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WD 00/ 76891 PCT/ SE0O0/ 01003 TI TLE: TRANSPORT PI PE TECHNI CAL FI ELD The

present ipvention relates generally to pneunatic transport and
nor e specﬁ' |03}5ﬁ9§/ 5 relates to a transport pipe for a pneﬂﬁéﬁ@@?%nsport

system in accordance with the preanble of the acconpanying claiml, to a
met hod of increasing the useful life of such a transport pipe, according
to the preanble of the acconpanying claim9, to a neans for reducing the
wear at a bend of such a transport pipe, according to the preanble of the
acconpdilililnk: AIRANSBORT PBPEa use of an inventive transport pipe,
according to claim19. 10 BACKGROUND In the type of pneumatic transport
systens that are intended above all for donestic waste and that are

descri i instance our U. S. Patent Specifications 3 687 503 and 3
813 123%(2}#1816&;3#@ transported fromthe different insertion chutes in

transpopl pRBRSnTdMEbn 3618tel ?E&rﬁﬂbtolﬁle_ﬁhﬁﬂ& krahdportgktemonirdl tyrd dpetifiealyy ound.
The pi pe diameter of such transport pipes is usually 300% 400mm or
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vel ocity may usual | e approxi mately 18-24 S.: i har d
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material . Such abrasion occurs to a | ess serious degree 20 al_th bot t om of
st r ai ghendyfzack adranenest, pibeitacesdigee taprearableHf the acspmperying clewa lgéﬂfg L and
curves_t hat. are always present i sport system At such

posi t i B Pl IHX?‘H‘VS%W&O?%I’&?FQ"E e B A9 POr L OYe o o he bend wi th
a substantial force. In principle such abrasion will occur distributed
over the surface of the bend, but it will becone particularly serious, that
is deBACKRGROUND restricted area that, due to the influence of the
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illustrated in the enclosed drawing figures 1 and 2, where a f
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300mm, 400mm or 500mm. The waste is transported at a relatively high velocity — the
velocity may usually be approximately 18-24 m/s — and often contains hard and/or sharp
fractions such as glass, pottery, metal, sand and soil. Such fractions will generally cause
erosion, that is they will wear the pipe material. Such abrasion occurs to a less serious degree
at the bottom of straight pipe sections, but becomes particularly serious at the bends and
curves that are always present in such a transport system. At such 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 the surface of the bend, but it will become particularly serious, that is

deep, within a restricted area that, due to the influence of the centrifugal force, will be moved

from the bottom of the pipe and up to its outer, with regard to the bend, side wall.

This restricted “waste impact area” where the wear of the pipe wall will be greatest is
illustrated in the enclosed drawing figures 1 and 2, where a bend 2 of a conventional transport
pipe 1 is illustrated from one side and in a plan view from above, respectively. The waste is
transported in the direction B in a straight section that is preferably extended horizontally, but

that may possibly also be inclined relative to the horizontal plane and may even be vertical.
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that may possibly also be inclined relative to the horizontal plane and may
even be vertical. WO 00/76891 PCT/ SEQCQ 01003 2 Experience has shown that
when the PY4K§768H of the waste that contain the hard and sRET{SE0G/¢186X i ons
enter a bend 2, they are noved up towards the outer side wall 5 by the
centrifugal force, after having been transported or conveyed horizontally
in contact substantially with the boftomwall 4. Thereby they hit the side
wal | 5 substantially within the indicated, restricted 5 area that is
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especially where the pipe is faid under a building. In view of the above
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criticgl points of the stem .20 Up to the present day, attenpts to solve
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especially in systens containing a |arge nunber of bends. Another way of
sol vi ngroyad dNpmesdlyethe irequirement is a useful life of at least 30 years but requirements for a

useful life of up to 60 years may be made especially where the pipe is laid under a building. In
view of the above and with regard to the wear, the bends and curves of the pipe will be the

critical points of the system.

Up to the present day, attempts to solve or at least minimize the above discussed problems
within this technical field have predominantly aimed at providing the desired useful life
through special manufacturing of the bends. Thereby, one alternative has been to manufacture
the bends from the same material as the rest of the pipe, but with a much thicker wall. Another
alternative has been to manufacture the bends from a specifically wear resistant material, such
as a Ni-Hard-alloy. Both said solutions result in a substantial cost increase, especially 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
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



suggested in our own Swedi sh Patent no. 409 019. This alternative nmethod is
| i kew se Rasf@eessdPon a strengthening of the bend for the pﬁéﬁgﬁﬁ”ﬁp

i ncreasing the useful life thereof, but 30 suggests a slight I fferent
approach. According to said patent overlapping wear resistant inserts are
provi ded over at |east the portion of @ bend of the pipe, which is
subjected to the erosive action of the hard and sharp fractions of the
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sum up,reductionef theeresssedionarest abl i shed that the conventional solutions in
t hensel ves have perfornmed their function in a satisfactory manner, but
that they are all based on the principle of increasing the useful life of
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1Yy pequh&i ng yﬁﬁngﬁ(ﬁbg&ﬂﬁ bend having a wall thickness that is
S|gn|f|cant yre %ce as conpared to the prior art, and/or that is
manuf actured from a conparatively inexpensive naterial, for instance the

sane i al ining transport pipe. 20 The invention is
basedngﬁﬁ%hEAB§§Q&hfaﬁgﬁﬁéESWhﬁgfhe need for the traditional reinforced
pi pe  bendsiBRyiRe of URSEhRN RGP 8P bREIR AkRiplt ARd yeNagPropritRe WREIofor

abr asi on over a | arger surface, that is by spreading or exp andlng t he
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the wear or abrasion in each P0|nt of
art, and/or that is manufactured from a comparatlvely inexpensive material, for instance the

same material as that of the remaining transport pipe.

20 The invention is based on the understanding that the need for the traditional reinforced pipe
bend may be reduced by accomplishing a distribution of the wear or abrasion over a larger
surface, that is by spreading or expanding the "impact area" of the heavily eroding material
transported in the pipe. In other words, this means that the area of the bend that is exposed to
the abrasive and eroding action of the transported hard and sharp material is in itself enlarged.

25 Simultaneously, or as a result thereof, the depth of the wear or abrasion in each point of the
wear surface, which is in itself expanded, will become significantly smaller than in the wear
surface indicated in figs 1 and 2, where the most severe abrasion occurs when the
conventional 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



wear surface, which is in itself expanded, will becone significantly

smal | er t{@yolksol he wear surface indicated in figs 1 and gerMbRfgedshe nost
severe abrasion occurs when the conventional technique is enployed. This
wi Il correspondingly increase the useful life of the transport pipe. 30
According to one aspect of the inventign these basic objects are achieved
by fixing at | east one inpact plate to the inner surface of the pipe, said
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1§€en i Nt Bend $BNSPHrtesPodBsl) Bftende@l d rear edge is preferably attached to
the inner circunferential surface of the transport pipe, at a |evel

therewith. Furthernore the inpact plate 15 or plates are provided with side

edges cl osel y adj oi ni ng,.and ferabl. ei.n ttached,to the i.nner.
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the transport pipe. Hereby, the upper surface of the of the inpact plate
or pl atesumiférentsdl opdaayer ¢heatransponti Py afl ajlevel dharewish i Fwsdermere tha impacepiaica|

urface of the tran rt. pi.pe,.as seen in.the transpo .rectl
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surface of the transport pipe. )
at a distance from said inner circumferential surface of the transport pipe. Hereby, the upper
surface of the of the impact plate or plates will slope generally outwardly from the inner
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.



Accordi ng to another enbodi nent of the invention two or nore plates are

provi ded @fd®i¢@ach other in the transport direction, whepep¥pbdiisss P! ates
may be provided in the same or in 25 nutually di f f er ent positions around

the inner circunference of the transport pipe. Wth this design the useful
life of the pipe bend may be extendedseven further since the forward plate
or plates, as seen in the transport direction, are put into action as a
rear plate becones, wo e
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15after anot her the useful life is correspondingly further 20 extended.

In one embodiment of the method the plate or plates are fixed to the inner circumferential

surface of the transport pipe before the transport pipe is taken into operation, and then said

plate or plates are allowed to wear down, thereby obtaining the desired useful life. When

several plates are attached one after another the useful life is correspondingly further

20 extended.

In an alternative embodiment of the method the plate or plates are retrofitted in an existing
transport pipe after it has been put into operation, either for the purpose of supplementing
existing systems or as a replacement for a previously mounted, worn out plate. When
25 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

30 permissible wear in the bend.



In an alternative enbodi nent of the nmethod the plate or plates are
retrofitted in an existing transport pipe after it has been put into
operationY@PYEN for the purpose of supplenmenting existi RETSFOVYMS or as
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Fig. 1

Fig.2

Fig. 3a

Fig. 3b

Fig. 4a

Figs. 4b-c

the i nventi on,

is a partial side view illustrating an area of wear in a bend for material transported in

a conventional pneumatic transport pipe,

is a plan view from above of the transport pipe, illustrating the area of wear

corresponding to fig. 1,

in a view corresponding to that of fig. 1 illustrates the area of wear obtained when

using a first embodiment of the invention,

is a view of the transport pipe as seen from an open end thereof and in the embodi-

ment of the invention illustrated in fig. 3a,

in a view corresponding to that of fig. 2 illustrates the area of wear obtained when

using the embodiment of the invention that is illustrated in figs. 3a and 3b,

show a detailed view from above and a longitudinal section along line C-C,

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



Fig. 3bis a view of the transport pipe as seen from an open end thereof

and in the enbodi- 25 nent of the invention illustrated in fig. 3a, Fig. 4a
in a viewWdPV®8Yonding to that of fig. 2 illustrates the REESESHOMBRr
obt ai ned when wusing the enbodi ment of the invention that is illustrated in

figs. 3a and 3b, 30 Figs. 4b-c show a detailed view from above and a

| ongi tudi nal section along line CC, 7espective|y of an inpact plate used
in the first enbodinent of the invention, and WO 00/ 76891 PCT/ SEO0/ 01003 7
Fi gs. BGEigel Satd uditusaste aktbinetivea¢rhbelimerte i theninspaof plateeofi thp amtenppdratas sedn whe
invention, as seen in vigxs coLre%g&n%%ng to that of fig. 3b. DESCRI PTI ON
OF EMBODI MENTS BIOWFCRTTRPRIESH t awm'ng figures 3a-b and 4a-c the basic
principles of the invention shall now be described with the aid of a
presently preferred enbodi ment thereof. At the sane tinme the differences

i n conpRESSHRIPHION OFMBODRHEINTSlesi gned pi pe systenms (Figs. 1-2) shall

ined. In all of i ng, fi 1 as in Figs 5ad
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shal | bgowemeiasi&ed withethe bidofRy %@&énﬂ?' r&85edBmBbdiddneidleriok SATRY saiht figte f rom
those illustrated, and that suc nDdlgﬁcatlons fall within the scope of

t he i nvidatdiferencks ingemparitondvish oweendoraly rigsichefipi@s systemel (Pigp.| 1-Asshalithe a

portion_ of .a conventional transport ipe 1 of the .t - I l.qyed
o bneusitpiged PAERHEE b ARERERGS o Relhrdn thar S5 P PudRiqEls SRS
suct i onmexst §Mery stRImARBNBREIrMGIOH shARWR émpiekize@nhathté @sacticaladesipnt ofal
collecting station. The illustrated portion_ of the transPort pi p

el
1@onsi stéetals may diffr froae thase dllustratedeand: thansish modifications &l Bithin thescor eh i al |
straig@% %%%khgg 3, a pipe bend 2 and a second straight section 3. In the
i 11ustrated exanple, as well as in the |ater discussed enbodi nents of the
present invention, the transport pipe 1 inits entirety is considered being

extended horizontally 20 so that the pipe for explanatory purposes nay be
sai d t OARNRS striegethovel drawingohgured | and Zriusiratea PREHIqIsoTsa cIvieRtoRM ABIRPA! | y

nevin5 g oSS SARIART Sl B RIRBERE AU bl
1yerti calrbfpsOsudtionl dysechs" r ok abhivetih® nohehdvon iizsertical cipltant bhebourd cbldctafg er
the bensqétiol;ll?mﬁl\éeirll’ustirz?tec? up((:)?tioarll gfa %Iﬁa Erta]l?splo?tt gizae 1 consists of a first, as seen in the
transport direction B of the material, straight section 3, a pipe bend 2 and a second straight
section 3. In the illustrated example, as well as in the later discussed embodiments of the
present invention, the transport pipe 1 in its entirety is considered being extended horizontally
20 so that the pipe for explanatory purposes may be said to have a general bottom wall 4 and side
walls 5, although actually having a circular cross section. It shall be emphasized though, that
the conditions discussed herein apply also to a transport pipe extending vertically or inclined
relative to the horizontal plane before and after the bend. However, in such a case the later
discussed wear areas or "impact areas" will differ from the ones illustrated. This applies also
25 to other situations where a material transport is deflected from its main direction, such as by a
branch, where a transport pipe meets another pipe at an angle of for instance 30-50°. The

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



di scussed wear areas or "inpact areas" will differ fromthe ones
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As was stated initially, a basic object of the invention is to provide a

si npl e Wihdreapmeapithairatialledinousat andopriosenily gmpleiedicosdly msesures jeftakess thishe
i pe bend wi.th | ow cost therefore. be..,.nore .precise the object is to
1gchi evecoflﬁ?‘graf)‘iga‘ﬁ%arrﬁfrt‘?‘fs CPHES ﬁl%eeuSSfuTﬁfep?fptge Bg)ﬁ&j%ﬂggi ng a wall 20

thickness that is significantly reduced as conpared to the prior art,

and/or that is manufactured from a conparatively inexpensive material, for
i nst ancés wae sttadeinitiadlzr 2 hisiagbjetiaaf thé inveation is to provide a simple and appropriate

method of combining a desired useful life of the pipe bend with a low cost therefore. To be
more precise the object is to achieve this by permitting the use of a pipe bend having a wall
20 thickness that is significantly reduced as compared to the prior art, and/or that is manufactured
from a comparatively inexpensive material, for instance the same material as that of the
remaining transport pipe. In accordance with the embodiment of the present invention
illustrated in Figs. 3a-b and 4a-c this is achieved by means of an enlargement and successive
variation of the surface of the pipe bend over which the abrasive or eroding action of the
25 transported material is distributed. This results in a corresponding reduction of the depth of

the wear in the area where the maximum wear occurs.

Starting from the conventional transport pipe 1 illustrated in figures 1 and 2 the intended
effect of the invention is achieved by providing an impact plate 7 illustrated in drawing figures
30 3a-b and 4a-c. The impact plate 7 is here illustrated when attached to a forward, with regard to
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
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enbodi ment _of the inpact plate 17" illustrated in Fig. 5a, this plate may
in ot hel@SBBBIPIRSYi ons be provided in other positions around the inner

16i rcunferential surface of the transport pipe 1. 10 The inpact plate 7 has
an upper inpact surface 8 that in the illustrated enmbodi ment is planar,
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specifically 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
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direction of at [east these portions of the naterial .
result is that at least these portions of the material will hit the surface of the pipe bend 2 at
another position in the bend 2, with regard to the transport direction, than without the contact
with the plate 7. As a result of this the surface 16 that is subjected to wear is extended and in
20 each point of the of the wear surface 16 the wear is reduced compared to the conventional
maximum wear surface 6, that is the wear or abrasion will be correspondingly shallower. In
practice, the wear in each individual point will be reduced even further, since said portions of
the material will in most cases hit the inner wall of the bend 2 at a sharper angle, so that the
erosive action of the hard and sharp fractions will be reduced in itself. The drawing figures

25 illustrate that the wear surface 16 at the side wall 5 is extended or enlarged both in the

circumferential and particularly in the longitudinal direction of the pipe.

The wear surface 16 illustrated in Figs. 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



15 transported in the pipe 1 wll change just before the entrance of the

materi al {yJ@ kg bend 2, or, as nentioned above, in connggti hdsh or
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ut into operation. Where possible, the i ct |l ate.i.s in this case
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planned, or to replace a worn out plate in a system that was from the beginning provided with
an impact plate 7. This may become necessary where it has not been possible to dimension the
20 originally attached impact plate for the required useful life or in case the wear for some
reason, such as a changed composition or nature of the transported material, has been more
severe than expected. In this connection it may also be noted that in one respect the wear of
the impact plate may also have a positive effect. Through the successive wear of the plate its
altered impact surface will result in a changed influence upon particularly the hard and sharp
25 material fractions, and accordingly in a successively changed “impact area” that in time

further increases the distribution or spreading of the impacts of the material with the bend.

Figs. 5a and 5b illustrate alternative embodiments of the impact plate 17, 17° and 27
respectively, suggested in accordance with the invention. In this case the upper impact surface
30 18 and 28 respectively of the plate is angled, either in a direction upwardly from — the surface
18 — or downwardly towards — the surface 28 — the bottom wall 4. With such a design it is

possible under certain circumstances, that is depending upon the transport velocity and the
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al t er natjp v a3adilnRAtSHothet IRrARS AesiPhPdfhd fnpakf plad’dB72hd 47e88RE ValE! VY,
suggested in accordance with the invention. In this case the upper inpact

sur f acecg@yding tarthe fyentearpde thesecgsestthe impagt platesiage Enged avitheqn Hpper jimpact

irection upwardly.from-,the surfac 18 - or..do rdl 0 e
18 £ e s TaPHRRE L atb M 1 e NUERRE S o b vpvfary SR QUi Ak VRIS shabll®
cert ai NMn@rihCipBthaReas coﬁgﬁ@raﬂoﬁsdgpl@ndimwe ¥ROBOdinteatst sa8 Spovdrianed efthipy 5and
the WO 00/ 76891 PCT/ SECQ 01003 2 material conposition, to favorabl K
1S

i nf | uerféd Yonavhspsbudbe ngsiten pbihe e aaws tisplifcasferencenmay bpisbangednn thi
| ndi Catc?gq Yéﬁ'ﬁ;g)t%erdﬁ‘gthﬂlﬁgt%atéd iaddd o7 dle irgﬁact}[,iﬂﬁg ?naégﬁkmegﬁﬁé b ggecf&vghﬂlegfgngém

pl ate een noved upwardly towar ds e Si pI

W th regesedott hetifentiog] frovidedtthe thopprodacy fhrcefelB, sugBestatllint scbhiance with
1£osi tioning of the plate 17' around the circunference, 5 the exact val ues

rovi dithgyinvaetiose npmahn the shange of Sensporicdirestipa i@t denst perdpns ehle dr@spasd, 1 or
i nstan e .9, adni ddishiat e
furt he?g%{%?%’r %léi? ‘:E\?}eelggé@%)gérﬁsgreg%ﬁeﬁ%ng ?f%gtgf*ﬁﬁ%g é‘? aS?ngg%lﬁﬁ'gr respect iéb 'y,
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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.



10 surface having a downwardly - the surface 38 - or upwardly - the surface
48 - curved shape. In principle the sane considerations apply to these
enbodinen?@”&g‘gﬁ the variants of Figs. 5a and 5b, wher eb§CT/RE00HEEMt i on of
the plate around the circunference may be changed in this case too. OQher,
not illustrated, shapes of the inpact plate may |ikew se be used wthin the
scope of the invention, provided thatlﬁhey produce the effects suggested in
accordance with 15 the invention, nanely the change of transport direction
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enphasi zed though, that within the scope of the invention the inpact plate
may al so be designed so that it is angled and curved respectively, in a
transversal direction for providing an angle of inclination for the upper

i npact surface that varies along the length of the plate. 25 The invention
is presently regarded as having its major field of application in
connection wth so-called refuse suction systens, that is pneumatic
transport systens for donestic waste. The invention |ikew se covers an
application of its basic principles to pneumatic transport systens used

wi thin other areas, such as for industrial waste, waste fromrestaurants
and hospital waste. 30 In all such cases the use of every one of the

enbodi nents di scussed herein basically provides for an extended useful
life of the pipe system and at a relatively |ow cost. WD 00/ 76891

PCT/ SEOQ' 01003 13 It will be understood by those skilled in the art that
various nodifications and changes nay be nade to the present invention

W t hout departure fromthe scope thereof, which is defined by the appended
clainms. WD 00/76891 PCT/ SEQCQ 01003 14 CLAIMS 1. A transport pipe (1) of a
pneumati c refuse suction system conprising at |east one bend (2) and 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 transport pipe (1)
for the p f reducing the wear of the pipe bend, ch ri.zed by an
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between a substantially straight section (3) and a bend (2) of the
transport pipe (1). 10 2. Atransport pipe (1) according to claim1, which
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t ranspar t psitieatara@md the ihet caasplerdncy op ehe( tignspare pipdi (M titag eutly regiard: foathas
1-4, characterized in that, the inpact plate 30 (7) is formed having a
pl anar RABHE! ragspeEceoregyondyg @W“P@B%fa%%%%’/fomw 15 6. A transport
pi pe (1) according to any of clainms 1-4, characterized in that the inpact
plate (17; 17'; 27) is formed having an angl ed upper surface (18; 28). 7.
19A tr anspor tA piapspoftlpipadboacdoring © cayn df whichibebord 4l piphdreadt(@) 1szexiendedt hat

the inmpact 5 plate 7; 47) is formed having a, cu d. uppe rface. (48).
5. A t PabpsRLd E%@néaily, sfgastaringgl g hah (e dmpeyt s Iy s PE@VA@E‘Q@#&R%@&%by at
| east QRRMAUWLE NBRer 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

25 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. A transport pipe (1) according to any of claims 1-4, characterized in that the impact plate

30 (7) 1s formed having a planar upper surface (8).
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operation as the first plate becomes worn. 9. A nethod of extending the
useful life of a transport pipe (1) ofjzn pneunmatic refuse suction system
cont ai ni ng at Ieast one bend (2), whereby neans are fixed to the inner
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transpoyt7; pi°Pe7)id fori@ll hiifg PYARASBupbr Ju@fae@(?vsgzg)he wear of the pipe bend,
characterized i'n that an |npact plate (7; 1 27, 37; 47) is prOV|ded

in an area that, seen in the transport direction, lies jUSt before, at or

just after t uncti.on het ween sub ntl Yersibd ht nd a
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EranSpOﬁlbteRBpeﬂgils)foﬁH&ihd@ﬁng&r&éaﬁl pemfa@msx 2) |s extended substanti al |y
horizontal l'y, characterized in that the inpact plate (7; 17; 17'; 27; 37,

47) is provided at a position around the inner ci rcunference of the

transpogt p ard- to t he mat er
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cl ai m 9impayt plater @NIPOLT; :m ag) Eﬂo)vﬁeﬁaéﬁebﬁfeoﬁﬁt irigach plee, e der( al)thearanmended
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corresponds ace ereo A nmet hod according to any
of clainms 9-11, characterized in that at |east one further inpact plate

(7, 17; 27; 37; A47) provided after the first nﬁact plate, as seen in
the trahspoftmetend @f(ﬁxie@ﬁm& the pyedil diferal HBAIPPBRIPEHALAPR PIFIMaHR gFiuse suction
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pl at e ogurfapd af s t(a?lspoi:t?plpé. (1);and %re Providéd )soias t4 axtend fritx @it tramspdre pathrodithe
circunferential surface of the transport pipe (1
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Lpi pe i smptgrali wnspissriatthe fanspont pipea(lndoh g PRERASE ¢ uee%éﬁ% f @F PY- 12,
char act dn 'dZ@lfLr &ein?%f ttil?it mg]g%ct Efa?etﬁé?'y 17p|2’:17tgs, ﬁ,‘7),1§ f)?ovuﬂea m aﬁ?areastﬁat 4a7)

is (are retro rtted I'n an-exi nsport  pip after 1t has been
put i ntweopear thei Wansport 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;
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
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.

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).

characterized in that the inpact plate

| at es : 10 17'; 27; 37; 47) is (are) fixed to t ]
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