; @N\e3e3L0| | }t~".~~6~TL! &AD 02/327G6 1 i 5 10 15 20 25 30 Punp with
pressure-indi cati on nmeans PCT/ NLO1/ 00764 The present invention relates to
punp co IS pi ston/ cyl i nder assenbly which forns pa is to @
fitted Wg%(%@%t(’gi ner, the pressure in said container havfégﬂi‘%ﬁ@gkf ’
increased or reduced with respect to thg environnent by actuation of said
pi ston. A punp of this type is known from European Patent Application
234607. ThiRunpuwithipsessiwedngiogionimeadsl on a bottle in combination with a
rubber stopper. However, it should be understood that the present invention
isinno way limted to punps of this type. By contrast, the invention
covers all tynes Al iRARSH YMtE o Butd @EmbAsing HhiS@h/cHindir BschN g S 1 n
order to place t%e contents of the conhtainers under ah el evated pressure.
Punps of t Hiosns ppeoferys tobafitied iongytantaipdrt theipréssuraan said contaimgphafingtoreai ner s

vy, The panpe ot aiged b REF e bR Dy b oL B BE Borh

reduced pressure and an excess pressure with respect to the environnent.
This is dependent on the product which is to be stored in the container in

questi on. Ruppspet thihtypetiy feovwafient BurapeapiRatenp Adaticatioa 23¢AQ7. dhés BRI or
the user is at .J.s difficult.t 1eS. t r
reduced pr euss'ég }éSlf\}\%rlleghonhaeb%l{%%mac(égﬁtﬁgag‘%gwglu%%ﬁég&ﬁ%ﬁséﬁf ?S“(':?Qféaﬁ? t.sslh?ﬁléifiéef ore,
in practi caindeR@odtth@nthe prexbheimvenivhi i8uedoundy lim$tdé o pufis aF thiargley Bany
appreci able work is being perforned. However, this tinme is highly dependent
on t he §ualdoniass therieventipp covaalliypesiad pymps veheh stenesedrincpbialipn ehthcannot
be influenced a]jd\é?{]ﬁlogﬁér tof Phe &E\%%hﬁ%ﬁﬁé‘c&hﬁﬁ%a% 39{‘9&‘%1&5%9& ?rés%g on

the contents E) e contai ner. nore i nportant rrs that for certain
product s t Hungesifrtbd tgpecrasy fpnmessingle uait widdihe dd @roap odficentamesrdfithis aype For
exanpl e, strawberries have to l{t}ﬁgdﬁofleﬁ at an agcurately defi ned reduced
pressure. |5 M3y IBIFGALeS 1908 S8 fodhe D B samothel¥aX ¢ r anberri es break up.
If the reduced pressure is insufficient, premature |loss of quality occurs.
The object of the present invention is to enable the introduction of

r educedSpr éBeunenpaceorbes o thedswantion ican be asebivt ginamte botha tedecedi pressfirea punp
to be netered nore accuratel%..t VtVO 02/ 3276 2t 5{(’{:‘T/ NLal /80764 Itn t he
punp descr iBSPREEESS PRSSTUC obith EFsPPY 8P SPEHOTRRH AD1% 5§ GeRSPFS L S nder
assenbl y i SrodiRy Wvled ivid he folell @ BrelcbkRineaitquektigil can adopt at |east two
positions as a function of the pressure di qu erence between contai ner and
environnment, a first position where there is little or no pressure

di fference a . secon i tion, which.,s_ dhspl d Lt ect to said
first posi t}%grgﬁs ?/\f/?\tglns t?ﬁee%%feegosuﬂl?em\égsg gﬁ?gel%’ei Qggéig%gbaa Cgrﬁl)\ﬂrr Eehﬁu%sggl?s t|%ﬁtclllscat or
means [20i ndliffic@R s gudse whiethér the exBess Peiseit op Fedbitedpidssiipd ahRiERthak appliddhe
first position tg the second position or vice versa. Use of indicator neans
in the pisttyERningHenibaentnbhsrelor ihPEeticse oPHatign srofignioenipredgmtihsichat i on

of when the;fHesl fadeASETPraiBESHbA QibelmaPtrRtnbd SISHE G NAR RAE T figafNed-

dependent on the quality of the pump, wear to the pump and other factors which cannot

be influenced. Moreover, this operation can place an undesirable load on the contents
25 of the container. A more important factor is that for certain products the desired excess
pressure or reduced pressure is critical. For example, strawberries have to be stored at
an accurately defined reduced pressure. If the reduced pressure is excessive, the
strawberries break up. If the reduced pressure is insufficient, premature loss of quality
occurs.
30
The object of the present invention is to enable the introduction of reduced pressure or

excess pressure into a container with the aid of a pump to be metered more accurately.
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These indication neans may conprise any structure which is conceivable in
the art. Exanples are sound indication neans, colour indication neans,
whi ch may_ ionally act electronically, or other indicatjion . These
are all éﬁggg&gﬂgthe fact that the plate-like part noves rﬁpggﬁﬂ@s%%cond
position, which is different fromthe fir posi tion, 15 when the
appropriate pressure is reached. It is preferable to use a plate-like part
whi ch i ncl udeteammhpdescriteai 46008, this $8j¢0d isS hetilaledC i the QRN BIsBirie)iddera
result of the part turning over in_a design of this txpe. Thi s _sound can be
i ncreased bApsembly jisproyised pyith & platgbkgopart whichap jadaptrad lesst BvBPSIURPSHS S on.
The 20 pl ate- L ke I : i t he
" space Si tuaftﬁlé%}log’bog\r}gé Pﬁgﬁlﬁ\gg{%ﬁ]ﬁﬁgé}%{ﬁg‘eﬁ %f){lltraﬁ’%reglg}d gx%ﬁ)%@fengiaﬁrggporsg serves
as a sound vaieexe tHere ishitde oasepresduee differdricy and a tsbnd qusitionawhiok is displasdced by
fitting _specific sound-jn Iuenciqg means, such as qne ar nnrg openi ngs, in
the said sotifiresBsCt owald BEhBPHEOM Hee SIS PIRTSHIS Besn geressed ot JEhle or
visual T eedhgiehoPholaibildirod td GidyRIcORTHARaASo P Bl ERRAR GromPfhe!firsd S
al so possible to influence the indication, 1.e. to provide adjustnment means
whi ch can esitisado dietsaerndipositios opvadwese. or t he user to adjust the nonent
at which the indication becones active, i.e. the structure can react at a
hi gher or | ower pressure. 30 The plate-like part may conprise any nateri al
whi ch is cangehv@allctor tndaie iRftte pistef/ty BRdeTRE@RMAN AR hrd¥lides teCuseAGRATA N T 0
a further preferred enbodi nent o? the'invention,” the plate-like part is
producdd byindipgtiant ¢fowhemibiediepigedoexdess presiipd agrediesdepragiuee has begntrgaahedver

the part c ri ses. a base t t he ac -1ike t., -wWhi ch passes
through  voese e et Mot R r A b ke e B een
them t her &Exagplestdrabsuirid iadicpedrt meddy, Solpar indivaioh aicand wigehisad optiogdiyess or
may even be connected as an integral hinge to the correspondi ng base part

or the act ! elspirmicallyy or othsr mdicationgueasa Bhsoare el dapadhpn _&Iwnfa_ﬁbtmts&&pbpt h
for excess pIAETRE bl ARRCL 6 #h%%%ccﬁf&dpoéﬁfaﬂ,c\gﬁfcﬁriseéi?i"éxte%]t ﬂgﬂqlzt'hg?ﬁét%lﬂfiﬁoﬂzyp' cal
e atu at a redu . ar

exanpl es ar nover "pol h ced pressurée o rrespect
t o t he 16nviwlentkabpprrostianpexaess rpachséur e of approximately 1 bar. It shoul d
be understood that this is highly dependent on the container used in

conbination with the punp and the products or foodstuffs stored 10 therein.

Moreover, aegGheiRBid @ Be fam:l{atg-‘?i'ke &R Qe AP M 1aks Bgﬁbie’}ibgﬁﬁ;%npﬂ, sobhd 5ignal

possi bl e for the user to i uence the sound or other cation provided.
| nst ead of dahde genarited kaekessliwhthayrictiomang bvdren gaasigaéthibiypehbhis sound

above-descri bed plate-ljk art, Wit staple 1. .S posi.ti it.is SO
Sooe 1o Ctiom desBragihr Tl herbbl b ROnt oyt BB bty
excess 2pr epIueikvbhg iy arvinzBd hivBe Fed eAd o PthaFRstoS 4 Ttlheﬁ%?l:@ sifuatddl sbolé e sound
signal, can be igr adually emtted to the environnent. i ndi cat ed above, it

is al so pogdatpiliée part irs hepigion oupisionand ecrues asm sonnd bex.ilorhis apser thezpakityom r od
systems or (thelo, dg9)009 ML EN4A S ONNSGIRA L0016 RLAL Sidab kS BRLLgnd € 1S

al so possi Bl 0 usSe a diaphragm’or er plate- € pa opts a

di fferent aglnasie opéniAgy, &5 thel sadf s@ind @3 eWHeh puhpintier ik hinaef is tghen an

i nfluence of higher. or |ower pressure, .
audible or visual feedback of when the desired pressure has been reached.

25
It is also possible to influence the indication, i.e. to provide adjustment means which
can be used either by the producer or the user to adjust the moment at which the

indication becomes active, i.e. the structure can react at a higher or lower pressure.

30  The plate-like part may comprise any material which is conceivable in the art, such as
metal and/or plastic. According to a further preferred embodiment of the invention, the
plate-like part is produced by injection moulding or by stamping. To enable it to tum
over, the part comprises a base part and the actual plate-like part, which passes through



According to the present invention, the plate-like part has a stable first
position and 25 preferentially noves out of the second position to the
first pogjti j.e. the second position is not stable. ur al it is
possibleﬁ*%Pg 7(e’&arrangemsnt to be of bistable design. Aﬁmghg%@ﬁkéﬁt of the
invention which is currently preferred wild be described below 30 with
reference to the drawi ngs, in which: Fig. 1 shows a front view of a punp
accor di ng tthe pleatebtrigicemant. Bepveed tsdmwhert livea pansition paus Thastpae may fdvga 1 in
cross section and fitted to a contai ner; WO 021 3271(> 4 Fig. 3 shows a
detai| of dedused AHEkNSPS PhBapexEeby pRmeEah as A interts) NNeq (9 Bis7oFemgdinga, b

show t he Sé&mtﬁpa&nﬁd%‘ghgﬁ'l ike part in Fig. 3 is attached. In the

figures, 1 denodtes a vacu np. As has already been indicated above, the
5 invention can be used equally well for an over pressure punp. This vacuum

u 1is to be.used,in conmbination with a plug, which is illustrated b
Raebed B nes Micie]absVe, R Gumpr st gef b D A ixg P pesfre SRRNRSRAT The

same appl i ggafc@dtpr@siteCdppBtations. PopibdiCexdmpldd bl $ tEASFert ffint @t Refeddl@ai gns
are possible. Punp 1 conprises a cylinder part 4 and a piston part 5 which

nmoves i nsi duessere pf hdbbarpaith Eespert alot thet envivdnment andnaih ecxgessPpresame 1 par t
5 conprises_a hollow pist t 12 ich j l.osed of f. at on nd a
ol osure pr approgmpfly, PhE.IF shaff el piiiend fuRRch et sttt BEaT
Cl osure pl abftathet sERHL cohBIaiBt dlithPitie SudiP hitD tiRNBrod BED ok BEdstuBASBreAar t
13, transition part 14 and the actual plate-like part 15, which reacts to

pressurl®. Nbgrainal [y, the plate-like part may al so be conposed in some ot her
way of one or nore materials. 15 Moreover, there are one or nore openings 9
in the hollow piston stem 12. The closure plate 8 has a stable position.
The first NMailebeerpasiotding té & faftbswemyodimaiti ofuthe Snvednbies, itiiy poisitde gosthiei on,

there is no pressyre differenge on either side of the plate. shed |ines
show the sé€ght? ﬁ&@‘?’ﬂ‘ieow,e JoHn r(,‘ﬁheét'“_ lalqn prpy s?@s&fdp?fgg@&.ﬁ@ﬂrﬁ? erence
in bottle 3,208 Whidh $Ap B@Céen&‘ategih@y oV iR bEa IQQ-%QeQﬁ?f@ﬂﬂ-a Q{gtﬂ%m?”t

into this second positionout of tthe first position takes place suddenly,
with thé reesitibntihét also pdssibke, bly alidplaoment, iccgaperats atapordtyi iediuced prgEsurki ed

further in the hollow stem 12, and the_sound is influenced by the. position
and | ocat i & 8F°S mécsagsﬁﬁne& vyt 9@ A4 O 1200 e Ribined SRPrhE o gt
pump 1 has BeeRofiihiiRlhiPed i @RLAIPGIm@Rd handle 6 has been actuat ed,
closure plate 8 turns when the desired pressure is reached, with the result

that the desired sound is generated and the user is provided with an

i ndi cation that.t roprigte excess or reduce ressure_has. been
Feached.  ad-nddisal BBOE LA pFHHIER: s # FBNE thaBer 7 20 SpABRPo ARG e
second2posiffdn®fod §s@imditadthdrideBighd Whithi e abaRcie@ss Y SlateHil@ past, #ioWkoa
detail of a further plate-like part, which is denoted overall by 25. It
WO 02/ 327Gpossible to use a diaphragm or other plate-like part, which adopts a different colour as a

result of stresses in the material under the influence of higher or lower pressure.

According to the present invention, the plate-like part has a stable first position and
25  preferentially moves out of the second position to the first position, i.e. the second
position is not stable. Naturally, it is possible for the arrangement to be of bistable

design.

An embodiment of the invention which is currently preferred will be described below

30  with reference to the drawings, in which:

Fig. 1 shows a front view of a pump according to the invention;

Fig. 2 shows the pump illustrated in Fig. 1 in cross section and fitted to a container;



5 PCT/ NLO1 /00764 conprises a base body 26 and a nunmber of flanged |ips 27
extending there from This is clanped in the desired position with ring 28.
This is s gvxn in nore detail in Figs 4a and b. It can be seen fromth
figures th /13?173"top side of ring 28 is provided with a ps?T/Néﬁ”Wf’th
tapers to a point and presses the plate- Iljfe part onto a rubber ring 29. A
5 chanber 31, inside which the flanged lips 27 can nove, is delimted

bet ween ri nEig28siesweb 4 dedaDott £Yarkindlef Bt plabeelikopdrgungi st on stem 12. The stabl e
position is shovvn in Fig. 4a. Starting fromthis position, as a vacuumis

appl i ed, a PBat®bishre ﬂi!f‘a‘f"@y pewhich Fhf‘dﬁétﬁlgkelﬁ’éﬂalbfkg 8as dttacheds a result of
the space which is present, with the pivot point being the attachnent point
at 30. This is shown in Fig. 4b. 10 The material used for the plate-like
part 15, 2Snnthy flumrany deabes iaabacuhincpurnis Asbanalready Heeprindicatad tbowyiale as
for exarrpl e stajnles g steel . The thickness is dependent on the
sur f ace “ar aventioa ca%Z*F é?j} eflually, well for AR Oy SrRECSSYNG R PEHYACHER RiBHb bilsrent |

the thi cknegs, &ear?meeﬁbﬁﬁh@ﬁ xv.@s %Tg[r?%‘evdhich' il 1R a8y d%ﬂ@d ties | ff Sgezl i ke

part to be designed 15 1 n such r that elastic ‘detformation readily
possi bl e amincertbdesswmt forithpart ef thlerinvmm«ane'ﬁhe sagneeapplicetd thheawck bétmrmr e

di fference dis ears. Alth h the inv as been descri bed bove wth
Fef er ence. b 18 A5 G 1% AMheR AGORHEAE PORIDIE TR BumblitaA Sy B PRH Fifor ous
modi fi cati gRstoRnMrtBewiRHanbwstiRiige 20 PRENOSIHTENS amﬁtewuhd@wdw '69 Pisi@m t he
scope of the present application as described in the appended cl ains.

W02/ 329GG mrich aomnw@’ra/ halbw pie@nedem 12pyimph qmclpsadmfﬁ el enengnchby a closure

pi ston/cyli ornms_ part of is to,be fitt dtoa
cont ai ner (@% tﬁéts rpégt 5&%@"“’% Sggfod”%eéln‘?“é}f AL P TR A C(:Jlof}geﬂ?? RITBHE s or
reduced wi tfforh Qﬁd@ﬂcbty stamping afd ¢bPAEER Al baby pa€ 1 8k dmetioalpasial Hardi hk ABAD) |

characterized in that the said piston/cylinder assenbly is provided with a

pl at el i ke pHrte-liggineR 1Savhiglorractstto pegssures Natupdlyi theomgtedﬁceap%ﬁ@madﬂe kst the
pressure dif; I}@' F&fﬁ BEERRD “&9%tf3h981rlglﬁﬁqn§t@%1§°””em a first position

where there tl'e or no pressure erence and a second position,
whi ch ils displaced with respect 10 to the first position, when the pressure
has been increased or reduced, indicator ei ng present_ to provide an

mean
i ndi cati on JPTRVER LISFa¥ERBAOT f’?"é?rPPWé“&slgrg‘t%ﬁi‘gll?‘i"d’ﬂﬁt?’bﬂﬁ%l%J@Gﬁ@sﬁfﬁsl tion
or vice Vergfe g?has a%ﬁbl@ﬁ&é?ﬁgd %etﬂsgt%l%bsmbr{‘ls"!ﬁb% ﬁ%}tﬁlﬂh&lé fflsCRL or

means conprise sound 1 S generating means. 3. Punp acc ng to one’ of the
pr ecedi ng dhmmvsl,tnonnth&m sha pressiad dlffMCCalrlomthﬂeaxde O(f(Ihq:)pla.‘Bdé Rasheditines
i ndi cat or méans accor.di ng of the [ '

W ehct e SEOH e Stkont nea B n Teh Arisg 4BE Gele e s SE T ErBRe T BodR "

accor dizog t\@lt@&%ﬂ&ﬂ‘t té he emﬁsﬁﬁemqlagbeéd@acuea mrvexheﬁthﬁtostmsdse%xﬂi Sositidhe part
is arranged in the piston. 25 6. Punp according to one of the preceding

cl ai ns, i n omhpEhetfirst positpngakas pigce phddendy, vtstbaiesyltithatpr dicketdatkvsiod is
sound- tuni "g%n&%?éﬂ.sTﬂ;?)xs amplified further in the hollow stem 12, and the sound is influenced

by the position and location of the openings 9.

25 It will be understood that after the pump 1 has been fitted to a container and handle 6
has been actuated, closure plate 8 turns when the desired pressure is reached, with the
result that the desired sound is generated and the user is provided with an indication

that the appropriate excess or reduced pressure has been reached.

30  As well as a sudden transition from the first position to the second position, a gradual

transition is also possible.

Fig. 3 shows a detail of a further plate-like part, which is denoted overall by 25. It



7. Punmp according to Caim6, in which the said sound-tuning nmeans conprise
at 30 | east one opening to the environnent fromthe interior of said

cylinder. 8. Pu according to one of the preceding clai i iLch the
sai d pl at¥O ¥R &%art is provided with adjustnent neans. HFQ%NE%?@B&GD 7

PCT/ NLO1 /00764 9. Punp according to one 051‘ t he preceding clains, in which
the said plate-like part conprises a part Wwhich is produced by injection

moul di ng. .cBmphSesbaAs BodyB26 A ARUMTbEdfHlaviged lips 27 extending there from. This is
zupkf a\ V\]c;} ca] ca] ca] ca] ca] ca] cRa]cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

na] ca] ca)] c&jamfesanchs desijeda]oshion avifi Bng @§: This 1s shown in more detail inFigs 4a

L R e el s sansalay oo
#b##SFSSS PIREH 300w Bieh Xdeeafocapain] arll prajseaitea]isallikalpastjons] & ajbbet ciap 28] Aa] ca] ¢

al cal caV] cal] ca] ca | 9Re&h 0 "'"8(t *[ 4+ +
+], h, % N \5/J , ,cg]amp]@fo}%gggigealv%ﬁ:lnct% (f:‘l%!lgea 1(1:]%] 207a!:efnar]ngee, is %ﬁirﬁﬂgg ngLtween ng'ng)2\§1) /

1] wr he” Y] ]a}wggi}%%]t%g%i%%gﬁ@gﬁk??gfﬁ&rﬁ%P?ﬂ&ﬁlkﬁ@b&ﬁﬂi&ﬁis“sﬁ])%ﬁ]iﬁ@]g‘?%.ca] cal

caJ ca] ca] ca _
1y1| 12223%Bta7iag Jtom- tHis position,,a-a y@0OnMAS applied, a plate-like part 25 will easily be

e e g caleal calenl cehest e calcaloalonl Soheh el sahe el o
~10%& () - VAGeH® $ofnt a0, TRMBEKIwMB@i2 0 & () - 1090& () - " FUI K- 10%¢&’ () -

1 10%8& ()-! 100& ()--, 109%& ()- 510%& ()-- 10%& ()- Y40%é& ()- XD eF-

109%& $010%& ()- s10%& ()-3! 10%& ()-! 10%& ()-! 10%& ()- Y 910%& () -

FIVNC 10% 1o 100 10BEOURE O LIS ) BB Ohahich s known i
the prior art, such as for example stainless spring steel. The thickness is dependent on
the surface area, the desired pitch and the like. In one exemplary embodiment, the
thickness is approximately 0.1 mm. It is important for the plate-like part to be designed

15  in such a manner that elastic deformation is readily possible and, moreover, the retun

movement is ensured when the pressure difference disappears.

Although the invention has been described above with reference to a preferred
embodiment, it should be understood that numerous modifications may be made to this
20  embodiment without departing from the scope of the present application as described in

the appended claims.
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difference between container and environment, a first position where there is little
or no pressure difference and a second position, which is displaced with respect
to the first position, when the pressure has been increased or reduced, indicator
means being present to provide an indication of a displacement from the first

position to the second position or vice versa.

Pump according to Claim 1, in which the said indicator means comprise sound-

generating means.

Pump according to one of the preceding claims, in which the said indicator means

comprise colour indicator means.

Pump according to one of the preceding claims, in which the said plate-like part

(8) includes a stable position.

Pump according to one of the preceding claims, in which the said plate-like part

is arranged in the piston.

Pump according to one of the preceding claims, in which the said piston/cylinder

assembly is provided with sound-tuning means (9).

Pump according to Claim 6, in which the said sound-tuning means comprise at

least one opening to the environment from the interior of said cylinder.

Pump according to one of the preceding claims, in which the said plate-like part

1s provided with adjustment means.

~
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