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A PUWP Technical field of the Invention The present

invention relates generally to the field of punps for
weewnye4ws waste water, and nore specifically POTSEPWEP00662

for punping unscreened contam nated liquid including

solid matter, such as plastic materials, hygiene

articles, textile, rags, etc. Said punp conprises a

punp housing provided with a rotatable inpeller
ASpg@Rended in a drive shaft and having at |east one

vane, and an inpeller seat, at |east one part of the
TbAREL LT ansh d her i wmel 1rerergeiain bei ng novabl e in the

axial_ difection in relation to ot
o R R TR T ELALL Ot S AR £ e K T
fﬂ\@jHiSof epunps i fonfdamazour warite s@tiak manckemare
0 t an C , i 1 ary, Rads,
Brobb  The L et S i T N B Rt ated
lpasid bficlkeinystekid Thetewht didihid o aite S St et s/
h%ﬁ?egéga59i8§§§,tf@&%&ﬂb}‘ﬁ%d&%ﬂéﬂé.Fﬂ&idlﬁﬁﬁﬂﬁﬁom@mﬂses a
e I npeller seat are | ocated at %)flxed i.stance frqgl .
p@IaEhh,@‘th_erﬁg_H’%?P%%%%‘? ‘fJotkgeEt‘ P E e hg*tisPen ed in
an@&i@é,Shgftsagﬁom@vim%eﬂwixeaxﬁndﬂéLnﬁne4naqﬁ;a@timpeller
means for cutting up the_sglid matter.. i I
Sﬁ?EceQLaLﬁa?Ee?% f?%ft e%cﬁ?ﬁ elI?%eellserrr%l (%i%g%silﬁéeller seat
btoget hevami & hit hieh puapeall | dioe ok 1 Hovievers latheor ute i prch
Oggegf the solid matter is energy intensive, which is
adverse especially since punps of this kind usually
operates for |ong periods of tine. Another

pSARveBLhangk ¥Ry ohveetiéng rid of clogging matter is
touse an rnmpelflrer hayv

A [ng only one vane, whi r t .
one T ar 687t RPBEERPEF S EhaRRel *LRpatl (081 afting, Sccv it
oEPéﬁUgbcﬁBGtE@tidﬁmﬁﬂtmattéheoﬁrpmbhctamt$h shils agypeocks,
of .pu is.,that _the solid e

S3PSRAAY! H@dFéa]a‘i—"}ﬁarédajéébf n?%‘gege%aﬁf‘eé %&ﬁéré%% ®fump that
is lowered into the basin of the system. The contaminations

are stetimes too big to pass through the pump if the
impeller and the impeller seat are located at a fixed
distance from each other.

In order to get rid of the clogging matter, it is
known to equip centrifugal pumps with means for cutting up
the solid matter into smaller pieces and thereafter evacuate
the small pieces together with the pumped liguid. However,
the cutting up of the solid matter is energy intensive, which
is adverse especially since pumps of this kind usually
operates for long periods of time. Another conventional way
of getting rid of clogging matter is to use an impeller
having only one vane, which present one large throughput
channel capable of letting through the sclid matter. One
drawback with this type of pump is that the solid matter
often get tangled around the leading edge of the wvane. A
third attempt, to solved the problem of large solid matter
clogging the pump, use a arrangement in which the impeller is
at a fixed distance from the impeller seat, e.g. 30-40 mm. A
huge drawback is that the pump has a really low efficiency
all the time.
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third attenpt, to solved the problemof large solid
matter clogging the punp, use a arrangenent in which
woheo7ioopaBl er is at a fixed distance fromthe POPSER®G/000662

seat, e.g. 30-40 nmm A huge drawback is that the punp

has a really Iow efficiency apl the tine. A better way

of solving the problem of solid matter cl ogging the

punp should be to adnmit the inpeller and the inpeller

seat to bepenvabl aaynotfhgoamb dheepkbBNehNokekd 1t ORatter

he a But k unps
BTG PhRrRbebl sBPHrE h8ebOcarAtaor o et Aoty SRS Ehe
1mpe@dsesse5urtbeb&nmevabheylnntyeadnialadSﬁattlgﬁpln rela-
tg%%“?%” %gﬁ 5@ﬁ8k|e£naBQdEEeE5nP8L % ?géf %HE Enown pumps
cRBPaBEanpnthhe éﬁaéura|uéeﬁu@ﬁldnga@|é@ronth@rtperposes

ruFRekkRbreeatna 0891§h§dﬁ999btgﬂéﬂﬁl Qbr§§£%9@n0£h5h§mpeller
dr|v shaft But the npvabi | ¥%IS s ron

28R PReBBPLLET sBFFRd 18 %m a%%@tl%p avpopaPump, the
ispallieinod Whycht akemoafgle NOW thguidiin dhecpuipn B

cL35300, FhouseeiuTm Devpg, TRl LT ol Lot oo

téeatofThheob;eue shafhi sBebnshe ucdvani 1St ¢ oiadsttongly
1Eﬁ9HEat588 9ﬂﬁtBB%§££'§bf9£§|9£ S0y, PUID, ol 05,221, 02821

IS NDVa
Sf-ﬁétaidla@ @Weéwbﬁ,m @ella@Wohl@@ldhEndthl@ep@hﬁftGB 751,908

sﬂbﬁsoglgﬁﬁ ohat e SQOMQn§9P§§ré@%ﬁfﬁﬂl@dtﬁb@%@iﬁlﬁg of the

,van % nP ler to be dangg solid

HRPET et 1h Fal AP roRTe Sheci Bt LS ntRA5l The Cbisct of this

cah@ﬁﬁﬂ@ﬂi@@nfﬁ toraathera ﬁE@mﬂ&ﬁﬁ@npiﬁsﬁmé fFflClency of
letting thr

r.a t,, usable for
gamgle%gs ) 5gb¢§§ TR Srd BVE RRGUGH %ﬁmﬂmpgrﬁ%ESWthh
l@fmsmabhenamtémenaghalp@sse¢mW@mghntfmﬂqﬁunmrmm tlse drive
sﬁgfeedwp@t&@f@cﬁhsflewgrsﬁ §%n§¢ghé 8 8L 0% L8y the
npel | er sea IS nore e arge pi eces 0
V3BEF dOﬁa*%lﬁ%erqall@@tt%t%kdamﬁq% arfoW §ape foppeenters
the pum®r st case scenario, the inpeller mght get
total ly &anned and t

ore prec1sefy? none of the abovementioned, or

other, documents present a solution, or an object, uséble for
letting through large pieces of solid matter. Even though
small pieces of solid matter might pass through the gap that
is formed between the lower edge of the impeller and the
impeller seat, it is more likely that large pieces of solid
matter will get stuck in the narrow gap formed. In a worst
case scenario, the impeller might get totally jammed and thus
seriously damage the pump. Such an unintentional shutdown is
costly, due to expensive, cumbersome and unplanned mainten-
ance work. It is even better if the solid matter blocks the
inlet of the pump than the solid matter gets jammed between
the vane of the impeller and the impeller seat. If the inlet
is blocked the only effect is that less fluid will get pumped
through the pump, but if the impeller is jammed the pump
might get damaged.

A closely related patent, EP 1,357,294 directed to

the applicant, shows a pump which is exposed for solid matter
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seriously damage the punp. Such an unintentiona

shutdown is costly, due to expensive, cunbersone and
wonpi7aomad mai nten ance work. It is even bett ePCIT/SELI06/000662

solid matter blocks the inlet of the punp than the

solid mtter gets jamed between the vane of the

inpeller and the inpeller seat. If the inlet is

bl ocked the only effect is that less fluid will get

1@@End@dthhoughckhénédngewbgé whtthe Tﬂ@eibﬁﬁ hssj 8 gove in

8" 1BYeTu05iCh: PEcrBA ¢ p?hé@ﬁéﬁ?%ﬁaﬁ?reﬁ%ﬁé’p&ataﬁﬁon o

tWhlehtusee%pDSemlﬁatlsglsdbmattetomatﬂdeﬂhénperlpheﬁy of the
c se te e s
AURCEESRstelBgg Vel o, ToesbUIDL oo 20t o0us Lo LNEne
lf“ﬁéléﬁﬂfl ﬁéaéén{l@ﬁl hat npyablbj eet rebakier t‘hetlp@r iphetyer

sektt haupuap Bﬁésbﬁgeckb$@V§&raﬁin©So§t£b£i&ymg€§85'?Egm the
| er shall not be novable in relation t

that the
VeRE Fﬁﬁépﬁgptéga?dgau@ Lt BRen8reByect of scraping of
solid nthethérmnréhesuamer@gbléspumﬁ§ gdgeusédt he pump

b
S80Sy FULLDBLIDL 6y UBIL L PULPS B84SR 4S. orven-
afl@ﬁ rafintk@apeepandftée ppepsteffen bpey aperiods! ofigtime, :
nB@rh99§e8ueﬁt ﬁ°£o'?§f§8Hﬁ$t£ #frégﬁé§¥goufﬁe§ 9§¥e it

or_nore. erefore It Is rovi
13uRbIRAYi ﬁ@smﬁl@l@umbwwyge%n@m@/ RAViE lcwv@ndumblllty
The present invention aims at obviating the afore
dvantaoes of previously known punps, and
S Wprovad punp. A primary object of the
present Tnaepregant51m@emtbwmd&lfflatnmbm%ﬁkﬁ?@ptﬁé afore-
type, _whic n.a reliable
neACi b el P S R I R g at
PHPY hdimg h@vu Hoprovedt Pwpp t e Isloimédrmb}ect D sl peesent
[{g1 obj e t \
G B ov] 46" a Ul w 1 Teepit T R oit e Pt Bty
dgeiheent YRRy |‘ﬁ1‘i‘ﬂe‘FfP e%na%dr@ﬁ@ka]ﬁ Vsl Ipegaxsalid

nétteettOpad WHEigh oc@etpanbetdaihdvaididy © cut up the

solid matter into smaller pieces. It is another object of the

present invention to provide a pump with respect to the
reduce friction between the impeller and the drive shaft in
the axial direction, in order to get a better movability of
the impeller. It is yet another object of the present
invention to provide a pump having an improved durability,
thanks to a reduced friction in the interface between the
impeller and the drive shaft, and by that a more reliable
control of the impeller during movement.

According to the invention at least the primary
object is attained by means of the initially defined pump
having the features defined in the independent claim.
Preferred embodiments of the present invention are further
defined in the dependent claims.

According to the present invention, there is pro-
vided a pump of the initially defined type, which is charac-
terized in that the impeller seat presents at least one

groove in the top surface thereof.
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the inpeller. It is yet another object of the present

i nvention to provide a punp having an inproved
wduo@okd48y, thanks to a reduced friction in tRET/SE2006/000662

interface between the inpeller and the drive shaft,

and by that a nore reliable cgontrol of the inpeller

during novenent. According to the invention at |east

the primary object is attained by neans of the

|n|t|a||YhQ§f|ﬂ§Q ﬁﬁ@@eﬂ@viﬂ@eﬁ@foﬁefgUE§§e§eéhn€9e'fns1ght
% e i nde endent cla|n1 Pref erred enbodi nents of

 ERBniTPRREREFORTATE F UPETERL HEFY et Flhetﬁép?ﬂe]p%ﬁd@htthe
aﬁhalnﬁlréctbéﬂlmgdi@t&ﬂ@ept@@eﬂﬁoimvﬁmtiélbtiiﬁﬁﬁbi§he size

' f th t I def t whi ch
oPCOukf 85 f P ORe i Rt e e} eiTE StV eedes
pacbleast tae @I@W@tlmth@etmwrﬁ@m thensod . Those

pt:ﬁ%ég%g%igi% i g%egﬁ %@&ﬁ%@e‘e%g%%&mv ﬁfm matter
TEQP aF DY R thH e ‘@%ﬂ&@@ oof sthee tinpe¥legatanh tlhe

ikpelséZes@it I he SO|Id natter bri ngs anu#lotger agd

even wor r obl venting_the uid to be

punped. i% % ?EE? $ $ e Tt arte tr SFfdlubtRERyt Lon,
then@xr@o\sesl e:dtemadst ein fa oaspim et fveen & |“t£efﬂ/’(ﬁ1f@lp§f7 located

ler seat. .n a preferred

ﬁé % Jfﬂar\ﬂqé i éeﬁrﬁé]f nsveestt %on t}iene’oeio WREY thereof,
aé@(m@n@seldﬂleecsmmalo:%wmwwmcaf ceet rlatiﬁejlll&m.atilédls means
tRpen £handel e d g & dJpeb s et,rhese\?atné Cbtt hcq'leoefrﬁ elré'r hit a

thereof, along the ditection of rotation of

P1ofRl Persoif afees (e §9Lithadtém rvglléd@eetoffqaﬁeed
omc@é ﬁ&@ﬂdﬁ)eiﬂ@rlﬂrpéllaeﬂols%& ofs s0lddhd@fislce td® the

?ﬁ%ﬁtigéqw I Iaapgcg o%ﬁ%gwrds towardsd%gqe vame is

baicd{ cavegmidl. tiadn tires | ssadidgneactger @cfeettrse traneidowack the top
s@f@ée Vpe{het eQLleq: tatterﬂ:m:“‘ets_lI %ﬁ%r gcl\heo r]}the of the

top sur ace Of er seat
gEITARe Qﬁtwalrréisgrm@tomhmraﬁsneirtdnm ltife ddoee itipeel ldof tfrom

thde gweld ersddtOMand thus quickly be passed through the
pump.

According to a preferred embodiment, the impellex
may be moved a great distance from the impeller seat,
preferably as much as the diameter of the open channel of the
impeller seat. Then the ability to pass solid matter through

the pump is considerably increased.

Brief description of the drawings

A more complete understanding of the abovementioned
and other features and advantages of the present invention
will be apparent from the following detailed description of
preferred embodiments in conjunction with the appended

drawings, wherein:

Fig. 1 is a cross sectional view of the impeller and the
impeller seat, the impeller being in a first, lower

position,
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the inpeller seat, and thus quickly be passed through
the punp. According to a preferred enbodi nent, the
wonpeldoer43may be noved a great di stance from t RET/SE2006/000662
i npel l er seat, preferably as nuch as the dianeter of
the open channel of the inpelfer seat. Then the
ability to pass solid matter through the punp is
consi derably increased. Brief description of the
rdgaweNgss A ey £ yadelichundarsst IFicdte Ahddi8er and the
abovenenthﬁfd and .ot her f.eatures and advyant ages of
the pred¥HttiSh&ifdton qllqﬂ§iﬁﬁf S romet Fecond, upper
foIIowpqpxhﬂqnled description of preferred
Ogl @1':__6}91'1 'é’flll%q.?e%cérloosr}s cl%lon la%eende% dr aw r],]r%odlment

érein a Cross Sectionar Vi ew
|npelIéﬂféﬁﬁiﬂm@nﬁnhﬂﬂW&ﬂsé@E lW@QlﬁﬁpeBhdrtb3|mgume

a firstgndmuen Rosixdan.Ji %el% | %e oPeQss sectional
vlem10f the i npeller and the er seat, the

Fifpef| & BeidF@sien S&Csté@éw& V&,@gyerfrﬁasuabpérﬁ Ooffi Fhe3Jiognt in

an enl ariged,cross sectional view of one embodi ment of

the 0|nt betmeen the | r an he dri shaft,

"iHe Dl Fop HETRS T UBE" BrG RelSvacky bos Libeller,
Fsgctﬁon&iEwmews@mmﬁnahowaemffmbm.pbbné bl the 3mpeklilgr
5 is ajernspective view from bel ow of the inpeller,

Fig. 61s a perspective view from above of the
Figpel | €5 segrospi gectiosnad wiewsofethponmbelilew ahdt hide

'”pe||th%HQeEh%eb$pe%b%ﬁn%e§h a@%%kﬁQtQQeahbgﬁ@atb%%
%)0| n .and Fi cross sectional view from above

¢ the IS FnFr%ﬁsfFﬁcilonéétXﬁﬁﬁdf6€§cﬁpﬁﬁﬁoﬁfoﬁhe joint in
pr ef er ready @nbodi nents of the invention

Detailed description of preferred embodiments of the

invention

Figs 1 and 2 show an impeller 1 and an impeller
seat 2, usually accommodated in a pump housing of a pump (not
shown) . The other parts of the pump are removed for the sake
of simplicity of reading the figures. The invention relates
to pumps in general, but in the preferred embodiment the pump
is constituted by a submergible centrifugal pump.

In a preferred embodiment of the present invention
the impeller seat 2 is constituted by an insert releasably
connected to the pump housing by being located in a seat in
the pump housing in such a way that the insert cannot rotate
relative to the pump housing. The impeller 1 is suspended in
a drive shaft 3 extending from above, and is rotatable in the
pump housing. The first, upper end (not shown) of the drive
shaft 3 is connected to the engine of the pump. The second,
lower end of the drive shaft 3 i1s connected to the impeller 1
by means of a joint in such a way that the impeller 1 is
movable in the axial direction along the drive shaft 3, but
rotates jointly with the drive shaft 3. Preferably the drive
shaft 3 is inserted in a centrally located hub 4 of the
impeller 1.
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Figs 1 and 2 show an inpeller 1 and an inpeller seat 2

, usually accommobdated in a punp housing of a punp
wonoi7/miasn) . The other parts of the punp ar ePCEISB®6/000662

for the sake of sinplicity of reading the figures. The

invention relates to punps inggeneral, but in the

preferred enbodi nent the punp is constituted by a

subnergi bl e centrifugal punp. In a preferred

enbodi meptr@fehbE PE eﬁ@d@talmefmaw@nt@ hei dapel 404 @eathe
2 is_con tltuted b% nsert releasab y conn cted

“f“ﬂ%l]l;)ﬁﬁp hoe8P ™ 'H’eu %a%c%‘%%d"?lﬁe see}attel? f‘-’om the
hponp h@usr@g tine spiehi phaay d¢hathe henpelkes:t ban@méferably in
rota}g re atlve to the punp housing. The inpeller 1 is
%benﬁe 7R3 drive shaft 3 extendi ng from above, and
| s rot at @htediretheopupd hobstiien Thetle rismpeler ehsl

ci@@kw§£‘8v‘@1)1 %eta@o&lﬁl B SRAfdn 35 | Sag@est:ethd © £ here

engl ne of punp. The second, Tower end of the drive
exhapding| sn c%%e%@@@s%e tHEC R erl 18 hyCHHRYE o Lackwise.

ThOtRE sRowkConBodeethathd Nempdpedt er Had Stv&@\/\ﬂélh@s i®, each
the axial djrection a“ﬁg%athe drive

%gfft%f
haBiRg ed" | HF TS W t e r R SHAFRE %Y %f%‘?%??/s around
thbehdbi ¥e shafit 3shsll nserpethied aowcenthat | yhd auatlest: of

vhHgs 4gozfan<gh§hé %1114;1?111 g‘? |G B’% e\;a%{]ggrfls zné %%a ]{@9‘&213‘7 O in
ovéﬁze BO eauehddn@féx@mth%qm @m@v@@mls,lqai‘elwq pher y
ngmﬁfg 'QQ@E'@%né-maPrgiﬁgﬁ@”ﬂh'£ §%f§&§ﬁﬂ shapecadheily

direction of rotation of the inpeller 1 is clockw se
ophwaRds sheh B ot Prentach amye h% Casl 3eyr leading edge 6

aﬁatgn%w@rl @d@@eo@p@pgsl terthdecl | Orhe ll@admyré@ge 6 is
cl oc shown enbodi ant t he “gpell 1 has
N

LB P Anaer 8 T LR RV ng A B BrT T chanffi€l ¢ of
thppioxehbéel ye27 2 dagd egse alcmmd ¢dpe NUbD & thebuvtarm 5 is

PR PP R VAREETE iy ey Craatl o % o
y ar , in order

to suit @hft@@eﬁ@@l$@Hf@@ea%d0%p%¢¢chmﬁ r Rpat 2 and
c8XBIPhEus eBS e yane, dmycexdt et d o ©id a1 1d Peseat 2, is
pgggigé&yat least one groove or relief groove 10. The groove
10 extends from the open channel 8 of the impeller seat 2
towards the periphery thereof. Preferably in a spiral shape
that sweeps outwards in the direction of rotation of the
impeller 1, i.e. in an opposite direction to the one of the
vanes 5. The number of grooves 10 and their shape and orient-
ation may vary greatly, in order to suit different liquids
and applications. The function of the groove 10 is to guide
the solid matter outwards to the periphery of the pump hous-
ing. As the solid matter passes through the pump, some will
fasten underneath the vanes 5 of the impeller 1 and slow down
the rotating motion of the impeller 1 and even stop the same.
But the groove 10 contribute to keep the vanes 5 clean, by
scraping of the solid matter each time the vane 5 passes the
same. If the solid matter is to big to fit in the groove 10,
between the impeller 1 and the impeller seat 2, the impeller
1 will be moved upwards away from the impeller seat 2 by the
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outwards fromthe hub. Each vane 5 conprises a | eading

edge 6 and a | ower edge or tip surface 7 . The | eading
wedow/084943 | ocated directly above a centrally POTAEZ®H6/000662

open channel 8 of the inpeller seat 2 and the | ower

edge 7 of the vane 5 is | ocatjed above a top surface 9

of the inpeller seat 2 . In the top surface 9 of the

inpel l er seat 2 and contiguous to the open channel 8

<Of 1 d hedrmeldfl SRR adid tRiOW ded abllieasihtere to pass
groove or relief groove 10. The groove 10 extends from

tHM@MﬁbéH“%Héﬁﬁbl 8 of the inpeller seat 2 towards the
peri phergyhd rmraﬁ;m‘ ofPrigfeeriabler ienlge Spiofalthshapee Hatcorre-
SPORAA Orytt"i’uard il to{‘e edC!trleO%tl QY oy J Qaleon, of hté“eco
1er 1 N 0pposi t e Dection o t e
su‘mffatdfte Q/a:nf‘estlr& mmellmnmaaatoﬁ -grIEey e ipg- aiﬂr@ttaﬁéier between

t@%af&d&?fer%é Sntaidl tgﬂa n@%fo R ML | QagH 1 B Teks than

application The f t
1arﬁmtvﬂeergriﬁm/elw %seﬂft d gif dlélpg sfdilis&srr&ﬂ‘”?@rr gi?’f £t

Sltﬁcg%n%re]:rﬁi perd mheiwﬁe%@@m&mssmc&a& EJ%:S(ﬁha& 0,7 mm
passes sonme
I s M R L L
di e e adnagl e inmreoftitdre d ,riipemnl emdl pamfea\ﬁénlsstmpre than
e sa ut the r QOV. O i
V“g n]?fcl Y glcrrgplleng dofcc(%{éh ‘@%ﬁ(ftrgmttgaf 2tea e to
closee meeaxcameoisaqma%e%rztcwelcgaﬂe faxce e solinpatainerforce

a&ést ﬁ%}&%%ﬁg 5'bft¥hé”£%@@iﬂéb et ween the

I npel | er “seat , the i

Wil be mv@@d%m RO Wi e ‘?Rﬁféqug) el f%@s not
&Jaeép&y(giec&mtﬁ% mxm ehyatadi 14 igigetdenisiof igkoetded with

th h t Th h
ngoR e PO o B pih AU A I A Bl rE T ha 10 The
gﬁQdiﬂﬁ@ Bhape @Ifm;ﬁﬂ‘tegés)mBuléaﬂE cmeofguhée |HﬂpeI13ere>S’@%tltdlng
f{:ﬁlg {,r}g% €X| al fsct;@ngh?lb ﬂ%%q?émélﬁ%a@dﬂe ﬂoa@é‘q%rem_sely

face 9 ess t m when
fropetherpdri sof nt1n¢1et<15}§> reerfaeme? Posing o HRen | phannel 8.

Tflégg&:Lde %ﬁgeff‘béﬁ'té@&éj SisdAnce, i snless tda@me D, Jlffd%tlon of
t§g|ggggilegesgégbéyaAgsfst{gggég ggﬂoé“tﬁgemggnfl nf and
presents an upper edge 12, which extends from a position con-
tiguous to the most inner part of the vane 5 of the impeller
1 to the top surface 8 of the impeller seat 2. More preci-
sely, the most inner part of the upper edge 12 of the guide
pin 11 is located at approximately the same radial distance
from the center of the impeller 1 as the most inner part of
the vane 5 of the impeller 1. Preferably the upper edge 12 of
the guide pin 11 terminates adjacent to the “inlet” of said
groove 10. The axial distance between the upper edge 12 of
the guide pin 11 and the leading edge 6 of the vane 5 ought
fo be less than 1 mm, when the impeller 1 is in the first,
lower position. Furthermore, the upper edge 12 of the guide
pin 11 corresponds to and is located adjacent to the leading
edge 6 of the vane 5 of the impeller 1.

The axial movability’between the impeller 1 and the
impeller seat 2 should be any appropriate length depending on

the application, i.e. from 0 mm and upwards. Preferably said
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di stance shall be nore than 0,1 nmand preferably nore
than 0,3 mm |If the inpeller 1 and the inpeller seat 2
wane7io4aBose to each other a frictional forcerPoT/SB2006/000662

breaking force acts on the vanes 5 of the inpeller 1 .
In order to ensure that the @pen channel 8 does not
get clogged, the inpeller seat 2 is preferably
provided with neans for guiding the solid natter

cfv% wards Ri%%ogﬂ%%% 1Q. 1Efa%tgl1lsdmm ABRBS peeApib®ey ak least
ast o ui de p|n 11 extegg fromth top urface
400 myF, e mﬁ%'-l pereisgaPly at f:}r &ci BE fro hglameter

oﬂ_?_ﬁdHe prdetrh%l'ia@x?lles.umf aoigl @ hieagihognt bmbopl&me(mﬂlarllﬁuel dgameter
gui de pi.n exten en raI ra I

© tﬁbﬁ:tqp&? SPERE %:?péﬂ rS%se Eluéﬁggr?%%géa?g% BGw
md\ftﬁb:ulmp:@i ey beardhiresentia an legpef &dge PR vl @h
pré%%JE%d {H0A qg!%FOQﬁ%p%ﬁ@s%%%u%nk%nkﬁ%nnﬁ%%'ﬂ%ﬁ@ller 1

e vane | er to he t
l%lmdml@e adforich& Hempetiiady dsler&tctzon WS & %7% ywhafe 3

nmost i nneSsPaldcofi 4 hpwpkele edge i o atrh:B 4QUIIdﬁ fin 3 is
11 is |l ocated at approxi mately .the sam %
ST ol oMt Héc &ter e N FUBiiryef toe

];Sé’ﬂezpalrtlrofld]lmzl\tﬁne:& tofe tohrel vienedlal fér 3], at the same time

Pr fer d . f

23 i 1T U ont o A i Gt ke oroove. T
uﬂﬂsml]aecrr aJl dﬁksst arocien th etomese steive mm@@rkeéfdde? pzfodirlc%ewe in the
o lﬂ 5f“kﬁ%¥iﬂﬁ%%1é@gJedgﬁmﬁcﬁgnﬂéﬁtéﬁﬂﬂ%fihe

oug less t when t he inpell 1.
lmm%l]f&?lfs]t DY oS IS At SHREFE, (e Wspdrt g lter-
nadi 914 ey g Ui Slex mﬁhaqueeslﬂmmamoamﬂrs “dlrm:a]‘.nqréller 1.

adjacent tothe I%{%dlng e‘%ﬁiG of .the van of t n

Thepep ¢let Y iy Bettne ectl:ne ifipe |t ereot,
wllilcamdcéxhﬁty r%xelalce;rommmatk sthmjlscbdmmbnylca@r oprd atfe the

e t [ n th
P e Per et m%ﬁhlﬂe U e Sreent
lﬂlmldﬁ g dmoree priefir ablis mrq% mfrhna ahePaistlo at
tl@é eégéﬁg%ne?(gwéleae%d as, Jcdr asitdhes diaretey Hglﬁcf]econnected

open C . 1n the shown enb nt_the dia
ol thnetopen Hrne B ST Gine AT ther @ Pharey and
k@&, or the like. Alternatively the sleeve 15 may be inte-

grated with the drive shaft 3.

The sleeve 15 has a first, upper part having a
first external diameter, which is essentially equal to the
internal diameter of a flange 17 of the socket 13. Further-
more, the sleeve 15 has a second, lower part having a dia-
meter larger than said first diameter of the sleeve 15. The
diameter of the second part of the sleeve 15 is essentially
equal to the internal diameter of the cavity 14. Due to these
dimensional relationships the impeller 1 is suspended in the
drive shaft 3. The cavity 14 presents a larger extension in
the axial direction than the second part of the sleeve 15,
the socket 13 and the impeller 1 being movable a distance
essentially equal to that difference. '

In a first embodiment of the invention the joint
comprises at least one discrete element 18 arranged at the

interface between the socket 13 or impeller 1 and the sleeve
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novability may be achieved in a |lot of ways but in a
preferred enbodi ment of the present invention the
wonpeldkensl is novabl e along the axial directi eaTsE2005000662
drive shaft 3 . Reference is now nade to figs 3 and 4
In fig 3 is shown a joint of the punp admtting
axial movability of the inpeller 1 in relation to the
drive shaft 3 , at the sane tine as the drive shaft 3

15t ANt $1:8 vieULRLRG ARt raB EthBﬁtlmBehhgérit1VEM9 trans-
joint conprises a socket %gﬁ pr.ovi ded

mifgo 34 teEniRg pﬁﬁéppeﬁrfm dgaﬁﬁegpégt geFﬁggB%almpeller
1 IAaIHS{@eEJdQ{lth :@%eﬁﬁa@élmérbm ts fioot showg) ther drheel skheft 3.
ernat i  the socket t d h
st 49 4oL RSeTRRER phi T aRpebe! o8, A8 otbil et B
18 enthyealr goarsts ﬂ@ee&@bndmhgchncahstﬁxialaéééﬁﬁﬁéaﬂeoﬁhéhe

déﬁpog%aflo@erl ndpaf ¢ ﬁ%@v@rﬂ%e shabkide tbnthBerecess 19 of

pre erre enbo I ment resent i nvention _the
trm.ap@kgtamB,sl.sS fereaeddea wmﬁﬁrécyl@gvéefgsaﬁt 2Ppewhich

vﬁﬂ%@&h%n@ebﬁ%%eQ@,thQh§|%@@&et5lBeB@@ommodate said

t gonnected to th h f bol

e e sha a of a bolt 16
elEMETGr 4ee Iéhél@e%\ﬂéée i SR RS eheryt pg order
tslpave l;@rimzsalbememzt @fgmabedemetslsetshé%rﬁ\@e §nafft1934 the

lqﬁ%: s evef%ﬁgg.%@%tfHBS%reuQ%%_v%%rtPQ%%%@%Fﬁ?;kﬁﬁg¥ two

whi'ch s essentlal
e liemeertreall 8dizaree tueye dofanal ftlh@nﬁemﬂlsépntsh@fs&@@elelfglents 18

]J; rdher, rkféh@:h%' MEuLd HRA% A +386@Rd t teeWer RARhe drive

aving a agr than said first dj,anmeter, of

St o dey s ied 1garet & 69 REO¥SG PeFENSF iphdios 1~

4 3&1’?@@.5&6{}% %S_Lf‘e@d'étritah'sy c%%@s&htﬁitetﬂh%yi at erangl preferably a
| aneter o

! t avi t e t,o th d
C%%ﬂ%ﬁ%%ﬁ§ﬂ%péﬂﬁh3 %ﬁﬁf%f i %@éﬁ%ﬁgedEE?Q%he "drive

shaft 3 It Tsl‘realcla\bd 3po]141*qmcbs:eﬂi ghatl drmgem exittengiadn ven

the Jtar%xgl et 113353 lletrr@%ts %or&%np%ret c@n§tﬁ%t§!e‘?ﬁ‘fﬁz a

bei n no
nmm:armﬁe m@tﬁcdlqumaqhq afetqqaaats d+9r foefr %ﬁ’@e SJﬁ?"& 15 as

eid Tl &madimepty&f the Hwenlionithe didmt More precisely,

the recess 19 of the sleeve 15 has upper and lower
obstructions that prevent the balls from escaping into the
cavity 14. Alternatively, the discrete element 18 may be
integrated with the inner surface of the sleeve 15, i.e.
ridges on the inner surface extending into the recesses 19 of
the socket 13.

The relative movability of the impeller 1 along the
drive shaft 3 may alternatively be realized by means of a
spline joint between the impeller 1 and the drive shaft 3,
shown in figs 7 and 8. One advantage of using a spline joint
is that the joint will comprise fewer elements.

The impeller 1 is, in a preferred embodiment of the
present invention, freely movable along the drive shaft 3
since there are no springs or the like obstructing the move-
ment. More precisely, any force from a solid matter on the
impeller 1 from underneath that overcomes the high pressure
on the top side of the impeller 1 will manage to raise the

impeller 1 from the impeller seat 2. When the solid matter is
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conprises at |east one discrete el ement 18 arranged at

the interface between the socket 13 or inpeller 1 and
woherghersel5 or the drive shaft 3 . The el enerCT/A82006/000662

i nperatively trans mits a turning nmotion fromthe

drive shaft 3 to the inpellet0l and adnmits the

inpeller 1 to nove along the drive shaft 3 . The

socket 13 is provided with a recess 19 for each

r%h ttﬂ@urﬁﬂ@f@ﬁﬁs%&%n@ﬁlﬁﬂl@ Wil lt hetaxdralto the lower
Irection of the drive shaft, ILn the sleeve 5c'he

PophbkeR SR IHEF desa osflri%g’e S REE ST % oftfed ©P
sBdlke | ot effeetingge Ileeesls 20 hiwieah thege tther pmet&hsuﬁee on the

recess 19 of_the socket accommpdat e said el enent 18
bothom t§47% Phe 1% gHtP % lejrsn]t 18 is renmoved in order to
get a gekktetnatvelyf, tiie rovsssesr 10 M0, Whed e punp is

akt)g]?t f tpand L gy, %@'ﬁrgse]cﬁiﬂfec}feeeﬁmﬂ%%i' ﬁ%’ﬁfﬂcﬂbw

vvo el'enments 18 are used and th Mensi
a@@@rcéi@qrrem sEAN® Arky deaEri Hed HBPHHY 1 o é”lo}\éslngthe pump

1&ranspdd eshd ram tbﬁq@llrd vsa:asﬂ"@g‘ ttB Hlwu rtme l'mlqiéJeJreﬁ 1 will
In the shown enbodi [ 4 th d| screte
M@y @ eRta T s cotet 1HRR 1bysea‘?*tb? 1%}39% e“f PR G
ubpél%éigel t?r@?]rmmutm Ui il e o et mﬁnpul"ewsﬁlrtg shatinde
i nted out t
cERA T et bl Bhent™ 1 e e Conat T el by o nbey B1°
idpel sef ol | bwi hywehed rebess e ofmpdel & eTev@wistla% jeeller
sbapes| ere 3 @gyeélé@aﬁé@d axiah dhigecdion: . Mre

preC|se e recess 19 of the sleeve 15 has uppe

and | owetf obst? @i DHRCE Mt $R L/t tHer TS s r open
cBSRARL NG bNtend hemsavidy ééat&,teimam viedy, li:hﬁe to get in-

di scr ete el enment _1 b d
behrearetde YARS P e‘ég {?11% llﬁpée gteagn%\r%l%% é@{‘féce 9 of
tBdr fapel extesding2i nBot t ties r@n@@\s@slqglr@fcmhyﬂs@@k@m with
o vapR LoLELLYE IRNabiLL LY glotlenipell tnd GH008 natter

fve S Ively be realized by
anéaﬁsroésalgptonéC}bmhf %%@%e%%et¢@9|$&%§@%? 1 %%dt?ﬁe

1ﬂ?é¥fe§h§é5t32'a§89&’r‘thé‘ §i8svd and 8 . One advant age

of using a spline 0|nt|sthatthe10| JCI

conpriseF#€ ?Yelé%eﬁ?é be pointed o tha the most
preferred number of grooves 10 is one. Furthermore, the pump
shall preferably comprise one guide pin 11. Otherwise the
open channel 8 should be too obstructed, which would

adversely affect the function of the pump.

Feasible modifications of the Invention

The invention is not limited only to the embodi-
ments described above and shown in the drawings. Thus, the
pump, or more precisely the impeller seat may be modified in
all kinds of ways within the scope of the appended claims.

It shall be pointed out that instead of the
impeller being movable along the drive shaft the axial
movability may be achieved in a lot of ways, e.g. both the
drive shaft and the impeller may be movable away from the
impeller seat, or the impeller seat may be movable away from
the impeller, or both the impeller and the impeller seat may

be movable away from each other. In addition, only the vanes



The inpeller 1 is, in a preferred enbodi nent of the

present invention, freely novable along the drive
weheftoo®43i nce there are no springs or the |i KBCT/SE2006/000662

obstructing the novenent. More precisely, any force

froma solid matter on the inpeller 1 from underneath

t hat overcones the high pressure on the top side of

the inpeller 1 will manage to raise the inpeller 1
mggoﬂétrﬁ&rémli@rt@@%x%l Mhesetdhen siol ik IEdi®r to the hub

I Srenoved t he |W§§LIer 1 autonatlcaluy MA|J({EtLH£5ff
of hEh e oWBPe hbRT ¢ | IR Sy F5 1 GIE sthcd The Y
m@E§§§@L§n@nrﬁﬂ§ impas¢bevﬁ dhethapeltsirdd of ﬂﬁ?ﬂhub,

an the pressure on_t t ; ; ;

theiPhl, FarTERTY SRRt Tpert o™ The Tl LB axial
dabeutitn be sthatkeh be Piaswweblahesamper position

according to fig 2 by nmeans of a spring. Not until the

punp is started and the liquid starts to flow the

inmpeller 1 will nove towards the inpeller seat 2 .

This will prevent the inpeller 1 from shaking inside

the punp housing during transportation. In addition,

the starting torque for the inpeller 1 is |owered

since the inpeller 1 and the inpeller seat 2 are well

di stanced fromeach other. If a |large piece of solid

matter enters the open channel 8 of the inpeller seat

2, it is too large to get inbetween the vane 5 of the

inpeller 1 and the top surface 9 of the inpeller seat

2 . But the groove 10 in conjunction with the vane 5

of the inpeller 1 grabs hold of the solid natter and

forces it to "clinb" over the top surface 9 of the

inpeller seat 2 along the groove 10. Finally, it shal

be pointed out that the nost preferred nunber of

grooves 10 is one. Furthernore, the punp shal

preferably conprise one guide pin 11. Oherw se the

open channel 8 should be too obstructed, which would

adversely affect the function of the punp. Feasible

nodi fi cations of the Invention
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The invention is not limted only to the enbodi nents

descri bed above and shown in the draw ngs. Thus, the
wouaog/ooes3nore precisely the inpeller seat mayPOE/SE2006/000662

nodi fied in all kinds of ways within the scope of the

appended clainms. It shall beipointed out that instead

of the inpeller being novable along the drive shaft

the axial novability nmay be achieved in a | ot of ways,
CEafns both the drive shaft and the inpeller may be

movabl e away fromthe inpeller seat, or the inpeller

1sedt payp Hormprabplieawepterématie Ligerideincidiech solid

%@l?ef & chh &fiﬁg tahnepdx?q{dlfsrl @rd{ﬂ)ﬁe@ WMk e uBable

om ‘eac tion,, onl be
Ly rom ealh oTher 800 Lon. o (4B T T R 2t
l@asa“@ h&lé rﬁr?{é e[rs) };l()in&%ﬂmn@elﬁm sarte (>, at least one

i ndi vi dua vabl e, and r in._a groqv
AL el Ty, rougbl € A LU AR, OFGYE. N ) poing
myediel ¢ S:metvlaebl axial tdtteraxtuain dm emlamqrn feleadlorotieer,
A& ell%% f&aé ndf al ﬁ?ng & Jﬂ”%i%”ﬂ%éﬁbnts at least

CONt ant na Iquidinc conpri si ng
ome pgmponeusl hlg B oviel P ftlhrfa?le%tb? abieisffel | er (1)
suspended in a drive shaft (3) and having at | east one

vane (5), and an inpeller se ast on part

2ot R AR eD e I mpOiTeE Sedt s, S
n&PYBbE eat N éher axs atm di raction inpe el et mmau o(Ze)ach

other, characterized in that the inpeller seat (2)

presents at | east one groove (10) in the top surface
3(9)a thereofccrding pumpsladieoridiony 2,0 Wlcsdehn thwgqlnler

iﬂp %”f%‘lréﬁi (%92 i&a Y@@'ﬁnafréﬁaeﬂe 15 g faomihe

|'er Sea punp according to claim1l or
, Wherein the |npeIIer (1) is novable at | east 40 mm

f rom the, i Al d@msead £R) of 4he /Pslmm?p A, ondidge 10 the
an of the cIa|n11 mhereln th ove &O%peXteﬁgﬁnel (8)
GFPéﬁ?a (¢@ht 2RFEYAPF GEEPB R opRHT %% Oc?%é he®

ihmpet! ehpseatr (23at ol Rhet@etthlepl'méaylplher‘_eottheﬁeofA punp
according to any of the claims 1-4, wherein the groove

(10) extends in a spiral shape, fromthe open channe
5. A pump according to any of the claims 1-4, wherein the

groove (10) extends in a spiral shape, from the open channel
(8) and outwards along the direction of rotation of the

impeller (1).

6. A pump according to any of the preceding claims, wherein
the vane (5) of the impeller (1) extends in a spiral shape in
the opposite direction to the spiral shape of the groove
(10) .

7. A pump according to any of the preceding claims, wherein
the impeller (1) is freely movable in the axial direction in

relation to the drive shaft (3).

8. A pump according to claim any of the preceding claims,
wherein the pump comprises at least one discrete element (18)
arranged at an interface between the impeller (1) and the

drive shaft (3).
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(8) and outwards along the direction of rotation of

the inpeller (1) . 6 . A punp according to any of the
wonrewadiaag cl ai ns, wherein the vane (5) of theprcmsebdoenoosce2

(1) extends in a spiral shape in the opposite

direction to the spiral shapd3of the groove (10) . 7 .

A punp according to any of the preceding clains,

wherein the inpeller (1) is freely novable in the

axial directionin relation to the drive shaft (3) . 8

. A punp according to claimany of the preceding

clains, wherein the punp conprises at |east one

9di Serminee elermmind o arraimged atheare limtdre ampehﬂtewee(m) and

| 1)
D car i og Tor e b P2 n el HEeanid By oy b BHER
O?H%%SHWV%U%E%WS(%") D1 e e TRess e {Q9, ratdsses t HE9, 20)

 OPROBY t o SeHih dELSe aba S gh drMd,8¢ T @G, . Whi ch recesses
(19, 20) jointly accommpdate said el ement (18) . 10. A

punp according to claim8 or 9 , wherein the interface
lacdommuodateecatrdieasttd wi adins @ efre 9e| @m%&fein( e WisGhace
S rated. from ea ot her ng the
aﬁcﬁrgﬁ eréen%:tgnfo %etgat%o“ es%%amﬁ Cjﬁ“ rgﬁ ﬁlpeo)acégijoqkhgare
eqwldhytoit tdepatatied Ba0 ea/dierCGJhEIeaEder&j arfentc{dB)mference

o£OM i 35,8 balsextending in the | ongitudinal
direction of the drive shaft (3) . 12. A punp

according to any of the preceding clains, wherein a

1puirdeupiph alCkblrdexige RdSs afnk Ot lTi@l@' E@%'ﬂn%r 858l (Bkrein each
e center of t and i g locate

t I
efednedqcen&l({so Csodt?pd:lgﬁ’%\?e %)execen ;Lng 1n the longitudinal
dlrectlon of the drive shaft (3).

12. A pump according to any of the preceding claims, wherein
a guide pin (11) extends from the impeller seat (9) towards
the center of the impeller (1) and is located adjacent to

said groove (10).



