according to claim 16, characterized in that in connection with its forward
edge (7d) the impact plate (7; 17; 17°; 27; 37; 47) has a support (9) extending down at an angle
from the plane of the impact surface (8; 18; 28; 38; 48) and intended to be fixed to the inner
circumferential surface of the transport pipe (1), for supporting the forward edge (7d).



