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-WO 2008/ 039143PCT/ SE2007/ 050589 A DEVI CE FOR
| NTERCONNECTI NG A FI RST- ELEMENT AND A SECOND ELEMENT
AS VELL AS A PUWP COWPRI SI NG SUCH A DEVI CE Techni cal
field of the Invention 5The present invention

WO p9p/3%a43 generally to the field of devi ces POWSEZ007/050589
i nterconnecting elenents to each other in order to

» oppRaETkn SRR RRR pe B R L ERER e BFPah g i
ELEMRNBrRDifRIct 26 A MpelP| GOMBIRTE TN UM ShaBvICEur t her

the 10 present invention relates specifically to the

field of punps for sewage or waste water.. The device
Techapegt cﬁﬁplﬁagxi@ﬁ LRV&LGHMol e that extends from a

fiv‘rst nd to a_second end an ener at es t ubul ar

onl R At SN Ep el SRR S T av B8 Bl o
fieltha! devidisacdivr totsabontécsinernd sheinng 16 anclanydr
in $£a@PUlo SaihshdinSh ebefBldnaanthtNdW, NGrd fHECULAL i 7y~

1 uter suyrface, 2 part of |,ci1}t at, i s adjacent to

calERi P 13 V6T T8 ﬁgpa?‘?an%@oc SYHGE 48i AT SRR tO
inteteremct Hie impedhtroand| salriskatsds ftto &upunpr, the
pre SONPT i SidE i9UCR 2 ,dRY1 £8-c 20 Backanquad ot L{g ¢ pOmps

I nvention nventional punps - ]
for SHata9S Ol MPSCenPRFPhgal PR rdsiics SoaRps sescapprrises a
throwttatialllee thappekkeentpuntas omiorsa <6 ¥ve shaedéonavhieh

i_gjg:heé S L, nt t tg.the,drive shaft in
anda swétag{)ﬁ?g%v\;tugt%l%%? ‘ggrlgi\zl geslngdral %ilég% rn%)rﬁr}ejifurface’
& PR%E dt] GRICTCSNABCE P oR) FEeThe s iFiestteshiowhde
arrfapsi lbice alatagdhuat £t her aém@lidtqc_@moageﬁn@hs %1&@_ hE:

[nrelation_to the drive s t, .in_arder to adjust ..
Ut T OR. B Enal | HEETT Ghat SPaPAIROROE oo MDY First
end igdeld errgagedwhensbie $afpkldesongegisment. The invention

also relates teo a pump comprising such a device.

Background of the Invention

Conventional pumps - specifically centrifugal or
axial pumps — comprises a rotatable impeller mounted onto a
drive shaft, which impeller must be interconnected to the
drive shaft in a suitabie way that provides a rigid and non-
rotational connection. At the same time it should be possible
to adiust the axial location of the impelier in relatian to
the drive shaft, in order to adjust the location of the
impeller in relation to the impeller seat when the impeller
wears.

One known way to interconnect a first element and a
second element to each other in order to transmit a rotation—
al motion, is to use a key and key-way joint, which comprises
a key that is inserted into opposite key-ways in the respec-
tive elements. Such a joint is often to a great extent appro-
priate but it is often difficult to release the elements from
each other without damaging them, it is also difficult to

adjust the mutual axial location of the elements.
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300ne known way to interconnect a first elenent and a
second el enent to each other in order to transmt a
rotational notion, is to use a key and key-way joint,
whi ch conprises a key that is inserted into opposite
key-ways in the respective eRenents. Such a joint is
often to a great extent appro- 35 priate but it is
often difficult to release the el enents from each
ot her wfniediperd Fmayinyavham intersoahsotdaf fiicakt ahd a
se%@hﬁﬁ%l%ﬁ%n%U%BaEaéﬁ'ékh%gcaabogooﬁs%hs Ehﬁﬂggisshaged

Anot her known way to i nterconnect a first
SOgKESnd SePendfit 160588KH 0hEP, 1i §2fp40Be Zheuparket is
inskaped soeket, cénﬁra@iylioéaﬁéﬁ k@cggs i026n498peThEr and

ket into a centrall cat ed recess in
ehER° K, SRRG tr fen BoarEeg ShEPt badd! Beckebe Tholmpeller

iss&bdcedcketvardbethapdakliee saafer bedmeanards &heodti vehich

t uses the cket t
caég%%nggéqggggéa %gtaggn&thqF%pegﬁegegﬁﬁ ?hggﬁ lm%efler and
thehdid veTRUs L thy Theansbyf meahet pénfrhet soukehewsbtket will

trhh@ﬁf’ig‘ IE. %oEQE %hQﬂa\lnoH%hO@rEﬁloﬁhé h&fﬁwe vensPaf{otone

npel | e However, g initial starting
impgL4GE - oﬁOU?H@F t hpes 6¥11§E1§ eftfBEkRY GRTeWenay other

typéeubfe§ﬁadéﬁ|h&rﬁb?nwhh@hpﬁﬁ? Q@@ﬁ@t@§pé?1Q§%yL%Hen the
Sl etween

uted. liquid aus
puR OPRER P L Rerhel bRt ahng i et e che b Aoy Fyese 2
smahafslapdbehﬁeenckhe 1ﬁpe$kqneanﬂythéh@odkéﬁeaﬁﬁfoﬁEbetween
I S r d nt ection of, t
e BEEPLOSHLLE JE8LERDCooREe " SPTORAREH B knt (fuf cerent
el@@ﬁ@éau@hbé E%aﬁgaﬂ@athehenteaﬁ@mm¢¢bm0@fofotb&|xmg¢11er

an8DE hONGPBYe bELl P8t wi BUNABE Y+ Pbri B8 |Qﬂ§nééﬁgb?uence being
20Enpodi ments. of the _present invention ai ns

thaphvFae| hE2RABl b OF cRENTPbREHCBI S dBREHAGRRY dpe lost.
preV|oust known i nterconnection devices, and at

ovi ding roved devi ce. Enbodi ments of the
SUJ rX“QP E@%utﬁ9. 522 to provi de an |nproved devi ce

Of the tﬁb&&f&éﬁtgeéf”@Qet¥P§s¥£{hl é?gn aims at

obviating the aforementioned disadvantages of prev1ously

),_!‘

known interconnection devices, and at providing an improved
device. Embodiments of the present invention seek to provide
an improved device of the initially defined type with respect
to the ability of transmitting a rotational motion between
two elements. Embodiments of the present invention also seek
to provide a device, which upon sudden jerks provides a
better interconnection of the two elements. Embodiments of
the present invention seek to provide a device which does not
involve any need of redesign of the interconnected elements.
Embodiments of the present invention further seek to prov1de

a dev1ce having an improved durability.



25 to the ability of transmtting a rotational notion

bet ween two el enents. Enbodi nents of the present

i nvention also seek to provide a device, which upon

sudden jerks provides a better interconnection of the

two el enents. Enbodi ments ofat he present invention

seek to provide a device which does not 30 invol ve

any need of redesign of the interconnected el enents.

Enbodi mdacerdfinghsoprasenboraventi ofi thet hevesteknt at ‘
leBEBVLEEvRaAEYI 58 EﬁﬁkBGeandbgpﬁgvgg gHéthEERXlﬁgzaeflned

Accordi ng to an enbodi nent of the I nvention at
tYBFoWFHPn§eﬁﬁeFﬁpF8vEHed@9F%éththErPHﬁWFEFF?QdéfFﬁé@tlonal

motypR Wethebaspret el embhesabkl htyaohelir BPSHELhENGE athe

on on between_two elenents | s attained
i A e Rt e P T S cPRB A S ot RR G pakpres defined
inhahengnﬁhﬁehéanure$admf|Bedfenreheemnd&mﬁuﬂEBtoflah@1
r t e t.pny ntl are
prgggﬁ Eﬁge lneg %%Qtﬁugggégn ?ﬁgﬁ tﬁ pendent
Clﬂ@@%rdlng to a first aspect of t he present i nventi on,
there i.s provided a device for interconnecting a
first element and a second el enent to each other in
order to transmt a rotational notion, said device
conprising an axial 5 through hole that extends from
a first end to a second end and generates a tubul ar
wal | having a circular inner surface, a part of which
that is adjacent to said first end being arranged to
abut said first elenent, and having a circular outer
surface, a part of which that is adjacent to said
first end 10 being arranged to abut said second
el ement, characterized in that said tubul ar wal
conprises at |least one pair of slits, which slits are
adj acent to each other and extends fromsaid first
end towards said second end, obtaining a finger
shaped seynent of the tubular wall, which finger
shaped segnent is 15 deflectable in the
circunferential direction in relation to neighboring
parts of said tubular wall. According to
an enbodi nent of the invention, there is provided a
device of the initially defined type, which is '
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at least one pair of slits, which slits are adjacent

to each other and extends fromsaid first end towards

sai d second end, obtaining a finger shaped segment of

the tubular wall, which finggr shaped segnent is

defl ectable in the circunferential 25 direction in

relation to neighboring parts of said tubular wall.

AccdrdPnging hpothéirenbadpeentobfthdeopeesent invention,
thb?&eﬂg'ﬁgovlagae 'ae9£8¥'989 ?n@@?@b g@ﬁ& G bef; rqr

her el n. hus, enbodi nments of e” present

eleReBhAt #BR RsSBased @ﬁe@ﬁ@m Hei e PtheT | i3 egder to
trpabhbiy Qefbﬁﬁtﬁ@hﬁlgﬁMtQ@nrOéa%@?&@%F%é“é&hﬁkf&iﬂ@ran axial
t a rotatiopal notjon be
enp@RBnbel . ehee netiritn  Brer cheht e tr o Sl dbeeggpnd end
andugdaarpEeksa hughlannnmlhrmavfﬁgsiaﬂcﬁmghiﬁ inner surface,

a }%%r@ BEE ﬁiéﬁdtﬁgpo_ld_ég%@jagél%é hi?o psf S&ﬂé I nvenrilch %élng arr-

e deV|ce conprises

- angpdichopabws s@pdaf erdf sekémemnted %ﬂ@w@ﬁﬂh@gp@r¢xﬂmngar outer
supfatbe éUﬁ&f@roPﬁ%ﬁlcﬂhtﬁafmﬁgﬁédiﬁﬂeﬁﬁuﬁbfé flr?F end

shaped segnent that is created contribute t

beingrabtandtdtfe #pitt Fohal seere Detiith tHhafagtgrized in
thet s asulde SLTONEoEb LB . aé@éamﬂlcﬁget fc of slits,

refe enbodinent, the ra extens on O
wnfER SLLES T T renr yos aash el Hi esﬁf% Fron saia
fisgpaend edobands t seeid ongrdndievad, absaiofindien deMiger shaped
by-t h ncI ned in
sedlipfEE i MUDERED aut DipPlgth MadenGildiied Misrddhe 1o
defletaploein  theéichrdaonfesgntidh dmcttm f:;rngeerlatlon to

ne | SEGNBALs Wi | s D3 PARd B4 Wededged between the
nei ghboring part of the tubular wall and the first or

second el ement and thus the frictional forpe will.
I ncr easkecdibd Big ef o des cénmippd ierf dhe 1l agscion, there

is provided a device of the initially-defined type, which is
characterized in that said tubular wall comprises at least
one pair of slits, which slits are adjacent to each other and
extends from said first end towards said second end,
obtaining a finger shaped segment of the tubular wall, which
finger shaped segment is deflectable in the circumferential
direction in relation to neighboring parts of said tubular
wall. According to another embodiment of the present inven-
tion, there is provided a pump ag described herein.

Thus, embodiments of the present invention is baged
on the insight of utilizing a partly deflectable device for
obtaining a better transmittal of a rotational motion between
two elements even though said elements are subject to sudden
jerks, high momentary resistance, etc.

In a preferred embodiment of the present invention,

the device comprises at least two pairs of slits, which pairs
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and other features and advantages of the present

invention will be apparent fromthe foll ow ng

detail ed description of preferred enbodinments in

conjunction with the appendeg draw 20 ings, wherein:

WO 2008/ 039143PCT/ SE20071059589 4 Fig. 1 is a

schemati c cross sectional side view of an inpeller
arat ddchedbuted diiovg shaf pelry pheayns oaf tas itﬂb&ghirvaafll. This

[ 5 _Fig. .S_a rspectiv [ rom abov .

medf¥ Foase eoshcinols" pRgbR Ehut el BHoH P, FopRE T winy
coggviibatehdanthe fingre2seFipd. thei ractiewalr bprabobetween

tnef sihecdevipenshawn Eﬂefﬁgc Ad El@ment S @ Cross
sectional side view of the 8

, evice shown in 10fig. 2,
and Fi gAC6OreindciEese PEelrsnsr ¢reRdimsrtabble spdial

exthesdevi 6 SB@hﬂsEmtfbginaides_witﬁEha?E@ﬁetrical glane;

descri ption oL ar%ferrgg egbodLgegts i the invenl devi
WhyBnts separated frppgthe {RRGLtHILEAENGTTE BF 058 device.
Theeebiyonhk wiefaobsanfi npel béttlwialdbevenshahéd2inapdlation
toatﬁgvbggcﬁmfgieﬁeﬁgftdirection of the tubular wall, which
result in that the finger shaped segment will be partially
wedged between the neighboring part of the tubular wall and
the first or second element and thus the frictional force

will increase.

Brief description of. the drawings

A more complete'understanding of the abovementioned
and other features and advahtages of the present invention
will be apparent from the following detailed description of
preferred embodiments in conjunction with the appendéd draw-

ings, wherein:
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according to the invention, said device 3 being
arranged between said inpeller 1 and said drive shaft
2 in order to 20 interconnect themto each other.
Even thus the inventive device 3 has a broad
WO 08P1¢%hi 1ity, i.e. to interconnect a firsPCHMEROF0S0589
second el enent to each other in order to transmit a
rotational notion, the device will be described
arranged in a pupp (not fully shown). The invention
Figp ef atlés aEEB?@?Fth?F%E?z§%5§68ﬁ61a§b%%tv%%ﬁ;ﬁﬁnﬁ?| n
genetabpelbat abtidiecdlescrd edvenbodfvent mdie: PWIP ais

consEnghgngyd%v§g nErglbIe centrifugal punp. In
S

E nost par t he gunp are renoved for the
Figsakel dfe ftamsiviesitiy o ipea 71y GiRyef iodupa. iTHentive
| ocatie@ncef the |npeller 1lin relatlon to an 30

eller s not IS r eat ortapce for
Flgog?al hihg éj%sﬁl(lt S3blPe gﬂfn %?‘flncge psglrfwor ﬁrﬁngé ofgt he
Figpuhpls henex gonep pi;m‘gs bf qubdsieoomeaishpwg $ol Fdg. 2,
FigMd L8 5 %i@%sa%e%tt&gﬂghysﬁ@é asi e o&arthlecl:i@§lcé hehown in
i mpel_l. er Il as the inpeller seat will be worn.
Thus £18¢t & %n ertain tinme of operation 35 the act ua
Figgap het aeencshesearpiairzar vieandrthealhopeldert seatcviicel
be difhgrent £{oman optimzed initially installed
gap. More preciSely, the location of the inpeller 1
inrelation to the inpeller seat is preferably
De 1 sl a5 teddlcer i pt WWOn2 0@ 85 03 9d ABRC Hnhiod00 41050689t he inven-
The drive shaft 2 extends froma notor (not shown)

£
—lg%onprlsed in the punp, and presents a free | ower end.

|n a prief.enr %ﬂoex@b@dbﬂﬁgﬁam?@'&ds%v\%%c%'ﬂgné§ proyided,
] th the sgTr pe ofha trgncat d ci rcul ar. cone,
impeRfergi Ag FAvEn&Raf 5t Vil6h. SThBT dFPSESShaf t
acc@rdigrs thiot thes itlwenfiost easmﬁhtuthaﬁ beiabout riwgdee

betddtBlLAMEEHRY1or 1 and said RE&iRVERLIFYE YT 6833, i
socket, conprises an_axial through, hole that exten

Int{LGHAng of; F?F“‘e’ﬁa £8Ch Sbrond Ferd tBHE Fhat 1HeRRr Hies
deviad Bbmlaagr awakbad, aphi thelennisty,t Ut.es to interconnect a

first and a second element to each other in order to transmit

a rotational motion, the device will be described arranged in
a pump (not fully shown). The invention relates according to
a second aspect Lo pumps in genaral, but in the described
embodiment the pump is constituted by a submergible centri-
fugal pump. In fig. 1 most parts of the pump are removed for
the sake of simplicity of reading the figure.

The location of the impeller 1 in relation to an
impeller seat (not shown) 1s of great importance for obtain-
ing a suitable operating performance of the pump. When a pump
pumps liguids containing solid matter, such as strongly
abrasive particles, the impeller 1 as well as the impeller
seat will be worn. Thus, after a certain time of aperation
the actual gap between the impelier 1 and the impeller seat
will be different from an optimized initially installed gap.
Mpore precisely, the location of the impeller 1 in relation to
the impeller seat is preferably adjustable.
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10 the actual socket 3. The tubular wall 4 presents a

circular inner surface, at |east over a part of the

| ength thereof, and a circul ar outer surface, at

| east over a part of the length thereof. A part of
WORNEOIMer surface that is adjacent to sai dP¢T/EENOTARERY

of the socket 3 is, prefetably in the shape 15 of a

truncappd § d}r&éﬂs%fafgtoa g't¥859'f‘190 WS S hG 1l LhShn)

end of said sock arrange the
compRyBRBPE S AEPof 284 BLEEMRES e'vhdf@fe tlﬁ@ear poe. shafa

preZerfbe ¢r:ﬂ§ddmwn safi.qt m@r@@%r@cﬁlld rgﬁ@mauﬁf g@@h%he

e ul ar 4. in.relation to a itu
Shaégl %E o$ uencsoc £13 Cularp?cé?ee’r a Cinvegi?é{}g %ﬁ%n%lstal
dirpetbw 1th€aﬁﬂl|‘f§ |Sﬁatfhe23ﬁ@wt@mﬁm reiRt fapptoalement

thatied &1 ¥pdat &oo%fet ﬁfte‘}:B@nhBB@éd surface that is
adj ac second of the socket 3 is

t to said
pr ef e?ﬂ?} VTS ﬁ?ﬁéc& SIa VhrEF  hGPBPELSER Fich
ax1alc‘alsJeo1rmty taxicadhast prgesds efrdy shefiirsg andext esa natcond

end! hﬁﬁc@dtgata%n%r%%@tsr 9' t&}%ga@mm Q, 8wh?8h250§§£ﬁ¥@95

into the reade t he sock
theﬁ%t?%e?qcéﬁetl .STB.@oWﬁa%aawWJa %@ﬁ?ﬁﬁPtﬁu% VG HR T
innan sxd@dcd,hraudbabel ev8r anpafit erfretiecall enpoht tioered s,

andV‘Q' &f‘r&ﬁVdf”%u%eg”?EE%cgl ﬁ%ﬁf%asté“%%ﬁkhgaéwt 689 e

ortions of sai rou ( SucC
len%%ﬁi&&eofo dng2at30fsekontnadofivddace1 theb pe o@tﬁmnt

to :aiaad h@ﬁsrtarmldt bfﬁnﬁhfa:j enrkhe biJfgege@:r@izaﬂabgpsl@ftméleshape
to.th S er Laneter o th nme

of %gtr G =TT ets #Lr%f:eco?%e T pel 16k %fw ﬁ‘ﬁr?%e@ lée&mt end

of %?a%t&qsﬂféatvéneamg éxreme@guc@ rekarts pheaknghbpee f sonface

of ﬁm qemerralenaueft ewar gﬁl{r@eswﬂ pherncof nbhent rpslh | o

the - refer- 35 ab g 1%?&Furthiin&h t he
b Do BRnprr et ool el Tavath G b Sargion

to yamegyitzddine’ c@Hmecbéd»hék@akﬂeﬁl,enslpceﬁsrmbm gshove

° dnkevaeeandpel enRnt ot hat ths 8ROt & RBment approxi-

i nt e6r connect "ed.

mately A part of the inner surface that is adjacent to

said second end of the socket 3 is preferably in the shape of

a threaded hole 5. In such a case may an adjusting screw 6,

having an external thread 7 and a central through hole 8, be

screwed into the threaded hole 5 of the socket 3.

The impellier 1 is provided with a central hub
having an axial through hole 9, an intermediate portion of
which having a smaller diameter than the two end portions of
said through hole 8, such that & first shoulder 10 and a
gecond shoulder 11 are provided at the transitions from the
bpigger diameters of the ends te the smaller diameter of the
intermediate portion. Furthermore, the impeller 1 comprises
at least one vane 12 extending in a spiral shape from the
central hub towards the periphery of the impeller 1, prefer-
ably two vanes 12. Furthermore, the impeller 1 comprises a
cover disc 13, to which saild wvanes 12 are connected. The
impeller 1 constitutes the second element that is about to be

interconnected.
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WO 2008/ 039143PCT/ SE2007/ 050589 6 One way
of mounting the inpeller 1 onto the drive shaft 2,
using the inventive socket 3, will now be descri bed.
Upon nmounting of the inpeller 1 onto the drive shaft
WO 008045 0cket 3 is first slid onto the | owBET/BQIHI50580
the drive shaft 5 2 and tthe adjusting screM/6 IS
scremeg |n%g th :n\1 adedtﬁ s%pkgh 3drive
pref er abFy"Tht T 1% &r?’gs ﬁ%\lfq?% neelPIt W thHE
shaggcdndughel ofhe hevepthEe SOCk‘ﬁt ot herilprgdy, bdogssnotbed.

Upoﬁrﬁbﬁﬂﬁiﬁn@aﬁeaiﬂé tﬂr}@eaﬁe@ng ERes Ofpd f&l%clgﬁgzg 2, the
t he_socket and the drive sha re .inserted

t
socfREo% he THFTuGH o SHoPe G0 of S¥re TPl not AR par tatt
2 aofl the adiwstisy fsavewof thessoekel i3jtomthehtpaesded hole

5 o@dtﬁée&gcﬁ& 33?“ %Jéf%%%b@?dugéli hﬁ: %{%%t l% h§1gnm Lat
Wltgre erab y I n'the sha e of a circul ar cylln an

r FARgeeee aedlﬁ qfh§h§uﬁf>g%%t of - tHe YURESUFRTABE edoeBHnOL
prothedénpehderh khePreekendabkydact alsﬁaemdmg:emeansmén, etlge

socge£a§tﬁﬂﬁWgugﬁhéﬁﬁﬁﬁhikﬁ ﬁsgﬁeggl | t%QS £ ekﬂf%ugh

e drive e fa eni ng
holgcP eRf 18 pRe 1d47d 1seBoRATE holl 1@:?6? Giliiee’f Stlﬁéat?ﬁr@@giﬁﬁe

sochete3? ﬂﬁlctrhq;aﬂﬁoalsl g83dceflt r’@cﬁtéa/ld)ff:dr&@l eagt by bee
of

n o her a e ste
socPERTS PL TolRehii0nahhie! Malt S & rcbdfrorhinger.
andpdFraore@ 0 ofalutie tlﬂﬁr suyghat®e| @f ogthuf ttux@ughpébﬂewlof the

lmp@ﬂge:t: hy ¢ ou@bﬂe{}%ﬁr qu ngB@hs_emsi I@éadshqa;adbu?t i ng§§{&ﬂng
to. a

ST B T G JASOHat F19. CONOLT gnihiRg OF FReSIATt 2.
The f Bga@nl hg s ahewfbs tehéngesoner el abfutisheasdcketosd

shoﬂiéérappkﬁ¥Q%éfE%%EuéﬂpoggrQLQEQﬁw§HEFEEE%EQP hg f%ctly

of the I npe subsequent e soc

25 :
or {hitreetb R ot 85t ReWRBIRT efhdacslﬁi the 8F?¥7e1%h%11?tth9
fasfenomg sdmeekiyq b&t&qdeeﬁﬂo@@tvﬂmﬂ itrhergéedyetshadit Zon

r gl ¢T aste r.ew I nly
I S b
thr%%dwaqu 18y Oi theaed] B?th%‘én%c%#w ¥ @< 3ptej anthreaded
holal wayts dHgpeiit aft thBal okbe Lodest end suikacensftthe vpon

1oL 2 Sty e TSR0 0

; ' axl al ‘nutua nnvenen
sockyfe ketwidl lomkatt hbedEiyet siiagelden & lomfy thesthrirevel yte

9 ot henavedgieng «&f fiectinaagdosbqlied 18y diev e oshatt 32, 0pEShe
pressed.ca%?h ?PtH%QQQfend of the drive shaft 2, and thereby
be squeezed between the drive shaft 2 and the impeller 1. The
fastening screw 14 shall only be tightened -just enough to
keep the impeller 1 temporarily in place by means of fric-—
tion. It is always important that the lower end surface of
the drive shaft 2 does not abut the inner surface of the
socket 3, i.e. that the axial mutual movement of the socket 3
onto the drive shaft 2 is only restricted by the wedging
effact, and that the drive shaft 2 does not touch bhettom of
the socket 3.

Thereafter abovementioned impeller sesat together
with other parts are attached tc the rest of the pump housing
of the pump in ordar Lo obtain a pump chamber which accom-
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35 the socket 3. Ther eaft er abovenenti oned
i npel l er seat together with other parts are attached
to the rest of the punp housing of the punp in order
to obtain a punp chanber which accom WO

WO 3%887949143PCT/ SE2007/ 050589 7 nodat es t hePEHBBIOPHE}S058Y

1. When the punp is assenbl ed a gap MA|| occur
t ' l.er n e whi_ch
mda%@eﬁﬂe {}ﬁp,%imgeiﬂs 1! wheANPnL N8 hIPEl |80 888ky WhLED i1y

OCCBBt Efﬁﬁvf%\%n opts inked IspetafPAgt rlfiﬁ?ﬁ'ﬂdl‘ﬁf:e Sefhe which gap

almbast eMAgs SELLWcl b sadljustédsm eyegkand thenikhen opti-
sting. screw 6 i unsc to a certain gi gr ee,

et PR SRR (o ERBTFEr o F L nbUl 00 GoPhal e -
screnpel ilim‘l theind-hyr esldiusgintiestnpel § ers intsowewes thea

cert ARSI &@ér@@atthéﬂ@}@' |a)5ut¥:f]§g a@ﬂlé'%lf@: %%%%Wd@r' $0. of the
i gi rere $. t he ma un il é? ones |ll
mPEOATACt T r?rﬁ*?esﬁ“r?p PPeiMRE =T 10 tF é‘éftt R, ‘PRgller

seaf asVena hhy s crtew st viss iopcecagai f scnewedertioal hethe way
unt?\}]' Ve Sﬂﬁgéll?erarld ctolmglgt ?Hegoﬂ\ﬁ:i{:te%lg{he%%r e qg@eﬁ Jo_égugeat

ch causes I npe posi tione
Thea%%?*t’ﬂf:r drie hf@ﬁw%ﬁélﬂseﬁcg%‘atl%rﬁoe P P8 gaﬁewgd into
theobt dveeshatt 2 Iaelcsarxghwﬁed asifhes %ﬁ@s&in%eldstbf@ﬁé,ed
r.1 t.he |ve shaft
Whl{:ﬂ# {:%Féegrg}% %f:ﬁs V\/orltrs} ur IEﬁJSlotleor%[ 5 acgﬁo aelf-t
frOIadFe@,tmﬁllr?ery S@@tp@rlﬂoﬁ n@ldlt%i:wde tgﬂ?s l@apbﬁém@@eaaieothe

::améi\h’@ﬂ@ét!ﬁfs l%ﬂﬁﬂk%@cﬂ%taB gbf[ﬁﬁ%ﬁg% |ﬂ1{1ﬁﬂh\él%| %ﬂto tha lower
. n .t he, socke is pressed on e .l qwer

endt%g HF G Sar %a%t 2e EE gﬁ%éﬂqj 9T ﬁtlgbﬁ?gntﬂ%rlng
opesafiee wfot2@n Iaeijuhrcmagh i €09 rofr fichmeidppehbethis may

be JO8LLRY LhRrseekehedaks sAUSEZed-Matwren nt-heykmpel | er
1 and the drive shaft 2, and vw?é)q means _of
t

FrictiBIeN rdifs SOk tr 3t 4F | BYRg S 6m PHB* dp et
the shiafvte Zladtt Be dnpek| eiddn @nel Wayt @budanmhatbngfihe of

the | PRSI whifd @”btfh%hgriﬁ{ﬁelgﬁaéh?f tTk%re'b%x ttg @9&&9 3 is

the adj usting screw 6_towards I ower “en
STURRFTRfe EHAE™2 Fheh bEPRI &85 %ga%éihehﬁalr@r shaghd2t hend
wilk ook etedhdofnaids iont tratdmeyt comstza0seal \Whenidhetrom

thes@:&k&é s%a%'ts%nggg%hghfmlgéil% shaft 2 it will at the
sane tinme conme | oose e inpeller 1.
One way of demounting the impeller 1 from the drive

shaft 2, is to tighten the adjusting screw 6 towards the
lower end of the drive shaft 2, thus pressing the impeller 1
and the socket 3 downwards until they come loose. When the
socket 3 disengage the drive shaft 2 it will at the same time
come leoose from the impellier 1.

The socket 3 will now be described in detail in
conjunction with figs. 2-6, in which a preferred embodiment
of the inventive device is shown.

The tubular wall 4 is in the shown embodiment of a
slender shape adjaceni Lo the first end of the socket 3 and
of & more rigid shape adjacent to the second end of the
socket 3. The outside of the tubular wall 4 adjacent to the
second end cf the socket 3, is preferably in the shape of a

truncated cone converging in the distal direction, in order
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30The socket 3 will now be described in detail in
conjunction with figs. 2-6, in which a preferred
enbodi ment of the inventive device is shown.
The tubular wall 4 is in the shown enbodi nent of a
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3 and 35 of a nore rigid %hape adjacent to the second
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I nventi on function of e finger
thes@dﬁﬁ"ﬁ sigPre EEIRENFehSt Ipare 13F fl@laiséwpﬁﬁélﬁui‘a ow the

mutm&[mﬁzﬁneﬂfc blﬂethﬁ’peinbéllér antriderdr brevshahbs2 andd
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parifo |ﬁ§ef¢ﬁ@gﬁa§hgpéé 4, The bending cf the finger shaped
segment 19 intensifies the fricticnal force between the
socket 3 and the impeller 1 and the drive shaft 2, respect-
ively, cue to the changed geometrical condition, of the
finger shaped segment 19.

In the shown embodimeni, the longitudinal extension
of each slit 14 is paralliel o the longitudinal axis of the
socket 3, as is seen from ths outside of the socket 3.
However, the longitudinal extension of the slits 18 may be in
any other suitable shape, e.g. helical, zigzag, etc. Prefer-
ably the radial extension of at least one slit 18 of each
pair of slits 18, will coincide whit a geometrical plane,
which is separated from the longitudinal axis of the socket
3. In other words, the surface of the =lit 18 will be at an
angle in relation to the tangent of the outer surface of the



10

15

20

25

30

35

25 segnent 19 intensifies the frictional force
bet ween the socket 3 and the inpeller 1 and the drive
shaft 2, respectively, due to the changed geonetri cal
condition, of the finger shaped segnment 19. In the
WO gHBMpP1ehbodi nent, the | ongitudi nal extensi BAT/SER0OT/050589
each sl it 14 is paraI lel 20 the | ongitudinal axi s of
e_soc 3, ,as .is seen fromthe outside of
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1 in order to I ncrease frictional force.
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The socket 3 may also comprise a slot 20 extending

im

all the way from said first end to said second end of the
socket 3. The function of the slot 20 is to admit a small
widening of the entire socket 3 when it is pressaed ontc the
drive shaft 2.

Feasible modifications of the Invention

The invention is not limited only to the embodi-
ments described above and shown in the drawings. Thus, the
device as well as the pump may be modified in all kinds of
ways within the scope of the appended claims. For instance,
it shall be pointed out that instead of having the part of
the inner surface that is adjacent to said first end of the
socket, in the shape of a truncated cone, and having the part
of the outer surface that is adjacent to seaid first end of
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20 pairs of slits 18 coincide with the sane
geonetrical plane and may thus be cut at the sane
time. It shall be pointed out that all slits 18
extends fromthe first end of the socket 3, even
WOt H4several pairs of slits 18 are provi BEWSEINbR050589
socket 3 may al so conpri 948 a sI ot 20 extending 25 all
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screw i s optional, because in sone application there

is no need for adjusting the |location the one el enent

inrelation to the other elenent. Furthernore, the

slits may be keyhol e shaped, i.e. a bigger recess at

the bottomof the slit, in 1Q order to get a

partially weaker finger shaped segnent. Thereto, the
c1bhpger shaped segnents nmay be of any other suitable
—material than the rest of the socket in order to get
1. theAfa@e&b@nfm&smﬁdekebnneé&iﬁbaanﬁlrét é&éﬁéﬁ@eaﬁ@fa

i nt Ennec% b elenentﬁand 2 second e ntt B
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thgttgﬁk gyLep 8% hoPifs F:éﬁgvﬁﬁd t8%80§&CQH§ £hd SQHerates a
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pat@ abuihsahdtegeond QB@EEth tbasacdefized éﬁdtbéing
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sl??%?é?éngd éﬂgeEo EQEﬁdoﬁﬁgﬂﬁgﬁdoéxﬁgﬁ% $y$@r id first

I'nger shaped segnent is
endntpwer@sr@@mdes@ﬂ@ndle@ﬁre@bt@hﬂlﬂgrélEim@ﬁrt%haped

sefRLARbEEi pPePRibE18F falLd, t YRULRT e ¥Rhdr shaped THEgment is
evi ce according to claim 1, wherejn the | opgi t udi na

degieehaPdf on E%%hC§FFPm#§r%%Fa?%e@1¥%0¥h%n i relation to

nel gABbt by NRAr2E axXi sadfi theuleviwgll. 3. The device
-according to claiml or 2, wherein the radia
extension of each slit coincide whit a geonetrica

2.pl afibe dbvibei scsepdingetof cbainhe, | ongiréimi plad domgitud-

in8 EQ@eH§¥5ﬁeof each slit is parallel to the longitudinal

axis of the device.

3. The device according to c¢laim 1 or 2, wherein the radial
extension of each slit coincide whit a geometrical plane,

which ig geparated from the longitudinal axis of the device.

4. The device according to any of the claims 1-3, wherein
the tubular wall comprises at least two pairs of slits, which
pairs are distributed along the periphery of said tubular
wall.

5. " The device according to claim 4, wherein the tubular

wall comprises eight pairs of slits.

6. The device according to claim 4 or 5, wherein two oppo-
site glits from two different pairs of glits coincide with

the same geometrical plane.
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4. The device according to any of the clainms 1-3,
wherein the tubular wall conprises at |east two pairs
of slits, which pairs are distributed along the

peri phery of said tubular wall. 5. The device
according to claim4, whereitthe tubul ar wal
conprises eight pairs of slits. 6. The device

7. afcwhéiﬁgv&QerngFélﬁg 8o ﬂﬁ@féEnthbocQa@ﬂ§5lzktewherein
Sl WO | ere aLrs o slit Cl de
ey g13 e, O EHEn bul ' B sR3thT 500 Batbiigl BE €8t blner.

according to any of the clains 1-6, wherein the slits

8. Of iﬁ%hQEQEEe°5c§EE ﬁnar%opg 3 E?Ecégﬁ 8 E}&EHerwhereln at

evi ce accor rece
leﬂﬁér@ﬂﬁ af sajidappréne oﬁh§a#§n§§rﬁuéfaﬁﬁeandnéﬁld part of
theubhaee andrsakd @ar&nthghghggeeafsarE%ﬁﬁcatédleohae
shape of a truncated cone. The devi ce
according to any of the clains 1 7, wherein said part
9.of trhe demeeesHetaeaihg tb6 bh¢ shapreotiaitsumcal egherein

he f
SaaevgonE %O¥E%%%H 8%?%@£g§8%rgﬁnégtSggnﬁﬁﬁpgcgglﬁgtruncatEd

copkai divekgisgntolwerdevibe &lisb endpoifsebeadsidte.

extending all the way fromsaid first end to said

second end. 15 11. A punp, characterized in that it
10¢onfBhEs@8VacHesreeraénsdr BPngny opaRgedinghelain ngherein the

de¥id8. also comprises a slot extending all the way from said

first end to said second end.

11. A pump, characterized in that it comprises a device

according to any of the claimg 1-10.



