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The invention relates to a liquid ring punp having a

first housi ng part which eq nor e wor ki ng
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havi ng second and third housing parts, which seal off

the first housing part and the punp on both sides and

have ducts or chamber s IigRih iR RYPand di scharge of

10 the gas conveyed, and having control disks that
direction.

bound the workin paces in the axia
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openi ng, through 25 which the conpressed gas in the
pressure space of the punp is exhausted. Liquid ring
purips adquédpl vird PoriPsas anvadmed Rmprotakepe wifgyin an
COGU&ST A AP CONNVEYRM fPM B NEERT I O<|;30 Pressyhg the
to approxi mat el’y atnospheri c pressure,

15 rotation, the 1liquid ring penetrates to a greater or
lesser extent into the cells formed between the wvanes
of the impeller. As a result, the free volume in the
impeller cells is alternately enlarged and reduced. In
that region of the revolution in which the cell volume

20 is enlarged, the suction opening, through which the gas
to be conveyed is 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 is the pressure opening, through

25 which the compressed gas 1in 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
30 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
35 «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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al so as conpressors, in which they conpress the gas
conveyed from at nospheric pressure to a positive
pressure. There are liquid ring punps of single-stage
and nmul tistage designs. Singles;stage liquid ring punps
35 can be applied as a vacuum®punp in the upper coarse
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direction during the punp assenbly The supportlng
surfaces of 15 the individual qggnent
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are adjoined 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 1s 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 1is fitted to housing

connectors on both sides, there are two further sealing



(DE 27 14 475). ﬁccordingly, the assenbly is

conplicated and the design is expensive and al so has

the disadvantage of a large nunber of surfaces which

have to be sealed off, in partécular a greater risk of
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CORREESRY OyrPEadSoft owhatl dar @ e AWhRSe 9631N8P means of
i nst ead, the gas streamis connected on%%-ln one side

of Wiy ﬁ§lﬂﬁ%lh OWR 4 ashd tubes; instead, e gas stream is
connected only in one side of the housing and the
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20 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 the central housing part (DE 197 58 340 Al).
The disadvantage of this embodiment is that it can be

25 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
30 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
35 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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20 division to the respective other side of the
housing is <carried out by neans of straight tubes (EP
0 584 106 Bl). Is also known to accommpdate all the
actual flow ducts in the centyal housing part (DE 197
58 340 Al). The disadvantage of this enbodinment is
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whi ch are connected to
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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t he working spaces and with which it adjoins other
housi ng parts or other fitted parts. 20 The
construction of the punp is sinplified further if the
first housing part has connectéons for enptying

and/or and enptying dirt, for Cavitation prevention

and for, %eQ&hﬁggﬁﬂhéﬁetégﬁthﬂgcﬁ'q%aégsﬂﬁboffo% from the

advantageous e ousi ng parts can
forned &drstcast thensaawed @tadey anot her

advant agequs, ArRadigentine t&‘@n{@éﬂﬁ' agne%lsd%ﬁsf OhBRdto be
as a wel ded construction. Particularly sinple

assenbl fqnsflwsrado|p@atflq%@rfw SH MG 3 ot I 19 dks
fixing eremiited aditdanpeskaxcahl e vibhpehebsewerd the

and third hou arts i qui d r|n

accordiﬁgﬁé%t é%#h%nﬁpgnQ§§% TORT AT N § :b*%ﬁlgﬂfﬁlng in
previousummnpenemag drhdtuncio odsubhea sxhgteal seallng is
conponent, ¢f fically the first housing part

accordin (%2' € invention: - the classical tube-Ilike
centr al eerrﬁ‘ht‘-aln rduplacacé, seahingonnedece§ tiipe reduced

whi ch | eqds, thend | ey fr{c%n thet fdwst sbQ1thg sapOMtes. In

stage, - the holder, of the"central control disks, now
to be &8 i SRAERN 3 LuFYPrytadRpIRIMRy (RS BRES seven
- the ouwleenicentrehrdasks caretheceh anpee betoweerol hedisks,

first hou5|n and,the second, or, third  hopsin h
a way t At 16 dotbPES8% Ferna? $éa |n§lisH%PegBPg Jﬁg& also

t he t ot diwonipedereesf el ingds aved ke rechredting tube.
sfromnine to now just two sealing surfaces. In the
conventlonal two-stage punp, there were seven _seali
suﬁﬁv@c&ewme@ﬁcw@leanﬁpmtltﬁ skaveneepir 4P Qlesﬁéﬁ‘tgéllShed

anghext erdal nhiaBekNes ahpriehts 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 parts can be formed identically,
which likewise 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 liquid 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



two between the housings and the connecting tube. 15
The design according to the invention is distinguished
by a | ow nunber of conponents and few sealing surfaces
to the outside. As a result, _cgnsiderabl e advantages
arise during the fabrication and assenbly process and

20 4 M@ ﬂﬁﬁéﬁléﬁﬁahréebhﬂékbéwaﬁﬁ rRguee¥elon I Wdhnt of
rin articu advantage is also that the

e chfr LI 4 £ B hotat TR PARTEvEANthE PURRAAY action. At
i dettié cahay, ofWhih im;k@ﬂ@ﬁsredlm@&et hereredhetdbdndisks D

{ t ock ts, f I t
part e Do TSy ot bRewPRroRERBEC Prucasty cudy dPur such
5exa¢rp1ltercvh ditek .0l | oWeongingxt pasiag Advieowmdeditse working
6@?t§oa§ﬂ ﬁh&%éﬁgf%re t aéfﬁia89§gg€? At the
I'c Poha

dr ngs, I gure SNOwWs a conven

| i 914Ry Pheme | arecrbse Beusine: PRE§Er & 2 whheWs h@rYe the
enbyost S8y r pf éuEth($ﬂ|n@h@MB@rsaCQ@&m'ﬂhéo 5088ply and

i nvention in cro section. 35 In fiqgure
o ArEe STobhg BAT WS BUERsEn 148 ctarsclearly be
103a3eem 1hnﬂmgdmmgl$pmﬁﬁyAmahypddmydhéﬁ&ﬁearHDW®SEhbled

I haf h
ecc%ﬁgréfgé yag ﬁF% |f|e§;3§1$ r%quIggacesln each case

this case are
para i sgkar vet @rhe s@uthadet Hewigld stbetheeprove deanest the

of thed Si & enlarged and reduced on account
of the(ﬁPHU|§5r%ng, whi ch achi eves the punping

action. At the ends of the inpellers Cthere are
1SCOMH@|p1ﬁh§k§ccﬁbr@Dﬂgtﬁ@r@ﬁ@ranéﬁt‘ibﬁ e&EOGhﬁﬁﬂt i®f figure

f pour such caontr di s in ar
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for he su
disks 2, 1n the center between the impellers 1 there

20 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
le. Shown in figure 2 1is a connecting duct 13 which
connects the suction opening 14 of the left (second)

25 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

30 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

35 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.



di scharge of the gas to be punped. As can clearly be

10 seen in figure 1, very many conponents are

assenbl ed one after another in the axial direction,

in each case a seal to the qutsside having to be

provided at the connecting points. 15 The punp

accgrdi tQat ve 0 B figur
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of RpeSHAg donve @@S%s§¢%%PW90ﬁNFﬁQQQ%ﬁﬁr%fﬁﬁ§ﬂﬂnated 9.

10st age UanghBerefsfcre@%em&(ﬁ whoge. tHeenbaspeagt ipkdts 1, 4
ot her openi t he &g ral control disks 3 is

cov@red b§e$hgoc%ﬁ?Fa?n Y30 8 and therefore has no
function. This central wall 8 1is 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 streans 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. As can be seen,
the outer wall 6, which bounds the working space 16,
the internmediate wall 8 and the connecting duct 7 are
formed in one piece. Further conponents are the
second and third housing parts 4



5 arranged on the left and right of the first housing
part 1, which can be forned identically. The only
sealing surfaces to the outside are the sealing
SUF&Ye 49 ween the first housing and the se
hou3|ng hese sealing surfaces are designate

19 designates screws with which the housing parts 1, 4
are fixed to each another. W?2004/102003

PCT/ EP2004/ 004743 8 Pat A€M GiFERHMS A || quid ri ng
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5th|rd h%%%&%%&ga”f%(éﬁﬁcﬁmiﬁhea§ﬁm%%§é %éé?g £§tarranged

housi ng "part and hav
ducts oenche@bentriorline ro¢adghdly mﬁdn§i8§crﬂa¢p®llcﬁr (1),

the gas reRAKeyeshc M ahavidhy £OMhoQLidESkarks 8), which
t hat bound _the_ workin spaces (.16) hé axi al

d|rectléﬁﬁkﬂ%ﬁ%cFE?lgéGStl@qqﬁﬂHQh@aFFrép Yhail nghe  pump
part (Shon di neddés adde Hiweceduats! eastciniers for the

connectin t I f th dtot
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rough 8 ont

housi ng part t about this axi's, the ¢
20 surf d@esthaid thgi rfglreﬂtenbﬁtlélééalnaﬁgi wi®h tlﬁe formed in

second apd t hyirtdousihg Jn@ergt (4dnar ecéﬁﬁ@éffﬁéedduct (7)
identically into one another. 5 The uh ng

15as cIa|&@@qﬁ?%ﬂ§£?ﬁlﬁhezﬁe€ﬂ% aEPeF#%%d %F%h%g gh% part
first hdysipgophtiéd(5Shnd in that the first housing part

has an axis at right angles to the axial direction
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in such a way that, by rotating the first housing
part through 180° about this axis, the contact

20 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,
25 characterized in that the first housing part (5)
has an intermediate wall (8) between the two

stages, which accommodates the inner control disks

(3).

30 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.

35 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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has an internediate wall (8) between the two stages,

whi ch accommpdates the inner control disks (3). 30 3.

The liquid ring punp as clained in claim2,

characterized in that the integnmediate wall (8) has

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

through.y 3% iE1eakiB4hd T bRACRUTROACEREA BELLE QB other
of clains, 1 to 3, characterized in that "the first

housi ng Ppited RA o nore than two surfaces (9) which

are connected to the working spaces (16) and with 9

which it_ adjoins, other housing parts or other fitted,
parts.  FRTHAATL HR9 G Rongo A LERBRHea R OGN fofLains 1
clains ko5t ocHarahiasattedi redthatt hae tfHesfti hstusing part
housi ng rt ) cannect i f lﬁqﬂg [ / ar .
enptyingﬁ%dipégtéggh%égmﬁgii?Q?ié%Eb evé¥pggﬁ9gglfmptylng
and for dimint {h@) ( 12procaridaguc gpreveftian 611Thend for
liqui d rjdig D88 dritied dieOnenofigbaims 1 to 5,
characterized 1n that the housing parts (4, 5) are

formed as a cast construction. 7. The liquid ring punp

as @l ai nadtk | M Qned of i 64 aptitp las161b0med chabaet &fi z8tiims 1

in that .the.housin arts (4. re forpged as a

wel deq ohegr uERPERCERELSRE iirg dingt [ HAS plR e BBe®pares (4,
cl ai med 9)n aare Dfrnddiias d cdst 7condaract eenzed in

that the first housing part 20 (5) has fixing el enments

(19) to be clanped axially wth the second and third
housi ng e tsiquyd ring pump as claimed in one of claims 1

to 5, characterized 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).



