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METHOD AND APPARATUS FOR CONVEYI NG MATERI AL AND
EJECTOR APPARATUS Background of the invention The

WEe@3mO61966 nventi on relates to a method as def i PETFI2N06/000115

the preanble of claim1 for conveying material by

appl ying a pressure difference in a conveying conduit,
in which nethod the material is fed into the conveying
conduit and in the conveyiggpconduit further into a

METLRDIANS! WP aKEDS KR CONVERING FELERTAL AND

EJECTOR APPARATUYS created in the conveying conduit
by nmeans of an ejector apparatus, whose suc tion side
Is connected to the separating device, said ejector
Backgroundcofifhepisrventiani ng an operating nedi um

whi ch consists of a liquid mst, especially an aqueous

liquid mst, said nedi um bein rayed t.hrou a
ThaspresmatuBNation FOALRE Tt naehati it BEFREGoir the preamble
of {Cﬁ?mqt fort @oﬂvéWﬂ;{ mamlzﬁll leyrerpplyirie a pv&mﬁurerdﬁf?ence in
relrates 0. an rat us, a

Bl 5Py UL LOrE By I hkTL Aiet "?Sﬁp bfl RBLEFBEIR o linto the
gaheeyhlg icontdedd aindd irs tthye, convpan‘tg conauit faddiereiritaoga sepa-

Péﬂﬂﬁ @QQICEOQ/JB@@%ttﬁe ﬁﬁat}’éﬂféﬂ' r{ge%b?lH/%' fdn|s segarated from

engl eering In Icatron’o sure
HE qosenieg airaie v 57 ﬂ@et&‘@ﬁgal pegatve Biﬁﬁﬁ%’?ﬁ created in

ERERIJeYIng dBH AUt By PREYRYIdTlak Wjeetdr appIeRRAIAL Wﬁ@)se suc-
gew ce, and neans fo

t ti
08 %l@ﬁv@ﬁw%%@u{q %1396‘%?@%@%&%‘3 Ruigersaif iectpr apparatus
operhted wsing ars oparaticige thediunhe widphredngigts of a liquid

E@é raﬁﬁﬂéét?i'aﬁe‘aﬁféﬁ&e@@%p Fulh g eI et Bt ¥brayed

tiorough ayilagstoniegspraingtnezriefinfo @i ajeetne tubgudirected into

i ng medi um of the ejector and means
E]or %ﬂ%ﬁfﬂﬁeﬁfgmﬁéﬁﬁ:qw d to the nozzle, and which

apparatus conprises at |east one ejector nozzle
El'h%aﬁgl@ﬂ\tldh @lsdealatas te Qﬁteﬂj dres sfidefwieRrirpthéyreamble

bei ng. ed t
SErring Liton ﬁgr%’@’%‘%m%atmﬁgérié’@nerrﬁ%%ﬁbeEbﬁ@%rfﬁ”agﬁnaI in food
ah@@strryl an esatticudar e§langbtedaygi offaharm dood wasté aiom working

EsiclBE i GGG, JAuSE £ nE BB Y6 §Bressure air-

~ ference in a conveying conduit, said apparatus comprising a material

conveying conduit, a separating device and means for creating a
negative pressure in the conveying conduit by using an ejector appa-
ratus whose suction side is connected to the separating device, said
ejector apparatus being operated using an operating medium and
comprising at least one nozzle for spraying a liquid mist and for using
the liquid mist as the operating medium of the ejector and means for
supplying a liquid to the nozzle, and which apparatus comprises at
least one ejector nozzle arranged in or near an ejector tube, said
ejector tube being directed towards the separating element and ex-
tending into the separating element.

The invention also relates to an ejector device according to claim 21.

There are prior-art material-conveying systems operated by utilizing
a pressure difference, designed especially for conveying food prod-
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a pressure difference, designed especially for
conveyi ng food products, such as neat products. A

waeymwmeesved this type is disclosed in specificaPCDRR2VEG/000115

88/ 01597 A. Numerous correspondi ng sol utions ex ist.
There are al so apparatus used in conjunction with e.g. .
ships' gal leys, where material_is conveyed in a
correspondi ng nmanner, typicall )2 fromseveral places to
re containers or for f%rther
dyc

4055 SR 8 udeatoPErdictss o St OGNy VBEaR digdosed in
apdcificstion NV@aSBﬂDI!SSQé’tAbINwﬂgnmou_s.cdﬁyaispahtlmg lslmilatytions ex-
i e Pl MPeBiFRug B LN ISR 6" SHibs' gal-
by eyhave conterial isycomveredinaconrespaiglingomannare Kypically
ArorANs &) & ﬁflgé@@%{)sé#é-oﬂ ggar%ncéh@éihEFs HPRIrfutthed process-

suction 1s I cal creat IP a conve |n€ con t g

19 -epHENRPPAMAHS A 2t Uagdi for snvexing iosoq?sgg#st@n waste
aPnaril S sedtablisHntaritsi, Mhgpieall9z 2lhey \pirbdhcagai Regative pres-
creates a.negati|ve press%re .N tFe conveélﬁ% conduj t. . re-
YHES Mx&@%‘%% YT PEEPhilalV NFhAoUFIal ¥ PResgure is ¢
béad tinaneonaleyin@lcomehtit byncthedres affmacuurh gepdratengnsuch as

B SPSl %A S, SiReiBR ABpsths, PR #'dypically
gﬁ@aﬁmg iR &igonvweyWogprerduitobyhanegiaater iappdriah ug RiReumatic

éﬁ%‘é"r‘éi@é“is RISREStS Sprali Srdd3eirBie?s girkimaya hexAkY&hich again
the same enerﬁéﬁconsun'ptl,on regardl ess o

f the as} ual .
RERRLSSoR PReaHYUE i RressHe iR TR V@%ﬁ‘%a@éﬁ‘&ﬂ“t- € conveying
s:bhdta_iﬂ mwﬁicatlv?mn?ediwahcamhdait_ leplet\m]iitNepeliemneat,tand the
| | . . | I riqn
Bt rsPFecdyehbiaif Butelisth L Yoridhiie I keflERER Gy open-
g ek clesinghehe \alveeatersentit Inngridaast! $oiytims<pmneumatic
g?rg fsr @hﬁ)?)li%@ia% G0 @iéé’co@gé‘&fﬁé! FSTBE & IBhStA Y Yres8dre. This
iffere requi renments. reover, I n prlor-art
sbeirfiosaAlwaysninvelYes the e @ CREgURRIden regardless of
PRebh @il Hesd®bl pHEliRatRABIH. CireposBiblBebRIckageasitudtions in
%_He vac uum aESar att_us, such as an_ej ef_tor amoar at u§. ited ap-
B CRVEFINGoRIRAUL BYsleVadliRh g WtioRS A e & Jmited ap
piitabiityi fort bmdaﬁvg risloakagesf oetpeysrdd eiraesepardte apparatus
e e i ,
55 Y EoPhrhGE it RET R RBlotS Fwg i€dfons regarding
adajpationoho viamveyiog materials torleinggifpsestsredrirements.
back f t t
MR Rlery FLPIRICAL slifiols B9 ATRIILF b2, Gon{fed may
£aUsEoRENIS M @f | sMEHean e/ eaRBHCRS Yodheodagisain of the vac-

lirRbapparatus, 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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jective of the invention to further devel op the
systens disclosed in these specifications. The object

w@Rooiesdps esent invention is to achi eve a conpP&r/€12906/000115

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 possibleto
produce a nore efficient sucti oh by an ej ector

PR amiRe Sl sudidi i S8 Sestdh ABRayatus in general
aetcke i @b.rtiéu@rdudngpbbddagesb@éthe aforntchet isys’eergi osed £0 con-
i C - t. .
YRYGHERER A, 76 SRR LhedBeidhiedd I IAFEBEACls fo create a
aolltioR inanbich,i on tbe ogathard pacgeed ¢ielshcae be produced by
.‘Eﬁaaéﬁ‘é%@oﬁ%?%ra%ﬂ% BAdEes geﬁérb\fib'ﬁebf ARIgRtveObrédure can be
I nyent i (():E | tg_ cCreate an Ag?clt't?]r agBar atu hgat can. .
sahanded, ascacding, 56 nReGe i FarthesnbliRat Pf thgn| &N s to
@E_eat?bima%écstm? arﬁia“r@tusqwait\@rpbestaunzedw aamcEan ?enera—
eclt .l s Qo _Ccre e a vacuu ner.at |. | a
SRt dnpmatho v el dnaBBTFARBRronSTn: Heoathabrfksure. Yet
@ndther aobjelt ds rtat erdatel 3 vacurmi genaeaticon uwmit that will be ap-
bl faL W fif cofljuhtiioh WRR o8BIdstbielofiflafrfiable materi-
: grm@vmo@mr_at@-tﬂa@@gﬂdcbﬁogabp|b3@¢tdp’6fchgarwearc@@ isnto create
St ROt D alar FOTHDIR L6 aVeiel the pessibRaldisadvan-
Tages ainamell BRCUPT RAITICER i PrieT-phk SOMEARS oX e raNOther ob-
jetthdsl tof ctéwta rverijectori soltion thabavdctreduzedthen energy re-

t generation of the negative pressure to be
Bl

I's intensified accord ing to need by limting
the flow of gases, such as air, into the ejector tube

gqlqg\‘tcf@s&i'iiﬁ%ﬁ%‘f eqﬁ‘;&gg he spraying direction

I'ts oper ating nmediu I.e. fromthe outlet end of
the ejector tube. The nethod of the invention is

T e e, nat The gen-

- .. . cterl z

aratin Of T8 REhatye ressife 10" B8 PR B EERSIHES Gecord-

éngaocnagdtine limigatg thefiessoff gapesdsaeld @ aar, dnby the ejector
t . ; , . ai .

ERBE Sr0en gPe; UBEHDE OpRUSES HREFE spRdfih Rurdciior Bhdts oper-

@tirgs nMediwn, ilee fopar Hhe ey tlatdcendnofithe ejadiar thbe.

outl et end of the ejector tube. The apparatus of the

i_nvention is additionally characteri %ed by what ig .
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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stated in clainms 11 - 20. The ejector device of the
i nvention conprises nmeans for enhancing the negative

w@e@s®eives pr oduced according to need by |imtipgr/Fkes/00011s

fl owof gases, such as air, into the ejector tube from

the farther end in the spraying direction of the

operating nedium i.e. fromthe outl et end of the

ej ector tube. The ejector devi & of the invention is
is stated_in cla

addi tionally characterized

35 risga, Such @i RO SPS PIEA EHPR SO A ABHRICN in the

spoayihigc divectidvaof atgesopagaﬂmgl tietiutrhei.adifrosi ?necﬂutlet end
jector tube or to its vicinity from

gﬁiﬁéﬁ%ﬁg"} ﬂgng. is possible to inprove the

efficiency of the eJ ector apparatus according to need

r\ Z ét%‘Fr?é\?R:et b¢ ﬂ?@%ﬁ&/éﬁtuBheﬁ‘H&dltn%ﬂ%ll y Ehéracterized by
bl ock

ge sifuation occurring I'n terial
vhathlg sefediinclaBpsi4 mgdlg the outlet end of the
ej ector tube below the level of the liquid surface, a
fect the n

I .ut f ti
{Fe! sEILTGH RS By el bind B e SoBHs Sevmpraes.
Biyt hmmhgltdew(agmlfslsmm ofigasebdnégp G{hEOeJdOth tubear to its vicin-
,,t t
i e@%&toﬁhoézjgl‘a\g’ﬁl Wfég%@énﬂ% ‘Eg iﬁfJF %e Eﬁ‘laency of
rejecty agaauatu%ac@mdlggrmw@eﬁdcandntcem@“aasanwea negative
?éé’sm%%?g%%deefrfj a@bfo @‘éﬁ;‘ﬂlatiod1 RErFih n|n %he material con-

onm

ener Sa even
YEMRE £9Ndy 3:%-/&!'1! Elye ébg:f%tt en eﬁ)@&hg cﬁ‘aector tube below

gngaeeblsf Ithean@um/gdrfdcen @iy effectivg usoi utiiosit fcbnsumprovmg
cl.es

mﬁd@g@l\?ﬁﬁfﬁs@ggaﬁo&g@%ﬁpgm‘? e%\cfvlc{xp]r ﬁ@c@%\é@q’rwhlle the
getrcef IBpkageafigivnintar toadcejebctorefebecin autiesctionhepposite to

Eﬁ%ﬁﬁpﬁ%&?’@éﬁtﬂr&tﬁ?r&i&nﬂ%%&@@t?nphﬁfz‘iff %r@@ieﬂ%&' B using a
@uwsymrsg as ropesating angdngntoa uey Etl‘@ﬂgwéuétl@ﬁeﬁffeéf- and a
occur | ng‘??:f}ld: Qré”agﬁlsee\?ecg I %@d??ﬂc@%g?,ﬁéﬁbﬂé’%ne rgy sav-
16 ity e Ba0b B6 toparen tong PRgUTIkEa Rheperated ejec-
toeapparated ithectiieoekadn asidionptiediid Binist iswzgivegy aefficient
RSB0 By B BRI A Ao, eivBtages o
aotrelewdth therejadtibn dewicd. {Byesramding anounddbesejector tubes a
Eﬁeﬂoﬁéftb‘a?O\'}lele@gglxlﬁgf‘éﬂ %?el'?uiﬁg htﬂ?‘%f&paed@t LR FESINY brovided
wuth a closmg 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
gjector 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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the suction pipe, the efficiency of the ejector can be
further i mproved. By producing a rotating notion in

wo b@7l0639e6 d separated in the separating el emenPCT/FI2006/000115

possible inpurities can be nore effectively sepa rated
fromthe liquid and prevented fromgetting into the
[iquid suc tion pipes. By additionally providing the
apparatus with an option for fé&edi ng a second medi um

BRCnSRS, HorhiRhed Srhriaaty FEslle heSDriy SR8 problems
pt dheegfectbr tdwvieg avhite atethe sanhe Itemat impeosiage thé refficiency
PR B SR eBhnEh i dim RcRUBLYIRA dhe, operat-
irfg meegliisrar ynd;sifngecessatyesysing shet héestff:te“@nfnig\e operatmg
Fﬁi?d "Rr EBHV@VIrE:,g SHE R fé@&%g”%hé@eé&@@”&f&%%ﬂmhto the

e €] ector a very a vant ageous ’TSl
@w@@r.s;@%@mem Ay AN ADEPLE, & %ffefg%@ §§lyth@n is achieved.

Zéﬂ'r% g{ii‘ﬁ gtthe ﬁ@@ﬂé*d’l“%@@ét@nﬁhﬂeﬁ%ﬁm A6 sieaamui ddsembly

wifathgnnBae e Bud Grelatit dEediny 2 SRUP g soluton in re-
_aphcb\o_édmafktufahmrsnagetaohmlogygmodcbmuﬁd oAt fthe same t|me,
GEREcEbl 1L g Ghel e SR (IR, | ectqr gevice is
ashievedyuidhenr af sukaiioncRaoéra hl§hﬁ3‘edenﬁﬁé’, sSM:Qh cas a liquid,
E?ﬁﬁf"a bR, TP Reed. th@“shbﬁoﬁt@ﬁ‘écb@aﬂ b&%mproved. On the

o kbl Proagant seedlirn tPES e afSct can be

i’unﬁt'lﬂhle@l iPfip ﬁc%\{]edtevfe@\ ﬁthecb%@faﬁmb gﬂeduWheli’s a liggld &r a mix-
as e r iu e

e P Tt e 35" bR, Sl B Biens BBbranhifRedium
anidgof iaquedst alseiﬂ"@ogeced)mdnmadlur@ fbesgds flow can be washed by
gE?Q?lY@“tﬁpfshc{u‘?dg%grgﬂyﬁéﬁﬁllﬁéﬁﬁgﬁ@gﬁ%fﬁ :filéa\%\f%t%ges re-
@@.ﬁdmg pﬂrtuﬂ@s samin%me nUsig 3 GeParaéer BYMP e »ﬁ@@@ly the
@eebﬁal e dTBA laubwsdea J H? ﬂ?‘@ﬂ'o‘ﬁﬂ’@%ﬂld%a@h L@dcﬁenoﬁ the ra-

h
bioe PEENRG T BRFIR 501 RAEBCORR FediumR o e adjusted

ait ghief sa:m&i tiemer By a@\usm the pressaredf thenopedatingnmedium

By 5 00 A 5 i GO, Sy s are
achiamdyd Wiy aﬁdladmud:w @Jusengeyaeum@qsueesm & @pagsinle to in-

u%‘:rﬁélr @h%' o‘?\nprgoc‘tiucé@‘brﬁhéeé;'e@to@@ﬁ% g aCHBHH'yt way of
@guugtlpgrténa @ﬁgﬁthﬁ/ waaawrsram/@dpmssws @nﬁ%’@ﬂcg in the ma-
eEABEonveying 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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and a val ve which is opened and cl osed on the basis of
i mpul ses re ceived fromthe control system a very

wais@bloesdand easily nodifiabl e adj ust ment syst ePCT/B12006/000115

achieved. | f desirable, the conveying of mate rial

can be started wth a higher pressure produced in the

ejector and the pressure can be reduced as the

conveylng process advances. Di fO f er ent supply stations

of the. em cgn hand] e _differ n ferial fqr

RRnRYITd e il By abtendnBe il B rikofie dements to be

laeigusiraé:nemtbeavnelrstatus:ytmrl’etlsetsyrstgm adanebei hgthee improved, so
RUBY hRIAQE o ac!o?we in th% F rné‘l@” f diﬂ”erent kinds.
0 i 3Rt f ent S

njunc I'ons
Jdess sws@mopmwaegea apcm'llvldﬂhy thae g héab\pégatflﬁ Rf@ﬁsuléfé differ-

Supplflggégaﬁv% pres8lfe ! |H§thb°n‘iéiér"ﬂtc%rn'(¥%: nﬁ%'d@ﬁdwt and this

ressure val ues use
PHBDRESG/AR DenfUARPE RXL5 ot toharrangind BcepEiiba: Lo the in-

tvérit&)rathmsi;ﬁé:ﬂ@blet bﬂdvercs@auletwomﬁectr@n sfiest precamatie air to

$Hf, Bites B hiveriG SopAtl.rBy LA aBESrdiflE tg.an gmbodi-

pnemt ddstlae josenbidn,t neense for oleseriving tiine flosgdor the suction

E)é%@@ﬁéell\ {pe %b Y& r8é§ftr a'n'&i EHS 185t Yevice, the op-
] pepatatipl); g = CRSTof, Havic

nveyr ng condui Ci/
exbtieaeal Bye m@tug ca@cbea"e@gi ate 73] the \b@ﬁts eh vaﬁlatlons in

Qﬁ@ﬂ@\/\? BVGFU‘F‘:W@PH% ﬁ@”ﬁﬁ*’tﬁé‘ rh&ferPAICrERbVG| ®héah8 of the
he material conyve

con
SRPERBHHG GRHESOHO Hagtlﬁoe@ﬁ.tbﬁ bisianal Formeaes, Sign by the
trbguiétmg igystém, sared iaeitlitiopallpgireferalbliyetcs aparmteungpatic air as

9501 BoBRAbuAELSY 68 B, BB SR, K be rur-

ther imprvad. Byefaolutien af theginverition tieexnellentyl applicable
TRERISH rPEBRVRYINGSHEPAyBnEr dRKLERal Al Hen! 's%hoas waste

regul ati ng %
am@dal@adt I.rbﬁagnrg,e@rﬁ@ﬂénﬂysprw,oe&efqgn@@%@w&gap iPgs "the ejec-

tBei degiRer éf'lﬂ*ﬁa Wﬁdéhﬁbnt eanf b@CUs@ﬂafr‘\tc}brﬂ‘furfdﬂi%n with many
ﬁsten1gan be f The Eolutl

. t he
BeRt PhLovibl sus @msap&qr@%ﬁ@ 58 giecidsr delite can be
eazededs rgvathem gepesatdr rr‘atenymhctasn weitth, amml(datms requiring

R RSPl g AUBH Yy hid) a0ty suction
graspergsenhakie oemamttsiystemsr, idusinermeyak systems. The ejector
‘bgéei)é@ '|§9vé LFa®-a é;&r\@k%%rfoﬁ U%eeirﬁ%bﬁguﬁéﬁbﬁew?ﬂﬂ BB losible

as a v cuum gernerator in conjunct
SHPSteREEBNs requiring a negative pressure, such as
e.g. wood dryi ng apparatus, suction

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,
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graspers, snoke renoval systens, dust renoval systens.
The ejector device is very well applicable for use in

W@ 07068966 on Wi t h expl osi bl e subst ances. Bri ef PCT/F12006/000115

description of the figures | n the follow ng, the
invention will be described in detail with reference
to an exanple and the attached draw ngs, wherein Fig.
1 presents a di agram of an enbodi ment of the appar at us

f the invention, Fig. 2.presents.a diaqr of _an

Elod: RRSRETF 4 Radpsn Gf B B badinROER e prbaratus of the
amedridon SntaiaiorotelKituatiopy esent s a di agram of an

enbodi ment of the apparatus of the invention in a

normal situation, Fig. 4 presents the apparatus

&igoft iriegensds the appacitisacqardsgtedhenembpdignent presented

W%@?B inl NS H sitiTh8onD Presents yet anot her
embodi ment of the apparafus of the in vention, Fig. 6

presents an ejector apparatus according to the

Fiyest peeserdyEt Ginothereseibcdimerac ofthenbpgaratis of the in-
tgﬁéﬁ ector apparatus of the invention. Detailed

o r'bti on of the invention The conveying conduit
systemtypically conprises a nmain conveying conduit 4,

s A e PRSI PR cnpon, nc

of the main conveying conduit 4 . The nateri al

TPy l%ée?ntgoé“é@t%ﬂd?éﬁ%dih“f‘eﬁpﬁ\"%bngjé&ﬂﬁ'lédparatus of the
systeminto a separating device 5 placed at the

{RY@MHED: on of the conveying conduit system | n the
separating device, the naterial conveyed is separated

Dtnlda FELEHRIBN SRR, (BEER “20eerur %"t o ics
fromthe separating device 5 into a material container
RSPy Kol BRRehPL Bl Eoriridd 8 main conveying
gendsit #,ito pyliehdadplmiralitynafesuBp!yr skafians gnawehesconnected
fa fébd pipes) iR fg0AE aHdvis 98Ny pRrk.ofah@oRtBiht cdnveying con-
!qfﬁ;d% | togi‘@qui‘rc%%‘ he ¥ty y2a S10ng e RoAYE5 g conduit
i e § 190 &, SPBNFY g ying

system into a separating device 5 placed at the termination of the
conveying conduit system. In the separating device, the material
conveyed is separated e.g. by centrifugal force from the conveying
air. The separated material is removed, e.g. according to need, from
the separating device 5 into a material container 8 or into a further
processing stage. In the embodiment illustrated in the 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-
[utions 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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the negative pressure required for conveying the
material. | n the so lutions illustrated in the

WO 2@ane®s6 t he vacuumunit 6 is an ej ector unitPCIEER006/000115

ejector unit 6 is connected to a source of operating
medi um The negative pressure provides the force
required for conveying the ma terial in the conveying
conduit system The ejector uni@ 6 is connected to the

BShALGB AR B Bke Pk 2 btafiabl L, B i dbite end

sérhhfeﬁtdolmg'eayéwg ceorduidngedtive thettuoreapanagingrbiice 45, is at
(0] e

BERePRC, Vofls ETBREDIREICRY dlerdlf ARIGH0 o necessary.

Wéaen aneegative pressuie, pipvails iis bpencanveiingl 6oaduis 4, re-

gﬁa“ceeﬁﬁéhi-aiW}grreg NReAthY CcdHRSAHGECHR QU 3.3,1fmstéwsures that

onveying conduit 4, replacenent air Is fed into the .
EavERtREa &%Bﬁt canveped BHRSINt R W%ﬂer%ﬁ\g% 4 to-

bearelentrry dparatdsg ideiibe Jzonveyi ng conduit 4 to wards
the separating device 5. Figs. 1 and 2 present an

enbodi ment of the nethod and apparatus of the
Figent iaod 2nprdsiertt amempedanieng ofethieimerhadt andt apparatus of

\ . LU _ . )
PrESPRERR T BfEn e chd bl gty SSRFsh A efector ap
ppeatus fy i#edlilignidozpray 1 2spearalbh a diqeids mishblipe apparatus
Sonisises et e Shaghile RSO 1R LN i prer
. 1 e,
G B0 TSR RGP 08 1 SPBte BB aaa| B S diGire, three
ég@@@r%agzzlesel_ﬂgr aradrrapgetoside®dyzistde, Thadecertaspondingly
eq. t r ar e .

L4262, RLFSTAICHaAr dhes 1080 28, L Rector noz-
znt Bheajectietubapd 28 are dihectsdetowardatesepasgating element
i e t; ' n b €07 1 dan -
ST A SR AT st TE Suafe e comeo
pentaiTher e]ectos tebmsohdnt arerklirasiedetowatdpthereparating ele-
ehert B8, WhecH 28 the epsisodmhent MeuseRee@tinnthe lfiRjret is a con-
ghe seﬁaratlng eleg?nt 38 conprises nmeans for

NG 3 R SOMBONERLi d and/ or solid nmaterial fromthe

gas flow. For this purpose, the flow caused by the

j.ec eyi.ge i YR Y I h t .
PHEChYgEeRbB Rl o BlEedbl L o RBR Fiecl P separating
elementt. (Tersepanatingrelentent 8& compiiseemeans forigeparating
%HQQ%@@I”EM{/EP%UI@ el tdtidingobh A gasMflol. b H this purpose,
athered I'n e separating el enent | _C|rcalﬁted y
gnﬁrflow 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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means 126, 127 back through ducts 131, 125, so that it
can be sprayed again through at | east one ejector

woowzloesos@2. Arranged in the duct is a filter BPCEREMG/000115

140. Preferably the suction pipes 130, 131 are al so
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 rot%\tlng notion in the

arat el enent 38 Int ol uti on accordi
TRERG TS, Ftgiman aossno TS oo . BRadire pesaies’ and solid
@leeest et(b be br@@glet &chsmgtecntthf% W&;}Idevafotrm@rm;]naraolr@ element,
¢ e . .
PREITRIETR SRR L I 4R, gycuaton are
gweferat ecans"angecbt@rbega‘ﬁ acdlﬁiéﬂCEO rofe tm leslges ofighe con-
}gg?éragkégsébf éléﬁwérﬁlef%‘ oyt t&i?cmﬂgﬁbh%fpdh‘éeﬂquld, it is
IQUI circul ation are
£AssHedtq atﬂee«aﬁuasfmqean@em&ﬁ PhEUEAGRS R#”‘Mm%g agents or
@aﬂlﬁam‘ft miiked Sﬂp&ﬁ@tllqlﬂde|'ﬁﬂ@n$e|§v’&at}\ﬁ@ elerrcehtais @rovided

é’WEH@a@QgUI da{quefﬁhﬁ?ﬁ ﬁ@g\gfgﬁgfét' géazirq%ﬁ\r,ﬁ@ ﬂf?ﬁe material
rancetiguid tdeeuin glatdd ifibehes sppaaating elesment tbsbe removed into

par gebgfgﬁq‘cbﬁtain@roﬁbn%gW&”ﬂ@t’ 3o a'?‘lfhf’éﬂg?'g%ﬂ%%es%ﬁé stage.

uid accunul a

Jenﬁarcé@slng elesnent qas be ﬁéﬁﬁ@tﬁﬂ it @naaskyiiost 841, such as a
‘E‘?/'ﬁh@i‘é?’_rlélsﬂ@n c%ﬁﬁ'ﬁfna‘\:?bn O ddine btHdhgeviieocessi ng

stage e closing element can be operated by an
actuator 141, such as a cylinder-piston conbination or

Smesetdaeatm@ve@neﬂnewem;attrywcalyemh Bi8enman arrangement

St SfohtobRr Hie %H@%[crs‘é‘”'%?"ﬁ”t'éﬁ@ferﬁgﬂ#%& g oB-g. timit

BWitcHas . 13y d 34. qMoarechquh;b caupid sdipiphited im® the separating

? qg%ﬁ‘ﬁl U&ﬂtl:’ﬁ# @ré‘vg}&% Fﬁ af"i/%Yvé”e(ieMér{“t E*/vlalch can be
t@rgr@ﬂemseggwaﬁcagdmsetcp |Sh§]@a§\ABt\tﬂTEé3YlShe lirgd: éthches 137,

APPTSH BECORIIAGEEL Nl awﬁérag‘d réf)s phay eﬂ@ﬂpécbﬁn?nse means
mi 139 for foni éorhn‘% RF% f thsj, nmedi um )
ORdPORHANPIG SBelPWoRf £hg Qkﬁfgema P&ﬁ&e’&“?%% feay com
Seiise &t flogv eramedicdroatrangedrin the sepatatingosienhent to trans-
L C r
AT TGraiig A ot RSEL pktb e, HF Slart6E dsvige and/or the
dolingpemnptyintheot etiee aseparajirgeelemient @rapisi santasolled. The
r

%ﬁj’afr?'tmfgo é?éﬁ‘?é acag%cﬁu %@dréé%’ C%ghO\y@Lfﬂh FoXebtdiePipe 135,
through wh|ch 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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rating elenment 38 is passed e.g. into the sewer. The
separating ele nment is provided with a gas exhaust

WO 20000639882, t hrough whi ch any gases havi ng r eBCTER0G6190115

separating element can exit, preferably in a washed
state, fromthe separating el ement. The invention thus
relates to a method for conveying material in a
conveyl ng conduit 4 by utili zi ﬁg’ a pressure

fference, in which nethod . the terial ,is fed into
SHBOC IRHyimg Ve s 5 S, ArishgropREalbR AT aRiesUs liquid

ij’dLEaldf orddiam Ibmngas;smmchtlnrcwgianatc@a'st cvwersepralyrmg noz-

O SRt ehl S 2 A RIMRYGE R, Spfarafing ete-
pwey8ng conduit 4 by an ejec tor apparatus 6, the

suction side of which is connected to the sepa rating

device 5, said_ejector apparatus bel per at ed
éﬁc@'&ﬂﬁtq%‘a"mv%mloﬂhltgﬁ genegrat fQﬂn pegative pre%sure to

éfaﬁbecg.létehdr gﬁ ﬁﬁllg?ﬁdéd' ?@é@r@llﬁgsto resedl pedinividgithe flow of
S on 0z 7

GRSEY etueh gt 1ot SRRRERor DAY (L2 T8t e Hipati” oppo-

sitatt38he Am@ydnggdirectiba ohitsnopenatingenyzdianay i.en fsbm the

é@@s?i% 149 B SRRLERA: PhRA! MGl SIGRRARE here the gen-

esation , of magatnee @r@@suret@b@nmqadoﬂﬁtmeb arkagej baving oc-
eegfé iﬁﬂﬁé‘éoiw %)drﬂﬁnfibv@ﬁémom of its operating
nedl um . ro

I.e e outlet end 129 of the ejector
tube. A typi cal S|tuat|on where the gen eration of

A@g@tdmg o et wnebbdiraehansfethe smathbds khgeatmissignoof gases

i ine BubiEhsi 424 Rk fin st tict R dag b%ﬁﬁf%@s@g bring-
fngrthehafonasaéd emd df2¢henejedtoe tejbectld8 ttobs Ea@likelow the
ié\{;@et ed btl‘)gbci‘ll'elnﬂg bsﬂ.l??a@e% oﬁ'ﬁfsa'aﬂog\ﬂad tﬁé %j;é‘%tﬁ* YPfdratus to
beqnocveﬁluamdé@r thﬁl'@l%ﬁl'@“@' tnbecjaisedr apparatus to

be nmoved and/or the liquid Ievel to be rai sed. The
vention.al so rela&&s to an aratus or conv

eHMTENUOR 7lsPabe RLEEI 1O r%ﬁ %@"thsf CPH&( mater|a|
bheferablye Wk shateghdleir rtfgodf frdustrg, finogavisilar swllaughtermg

nglrg\llf ad'g} f@ﬁ&%ggtémgg {)lﬂag #%Jéﬂgp?ﬁ ré'rhgﬁ}éﬁhl?@ industry, by

thedyplicaticsaiod aappwam&dtffﬁnance ingaaconneyingl congu:t 4, said
SRAPYENE Y BMPHEINGHa InBBRARERIOMYeying conduit 4, a separating
device 5 and means for creating a negative pressure in the conveying
conduit by using an ejector apparatus 6 whose suction side is con-
nected to the separating device 5, said ejector apparatus being oper-
ated using an operating medium, the ejector apparatus 6 comprising
at least one nozzle 121, 122 for spraying a liquid mist and for using
the liquid mist as the operating medium of the ejector and means
125, 126, 127, 131 for supplying a liquid to the nozzle, and which
apparatus comprises at least one ejector nozzle 122 arranged in or
near an ejector tube 128, said ejector tube being directed towards a
separating element 38 and extending into the separating element 38.
The apparatus comprises means for enhancing the generation of the
negative pressure to be produced according to need by limiting the
flow of gases, such as air, into the ejector tube 128 from its distal
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device 5 and neans for creating a negative pressure in
t he conveying conduit by using an ejector apparatus 6

wob@sae®ect i on side is con nected to the separBCT/R2006/000115

device 5, said ejector apparatus being oper ated using
an operating nmedium the ejector apparatus 6
conprising at |east one nozzle 321, 122 for spraying a
liquid mst and for using the I|qU|d m st as the

di um t he ej.ect 125 26 .
$58' £457" 8 Ve 1 Rherapdlifg MlieBfnnar i Faerdifio medium,
) Cl’rd)rarl]@m”aUtI&t eohof tke gectaatibene ej ector nozzle
122 arranged in or near an ejector tube 128, said

ej ector tube being directed towards a separatin
Isn éhererrtm)chmeretxt wistiraigd i Fighel suipdirat they oeltga‘ﬁeﬁnmd 129 of

e]8&oPRA; Eré} kS 85 |RANSe DN tﬁ%ﬂ‘é‘@él’ pgLt Bﬁ the liquid

ene atl on ene ativ

SedaEai Y &Qﬂuﬁélé’@ E5eTENEL gt Dot suifa G daciha separating

érerakht ﬁrﬁh@ théefﬁueﬁ‘bw ih Uklg. 128 whera the Iq‘tqtsTdalsanﬂace is at
e_spr

S ) B B S B 080 SR P S, MRS 168 Bl Surrpge s at tevel
Ej. det mlstsuhfatldn,nthmeqemdbsdnrfana lévdl betg eeached thegsutlet end

%ggngf]%het Qgeﬁébleﬂbneﬁgv%%tzﬁﬂé §t5ﬁ’a§é elE(/@f c‘a‘ﬁﬁ%e' ﬁeBt At this
positiare eby. Bvjaesntracemsmpads| okirined frmrqullmlgs:w@&b 137"

in the separating elenment fromthe S|tuat|on in Fig.

a5 Do SRS e bl od e b ap, i wnic

tlgééejr Sgatmg mhémum 3 tspaayed intbehki @ﬂﬂcdonsuubeclez&ewmich ex-
B85S FRES Sher HonBriD SBmeal B hSRTRTEAEI o142, Here,

the.comveaying rgas i®passas throaigheadnf pobtetiopenisg 144 provided
i the, SHQF- pla?’t 3&?92 4Iﬁrtﬁ?§@mﬁoﬁﬁﬁ%ﬂ@ %‘Eﬁ%gbf“tﬂb ﬂB\gﬁ B gases

I nventt on, h™t he g diumis
mtpothmép@j:@dn@ndqmsm@ﬁ pm 1:111 dsdiended; ﬁetde@ﬁ in the event

SERRIKIbEREgE! BIMeRE 88nV &Y in? c@)n‘é:huﬁt l4,par tTHAS, thier passage of

éESe%?t@XF%%oe‘%e% S keB3R: iuted SHSRoRp8 e Sin RBbment or
e adivemtion, ethle: flost oﬂmsfésow fifnited dsy nméeans lfF apAosing ele-
DU e o SR JaskheaBdns dyHiifer Bnitsf Bl Hsiif tne tia-
Tidisurfdee leasddgd' aft Igastiénsidet e sheﬂtpﬂrttlﬂo%» i s

limted. According to an enbodi nent of the invention,
the flow of gases is limted by neans of a closina ele

Asrerding. torpa eneRPdimentethe dnakRrialikq g cPNKEYed pererably
E8h§&istg dfsulki mhaterial 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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uid surface level L, L' at least inside the shell part
142. According to an enbodi nent, the material to be
wa@ 0w eydee pr ef erabl y consi sts of bul k mat eri al PeTFR20@ch00115
i ndustry, especially slaughtering offal or food waste,
or working residue in engineering industry. By using a
liquid as an operating nmedium or by supplying a
liquid m st as a second operatildg mediumor as a
cond solu, tion of e.in entiop  ai .
06 cderhy Wibe 4 feorer Hag PGSt gt refashu to¥he ejec-
tdves bayqrzza,nnengrdrhetwoutm @fd el29 OEythlSTtmige an the figures,
(Y
5 Z‘ﬂ)g?m BoproREd 08 nin 88 eriRiaheht cap be im
p|aroeotedfihi sdvaray wayk.al so the "seal i ng effect” have

been found to be very good. Especially in the case of

a bl ockage occurring in the conveying condujts
Biyf Uginghayligrid Raist 40 Ui §ﬁ|qtl%r9fb@%|"'§;Y1¢'F‘i"éﬁntd'§/adVantages

bﬁ@rﬁéﬁ%r‘i’d/dmﬁamﬁél'é@dc@ﬁ Bé‘%lirﬁmﬁetjoan?yoﬁ théesuctlon effect
| on o

I nveption, ases
GE thR, efictob ARPASEELS o arincsh Thberldhiser, 3 E/bically a
Hguit nhediura| aspeeidlly Wateej ec tor spray 122, i.e.
fromthe outlet end 129 of the tube in the flgures 'S
limted. According to the invention, the arrangenent

éanOD@lng”rth)laeﬁEﬁﬁeéded rersbodimeniagisthaynathod, at leash most of
Fqgétsécﬁ m;al&m' SAdPhr tdb%rbf‘i\‘\ hﬁé’cﬂ‘lurﬁ' |§a§é’@é‘|‘a%@lsfrom the

artic can @j m nat ed an

gastfiew- Jfriads dsing ﬁsteéj mat&s \MsCC?fB%ﬁgﬁ%a% he suc-
'tﬁbfh thaisﬁ@ee& tiRedaid ¥ha bpem@hgad\IMm flow and/or in

e "’c‘a're'&yﬁa%é 0 4G5S TR o GatolREE R rREANATSR the sec-

arndi’ mlech!uan dlowghaedihes ihad apaeffeet], typicatiiea g/aashmg effect,
e 47 S5 R gl 58 G/lndbRYE P s flow con-
mrfa@rmghemejeah@rm @wt@m@m Ilqwd mog&t@nanﬁé@r faterial parti-
|ST{§F aeri/ Bgcﬁ%'alr'fﬁéﬁ t‘Wétaﬂﬂé %aﬁéﬁalsﬁértﬁmés carried in

s. had, an eff [
Na@ﬁ@ (i 508 COIRCEIG ElSeRb sy oW 8 iy Age typically
&@meqedpamy Th@e qagifiedwyasoffonis toaaicbed egwayoiThe opera-

COM, BF Mole of %@%mgpagﬂgﬁr FERREE AL IPBE' beSbfBed later

partHMCatedatalied init are left in the collecting
el ement 38, fromwhere they are typically conveyed

away. The purlfl ed gas flow is conducted away. The
&igs.al and 2 present yet another preferred embodlment of the appa-

ratus of the invention, in which the pipe 7 is provided with a nozzie
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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tion of some of the above-nentioned features will be
described later on in nore detail. Figs. 1 and 2

w@e@seetoee/ et anot her preferred enmbodi nent of tPET/ARPE/000115

ratus of the invention, in which the pipe 7 is

provided with a nozzle 121 for spraying an operating

medi um preferably water m st. The nozzl e enhances the
suction effect produced by thelébparatus, and it

addi tionally enhances the purification of the gas

flow. The nozzle 121 is arranged, preferably

'Chaxspﬂdw&g of tthe ppeeatingl nrediddn tama therafard ¢hé2duyction in

WREeTer Y b Do Pl iora sB0féed, g, Bhadiusting the

sibraad ngoprassui-e genetadedj i topumide bei ng direct ed
towards the separating el ement 38. | n the em bodi nment

illustrated in Fi % 6, the nozzle 121 and_the ejector
Rigtsz| 3 angh4 Hresent n piarerred eakgdimant.ef the @npasatus of the

Hveitiod helchez grrs orprm&éc iettéHGlbe’ 18t Fsurrounded by a
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iscad, Ieesg Ol‘tﬁ/ cgginingi hg4s rt@repggyw’fgclprtéséun@rmal situation at
REfE & rrem f@\teﬁg]’é% SUs- asgafl“dﬂnﬂa\ﬁheﬁneﬁﬁl ﬂw@réjE%Eénedna the

apparatus 0O entlon
sHetien Ripee’ Gt g6t m%é@em Rare g a@nmhwl% Surface L in

ﬂﬁ@fs@p%bbvn*guéldrﬂénﬁf% bnh4ﬂ*orh ftﬂndrew&rrtleeﬂ ol#ofothe separat-

1t ke o iBhes siaonronbst Mol 17 PERWARE Iy the sgparat-
e eé@wmrﬁt?o&gDelpemhngam tReromerdating meedhah| e1g2|rn ¢he case
@ftéugﬁﬁ} ogﬁe n@\gﬁﬁg}) ﬁ]gﬁ‘éﬂ éMTéPhah'lf?JsLﬁdnﬁﬂg@' the gases
priefgrabhe Iegav_settéwe @eaaraanguetaraﬁn‘pnﬁea7 waﬁhgétsl:aﬁe In the
bﬂ%@dl‘?ﬂéﬁ@‘?ﬁ tﬁ@oﬂguFé‘eat 'Iéé'étdoﬁéréééﬁﬂi'lmt hes been formed

I Ehe aalnd fagetharns ambsbgfen 8ot tie Slagtpr tube

P;Q‘B\/aﬂéotr'ltmspi”@/lggpp@ﬁ\tt d)fhth@e@ﬁmﬁr 822 depearliingthendirection

er.a |

bharE Bt HIRE 178, APrandlnb"fo 18 cEraTerfy | Sigodiment, at

tEEsEsope ef paribgy 1 4davethdshadpadat |sngr@\1r|dednwmh1aaclosmg ele-

pi@%¢3ﬁ§t?ﬁ§ clo§|ﬂg4§|“=enrﬁgﬂ?di47@r|§ r‘n'&(y%'B‘Fe TN en 3k least two
or ne

one been f .
positions, a flrst pOS|t|on 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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in the shell 142 in the region between the end 129 of
the ejector tube 128 and the spraying point of the

We@p@aneived22 as seen in the direction of the ePErFDO6/000115

tube 128. According to a preferred enbodi ment, at

| east one opening 144 in the shell 142 is provided
wth a closing ele nent 145. The cl osing el enent 145
i s movabl e between at |east twd%ositions, a first

ion, in which the passage for the nediumthr
BREld pasin)y 108 PSR G ain PRk, Stk | Gle Sxpalt valve

wiioch the passage for the nedi umthrough the openlng

144 is substantially closed. According to an

enbodi nent, the closing elenent 145 is a cl appet

&h ehmenembmmmemterllruatsatmﬁnmrthm fogu Fe,othe shietieist provided with
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142 i s I T .
taatsine Same s Lo, oot 5%&%@%@%&6‘3 Frging to
anchedodialert, tlher liviviet egd]{mfdthmshb_u\éisfsmpedisgm th@ impart a
Q i t not fromoutside to inside the
§ﬁéﬁWﬂ§5$$§Pﬁg§1@g$y9Lﬁﬁ'is concei vabl e that no
closing element is pro vided in conjunction with the
4 I
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drawmhig M‘d&ﬁ ﬁiﬁﬁtorllﬁuiﬁﬂ%ﬁtéé and taws Qi @f theshell through
%hélépé:ﬁngrsomdaﬁwettfhesﬁm@r@IreﬁmanmStﬁé%eparatmg element.

f bl d. d
BF FaShe Brebiitikogrs i sUBon AP der g ke 8P the ma-
tbrabbeing mves/eapetmersdzherwrrictmtl of gasagerbroyng through the

%@g%ﬁqﬁﬁ%ﬂ@gﬁé%ﬁj%cﬁ, W?@} ga\re%yl{‘ghgﬁ Eﬂg%ogﬁﬁg bi¥flents 145

orbthg manlngﬁel44b\nértl“@1m€mt0ﬂ$@eéhéi42 ase shegastiand e ejec-
tt8r 'a’%ﬁ@h{at’i’célﬂ} %Fl ér@ﬁséqiﬁé“@al:bgm &nd th‘er’-’éfore the suc-

east pr oport i on of
ttmé" bhtle Sél'lc’é'@rﬁ" PH’Qﬁ/ tHe ejector is deflected and
flows out of the shell through t he openings 144 while

ns i.n the s ting el enen t.here

Eg<8' lsbraies s atledin: TBR Gbsl BIEFeRNss 45 IR closed
the @pemmrgsatmuellhgecmntbgenresswe differammentthef ligagkdevel L’
cOL.Ng r t n.p ' | t
ﬁ@%ﬁ'&f@t tlﬁ% as{?’f{%qﬂ 145[90@#% tgl a h@f‘%htﬁ@ﬂqé‘\%‘%t WdPetiife 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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on the openings 144 of the ejector shell 142 are
cl osed and the ej ec tor automatically tries to

w0 p@vme®es t he vacuum and t herefore the sucti onPCTFR2hs/000115

suction pipes 4, 7. Fig. 4 illustrates this situation.
The cl osing el enents 145 have cl osed the openi ngs 144.
Due to the pressure dlfference the l[iquid |level L'

i nsi de the shell 142 rises to elght somewhat above

urf evel L of the |i in.the separ
Head R ey &9 ﬂ“’s Slaki&y § 3?& Boainst the
soraylimmdafetblemsmcmownefa"étavely prevdietdy. Ockage in the
conduit system 4 can hopefully be renoved. The liquid
surface level L' preferably rises above the outlet end
fig. bfprasents edt sjectobeniz8vhithi dn dhiecerribogd imenteilersteated in

n‘%ﬁ%’é% { t 8 -
Eﬂé ﬁ?f”géll ﬁé rect Ibéh)ne']@grﬁggqrze)zseﬁgj%l ﬁ anot tmg me
éih%'asu $Ehnv VEtih‘élas@mrﬁ%Hr@ﬁdt ﬁ@eum%mpfe%entadq mr@mmatl-

éSUE'ClanlBé s @gﬂ@%hé%rﬂb@tﬁﬁi@w Muserdtedci fiys. 3 and

thConEcRER M8 Stving Yot el 3 &gl e OnareRng, fiam which
laegas stichhas laiqufldwsuirftaceheé rejebersigiarand ngithl gremt into the

EHGB e 1 CTARTEIC ERATE ol Uty o sl
|1|4c?m at $her u@@elre%d of t ghehelhtis ya qiargibes 150, owltieh is pro-
CidEd Yith l&ﬁarﬂiﬁésaﬁ@l rfé?n*é%?aﬁgfﬂlé‘ﬂs %‘l@%@d @AieH %aEH"éJector

&HE’% ﬁg %@evengfcﬂtbmpq%mgs ésents an ej ector unit

feEY rf"@'ﬁb“ﬂ?g%lte&tor jet 122

canpyés gstathejegettsr t@beJt%@etherwﬁitlgftlh@lalro@ﬁwhlaill@ng by it.
S rrze 1N

BBl i SE Sl e (6 F yBasBHE gL E442 The ppening 144

tias babodioramediini tlmrsheéblm rthei geea detmeeen .the upper part of

&8%?‘14&%%%@@&%?%@%@ gge(ﬁofttﬁbﬁgn%fgg n7the em-

edimand Wus’mt@n iNntthet g uEecths snﬁibshqmsew&r@l openmgs
‘ﬁd)l&ﬁb@r i q@e$h192%p%"rﬁn%§r Munﬁé%bbeénsﬂﬂ%eéi“% a“tdlstrlbuted

PaSHRRPAIaBH bhe bR RERNGS Ot Bieshell Yobi Préwised in con-

dngned withhtleadpenieet d44 ibea ERBIng hslengéniias In the em-
BRE Ry B LRE R R BB B 1487 A bt element
anougted ant thecoutar sonrfdte ofidhie shell outside Ithasbpening 144.
s p en f
?ﬁ%{‘h%ﬁ#elerﬂ%n@ ot \é/verlg%éﬁ%#?ﬁhggﬁ Eo e r?f\%\/a%léhﬁetween at
least two positions, a flrst position, in whic 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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the shell 142 and the |lower end of the ejector tubes
128. | n the embodinent illustrated in the figure,

wo b@78bwké has several openings forned in it. HEEFI2006/000115

openi ngs 144 have been formed in a distributed nanner
along the circunference of the shell 142. Provided in
con junction with the opening 144 is a cl osing el enent
145. | n the em bodi nent in thelﬁigure, t he cl osing

. i t .
BTk 3o 38R FHEMRe AP SAHIR B Slnich con
beapised el@mimttheaennbediraentagaprdingdonfigbBe The shell ele-
WéM@qmzﬁthdseéSEuﬂlﬂ%r@%JSehoﬂﬁth s bhfltetpé’lidli.tdipé‘ctéld‘ as desir-

h h ;
4D 13 Beneolbslan flsistratietuin chedi@ure s donthe coinyad shape
blﬁeth@osh{em91421,4tri@tdult%eceplorthg;sgri@i df&hgepn@%cﬁrage@?gﬁim%ﬁ almost

el.emen S . .
?gfe'%lgﬁ{'ggffc%eagﬁwr&&beér féggghﬁcﬁgvr% a@:@@t'PBﬁHY visualizes
peith baskat lires thel chasgenLlLelut béttheoriqui82sutfiaiceutdvel in an
Wietkuat bl g(;eSSfEEaﬁfont.he medi um sprayed exits into
ele ne

the separatin nt "38. The port may be so
oriented that the nmediumflow ng out inparts a

ThiedijaetaroHELd &ft fife | indendid ddiRpPRRar &t ! I%&&t one ejector
el enan%f shom in Fi %0 6, a q_{liljl de" el enent 3 has s
hO&A'q 8ndhat dapeh ONcoRISHPR Wke 448, dntponvhidsiheejector
diozeld sph@yse)(jah'dn? pfshalge fd_)tO\ISfirﬁiggng?? @WH %é@tubm into the
: I i . the ejector _uni ich can
BRLE e BS) FRR e REFRER e (HLSRaGA e nega.
Sivel Ipressurgrprotiedys aacordingatoshepd, by timitirgy the flow of
t j t ' I (F
B sHE 8t g B5ec ot e Ble 8 en 126
felaties ko ti\@z,spmém@ugir@ctlm of tbe ppecatiagt meditimyni.e. from

ﬂﬁ]@|®t{ét @;h@qsz_g X thel éljéd{@r t@bé_he ej ect or tubes_ 128.
The figure additionally visualizes with broken |ines

the change L-L' of the liquid surface |level in an
Aceotdialg bd m]keeg'absidtim@'itprtheTbheRj ;ﬁ@litomtlehbl?,ebéént@ﬁanged
| | el,ector nozzl e .

g Lo e T e
the ahall. lov 2l seegn@yambadimentashagehélbrl 42 iisgidditianally pro-
TR U 450 B ot gl Fprouah tr
Bpggmﬁbcl,MacBbp@ie.q@mbpcwéw%ytha APenig t4 fis slisposed in the
ghsks143ughthe 8réa BetvPedheatRl RFpYr HabE Jr28hET el Nghd the
%‘ﬁé,ﬂ'pa?{‘gf ]Eﬁg 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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relative to the spraying direction of the operating
medium i.e. fromthe outlet end 129 of the ejector

w0 aweg/o656cor di ng to an enbodi ment, the shel |l pRCT/FRAGE/000115

has been arranged around the ejector tube and has at

| east one opening 144 fornmed in the shell. | n a
second enbodi nent, the shell 142 is additionally pro
vided with neans 145 for shuttﬂﬁ@ off or imting the

e YA 0% 2B Bt 248, BH9RE TR QrRIE means
fert beiegihye atipeast M‘flén @fecetzsasyl,etrhet: andlethendol2® qf’fairhe ejec-
B HUBer 58,60 o Wt BRI ESHIE S g JfbOUT B, € pear the
ejedtoorapparadust iTypicaity @h @agt wne afothe thO,tﬁléhﬁﬁ the liquid
%ﬁﬁ‘a%'e Qﬁb%’r gqa@é%r Fip¥i & /.'snrrrdvadﬂﬁg tﬁﬂs-h%té‘ach other.

e op ef “el"eren ttin
B CiRdoE CaM G ECRaraing O E19S1o GUih 7 Fan G HERE as @ vacuum

etélatdr Mﬁ!nyﬁ'ﬁ?béﬂof fidtioris regaling eleghties Iregsure

he nmedium flow are provided in conjunction wth t
opening 152 in the |lower part of the shel
Wigh Aheocappamtius of fhefevertoaposignificant irapdeveoeent can be

SRS I RSPk b Y BSOS R S omboar-
beenivof Héie Sqluitions of fheeinwandion, the veeuumhbas) ypically been
EEB"&’ta@‘{? OyRi 'é/né‘te\}éﬁ‘%t VaREUPh SMEbbYe. 0@ baerhas been

I'i qui d surfacé and @éector tu

ﬁ%@@aeqdé?wwtbeeﬁ@th@fﬂhand pafaiaisop ghellayenﬁon It is to
pecabtedotiar thesabdvartentioned &adsem agaluesagrgnonly exam-

ner at i n_nmany types o cations.re
A 59 he el Vol PrallBhls Bhal iy Heebtdifg to the ad-
justenenbmangesofgtiid sysiremi nprovement can be achi eved
in the vacuum produced by the apparatus. | n an enbod
nent of the solution of the invention, the vacuum has

B\)/puamg anReueews liguid @s operatiag mediu@ anRdsRayinea liquid
gﬁb%UR/e9¥9eﬁéét|0éSsc§7l€|€ibrf ¢a€ sl éjhéct@* e ibe |§Eé&16?i@3ved In

TR QoG it Ete o aPa¥ing bRV exanbyed Microme-
serd hﬁeya@whnarvaémgeed(rb ldtesivay betosw dceondilngsbme cases,
Ecllqe 3rodlet°’tsfrzeem(D a@%? é)fftﬁ ?mﬂ‘a Mist may even be considerably
smaller, below 200 um. If desirable, the operating medium can be
sprayed with a high pressure, preferably 10 - 300 bar, but in some
cases even lower pressures are also applicable. Typically, it is possi-
ble to use pressures in the lower part of the range, e.g. 10 — 50 bar,
preferably 15 - 30 bar. As compared to a pneumatically operated
ejector, a saving of up to 50 % in the energy requirement is
achieved. In addition, the system is considerably more durable in re-
spect of service life than vacuum pumps, which have also been used
to generate a negative pressure.

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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15

By using an aqueous |iquid as operating nedi um and
spraying a liquid mst, a very effective solution for

w@ogjoesss®r device is achieved. In this cont exPCT/Fi20e/0d0115

mst refers to spraying with Dv50 < 1000 m crone ters,
i.e. with an average droplet size below 1l nm | n sone
cases, the droplet size (Dv QObéé)f the 1iqui d m st may
even be consi derably small er ow 200 mn

|rabe the operatin dium.can a
ronsms wpdte BRetdianBroaadyg0eag e, deéﬁ}ev such as
vesddngvesidusyeprgfeeablyr eBips.e al so appl | cabl e.
Typically, it is possi ble to use pressures in the
| ower part of the range, e.g. 10 - 50 bar, preferably
The ejectioardevisecoifhae daveptignpaennde iusad jn spanadsion with a

t n t -
AT e S St 18 i, o ecor o

COFiCReY 8 ﬁolﬂ%e(éid]“%?&@'?\e Ypagta a@%\m.%nqerat@r in con-

tjhaotigacwitm appﬁeatmhsq@dmma abawe@@@vetm«eéstme such as e.g.
res The back

d
08 R0 BB S oFIGHRR: autsheian FoOkErEMgY4l systems,
elust Tfemspat isystamisonT MO ejeatsi0 eelice asld/enyswellnappllcable for
3ReH LOANIRUNO,ANHIRIBAe sTRrheat on can be
applred i e conveyl a wde variety of
mat eri al s. An advant ageous application is also found

iTe |§)€%\ﬁﬂﬁsft@rﬂﬂ@\&ﬁsﬁﬁ @@lﬂb@ Fﬁittﬁé'aﬂlt ﬁ?fé%dﬂ?@qinVé‘ntlon is not

er| i ndpst,r
Z Eﬁ%rﬁﬂa Od*r%@ni £@ teghﬁa,t;,gnm@ﬁ be var-
daa \mhmeuelgcmmcme)ﬁowmwm oranys V\Fdatmafs that efiay have

AN R R SiesheP JRE %#ﬁ%ra%'%SU%Se gt ftion can

ialse e jsediseparately faipm\ ieaghi ot Eneaadssgry. negati ve
pressure, such as e.g. wood dryi ng apparatus, suction
graspers, snoke renoval systens, dust renoval systens.
The ejector device is very well applicable for use in
conjunction wth explosible substances. It is obvious
to the person skilled in the art that the invention is
not limted to the enbodi nents descri bed above, but
that it may be var ied wthin the scope of the
follow ng clains. Features that nay have been
presented together with other features in the
description can al so be used separately from each
other if necessary.d ains
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1. Method for conveying material by applying a
pressure difference in a conveying conduit (4), in

waokiocieives hod the material is fed into the coOnNREWFREN6/000115

conduit (4) and in the conveying conduit further into
a separating device (5), where the material being
conveyed is sepa rated fromconyeying air, in which
net hod a negative pressure is ct® ated in the

nvnﬁing conduit (4) by nmeans of an ejector apparatus
3@ ose suction side is connected to the separating
devi ce (5) sai d ej ector apparatus bei ng operated

o5 OB BB G AR U O BRI, PRk Bibrence i
gocaw@ytng coohudtt (#pabt wméhsmei;mdgthe)ma@r aJZIS)fed into the
d emee?”né thQGitt (‘@? 4rid8h ‘i‘hée%ﬁ%gﬁ@o tl‘i‘@r into a

gs@rp&ra‘{m 61"'@@1&53&99‘%{{"?{7% e dvateriab b@én%r%ﬁh‘é%\de@ sis sepa-
eah@@cfe@nﬁc@ﬁvéyn@ b, nﬁaﬁhtm h&iHddng rﬁékgaﬂ“{/@vgbr@fssure is cre-

jector_tub

B8, St b bohdul A oS et 8 S 2Bksko O mpparatus
i(69, opkoaei schieni sice is eonmentethto dind sepandtiag29evice (5),

i 1 5pdtts Bl ELABLLAING 49, GhebdErds ecium
FRoeisting efthqej@dnist, especialbsanfaguecus liguwid enistpgaid me-
(#éaf denkl é‘.bﬁa?édﬂthl%u@ﬁ' EEL:S Bl;?r%r@dﬁngpﬁogilet P€22) into

b | I
At S hcsor 1 e Bl 25 ﬁ&@cséeoﬂeraqu (5eEPEAtNg Glement (38),

ke larr act drezed in that the gbﬁteratlen%ﬂ tied neverd t(vJe29}essure to
s, IBafcER (& shifical At Secnagdoty itinh Hae flow of
lgasels, @‘ud’lhaslalq,ulrttostné ajector tunze {42&)afrony thkeediattion op-
j‘:oé}@ E@‘%h@%%’a‘%ﬂ@ dlpeﬁéfn (erlté’ p’ér@hﬁ@dﬁwemﬁm i.B. #rom the

sutisteand e Dnef ﬂ“%@ﬂ@@tqrdb@q 128) whi ch ext ends

into the separating elenment (38) inside a shell part
accor

4 5. N@th 4 h . t
2. eth3y PeeRbng: Ho QRTyby GG R e s 8l P fghhe ad-
anissivnh edf ges@sninfoldhe ajettm shbkl (p28) frofs?)tHe outlet end

YRR 260508 B, 2 atyeSali ulg S ehyCefedeor tuoe

{pady helonmdthe hevehdl, L'pafttheldguid surface.

3. Method according to claim 1 or 2, characterized in that the
outlet end (129) of the ejector tube is brought to a level below the
level (L, L") of the liquid surface by adjusting the level of the liquid
surface in the separating element.

4. Method according to any one of claims 1 - 3, characterized
in that operating medium is sprayed into the ejector tube (128),
which extends into the separating element (38) inside a shell part
(142).

5. Method according to claim 4, characterized in that the con-
veying gas is passed through an outlet opening (144) of the shell part
(142).
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limted, at least in the event of a bl ockage in the
conveying conduit (4, 7). 7. Method according to claim

W®2000/065966r a c t er i z e din that the fl owof/FDa&a®0115

is limted by neans of a closing elenent (145). 8.
Met hod according to claim6 or 7, c har act er |
z edinthat the flow of gase;cLs limted by raising
the level (L, L") of the Iiqui urface 25 at | east

NSy L . . d di. .
SroWaolen g s o o1 R 45RO 800 tnat o
taast e flaw f giases insocthe spatepingideathy shelkipars (142) is

Rinited K a68E85t 3 the E%ﬁi\ti&désﬁfdékag%pﬁ?itﬁlel bfonve&iné; conduit
f}llvazghterl ng offal or food waste, or working resrdu

gi neering industry. 10. Apparatus for conveying
material, preferably bulk material in food industry,

LN r ht ering.of fal and,food_waste r
RO Aol BTG RoEr il i a4 & 250 b thet the fiow
appesestis dimisedabypmeeansofdi tldsingrelementa(t46yeyi ng

conduit (4), said apparatus conprising a ma teri al

onveyi ng condujt (4), a separating device (5) and
%e%%g%? a@ﬁ@a@m@gg@ datat bver Enecsg_@ eaictemdzed in that the
ﬂ@wvgrvg@gegquuhtte%by%_iyﬁgn@w@kxﬁéle@ QI’?]%?W@FI 8id surface

). MWhOose suctjon |€ﬂe |§ onnected td the separafing
és\ﬁtclga(sg)lpsga %jsg drar: p@é{gt-us bei ng operated by
an oper ating nedium said ejector apparatus (6)

0 IS eas z| 21, .,122) for _spraying.
PR A BbrdifESto MM B of s nps e ThE te Pize d
'@pﬂ”l'%l the metenial b9 heheoaveyedr peaferabbnsonsiEs df2bulk mate-

i7 in 1 fi | vd ; i QUi t.he zl e, d
A I R 1SR smscidiny, S Erha® ofe tof To§fzpaste, or
W?E&ﬁn%?g%ﬁb‘@dni anginaering dndesleyt or tube (128), said
ej ector tube being directed towards a sepa rating

FhSTBark 2 rBLoRYLSTS Matdhe), HRerasbly bl RS merl n rooc
lodustisein meaticutar strudlhtering dffel andafdot WasEsuse working
Si86aPIPEReaEng ek, PRSP b EobRof B g 8thre ai
fﬁ(@ﬁﬁﬁ_ﬂ@ dicaneydng candyitrgt)atdaid apparatuspcaiprising a ma-
fetonrephy SanabicLa), eeagBsiiq agyich 1) ) gregns for
tr&ading a fl%ga‘%ﬁﬂé"r%‘ﬁwﬁgnoré\ﬂ genyakinghpandyituéd) by using an
ajertor separeans (69 Whosgi Suittich didast ¥beRefREL8 e sepa-
rIa@ﬁﬁg device (5), said ejector apparatus being operated by an oper-
ating medium, said ejector apparatus (6) comprising at least one
nozzle (121, 122) for spraying a liquid mist and for using the liquid
mist as the operating medium of the ejector and means (125, 126,
127, 131) for supplying a liquid to the nozzie, and which apparatus
comprises at least one ejector nozzle (122) arranged in or near an
ejector tube (128), said ejector tube being directed towards a sepa-
rating element (38) and extending into the separating element (38),
characterized in that the apparatus comprises means for en-
hancing the negative pressure to be produced according to need by
limiting the flow of gases, such as air, into the ejector tube (128)
from its distal end (129) relative to the spraying direction of the op-
erating medium, i.e. from the outlet end of the ejector tube.
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outl et end (129) of the ejector tube (128) to a |evel
bel ow the level (L, L') of the liquid surface. 12.

wa\ppaetdes according to claim10 or 11, ¢ h a PCHFR0G6/080115

ri zedinthat the separating elenent (38) is
provided with a shell part (142), the ejector tube
(128) extending into said shell_part, and said shell
part being provided with an outaﬁt openi ng (144) for

It AP Eatus ol BN G 8° R, orBERBERE cBige fpe appe-
catqﬂ|mpa|se50meap$lfenebrmgmg) ar leagfedvhien necessary, the

%‘dléﬁngﬁtl 0(';2@8 Qf he gjéadtSF t%%%”kfgﬁi]t‘éd'a I&Jv‘él 1bflow the level

parat u ny one o
r La ef the liguid ;_SUéfEHJG n that it conmprises a closing
al enment (145), especiall y a cl appet el enent, arranged

(BB et oty 2008, 5 aiBeiMea
that the separdting ehamndnite(3Ppa groeidnhdmiitlsa@ siedinpart (142),
L5 SRS HBencl 78] 2rBRatR0 BRa Satic el g hd Baid shel
payt beingiprovided with aneutietlopening (144 kfor the gasés.

in that the apparatus conprises means (38) for
separating liquid and/or solid material fromthe gas

lBewAPRAratNSH ACEOIAINGc E0r AN YR8 ahyldjAes ok 0 ¢t al%s Ciparac-
telbize d ia that @c tomanSeg £ dosin t@ém@aﬁ ﬁpgpa)o ]fﬁﬂ#énged in

EBGoec e MEs the pwlel Shs ”ﬁgtn@%bixi'm "
Appar at us according to any one o; cl ai ms th - 17, ¢ h

§4r ﬂpf) rétoLFS Chﬂgd'ﬁﬁetéu?ﬁg réé 6 %@@?ﬁ ftﬁheoie?’ecﬁg?rac'
t@b‘el mze)mbmatwtt eemprisasd asqkfsar@g ¢leveent I(1455)) especially a
Fagrﬁiréli @@rﬁ@nﬁeaﬁa% iM cOARUITMFSR fthac)h@ gg{‘iée%penmg.

ring in the conveyi ng conduit
Appar atus according to any one of cIalnB 10 - 18, c h

ag, Ap?arétus lact:oidmgdtonam apnéhef mmatw <oy ictearac-

o) t hel of the
TR £ AR A bOSHRE hlnricds Bhehie - fitbucing a ro-
Saet;iagammg)nebéhbethc(mﬁ)m the séppeatingleoventl(38).t o
any one of claims 10 - 19, char ac-teri zed
in that the apparatus conprises nmeans for bringing the
a6 | Appanetusi aggosdingh&0 eprryt @Ret ObEldensw @ he 15qgilarac-

serfaee d eMehatlthe apparatus comprises means (38) for separating
liquid and/or solid material from the gas flow.

17. Apparatus according to any one of claims 10 - 16, charac-
terized in that the apparatus comprises means for adjusting the
level (L, L") of the liquid surface in the separating element.

18. Apparatus according to any one of claims 10 - 17, charac-
terized 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 occur-
ring in the conveying conduit (4, 7).

19. Apparatus according to any one of claims 10 — 18, charac-
terized in that the apparatus comprises means for adjusting the
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L") by adjusting the height of the liquid surface
| evel in the separating elenent (38). 21. Ejector

walewroesoeconpri sing at | east one ej ector nozzl BC(/ERR)6/000115

and at | east one ejector tube (128), into which the
ej ector nozzle sprays, and a passage for bringing a
second nmediuminto the ejectord%ft (122), char ac
t eri zedinthat the devi conpri ses neans

y pre h
SRRECEY. 5o RSl ek, T, BEEPBTp 3F 85 JE ESMERE Rdiont in
atbeaﬁepanaﬁm elmnenéc(B&) tube (128) fromthe distal
end (129) relative to the spraying direction of the
oeratlng medium i.e. fromthe outl et end 1291 of
Appafatus @@60”2'219 Epe@nyr 0BBVPE £AiERS % charac-

Ql@rnzéld M Bhat rthe ‘“aptpa?atu$ @orﬂp‘ihs@% méé‘ﬁyfd?abﬁngmg the

ohitfes BRI 4,85 B8 eretor ik Yeloi T8 fadhSinaceivel (L,

dey byeadjustingi the theightioht®?, liquid surfagedetvetin thezseparating

he shell (142) is provided with neans (145)
%lé'ﬁl‘e&l}?{:3§r?g off and/or limting the flow through the

opening (144). 24. Ejector device according to any one

90, CEJSédi‘Er %Pevic@e’can |§mgsgg%agt drle 'eé%$t%{lﬂg§‘zlbh€‘122) and

the openi n

éeéﬁlé@r@e?mwtwmb 58)fpmtp W@iheth@h@mctaﬁmzrzée sprays,
lawekra Iqmg‘csgrgs E@lettgﬂggtrﬂ% née Lélﬁ:dnk?%ed?&n Eh‘étsittq’fe eJector jet
| |
312250 BHET AL A Al Ehabnfie s d8Vice ofarinrises "means
Weeetothehegative pressur@grochicacheanhiet ler{tidi@ged cfrccordlng
) and/.o
ooy Irlact ol M8, Wt A 40 ftne ciector
debedd 2cpa thet distalyendd 1649 k relphivezto thezsprayrngadnrectlon

th r r
LA RS 18 GO A PRl e

) for shutting off and/or limt ing the flow
t hrough the opening (144). 27. Ejector device

2% FRHr eItk BP0 finGnfo Qalhadnee e Pl el d by @

shelinpalitu(h42Joarrargethgedund e ejectori tubenanld byrat least one
OPMIRG (1423)rdrhdden kAW dprt of the shell (142).

23. Ejector device according to claim 22, characterized in that
the shell (142) is provided with means (145) for shutting off and/or
limiting the flow through the opening (144).

24. Ejector device according to any one of claims 21 - 23, charac-
terized in that the opening (144) 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).

25. Ejector device according to any one of claims 21 - 23, charac-
terized in that it comprises an opening (152) formed in the lower
part of the shell (142) for discharge of the ejector’s operating me-
dium and/or removal of the material being conveyed.
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28. Ej ector device according to any one of clains 21 -
27, char act eri zedinthat the device

we@eowns®es neans for bringing, at |east when nBCEERO0GY00115

the outlet end (129) of the ejector tube (128) to a
| evel below the liquid surface level (L, L") near the
ej ector apparatus. 29. Ejector device according to any
one of claims 21 - 28, char%c teri zedin

at-.t he ejector_devigce i,s used in _conveyi Systens.

35 bl t eI acUdiSo g i ST B 328 ST arac-
Periz @ d in ahat- it cemprisesge arrangedatint bengjrection with the

"G e r a0 3 i L
UPEa (1450 o T SMIAE A4 ol BRI dgjor imit
ing &hg. wd@r@ughn@@pp@nm@s(,l%gcti on graspers, snoke
renmoval sys tens, dust renoval systens.
27. Ejector device according to any one of claims 21 - 25, charac-
terized in that
it comprises means for directing the medium flow, arranged in con-

junction with the opening (152) in the lower part of the shell (142).

28. Ejector device according to any one of claims 21 - 27, charac-
terized in that the device comprises means for bringing, at least
when necessary, the outlet end (129) of the ejector tube (128) to a
level below the liquid surface level (L, L) near the ejector apparatus.

29. Ejector device according to any one of claims 21 - 28, charac-
terized in that the ejector device is used in conveying systems.

30. Ejector device according to any one of claims 21 - 29, charac-
terized in that the ejector device is used as a vacuum generator in
conjunction with applications requiring a negative pressure, such as
e.g. wood drying apparatus, suction graspers, smoke removal sys-
tems, dust removal systems.



