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Si de- channel centrifugal punp I n side-channel punps, it is
necessary to nain- tain a tight play between the vane and the
surroundi ng casing parts. |f the gap becones too |arge, the |eakage 5

flows wth unp i ncrease and punping capacity and effectiveness
decl i ne. 2*@%%“@%2 vanes nust al so be prevented, as fRET/ERD ﬂﬂ@gible,

fromrunni ng up agai nst

10

15

Seitenkanalkreiselpumpe

20

Bei séitenkanalpumpen muB zwischen dem Flilgelrad und den die-
ses umgebenden Gehduseteilen ein enges Spiel eingehalten wer-
25 den. Wird der Spalt zu groB, nehmen die Verluststréme inner-
halb der Pumpe zu und nehmen FSrderleistunq und Wirkung ab.
Dé auch ein Anlaufen der Fliigelrdder an den Geh#useteilen
- mSglichst vermieden werden muB, bedeutet dies, daB die das
Fligelrad einschlieBenden Geh#useteile der Pumpe und das Flii-
30 gelrad im Verhdltnis zueinander genau zentriert und 1otrecht

zZur W511e eingestellt sein miissen. SchlieBlich ist bei Sei-~



the casing parts, this neans that those casing parts of t he punp which
encl ose the vane, and the vane itself, 10 nust be accurately centred one
to anot her and nust be set per pendi cular to the shaft. Finally, care
shoul d be taken i n side-channel punps to ensure that both the vane and

t he casi ngygshioddsi hi gh strength characteristics, since pcrairdgossrnnel
punps, in contrast to nornmal-intake punps, 15 can achieve nmany tines

hi gher pressures given equal punp di mensi ons and rotation speeds. This
is particularly true of sectional nps having a plurality of stages,

i n which very high pressures are obtainedq wiih jyst relative
| ow nunber tSPkéPééggﬁ“Pﬂ‘l zy h.’é%%cﬁgf)’étté)"'#ﬁf@"%lt H;é\’st %@Geiféguﬁ‘ﬁda‘?#t he
casi ng par §as\WBehBuSACLORE hbKe VRESEigke U N ld st imigsen)sausebtems

metal li'c castings in which the interactjng faces are worked with tight
productionkanalPBWE?ﬁné@sGeg$¥ﬁ%E§hz%tﬁRﬁRP%ﬁ aygRndgn PVHBF“nQﬁE¥%a£b ’

h8here Driicke bei gleichen Pumpenabmessungen und Drehzahlen

5 erreichen kdnnen. Das gilt insbeSondére fiir Gliederpumpen mit
mehreren Stufen, bei denen schon bei relativ geringer Stufen-
zahl sehr hohe Driicke erzielt werden. Alle diese Gesichts-
punkte fiihrten bislang dazu, daB die das Fligelrad einschlie-
Benden Gehiuseteile in der Regel als metallische GufSteile

10 ausgefiihrt w&ren, bei denen die zusammenwirkenden Flichen mit
engén Fertigungstoleranzen bearbeitet sind. Zwar ist eine
Pumpe #hnlichen Typs, nd&mlich eine Peripheralpumpe, bekannt
geworden (GB-A 968 511), bei welcﬁe; sdmtliche Pumpengehﬁu-
seteile aus Bléch geformt sind; dies ist'aber nur bei sehr

15 geringen Anforderungen an Laufgenauigkeit und Wirkungsgrad

denkbar.

Der Erfindung liegt die Aufgabe zugrunde, den Fertigungsauf-
wand bei Seitenkanalkreiselpumpen der eingangs genannten Art

20 bei Aufrechterhaltung eines hohen Wirkungsgrads zu verrin-
gern. Die erfindungsgemifie L¥sung bestéht.darin, da das
Saug- und das Druckzwischenstiick zumindest eines Stufenpakets
als Blechteile geformt und in einem ringférmigen GehHuseman-
telelement angeordnet sind.

25

Dadurch, daB die das Fliigelrad einschlieBenden Geh#duseteile
als einfache Blechteile tiefgezogen und gestanzt oder in ei-
ner ¥hnlichen Weise r#umlich geformt werden und die sie liber-
greifenden Gehdusemantelelemente als einfache Ringteile aus-
30 gebildet sind, ist der Bauaufwand sehr gering. Die;Erfindung-

beruht auf der Erkenntnis, daB die von der verformungstechnik

heute fiir Blechteile zur Verfiigung gestellte Formgenauigkeit



peri pheral punp, has been disclosed (GB-A 968 511), in 25 which all punp

casing parts are forned fromsheet netal, this is only conceivable
where the requirenents in termns of trueness of running and efficiency
are very | ow. The object of the invention is to reduce the
production con$)7l exity in side-channel centrifugal punps 30 of the t(}/ pe
stated in t RO @duction, whilst maintain- ing a hi ghPFEARIS/EH06

ef ficiency. The solution according to the invention consists in the
suction and pressure connectors of at g east one stage pack being forned
as sheet-netal parts and being disposed in an annul ar casing 35 shel

el enent. unter besthintledC tvdriadlssleteundenduBreieheNCEO3ERE BlvchEdELe
are deep-drawn and punched as sinple sheet-nmetal parts or
als Gehauseteile fiir Seitenkanalpumpen einzusetzen. Voraus-
' setzung daftir ist allerdings eine einfache Gestaltung der
Blechteile so, daB als Ausgangsrohteil eine ebene Platte ver-
5 wendet werden kann, die dann in der gewlinschten Weise tiefge-

‘zogen wird.

Zwar ist es bekannt (EP-A 588 258), bei einer normal sau-
genden Kreiselpumpe ein scheibenférmiges Ringelement eines

10 Stufengehdusepakets aus geformtem Blech vorzusehen; jedoch
werden an dieses Teil ke;ne wesentlichen Genauigkeitsanforde-~
rungen gestellt, wihrend dxejenigen inneren Gehﬁusetezle, die
mit dem Laufrad zusammenw;rken, herkbmmlxch als GuBtelle aus-
gebildet sind.

15 .
Ferner ist es bei einer normal saugenden Kreiséipumpe (DE~
A 36 29 123), an die keine wesentlichen Wirkungsgradanforde-
rungen gestellt werden und bei der daher der Leitapparat der.
einzelnen Pumpenstufen dem Laufrad in der Form nicht beson-

20 ders angepaBt ist, bekannt, diesen Leitapparat aus Blech zu
fertigen; jedoch kann dies fiir Seitenkanalkreiselpumpen wegen
der -unterschiedlichen Genauigkeitsanforderungen kein Vorbild

sein.

25 Die Gehdusemantelelemente aufeinandérfolgender Stufen kdnnen
in bekannter Weise an den Enden gegeneinander und im Verhdlt-
nis zu den Endgehauseteiien zentriert sein. Sie k&nnen auch
die Saug~ und Druckzwischenstiicke an deren #uBeren Umfang
zentrieren. Bevorzugt wird jedoch erfindungsgemiB eine Aus-

30  ftihrung, bei der die Saug- und Druckzwischenstiicke in den Ge-
hausemantelelementen'radiales'spiel aufweisen und von der

Welle her zentriert sind. Das radiale Spiel zwischen den



- 2- are spatially formed in a simlar fashion and the casing
shel|l el enents which reach over them are configured as si npl e annul ar

parts nmeans that the structural conplexity is very low. The invention
is based on the recognition 5 that the dinensional accuracy which is now

avai | abl e wor7/08461 sheet-netal parts by deformation technacgsprosmssses!ffici-
ent, under certain preconditions, for such sheet-netal parts to be
used as casing parts for side-channel pupps. The precondition for this
i's, however, that the sheet- '

Saug~ und Druckzwischenstiicken und den Gehdusemantelelementen
ist zweckmiBigerweise lediglich wdhrend der Montage vorhan-
den, wihrend nach Beendigung der Montaéé'uﬁa nach Zentrierung
durch die Welle die Saug- und Druckzwischenstiicke zwischen

5 den Gehdusemantelelementen fest eingespannt sing.-

Die Zentrierung von der Welle her geschieht in einer vorteil-
haften Ausfilhrung dadurch, daB in den Druckzwischenstiicken je
ein Lagerbuchsentridger angeordnet ist, der am &uBeren Umfang

10 . einer zugeordneten, auf der Welle stitzenden Lagerbuchse zen-
triert ist. Das Saugzwiséhenstﬁck kann dann jeweils von dem
benachbarten Druckzwischenstiick der vorhergehenden Stufe zen-
triert sein, indem seine innere Bohrung dessen Lagerbuchéen-
tridger oder Lagerbuchse lbergreift. Die das flugelrad ein-

15 schlieBenden Gehduseteile werden somit, ebenso wie das Fli-
gelrad selbst, durch die Welle zentriert. Die Wélle wiéderum
ist im Verhaltnis'zu dem #uBeren Geh#use zentriert. Die La-
gerbuchsentréiger kdnnen an den Druckzwischenstiicken durch
Ziehen oder andere'spanlose Verformung angeformt sein; sie

20 kénnen damit aber auch verschweift sein. Im Hinblick auf die
PaBgenauigkeit werden sie zweckmidBigerweise auBen und innen
bea;beitet. Letzteres gilt auch fiir die Zentrierungsbohrung
des-Saugzwischenstﬁcks, wdhrend die AuBendurchmesser der
Saug- und Druckzwischenstiicke in der Rege; keiner Bearbeitung

25 bedirfen.

Die Spaltgenauigkeit zwischen den Saug- und Druckzwischen-
stiicken einerseits und dem Fliigelrad andererseits kann bei
der Formung dieser Gehiuseteile aus Blech dadurch gefdrdert
30 werden, daB erfindungsgemﬁﬁ das Saugzwisdhénstﬁck insgesamtlm-
~oder wenigstens in seinem mit dem Flﬁgelfad'zusammenwirkenden

Bereich als ebene Platte ausgebildet ist. Dadurch ist dieser



10 nmetal parts should be of such sinple design that a flat pl ate can
be used as the original blank, which is then deep-drawn in the desired
manner . Al though it is known (EP-A 588 258), in a nornal -

i ntake centrifugal punp, to provide a disc-shaped annular 15 elenment of a
st epped ca%'cg%é@?ék made from forned sheet - netal, there are no

f undanent al Cy requirenents pl aced upon this pA¢TERHEI8Ss t hose
I nner casing parts which interact with the inpeller are traditionally
configured as castings. 20 Furti®ernore,. in a nornal -intake
centrifugal punp (DE-A 36 29 123) on which no fundanmental efficiency
requi r enentGebiesetered dexl besordexts igresdilsthiguhdt dém Flugdlmad rd-vi dual

punp stages is not therefore articularly mat ched i n shape tqQ the
i mpel | er, i $PRERGHEI '-‘n‘e}'k“é‘P é‘?""i%laé‘saﬁﬁi"-?ﬁutB%efﬁm%é?a%lalau'yet

because of Béfe Begrenzung des Fdrderraums wird dabei dem Druckzwischen-
stiick zugeteilt, das ohnehin stérkerer Verformung unterliegt
5 und mit geringerem Fl&chenanteil mit dem Fliigelrad zusammen-
wirkt. Dies ergibt zum einen den Vorteil, daB diejenigen Fl&-
chen der 2wischenstﬁcke} bei denen mit grbBeren Fertigungs-
toleranzen gerechnet werden muf, in_geringerer Ausdehnung mit
dem Fligelrad zusammenwirken, so daf unter den gegebenen Ver- .‘r
10 -formungsbedingungen ein insgesamt optimal geringes Flfigelrad-

spiel erreicht wird.

Ein weiterer Vorteil ergibt sich aﬁs dem folgenden Zusammen-
hang. Da das Druckgehduseteil nicht scharfkantig, sondern in
15 bogigem Verlauf von seiner Umfangsflédche in seine zwischen
den Gehiusemantelelementen eingespannten Flansch iibergeht,
bildet sich im Bereich dieser Kriimmung am #ufleren Radumfang
eine im Prinzip unerwiinschte, im Querschnitt von dieser Krim-
mung und dem Saugzwischenstiick begrenzte Umfangsnut. wﬁrﬁe
20 man, wie_ublich, die radial &uflere Begrenzung des Fdrderraums
teilweise dem Saugzwischenstiick und teilweise dem Druckzwi-
schenstiick zuordnen, wiirde diese Nut infolge beiderseitigér
Krimmung doppelt so grofl sein; entsprechend wére der Verlust-
strom wenigstens doppeit so grof3. Dadurch, daB der Arbeits-
25 raum radial auBen ausschlieflich durch das Druckzwischenstlick
begrenzt ist, wihrend das Saugzwischenstiick eben ist, wird
dieser Verluststrom minimiert. 2Zwar kahn man auch diesen Ver-
luststrom vermeiden, indem man den Innendurchmesser des
Druckzwischenstiicks meéhaniech bearbeitet; jedoch sucht die
30 Eréindung diesen Aufwand ja gerade zu vermeiden und verzich-

tet deshalb vorzugsweise darauf.



di fferent accuracy requirenents, this cannot be a nodel for

si de-channel centrifugal punps. The casing shell elenents of
successi ve stages can be centred at the ends in a known fashion one to
30 another and in relation to the end casing parts. They can al so
centre theygysbdsg) and pressure connectors at their opCEEPGERESABNEr Y.
According to the invention, however, an enbodi nent is preferred in

whi ch the suction and pressure connegtors in the casing shell elenents
exhibit radial 35 play and are centred Tromthe shaft. The radial play

bet ween the suction and pressure connectors and the casi ng shel
elenments is expediently only present during assenbl y, whereas, once

assenbly i $;60ABleREuAgdgbgeiiber Ay Autfdierid hedoBphtibe whadt, the

suction and pressure
zweckméBigerweise zwischen benachbarten Gehdusemantelelemen-

ten vorgenommen, da in deren vergleichsweise dicken Wandungs-
5 abmessungen beispielsweise eine O-Ring-Abdichtung problemlos

untergebracht werden kann.

Eine einfache und wirkungsvolle Mdglichkeit, die Absténde
- zwischen den einzelnen Stufenpaketen zu gewdhrleisten, 1l&8t
10 sich dadurch erreichen, daf die Saug- und Druckzwischenstiicke

zwischen den Gehiusemantelelementen axial fixiert sind.

Auch in Umfangsrichtung sind die zgsammengehbrigen Saug- und
Druckzwischenstiicke zueihaﬁder'Zu fixieren..Dies geschieht
15 erfindungsgemidB in einfachstef'Weise dadurch, daB in eines:
‘dieser Teile an dessen Umfang eine Ausnehmung ausgestanzt
wird, in die ein Vorsprung des anderen Teils eingreift. Diese
Anordnung liegt zweckmiBigerweise innerhalb des Randbereichs,
der Saug- und Druckzwischenstiicke, der zwischen den Stirnfla-
20 chen benachbarter Gehausemantelelemente liegt. Beispielsweise
| kann in dem Saugzwischenstﬁdk am Umfang ein schmaler Aus-
schnitt eingestaﬁzt seiﬁ, ih den ein vom Druckzwischenstlick
am ﬁmfang ausgeklinkter Lappen eingreift. Diese Formelemente
verlangen keinen zus#tzlichen Herstellungsaufwand, wéil sie
25 gleichzeitig mit dem iibrigen Formgebungsvorgang der Blechtei-

le angebracht werden kénnen.

Wenn besonders hohe Anforderungen an die Dichtheit der Pumpe

gestellt werden, kdnnen erfinﬁungsgemﬂﬂ die gesamten Stufen-
30 pakete in einem sie umgebenden Topf, der zweckmﬁﬁigefweise

auch mit Saug- und Druckstutzen versehen ist, angeordnet wer-

den, wobei nur dieser Topf gegeniiber der AthSPharé abgedich-



/
_3_
el enent s.
t he shaft
connect or
t he outer
The sucti
adj acent

connectors are firmy clanped between the casing shel

I n an advant ageous enbodi nent, the centering from

is realized by virtue of the fact that in each 5 pressure

there is disposed a bearing bush carrier, which is centred on
pen%ﬁgery of an assi gned bearing bush seated on theughaft.

P #onnector can then be centred in each ca
pressure connector of the preceding stage, in
7

tet zu werden braucht. Dafiir genligt in der Regel eine einzige
Gehdusedichtungsstelle. Eventuelle Undichtheiten zwischen den
Stufen und demlInnenraum des umgebenden Topfes k¥nnen in der
Regel vernachldssigt werden, so daB es keiner besonderen Ab-

dichtung zwischen den Gehiusemantelelementen bedarf. Jedoch

 kann man solche Abdichtungen gewlinschtenfalls zus&tzlich an-

10

15

20

25

30

bringen.

Die axiale Verspannung der Geh&uéemantélelemente der Stufen-
pakete kann iiber die Befestigungselemente des umgebenden Top-

fes erfolgen.

‘Die Erfindung wird im folgenden n&her unter Bezugnahme_auf'

die Zeichnung erléuterﬁ, die vorteilhafte Ausfﬁhfungsbéispie-

le veranschaulicht. Es zeigen:

Fig.1 einen Querschnitt durch eine erste'Ausfﬁhrungsform,
Fig.2 ein vergrdfertes Detail von Fig.l und
Fig.3 eine zweite Ausfﬁhrﬁngsform._

Das.Gehauée der in Fig.l dargestellten Pumpe wird an den En-
den von dem Pumpensauggehduse 2 mit Saugstutzen 4 und dem

Pumpendruckgehduse 3 mit Druckstutzen 5 geschlossen. Mit ih-
nen verbunden sind Lagerbiigel 13 mit Kugellagern 14, die die
Welle 1 lagern und zentrieren. Die Saug- und Druckgehiuse 2,

3, enthalten auch die Wellendichtungen 19.

Zwischen den Pumpensaué- und -druckgehdusen 2, 3 sin§ zylin-

derringférmige Geh#usemantelelemente 8 eingespannt, die mit-

einander und mit dem Pumpendruckgehduse 3 unmittelbar und mit

dem ?umpensauggehause'z tiber einen zusitzlichen Zentrierring



10 that its inner bore reaches over the bearing bush carrier or

bearing bush of the latter. Just |like the vane itself, the casing parts
encl osing the vane are therefore centred by the shaft. The shaft, in
turn, is centred in relation to the outer casing. The bearing bush
carriers cawds/os81 noul ded onto the pressure connectors byPCI/ERH6/A3E06 T

anot her non-cutting deformation process; they can al so however be

wel ded to them Wth a viewto fitting g accuracy, they are expediently
wor ked externally and internally. The latter also applies to the

centering by gezd k4! RS YelenB 19aRABE! BircHGLRASd M5 (T&Hg%rdi@h%@’%t ers of

the suction and pressure connéctors do not generally need

wor ked. sind. The gap accuracy between the suction and pressure
connectors on the one hand and the vane on the other 25 hand, where these
parts are formed from sheet netal, can

Eingespannt zwischen den Gehdusemantelelementen 8 bzw. zwi-

5 schen einem Gehiusemantelelement 8 ﬁnd dem Ring 9 sind je-
weils die Rinder eines Saugzwischenstiicks 6 und eines Druck-
zwischenstlicks 7. Sie werden dadurch axial positioniert und
fixiert. Sie bilden zusammen mit dem zugehdrigen Fliigelrad 10
und einem Gehdusemantelelement 8 je ein Stufenpaket.

10 _

Die AuBenrdnder der Saug- und Druckzwischenstiicke 6, 7 sind
zwischen Stirnflichen der Gehdusemantelelemente 8, 9 einge-
spannt und haben, solange diese Einspénnung'ﬁﬁhrend der Mon-
tage noch nicht wirksam ist, Spiel gegentiber dem zugeharigep :

15 Innendurchmesser der Gehausemantelelemente._Die jeweils du-
Bersten Saug- und_Druckzwischenstﬁcke wérden durch die Naben-
teile der Saug- und Druckgehdiuse 2, 3 zentriert. Die dazwi-
schen befindlichen Saug~ und Druckzwischenstiicke 6, 7 werden
von der Welle 1 her iliber eine Lagerbuchse 12 zentriert, Zu

20 diesem 2Zweck ist das Druckzwischenstick der in der Zeichnung
links dargestellteﬁ Sstufe mit einem Lagerbuchsentraéer 11
verschweiBt, der zentrierend mit dem AuBenumfang der Lager-
buchse 12 zusammenwirkt. Der Innendurchmesser des Saugzwi-
schenstiicks 6 der rechts dargéstéilten Stufe ist passend zu

25 dem AuBendurchmesser des Lagerbuchsentrigers 11 bearbeitet

und wird von diesem zentriert.

Die Druckzwischenstiicke 7 sind so geformt, daB sie den Seif

tenkanal 16 sowie die radial #uBere Begrenzung 17 des Férder-
30 ~ ‘'raums vollstdndig bilden. Demgegentiber ist das Saugzwischen- . .

stlick 6 in seiner Gesamthext oder ledxglich mlt Ausnahme sei-

‘nes radial innersten Bereichs, der nicht m1t dem Flugelrad



be pronoted by the fact that, according to the invention, t he suction
connector is configured wholly, or at |east inits region interacting
with the vane, as a flat plate. This casing part, which interacts with ,
the vane over a 30 particularly large area, is consequently not prone to
distortion, The entire radial outer boundary of the delivery chanber is

assi gned h¥PE&0%6l he pressure con- nector, which is anbGEEPS®BI06Ct to
greater deformation and interacts with the vane with a snmaller surface

35 conponent. This offers firstly the agvantage that those faces of
the connectors for which relatively |arge production tol erances have to

be expect egusaimmeanirkt| hals ebBfeVAISLLE AusFSSLIdXtEY uit@liN@geunder

t he given deformation conditions a vane play is attained which is
daher keinem Verzug. Zusd@tzlich ist vorgesehen, daB das Saug-
zwischenstiick 6 aus verhdltnismdBig dickem Material (bei-
spielsweise 3mm) besteht, um besonders gute Voraussetzungen

5 fir unverdnderlich ebene Gestalt zu geben. Das Druckzwischen-
stiick 7 kann demgegeniiber etwas diinner sein (beispielsweise

zm) L]

An der Ste;le 18, an der am auBergh Umfang des Arbeitsraums ‘l
10 die beiden 2Zwischenstiicke 6, 7 zusammentreffen, entsteht
durch den gebogenen fibergang des zylindrischen Teils 17 des
Druckzwischenstiicks 7 in dessen radiaien Flanschbereich eine
~in der vergréﬁgrten Darstellung der Fig.2 besonders gut er-
kénnbare, etwa dreiecksférmig von der ébenen Oberfladhe-des'
15 Saugzwischenstiicks und der gekriimmten Oberfl¥che des Druck- -
zwischenstiicks begrenzte Nut, in der eine unerwiinschte Riick-
strémung von Férdermedium vén Zelle zu Zelle m¥glich ist.
Wiirde, wie dies sonst iiblich ist, die radial #uBere Begren-
zﬁng des Fdrderraums im Fligelradbereich an dem Saugzwischen-
20 stiick 6 und im Seitenkanalbereich am Druckzwischenstiick 7 an-
geordnet sein, so wilrde sich der Querschnitt dieser Nut ver-
doppeln, da dann die gekriimmte Begrenzung an beiden Seiten
auftreten wiirde. Dies wird - als ein weiterer Vorteil - durch

die ebene Ausfithrung des Saugzwischenstiicks 6 vermieden.

25
Die Teile der in Fig.3 dargestellten zweiten Ausfithrungsform,
die den cben erlauterteh Teilen der ersten Ausfihrungsform
. gleichen oder entsprechen, sind mit glgichen Bezugsziffern
versehen.
30

Das Topfgehﬁuée 32 ist sowohl mit Saugétutzen 4 als auch

Druckstutzen 5 versehen. Es bildet das Pumpengehﬁuse_gemein-'



-4- as | ow as possible in overall ternmns. A further

advant age derives fromthe follow ng associ ation. Since the pressure
casing part is not sharp- edged but passes in curved progression from
its periph- 5 eral surface into its flange, which is clanped between _
the casi ngvebwbsdse| ements, a peripheral groove is fornmed PCI/EPggo3ste regi on
of this curvature on the outer periphery of the wheel, which

peri pheral groove is undesirable in 10principle and is bounded in
cross-section by this curva-

sam mit dem Geh#usedeckel 33, der die Wellendichtung 19 ent-
h&lt. Gehalten wird das Gehduse von dem Lagertriger 13 mit

FuB 34 und Kugellagern 14, die die Welle 1 fliegend lagern.

5 Das AuBengehduse 32, 33 wird durch Befestigungselemente 24
axial zusammengespannt. Dadurch werden die GehHiusemantelele-
mente 8 und die in diesem Beispiel-bei jedem Stufenpaket vor-
gesehenen Ringelemente 9 sowie ein Uberleitungsring 22 axial
zusammengespannt. Abdichtungen'zwischen den Gehdusemantelele-~

10 menten 8, 9 und .den angrenzenden Geh#useteilen sind nicht
vorgesehen. Die Abdichtung nach auBen iibernimmt hier allein

‘ein O-Ring 15 zwischen den AuBlengehduseteilen 32, 33.

Das Medium durchstrdmt die Pumpe vom Saugstutzen 4 kommend in
15 Axialrichtung durch die Stufen und in den Druckraum 20 der

letzten Seitenkanalstufe. Von hier aus str8mt es durch Gff-

nungen 21 des Uberleitungsrings 22, das an der Zentrierung

und axialen Fixierung der Geh&usemantelelemente mitwirkt, in

den Raum 23 zwischen Topf 32 und dem Geh¥usemantel 8, 9 und
20 verldBt schlieBlich die Pumpe durch den Druckstutzen 5.

Zur Erléuterung der Saug- und Druckzwischenstiicke 6, 7 und
ihre-ﬁinzelheiten wird auf die Beschreibung des ersten Aus-
fiihrungsbeispiels verwiesen.

25
Die Gehdusemantelelemente sind mehrfach dicker als die Blech-

teile 6, 7 ausgefiihrt.
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10 ture and the suction connector. |If, as usual, the radially
outer boundary of the delivery chanber were to be assigned partly to

t he suction connector and partly to t he pressure connector, this
groove woul d be twi ce as | arge due to dual -sided curvature;
accordingly, the 15 |eakage flow would be at |east twice as great. The

f act t W@ 9%0§d61\wor k chanber is bounded in the radial |y RERERI6HI806
direction solely by the pressure connector, whil st the suction

connector is flat, means that this 44eakage
Al though even this |eakage flow can 20 even be prevent

machi ne-worki ng the inner dianeter of the pressure WHW'I ’E Jm
i nvention seeks specifi- cally to avoid this conpl exs

reason, preferably does without it. : The seallng agalns

t he anbient at nosphere is 25 expediently executed between adjacent
casi ng shel

5 ' Patentanspriiche
1. Seitenkanalkreiselpumpe in Gliederbauart mit mindestens '
10 einem Stufenpaket, das ein Saugzwischenstick (6), ein

'Druckzwischenstﬁck (7), ein Flﬂgelrad (10) und ein Gehdu-
semantelelement (8) umfaft, dadureh gekennzeichnet, daf
das Saug- und das Druckzwischenstiick (6,7) als Blechteile.
geforﬁt und in einem fingférmigen Gehdusemantelelement

15 (8) angeordnet éind.

2. Seitenkanalkreiselpumpe nach AnSpruch'l,-dadurch gekenn-.
zeichnet, daB Saug- und Druckzwischenstilick (6,7) in dem
Gehausemantelelement (8) mit radialem Spiel angeordnet

20 und von der Welle (1) her zentriert sind. -

3. Seitenkanalkreiselpumpe nach Ansp;uch 2,ldadurch'gekenn-
zeichnet, das in'dem Druckzwiechenstﬁck (7) ein Lager-
buchsentriger (11) mit einer Zentrierung am &uBeren Um-

25 fang einer Lagerbuchse (12) angeordnet ist und daf die
innere Bohrﬁng des Saugzwischenetﬁcks (6) auf dem Lager-
buchsentrager‘(ll) eder der Lagerbuchse (12) der vorher-

gehenden Stufe zentriert ist.

30 4. Seitenkanalkreiselpumpe nach einem der Anspriiche 1 bis 3,
‘dadurch gekennzeichnet, daB in dem Druckzwischenstﬁdk-(?)_
der Seitenkanal (16), die Durchtrittséffnung flir das For-



MMM ——

el ements, since theg lyely thick wall dinensions are able to
accommodate an O rﬂm,ﬂmmt l’ﬂ,ﬁrrpl e, w thout difficulty.

A sinple and effecttves 0 nsuring the 30 spacings between the
indi vi dual stage packs can be * achieved by the suction and pressure
connect or SWne97r08461 axially fixed between the casi ng shelHCTERI&NBIHG .

The associ ated suction and pressure connectors shoul d be fixed in
relation to one another in the 35 peripheral direction as well. According
to the invention, this is nost easily realized by punching a recess

into the p&é{:ﬂé‘ﬁ}&mqné’rﬁé’f difie %Eiti.ﬁlea?%&écéétgpex?%nﬁeqn) ot her
part engaging Tnto this recess. “Thi's arfangenent 1S xpedi eht1y
situated withi des PSrdexyanumies egigeordneithdst und das Saugzwischenstiick

(6) in seinem mit dem Fliigelrad (10) zusammenwirkenden

~Bereich als ebene Platte ausgebildet ist.

5. Seitenkanalkreiselpumpe nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, daB die Abdichtung des Pumpenin-
neren gegen die umgebende Atmosphire im Bereich der Stu-
fenpakete in den Gehausemantelelementen (8,9) angeordnet

10 ist.

6. Seitenkanalkreiselpumpe nach einem der Anspriiche 1 bis 5,
dadurch gekennzeiéhnet, daB die Saug- und Druckzwischen-
stﬁcke.(6,7) zwischen den Géh&usemantelelementen (8,9)

15 o _ axial fixiert sing.

7. Seitenkanalkreiselpumpe nadh einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, daB das Saug- und das Druckzwi-
schenstiick (6,7) in Umfangsrichtung zueinander durch Nut -

20 und Feder fixiert sind.

8. Seitenkanalkreiselpumpe nach einem der Anspriiche 1 bis 4
ﬁnd 6 bis 7, dadurch gekennzeichnet, dafB die Stufenpaketé
in einem sie umgebenden Topf (52) mit Saug- und Druck-

25 stutzen (4,5) angeordnet sind und die Gehdusemantelele-

mente (8,9) dichtungsfrei ausgebildet sind.

9. Seitenkanalkreiselpnmpe nach Anspruch 8, dadurch gekenn-
zeichnet, daB die Gehdusemantelelemente (8, 9) der Stu-
30 fenpakete durch die Befestigungselemente (24) des sie um- - S

gebenden Topfs (32) zusammengespannt sind.



- 5- suction and pressure connectors, which region lies bet ween the ‘

end faces of adjacent casing shell elenents. For exanple, a narrow
cut-out can be punched in the peri phery of the suction connector, into
which cut-out 5 there engages a |ug which is notched out fromthe periph-
ery of the pressure connector. These noul ded el enents require no
addi ti onal WRWEBHAt uring effort, since they can be fi t¥@gEP9so3sos
si mul taneously with the ot her shaping procedure for the sheet-netal
parts. 1/2

- N

LL

Fig.1
A
14

Rl * m
. s
. ’ .
=) ;/’ - \
-- e
o[ 1
. I | ’
—_— L/
t~ C 52
Q S, A
N - oD
\ :
(e - o . \ g -
~ XU S e =
— ~— \Lr\ N J
© ZN ' [ ©
LQ . e)]
| / ,
/7
‘.’ I
v —————————l
ﬁ,j :
7z i N
7 N\
2 ). 2
\ s
# S=




10 Where particularly high requirenents are placed on the

seal -ti ghtness of the punp, according to the I nvention the whole of the
st age packs can be disposed in a surrounding pot, which is expediently
al so provided "W th suction and pressure sockets, only this pot needing
15 to be weahas4spgai nst the atnosphere. A single sealing pcr/Erdebizhs ON t he
casing wll generally suffice for this pur pose. Any | eaks between the
stages and the interior of t he sg&gounding pot can generally be
negl ected, so that there is no n for a special seal between the
casing 20 shell elenments. Were required, such seals can however
additionally be fitted. The casing shell elenents of the stage
packs can _ be axially braced using_the fastening el enments of the
syrroundiﬁﬁ)pot. 25 The inverqtf ®n is explained in greater detai
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-below with reference to the draw ng, which depicts - advant ageous

Illustrative enbodi nents and i n which: Fig. 1 shows a cross-section
through a first enbodi nent, . Fig. 2 shows an enlarged detail of Fig.

‘and 30 Fig. 3 shows a second enbodi nent. PRI 233498 BST t he
punp represented in Fig. 1is closed at the ends by/Bae @umB3yuction

casing 2 with

suction sockets 4 and by the punp pressure casing 3 with

pressure sockets 5. ConnecSidetchatinet eentbifugall ptmpbrackets 13 with
bal | bearings 14, which support and centre the shaft 1. The suction
and pressure casings 2, 3 also contain the shaft seals 19.

d anped between the pimpsidet¢hanneli pauupsurdt is negessgry2 to3maia-
cylindrical GaSifl0aSBe4htep2dybateen the vane and the surrounding

10

15

20

25

30

35

casing parts. If the gap becomes too large, the leakage
flows within the pump increase and pumping capacity and
effectiveness decline. Since the vanes must also be
prevented, as far as possible, from running up against
the casing parts, this means that those casing parts of
the pump which enclose the vane, and the vane itself,
must be accurately centred one to another and must be set
perpendicular to the shaft. Finally, care should be taken
in side-channel pumps to ensure that both the vane and
the casing exhibit high strength characteristics, since
side~-channel pumps, in contrast to normal-intake pumps,
can achieve many times higher pressures given equal pump
dimensions and rotation speeds. This is particularly true
of sectional pumps having a plurality of stages, in which
very high pressures are obtained with just a relatively
low number of stages. All these aspects have hitherto
resulted in the casing parts which enclose the vane
generally being constructed as metallic castings in which
the interacting faces are worked with tight production
tolerances. Although a pump of similar type, namely a
peripheral pump, has been disclosed (GB-A 968 511), in
which all pump casing parts are formed from sheet metal,
this is only conceivable where the requirements in terms
of trueness of running and efficiency are very low.

The object of the invention is to reduce the
production complexity in side-channel centrifugal pumps
of the type stated in the introduction, whilst maintain-
ing a high level of efficiency. The scolution according to
the invention consists in the suction and pressure
connectors of at least one stage pack being formed as
sheet-metal parts and being disposed in an annular casing
shell element.

The fact that the casing parts enclosing the vane
are deep-drawn and punched as simple sheet-metal parts or



. -6- " which are centred with one another and with the punp ' pressure

casing 3 directly and with the punp suction casing 2 via an additional
centering ring 9 and are mut ual |'y sgaLed by Orings 15. 5 _
" Clanped between the casing shell elenénfs™8, and bet ween a casi ng shel

: i i f
sucti on conriid JPAr Y 4013 1p L RASHE Rastfiok b Hie druing op,

axially ghall | ehenentd which. rEach faven themt are confipgiared as

simple annular parts means that the structural complexity

is very low. The invention is based on the recognition

5 that the dimensional accuracy which is now available for

" sheet-metal parts by deformation technology is suffici-

ent, under certain preconditions, for such sheet-metal

parts to be used as casing parts for side-channel pumps.

The precondition for this is, however, that the sheet-

10 metal parts should be of such simple design that a flat
plate can be used as the original blank, which is then
deep-drawn in the desired manner.

Although it is known (EP-A 588 258), in a normal-
intake centrifugal pump, to provide a disc-shaped annular

15 element of a stepped casing pack made from formed sheet-
metal, there are no fundamental accuracy requirements
placed upon this part, whereas those inner casing parts
which interact with the impeller are traditionally
configured as castings.

20 Furthermore, in a normal-intake centrifugal pump
(DE-A 36 29 123) on which no fundamental efficiency
requirements are placed and in which the distributor of
the individual pump stages is not therefore particularly
matched in shape to the impeller, it is known to make

25 this distributor from sheet-metal; yet, because of the
different accuracy requirements, this cannot be a model
for side-channel centrifugal pumps.

The casing shell elements of successive stages
can be centred at the ends in a known fashion one to

30 another and in relation to the end casing parts. They can
also centre the suction and pressure comnectors at their
outer periphery. According to the invention, however, an
embodiment is preferred in which the suction and pressure
connectors in the casing shell elements exhibit radial

35 play and are centred from the shaft. The radial play
between the suction and pressure connectors and the
casing shell elements is expediently only present during
assembly, whereas, once assembly is completed and they
have been centred by the shaft, the suction and pressure



10 associated vane 10 and a casing shell elenent 8, a respecti ve stage
pack. The outer margins of the suction and pressure

connectors 6, 7 are clanped between enqg faces of the casi ng shel

el ements 8, 9 and, as long as this clafping 15 is not yet effective during

asserbl y. enj oyeplaver Slalisen, 1Quihe B380aLAt e STl AppLer Of the

casi ng shel resp y GUter mst suc n-and pressure
connectors etementi€red by the hub parts of the suction and pressure
casings 2, 3. The sygtion,@nth ﬁ_;i.%%ecrt%s Entérif afﬁém

t her ebet ween are centr lgr]?rom'%e hatt 1 via_a ear| ng gus 12. For

this purposE et ghaft ispFﬁ%%ﬁFSdcbﬁnﬁéFBPeo? t e sfagk Fléﬁ‘e%%rﬁ%ﬂhon t he
left s ﬁrsbauﬁléavuéméétwl datbxied asbeauﬁas&wsra caaawhgllbush whi ch

LT CT | RadsOSH! Cullel BRI oW St R S db°
assigned bearing bush seated on the shaft. The suction
connector can then be centred in each case by the
adjacent pressure connector of the preceding stage, in

10 that its inner bore reaches over the bearing bush carrier
or bearing bush of the latter. Just like the vane itself,
the casing parts enclosing the vane are therefore centred
by the shaft. The shaft, in turn, is centred in relation
to the outer casing. The bearing bush carriers can be

15 moulded onto the pressure connectors by drawing or
another non-cutting deformation process; they can also
however be welded to them. With a view to fitting
accuracy, they are expediently worked externally and
internally. The latter also applies to the centering bore

20 of the suction connector, whereas the outer diameters of
the suction and pressure connectors do not generally need
to be worked. '

The gap accuracy between the suction and pressure
connectors on the one hand and the vane on the other

25 hand, where these parts are formed from sheet metal, can
be promoted by the fact that, according to the invention,
the suction connector is configured wholly, or at least
in its region interacting with the vane, as a flat plate.
This casing part, which interacts with the vane over a

30 particularly large area, is consequently not prome to
distortion. The entire radial outer boundary of the
delivery chamber is assigned here to the pressure con-
nector, which is anyway subject to greater deformation
and interacts with the vane with a smaller surface

35 component. This offers firstly the advantage that those
faces of the connectors for which relatively large
production tolerances have to be expected interact with
the vane to a lesser extent, so that under the given
deformation conditions a vane play is attained which is



t he suction connector 6 of the stage represented on the right is
wor ked such that it fits the outer diameter of t he bearing bush
carrier 11 and is centred by the latter. The pressure
connectors 7 are formed such that 30 tﬁey fully formthe side channel 16
and the radlalhg out er Qﬁ f% he dellvery chanber. In contrast
to this, 3% S R% i RAERRIRC 5r %9f§ 8%t ed whol 'y, or only with
t he exception of |tsAr£drahby|advanh!gerdgptwas fromi ¢cheddlyawinat er act
Wih the Vangesdgsdeddd! A€ e lguid egaghggaeetlétm@qh;%

h onnect or

distortion ona y envi sage he suction
6 consists edgedibug B?PﬂéﬁyiPhFWﬁét Progresedone trem dts rafirkr as to

of fer pagti cawan ! augaadep&atwlcﬂas Oﬂﬁarig%, owBOEE $kC@illaped bddwderiesi gn.
The pressure ﬁg ncnaesc ng she!le.ai[| e emen éN,h aat, peripheral groove is formed
in the region of this curvature on the outer periphery of
the wheel, which peripheral groove is undesirable in
principle and is bounded in cross-section by this curva-
10 ture and the suction connector. If, as usual, the
radially outer boundary of the delivery chamber were to
be assigned partly to the suction connector and partly to
the pressure connector, this groove would be twice as
large due to dual-sided curvature; accordingly, the
15 leakage flow would be at least twice as great. The fact
that the work chamber is bounded in the radially outward
direction solely by the pressure connector, whilst the
suction connector is flat, means that this leakage
current is minimized. Although even this leakage flow can
20 even be prevented by machine-working the inner diameter
of the pressure connector, the invention seeks specifi-
cally to avoid this complexity and, for this reason,
preferably does without it. '
The sealing against the ambient atmosphere is
25 expediently executed between adjacent casing shell
elements, since their relatively thick wall dimensions
are able to accommodate an O-ring seal, for example,
without difficulty.
A simple and effective option for ensuring the
30 spacings between the individual stage packs can be
achieved by the suction and pressure connectors being
axially fixed between the casing shell elements.
The associated suction and pressure connectors
should be fixed in relation to one another in the
35 peripheral direction as well. According to the invention,
this is most easily realized by punching a recess into
the periphery of one of these parts, a projection of the
other part engaging into this recess. This arrangement is
expediently situated within the marginal region of the



=T t hi nner by conparison (for exanple 2 nm. At the point

18 at which the two connectors 6, 7 neet at the outer periphery of the
wor k chanber, the curved transition_of the cylindrical part 17 of the
- 5 pressure connector 7 into its radiarl Flénge regi on gives rise to a

groove, which is, particularly clearly discern- I Rl e J it he | ar ged
repr esent ati%?’F‘bif‘P'Fi g‘n£ rﬂﬁgﬁlﬁﬁ'&% é/°m:f%° °cﬁﬁfdedﬂfir#ﬂa r:loét%lh y '?"rqiegs{]gul ar
shape by t hebétwéen theusdidicBacds ok aljadent casiag stheddd elementased

surface For example, a narrow cut-out can be punched in the

periphery of the suction connector, into which cut-out

5 there engages a lug which is notched out from the periph-

" ery of the pressure connector. These moulded elements

require no additional manufacturing effort, since they

can be fitted simultaneously with the other shaping
procedure for the sheet-metal parts.

10 Where particularly high requirements are placed
on the seal-tightness of the pump, according to the
invention the whole of the stage packs can be disposed in
a surrounding pot, which is expediently also provided

. with suction and pressure sockets, only this pot needing

15 to be sealed against the atmosphere. A single sealing
point on the casing will generally suffice for this
purpose. Any leaks between the stages and the interior of
the surrounding pot can generally be neglected, so that
there is no need for a special seal between the casing

20 shell elements. Where regquired, such seals can however
additionally be fitted.

The casing shell elements of the stage packs can
be axially braced using the fastening elements of the
surrounding pot.

25 The invention is explained in greater detail
below with reference to the drawing, which depicts
advantageous illustrative embodiments and in which:

Fig. 1 shows a cross-section through a first embodiment,
Fig. 2 shows an enlarged detail of Fig. 1 and
30 Fig. 3 shows a second embodiment.
| The casing of the pump represented in Fig. 1 is
closed at the ends by the pump suction casing 2 with
guction sockets 4 and by the pump pressure casing 3 with
pressure sockets 5. Connected to these are bearing

35 brackets 13 with ball bearings 14, which support and
centre the shaft 1. The suction and pressure casings 2,
3 also contain the shaft seals 19.

Clamped between the pump suction and pressure
casings 2, 3 are cylindrical casing shell elements 8,



/

- 10 of the pressure connector and in which an undesirable return-fl ow
of punping nediumfromcell to cell is possible. If, as is otherw se
usual, the radially outer boundary of the delivery chanber were to be

- disposed in t he vane region on thé §uction connector 6 and in the 15

si de-channel regi on on the pressu connector. 7. th Cr, -section
of this grod\’}éf uPgeddiftee iﬁééﬁt e u%ﬁ?ﬁ%daﬁg]n% Vont en
aﬁpe?lr ondbopheshﬁbs. casiing s3 directlyntand - witha the t pumpadugtior - by

t he at desj of e _Suctj ct : S rts of
t he second eér:‘r%%'d?%er?t ,végpr%se%{iggtfgﬂglfn %"g&r&%\/\hfé gar9e izggnfai'n?él wth
or correspormuteally sealedohy-QesirgBelSparts of the first embodi ment are

pro- svided with é%é&%eﬁ@é&ieﬁﬁ@ Se¥iIey Sshell elements e gd casing
P e Pho eatween & casing she1l eleent s ‘afd!cRe"3iM® 0% 5 !
ep
are respectively the margins of a suction connector 6 and
of a pressure connector 7. They are thereby axially
positioned and fixed. They £form, together with the
10 associated vane 10 and a casing shell element 8, a
respective stage pack.

The outer margins of the suction and pressure
connectors 6, 7 are clamped between end faces of the
casing shell elements 8, 9 and, as long as this clamping

15 is not yet effective during assembly, enjoy play relative
to the associated inner diameter of the casing shell
elements. The respectively outermost suction and pressure
connectors are centred by the hub parts of the suction
and pressure casiﬁgs 2, 3. The suction and pressure

20 connectors 6, 7 located therebetween are centred from the
shaft 1 via a bearing bush 12. For this purpose, the
pressure connector of the stage represented on the left
in the drawing is welded to a bearing bush carrier 11,
which interacts in a centering fashion with the outer

25 periphery of the bearing bush 12. The inner diameter of
the suction connector 6 of the stage represented on the
right is worked such that it fits the outer diameter of
the bearing bush carrier 11 and is centred by the latter.

The pressure connectors 7 are formed such that

30 they fully form the side channel 16 and the radially
outer boundary 17 of the delivery chamber. In contrast to
this, the suction connector 6 is configured wholly, or
only with the exception of its radially innermost region
which does not interact with the vane, as a flat plate

35 and is therefore not subject to distortion. It is addi-
tionally envisaged that the suction connector 6 consists
of relatively thick material (for example, 3 mm) so as to
offer particularly good preconditions for a consistently
flat design. The pressure connector 7 can be somewhat



casing jointly with the casing cover 33, which contains the shaft seal
19. The casing is held by the bearing carrier 13 with foot 34 and ball
beari ngs 14, which hold t he shaft 17i n suspensi on- nounting. 30

The outer casing 32, 33 is axially ‘cTanped t oget her by fastening

el enents 24._.The casing shell nment s a e annul ar elements 9,
ehiifes By boitatiaon G e’ . o)

which latter e spect of each stage
pack, as wel | adta theagsfint dithat2 whighe thiec tuigy connsicleprds 6,cTanped

together. Sgalet bl Weqd t&&%sgggiﬁggg& %{”EHES work %dp%ﬁ?h t Rge

adj oining casing parts are not prov out war g1s

provi ded hecazysd| frapsikiop, iof the cybindgiealhPagik el7cLfngbgarts 32,
33. 5 pressuf¥aidnibdticyN7 Haty dtso radieleflange el dnl ives

rise to a groove, which is particularly clearly discern-
ible in the enlarged representation of Fig. 2 and which
is bounded in a roughly triangular shape by the £flat
surface of the suction connector and the curved surface

10 of the pressure connector and in which an undesirable
return-£flow of pumping medium from cell to cell 1is
possible. If, as is otherwise usual, the radially outer
boundary of the delivery chamber were to be disposed in
the vane region on the suction connector 6 and in the

15 side-channel region on the pressure connector 7, then the
cross-section of this groove would double, since the
curved boundary would then appear on both sides. This is
prevented - as a further advantage - by the flat design
of the suction connector 6.

20 Those parts of the second embodiment, represented
in Fig. 3, which are identical with or correspond to the
above-described parts of the first embodiment are pro-
vided with identical reference numbers.

The pot casing 32 is provided both with suction

25 sockets 4 and pressure sockets 5. It forms the pump
casing jointly with the casing cover 33, which contains
the shaft seal 19. The casing is held by the bearing
carrier 13 with foot 34 and ball bearings 14, which hold
the shaft 1 in suspension-mounting.

30 The outer casing 32, 33 is axially clamped
together by fastening elements 24. The casing shell
elements 8 and the annular elements 9, which latter are
provided in this example in respect of each stage pack,
as well as a transfer ring 22, are thereby axially

35 clamped together. Seals between the casing shell elements
8, 9 and the adjoining casing parts are not provided. The
outward sealing is provided here solely by an O-ring 15
between the outer casing parts 32, 33.

Emanating from the suction socket 4, the medium



flows through the punp in the axial direction through the stages and
into the pressure chanber 20 of the |ast side- channel stage. From here
it flows through openings 21 in the transfer ring 22, which assists in
the centering and 5 axial fixation of & he casing shell elenments, into the

space 23 betyeen the po and_thge casi ng .shel i |y
| eaves t he Eﬁ'ﬁﬂ'st ﬁ?‘ﬁﬁ’g‘ﬁi’t ﬁé’p?'é’gguf% % ecléf“gf dir%ct%.oqpihrlgggth%ﬁg
expl anat i on stfagene andcinto the pressure chambenrkliafi $h@ lpsingideei r
details, re%@&%ﬂﬂi'éﬁa@ﬁgeﬁgam here it flows through openings 21 in

the transfer ring 22, which assists in the centering and
5 axial fixation of the casing shell elements, into the
" space 23 between the pot 32 and the casing shell 8, 9 and
finally leaves the pump through the pressure socket 5.
For an explanation of the suction and pressure
connectors 6, 7 and their details, reference is made to
10 the description of the first illustrative embodiment.
The casing shell elements are constructed many
times thicker than the sheet-metal parts 6, 7.



t he descri t|on of the first illustrative enbodi nent.

MHI@I@

haV| ng at

(6),

10

15

20

25

30

35

III jl Mls are constructed many

e- chahné] centri f ugal purrﬁ % 7 sectional construction
| east one stage pack, V\/gl mrl ses a suction connector

a pressure connector

ent: Cl
1. Side-channel centrifugal pump in sectional
construction having at least one stage pack, which
comprises a suction connector (6), a pressure connector
(7), a vane (10) and a casing shell element (8), charac-
terized in that the suction and pressure connectors (6,
7) are formed as sheet-metal parts and are disposed in an
annular casing shell element (8).

2. Side-channel centrifugal pump according to Claim
1, characterized in that the suction and pressure con-
nectors (6, 7) are disposed with radial play in the
casing shell element (8) and are centred from the shaft
(1).

3. Side-channel centrifugal pump according to Claim
2, characterized in that in the pressure connector (7)
there is disposed a bearing bush carrier (11) with
centering on the outer periphery of a bearing bush (12)
and in that the inner bore of the suction connector (6)
is centred on the bearing bush carrier (1l1) or bearing
bush (12) of the preceding stage.

4. Side-channel centrifugal pump according to one of
Claims 1 to 3, characterized in that in the pressure
connector (7) there is disposed the side channel (16),
the pass-through opening for the pumping medium and the
entire radial outer boundary (17) of the delivery
chamber, and the suction connector (6) is configured, in
its region interacting with the vane (10), as a £flat
plate.

5. Side-channel centrifugal pump according to one of
Claims 1 to 4, characterized in that the sealing of the
inside of the pump against the ambient atmosphere is
disposed in the region of the stage packs in the casing
shell elements (8, 9).

6. Side-channel centrifugal pump according to one of
Claims 1 to 5, characterized in that the suction and
pressure connectors (6, 7) are axially fixed between the
casing shell elements (8, 9).

7. Side-channel centrifugal pump according to one of
Claims 1 to 6, characterized in that the suction and

“tinmes thicker than the
Pat ent C ai ns

The



.5 vane (10) and a casing shell elenment (8), charac- terized in
tha'é, “@" Hu e"i pressure connectors (6, 7) are forned as
sheety L ¥ are disposed in an annul ar casing shell el ement

©(8). 2 i de- channel centrifu‘g&lo punp according to Claiml1l0 1,
characterized in that the suction_.and,,pressure_cqn- nectors , ) are
i sposed w BFARHEN aeagedtStne tet DD FRS Hiasr Aatnsive sbo anath o
centred fromthesr simf the pefripheral 3irectilinicbyh&onguecand-gogale punp
accordi ng t QddmldPibn. 2. characterized in that in the pressure connector
(7) there 1's disposed_a bearing bush carrier (11) with centering on
the outer pdri phery S¥derchannelyceidwifugpl punpraceording tqoneedr bore

of the gucticlaia@nedoor aff 6 toi's, (Hiffbke¥iidi® e THaI thieSBtage’ | er
(11) or bearpiancq:sZOargus§iél;L°233é) f i%heaprs%(:rez‘cgu'}%isggaggbt (32) having
suction and pressure sockets (4, 5) and the casing shell
elements (8, 9) are of seal-free configuration.
9. Side-channel centrifugal pump according to Claim
10 8, characterized in that the casing shell elements (8, 9)
of the stage packs are clamped together by the fastening
elements (24) of the surrounding pot (32).



4. Si de- channel centrifugal punp according to one of Claims 1 to 3,
characterized in that in the pressure connector (7) there is disposed
t he side channel (16), t he pass-through opening for the punping nmedium
and the 25 entire radial outer ban&&ry" (17) of the delivery
chanmber, and the suction connector (% C%ﬂfl gured, in its region
|nteract|ng with the vane (10), as a shrac pl at e. 5.
Si de- channel centrifugal punp according to one of 30 Cains 1 to 4,
characterized in thatg4t %Fﬁ]rl g of ns of e lanst the
anbi ent at nosphere |s ide 'S oésled |eIIE ?'on theigt a%%%%a%%sﬁ n the
casi ng s leamstauakdany (béze gfage pasks of \gv%reh GmRrise ansuctdgnl punp
accordi ng to iheditodd (67 didpredsure conedtcy (9] ahviaRad! (09 aweti on
and essure ¢ nnecﬁoii Q 7 arF axhall fi xed between. the

e ement (8, .

a casing n order to reduce the
structural complexity, the suction and pressure con-
nectors (6, 7) are formed as sheet-metal parts and are
disposed in an annular casing shell element (8, 9). The
_ centering of the suction and pressure connectors (6, 7)

10 is expediently effected from the shaft.



casing shell elements (8, 9). 7. . _Side-channel centrifugal punp

according to one of Cains 1 to_Q;ECharacterized in that the suction

and - 10 - ‘ pressure connectors (6, 7) are fixed relative to

each other in the peripheral direction by tongue-and-groove

connecti on. N 8. Si de-channel centrifugal punp according to one of
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5:Clainms 1 to 4 and 6 to 7, characterized in that the stage packs
suction and pressure

are disposed in a surrounding pot (32) having
el enents (8, 9) are of seal-free

sockets (4, 5) and the casing shel
Si de- channel centrifugal punp according to

configuration. 9.
Claim 10 8, racterized in that the casi shell elenments (8, 9)
of the stage packs are clanped together by t sttening el enent s
(24) of the su[spunding pot (32).
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(54) Title: REGENERATIVE PUMP
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(57) Abstract

Modular-structure  regenera- .
tive pump in which the sets of steps
comprise a intermediate suction
part (6), an intermediate delivery
part (7), an impeller (10) and a
casing (8, 9). In order to simplify
construction, the intermediate
suction and delivery parts (6, “7)

: “-»
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are sheet-metal components and
aranged in an annular casing (8,
9. The intermediate suction and
delivery parts (6, 7) are preferably
centred from the shaft.

(57) Zusammenfassung

Seitenkanalpumpe in
Gliederbauart, deren Stufenpakete i
cin Saugzwischenstiick (6),
ein Druckzwischenstiick OX
ein Fliugelrad (10) und ein
Gehdusemantelelement (8, 9)
umfassen. Zur Verminderung
des  Bauvaufwands sind  die
Saug- und Druckzwischenstiicke
(6, 7) als Blechteile . geformt
und in ecinem ringfOrmigen
Gehdusemantelelement (8, 9)
angeordnet. Die Zentrierung der
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Saug- und Druckzwischenstiicke (6, 7) erfolgt zweckmaBigerweise von der Welle her,




