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relates to a liquid mmm mmmn ving a first housing
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radially, in which in edch™ Case there is arranged an
eccentrically rotatably nounted inpeller, having

second and third housig _{aat]_s seal off the

first housing part and the punlbn%‘%%h si des and

have ducts or chanmbers for the supply and di scharge of
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|ron of tt(]ﬁrjr eﬁﬁt ?g% ?%Ie ic%?ﬁg ce?# %Qdes and
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conpression is carried out, there is the pressure

OPERNI NG il OEQH? %lex‘@é:h tah S‘}% éltﬁ %o%%% In thglﬁbn an

pressur 6 space o -G dT
plﬁ%e%?%l%%lbye@l%‘#}ﬁ%%n% V@l puniplg - wherluttihey  the
COFPE £550h Ne tHRS wae@lﬁbo%&é@%é%ﬁtgoaﬁn g?@HESr or

{0 appoxLpRLely atiosglerl ¢ pessure, and A6 8s yenes

f rofn Bhepippedilerpr esbsir 8 resalpositHe/efrdl €66UtiRe in the

-nﬁﬁﬁ%fﬁéilggfig EE”%ﬂ%@g%%églfﬂé%&é?égéggnd reduced. In
that region of the revolution in which the cell volume
is enlarged, the suction opening, through which the gas
to be conveyed 1s sucked into the cells, is located at
the end in a control disk. In the end region of that
part of the revolution in which the compression is
carried out, there 1is the pressure opening, through
which the compressed gas in the pressure space of the
pump is exhausted.

Liquid ring pumps are employed both as a vacuum pump,
where they compress the gas conveyed from a negative
pressure to approximately atmospheric pressure, and
also as compressors, in which they compress the gas
conveyed from atmospheric pressure to a positive
pressure. There are liquid ring pumps of single-stage
and multistage designs. Single-stage liquid ring pumps
can be applied as a vacuum pump in the upper coarse
vacuum or as a compressor, on account of the low
compression ratio. Multi-stage machines have their
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vacuum or as a conpressor, on account of the | ow
conpression ratio. Milti-stage omachi nes have their
11111111 x00002 preferred range of use as a vacuum

pywye dr dde ange oﬁr afsalr @sr angea @furk hpuMac UM tHde 1ower

r ces |n h the impeller rotates and in 5
mg%slstq‘hrsé)arantﬁ < r| n S s bttt up are bounded axially

on one side or on both sides by a control disk. In the

cagR %fﬂﬁhﬁd{ sgp@ﬁafeg 'fﬂ“wgh{éﬂ]gtﬁé‘@rﬁﬁeifcgf‘er%g%'eggand in

spaces Wt and contro are arranged
o 1CH¥ tielhe ahdEHER Hingl |45 i hubht appr crd ab@ulmim@eaxlally

1%ﬁ“ﬁﬂbtéiﬁéﬂdﬁ,oﬁiEéﬁh“Qldé@gbﬁuﬁpc&ﬁﬁrolfeisk fIn the

14 475). co ises a | arge nunber o
S hES T Tt ade . A B SRa e hahdse | Herking
aﬁpﬂcaﬁrwmﬂh(nmpeﬂﬂermpmdmt@mmmbhsdghbbyarJheranged one
f t.he u onent s
SUBRQLL IR0 36As, 9 eiﬁ% e Al AURl spmponent s |

are at t sane tiIme es .
fromthe punp interior to the enV|ronnent Axi ally on

t he-aQuttSigi] 11e £ontdplq di 5k plﬁﬁ}? ?ﬁ%o' negy b¥x%ﬂ§le, DE
0 %er hou3|ng, i n which ducts” or
% d e of) tqﬂﬂgﬁ&§%ﬂmﬁltﬁﬁg% %%m%%ﬁBOroam@onents which

ccmteal Bedanﬁéﬂf ases oM Chnlol‘ﬂ;htelzl:f nifavend 0 dx@ a1seahedction
of f a

resent. be en control .disks
tﬁgﬁa % uWSSa%§ﬁﬁ¥F ‘con Egﬁtﬁﬁﬂﬂoqhhﬁﬂcﬁ?Fﬁﬁfes of
pmm@IwnﬁlVIdualvm@mﬁﬁnsmageadeSBgnthﬁﬂ&ﬂm@xtﬁme sealing
S%%Iﬂf%e%uré@<>€ﬁe(9§c%z rg&% t@tgsphftbn%t rtfber to the

assenbly is . complicated Noi s expensi ve
aﬁﬂlvé'lr%“}%@ %‘Jcﬂ]sla}ﬂﬁhtgg% %‘#t%thi%r g"éhﬁu%@'ﬁrgf- disks

suidcacesiomed by the outer housing, in which ducts or
chambers for the guidance of the gas and liquid streams
are contained. Surfaces which in turn have to be
sealed off are also present between the Control disks
and the outer housings.

Such a conventional liquid ring pump has, in a two-
stage design, seven axial sealing surfaces
(DE 27 14 475). Accordingly, the assembly is
complicated and the design is expensive and also has
the disadvantage of a large number of surfaces which
have to be sealed off, in particular a greater risk of

developing leaks earlier in operation.

In the case of two-stage liquid ring compressors, a
widespread design is provided with a diagonal
connecting tube, with which part of the gas to be
compressed and of the operating liquid are led on the
outside from the pressure opening of the first stage to
the suction opening of the second stage (DE-B 870 004).
Since this connecting tube is fitted to housing
connectors on both sides, there are two further sealing
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have to be sealed off, in particular a greater risk of
30 devel oping |l eaks earlier in operation. In the case
of two-stage liquid ring conpressors, a W despread
design is provided with a diagonal connecting tube,
with which part of the gas to be 35 conpressed and of

t henopeted | Ngdd .qu';meﬁr Q%L!saav@ﬁtthaest O&ff}]&ﬁeéé ?f@lta@%ical
ressure opening of.the first stage to., suction ,
gpogenslln I f Fﬁetg‘&ojrﬁdr%? aje™PBE- B 87@‘6’0‘@)&“& Regts with
t e cospmrdimgly ubéhigh fi tfak tanthionsi NnGotoNNEE S the
0 h, sidese t e t er.sealing -

sgr}%a}%%'s %jrg.f The dfngégvaér/ﬁ%aggagésé%f E?Qegégecﬁg%%?(:as!urfaces
dediifits abevehe tar geenurisalest i affvi dedivesar t stigt h pump
Caidgngspadrki gl y high fabrication costs for the

machi ni ng of the many surfaces and the many surfaces 5
whi ch have to be seal ed off between the punp

c Meponempsroddngs appr eaapad fiyd ngi g y%afhgtsp?dg? par tfy1sing
t ' arts,and in IS wa

. RS oI e PATR B 80 LRl e

PUHIPSK e0dl meahs RAowhe Foiquidinpliieg ipunirs kaoen aflaeady

degidih @ Cet Odxarmh 5K, With thecgopt r al %Te%}%]{drogz A& ro1

ofrpanent  (drawi n from Travai ni Punpen '
Z 'ﬁbl“&l-tsl%a@%e ‘Fﬁg’&EF%{lr??ﬁﬁmﬁ’éﬁpﬁﬁ,s@G? FeMRPEgNknd@Fawing

| rExdni CITdahenikbi dirdingdern afRHONe 4@asBt.r eamn ORih8e-stage
SUGLL B S1 e kR, i 925,81 eate, LogethL On
cohiptiesisur by nMBansges sihares e oknovine asdﬁ_ttiuhess;ic_i%eand
A Re0RR el e Coalerted ol L5808 AL S
ot RPEeCBFTife RBEsioNFSisle ddra i eemmurshyr neanseshs of
stwraitghdré uRaswaER O H84uBOS; Bhktehd,al3R KMOWNstPeam is
a%%%rpl’éocq:aetde z%lnllyt hgnaccgrlfeal sfildoeW of the housing and the
division to the respective other side of the housing is
carried out by means of straight tubes (EP 0 584 106
Bl). Is also known to accommodate all the actual flow
ducts in fhe central housing part (DE 197 58 340 Al).
The disadvantage of this embodiment is that it can be

applied only to single-stage liquid ring pumps.

The object of the invention is to provide a liquid ring
pump of the type mentioned at the beginning in which
the number of individual parts and, in particular, the
number of 'sealing surfaces to the outside is reduced
considerably.

The solution according to the invention consists in
that the first housing part is formed in one piece, at
least one connecting duct leading from the second to
the third housing part is provided, and that the first
housing part has an axis at right angles to the axial
direction in such a way that, by rotating the first
housing part through 180° about this axis, the contact
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The di sadvantage of this enbodinent is that it can be
25 applied only to single-stage liquid ring punps. The
obj ect of the invention is togzprovide a liquid ring
punp of the type nmentioned at the beginning in which
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atof i e Sngh ePst Pedifi@e@xial direction in such a way
that, by rotating the first housing part through 180

about this axis, the contact - 4 surfaces and fixing
el BNt e neealtiing W ¢dn t hesecapgliedd tthi r defioustfge and

| th
P L4 T LSRR AR e | dacee CoBbHaLaRg Part
t Ad et eigs bar t shean beaf or nBdterimdetititeal | ywalhe for
NSl g £ 8T enle pdirvi d ﬁ‘Jchfrt dsl{g Fg%w@ gp {fe  two

reduced. The i1hvention can e appl e ‘and
mH Q% ke SPREES 1 g p&ﬁp@armqle:wluarrsmhou@aﬁg, pane¢ duct

1 aeves dUepUShY dasvafed NG5 nBgijtgn wal | for

accommodating i nternal control disks between the two
wor ki ng spaces, wth in particular at |east one duct

fdhll@ﬂélagvbheagebmey@%Hmﬂiﬂ?ﬂﬁ%&ﬂhe151f§t°ﬂ@u51ng part
in
D B0 LEREh e, S 4908 eh B atb e rRnsthed to

mor e than WO sur aces
WoHi@ nyonkdags apdcest hanhi ottt ahp.chnsrot hetjoins other

hoisi dih Pasd St S0Pt dH e f | #1E€LPATL St s

The construction of the pump is simplified further if

" the first housing part has connections for emptying
and/or and emptying dirt, for cavitation prevention and
for venting on the suction side.

In one advantageous embodiment, the housing parts can
be formed as a cast construction. In another
advantageous embodiment, the housing parts are formed
as a welded construction.

Particularly simple assembly is possible if the first
housing part has fixing elements to be clamped axially
with the second and third housing parts.

The liquid ring pump according to the invention

contains the following previous components or functions

in a single component, specifically the first housing

part according to the invention:

- the classical  tube-like central element in
duplicate, '
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20 The construction of the punp is sinplified further
if the first housing part has connections for
enptying and/or and enptying dirt, for cavitation
prevention and for venting_os the suction side. 25 In
one advant ageous enbodi nent he housing parts can be

farmﬂiéﬁbaCSﬁﬁécE9H§tEH5E'WﬁwéHWEHEHJ‘%he floy from the

advant ageous enbodi nént ousi'hg parts are
as a \Aeﬁgjd%'ﬂt cehsERecteornd 38t #ee ¢ i cul ar | y si npl e

assenblwheSh@pﬁérbbﬁ tﬁetbénfté§tcthH%&nQLB%%t Ra% to be
fixing elements |ali¥ Mﬁth the second

and t hi ¢ ?&?%% %ﬁﬁ?%?u Yl%&W@ i ¥ ptip disks,
accor ditrte toutére convenvl odisBS cantaen&lhhgeﬂowemweam the

preVioQﬁLPQWpHBSE' g”anﬁ”Eﬁéogégbﬁd M é%kﬁﬁthou51ng in

conmponent, " speci i FST "housing

accor di iﬂgch o0& hé’ab/nv’éh]@"i oMo t Heubllasserghernabe-dé&keing is
centraleghei®edy, in duplicate, the connecting tube

whi ch | eads the flow from the first to the second

stage, tHe hErddr HiMR¥e Odnt$edlnmt soir faicsies, imowadsiced

be configuradnpardd cubar |j)hs$| nWch asafiiay CBLﬁﬂ(ﬁhce'as In
t he outq{ cggﬁrol di sk ed between the

first hotsing a%%t%ﬁ%ag %gﬁd %Fgﬁm Whoushehe i Hersugeven
a way tdeftling dosbirdaceser riodtweat | ng hies d:@zqtlrdsbd disks,

the total,quuper l%‘ne?l%%l 'QrgdSlg)Itaecﬁ'?‘a ' Shoﬁgfﬁﬁg t%réd also

fromnine to now just seal sSurt aces
conventq%é?eft%@ﬁ%tfdb% fwrmlnqmeared vighe ceveect beal tulge .
surfaces between the control disks, central elenents

and exterpal housings and also two between the '
s n%%SJa% PRECEBRREC iong hubbivaBtion 1s distinguished

by a low number of components and few sealing surfaces
to the outside.' As a result, considerable advantages
arise during the fabrication and assembly process and
in the operational reliability of the novel liquid ring
pump. A particular adVantage is also that the second
and third housing pafts can be formed identically,
which 1likewise reduces the production costs and the
- stock holding costs for replacement parts.

The invention will be described by way of example in
the following text using advantageous embodiments and
with reference to the appended drawings, in which:

figure 1 shows a conventional 1liquid ring pump in
cross section;
figure 2 shows an embodiment of a liquid ring pump

according to the invention in cross section.

In figure 1, a conventional liquid ring pump is shown
in cross section. In working spaces A, impellers C are
mounted eccentrically on a shaft B. The working spaces
A in this case are partly filled with a liquid, in
particular water, so that the cells between the vanes
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The design according to the invention is distinguished
by a | ow nunber of conponents and few sealing surfaces
to the outside. As a result, considerabl e advantages

arise during the fabrication gnd assenmbly process and
20 in the operational reliability of the novel liquid

rldﬂg t ReIMPmp Al pakki @%a@naﬁ\faaha%d' Sre%iu%%dt gﬁ% ddunt of
1éﬁnd and .t hird hous parts can forne

i thfyd reﬂﬂschWF‘ﬁE mﬁgé‘lﬁgaac&let PEMPieSGuadtden. At
Cotslfus andst kef tsi@ckmbpol ehg COYiedeOrar&pLaaerBNt disks D

Dol BRGSO L wiLLghe Seocid g, bl vey a7,

erﬁﬁmt‘rmht itk . wi t Housfiagenparte tEe oppeddethe working
SU OGS, £bN LRl %'&ts%@ief'lgwten% f’Q&’ d%on ggh'gonalgﬁ the

I| idring cross section; S

r?ﬂb%h%ﬁ% Egeﬁel f§8i dlePnhopaipg @@@‘@lsleng whd dhhédave the

lnvafésm\ryn €ess Seft | OBhamBeld fiFgys elt%hecroggpply and

I d hown
secjtsf Iog?%a %r%ﬂgg ggalr?gg"egugg %?Pﬁ‘gﬁfiers &S ofen gegardy be
ecoEt r iival f ygwre alshafetrﬁdmihg Wg o rRRACe8e Addtmbled
t
b Ao SpBEhbLY i ort I Pl it ans Tin sanbs case
25 SERltheoi righe | enssade érﬂmdtandoe eguoedded at the

A ctofng tpwiddgui d ring, which achieves the
punpi ngc acrﬁ o%@lAt the ends of the inpellers Cthere

are control disks D and therefore, in the enbodi nent
(ﬁTHegpumplacéﬁmmlﬁ@Cho5tﬁéntﬁ05ndhéh$ aEoUsiohe R&M 'S qure

E bo h n spaces .to the outside in the
razg Pkd%r%é g gfqot e S re?ngls %ha‘?’éealf%Bted to a
h@@sﬁﬂfg Jp?aralsd FrowmtehlhaVbet bBecenecessapykdungt spakes 16.

chambels &Qfe{‘h@nélgpglfy téHed 1n%§flr@f§el ofhihe 938 @ntrol
be po(rgped As can cl earl
2; 1in the center between the impellers 1 there

are control disks 3, the control disks being provided
with suitable openings through which the gas to be
pumped enters into and exits from the working spaces
16. Shown in figure 2 is a connecting duct 13 which
connects the suction opening 14 of the left (second)
stage to the pressure opening 15 of the right (first)
stage, with which a partial stream of the gas conveyed
is led from the right (first) stage into the left
(second) stage. The respective other opening of the
central control disks 3 is covered by the central wall
8 and therefore has no function. This central wall 8
is part of a first housing part 5, which surrounds the
working spaces 16. This first housing part 5 has a
further connecting duct 7 for the gas streams within
the pump. Via this connecting duct 7, a second partial
stream of the gas conveyed is led from the pressure
opening 17 of the right (first) stage to the suction
opening 18 of the left (second) stage.



. 10 seen in figure 1, very many conponents are
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assenbl ed one after another in the axial direction,
in each case a seal to the outside having to be
provided at the connecting points. 15 The punp
according to the invention, as shown in figure 2,

I i Kewism ha@ t §@eh ppelteer §u‘@erv‘ma{3.l.rl age f»bﬁf@rg Y2 R8ds the
in the eccentr| C V\Dr

Lot at
QLLZ%&Q BUTsr g%@s e t HeGerpediate 1Wﬁaére8arénd the
coﬁ@ﬁ@ﬁCtangksd@ctlﬁ theeceﬂbame@etmee@n@hephgpglIep§rther
1 tbRpENE r n I ontr di sks
bei n ﬁg?o@Fg %ugp Eﬁgsugég e 5%§%|% ?h Rfhi BREES 4
th%rg% 9e8 B Ehﬁpéd?féfnt apg |1Wt@fandfext1hs fiestt Heousing

vvopkrtlg BpacasichH 6.cashowa | Rk re necs, ng
conﬁ%cts t he gu@??onlgﬁgﬁ%gaigg Cf e Only

3 wh
%f j(l%%%oln%)lrfg C€fagd o tHe prekside opesi n@hﬂs osfeallng
th%urf@d:\es(fbesm)enstfa}g@ Wfshtvwh@xbsih@argﬂ@l 8id €aBcong

of S 4conv [ d fromthe right (first
st%élp@ ﬁ?o the I%e%gi’e szee%:fc;h%‘i sta ch?healfeesﬁéétlg(}étecl 9.

rdepéanagesf sphr@wsCemtrrmwmmu rohe dhoksiRgi parts 1, 4
cqyﬁfeﬂhigat@@ egohrahomgll 30 8 and therefore has no
function. This central wall 8 is part of a first
housi ng part 5, which surrounds the working spaces
16. This first housing part 5 has a further
connecting duct 7 for the gas streanms within the
punp. Via this connecting duct 7, a second partial 35
stream of the gas conveyed is led fromthe pressure
opening 17 of the right (first) stage to the suction
opening 18 of the left (second) stage. - 7 As can be
seen, the outer wall 6, which bounds the working
space 16, the internediate wall 8 and the connecting
duct 7 are forned in one piece. Further conponents
are the second and third housing parts 4
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5 arranged on the left and right of the first housing
part 1, which can be formed identically. The only
sealing surfaces to the outside are the sealing

suwbDaengaoises ween the first housing and the 5698%52001/804743
housi ng 4. These sealing surf gce_s are designate .
19 designates screws with whi ch the housing parts 1, 4

are fixed to each anothg&terzgﬁgﬁkgzoos

PCT/ EP2004/ 004743 - 8 Patent clarms 1. A liquid ring
punp having a first housing part (5) which encl oses

twp. or ADI equpa Kk DEgSPaRBS had8hgd af adiald Yyod %gﬂﬁgkt (5)
in each case there is arranged "an eccentrica

rot at ab"l’lgll%i’)urﬁnecdlqs‘r?ﬁel 8P (2¥, MIgvi Hgr&kéegndsaades (16)
third hoagiablparts @hﬁcmMﬂnjbaéwgb?ﬁéftgagefugﬁkgﬁfnged
housi n ar t.he pu 0 0 si des  an

duct s garlpcﬁtgﬁ%zlztgﬁf%%rllyhegigggﬁlﬁSYyWtrﬂdscﬁ’ﬁPﬁélSF (1),
t he ga§H€6HVEyé§QOaddEnhhvthgrdomm$sﬁn@lﬁk&r&i,ﬁB), which
that boymgh t i ek a - ..t axia

di recti on, cﬁgfgg¥%%P§%%§@iﬁgﬁﬁgégtﬁgqurgp h3lgi f§e Pump
part (57 iROFRr sddeisn anshehpyvecducss |amsthankers for the
connectdupgp dpctard’) disdneadiendofr ophtheys Coéﬂh&éyé@,e and
third housin art s.provided, and in“"that the first
housi ng"apvd'rr{ (E%fét’é%i asi(f%k%t( rgft &Rgkedoract beaxiamking
directispacds $L6h dnwenhd hmiaby;i_ﬁ.ﬁb@t_ﬁ.aﬂ,thrt@lafﬂgquctsctaecrtized-
h i ng t ugh. out. this axis e c ,
28u:|ur ?lélcggﬁétr:ld %x?ﬁjgggge?r‘%?fts&ngea??ﬁ WPt h heformed in
second Al thieerhouast ngleast (dhear eohnanstienr educt  (7)
| dent Galdaa gt or et AEOLBBbNAZ +oTEd | O BT LA BUAP oo e
as claimed in ¢laim1l, 25 cﬁaracterlzel nt !

first HousPRQVpgee:  (Hnd in that the first housing part

has an axis at right angles to the axial direction
in such a way that, by rotating the first housing
part through 180° about this axis, the contact
surfaces and fixing elements sealing with the
second and third housing part (4) are transferred
identically into one another.

2. The 1liquid ring pump as claimed in claim 1,
characterized in that the first housing part (5)
has an intermediate wall (8) between the two

stages, which accommodates the inner control disks
(3). '

3. The 1liquid ring pump as claimed in claim 2,
characterized in that the intermediate wall (8)
has at least one duct (13) to lead the conveyed
gas through.

4. The liquid ring pump according to one of claims 1
to 3, characterized in that the first housing part
has no more than two surfaces (9) which are

connected to the working spaces (16) and with
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whi ch accommpdates the inner control disks (3). 30 3.

The liquid ring punp as clained in claim2,

characterized in that the inteynediate wall (8) has

at |east one duct (13) to |l ead the conveyed gas

t hroughwh2bh4. idTheadisihsl rdute PUNIAGHRY dﬁﬁgttso 80€ other
of clal % dto 3t characterized in that” the fi

housi ng ﬁté £< R3L“Ro nore than two surfaces (9) Whl ch

are connected to the working spaces (16) and with - 9
whech i dj 0 R rts o ther tted
pa%ts e %95P§d Egﬁ? E%%%u%% a? e rﬂi oflaims 1
cl ai ms 110 rt@héraéﬁﬁﬁfa@?ér iized hiart rumat ﬁmn‘mmsmg part
housi ng(p rhaG5)c8§§e§@ﬂ get | yl

enptyln ﬁdlrﬁ foracgvﬁ?gfl%ﬁﬁgfﬂp aﬁ%%%?- ptying
and for 1gknt Hé r( 2F<ﬁﬁY%ﬁ9%&Rﬂ|Bﬁe§eaélono (81)Tlnd for
l'iquid véngipynplas chatnedsipro8g 8fgelaims 1 to 5,
characterized in that the housing parts (4, 5) are
formed as a cast construction. 7. The liquid ring punp

asb ¢l ai Reel 1hgene uinglahms as b&a&meﬂ 1®haﬁﬁ£&ﬁﬁidlahms 1

in that.thg heysi r med .as

vel ded consfructF%%t%%rE% 451 %%%@rf bﬁﬁﬁlgg parts (4,
clalned5)naﬁ%ef%¥m%¢a@ﬁsalca§b ¢0n@hamatientzed in

that the flrst housi ng part 20 (5) has fixing elenents

(19) tqr d aX|aII mﬁth the second and third
g Tﬁw §

housi n ring pu as claimed in one of claims 1
to 5, characterlzed in that the housing parts (4
5) are formed as a welded construction.

’

8. The liquid ring pump as claimed in one of claims 1
to 7, characterized in that the first housing part
(5) has fixing elements (19) to be clamped axially
with the second and third housing parts (4).



