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WD 2007/ 004943PCT/ SE2006/ 000662 1 A POVP Techni ca

field of the Invention The present

invention relates generally to the field of punps for
woSRIBRGQ" waste water, and nore 5 specific

punp p? punpi ng unscreened contan1ﬁated |ﬁ§%%§ Boefooss:

including solid matter, such as plastic materials,

hygi ene articl es, textile, rags, etc. Said punp

conpri ses a punp housing provided with a rotatable
A Fgggller suspended in a drive shaft and havi ng at

t one vane, and an inpeller 10 seat, at |east one

7eBBRicQf £#N8d meldher rapenthen i npel | er seat bei ng
o e T B LR oy Skl o garh

fislat bonsymseidrc skanks, omeW&Sieeﬁaierrlﬁnéfméﬁeoccur

pégg%%§§ i%i%ﬁttgﬁmﬁrf89l ﬁ%ﬁgﬁéﬂﬂﬁﬁﬁ@e@%dsﬁﬁﬁﬁamlnated

, etc. b bl
LiguAp IMHLGS GRRREdRRRE S| R Hadh FPCERE. BPSPEnTLe
hy&h@néOﬁffﬁ?lﬁﬁl &@&ta&e soags, neisc.t daill gump pawprises a
e 0 t

publr 2400, LD BUBIY bR éeﬁ&%ﬂalﬁiﬁ?"‘i"%r%'aga%@%%hgéd in
2 fnivederafio ayet havgref akhteatlogtithdardrt érd AR ngei ler
segeomﬁttﬁbégﬂ“dhéuﬁﬂﬁﬁlEﬁgﬂhepim@§ﬂlﬁﬁlhnt&MS fiepeller seat
beﬁ_ﬁg: !Eg‘??}g:? t heéta‘glt é'l.Xl Eize}ecl::{]:thc?n Sl@lﬂe%_rateloﬁc%% @Qgh

other.

Background of the Invention

- In sewage stations, septic tanks, wells, etc., it
often occur that sclid matter or polliutants, such as socks,
sanitary pads, paper, etc., clecgs the submersible pump that
is lowered intc the basin of the system. The contaminations
are sometlmes too big to pass through the pump 1f the
impeller and the impeller seat are located at a fixed
distande from each other.

In order to get rid of the clogging matter, it is
¥nown 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 ligquid. 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 conventicnal 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 solid matter. One
drawback with this type of pump is that the solid matter
often get tangled around the leading edge of the vane. 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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25 the small pieces togethef with the punped |iquid.
However, the cutting up of the solid matter is energy
i ntensive, which is adverse especially since punps of

d usually operates for |ong period
W(}ﬂ'h)p%’g%“gconventl onal way of getting rid ofSP osg%!)d%(m“z

matter is to use an inpeller, 30 having only one vane,
whi ch present one | arge throughput channel capabl e of
letting through the solid matter. One drawback wth

this type, S I rof t

talr1gl eéﬁar %Eﬁ%y?ﬁaig of Qaac}lvtl@: ﬂ ' ﬁgﬂ—}rﬁ of %&)J{]}hcg?n&ztter
ckagmmst th?op%@v@%w% h}jﬁr éﬁ%iﬁ T—%? g@n@@llredr it éhe
lx@%mle@ggleag tBep U aBISE g %h&aﬁgﬁﬂEﬂhieﬂ:ﬂmﬂrﬁﬁﬂ heia-

S a flxed |stan fromthe
tlsoer}g?w eaCh ggﬁi ! it fgd d%‘g\%a%kg?% té]%at)qirﬁ) S &S
cqmﬂémgathysl w«ma casmc)%aaldl gehefef nEcheaNpurposes.
FL&Q@&EI'QL@Q‘@“'B L 2 GJCQQQ6§25%all ga%p be’l:lvﬁ\;&ﬁttth%r ﬁ_‘fﬁ&_ller'
ol vin ro ol.i er o gin e
] 3R B 0 PeRtueh Ua 30 Pkl PR, 3 BFERT et he
lmpaﬂietoobewhDMabiﬁquvaﬂie anlahedaXEmildmradtunﬂ dmi on

retl%t@_%ﬁhtet @ﬁé’l ]gyeﬂ.réi’e %‘E E?E%atﬂ@plor%glttm%}gir direc-

5 conpri si ng eature-uses sal
tlanh@ﬁ plif posEe frimmeﬁ%r ghey ﬁ@va%mitsmﬁ tStafoélﬁﬁlYI
ligdpchetneenhé heoj éﬁie|dceﬁre&ndst bely n*f)@l alcm:%ts \j\b%ieraltﬁoﬁal

47.990 t e 0 i ch_i
i N 1he axi’al rec ion in re i or th ’

st%x% gP g df? §£§%@1 % quhgg 4eﬁhe'$%ﬁ§ Eg %51 808
shuowﬁem BYIR 2 Vi B rig Memelalé g rendrehl edinasebild tyi oF the
m@)feltiQ@ o5 i v&L shaddt .+ Puthet mgpa@yaﬁal&ééw Iz&lestdb@,ré@ty of this

E and, tqg%ob %t solveg S on %E
cogsbriEr sl 14 i Ty Aar et at Bt o, Sk E s keeg o of
thehgupnnpVs GB 35!, T08 sblews aappuprph draviqigra impeddlelry which

1sCABLROL & edy movabi i atzy dq&eemohrrpﬁl ieefaﬂlrbﬂ elatin@n §t:9 ¢
el ler seat, ect of this 15 construction

Shﬁggt ol AAnthISET é&n‘%’ﬁ 62‘ {fif'l Fﬂ’és“%lf‘f?’@r%hclf 5P @ffeid the
vapespof Uhé, Hik 1058 shows dapagpd hbdi swgliah matpelr] enters
+nWhh6 ﬁ is novable in the axial direction in relation
to'the drive shaft. The obj ect of the shown
const r APTR PYRCHES gk oP@nEhel v Ehe SERAV I YI9SEd), e Pt o
otberdana@mmbﬂﬁssyﬁasénmabtebleﬁi@ﬁﬁ<2@zﬁh&¢@@m& usable for

1<} aPESEL S DR, B LB OBt e B0 BLORL
smigt pieces of solid matter mlght 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 unintenticnal 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 sclid matter gets jammed between
the vane of the impeller and the impeller seat. If the inlet
is blocked the only effect is that lesss fluid will get pumped
through the pump, but if the impelier is Jjammed ths pump
might get damaged.

A closely related patent, EF 1,357,2%4 directed to
the applicant, shows a pump which is exposed for solid matter



letting through | arge pieces of solid matter. Even
t hough smal | pieces of solid matter m ght pass
through the gap that 25 is faLnmed between the | ower
edge of the inpeller and the3ldnpeller seat, it is
nore |likely that |arge pieces of solid matter w |l
get stuck in the narrow gap fained. In a wrst case

$EeNae®, ird heidoreehbar sohghd wetert otrakl Yunpmed angroove in
t hus seriously dan?ge t he Such an uni ntentiopa
S

shat Bomnsyiage edsthy, l]ﬁ]&%f%%r S&FensPVe FrenBer st of
and Qﬁ@i@@%ﬁ%%@@ﬁgcguw& ﬂawalr_ase\aﬁ@ gsﬂlﬁﬁew of the
the solid nmatter blockS the inlet of the
phep siopiginmt foveyers janhedsetdiden dﬁﬁér@«hﬁ@ Balk highe
ﬁ%&t Cilt Bl g’g%b@%f@a}n ded1 2408, EBeEhé Simpeller

e only effect is that less fluid wll get
paapeddt&s ‘thr ohgmbmctpmﬁp sdyapiinf @ﬁescplcmélmae'“-rtazs from the

e
b?ose aln$£te pa en?9 %$9§5%85Q394 di rect ed to t he
appl i cant FuShB&\ﬂn@r@Mf’E{]le@ll’@ibﬂ.S pwpm@tré o,rsesbltlod pump

3 i.ncl.uded | unscreened sewa
Db e Hhage PRt RES, B Sor BFOFRE  Fophrs dainten-
spat 34 dHaRsSpEkt aFten obetdres el ﬂ@ngopéﬁﬂb@ﬁtd)flgtlme
subj ect towards the periphery of the punp. housj

rehevRirequentd Ysttpi P y2 dRQeT S ke fh&E PREST nﬁ%?f% ore it
shahiqnpl heiravabl el préeldd Dt HBOihgpebhgraurability.
seat, due to the object of scraping of solid matter
fron1the vane agai nst the edge of the groove.

g&&&gﬁyr@feﬁhes%%m@he punps are used to punp fluid
d to get access to for

mai nt enanEebadineties ppdicobrencBpetarentinm |saef to provide
r of..Ln 0

BBl Pl oBPLab M FORELy Mgl tappg iTich in

pebua]dbe argurpiniaei hgrie n@om aigiHtetry toSpamar yhmuqlh ethe

| nvent e n

PR b teparang, 56T BC W ik Aoty 0o nBEESE Mo cma1ter

pﬂe&eﬁlIandtﬂérnedbbymmenmhmﬁrthe1prasehtabheemayon seeks to

adm t e SO|I matter . to ss t g u

GFORiTR DatiiG HoCOEERECE He S @ WaCEor A boH Petween

cnal 1 e Niccesd ARet Bekvendiod treint tﬂhfe ébt&amr &Sﬁ@cﬁtlon, in

i nvention seeks to provi g? res gct to the '

PEARE D 19t |aoﬁ)el’5§?ﬁe@ﬁv‘t‘]ﬂjeljr’$ﬁb ﬁetﬁleaﬁa@? ear.%%t another

shabdihdht R axeabrdbEREt i OPent fbrOldek st @ogﬁi’oﬁlde a pump
better novability of the inpeller. Yet anot

baboe mentitsrorre preskntlFyivdmiaeie $eeRsTEEURRD ket ion

2, PuD havd g anpkipeayedhduighilidy antihaRksqt@v@ shart,
reduced friction in the interface between the

anpehy erhaing riegedrevéakbhaf¢ontml B thet 1apabter during

{g&%@%ﬁ@ control of the inpeller during novenent.
odinments of the invention have features defined in

the i ndepBniedimeiesd mt GHeerdnerbbdenemee ofeathwes defined

glép%lﬁegtenrtc{werr]ltdle%% aligltflrlur(gizrlt?err deenflblorael%elnlast g% the present

inventicn are further defined in the dependent claims.



3a According to an aspect of the present

invention, there is provided a punp for punping

contam nated liquid including solid natter,

conprising a punp housing prog ded with a rotatable

i mpel | er suspended in a drive shaft and havi ng at

| east one vane, and an inpeller seat, at |east one

part of the inpeller and the inpeller seat, during

operation of the punp, being novable in the axia

di recti onficporéiayion aw amcivtotiieche opresent minvyeaitipn,
[.ned_t . wWhich js _c ' i €1 .

PELERTEr 'SR o & kol PO CELR LS Lo st b i g

s$ncliadiend herldof matder, comprisindhusurgnodisiegt srofided

t he present invention.are based.on .the insight. of the
FREBIY GO RS A REUABF| FYESEIoThd ] Rolirel PREEhend
Axirghg ditf €0dd0N cacdivahancend oon shrdl lier wekat i an 1east one
the size of,theliolid matter, brings about qther and

BIEN Wor'Se prebilefi fhan-PrevEBRItI N &t GPg ee peeration
pHNPRE. puvit € HRiieg &ek¥blbt ihSthdRefiantiit@ction in relation
undoubtedly renmove solid matter fromthe gap between
thecyaneriotethefi frpél F-Bi CaRdlY T iHsE [FePSseypich 1s

LR Pl €A ALY, erRediABNin9f11de SURSeRskRYENLE Oleast one
the groove extends in a spiral shape froma centrally
frearedingdr ckhanfelrtrast keefapel | er seat to the

peri phery thereof, along the direction of rotation of

the inpeller. This neans that if the | eading edge of

the vane of the inpeller hit a piece of solid matter,

the solid matter will get forced outwards towards the

i npel l er seat as a consequence of the centrifuga

force and that the | eading edge of the vane is back
swept. Wien the solid matter neets the groove in the

top surface of the inpeller seat it will follow the

shape of the groove outwards and at the same tine

lift the inpeller fromthe inpeller seat, and thus

qgui ckly be passed through the punp..

Accordi ng to anot her exanpl ary enbodi nent, the

i mpel  er may be noved a great distance fromthe

i mpel  er seat, preferably as nmuch as the dianeter of

t he open channel of the inpeller seat. Then the

ability to pass solid matter through the punp is

consi derably increased. Brief description of the

dr awi ngs A nore conpl ete understandi ng of
t he abovenenti oned and ot her features and advant ages
of the present invention will be apparent fromthe

foll owi ng detail ed description of preferred

enbodi nents in conjunction with the appended

drawi ngs, wherein: Fig. 1 is a cross sectional view
of the inpeller and theinpeller seat, the inpeller
being in a first, lower position, WO

~ 2007/ 004943PCT/ SE2006/ 000662



5 Fig. 2 is a cross sectional view of the inpeller
and the inpeller seat, the inpeller being in a
second, upper position, Fig. 3 is an enlarged cross
sectional view of one enbodi nent 5of the joint
between the inpeller and the dtive shaft, the

i npel l er being renoved, Fig. 4 is a cross sectiona

V'em/fronﬁﬂggveeﬁﬁoéfﬁéﬂﬂg'Hf'H&éfbgegenﬁq£hvéhﬂ£bﬁiare based
perspective vi ew from bel ow of the i npeller, 10 Fi

enj shg p@wﬁ@ctqfvéhﬁu HPPY oRRaD ovE o2 ffﬁéfabﬁ'ééFYéPg the
?ﬁge gf g:r_n eﬁa@c.lgﬁoﬁ?rég€£619r@|dlvét%\ﬂc%f tBBeshort in

seat havi ng an alternative
relatlomunbl%hy saZEsoa thessobiattiadnalr viréwger apput other

hej t 15 7 d
0810l PSSPt ST To- PR Seseroy! 0 L
phapedn Mdﬂﬁﬂﬁﬂﬂblbeayd an isqmﬂpqrtdﬁl seatngpubsedl ¥ yremove

acco dat e n hou punp- (N L
AL T atig deRal thAr Pe P TREbLTS PR Sfmoda fEperier and
the §@$éﬂlérfﬁdam icity of readlng the figures. The

i nvention_rel ates to punps i n %ggeral but in

pr ef er r ed TBnBBAFFRETR 1 3 He Pt EoﬁgtF@%tQﬁF%ﬁPQa1HV6ﬂthnf
SHENBrgh- Rl & .gemasl idgal spUA®l shape from a centrally located

open channel in the impeller seat to the periphery thereof,
along the direction of rotation of the impeller. This means
that if the leading edge of the vane of the impeller hit a
piece of solid matter, the solid matter will get forced
outwards towards the impeller seat as a consequence of the
centrifugal force and that the leading edge of the vane is
back swept. When the solid matter meets the groove in the top
surface of the impeller seat it will follow the shape of the -
groove outwards and at the same time 1ift the impeller from

" the impeller seat, and thus quickly be passed through the
pump.

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

the pump is considerably increased.

Brief degcription 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 embodimentg 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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251 n a preferred enbodi nent of the present invention
the inpeller seat 2. is constituted by an insert
rel easably connected to the punp housi ng by being

wd%ﬁ‘%oﬁ 3i_n a seat in the punp housi ng ins S NEN00662
e insert cannot rotate relative to the punp

housing. The inpeller 1 is guspended in 30 a drive
shaft 3 extending from above, and is rotatable in the
punp housing. The first, upper end (not shown) of the

%L e f@aaf tcl%s s%%‘&‘.g%ﬁ%nfdﬁié’w the 18Rk @geﬂeihsn@%’e

e second, | ower en drive sha
connec%%ﬂ?%%?ltﬁ@atnpépPeFmH?¥%P4nQ%ﬁ§ganaaj%?ﬁ?nﬁn upper
such agpomaititchat the inpeller 1 is 35 novable in the -

i &l ctl n Ve [0 es.
:50|%tfg£ %ien?ﬁrgﬁgugéggﬁ %%é%f ﬁ% %erab?y %ﬁe %ﬁ% Jiment

' shaft & itdhe geéptebeftviean cem rael lescarddthabdaiof
the imnpelder the 1 ZQQE/W&%Q&?§EZOO6/ 000662 6

Refgrence iS now a ma

Fi8ipél 16t 1 °¢8fpr FEE lg?af e‘éls?‘“’ oﬁ%%’%&%"% 8‘§t*é]ﬁ%|}1%mt in
from tfig Bub 4 towards the periphery of the inpeller

riL, @r%kg%@?%¥sb5c@1§9'ﬁf%wSﬂﬁﬂ?beﬁZQeog'Eﬁ&tiﬁﬁbfier

rotation o is clockwise in the shown
Eignb8didre it gergﬂacgﬁgevgh%% oy @beXeefidi Faei Hreppeter

opposidemtdi rection, i.e. counter clockwi se. In the

pishown entodi gent (L he. i npel |&r, Lhag t g gfgg_g %nde@r@

avi ng an extensi on runni ng appr oxi nmat e egrees
ar ound™GLRE REBL 4, having ta%ﬁé{tlerﬁét'b’{ﬁ? nﬁ@w*@utanchat

Fighegnumber cebsyanest bonad Fier Irengt Ahelet be viahefoint in
may var %, reatly, in order to suit different |iquids
and apﬁllcatlons For exanple, each vane may extend
in a straight line radially outwards fromthe hub.

DekEaeNcd a8Es &-1GARS 28S pRelr8adeAde@G8 nts 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 cther parts of the pump are removed for the saké
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 pfeferred 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 1s rotatable in the

pump housing. The first, upper end (not shown) of the drive
shaft 3 is connected to the engine c¢f the pump. The second,
lower end of the drive shaft 3 is conrnected to the ilmpeller 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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15 and a lower edge or tip surface 7. The |eading
edge 6 is |ocated directly above a centrally | ocated
open channel 8 of the inpeller seat 2 and the | ower

““ﬁﬁgﬁ‘ﬁ9 of the vane 5 is located above a tOQ«%%ﬁﬁ@ﬁ%mﬁez
he Inmpeller seat 2. In the top surface 9 of the

i mpel l er seat 2 and 20 contgguous to the open channe
8 of the inpeller seat 2, is provided at |east one
groove or relief groove 10. The groove 10 extends

fron}thﬁ%ﬁgsgn%p%%P%ows ngtﬂgdén9§|fl s$eakhd26. The

towards the periphery thereof |
impleapert hatoBRRERS G d&Pas Pﬁetﬁ%n%“ e@ﬁqe&:ﬁﬂ &% spiral

hubotiatbRared te pripheell ef theiimpellerand,oppesetebly in
5 dlrecélog to the one of. the vanes 5. The nunber of

5?659 %and their shape and orientation_may vary

gr eat | yThe ndioregeriaro ofuirptatipar ehtthe dingd Lgfd L 15

cI%EQh&E@tRQnﬁheIhﬁwﬁ#@ﬁbb@ﬂm@ﬁtkhea@dQQMEvb&eBSStare

ui de the s lid matt, ut wa ds to, the peri.phe
BX% Edbﬂﬁpl%o 9??9%} TPHESB1 i U Frat Q5pt%233é08lese
Inthheughoﬂﬁmﬁmhnqlme$$wﬁhw liinpe deenl drdertheatvhneReS, each

ha%@ﬁﬁsag ?&t%ﬁgiddnyﬁﬂdEh% aﬁﬁgo§iﬁﬁﬁé¥¥M2ﬁUh@ebeéblBgound

even st But
th@héueréov@WﬁGﬂb6%Fﬁﬂb@FepPénE@@po?mquﬁhéiﬁg%gﬁggﬁuOI
valdy sSEr api nghofl drghselfi dheaatvhees ehoieyt iveet e erans, 5in

1% SS%S Lhe, 3@1%{1& 1lgﬁgd§0£hﬁ g‘}?gﬁf e:'ﬁ’dl%ntso Rig to

I'Nn Fﬁe groove d.the
exampak) epaceAalE TVe CRIBEF| e 2 ﬁfrﬁl% Hﬁ«?@drﬁﬁw&%&é’

odwaydtr emd hend mel.| excseatng Bycbﬁﬁxléaa a leading edge 6
007/00g94 CT/ SE 006g00 662 % S cﬁé“ﬁfh ay s
hér eBY=RdTT9 iHy The SSEEPa-nat t &F f%?ghghl
lochéepudprectly above a centrally locate open channel 8 of
the impeller seat 2 and the lower edge 7 of the vane 5 is
located above a top surface 2 of the impeller seat 2.

In the top surface 9 of the impellexr seat Z and
contiguoué to the open channel 8 of the impeller seat 2, is '
provided at 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 asweeps 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 liguids
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 wvanes 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 ;mpeller seat Z by the
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The shape of the |ower edge 7 of the vane 5 ,
corresponds, in the axial direction, to the shape of
t he top 5 surface 9 of the inpeller seat 2. The axi al

wo%h between the |ower edge 7 and the tyf/sitbdsms2
oug to be less than 1 mm when the inpeller 1 is

inthe first, lower positien shown in fig 1.
Preferably said distance is |ess than 0, 7 mm and nost
preferably |l ess than 0,5 nm At the sane tine said 10

Ge shal I e &m Qe I gagl@rﬁgv@g@plﬁb pass
Soﬂ‘bcf aﬁ: 6 tggr%?§ el rrplelgller 1 and the inpeller
theeagh Ztl‘&’r@utf'@ close to each other a frictional force

or a breaKiggp %Obﬁetaét;Som tdiyevdned Shef vehe 5 corre-
npel | er

t . |
SP%n%'eslrhaij'helgxéS cf%%ge%%?ﬁ% :;tlrr?%elslhgr‘% oeggtﬁgw
supteserabiy theosngedLat L hesedhe T6T AiRdi AUSFRECS T HYee"
£h 3B Ll LOVNRY @S ahaetﬁéoﬁ&ﬁ 46 £akhe Qyuwudhhgtoeaasless than

conpri ses at one, guj d ex
1 YRevReHD e F4RE 19551 che 1 T b AR TS O
sh@ﬁﬁcilsehyg fir.omrelferphiy @ilql @%@@@uﬂﬁaé@sé Fhep g 7 T

and ﬁoQPﬁéké%gyygig &esgotﬂgﬁ @LB(Hﬁlpm&.lheeEhmédﬁlme said

generalTly in the radial ction |
digeance sitel} 9 SeaCen BRI buf b PHOEITeE R ere than
0,Bregents e Upperlledge idd m(‘,’rmwx]tl@ﬁd§eﬁtoﬁq gre to

osition Ont' uous Sfotd&fr RAbtefkithBeforce
dgﬁﬁe B ot h% él Ifg:gc&kﬂgngp e top surface 8 of the
actapen| ene s‘eme525 M Ehpr dEPS 325%%1 y, the nost inner

part of o herdiaper, egdgert2tnht t tiee gupate ghiamngl Bsdoes not
| ocat ed at r.oxi mat el e,s tL-aklC8ed with
gefr BhPERE e ‘dg rﬁﬁg |eagl% fg%%égf%%bl?rﬂo%t mngﬁ1 i N
mepast £of gmm@& @bluﬁemah*a@m*é?waird%:rté‘reergéfﬁ’r’yet 8- The

gufuLBBﬁh T iz ile Qi deaptnodd §eidd ndtedlagpaceding
o the "inlet

G thACEOBATWIAF T AppCF COGE 12 fioThe giids Bracioel?
frbk and bQEtI@Qdﬂng1Bmg@u8f@ﬁetﬁef@gh@ggjﬁugﬁpmtghggnel 8.
SRR 0 SR R etk S e o
thguiLtpepl Az 135%0rF e¥lbrids 10675R0 PELP c%*%e%m AcéEnt ¢
pIte@:ehlﬂg headbpgr 3sedge 6 wafichhexyands 5Cafm tahevosrclon con-
CBOP Bl FBF To%hd FHE Fidl Ler aat 3 shoul Q@é’ve‘@’iye”er
1 appEbpr Fabestohuth e dmg BRILAE 3%%?%) U5 BEEL
séy@g”Egenﬂbéﬂdlﬁﬁﬂﬁﬂﬁktt Rfefrerablbpesatdge 12 of the gulde
pin 11 is located at approximately the same radial distance
from the center of the impeller 1 as the mest 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
to 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 cf the 1mpeller 1.

The axial movablllty between the impeller 1 and the
impeller seat 2 should be any appropriate length depending on
the application, i.e. from 0 mm and upwa;ds. Preferably said
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WO 2007/ 004943PCT/ SE20061000662 8 novability shoul d
be at least 15 mm nore preferably at |east 40 mm
and nost preferably- at |east as nmuch as the dianmeter

W 00-},&39949pen channel 8. In the shown enbodi ;
0OE of the open channel 8 is 150 mm RAYsERR/ 000662

Furthernore, the axial 5 ngvability may be achieved
inalot of ways but in a preferred enbodinent of the
present invention the inpeller 1 is novable along the

axi al, directian, of | f ' :
L s el sl vy e
10 afm Frnch U talRPEETRYL WA Tal - SR5VaB| FEGRof = t HS 10-ameter

of ;Eﬂpréh%;lf‘ééze Jshi;tﬁ?ﬁ@ at i DR e tdhewdr emboghaért fhatdidmeter
ot P o TRE P e & e S BFIBSELLS, g g
mosaiekeityl hapr bei dedlieved hen cedtdtalrthiBYa BFt (e @
pr%f&gio ct?ren&)od‘iﬁgnﬁoﬁﬁe_@lﬁ@%ﬁsﬂsédte sinvpakben dhéyimpanser 1
1o Of DolLs (not shown), orgtheide.o ALLer ardde natdmely.

t VK S CTY HEY B ?ﬁt%lglf dted Wi tfﬁlt%‘%e i pel Ter 1

The soakeferkBcpr ésenvs madavia s iSnagdcént Fal fhart 15
sh%avgﬁé $°{eonidn“%4“:p%hﬁ%@%hﬁ{p 144 ACO0MPGatialt hevspeoity of the
imprbb ok GFLERA or ESeHES | TR IS0 Tend” aF Py B S HSFTe oL

: I [ [ th&"df rve Shatt: 3
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S RO o
cekbyahyhutord tofe thick émpal 1 &F nht i At }Fotnl??%legegg Ege may
imPe1i BE er 1y MR WolkEhpbhes dinee shafit) ,3orTheeslékve Abter-
nat?gefyf%ﬁénéoc e@eﬁ3p%5§ ngiﬁ%%é&ated with the impeller 1.
The socket 13 presents a cavity 14 in a central part thereof,
which cavity 14 accommodate the second, lower end of the
drive shaft 3. In the preferred embodiment of the present
invention the drive shaft 3 is provided with a sleeve 15 at
the second, lower end therecf, the sleeve 15 being connected
+o the drive shaft 3 by means of a bolt 16 and/or key and
keyway, or the like. Alternatively the sleeve 15 may be inte-
grated with the drive shaft 3.

The asleeve 15 has a first, upper part having a
First external diameter, which is essentially egual 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 extensicn in
the axial direction than the second part of the sieeve 15,
the socket 13 and the impeller 1 being movable a distance
essentially equal to that difference. -
Tn 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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25 first external diameter, which is essentially
equal to the intérnal dianeter of a flange 17 of the
socket 13. Furthernore, the sleeve 15 has a second,

fgw rt having a diameter |arger than sag@rdehionoss2
w |ang#g? of the sleeve 15. The di aneter of the second

part of the sleeve 15 is egsentially 30 equal to the
internal dianmeter of the cavity 14. Due to these
di mensi onal relationships the inpeller 1 is suspended
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caping Into the cavity 14. Alternatively, the
thgi serkte fenent 18 may be integrated with the inner

surf aceTioé tdieislveewevdbility. 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 frem 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 sclid matter is
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25 ridges on the inner surface extending into the
recesses 19 of the socket 13. The relative nmovability
of the inpeller 1 along the drive shaft 3 may

WO% Alhati vely be realized by means of a spl
émeen the inpeller 1 and the drive Shaf? %§¥%ﬂﬂ%d&mmn

shomn infigs 7 and 8. Onejgdvantage of using a
spline joint is that the joint will conprise fewer
elements. The inpeller 1is, in a preferred
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bOEF%@S%ﬁ q$ EE g gf t he inpeller i J

nanage.klt&ﬁn&h;Wﬂiyflﬁb@l%@?ehiﬁﬁ(%nmﬁﬁé Wﬁﬁ@IFQ? Rugp s

S%dd pRt hehsts £td@n
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acgorgtmis 9 v WYl PERBEUPh To i hé - ovveF pOS]| ?p bromp

{saBEQF A D tfhleg qusmticstah’es pre sKlave the tlﬁ@etléﬁ"sild‘élll

mog%t{;orﬁ%ﬁgﬂ n‘%)elﬁeg' 5{: ihafhféq%ﬂrle%@&énﬁnthbe
impeller 1 from shaking 1n51de the pump housing during
transportation. In additiocn, the startlng torgue for the
impelier 1 is lowered since the impeller 1 and the impeller
seat 2 are well distanced from each other.

If a2 large piece of solid mattexr enters the open
channel 8 of the impeller seat 2, it is too large to get in-
between the wvane 5 of the impeller 1 and the top surface % of
the impeller seat 2. But the groove 10 in conjunction with
the vane 5 of the impeller 1 grabs hold of the solid matter
and forces it to “climb” over the top surface 9 of the
impeller seat 2 along the groove 10. - -

Finally, it shall be pointed out that the most
creferred 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.
Tt shall be pointed out that instead of the
impeller being movable along +he 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



5Al ternatively, the inpeller 1 may, when the punp is

about to be started, be biased to the upper position

according to fig 2 by nmeans of a spring. Not until
Wotzlﬂ%/(fﬂm is started and the liquid starts tgiidiuchbRez

I'mpell'er 1 will nove towards the inpeller seat 2.

This will prevent the 10 inpeller 1 from shaking

inside the punp housing during transportation. In

addition, the starting torque for the inpeller 1 is

| opered since the | efi le@hd he ivanekhen seath@ hub
ngrgng?ngl%f%hgég gggh?egéﬁeother. I.f a Iargg Ri gGe
ofofthsobipe et e PN CErEPi e BRh B CHEnAS 8> SF EL Eg
movABEL! 8hd SAals 2n iat gir®otreochatige duksjete iof- eewbeh:

t he. vane of. the inpeller fage+ReOfinizl
th@ﬁgbynﬁElf%ﬁg%é%FiﬁgB ug%tﬁéegggg%gﬁﬁggﬁﬁ§g§njunction
diwiethibhein arsl:ioh (e thapélPet+lar gi%hs hol d of the

solid matter and forces it to "clinb" over the top

surface 9 of the 20 inpeller seat 2 along the groove

10. - Finally, it shall be pointed out that

the nost preferred nunber of grooves 10 is one.

Furt heLnore, the punp shall preferably conprise one

guide pin 11. O herw se the open channel 8 should be

too obstructed, which would 25 adversely affect the
function of the punp. Feasible nodifications of the

I nvention The invention is not limted

only to the enbodi nents descri bed above and shown in

the drawi ngs. Thus, the 30 punp, or nore precisely

the inpeller seat may be nodified in all kinds of

ways within the scope of the appended cl ai ns.



It shall be pointed out that instead of the inpeller
bei ng novabl e al ong the drive shaft the axia
novability nmay be achieved in a |ot of ways, e.g.
both the 35 drive shaft and the inpeller may be
novabl e away fromthe inpel]er seat, or the inpeller
seat may be novable away fr the inpeller, or both
the inpeller and the inpeller seat may be novabl e

cl y fromeach other. In addition, only the vanes WO

7/ 004943PCT1SE20061000662 11 may be novable in the

axial direction in relation to the hub of the

1.1 npgbtje anfﬁurﬁﬁ%ﬁam%@éﬁ N&h¢ |dc§.xdln6dédﬁﬁdrHéE'tér)/compnssng a

runs 1 n groove on t he outsid
pumprhousing PeRidediwitheniatatable ipeglier é*ﬁspﬁﬁ@edﬂar?edm@ Sﬂwv @Bﬂ daving
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seat. 12 Cains i ng contam na

seqt, Uiep PRREUR Sfahe oPing. RBNE SRS g S5t reton to

eabiP BheN GChaFALteriRd iNtHdh tiie nfPelérodtat pledPfth la€ leaSUGHREGEEE in the
in a drlve shaft and having at |east one vane, and an

top sisteee Hie at |east one part of the inpeller and
t he i npel I er seat during operation of the punp,

b bl
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froprtas émpedleateat.east one groove in the top surface
thereof. 2. A punp according to claim1, wherein the
inmpeller is novable at |east 15 mmfromthe inpeller

3. sealA punip adcopdimg tcadsior dian@, wberdimihe ihpellerds nwivableiat least 40

m,.}, |ﬂ.8m tﬁpﬁﬁﬂe‘ﬁéréeﬁt novabl e at | east 40 mMm fromthe

4, A pump according to any of the claim 1-3, wherein the groove extends —from a

centrally located open channel in the impeller seat o the periphery thereof.

5. A pump according to any of the claims 1-4, wherein the groove extends in a
spiral shape, from the open channel and outwards along the direction of rotation of the

impeller.

6. A pump according to claim 5, wherein the vane of the impeller extends in a spiral

shape in the opposite direction to the spiral shape of the groove.

7. A pump according to any of the preceding claims, wherein the impeller is freely

movable in the axial direction in relation to the drive shatft.

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

and the drive shaft.



4. A punp according to any of the claim1-3, wherein

the groove extends froma centrally | ocated open

channel in the inpeller seat to the periphery

thereof. 5. A punp according to any of the clains

1-4, wherein the groove extends in a spiral shape,

fromthe open channel and ol war ds al ong the

direction of rotation of the inpeller. 6. A punp

g acc

‘i npé ;ﬂ]ﬁgé@éﬁ@hﬁﬁgg We“?‘%ﬂ Ili&ﬁné)\éﬂ&e?rﬂ; thgllﬁtve spaft presents
reccass@:muthmommsﬁmwmm al sa@hatﬁefagé whtmé\ rgcfweejomﬂv acgommodate
salRWidm@gcording to any of the preceding clains,

mhereln the inpeller is freely novable in the axia

direction in relation to the drive shaft. 8. A punp

102ccargino ﬁ&&rd?tl]@&d'fb@lﬂ'}% QF of RBeRiEREFHBRa& ABRmodate at least
erein t onprises at |east one discrete

twe | diseeate %ﬁm%e‘dh@’ﬂ P qoHidistanh cerwatafeBam: pachi aiper Rlopg the
cwé\ﬂﬁ#e?eh@egfthéﬁn@ﬁfaﬁ‘t 13 9. A punp according to
claim8, wherein the inpeller and the drive shaft
presents recesses in the opposite surfaces at said

111 nt Wﬁtﬂfpeacddl‘ﬂ|rfd1tore&9%$&%sclélﬁlis®1w v@@eenmgaﬁélergaﬁi ddmprises a
accor I m or
valas e o i PraBr ARSIt Fefl oot two

di screte el enents, which are eqU|d|stant separated

fro each_ot her along the cir renc
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froBrth8 impdiler seat t@earts tlearmptet ot thepmpsies aad alocaisd edideand to said
gn%%ethe | ongi tudinal direction of the drive shaft.

" A punp according to any of the preceding cl ai s,
wherein a guide pin extends fromthe inpeller seat
towards the center of the inpeller and is |ocated
adj acent to sai d groove.



