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2 6 FEB 2007 Liquid ring punp *166166* The invention
relates to a liquid ring gas punp having one or nore
stages, which each have a working space, an inpellerg FEB 2007
eccentrically 5 nmounted therein, flat control discs
that bound the working space axially on both sides,
and adj acent ducts or chambéfs for the supply aml“mm““"“Il“l“““““\
di scharge of the caonveyed gas to and fromthe wo
space, the control dilgggl‘ge‘f’rf@ PYRed identically t Qg6
each other with identical suction and pressure
openings. 10 In liquid ring gas punps, an inpeller
The rlg]tvﬁf‘é % THtH Sh BecentT19ed 15 P CieSu IR Pn eV ggi gne or more
stagesngwhbDdk i Bgchh@acer aulvatrkong tbeck) qahd ifhb8Yler eccentrically

enetrates to reater _or |.esser_extent into the .
moun@g?l PSP i fgLélfq’vveceOﬁl “Re vdzir?e? otfh%heb?%cgl FRe . WREking space
axiadégubt, botre $ides,vendnmediacdb: tdedsmpel Iceamb‘e:lrs! SfdrS the supply
and { |ltsg££1£’:l ?elé/f e&ulearc%%@egﬁgt <]I;{t-1esdu€cie:jaincl rkrtoga.ttherg Jlfkoinn of the

space,
e revol ution in whi e cel 1" Vol'ure i's-enfarged,®?

~ contrhe dgact i baimpefdrmed tiveogghabhy chot beclgastier beith identical

fe]alY ' eg.intQ. the cells, is located at the
SuCtg%g ﬁ&:gﬁg%ﬁ%?%l %%scn.(bsl n -the end region of that

part of the revolution in which the conpression is

Ak bed; { pubiBel €ah Sidde 1pLe g, af ~
Ir.l l\%ﬁ?%ﬁ thﬁ?c%r#pfgs_ged aasl. IJi%n lt he%?éﬁ%ﬂ?@qgﬁgcgﬁo%gét_é%grlca%ly
Ciroyhapire éimRRudt edndli RHMENEI NgPYasipundtimne erpl oyéguid ring

penel@bPedS 3 VACUWHRRURD, oML esd he eRAVEKthhe 18RS ce11s  formed
conpressed from a negative pressure to approxi nately

betwssnathfs FRBEF cOpr E8SULBPEHIRF -alif0 Ast S Wonpriéssdree yolume in

the V\Aﬂhgé'ﬂ.ltelieYCé:PIB/e)i_st h@lt&@%a@@ﬂpr es38dqbs omnat m"di.c In that
pressure to a positive pressure. There are liquid

regioPn@gddep difye L5 8t nyt e¥BtAyethdomsd tYokkingges enlarged, the

sucudeai gpsniG Notreswighgahlichutber g gaSLOUBPSVLRA € taken into

applied. as, a vgcu mggu d’n t he u‘g?er copar se_vacuum ,
the ocgaeég’ a Compres of‘i‘? A° arggncodﬁt 236°3F - ¢h 6wer” ‘the ‘end region
of tUonpressi af ridtd orevhlotsbagen matheheshdavenphaision is carried
out, there is the pressure opening, through which the compressed gas

in the pressure space of the pump is exhausted.

Liquid ring gas pumps are employed both as a vacuum pump, where they
convey the .gas compressed from a negative pressure to approximately
atmospheric preSsure, and also as a compressor, in which they convey
the gas compressed from atmospheric pressure to a positive pfessure.
There are 1liquid ring gas pumps as single-stage and multi-stage
designs. Single-stage 1liquid ring gas pumps can be applied as a
vacuum pump in the upper coarse vacuum Or as a COmpressor, on account
of the lower compression ratio. Twec-stage machines have their
preferred range of use as a vacuum pump in the lower pressure range

of the wvacuum.
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preferred range of use as a vacuun1puhp in the Iomer
pressure range of the vacuum 211111111 | | 1!
(reporrrroa111ar 0 0l b *000002* 2 6 FE
Ooxgaggg6élozooz - 2 - PCI/ EP2004/
I'ng spaces in which t he i npel | er rgggzg§2g§§/99§742
mhlch the liquid ring is built up are bounded aX|aIIy

on one side or on both sides

ABeovGr ifie: SbarRsosh WhLaDy FhY SuReclifrsbetar g

whachsumdﬂimquxdIfﬂn@nﬂscmmnﬂmlLmnsngaabeuaﬂe@ngedally

B0 o %f 81 eafeﬁI Qﬁ{ @a%@'ézydégﬂ B3 éﬁ‘p@&‘?@féft 81 QUMOER . the
i ona quid ring gas punp conprises a

casge oﬁnumﬁéﬁlostesﬁpdﬁm WhiBh RUEDSPr arRIe oWOBHEnT

%Bﬁkggrleh'ﬁmb@@lé%lahddbbﬁﬁkbmndﬁybsnarbherﬁaﬁﬁed one

assenbl t f f_th d
CErEOnEHPERar 25t L Phe B o PRt g B ares of

the machine fromthe punp interior to the

EQébl%qgﬁg& Axhagléygﬁ theg BHESEQQp EB%pQQ@EEO&hlarge

CS are a t he odut ér housi ngs,
mW@hﬁﬁnQ§(ﬁomﬂﬂﬂﬁﬂﬁﬁsWhﬂcnr%Feg%¥H%%%%ﬂo ntﬁﬁegﬁgoﬁﬂﬁr
liinquiBle Sbkeals @it arimi deting Suhbagasnwhasheniol ¥ ur The
éS%EF%% %ﬁs%ggkﬁge f%fa%% fﬁ%lvgﬁﬁﬁﬁnkfgﬁ% ﬁgstgge at

he “out'er ousi n e caontrol

dihec ss ey et igpre ré eyl i BT BRees eOf htéhiE nPpeRingndrom the

%@ oW fife tike C%Ve)t@ﬂa gaﬁwflrr@ﬁﬁeﬂ% OUlAR!i a129NPLASS Bhe

R RARey I SR OLO0 Bl

hou51ngs, in which the 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 discs and the outer

housings.

The control discs have openings  which ensure the inflow
and outflow of the conveyed gas from the outer
compressor housing to and from the working space.
Depending on the number of stages and the design of the
liquid ring gas pump, one or two openings are provided

in these control discs for the inflow (suction opening)

"and outflow (pressure opening)'of the conveyed medium.

Because of the compression of the gas in each ligquid
ring stage, the pressure opening is generally designed
to bé smaller than the suction opening. The exact
position and the geometric contours of the openings
have a great influence on the achievable intake volume
flow and the efficiency. Therefore, the shape and size
of the suction . and pressure openings alsd differ in

practice.

In the case of this classical pump design, the control

diécs are implemented differently in design terms. For

g FEB 2007
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25 liquid ring gas punp, one or two openings are
provided in'these control discs for the inflow2g FEB 2007
(suction opening) and outflow (pressure opening) of

@Q%W&Nled’ﬁﬁojmd' um = Because of the Compr@ssiody @742

e gas In each liquid ring stage, the pressure
opening is generally designed 30 to be snmaller than
t he suctlon op |n The exact 03|tiog an rh £
grea ouT

1C5ant th89%6peRRgs a0
t ot e c@i ©ds t s aa hdl £f/fdat ent ng edree tof urrﬁne fveow arich 11y

L ELELEDEY ui TBET ghahenalile SNaps sapd Sle . Pleddiere

.and pressure openi ng
gm@mtm@e thﬁtqﬁpQ%ﬁb 6@n¥ﬁ@% 6Fé§sﬁ@%|taawél&é§uj$age
Lhe eI @he @r‘%@%u&@e opaplieRgntedl didd erenidal icontrol

esign ternms, F FEB, 2007
$637 EPs06aFOsRIFRS 295 &35 e fy@é"‘é%%{;&%pur%ghmg
pasbepf t kenfrentiovahiyol dm@gs haonE Iilf f erdyscs are
%ﬁgfgﬁ\éﬂtea—hgst V&sacx';?élltys, Ogi8h €8B! IQlo bsG&s eashitrol

e a suction and ressu th
dbacp oRrai SELERTERE F$r§?5§é§gEe eggsgbﬂ?§eFﬁ§néégnlngs

?ﬁgSESEGCSEE?rmgghﬁédnkhelchnteapepontoothedhsnsnmg are
eORIBRE ot | T e EBIMT of Sareel oide e e iega et
tast parvEntdomalt eurmodeaier dent Fe l@rges mpwer of
gﬁ%&%é%ﬁgr:@oﬂﬁéﬁﬁ@tée{ﬁﬁnxﬁin@@ubae apeinidgigs dkgraerd of
SPPRAGE SV n i Q%ds“}crv%n&é’él f eg‘%]ug %sh%lglgguvan agég Fe
thies ma@Mderiticornsl grungE desd ghhé ssthekhat gengunbegh opnit
%@ﬁ;ﬁr%E%s%9H80€8§E§ a$bi e causg @, hi gh degree of

eXIrty in~production, tﬁe pur chasi ng of raw parts,
Already known are first approaches to configuring the
control discs more simply as flat discs with a constant
thickness (EP 0 678 674 A2). This makes it possible to
design symmetrical control discs as & standard
component. In production, these control discs can - be
punched out of flat metal sheets or machined using
laser technology. In addition, it 1is frequently
necessary to adapt the adjacent flow d'uct:s' in the
adjacent housing part';s in such a way that the optimum
flow conditions are achieved. For example, in the prior
art cited, the outlet from the working space in the
pressure slot is of a stepped design, by which means a
curved flow duct is approximately modelled.

Entirely standard control discs, which are designed as
flat components, have previously been used only _in
single-stage liquid ring gas pumps, since, with a

standard configuration, these always have a suction

"opening and a pressure opening (DE 10 57 274 B, DE 197

58 340 Al). For instance, for multi-stage pumps in

which the central control discs have only one opening



10

15

20

25

30
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unit and processing costs are the result. Already

known are first approaches to configuring the conRgoFEB 2007
discs nore sinply as flat discs with a constant 0

thi ckness (EP 0.678 674 A2) _,_This nmakes it possible

to design symetrical control discs as a standard

.in éaE%DQaget-a£n19%99U€B£é%hdﬁﬂ?%%%nEOBE%g% giéfstﬁéﬁkf%%rol discs

punched out of flat netal sheets or I ned usi
woulids Ber NeEIFRGYogy. I n addition, it is frequently 25
necessary to adapt the adjacent flow ducts in the
a%iacent housing Paris in such a way that the opt i mum
The 1959 Eoflli EPDNSTGr - Hehi'ev &4, POV I8k afpl #3uich Ripg gas pump of
the [yberin aticei tRE, ntmige oWl el rf6:04nd RenwWeEKi diGkSPaserddliced.
the pressure slot is of a stepped design, by which
nmeans a 30 curved flow duct is approxi mately
The medekled. adntridieloy tet ahdat fveonitdrolcoflis$SE6s Whi €t &2t that no

si,g as, flat, conponents, have previously been _
Con‘%gég g%%l%y i§1r1owssi %Bf%‘f aﬁg Isllet‘q-"ﬁi d ?rf)engogast%ﬁun?)%‘?nl”gs Of the
contgiopcaiswst hwhi@b srandatdregquirigyr atirdmg tdheSepakwaysn of the

av. suct [ ressure qpenin 10 _ .
pamel 950 BP0 7O8E U EIRGET 478 PR b 01 sazacen
housinpt pastsage phaApside fagdinghavhe Temt thk topdller.di scs

have only one opening 2 6 FEB 2007 -4 in each case,

at least three different designs of the control discs
The iayeatped netedsarypedrierobjpete vftadse liaveat f borg igest @umps but

in gREOVEEE:A AdrORla: {15 gas;RUNp of Ehgudype 1 n which
Mlp?ﬁe nu&%er gf differeé%gcéﬁtrol é%g?? igur%duped. The
sol ution according to the invention consists in the

The flaGuibhaind0gas pump according to the invention has only control

discs in an identical geometric design. This is made possible by the
fact that the unneeded openings are covered by adjacent components on
the side facing away from the impeller. In this case, it is not
necessary for the remaining open space in the unneeded opening in the
control disc to be filled, although it would be supposed that the
efficiency would be impaired by this additional space, in which there
is also gas to be pumped. Astonishingly, however, the liguid ring gas
pump according to the invention functions with the same performance
data as a liquid ring gas pump without the corresponding open spaces
in the control discs, since the opening which is respectively covered
on the outside in the working space is located axially opposite the
opening to the associated flow ducts. In this position of the
impeller, identical pressures are present in the adjacent impeller
cells during the compression operation, which means that virtually no

reverse flows occur. It has also been verified
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conveyed gas flows through at |east one of the
openi ngs of the control discs, which are not

required, during the operation of the 10 punp, and ?ﬁ FEB 2007

kaaEOB'&%SzHGE‘eeded openi ngs are cover pdrbyraddacent742
ouSirng parts on the side facing away fromthe

i npel ler. The invention can be used for single-stage

I|qU|d rin umps but l rt Jo
@FﬁﬁglEYq§ﬁé W5 Fas %u%% Aé§#6%¥ I%%ﬁﬁ%ﬁ?ﬁ%gon
gae mnﬁakacvoldmegleWtﬂé th@e&ﬁqwﬂﬁtﬁﬁFQNﬂéﬁ GOHEY ol
dlscsb:n gn |ﬂent|cal geonetric design. This is nmade
possi ble by the fact that the unp eeded op
Eoeor ddi [ e SrERI S BNV St Rdn l?ﬁ‘én%fdgﬁ @ Rg gtIow.
awa Y fam ifrheea@ﬂ@el:hgé ohyt kire casming is u@edzon the
necessary for the remi.ning e n €N e
FHETHG Fﬁdtﬁgeségﬁﬁrolg IS§%%OEEEE?EFPgdc%g P%03§%g|?f
\Mhﬁ(ténpenqnnﬁiﬂiuﬂuﬁedrﬁﬁc%#qmc@%néyeﬁBHFﬁ pgening 1S

| fed byAEEb§d§H§'thﬂﬁa|t%@acelnvéhNWbmh t hevegefiose,
SO gas to be nped. Astonlshlng however, %Eg
co ising

IQQﬂHquqlﬂ}kﬁ%&drnﬁﬁp%ccg?ﬁlnﬁuw t KES T Rvent i
fs!-h!’i’@leﬂ-lﬁ:a\gd hahbie meelmel perdaw naacbifgsdagrd ag:oalpressor

QA g, 9ps AT LIGH! 11 1T RSP0 NANARRR ac
he contro I scs, since the gfnlng whi ¢h
|Eler estpem;w velyhcsher @meors §aRAaRH sTRETH t AESHBr kfRg 2

SPAGCE d Sot OcRt ednaxhal by, OpROSKberthat epenicrgoho inhehe
associ at ed

|¢Rﬂ#¢%r°f|Gég¥%Eﬁ?tpFSQBBnggafggpﬁgégﬁ?%dah?ﬁls means
agh &€ e mia rikepe| s@vidgs celnl sthar i faprive tdempr 884i GFsembly
9$§rgg§§nac¥@?gh %ﬁ@”%ﬂd&%ﬁﬂﬂdﬁl&ﬂéaéer EG¥BI 8€ liquid

OWS occur has al'so been verifie % §82007
WWOL129) 02 8L (2E02 and; arq:@heErﬁé@ézF/ G6R74 eés%géﬁ HEarly
th?t thfre |sfno negati ve influence on the intake
une_f | ow. n S

<PriTEeLofoue panpiriethoGe LhoRaies sedine, o ece
whochonnaeacﬁu§§ BT oRPEIGRESop&ILeg )i & %Ué%H G tFeduired
for the function of the compressor, for example for the
liquid, and which are optionally open or covered.

In the case of a single-stage design of the pump, in
which the outer control discs on both sides need both

the suction opening and the pressure opening, the

_suction and pressure openings are uncovered.

The standard control discs are expediently flat plates
and have a suction opening and a pressure opening.
However, the standard control discs can also be cast
parts and then likewise contain a suction opening and a

pressure opening.

If the control discs are produced by punching, laser
cutting or water-jet cutting, in many cases no further

machining is necessary.
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suction and pressure side, the invention can be used
if the respectively unused suction or pressure

opening is covered. According to the invention, 26 FEB 2007
fibesehoyLa206PNPl ete liquidgring gas pHep,BE20©@6/004742

conprising 10 single-stage and nmulti-stage machi nes
and gonpressord stages with different axial |engths,
can he equi.pped . al | _poi nt ith the s :

BBR. AaverraBB o, 5 aBRRPiPetlat B T SLA e
Lepogt Edvarsthgsdusn enbedementsrbemdof wilth f ered@rence  to
CROPLBEBhSaSaReh S¥&d. 1 Thizsi dans 15 that narked
savings I1n the fabrication and assenbly process
accrue. The production costs of such a liquid ring
gagupynp asHoas e at Nergefidr er omsyder ahiny |fowar . the prior

Provi sion iLs,adya o) . de for the control discs
20 to cont&fh %ﬁrgﬁgggo%%%?ﬂgg’(holes) whi ch are,.

Féqureed sbpwshe fineti oRbefiMABt cBAPRessBRICf B5RNT 928
exanpl e fopuhBeactbagifdy @adcnbi chvaieiqaptional ly open

or covered._ In the case_of. a single-sta design_of
FREUBEN, FROVE5AWAFCRRENECBL 87  Boti BT SdF 438 3R bBEFP
si des needahebhdihbetsuche oinvogenion; vt t he pressure

Qpening, t uctj on gggr { eSY 0 eTo;s e
an 86ered.2$ﬁg§st§%da? c&%trpﬁqgﬁscgﬁgie ei%%dig%tl§he
flat platednvepting hBvElanstitEYon opening and a

pressure opening. However, the standard control discs

SRaSq st,rﬂ‘?%ztaanco Aeh A N8 s %%S 915852008 gas

| " pressure open _
comtor.ol Thli s chaar ewpr dadwedd ey punchir¥) #B8eprrapgefngn

U Af Bl GHddNB Ak "BRAY EaSLSeAOpf ULt BREEL 9. The
machi ning I's necessary. 2 6 EFB 200 .
working spaces 8 are bounded axially by control discs

3, 4. As can be seen, four different control discs are

needed.

Figure 2 shows a pump according to the invention in a
similar illustration, in which pump the control discs
3, 4 with the suction openings 6 and pressure openings
7 are formed identically to each another. In this case,
the pressure opening 7 of the inner control disc 4 of
the left (second) stage, and the suction opening 6 of

the inner control disc 4 of the right (first) stage are

covered by an intermediate wall 10. The pressure
opening of the inner control disc 4 of the right stage
is connected.via a duct 11 to the suction opening of
the inner control disc 4 of the 1left stage. 12
designates further openings required for the function
of the pump.

Figure 3 shows a single-stage pump, in which the two
control discs 3 with the suction opening 6 and the

pressure opening 7 are formed identically.
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wi |l be described in the follow ng text using 25 FEB 2007
advant ageous enbodi ments and with reference to
ABPepEgd1gsauwhngs, in whichy 5 Figure %c%h@yséowmwﬁz
ring gas punp fromthe prior art in cross section;

- Figure 2 shows a first embodi ment of a quuid ring gas

u ccordin t i nvent i ur
Eéggﬁgyf oF e b‘fq a41 ngﬁ‘“ﬁ? r¥ n§ agsvﬁﬁﬁlp 103 a%%%\?d&ngd%
Bhe #nventh orsheancduEitgone dpshdms ab camtd olth@i spressure
%%gggggng to the invention in plan view. Figure 1
shows conventional two-stage liquid ring gas 15
punp. This has two inpellers 2, which are arranged in
two working spaces 8 and are carried by a shaft 9. The
wor ki ng spaces 8 are bounded axially by control discs
3, 4. As can be seen, four different control discs are
needed. 20 Figure 2 shows a punp according to the
invention ina simlar illustration, in which punp
the control discs 3, 4 with the suction openings 6
and pressure openings 7 are fornmed identically to
each another. In this case, 25 the pressure opening 7
of the inner control disc 4 of the left (second)
stage, and the suction opening 6 of the inner contro
disc 4 of the right (first) stage are covered by an
internediate wall 10. The pressure opening of the
inner control disc 4 of the right stage 30 is
connected via a duct 11 to the suction openi ng of
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the inner control disc 4 of the left stage. 12 _
desi gnates further openingﬁ required ror :he function
of the punp. 35 Figure 3 shows a single-stage punp,

whi ch tﬁen?mo control discs 3 with the suction 28 FEB 2007
opening 6 and the pressure-gpening 7 are forned

identically. 2 6 FEB 2007 wo 2004/102002 - 7 - .

PCT/ EP2004/ 004742 Finally, Figure 4 shows a plan view

of a control disc 3, 4 mnth t he suction opening 6 and

the pressure opening 7. aﬁ“ﬁ'?ﬁ%”?OO? -8 Pat ent

clainms 1. Aliquid ring gas punp having one or nore

Sma@ﬁ$u1ththe@@E ﬁ@mﬁaW%v@n@DBKbngrsHQQ% @&%ge@n which each
eccentrically nounted therein, flat

ﬁ‘t"?oF‘ Eﬁg% DY FPAF (Rar BBuh’aP%Jrﬂé?rmerRu f§CspaEEcally mounted

a>tihalréyn,or1f1tx1t lecaitdes, danck adj,acontchddChbsuRg Qli@rmﬁrfk%ng space
pgoghand di schaOLge of the conveyed

far . a
% % ?he AT kT AYTS s palt acePfe WGHEr OF &%§8§e{% for the

4)Supemgarfcbrdxedhad@ﬂtm:airiey cbnvéﬁecea;:ah; abh@hdWetdh the working

i c td on a Sur eni n

c%ggg%tgélze F%g%lngl%dﬁv e&sgg%lppogg %?#(ﬁﬂﬁ?téfally to

| eash ower @ﬁthhedgpéxnakﬁﬁu@ﬁ;oﬁ)<@w admepe@ebﬁf& dHe8GBgs (7),

t L ur i eratio
(ool tlseh, 2ol ULast: LS ORI L Deese one

coVerréd Byeadpeteht, househgtipartentrbs @55c$0)3on4bhewhlcn are

f wa [ ( The I| ui d
ohde fsguaseavliam Uie Logehl e () b TRl i e o coe

tﬁ&?s?hénﬁ% ?QNOEﬁ%ﬂﬁ§S(3ﬂe4yxb@ﬁﬁdl@nyKUheenopenuagmg parts
(her ebo) es) 622} idbata g BASFeM LOTALN BRI MG 9, Of

The liquid ring gas pump as claimed in claim 1, characterized in
that the control discs (3, 4) contain further openings
(boreholes) (12) that are needed for the function of the

compressor, which are optionally open or covered.

The liguid ring gas pump as claimed in claim 1 or 2,
characterized in that, in a multi-stage design, wherein the
control discs (4) arranged between two impellers (2) are needing
either only the suction opening (6) or only the pressure opening
(7), the openings (6, 7) not needed are covered by an adjacent

housing part (10).

The liquid ring gas pump as ciaimed in claim 1 or 2,
characterized in that, in a single-stage design, wherein the
control discs (3) on one side are needing only the suction
opening (6) or the pressure opening, the openings (6, 7) not

needed are covered by the axially outer housings (5).
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20 conpressor, which are optionally open or covered.

3. The liquid ring gas punp as clained in claim1l OE

2, characterized in that, in a nulti-stage design, 6 FEB 2007
wherein the control discs (4) arranged between two

impel lers (2) are needing 25 either only the suction

opening (6) or only the pressure opening (7), the

openings (6, 7) not needed are-covered by an adjacent

housi ng part (10). 4. The liquid ring gas punp as

cl Bigretiquicclaim lgaar @ymp 3&5ChBﬁaeﬁeﬁhzaﬁeimfthﬂbimbnl to 4,
a Si S er the control di s (
onééﬁggégegagggegﬁe% I ng onIy ﬁémsﬁ% i on opeﬁlgg’(g; are ftlat
orp¥4ﬁ?%3@@§stetep@n¢n@PCHJQ@ openings(¢)6,and) an@iressure opening
neeged are covered by the axially outer housings (5).

35 2 6 FEB 2007 -9 5. The liquid ring gas punp as

clainmed in one of clainms 1 to 4, characterized in

t hete t heqini 0y cRI r[ﬁ{mpd'agscscl(a?imeé) 18r 8okl ate ALALES: o 5,

and contain a suctlon ogenlng (6) and a pressure
opetfifFtecryed Engthahe W?cﬁﬁﬁfﬁqlnﬁl@aé pénpdasare produced by

C| ghiERd nigh  08€e Ofctltaingsod W -5 e€haracteri zed in

that the control discs (3, 4) are produced by

punchi ng, laser cutting or water-jet cutting. 10 7.

Thméuqmnddlmggaﬁsptpmpas%cl@arm%l AnO0RBeOL ClALARs 11 to s,
harac eri zed |q:that the uni formcontrol discs

(3Cha}f§a areélcz: 410 o1 BiTd "COGAOET NS et P3RCHpéRi nfy are cast

(Gpamnd andpreessaie apenchgon Mpening (6) and a pressure ‘opening
(7).



