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pigsasely a pump impeller 5 . J-or half axial pumps for
iping of fluids containing P . BACKGROUND OF THE
INVENTION In literature there are lot of types of pumps and pump
impellers for this 10 purpose described, all however having certain
disadvantages. Above all, this concerns problems with wear, clogging
and low efficiency. Sewage water contains a lot of different types of
pollutants, the amount and structure of which depend on the season and
type of area from which the 15 water emanates. In cities plastic material,
hyglene articles, textile etc are common, while industrial areas may
R ‘é’rﬁ@%rtlcles Experience shows that the worst problems are
rags and the like which stick to the leading edges of the vanes and

%&%Ogéﬁévrg‘ ?ﬂ und the impeller hub. Such incidents cause frequent

and a reduced efficiency. 20 In agriculture and pulp
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the leading edges of the vanes are swept backwards in order to cause
]':}B?I’iifﬁnts to be fed outwards to the 25 periphery instead of getting
stuck to the edges.

BACKGROUND OF THE INVENTION
In Literature there are lot of types of pumps and pump impellers for this
purpose described, all however having certain disadvantages. Above all, this

concerns problems with wear, clogging and low efficiency.

Sewagé water contains a lot of diﬂ‘ereht types of pollutants, the amount and
structure of which depend on the season and type of area from which the
water emanates. In cities plastic material, hygiene articles, textile etc are
common, while industrial areas may produce wearing particles. Experience
shows that the worst problems are rags and the like which stick to the
leading edges of the vanes and become wound around the impeller hub. Such

incidents cause frequent service intervals and a reduced efficiency.

In agriculture and pulp industry different kinds of special pumps are used,
which should manage straw, grass, leaves and other types of organic
material. For this purpose the leading edges of the vanes are swept

backwards in order to cause the pollutants to be fed outwards to the

periphery instead of getting stuck to the edges.

‘Different types of disintegration means are often used for cutting the material

and making the flow more easily. Examples are shown in SE-435 952, SE-
375 831 and US-A 4 347 035.




Different types of disintegration means are often used for cutting the
material and making the flow more easily. Examples are shown in SE-435
952, SE- 375 831 and US-A 4 347 035. 41'1/20Q6y 2 In literature the
designs of the pump impellers are described very generally, especially as
regards the sweep of the leading edges of open impeller wheels. Attempts
to define the sweep of the leading edges for an open impeller wheel are
described in e.g. EP 0916851 and EP 0916852. During pumping where
high lifting_heights are required, for example in mines, closed pump )
Iy @@f&gﬁﬁd&ﬁ@mﬁ&@i.@!@Héwmléﬁrﬁ/@éec%w%&?ah&%ﬁ@ﬂan%emally
adovgardsthwelagp iofehnaaidie \«pes opepat seHeRSEWHRER OA IIBRNES define
reduce the axial lgad on, the.pump in campagison to the open type, .
O e o e R G L oAb i e
09¢a8bthraddty, (HiehSmeans higher risk for clogging. EP 0395604 discloses
an impeller wheel, which is arranged with one or several vanes that are
attached to cover discs on each side forming a so called closed impeller
Dyringepumhingeating kighdsioigheghtresarequiacédfigesenalhydnnanplarse closed
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e of the caver discs. Regarding closed impeller wheels they, are .
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guantities of abrasive pollution, there is considerable wear on the leading

EIE 968 URofRNS S SHEnte: WHOE, Rl 10 ahRRLERIR R 34081 vanes
that are attached to cover discs on each side forming a so called closed impeller wheel.
The leading edges of the vanes are placed generally in a plane perpendicular to the

axis of rotation of the impeller, at the inlet opening in one of the cover discs.

Regarding closed impeller wheels they are generally designed with leading edges
placed in the central inlet such that they are rather siraight as seen in the flow
direction. It has been found that during use, and in particular when the liquid contains
rather large quantities of abrasive pollution, there is considerable wear on the leading
edges of the vanes. There is further a risk that pollutants such as rags, plastic bags and
other elongated objects get stuck on the leading edges, thereby requiring cleaning of

the pump.

BRIEF DESCRIPTION OF THE INVENTION
Embodiments of the present invention seek to remedy the above mentioned problems

and in particular in connection with closed impeller wheels.



her elongated objects get stuck on the leading edges, thereby requiring

glteaning o? the pu:np. BQI]?IEF DESCRIPTION OF THE INVENTION

Embodiments of the present invention segk to remedy.the above

mentioned problems and in particular in connectien with clos_ed impeller

wheels. 3 These problems may be solved accordllgg ;o a main al;sg;(r:rt]g:]ts

n w Cc rze din claim 1. Preferahle em
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type to be used in a pump for pumping liquids, wherein the impeller is

.arranged with ope or several vanes, that the vanes are attached to cover
A““‘“H%?%%h%&%ﬁ St RiinigeR-doeallsdrerdded impeieterhelatethe theentrifugal or
half axiséadingcetgascdiine paReSTarplgsag AERREIDE PRS- RRIRE ML od winy
one or 55%&? axis of rot:{lhlon of the impeller, at the inlet opening in one o0

cover diacss "ANSYARSS 4R FHarhRE 1R 4O S Lorasd vilsefoamng a so called

closed 1gwg}i@1ba&lmﬂartﬂ$taﬂthéelﬁtlﬁig0¢1%®mgdﬂ oRevahthe RV a@é&%@%ﬁbﬁén tm a plane
odi
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of the invention, the Ing edges

discs, charagfesired anc@@trélllfrnledcbpgmmx&)f ﬂfeﬁl’mlme?r%feréb%mﬁa@%@ﬂg; at the inlet
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means constitute at least one narrowing sec
central inlet opening of the pump and the leading ledges of the |mpeIIer,

Accordingherebynbutiencie iatlingnodaesSWaRPRRShAINESES 98' 8 {% with cutting
wee igning

ration, a ¢ action may obtained there betw
means a%&e%e% Jllnagcg%%eisl% tREEARS %Wﬁackswept it has b_een found that
the wear on these edges are reduced drastically. The design also

PreferabReduCes g skl menal aslingisiusk: or the inlet opening, and that the cutting
means constitute at least one narrowing section of the gap between the central inlet opening of
the pump and the leading ledges of the impeller, whereby, when the leading edges sweep past

these sections during operation, a cutting action may be obtained there between.

By designing the leading edges of the vanes strongly backswept it has been found that the wear
on these edges are reduced drastically. The design also reduces the risk of material getting stuck

on the edges. Rather such material are fed towards the periphery.

The material that however tends to get stuck on the edges at the inlet opening of the impeller will

be cut by the cutting means. In a preferred
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on the edges. Rather such material are fed towards the periphery. The
materlal that however tends to get stuck on the edges at the inlet openlng
¥ jgans. In a preferred
t5Li112006; QESCPAIVIDPZ00506a2726 4 embodiment the leadin
edge of the vanes co-operate with two narrowing parts of the inlet
opening of the pump housing. For a good performance regarding the
pump function and transportation of 5 nfhterial towards the periphery, the
sweep angle a should be in the region 40 - 60 and the sweeping of the
leading edges may generally follow the curvature of a logarithmic spiral.
In. all an impeller wheel with improved performance and wear resistance is
10 obtained, leading to long operation cycles between maintenance and
semiedlirftrestharidasting edgeat hearrnsa\emerEa wiithd pie sesrowing
%%lggﬂgllmgwm%gpﬂgg mrthereliawigg detailed description

om the drawings. 15 BRIEF DESCRIPTION OF THE DRAWINGS
In the following detailed description of the invention, reference will be

Mmage gaébqﬁfwhngmefma&ﬂfdﬁﬁgmge pisap tosatirossaserorsivoagion of
B%\/ aﬁ%cord' Ier%vﬁ Hfga\f? N EIGu28 15 PRI SPERBVEMEMA @AE region 40

animpe nsmg
- 60° and the sweeping of the leading edges may generally follow the

curvature of a logarithmic spiral.

In all an impeller wheel with improved performance and wear resistance is

obtained, leading to long operation cycles between mainteriance and service.

These and other aspects of and advantages with the present invention will

become apparent from the following detailed description and from the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following detailed description of the invention, reference will be made

to the drawings, of which

‘Fig. 1 is an axial cross-section through a pump according to the
invention,
Fig. 2a is a perspective view from above of an impeller wheel comprising

the present invention,
Fig. 2b - is a view corresponding to Fig. 2a from below,

Fig. 3 is a view from below of the impeller wheel of Fig. 2, and
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the present invention, 25 Fig. 2b is a view corresponding to Fig. 2a from

below, Fig. 3 is a view from below of the impeller wheel of Fig. 2, and 'Vii
Rt 2 ERRANRY55726= 5 Fig. 4 is a bottom
jlateto be mounted in a pump Hetating with the impeller wheel™ ==

according to Fig. 1. DETAILED DESCRIPTION OF THE INVENTION 5

Fig. 1 shows an impeller wheel of the closed type mounted in a pump

comprising a drive shaft 10 connected t®an electrical motor (not shown)

for driving the pump. To the lower end of the shaft a pump impeller 12 is

mounted, comprising upper 14 and lower 16 cover discs, vanes 18 and

back vanes 19. The above mentioned components are mounted in a

pump housing 10 20, having a bottom wall 22, an inlet 24 and an outlet )

A8eThe pumpsnapelidont Plstmbeheteuerad tie HEHFP SR RPIMEETatins with

there is %ﬂ@@ﬁe@?%@@ﬁﬁ% fefigheral surface of the lower cover disc

16 an %n inner side wall of the pump housing 20, a space 29 between

the lower disc and the bottom wall as well as a gap 30 between a lower

sy#aga 10t th © DR ERIPPES NiISH TR Eh H&EISIIPPer surface of the bottom

wall 22. According to t Il eosr@lr aLenlgf Hiﬁﬁﬁtéﬁeiﬁoéliﬁﬁnp
sﬁ’é(e]dsfﬁogﬁﬁﬁﬂtﬁl ﬁqgﬁﬂﬁg%%iet 24 gnd Ieavegﬁgﬁéle_pump throklrgh thﬁ
atttepBsing a drive shaft 10 connected to an electrical motor (riot shownj for

driving the pump. To the lower end of the shaft a pump impeller 12 is

T

mounted, comprising upper 14 and lower 16 cover discs, vanes 18 and back

vanes 19. The above mentioned coraponents are mounted in a pump housing

' 20, having a bottom wall 22, an inlet 24 and an outlet 26. The pump impeller

12 is mounted such in the pump housing that there is a gap 28 between the
peripheral surface of the lower cover disc 16 and an inner side wall of the

pump housing 20, a space 29 between the lower disc and the bottom wall as

" well as a gap 30 between a lower surface of the lower cover disc 16 and an

upper surface of the bottom wall 22.

According to the principles for a centrifugal pump, the liquid is sucked in
axially through the inlet 24 and leaves the pump through the outlet 26

according to flow arrows A, B and C.

According to the present invention the vanes 18 are designed such that the
leading edges 40 are swept strongly backwards at the inlet opening 42 of the
impeller wheel, in relation to the direction of rotation R. The sweep angle
could be increased from the hub and outwards. The sweep of the leading
edges could be defined by a logarithmic spiral where the sweep an.gle aisn/2
— B, where B is the angle of the logarithmic spiral. Preferably the sweep angle

should be in the region 40 — 60°.
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“Fetation to the direction of rotatioh R. The Sweep angle could be

according to flow arrows A, B and C. 20 According to the present
invention the vanes 18 are designed such that the leading edges 40 are

{ strongly backwards at tiy ng 42 of the impeller wheel, i

increased from the hub and outwards. The sweep of the leading 25 edges
could be defined by a logarithmic spiral where the sweep angle ais n/2 -
3, where (3 is the angle of the Iogarithmeiac spiral. Preferably the sweep
angle should be in the region 40 - 60. inted +1 1'1 /2006% iDASCPAMD;
;EP200505 72&. 6 At the inlet opening of the impeller the leading edges
are placed generally in a plane perpendicular to the axis of rotation 10 of
the impeller. The advantage with this design is to make sure_that

pbiltherisletiopeoing S the HemsHeR hAdEading glems L Bleshdenerally in &
edlggs. g duithas bes s s lattaeismERbothibédeading Gdgeadwentage
reduced when,they have this configuration,.inst ' L.

R P AFRES AT oo T LA, L SR Ear Beriphery
apeniad of gheimpstieckRig. theTedeesgh pardudhmhecasboppthante
above a0 f%%%%% sfacenl halowereauardiss éveamheanapgedtion

to Co-operate wit e edge part 46 of the stationary inlet 24 of the
Hogteag & Hhe oMY BRRYNTERE222. The circular inlet is thus arranged
with two oppositely arranged straight parts 50 whereby the gap between

tr}l‘*%x\'/t%%%? t%%dlgg%dgggdges protrude somewhat out of the central opening of

“the impeller, Fig. 1. The edge parts 44 of the vanes protruding above the
bottom surface of the lower cover disc 16 can be arranged to co-operate with
the edge part 46 of the stationary inlet 24 of the housing arranged in a
bottom plate 22. The circular inlet is thus arranged with twao oppositely
arranged straight parts 50 whereby the gap between the vanes and the edge
part of the inlet becomes very small. Elongated pollution such as rags, plastic
‘bags and the like that have been stuck on the leading edges of the vanes will

he cut here.

Iri total the design of the leading edges being swept and protruding
somewhat, and co-operating with the opening of the bofctom plate, greatly
reduces the risk of pollutants getting stuck and reduces the wear on the

" Jeading edges.

It is to be understood that the embodiment described above and shown in the
‘drawings is to be regarded as a non-limiting example of the i[}_.vention and

that it may be modified within the scope of the patent claims.




part of the inlet becomes very small. Elongated pollution such as rags,
plastic 15 bags and the like that have been stuck on the leading edges of
the vanes will be cut here. In total the design of the leading edges being
swept and protruding somewhat, and co-operating with the opening of the
bottom plate, greatly 20 reduces the;risk of pollutants getting stuck and
reduces the wear on the leading edges. It is to be understood that the
embodiment described above and shown in the drawings is to be
pAegrded g eN-limiting example of the invention and 25 that it may be
modified within the scope of the patent claims. Lim? 7 PATENT CLAIMS
11 Adimpeties Nenewlufed cehwifogatofhgiflaxtahygpeanibk yeel tin e used
ump_for.p ing ligyid rein the jmpeller is arranggad wi .
v o S ot dpengt is
formimg angedatisticlose dingselter whoet sthth dctleadmgadges atteched

vanes, (s lpcelacnein, i AplanaRERERTeuar g 2K b aRlefle,
of the impeller, at the inlet opening in one o Fhie COVEr ISCS,
charadtexdlethint thae thetbadiyledgeobithe vanes arecswhntdrhglonarddly

at the_inlet,opening in ong of.the coyer discs of the impeller in_relation t
the dﬁlegtig%agﬁr (Ra igcﬁp%cular to ¥ﬁe axis of rotatpon op tfle 1mpeﬂer,
at the inlet opening in one of the cover discs, characterized in
that the leading edges of the vanes are swept backwards at the
inlet opening in one of the cover discs of the impeller in

relation to the direction of rotation.

2. Impeller wheel according to claim 1, wherein the leading edges
protrude somewhat out of the inlet opening, arranged and
capable of co-operating with cutting means arranged in a

central inlet opening of the pump.

3. Impeller wheel according to claim 2, wherein the cutting means
constitute at least one narrowing section of the gap between the
central inlet opening of the pump and the leading ledges of the

impeller.

4. Impeller wheel according to any of the preceding claims,
wherein the leading edges are swept generally corresponding to

a logarithmic spiral.

5. Impeller wheel according to claim 4, wherein a sweep angle of
the leading edges is II/2 - B, where B is the angle of the

logarithmic spiral.



2. Impeller wheel according to claim 1, wherein the leading edges
protrude somewhat out of the inlet opening, arranged and capable of
co-operating with cutting means arranged in a central inlet opening of the
pump. 3. Impeller wheel according to claim 2, wherein the cutting means
constitute at least one narrowing secgon of the gap between the central
inlet opening of the pump and the leading ledges of the impeller. 4.
Impeller wheel according to any of the preceding claims, wherein the

leading afmewePhaenrialy copespanding teha '%g@é{éé%z&akm,

5. Impeller wheel according to claim 4, wherein a sweep ang

leadifg R8s 18a IMeameragigs tethbgleasting q6gsathatie Bpithiegagion
Impeilgr wheel according to any of the preceding claims, wherein the

sweep angle of the leading edges are in the region 40-600. 7. Pump
comprising an impeller wheel according to any of the claims 1 - 3.

7. Pump comprising an impeller wheel according to any of the

claims 1 - 3.



