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WD 2097/ 065966MT/ 1120061000115 METHOD AND APPARATUS

FOR CONVEYI NG MATERI AL AND EJECTOR APPARATUS

Background of the invention The present invention

relates to a nethod as defined in the preanbl e of

VP 20070659%60r conveyi ng material by applyi ng £rEN8¢0a115
difference in a conveying conduit, in which nethod the
material is fed into the conveying conduit and in the
conveying conduit further into a separating device,

where the material being donveyed is separated from

t METHODRYAND APPARATUSc FORtGONVEVENSG i MATIEREALr AND
| EIECORAPPA genveying conduit by means of an

e] ector apparatus, whose suction side is connected to

the separating device, said ejector apparatus being
opackgrourd of the imeetiong nedi um which consists of
aliquidis mst, especially an aqueous |liquid m st,

sai d medi um bei ng spragd throu%h at | east one
sphgyPie§enbIVention selakeefea BiethagaiArERRE N theopreamble
sepaiin mg’oeloem_eyinghﬁﬂehmw applFirs ar ptwslesg tdlffgn‘ence in
app s i-ned. i e ;

f ?)r eé%%ggn%&?q%f@r [ al‘phfﬁ?epgétg‘%ﬁglt@%lzr&?%?élr ?éalr_ﬂe%nmto He
f 68AVEVAGsERAUIL @Nshit ithe canvayingrosndully fethar inkya sepa-
f p@tingaddvice, Owhepe Kihegrizteridu deind) corgieyedr isngeparated from

 PREEhloy G B ISR ERERof s BeBRER LS B Effed in
nii@rgoaveyhg, e9ndidit dohmeans af sapaiestemgpaerates, aipse suc-
mgi@nssitiens ebAnktid B BeYakpuratii@ sRvice, idaid lkector apparatus

C [ dui.t b [ . r r e . .

< B oBEr 180 ihgran. 8pshf0 A AtLE, wARER (BB B Hiquia
s anigt epepedalla @ rateouBdidijd opéstatsadd udediiranbeing sprayed
OPRFAIGH St MRSt WRAESa6Mid MozzROinkb dreafdctopeub@HiteRted into
PSR AhE BBt g Tedi um of he of octor and means

for 30 supplying a liquid to the nozzle, and which

SRS PLAPLOATIS, TERIES LaE oBRRRLRS: Skt priamble
oo et (e Sh POREY RS FHEScEl.PHeRraBEl Bul FRafial tR%Food
eindustirngin pacticwar sipaghtaring effakeand fged Twaste, or working
| pu&ALLPTH @haﬁné&h%%&ﬁ n bglrt?fét aggﬂ@aﬂi&e ofGE Preddife dif-
to claim 2l ~ WO 2 7/0@5@ 6PCTLFI 2006/ 000115 2 ucts. . .
STRIENES N3 CORVEY NG SONAUE, SpidhARPFRTUS FYfpPrising a materia
dicenveygied icandpicid i septarabingOdesicel &9id Anedonseiovusreating a

C AleRERE SR8 ROl th@ DY g cARBLR BY UsHPAn ejector appa-
ap rat% used | n cgﬁgaunctlo W t < | E : id
gég%%", OfReTHSIAN 8ldSals FenRBFRsy Ky the s¢ I8 8RRy Sal
mejecor apmaradls yodingnoperated usirer e tapevatingr nmediem and
C ; r r 0. .
aegyrEsha & jepdh oht ridle i SR 2. M BRANARS B using
vERe Jid saigh S STeeRPer tm% g omﬁg estRIceNg means for
negpblyirg H digwid eobtheisiomley saduwhicly apearaiuswbociprises at
NeGY! ¥ﬁe p@%ﬁ&&# ho2le ??Pér?d%d in %o ‘P{é‘é?yéﬁ gefé‘&w“ thb&) said
means Of ~vacuum generators,” such as to an ejector

aSiester dybe) being directast tawprdaths, sepaatindoglgnaent and ex-
t yehdidlgl nte thetseparatiag @env@ntng conduit by an ejector .
in which a pneunatic apparatus is used to spray
pressurized air into a nozzle, which again creates a

ndfi& invenppesiise eelates ke aforirgfPhgevisedercordingto claim 21.
conveying conduit is typically provided with at | east

o] val ve el.ement, and.the 15 a repl ace -
aea e MOSTRet codtiia e AR ety SRuAiR] th qtiizing
claopressuraedifference) designed especialy afar sanveyingsfood prod-
pneumatic air is supplied to the ejector apparatus at

a constant pressure. This therefore always invol ves

the sane energy consunption regardl ess of the actua

need for pneumatic air. In possible blockage

situations in 20 the conveying conduit system
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35 The object of the present invention is to achieve a
conpletely new type of solution to avoid the drawbacks
of prior-art solutions. The ob- ject of the invention
We 2000/06veat e a solution that will nmake it pd@®SITHBI066/000¥D5
2007/ 065966121) 06/ 1) 419115 3 to produce a nore
efficient suction by an ejector apparatus in general -
and in particular during bl ockgges of the conduit
system used to convey material” A second specific

oRjcest s@én t4ae nhéé’ceBFéd)urbt‘sS A &yefaAt 6f @hsotyHd 98 disclosed in

AR A e T

néstatTihese aresalae apparatis gatd it epnidrdian with 6. geshipsagal-
f ll’éﬁsh%hé’l'% ﬁ‘FéteﬁBl Fshé‘orh\i’é/;ﬁéﬁ IrPB do’?résb(ﬁfdﬁfr’é %élrﬁ‘ner, typically

ect el %gﬁ [a g f X &g\ 0cess-
é'PFBT‘a’iei Ri&cep r¥°n‘&'?1‘§/ Otryfﬁ‘é’ge &P” ?JBFFSC 8{ i ghSUISFRPT
nerg@.t Sueh @pppasatus. anealsanused foppreaying foodstiusta and waste

VRS WHR AR @D A ndh s, t'ﬁiﬁlcéﬂh} | tﬂlfy odll&e 'rfé@bt@e pres-

for u I N, _conj uncti on
naues By U0 A aeLemA R B fefatls rBSgR fcre-
i atedtin ancosveying rasduitabyyeesns dfatacwiunt gealesatars, such as

p%%sbigc%oi; %p?‘é?ét‘hst he BRSEeRLG g Eéﬁbtﬂ@t 088ct9bn S'@Q'y'plcally

arti I.n _prior rt so Utl
osredied §f b cenisyIBoneauE by 2o FiRGtEh 1p DI Bl Pheumatic
r ephpacatuseiseused)yo rsmay ressurizal iadf intesz nogeieprwbich again

t Reahtrient uUée tPﬁ |ﬁfthbh€or\\ﬂé§ﬁﬁ$ 'c%ﬁd'u?c nm@hwnvey|ng

characterlz eration of

n&gathiids AR B8 e dassOR RS ieent, and the
atau:mldmmgf replacenheny dir enténing tthe ddnduitois rpgrdatedsbyropen-

opp%“selfr{deictms‘i’n%‘%ﬁeexbﬁ‘%légél m’%}gc fI'rno bP—%IrtE“SsbgR‘i?rg‘l pneumatic
sl v appBed oofHeL AP | AP AEAE D AL hEoBs GREdh satEe- This
z shétefonebheady®invdiecs bve sanu: ensrgt)ddonsmmmtioyu regardless of
Ctiﬁéaéc{tﬁél ﬁ%@d%r%uhét@ﬁ?ef’n adbs%lﬁé 'Tﬂoa(a%e? sjitlB€ions in

us 0O i'nvention IS ch | Ze
tr'i © fUMEYING FONFHHA B YR ERHNBFIPE: T a¥ﬁhadﬁ'émﬁ‘§d ap-
t Ipdicabiay i foe deassg:rtﬂopkage:ﬁ@rdthm/d requios diepgrate apedratus
DYl kst L'ﬂ%g"sp FLHﬁ‘q@r tt: Sszol Hs ﬁ%v@'lfmlthﬂbﬁstﬂé%ardmg

ej ector

ad@@ta%noqo @ﬁavw@eam%rm.'ﬁm ange diffetant Feduirements.
Owﬂél@oveﬁ,d inf ptibeaef aolwtions e materl'ﬁhetoa;bpacanueyecﬂ may

32:%uF tblémg: g;f é‘r%%lltél‘?ﬁ‘@d" YafthaE8Gh 8heZ8dsPyirBRithkSvac-
uum apparatus, such as an ejector apparatus. The use of conven-
tional vacuum pumps in conjunction with or in the environment of
explosible materials is very restricted or even dangerous. Also, in
some prior-art solutions a liquid mist is used in conjunction with such
material conveying systems. This type of background of the method
and apparatus of the invention is also described e.g. in specification
WO 2005/085105 and in specification WO 2005/085104. It is an ob-
jective of the invention to further develop the systems disclosed in

these specifications.

The object of the present invention is to achieve a completely new
type of solution to avoid the drawbacks of prior-art solutions. The ob-
ject of the invention is to create a solution that will make it possible
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WD 2007/ 065966PCT/ H2006/ 000115 4 of gases, such as
air, into the ejector tube fromthe farther end in the
spraying direction of the operating nmedium i.e. from
the outlet end of the ejector tube. s The ejector
VHRN0U5H® the invention is additionally chaP&EFE0PH15
by what is stated in clains 22 - 30. The sol ution of
the invention has nunmerous significant advantages. By
limting the adm ssion of gaseg into the ejector tube
or toits vicin- ioity fromthe "wong end", it is
pte prbotacea myoreefticiené seictioni Bney etctdreappaatos in general
apRA" Al YerReaer dLAA ttﬂoEEﬁ&eé‘Ef tﬁE do%ﬁﬁas}?stépr? used to con-
negatlvE Ip,ressure, g . 1.h”a bl oc fa e situation
o¥EVr At Rh A FechBf cTResific oRICGkeYS EBYRIHAR is g create a
bsohgiomgirt hdhichit dethenthef hiahd, @ goddyidldmmnblet protibeed by
I o j QL rd-ac A '
¢ SHE 8tk hpardth aRUTHRS ?%%ﬁ@%ﬁfééﬁﬁ%% PriSiufs fin pe
efBERBFeH AN &0 g AHRIMERMT PDKICt| Afalhgydnyeiiipn Is to
| oteatehen ejjectorrappdratustizatdeae de otllizlslttpa_sia @atouirhgenera-
S .
0o/ iR fl ey Wpes Oraprlcaticils 6AG fioddue prERbis. ver
s?ﬂ@ﬁ'@e%ggﬁcérisépf@’@lat%r?dVaCWW‘yggﬁg'EﬁtyqrbNﬂlta?l'@t will be ap-
Qpht@tvl];edforl msad‘ﬂicghjlgact&)rﬁw‘ﬁﬂ‘i egphrisitseegteindlaramabl@nateri-
| 1 .
5 B SVlrorBHER A BB RAIN AL O HEBRERATH 1Y reate
| Ageyerem dhat witl (nake é ppesigiR to avoid the possible disadvan-
tages of smell and/or particles in prior-art solutions. Yet another ob-
ject is to create an ejector solution that will reduce the energy re-

quirement.
Brief description of the invention

The method of the invention is mainly characterized in that the gen-
eration of the negative pressure to be produced is intensified accord-
ing to need by limiting the flow of gases, such as air, into the ejector
tube from the direction opposite to the spraying direction of its oper-
ating medium, i.e. from the outlet end of the ejector tube.

The method of the invention is additionally characterized by what is
stated in claims 2 - 9.

The apparatus of the invention is characterized in that the ejector ap-
paratus comprises means for enhancing the negative pressure pro-
duced according to need by limiting the flow of gases, such as air,
into the ejector tube from the farther end in the spraying direction of
the operating medium, i.e. from the outlet end of the ejector tube.

The apparatus of the invention is additionally characterized by what is
stated in claims 11 - 20.

The ejector device of the invention comprises means for enhancing
the negative pressure produced according to need by limiting the flow
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medi um for renoving particles and reducing the

di sadvantages of snell with the ejector device. By
arrangi ng around the ejector tubes a shell part
WwoenMesdéoni t h an openi ng, preferably an operfGTgFI12006/000115
provided 25 with a closing elenent, for the outlet of
conveying air. By arranging for the closing el enent of
the openings to close e.g. in bl ockage situation
occurring in the conveying conduit, the suction effect

Corees SEuR A, by Bty e fong R aAe end i e
J .. By .arrangi ng,.a
CoPEEN B0 SRCEHOR 1 Blse PRETAS G EOr ol BP0 Qg HE St end
aoféhg ejectorgubkf ect reduci ng the water consunption is
achieved. In addition, if desirable and necessary, it

Is,possible to.add em.cals.to.the erat.ing nedj um
oy PR e Eot B1e riovanud s adtBapai hpetetiing by
efwhati isrstgtest irt hi@imtse22 er3@an be further im proved.

By producing a rotating notion in the |iquid separated

od v SRIEIOTC Bl | e Jion Rab B mesis IR sanh S tages.
p By kmiting theradmtssiony of gases heol ihpuejctarctuhé on to its vicin-
PiReFrortnadtvib g A, BE W ifdsEdié e RRPATRL vise WrfibiedRy of
opt'ion for feeding a second nediuminto the ejector .
déb? Ceéfact; quet;@g §@|cggrcgﬂg ttﬁeneeén an@l to mcreaﬁe %e negative
pressure, e.g. in a blockage situation occurring in the material con-
veying conduits. By bringing the outlet end of the ejector tube below
the level of the liquid surface, a very effective solution for improving
the negative pressure produced by the ejector is achieved while the
entry of leakage flow into the ejector tube in a direction opposite to
the spraying direction of the ejector nozzle is prevented. By using a
liquid mist as operating medium, a very strong suction effect and a
very good yield are achieved. In addition, a considerable energy sav-
ing effect, even 50 % as compared to a pneumatically operated ejec-
tor apparatus is achieved. In addition, liquid mist is a very efficient
medium for removing particles and reducing the disadvantages of
smell with the ejector device. By arranging around the ejector tubes a
shell part provided with an opening, preferably an opening provided
with a closing element, for the outlet of conveying air. By arranging
for the closing element of the openings to close e.g. in a blockage
situation occurring in the conveying conduit, the suction effect of the
ejector can be improved. At the same time, clearance of the blockage
is promoted. By arranging a circulation of the operating medium to be
sprayed, a very strong effect reducing the water consumption is
achieved. In addition, if desirable and necessary, it is possible to add
chemicals to the operating medium. By arranging a coaxial nozzle in
the suction pipe, the efficiency of the ejector can be further im-
proved. By producing a rotating motion in the liquid separated in the
separating element, possible impurities can be more effectively sepa-
rated from the liquid and prevented from getting into the liquid suc-
tion pipes. By additionally providing the apparatus with an option for
feeding a second medium into the ejector device, it is possible, on the
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WD 20071065966PCP 006/ 0001 IS 5 one hand, to further
advant ageousl y reduce possible snell problens at the
ej ector device while at the sanme tinme inproving the
ef ficiency of suction. By supplying a second nedi um

WOYBTHE6Wi t h t he operat- ing medi um and, i PCT/FI2006/000115

necessary, using the pressure of the operating nmedi um
for conveying and/or feeding the second mediuminto
the ejector space, a very advafntageous and effective
solution is achieved. By arranging the nozzle for the

S@n@rhhnmdtmmmtnet hdvaﬂf@g yiuekt fodsitsle nsrnzll eprioblems
%‘Ftﬁ’é’ rrl%é(ﬁ o?g RS St%%t IWRﬁhiﬁhe SHitfency

urlng gy i’s achlev
t wﬁuct:\orlo Bgowmwm aosﬁqcmd Mgdiem fggehersyih the gperat-

Irr@ ehediued 2Ry Fenecessahy ewgﬂhg \thenpeessubs teMege Wperating

907 chv el pBR O Rl eSS IRLAL ipks the
hWtOlb!}P@@fppa YERY advastagrpurednd gifeqtivessivtion isfachigved.
cav d@eaﬁguhgh@m ho®418Yee tﬁé@écbhdtrhednnﬁnﬁtuh@gsamélayf,\embly

NP el oL o e opbraliboriiditint Geaihg Gyt in re-

|%@m e manrufastioing Yedhnalogyhis gekievedwAlathensames hiede, a
byood solution for improving the suction of the ejector device is

achieved. When a substance of a higher density, such as a liquid,
preferably water, is used, the suction effect can be improved. On the
other hand, by supplying a second medium, the suction effect can be
further improved even if the operating medium is a liquid or a mix-
ture of liquid and gas. When a liquid is used as the operating medium
and/or at least as the second medium, the gas flow can be washed by
spraying this liquid, thereby eliminating possible disadvantages re-
garding particles and smell. Using a separate pump to supply the
second medium allows easy control of its supply. In addition, the ra-
tio between operating medium and second medium can be adjusted
at the same time. By adjusting the pressure of the operating medium
going to the ejector as necessary, significant energy savings are
achieved. In addition, by adjusting the pressure, it is possible to in-
fluence the suction produced by the ejector, which is a handy way of
adjusting the negative pressure and/or pressure difference in the ma-
terial conveying conduit as well. By implementing the pressure ad-
justment using parallel flow paths provided with a throttle element
and a valve which is opened and closed on the basis of impulses re-
ceived from the control system, a very usable and easily modifiable
adjustment system is achieved. If desirable, the conveying of mate-
rial can be started with a higher pressure produced in the ejector and
the pressure can be reduced as the conveying process advances. Dif-
ferent supply stations of the system can handle different materials,
for which it is possible to set different pressure requirements and
thus the settings affecting the conveying of the materials. On the
other hand, in conjunction with different supply stations it is possible
to arrange a switch that the operator can use to define, e.g. accord-
ing to the material being supplied, the pressure values to be used in
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spraying this liquid, thereby elimnating possible

di sadvantages re- garding particles and snell. Using a
separate punp to supply the second nmedi um al | ows easy
wotr/eésdesf its supply. In addition, the ra- PZ@/Fi3005/000115
bet ween operating nedi um and second nedi um can be
adjusted at the sane tine. By adjusting the pressure

of the operating nedium going go the ejector as
necessary, significant energy savings are achieved. In

a‘é@hVF?ﬁ\g gyc% ﬁgatseatam%yt Bﬁ‘aggﬁ'&fj f6e thdra] tthr@ttléoelﬁrbéletst to be
I,on 0] |
| ScitardBl o) Yerah et RaSERD el §?%2ﬁ} Ay, so
aiifd can tpeea;apteddforrf Eh&aﬁ@BVEWnlgn@f raatarials dtﬁfﬂrept rgnds.
CCI"FI@”S stéﬁr; :ﬁﬁgbl/rdgr@ga 'ﬂBﬂsﬁJ’TﬁW bf‘t@ .4.NeaBjieg SHeepassure differ-
rovi
| BAGE tnaasitStgsuEe b 08 riftetinl RoRY Uit il and this
cIrmepelrtqmcartnd)&a&ertheofextﬁpdeée@y rsrar@ngeacqarding ke the in-

C Qiahkidn é)ﬁsbﬁéha@leVﬁh)d él%@@él?leaeénﬁé‘étrdﬂ fHPdaﬁeLﬁfhbﬂc air to
%hUSt stemls ac esirab

§ o gﬂa Lnveving Spradit By weind eatdtelie, ammbod'-
pmeesuof thveothusatidm nieans] fast obsenving ltbepflewsiy ehe uction

bg» ddé?t%eﬁstﬁé‘%e%?é{ﬁb{? e RES GRS tﬁé*\@}@é@? d@mt:e, the op-

re at I ons S m_C,

aierripR Rl el appdliatts £af b eaFed BB PaT o yagiations in

dithfseflewt By figther areanging fentke anatenal removal means of the
separating device to function on the basis of commands given by the
regulating system, and additionally preferably to use pneumatic air as
their operating medium, the functionality of the system can be fur-
ther improved. The solution of the invention is excellently applicable
for use for conveying other types of material as well, such as waste
produced in engineering industry, e.g. for conveying chips. The ejec-
tor device of the invention can be used in conjunction with many
types of conveying systems. Moreover, the ejector device can be
used as a vacuum generator in conjunction with applications requiring
a negative pressure, such as e.g. wood drying apparatus, suction
graspers, smoke removal systems, dust removal systems. The ejector
device is very well applicable for use in conjunction with explosible
substances.

Brief description of the figures

In the following, the invention will be described in detail with refer-
ence to an example and the attached drawings, wherein

Fig. 1 presents a diagram of an embodiment of the apparatus of the
invention,

Fig. 2 presents a diagram of an embodiment of the apparatus of the
invention in another situation,



10

15

20

25

30

35

35 thus the settings affecting the conveying of the

materials. On the other hand, in conjunction with

different supply stations it is possible to arrange a

switch that the operator can use to define, e.g.

V¥R 2W97/865%6ng to the material being supplied, ROTEI2006/000115

pressure values to be used in WO

2007/ 065966PCT/ F12006/ 000115 6 conveying the naterial .

By arranging for the throttle ¢lenents to be

adj ustable, the versatility of the system can be

f #id.hBrpreBRABY @ddiagearnt oﬁag_ ?}?b@d&?éﬁ,@l oEQheErﬁﬁparatltjs of the

c . | ifferen i nds. e system

pm%@gg‘oéo@{rﬁll @t@at e, g. varying the pressure

differ- s ence / (negative) pressure in the materi al

C PTYy.e¥ iph@s & Ctitiel ap panehtlis la‘écéfdlﬁ?ftbytﬁéaérr%di MehbPresented

e qu(ie.gliﬁ %@;%mgf ngggccor ding to the invention an

oéﬁe I GO 2O nnect i on for pneumatic air to

the material conveying conduit. By using, according to

apigmhostiedBRts Gt tAlhtheY &HhbeAImERABS ther aPbs@tyus HF the in-

the E.I ow in the suction 10 pi pe between the separating

d&FNE8Mand t he ej ector device, the operation of the

apparatus can be regul ated on the basis of variations

| Bid.h6 préddivrs ﬁeﬁéﬁtbh%’bpﬁ%@&%é&r&ﬁfg tQendmIrtiin, and

renoval means of the separating devicée to function on

t he basis of conmands given by the regulating system

afrig.addiresents &ysenoaticemibogimentisof thecejeatorcapparadssiaf the

t hidntiperating nmedium the functionality of the

system can be further inproved. The solution of the

invention is excellently applicable for use for

c Detajlad) descriptiopesf the imventidnas wel |, such as

wast e produced in engineering industry, e.g. for

conveying chips. The ejector devjce of the invention

caRenEOnANg EansIc VB iRIFAI e FYMAsisespaaman conveying

caonduyitng, sy swkich. aMiluealityr of shepphj etationgevay ecaonhected

y _ i . y . )

A 128 EODV&" e FEDE Sholus. iy A g Copveying con

e dyit fi0b edP?F@fga apHIadus, CanHayegnalgnastisy On\&iirg conduit

:j sysheah _ia}zotaampafa’eihg rcldaqamaaISqo)at@drEat ffre terraitation of the
i i¢a u [ :

o PRVEYSR, EPRPUIO VS ERR, JREIhE el MR, B Rdteria

t RENYEYed d§ separpked edf A 68Nk UgRhdOreR, Erpmotheaniconveying

beirdedey 'sépalra'htedduetaaéﬂaWSt rermeled; 38(g.eaceoridingito need, from

e ] r .

E RS SepaPalinh e bt 3 WD é@%éﬂé%f%f*ﬁ%ﬁ%%i?g fgfurther

oProgRssing &tegen In e robedisaeri divstrategs/mdhe figures, the

separating device 5 is provided with material removal elements 25,
26. From the separating device 5, a conduit 7 leads into a vacuum
unit 6. The vacuum unit produces in the conveying conduit system 4
the negative pressure required for conveying the material. In the so-
lutions illustrated in the figures, the vacuum unit 6 is an ejector unit.
The ejector unit 6 is connected to a source of operating medium. The
negative pressure provides the force required for conveying the ma-
terial in the conveying conduit system. The ejector unit 6 is con-
nected to the separating device 5 at the delivery station, the main
conveying conduit 4 being in turn connected to the separating device.
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7 Fig. 3 presents a diagram of an enbodi nent of the
apparatus of the invention in a normal situation, Fig.
4 presents the apparatus according to the enbodi nent
woemenéseeh in Fig. 3 in another situation, FiRGT/FR006/000115
presents yet another enbodi nent of the apparatus of
the invention, 10 Fig. 6 presents an ejector apparatus
according to the invention, angd Fig. 7 presents a
second enbodi nent of the ejector apparatus of the

' ﬂYl%’HgéH‘ in ithe Redriidyasly domelLitol] Prefrablie at tnendppusite end

condul, t., Syst
TP S AP0 R LR P e Lo RBTRE! 8838 5, is at
slgasityone atdlvaselemente vaticheist epened grebglgsiegeds Maressary.
f'\fﬂﬁr’éhrg h‘%fééﬂiﬁtg@ Sré’s”srdreo rés\}?aglgw 'ﬂhéoéb/rﬁbéyﬂ C‘(ﬁihdlﬁ’twﬂ re-
CBIRRnaRt elmiured Bt Bie iprSeRie Bl dufrg 5B snsyres that
ptlaee‘dlaaerlalheotl:ra conseyed miovehenc U apnvgyghganduit 4 to-
smrg@thbrgédﬁaﬁﬁgqj@;@@g device, the materi al

conveyed is separ g. by centrifugal force from
the conveying air. The separated material is renoved,
e Figs.ac eadd2 pgesentnarémipodimet ofhthes apethati angd aepatatus of

5tl‘1é]t|ﬁvénﬂ@ﬁ%'\ﬁhlcﬁ°ﬂ$§]‘bﬁﬁ @nog’rméﬂﬂﬁn a,deldf Frh@lﬁe ejector ap-

processi ng. sta nt JIllLustr t he
f PRLRES 6 f?easg‘&‘é'rda?PFF@VrdEW%%ageu% gl e, apbafatus
mebaTprides atndsadt eheroperating, medium nozzle 122, which is pref-

erably directed towards the ejector tube 128. In the figure, three
ejector nozzles 122 are arranged side by side, and correspondingly
there are three parallel ejector tubes 128, one for each ejector noz-
zle. The ejector tubes 128 are directed towards a separating element
38, which in the embodiment illustrated is a container-like compo-
nent. The ejector tubes 128 are directed towards the separating ele-
ment 38, which in the embodiment illustrated in the figure is a con-
tainer-like component.

The outlet end of the ejector tube 128 extends into the separating
element. The separating element 38 comprises means for separating
the liquid and/or solid material from the gas flow. For this purpose,
the flow caused by the ejector device is typically deflected so that the
liquid drops and/or material particles or at least part of them remain
in a collecting element. In the embodiment illustrated in the figure,
the liquid gathered in the separating element is circulated by pump
means 126, 127 back through ducts 131, 125, so that it can be
sprayed again through at least one ejector nozzle 122. Arranged in
the duct is a filter element 140. Preferably the suction pipes 130, 131
are also provided with a rough filter placed at or near the inlet open-

ing.

The ejector tube 128 can be so directed that it produces a rotating
motion in the separating element 38. In the solution according to the
figure, the end 129 of the ejector tube 128 is directed to create a
tangential flow component so as to produce a rotating motion of the
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26. Fromthe separating device 5, a conduit 7 |eads
into a vacuumunit 6. The vacuum unit produces in the
conveyi ng conduit system4 30 the negative pressure
required for conveying the material. In the so-
WQ2H0EPS966| | ustrated in the figures, the vacPGHFIAPG00GLIS
is an ejector unit. The ejector unit 6 is connected to
a source of operating nmedium The negative pressure
provides the force required fog conveying the nma-
terial in the conveying conduit system The ejector

un uidh ThecCedtatitly mbtied amwseesgepheavw?rgpdﬁtvmg@ anditsolid

@?en%%! b p?é@éhé% o515 B %@%W%f%@%f%&w jgnent,
200 1@@@%@%’:!@12@@@%1)@@5 133%; radgéear iliguidecirculation are
Eﬂéﬁrabg/ eeRtddd fo b ated abbtanek frbﬂ‘n Qﬁéoédié& eRchef con-

FrEp e sBBataiY et 30 V18 ARGHFAORIFR HR diauia, it is
op@ﬁ&l@leartq @llazsaeauastaneeés§aemlca/lﬁersuahr@gaurlﬁxeng agents or
PS“E?A‘-’”‘“{R!’F‘?"’?Q' T T by Slment |5 provide

"R G S s T oy Rp RO S oSt the amagerial
t laedclmwéyammumﬁdtm Aheoseparatingecempantato g rhmoved into
S5a &bk grt% c??ﬂa%e?r%eﬁé\{v%ceﬂn 'b&dtWFuﬂﬁeF 'b?o&@éé“ﬁé’ stage.

e BBE ik 2ah 5s S AL b An B A n 44, isuch as

| cylinderspisipn eespbiiadionyomsbimguother devicghe appar at us
conpri ses at | east one operating nedium nozzle 122,

refer cted towards the ejector tu
195€" sepatia Gl pEnt HEahay bRiaiho ot Tie 2rpgahgement
afmrang‘@mlmrd'e_:; bl;hsl gserfaamd levely espplatnagted 18singereeg. limit
a%ﬁnﬂcﬁ\%@elﬁ?r 3l M%i@mcﬁlldté’epr?%el%g 988 |fn‘P.6 t?\%cgeparatmg
ej&%‘dpor nozz1§ gé%ﬂarture]s E Elre ﬁh b
88t ¥ia godigh i roidne viah quYAbre eferiRat, which can be
egbothoied; d€.§] astodieg tossignatsgavere byl thee liodtseitites 137,
T ar
S%Egﬁbfﬁﬁ:‘&f)rcﬁﬁﬁﬁeﬁ) %gd 'ﬁ')éj ap%‘é'i'?ﬁ.lst ﬂw %T’sd REmprise means
i FPEstar 'E"lé’d‘”iorﬂ'"'tgwé €i @Wé’fl & U"’EOTP%%é?eq‘"%é“aY com-
c prisenaifiow trensdudestareadgell inheheesepbratingleterh@ft to trans-
eXhieNAfo i on h $RBABAE W which the ejector device and/or the
filling/emptying of the separating element are/is controlled. The
separating element also comprises an overfill protector pipe 135,
through which any excess amount of liquid accumulated in the sepa-
rating element 38 is passed e.g. into the sewer. The separating ele-
ment is provided with a gas exhaust valve 132, through which any
gases having reached the separating element can exit, preferably in a
washed state, from the separating element.

The invention thus relates to a method for conveying material in a
conveying conduit 4 by utilizing a pressure difference, in which
method the material is fed into the conveying conduit 4 and through
the conveying conduit further into a separating device 5, where the
material conveyed is separated from conveying air, in which method
a negative pressure is created in the conveying conduit 4 by an ejec-
tor apparatus 6, the suction side of which is connected to the sepa-
rating device 5, said ejector apparatus being operated using an oper-
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el ement. The separating el enent 38 conprises neans for
separating the liquid and/or solid material fromthe
gas flow. For this purpose, 25 the flow caused by the
v zot/odsgevi ce i s typically deflected so t h®CTiFIR06/000115
liquid drops and/or material particles or at |east

part of themremain in a collecting elenent. In the
enbodi ment illustrated in the fdgure, the liquid

gat hered in the separating elenent is circul ated by

i p@@amz%hpc%?.goaacm Ui 4, ikl on 1882505 liqui
ok 16 o P B Yt o) e

etlemazz ihéd .arPegtatoniupet hES sdicested pivpards13sepreatiag ele-
gvided with a rough filter placed at or near

t |n et openi ng. as The ejector tube 128 can be so

di rected that it produces a rotating notion in the

sApesraiing go ¢heriamenBan, tie gheesation iofthadqegativegprassure to

t Bg |5|‘db‘gfc%d fshénﬁﬁﬁcé@%&ﬁr&ﬂ @d)er?ééH Hyuligitiag the flow of
direct

t 838R%D ogg [aisélg’pq]a t%r%g bteh&/\é %rorch?\e élre&lon oppo-
Vﬂé%SﬂﬁﬁBﬁaﬁm@O@l@émlﬁ lIt$ qnperatlrﬁgemueduam ng. from the

"BEEQPEF}U f’%‘?’ of:tHe %j%@t’dre b‘@rA 't I §ﬁ9a§8h'ﬁh@r‘eeﬂ€§ gen-
T t arat
CRETHON Of {BIRHLS SATEESUIE S SIS DIRKAoRs popifg oc-

| tarred mltt'letdcawa‘s/rM@mnpluetfmeh‘Maﬂr anged to be at a

di stance fromthe edges of the container-1like

separating elenent 38. Via circulation of the |iqguid,

; Recerding doore aBbashenk 06 she: mated e AdissioR pjgases
aﬁ'dwlthé}outtetWUQQOmteopbleveyeEmf tubexd@8iis lirhidged by bring-
| 'rgcg'tﬂe Jﬁageﬁgaggg'mp‘?é eé]E HY Qwgded a"‘lé%labelow the

| t
rﬂ‘ﬁ‘@l ilal '-e'a‘?fdtrI'EF digid éé‘éfﬂ?ﬁl %i Ef (‘e"?ﬁswé éeégg?@ﬁ%oaratus to

eberraoved @nor eheviedid fevel aosepaaiged. cont ai ner 40,
sewer 40' or to a further processing stage. The
closing el ement can be operated by an actuator .1

sibe Wyeation plfger e@"%d:ﬁ 8BnBPRAtIYA Q%W?ée\ﬁf‘ﬂe'?‘ater'a'
devéfegabifhBulie pratirialdgnefarenhd@8trypyint paniticaldry slaughtering

C§%F aﬂ%n%%gﬁyﬁﬁg%egg%oﬁk é?é?l%gl 'il?rén{&%éé}ﬁ'g%é@&?y, by
Mbire applgatior £ ao@r@scﬁwauca' Crencs {ha cupyeYng ﬁandu't said
ebppRAitus eopdistig 13 nateridl deshwiyiihg ecoraiuie 4¢| @ remparating

which LI
grsairess Aoy rf%gv@?%ﬁg%la%%@%% BessdeSrih Sonveying
neetduithey ajsag A Sieepr ARRATASHHA Qﬁ@aﬁBCtZQF f@ fircon-
MpRicted tadhé fs(épfaﬁ‘@ﬁl\h fdeviee BE Galdnejddies @ppaeaitisnpging oper-

SR o SO STt G BRplaes %%H*%'smg
t la lepsicone rmzﬂe:ézelmowzar femepraying rydignist yifk agd tafeusing
SQﬁérl%&n@étﬁ‘%ft‘l‘leabﬁérétlﬁgmhé@idrﬂdof the sjepegrashdgmeans

3B A L0R chnf SYPBVNG I B8] i MlpaPleh“arld which
a@appathtalsecomprisee afe[Rasitong ejeeiasntozde i) asgnged in or
€ .ridar da?tl & éd%Sr %@w@rlsthﬁaléeéjéE:@dﬁ fitbeebemrtiregted towards a

St P30, A ekt el o bl s 30

exite appafatuaidomprises waansi fart nbantingnthehgeneration of the
?@a@%ogre@sﬁ@ - bdNrddtikeRt Aesbriiies t6 el Byt Bmiting the

ylau O G555, PUsheB8 AIE Hitp; ¥ RECtSr gk L7 EPRLYS dista

the material is fed into the conveying conduit 4 and

t hrough the conveying conduit further into a
separating device 5, where the material conveyed is
separated from conveying air, in which nethod a
negati ve pressure is created in the conveying conduit
4 by an ejector apparatus 6, the suction side of which
is connected to the separating device 5, said ejector
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According to the invention, the generation of the
negati ve pressure to be produced is enhanced accordi ng
to need by limting the fl ow of gases, such as air,
into the ejector tube 128 fromthe direction o |te
WO2OHBSr ayi ng direction of its operating r’f@@ﬁ’gﬁ‘}?mo“m
i.e. fromthe 10 outlet end 129 of the ejector tube. A
typi cal situation where the generation of negative
pressure i s enhanced is a bl ocgkage having occurred in

t he conveying conduit system4, 7. According to an

eerio dli 28 meladivet tre thetdprdyinddiredhivasobthefopgrating Ifiedium,

(Ol LBl & J2hd BiibbRyghect of tube 128 i

y bringing oresald end of the ejector
tube 128 to a level belowthe level L, L' of the
I]rqtth@l esnbddiosentThiustratedvia Kigs. &) @nd Qr tappautietuend al 29 of

MBIRIPAMOTS BRSAARY 8 166¢Cbolbd, B‘?e [t 2 1 2P tAB9iquid

us tor coénve

nadréacaby adiistingoiie deye! %t %HU' FUrRsE |rhau%ﬁ6§>%ratmg
| elepadriti foinarthel stightien i img Fiaf. f aJ vetretef troel lioisd esurface is at

VY%(/Fi 29 65 d#ﬁ?uaﬂlgn qqui'lg ? f\PﬂeH‘gHétlfq)O @(JrHE% is at level

I catTon o
c'ené(lltf"&ﬁ'tlé%ﬁ'@"ra lawigsswoaeR leveldas '@C@ﬁﬂaﬂhe ' otlet end
CORYe)fi tiee efactol ttubesal 38pahat sufade 1dewli can aept at this

R 80hoY oC Bt LR A oBEARBY ol ibiSuh 137

y using an-ejector appa
whose suction side is con- nected to the separating

defgsC 8 #nd gaprbsene et SEcapantiotintEitngf thieeinveatiod, in which

ﬁ%ﬁpéfﬁtﬁ%% TEGbHYss BB SRELAPRBALIE Rpich e
| tendsdintostheasgpacating ielgment: 3@ insigei a shalt pagt tlﬁ@ Here,
Oﬂ%@bhv ifBOgakniPhakbed ehesti@h aandutietrpehfy 1U26provided

o the 35 °éqr§§1°‘€%njdf99%s%%aﬂg'ﬁ?‘to%§ G4 RE of gases

1uznzo,sthee&p@@e inaider theeslhelhpast 44206 linibed 128leassiig the event
ebe @t Bloddabe Reithe ebrirsfieg éoWiielss, a7, Thus, the passage of

gases to the ejector tube is limited. According to an embodiment of
the invention, the flow of gases is limited by means of a closing ele-
ment 145. The flow of gases can be further limited by raising the lig-
uid surface level L, L’ at least inside the shell part 142.

According to an embodiment, the material to be conveyed preferably
consists of bulk material in food industry, especially slaughtering offal
or food waste, or working residue in engineering industry.

By using a liquid as an operating medium, or by supplying a liquid
mist as a second operating medium or as a second medium, the solu-
tion of the invention aims at achieving a “sealing effect” in the ejector
tube, thereby enhancing the suction effect. By using a liquid mist as
operating medium, a good volume of ejector spray is achieved, and
. the suction effect and ejector efficiency and also the “sealing effect”
have been found to be very good. Especially in the case of a blockage
occurring in the conveying conduits 4, the efficiency of the vacuum
unit can be significantly improved by the method of the invention. In
the method of the invention, the admission of gases, such as air, into
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separating el enment 38 and extending into the

separating elenent 38. 35 The apparatus conprises

nmeans for enhancing the generation of the negative

Vo 28931065866t 0 be produced accordi ng to need byOT{FiA006/490115
the flow of gases, such as air, into the ejector tube
128 fromits distal WD 20971065966PC11F12006/ 000115

11 end 129 relative to the sprgiing direction of the
operating nedium i.e. fromthe outlet end of the

:'trg@tze%ct:ﬂﬁv%aell 2%8 gﬁ%’ﬁ'{%@ bPBgEitt@ra]'dikédtrcﬁH f@la'tige Riogthe &jec-
RSN 22 165 SroBanePuflet Bodof 29/ ghBrt bl i figures,
sig fianitedy Agdprding np tie ingeetions thBealragdemanir €k de im-

| Bldent&P R 3k aG el/pENt fromthe situation in Fig.
1, where the liquid surface is at level L, to the

situation in Fig. 2, where the liquid surface is at
| Byeusiog a diquid snist timghieosglutine of the inwnticedisageantages

195 S8 phchyls catda gl Ll o B shchhatrc
o Ob the Flectiry ShParaiimin EDANER o e R I FoRlis Bfpically a
18quid mediung eapecialiyrwat@it. a second enbodi nent of the
invention, in which the operating nediumis sprayed

i nt t i t tube 128, .whi ch -t i h

& Aot Ragocs aerTss srrsodiertabine sfod, Bt Jeaftmost of
t blee cmroeyi medjers asdfersepdrating mgédiam dsitSeparaiesh fiog the
é%gg[dw.' 81 is 6ﬂleea&'éﬁ|theRﬁéﬁerjréllzﬂowrtdnﬁ‘i'nﬁ through the suc-

, . at t the fl f £0 1 )
hondBIiend’ BAs e mixadAn; B PReratro anériut o g or in
eteatsegbnd rbledikradtow nTheeoparatieg nediomdtiow and/or the sec-
Thue, 0 T

B e N e ek
t RE ¥1&flovr hgwingscanse thapyal the sHekipn BiPS, Theganglow com-
climgrfram 1t efEutof,| comtafniggdisriid adropéetsandfer matgrialdparti-

b%lésaiiéiq%‘e@letcﬁ@q :iﬁ QHEIS rﬁﬁ ﬁéF?héﬁg?é ntaterafpar8és carried in

| o de 18, thecolEetibey S Eers 3B anyWhare FARY agF bypically
bebkvepedravedy.i Thé puttifieddgas flow és meadatted away. The opera-
is’ltﬁ)ll‘rgBF St o?ftﬁélc?uﬁs?{vré;ﬂ'i)%tmc? feé’trulrlégrv{figrlge WestALEd later

n engi neering.in y using a liquid as an
oS&r iy meyedeAlm or by supplying a liquid

Figs. 1 and 2 present yet another preferred embodiment of the appa-
ratus of the invention, in which the pipe 7 is provided with a nozzle
121 for spraying an operating medium, preferably water mist. The
nozzle enhances the suction effect produced by the apparatus, and it
additionally enhances the purification of the gas flow. The nozzle 121
is arranged, preferably coaxially, in the pipe 7. In addition to nozzle
121, there may be at least one ejector nozzle 122 and ejector tube
128 arranged after nozzle 121 in the direction of flow, the ejector
tube being directed towards the separating element 38. In the em-
bodiment illustrated in Fig. 6, the nozzle 121 and the ejector nozzle
122 are arranged at an angle relative to each other. The nozzles pro-
duce a suction in their vicinity, causing the gas flow to be mixed with
the spray, preferably a liquid mist spray, efficient purification of the
gas flow being thus achieved.
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30 m st as a second operating nediumor as a second

medi um the solu- tion of the invention ains at

achieving a "sealing effect” in the ejector tube,

t her eby enhancing the suction effect. By using a

WO 497/865A46st as operating nmedi um a good vol PEE/EEF006/000115

ej ector spray is achieved, and the suction effect and

ej ector efficiency and also the 'sealing effect” 35

have been found to be very googs Especially in the

case of a bl ockage occurring in the conveying conduits
the efficiency of the vacuumunit can be

S‘;ﬁﬂé P, o Refaiile, HEq Wby dhelrs YRS UOon in
gaﬁ@lpeggcﬁa@gbearegulatﬂcbacv@*dlng to need, e.g. by adjusting the
280rE oS He 85K e tten 89 BY1S plignphe ej ector tube 128

fromthe opposite direction relative to the ejector
spray 122, i.e. fromthe outlet end 129 of the tube in
t Figst i3ganes, presentrd peefervest snbodjmentt ofcthenapparasks of the

t hﬁ/e%'tfoﬁlﬂgﬂfé?‘é’“orfél%rhﬂokéf@ é@ﬁl‘ﬁgitﬁ%ﬁs?)128\éﬁ‘éaéuﬂﬁ%¥?de@}by a

Lo s 1 N Bt B Lad I MAKSIh e em-
ebodtmamteculltmtdat@d thias beeni anrasigask to ofxtend belewt dhe liquid
appApas LI'évéISL Weaeem ardfifg @emefnt@@dgbméﬁnhqwel shall 142
plSPE PSR CHBRAGHRG D¢ Ha Grah SHMIcALN B oiq iegitption at
tmssesmnel ofedimrgaancmmh apeaint dngwneiti by the eegﬁoatveai the

Qfﬁléﬁ‘%ugé‘%’ {%ér‘? etT%Eh;hé FO8Badd ta%v‘é%érﬁé@iﬁ' ﬁ.lrface L in

! H5g seRg: R o B e TYTthS o OF g Spparat-

mmg' ammenmhrﬂmghowgastex@ummajwefﬂﬂ/\pemdded imkbe separat-
i f I
E%n‘i@ 58! He@%n‘@lﬁfg o oweﬂ@ée%ﬁﬁé n?é&mrﬁ,y@ ht}’leacase

SE DR seraind qaadisn, o AR HIEHIEES IR Ay fhe gases
cpremirabllygldalvgutlté depptatirsg atemantniat ar‘1wasl"pmi statkeés In the
TR Dl o5 e Bl PRETTR s e frc
oI Ham 8Nk 147 sk fheh Epgiop HestWReD £9% gygcto oF tube
awag. andehesprayied matfdfd:#vel e]ecwtdmzzem; sa@y in The direction
08? &%' Ejboc%ér Scﬁﬁﬁ %st %cc%?a}ﬁ%g 'E?”é' PRGErIRAM St at
Ieast one opening 144 |n the sheII 142 is provided with a closing ele-
ment 145. The closing element 145 is movable between at least two
positions, a first position, in which the passage for the medium
through the opening 144 is open, and a second position, in which the
passage for the medium through the opening 144 is substantially
closed. According to an embodiment, the closing element 145 is a
clappet element, which permits medium flow from inside the shell
through the opening 144 to outside the shell. If the pressure differ-
ence between the inside and outside of the shell 142, in the area of
the opening 144, changes so that the pressure outside the shell 142
is higher, then the clappet 145 will close. The closing element 145 in
this embodiment thus works like a check-valve, permitting medium
flow from inside to outside the shell but not from outside to inside the
shell. Alternatively, it is conceivable that no closing element is pro-
vided in conjunction with the openings 144, but a closing element
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25 Figs. 1 and 2 present yet another preferred
enbodi nent of the apparatus of the invention, in which
the pipe 7 is provided with a nozzle 121 for spraying

w0 2ape6atd ng medi um preferably water m st. POTEFRIOZDBS

enhances the suction effect produced by the apparatus,
and it additionally enhances the purificati.on of the
gas flow. The nozzle 121 30 is,arranged, preferably
coaxi ally, inthe pipe 7. In aﬁ%ition to nozzle 121,

o ecf%?@és#ﬁzy ?58 gicie ang;% ﬁ‘# ?gp?{]%éz’cz 51%ﬁﬁa§ﬂ1aust valve

dildZetion of flow, the ej ector tube be| ng directed
towards the separating elenent 38. In the enbodi nent

irh r%%%ﬁlyﬂeﬁt gliu&rafetaemnf’r?ez h%ui"gltl?é‘g Eh‘?s ?r@g*d%ﬁ with

nozz f ranged

caeNeRInaRenings Hifh, PEa eﬁ?%‘duEgs'S'oggét oA 3 stbiaged manner
Vlcm thd vircomfsrarget betigashéll aw 2. ol e loweeendi 143 ofi¢he shell

pur I’lscgf %Ber&fltkiﬁah%uﬂ“‘fﬁré\yeglt 2pﬂﬁ ’eé&gtg)hcéa‘?{‘ et into the
2 GEPROBHYS SIRINERE 2806Nt dis licsﬂiscomalrwas FCHENo %ﬂg to
ORAT 8inbodimedt uthealvdvéhene fofthetdinellsis dhaped so ahdzopnmart a

;&Bg%r%ﬁa{% %@q %%dl ng to need, e.g. by

sprayl ng pressure generated by a punp.
Figs. 3 and 4 present a preferred enbodi nent of the
agpanahoamafl situationv €Rig.oB), derleasbre proponiien ejfethergases

8 f | |
| S8 MeEf I8 Rty e RO AR oLt s Bhouon
i Ithesenenieas 1d4s Wwhilenthe H%@eEﬁm@"&F\eH’(‘F §8P6Wtﬂﬂe element
| itgherd arisebieciaderviel tHe buctitve phegsAati, rggederetat the ma-

3 h 4

ign';f hgﬁ-&gh%ﬁ@ﬁ; ﬁH{g %I?)% réanﬁoﬁﬁli bﬁgﬁgegﬁﬁﬂgnﬁmgu%\ the
ofsuchlengaae is redugedamith thewpsylh thot e dgsing slewments 145
t fgh wsb peRinygsPe44 ofaihedefectdr shelha 42i arespmedadrm/me ejec-

I

t A5, uﬁ@*.n%t%% 7 RS gst Meroa S8 AP BreEreftedtf suc
tH:lng‘htEe guetienx pipRrs 4vdl ve 132 provided in the
separat- ing el enent 38. Depending on the operating

|bpﬂ]illﬁs§ate'sntl%|s Sififtfon. The closing elements 145 have closed
the openings 144. Due to the pressure difference, the liquid level L
inside the shell 142 rises to a height somewhat above the surface
level L of the liquid in the separating element outside the shell 142.
This makes it possible to enhance the suction effect, so the blockage
in the conduit system 4 can hopefully be removed. The liquid surface
level L’ preferably rises above the outlet end 129 of the ejector tube
128. This effectively prevents the entry of gases into the ejector tube
128 against the spraying direction.

Fig. 5 presents yet another embodiment of the solution of the inven-
tion, in which the shell 142 has no closing elements in conjunction
with the openings 144. In this case, when necessary, the negative
pressure can be increased by raising the level of the liquid surface in
the separating element 38 as stated in connection with Figs. 1 and 2
while the outlet ends of the ejector tubes remain below the liquid sur-
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of a liquid operating nmedium in particular a liquid
m st, the gases preferably | eave the separating
element in a "washed state". In the enbodinment in the
figure, at |east one opening 144 has been formed 20 in

WOOKEI® 142 in the region between the endPEPHI2846/00¢4S

ej ector tube 128 and the spraying point of the ejector
122 as seen in the direction of the ejector tube 128.
According to a preferred enbodigent, at |east one

opening 144 in the shell 142 is provided with a dosing
efaxe level L14Bhe Ehencbpgiasgs ehinthe ejddior subaVvieds against the

R e B B RIr RN B etel cognThe

opening 144 is open, and a second position, in which
t Rig. R psegEtl ain EfEtoRdnitivhliuhpughthkhembperhagt Itdktisted in

S a0 oLl e 8 a0 RIBPShE Sert me-

p@Mmt@ GREYEYRATViBvE DIressynrgiine rﬂeZFsrwrasesoed éiagigmmati-
t 68ilyPRN¢AT0 béAdsddPeiitipl B Rthdeldnt nllusﬂraﬁecpireﬁga & and

He PN REf 1 ‘fhé%i?ax@ S ?#?Pbd‘ﬁ A gl guhich
t AAas, HRGH as A, eflows Shtre thaeejsaisir jets andswitihgHeem into the
téﬁtt@hetusé@m THE efettorctulsed 13Bead QEkﬁdﬂlrﬁie@TBWa shell

1@?%1 {}Sttl H‘be H@g%ogér?g of Ehheughmﬁrliésa lda‘f'Ftl legﬁk V\\lll'?iCHeiS pro-
V|ded with openings 151 formed at positions aligned with each ejector
tube 128, through which opening the spray from the ejector jet 122
can get into the ejector tube together with the air drawn along by it.
Formed in the shell wall is at least one opening 144. The opening 144
has been formed in the shell in the area between the upper part of
the shell 142 and the lower end of the ejector tubes 128. In the em-
bodiment illustrated in the figure, the shell has several openings
formed in it. The openings 144 have been formed in a distributed
manner along the circumference of the sheill 142. Provided in con-
junction with the opening 144 is a closing element 145. In the em-
bodiment in the figure, the closing element 145 is a clappet element
mounted on the outer surface of the shell outside the opening 144.
The clappet element has been arranged to be movable between at
least two positions, a first position, in which the flow path through the
opening 144 is open, and a second position, in which the flow path
through the opening 144 is closed. According to an embodiment, the
closing element 145 is formed from an elastic material, such as rub-
ber or plastic.

In the lower part 143 of the shell is an outlet port 152, through which
at least some of the medium sprayed exits into the separating ele-
ment 38. The port may be so oriented that the medium flowing out
imparts a rotating motion to the liquid in the separating element. As
shown in Fig. 6, a guide element 153 has been formed in conjunction
with the outlet port 152 to direct the exiting medium flow.
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flow frominside to outside the shell but not from
outside to inside the shell. Alternatively, it is

concei vabl e that no closing elenent is pro- vided in
wongoamnevsion Wit h the openi ngs 144, but a cl a1 2006/000115

el ement WD 2007/ 065966PCTI FI 2006/ 000115 14 coul d
possibly be placed e.g. in conjunction with the

exhaust valve 132. In the errbogi6rrent illustrated in

the figure, the shell is provided with several

o[Fég.i ﬁgsre!;éﬁts peteénoamryembedtmenedf tihe @Jéctt@Humutwﬁuch can

kefNe t
rgim@;:ﬂseﬂ i: %he Godi l@lltoécl:&%lﬁgeﬂo ﬁ W\% shell ele-
sﬁPQQE&‘B’y htaﬁea &y elasrshane, guithi ikg @uneé %’&baﬁlwr@tcte@ as desir-
elaémenln $Be soifitdon tilsudti-gteddincihi ﬁgnl‘élgdlS@(tbltﬁ@ curved shape
gcﬁ I 3427 tﬁg%‘?ﬁl t 19214 BY8h eecﬂg;%&éﬁglefﬁ almost
,9&, anYp 50 ﬁag @dqect@,rttuags; d,28( Aihg ﬂg;ure additionallyavisualizes
pwmrtbnakenohnébetr@a&hangéam idf e tifigii@) ﬁm‘@éellével in an

Iel ket eihRIdabL AR gUn Of the shell through t

openi ngs Fiquid remains in the _
separating elenment. 15 If there arise bl ockages in the

sl efectopedevice iof enrd.indostidR EdHApRBEST atlledfti BHe eJector

CSR8BNE 52§50 NGB L 5 308 A, LR B
cln@gﬂﬂgséf%rﬁ@ B4BASSROEN®rdpdngingsa seropd medium into the
ejegedtor jehebb. e @éﬁcé'c%ﬁ&t@é?niéﬁsefcﬁcér%ancmg the nega-

. : ! =
£ BVRCRELEirk) phoddced OatBRURRT o, Negd; BYnlhitiag the flow of
Fogsea, puch &5 aif eintonihe gjacten fube 1RGfronoshegdistal end 129
erelaeiviestd 4he epray Rigearectibe drefd Bﬁéré{‘fﬁ‘g rRE8iUrR, §.8€ from

DR DU Y1 228 el SR al Whheunar above the surace

25 level L of the liquid in the separating el ement
opcebefingh® %heéhbbﬁl?meﬁh' Ehé’f%'h%ﬁ b%ﬁt@ﬁ?' Wa$ beRn arranged
BRENRE thoSerRhfdy B RbAcH BD 1685 SRe RN He f%afraed n
sthe sbelll dnead second efrabadingent, sﬂae sthxeii/a%s additmaﬁydpro-
19R1eRf withenfdapEt MStfépgh&&ﬁﬁ EFF ér ﬁf'rflﬁ Ithe! HoR Y605 the
tHSeﬁ[ﬁ 3142f a‘osneese'm odlment r?é: o%remng 44 is disposed in the
shell 142 in the area between the upper part of the shell and the

lower part of the ejector tube 128.

Formed in the lower part of the shell 142 is an opening 152 for dis-
charge of the ejector’s operating medium and/or removal of the ma-
terial being conveyed.

Provided in conjunction with the opening 144 is a clappet element
145 for shutting off and/or limiting the flow through the opening
(144).

In yet another embodiment, means for directing the medium flow are
provided in conjunction with the opening 152 in the lower part of the
shell 142.
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30128 agai nst the spraying direction. Fig. 5 presents

yet anot her enbodi nent of the solution of the inven-

tion, in which the shell 142 has no closing el enments

in conjunction with the openings 144. In this case,

W7 PS8ssary, the negative 35 pressure c af CBEI2006/000115

i ncreased by raising the level of the liquid surface

in the separating el ement 38 as stated in connection

with Figs. 1 and 2 while the opypl et ends of the

ej ector tubes remain below the liquid sur- WO

2A0d0fH0g 6RPETpl 2Py effiddiniéntf abe Heviek tomprises means

ey I}frlﬂé r&asaetslebgf %Hé?\engbg'%a?gt EH@%L&?& él'g:?'l'? of fife ejec-

on I1s ente

6&|’U'r g'é‘é‘ht]s?%\ﬁoe? deve)rbelamt the l&ﬂ'ésﬁl’f& %d#n&fzﬂ%ar the
| Bjactbr dppdratust MByditay et Ieastponsest dre evegcithgrethe liquid

15@*‘@%? RSP hEPER RS, s Moy POVBNE ke Ldeff other.

cAﬁ fjecteyedecy. aqcardlns tonbiggi fedftd i/ FaRs DR aﬁ a vacuum

Fgaferatornd rﬁan@‘t?ﬁé@bﬁ@pﬁﬂcbh@ng reauirny nbgatiee pressure.
suction pipe 7, fromwhich a gas, such as air, flows

into the ejector jets and with theminto the to
eM&th shetappasatumsof the inyesdian, a glanifigard: isperovement can be

sHeRfewldeth Bie avFdiRinh Pgrdducll b eth@apapbaﬁﬁtdlsoflnt 58 embodi-

ot gt Ae Bl 87 she] ayve“ﬂ%@Hs RePYA i ha¥ Bty been
epboub0.Bubd. ﬂear,tan@@glenm.\oaﬂmar@fngb@u@ Os%rbaar hagheen
t P@a@i&Pb?ruélﬁE tl\%zrrfé%ﬁoaﬁnd Ebﬁa%l%sed)ie@ﬁ@rm?eﬂlﬁbn It is to

bfHd that' the e Give-EAdHaRad Wheniling vialy s it BAlY Bxam-
opm,n@ the viaggubeanldes neatchable treayharny accardingtedhe ad-

bt phit RbhgePBethdaYstedh. the shel | 142 and the | ower
end of the €jector tubes 128. In the enbodi ment

illustrated in the figure, the shell has several
oByniisigg droaqudous liquid Inepgretinggmediumhane speaying a liquid

f?r'ilg?d 'Ueng @H‘é‘tﬁ\/@uécﬁ tlaﬁ fﬁnﬁﬁreﬁﬂcﬁé}g dbbﬁ:e is achieved. In

EAiE RS U B I Mtk togeaaying WibE Dyisp i, 1000 migrome-

146rs lire.t inthe ahoaverage droplee size)ipedowt hanot.osh rggme cases,
terd t

g%rbce (Ek%ﬁé eP@ﬁ’F&ﬁ . qe&tﬁﬁ‘t nﬂ?@ﬁ‘i@sﬂ e%n bE @sierably

@
{ The
U, Qela?OH kM elin 8T Fablged eo OBEr AR BMETIUM can be
bepmeed atitle% highs pressaurppgrefenably 4 O -r 300 ploat, thnin some

: b i
'()Eg%@é ghal%g%écrgﬁfdé%%fdgelz% %oﬁ%go é\lﬁ)lf&ﬁﬁ%ﬁ%ééll%% is possi
F%G@HJ&%BF%HH% 10 lpweg|RYER! tREIAWE - go 1" 50 bar
embeﬂ!rabwt 15 ke 30! bat. n@s%em&mtredl%o 3 [frmumdtltalbmcrperated

t bb
rtbg’ar %\}éﬁéf of sﬁgl HI s/e;nlpz)tlljﬁ Qfﬁérgh i Qﬁe%t Is
t asbm;wdm.ncaﬂ@mneéaﬁ SEHeTOR EPRSIHBEN Berg fyable in re-
etpéet oftservike |Fethaat va\@JlﬁhepBMps38Nh‘Ehehm talsmpeka used

S t flow ng out inparts a
g?%’ﬁggﬁg? r{(@att“%t R'r%%?‘gg] d in the separating

el ement .
The background of the method and apparatus of the invention is dealt
with e.g. in specification WO 2005/085105 and also in specification

WO 2005/085104.

The invention can be applied in the conveying of a wide variety of
materials. An advantageous application is also found in systems for
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35 shown in Fig. 6, a guide elenent 153 has been

formed in conjunction with the outlet port 152 to
direct the exiting mediumflow. WO

WO /068866 PCT/ F12006/ 000115 16 Fig. 7 presaeTgFI3peqo00t1s
anot her enbodi nent of the ejector unit, which can be
used e.g. in the enbodi nent according to Fig. 5. The
shell element 142 has a tubul alEl shape, with its outl et
end directed as desirable. ﬁe solution illustrated

' Q:oh% fric_QWa%te%ﬁtér@alt R)dmfédeﬂ'l @hgﬂgér;nng grﬁcél?ée‘teﬂ such as

the out | et oriente
aIWé‘t'n%(Se?'gth |p?%'¥etr8 @h@ @jsemor tubes 128. The
figure additionally visualizes with broken Iines the

Chaoejdetbr delviddsf khaqhdeﬁﬁéﬁm bevled th adneY¥@BNith a
bI ocka\ge situa

B¢ vaahY 3B convey it BY§fmE; IR, HiS pigcror de-

andcencahealso besefd guboe gameeam@as a mMaguum genenator in con-
ej;86EQhN WEH'a%p?i&"aﬁbﬁs r@ﬁ@lr%@%sﬁégétlflérprﬁﬁw QUch as e.g.

secon iuminto

SRS Y AP B O BreRBe s anbe BeYe] systems,
prchmud@dnova:lcsysierrgs t'ﬂwen@eelcwy dévite inyeryievell @appdicabke for
I3RS | | Afed ube 128 fromthe
di st aIIn %n?gg"?é’["g? |e&g¢?%ﬁl?h?|§%?ay?ng di rection of
the operating nmedium i.e. fromthe outlet end 129 of
t e iejobsiious taltbe persondskibbed én dheearttddiatrdhe, inveation is not

hghitee t thE et RRRs FdspRged Abval, Bliderdat %swtfer var-

s at least_on pen

e WitRin B 2Eong AF HRhfolEMInG, diaires Fstiras (Bat May have
addien pnaséntedr tangaetbdr with otrersfebtBrdsoin Sth&t descriptfion can
or t . I'n one

%)%lwr?e%%& EﬁZar‘:?:ggwi ftﬁgﬁﬁggeﬁ] w@?@gﬁ?e I n the shel |
142 in the area between the upper part of the shel
and the 25 | ower part of the ejector tube 128. Forned
in the |lower part of the shell 142 is an opening 152
for discharge of the ejector's operating nedi um and/ or
renmoval of the material being conveyed. 30 Provided in
conjunction with the opening 144 is a cl appet el enent
145 for shutting off and/or limting the flow through
the opening (144). 35 In yet another enbodi nent, neans
for directing the medium flow are provided in
conjunction with the opening 152 in the | ower part of
the shell 142. WD 20071065966PCI 7F120061000 17
According to a preferred enbodi nent, the device
conprises neans for bringing, at |east when necessary,
the outlet end 129 of the ejector tube 128 to a | evel
bel ow the liquid surface |evel L, near the ejector
apparatus. Typically at |east one of the two, either
the liquid surface and/or the ejector tube, arel/is
noved relative to each other. An ejector device
according to Figs. 6 and 7 can be used as a vacuum
generator in many types of applications requiring
negati ve pressure.



Wth the apparatus of the invention, a significant
i nprovenent can be to achieved in the vacuum produced
by the apparatus. In an enbodi ment of the solution of
the invention, the vacuum h@s typically been about 0,3
- 0.4 bar, and even a vacuum of about 0.9 bar has been
reached by using the nethod and apparatus of the
invention. It is to be noted that the above-nentioned
Clagcuum val ues are only exam 15 ples, so the vacuum
val ues reachabl e may vary according to the adjustnent
range of the system By using an aqueous liquid as
1. Myiesdforngpnvedingmatadal sipy applgiggaa |prepsuck diffstencea i e gonveying

confl G5 b WFichTusthag e’ PitalR S LR P EPL RS iapR 3R i tre
conweyiny Ebadlit<fulben imibca osaplaeating devdce (b), hwizare ather mgeerial being

con\%@ggli% Eﬁ%igé;?ec}gfrlort%\r’]\/%olqvlrenéhg :]arllrmsirg {T"ﬁ}{%s%geé%%} ggnedgrag\g)el %tressure is
createrh i tler abhveymgaddneuit (Bebovwnmaats pfnanl djeders apedrbtes (B)ewhose

oper.ati.ng nedium can be sprayed.w a_.high,.pressure .
suctBRCT} b oMt oo Bt Sep i Fvicd ). Sl S G3HGe being
opellategeusipg es Lpeetingimeedalns coagistingoattd Bquidiynidt,cedpleyially &n iagueous

315, 8 ARSI Db 58 B 120 o

an gjentqratubel (128) alinpcted rirtd iac sedayatimgeslanent (@B chamagcteazexhin thgt the

oveidind Tt it b I8 rFeCbeb Bl L TR vl BBLEF arvo e

separatimgeeleB@nt (88) tinside s eshell part|(i1#42), thaahiquid dutha pepgosting element

65 B SLY Y S S ARG R Srossr o

prodapedisaenimnoéd atmrding éenbéahby mdieglthe fow lof gages, such as air, into

i fj i 2005/,085105 al [ ificafi :
e S L, I R B8 0B sRR R AR D o
operatiny eyedigmwast Gomather owtlet pamaid (2801 df rthe rggeat@retubag and that the
conl3s et PRI G BESAL PP B S08 et
connection with a very wide variety of conveying
2. N?‘eYr'?otéie Qgc'orc!irq ?od gl'afnln q,nbhérggteﬁ%e?oc }no{ha{j fhe %ﬁmgggn %# Bgsgseinto the
used nore g%nera 'y’ ds a vVacuum generator 1n
ejecton tyhen(d 28 dfromvihehoudippéndc@®b pis dimited by ringing theeajates aid end of the
. 4 9. i t us, ti
eiocfl S0 80) Sy BTl b LY iU BB Vel Syst ens.
The ejector device is very well applicable for io use

: . : . | o%i ' . :

5. G FORLIRGH ALl ) 508, ARl BB U RSEE ol {20 of e

ejectan\ebd is domought trod ldvenbalew theolevéld Leb oflihedinuid stdsor bypedjusting
-t ' = wi thin the scope of

the I?ﬁeg\éf g]elq@wdn%ﬁ%f%fnr%sﬂg¥%%a?ﬁn§e%eﬂpgg% may have

4. Method according to any one of claims 1 - 3, characterized in that at least the flow of

gases into the space inside the shell part (142) is limited, at least in the event of a

blockage in the conveying conduit (4,7).

5. Method according to claim 4, characterized in that the flow of gases is limited by

means of a closing element (145).



15 been presented together with other features in the
description can al so be used separately from each
other if necessary. 19 Clainms 1. Method for
conveying material by appl gigng a pressure difference
in a conveying conduit (4), in which nethod the
naterial is fed into the conveying conduit (4) and in

conve ond r r..into e ratl ng_devi ¢
oo G R bt 5Pl zeB i kL e BN K gfed Bimitea by
ra|S|ﬁg th‘e Iewsﬂ‘(le',)f.l Ttg tlea ltqmd surfaice ahleaetinside ‘c’he%gﬂibaw(—:‘MZ).
pressure is created in the conveying conduit (4) by
means of an ejector apparatus (6), whose suction side
7. Meﬁ'ladmme[tﬁ@totahytd‘ne cfermatti N§ aherdcteizeéd)n thanihe material to be

com@gaﬁ t orfg%aéc?rfsu} 8? bnlglr*?%%rl 4 eq%(%dt' m&ﬁi)tglgleg ecg;a& sqgughtermg

offalany fienaisadte cprivebrking tesideiiind engideerimgbedusgy.spr ayed t hr ough
at | east one spraying nozzle (122) into an ejector
tube (128) directed into a separating el enent (38),
8. Adparaigd don z:edveiyfngt hatteriah ep@ferably | gk masketish ins faar aydadtry, in

into th ect 2 . s into
partiglisP b DHENES bl ah ik Wk oWkl 53R T SRGITRSIG industr,
by thérapplication «bf larpre‘srmrs efferexice rig set@vening (c3Bduih@ls, said apparatus

li.qui d sufae evel éL' lk)‘ t hat the enerﬁélon
°°mPHSg”%€gﬁ‘ﬁ"x7'8 6?%Vse§lﬁ‘9e qrguipd Lraoa%feaéa“qgs iGFafffid means for
creaang: arreigatvet preeswel irbshel donvéyimg coruitf(# by oingas efectcs wpparatus

air nto ejector,tu 28 f om,t he ect i on

©). st suckBh %d e SpEitde o Be bR shird uoSe thl Pt Gector
apparatdlsubelng eperiatetdmbfyhenoupéraﬂngsndec(ldiﬂ9)sam‘ d]étmorejapparatus (6)

combi ok B b8 P 44D R B ARG S g o
liquidVeristoab tmeoumedatmfg medlmhajfltmaejecmmadtmanse(d% nM26hape7.t 18y) for
oo 35128 O 57530 5 0 S5 Rt D e
nozzd m%arrdn@etdlnodr rice ae jeErtavrtutie) (e8], 528) ejbeibotube being directed

I d f t hod
w3 sorgehy Bl Too 4 Cllondie: o8 soPRIatR, cioment o)
characiehisdd mua( th2Pppafatisis prp‘ﬂdedamth ubghelll palotr (A4 the ejeator tube

(122} oG Y shi8Reo £V chatiabicln He <l B e 5o haui

surfanepaveit(L nlg) ehdafmttnbrmoré thé/bpbmdttmmompmsemmeanafw etnhancnrﬁg the
negag?/g é)& sgre f?t ?ﬁ’grg rc'oF g eneegaby ﬁmlltlpg grht f{c}m? ﬁf %ses such

as din, imtbettle géctbeatie (1@8) Ifrerrexterthstaalf eraad 101290 kralzéve 1o tthe spraying

. vey UIt 5. Met cordin

areGBRER A BpER Iechit ik o IBCH REECRE ity B'sar

shellparnteams profidad elitb sinrogtied apesimg (1 44059 the @@sesB Met hod
according to claim4 or 5, characterized in that the
flow of gases is |imted by raising the level (L; L")

9. Apparatae aktsrding t6 WiairmGectadradtemsdd i fsdt dige é;freratbe bbmpﬁéds means

142) . 7. t hod accor
for B0t L P T rRseRa e Ruleang 120 o e,Sedanbes ¢ies) to
leveletdve IRk Yel ¢ONS) Ftite IRfuidedriacemt erial in food industry,
especially slaughtering offal or food waste, or
wor ki ng residue in engineering industry. 8. Apparatus
10. Agpargt0f\veydriing 18 aay bfé of plaRi£s algl yhardtsrirstianhalit édmprises a

food in , In particular s hterin off and
cos ) Sk Bl SR oSl P S R
i ndustry, by the application of a pressure dlfference
in a conveying conduit (4), said apparatus conprising
a material conveying conduit (4), a separating device
(5) and nmeans for creating a negative pressure in the
conveying conduit (4) by using an ejector apparatus
(6), whose suction side is connected to the sepa-
rating device (5), said ejector apparatus being
operated by an operating medium said ejector
appar at us (6) conpr|5|ng at | east one nozzle (121,

. om N



11. Apparatus according to claim 10, characterized in
that the closing elenent (145), is a cl appet el enent.
12. Apparatus according to any one of clains 8 - 11,
characterized in that the par at us conprises neans
for producing a rotating notion of the liquid in the
separating elenent (38). 13. Apparatus according to
any one of claims 8 - 12, characterized in that the
apparatus conprises neans (38) for separating liquid
11. ApsHratus $etdréing®é Elkinah0,foharactdiRed fsthhl ¥ closihg-element (145), is a
ratus according to any one of claims 8 - 13,
clapg §$ B&rized in that the apparatus conprises neans
for adjusting the level (L, L') of the liquid surface
n the separating elenent. 15. Apparatus according
- APRPraie SBPorENa G006 QUCIETRa it STAAESTPeR (YiBE inRgpparatus
comBREA Mbass 0P PRIJLEIAG aetiiRg hdttioR of Ha IkElidt |thé)HépLa%tlr@n§|ement
(129) of the ejector tube (128) below the Iiquid
(38)surface | evel (L, L") according to need e.g. in the
event of a bl ockage occurring in the conveying conduit
ég, ag. 16 aratus according to an&gone_of cl ai ns
13. gppargtys aem{ﬁ'aatt@m gRe PhRiIMES 1 Fre chBigaleazed incBRpNe seRaratus
compBgdRsmés (38) fabtdgagating8iqlig\edld/or belidmatefhl fidnetHel gﬁh@lfféw.
surface and keeping it at a desired height in the
separating elenent (38). 17. Apparatus according to

14. AFRArQ0E aétor8ingitdrBnyBonel 6f clﬁh@réﬁﬁiyrchél%dtelnﬂed fethat A€ apparatus
ap ar at us g@r ses Eﬁ bringing the outlet end

canm %@) MEANg Yslipg the (Aye! @-e|Ldv9ftth% "ﬂwa (iUfastiit Higeseparating

elereyel (L, U by adjusting the height of the liquid
surface level in the separating el enment (38).

15. Apparatus according to any one of claims 8 - 14, characterized in that the apparatus

comprises means for bringing the outlet end (129) of the ejector tube (128) below the

liquid surface level (L, L') according to need e.g. in the event of a blockage occurring in

the conveying conduit (4, 7).

16. Apparatus according to any one of claims 8 - 15, characterized in that the apparatus
comprises means for adjusting the level (L, L") of the liquid surface and keeping it at a

desired height in the separating element (38).

17. Apparatus according to any one of claims 8 - 16, characterized in that the apparatus
comprises means for bringing the outlet end (129) of the ejector tube below the liquid
surface level (L, L) by adjusting the height of the liquid surface level in the separating

element (38).



