11111121111212111221112111 Do, 0 30 21433 . Punp with pressure- ig@@isgatdg@n
nmeans The present inventi Onwmﬁlm“wmllmwl punp conprising a piston/cylinder
assenbly which forns part e fitted to a container, the
pressure in said container havi*agrneds be 5 increased or rgeyg 4 4, h
respect t oWOHRBEEi r onnent by actuation of said piston. A purr%qg)P’G?hi s type
I s known from European Patent Application 234607. This punp is used
positioned on a bottle in conbination with a rubber stopper. However, it
shoul d be uPwlap svithpdessiredindidatiopmeansnt i nvention is in no way linmited to
punps of this type. By 10 contrast, the invention covers all types of punps
which are used in conbination with containers in order to place the
contents of Thepresst fivestion rehattsrto arpueipesoatpeising racpistop/eylinder agssmply WhicB t ype

may forma single unjt with the lid or. cap qf . A IS ot or
may be i nt egfosnenatt af ¢fyis %@pﬁ@ t?ﬁc?ﬁ@mFri’ g‘eﬁ’ﬁesglggnté'?%?ﬁg&m\%é&ﬂ}@gf ﬁggpurrp
accor di ngs t O kR8sl By feut N wilifeshiet tedBdervitogen bytactubtidrhofsaidgustared pressure
and an excess pressure with respect to the environment. This is dependent
on the product which is to be stored in the container in question. Punps

f this ty i i ThESunipsist hat
of this type A[h%%t%ﬁfggg?glgﬁ@%% E-:gf-ogegleaéiﬁ AppacHich 34667 THRGunipSist ha

Is 20 diffic | xcess pressure or reduced pressure
whi ch he hasuseg pbsitichedyonpaopierig combisatian witles rubbarssorpes HoWsVEn rsheylfl b

operation is often .continued yntil.. . i -har i gbl e
obrkCT s bt nistaratd ahe Bitat dbvenyifh B i L Wy, RS RE bUmBEYe SRTKREL BY, °
qu?: ity q)((ﬁj t&l\;uglt@gtmw iﬁhtﬁbr'z}tioﬁ Gowtdfez:lpwpips ahphmnl shelricli amtuneéllmomhmé@ommﬂl Pﬁ
i nfl uenced. reover, i s qperation can.place an_un e
contents 25 @ntaipges HhHeRdsy Weﬁgce ?rB?"Eerﬁﬁrﬁ%ﬁf ziﬂxﬁa'fﬁ%t"&%gﬁsé{ ?ﬁg{ie# gl;%gsggér]t ain

products t hepgasd §a; W foRiaSSpleuItlf with thediborap o€ vortainersof ithis ogle.  For
exanpl e, strgﬁg@rri elég ave%{o be stored at an accurately defined reduced

pressure. |fotmay beintegeatedinos senpledita the)liddn oM@ otheRWaY.st r anberri es break up:
If the reduced pressure is insufficient, premature loss of quality occurs.
30

15 The pump according to the invention can be used to generate both a reduced pressure

and an excess pressure with respect to the environment. This is dependent on the

product which is to be stored in the container in question.

Pumps of this type have found widespread use. One drawback for the user is that is

20  difficult to guess whether the excess pressure or reduced pressure which he has apglied
by pumping is sufficient. Therefore, in practice, operation is often continued until such
time as hardly any appreciable work is being performed. However, this time is highly
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
oceurs.

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.

T
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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
-punp to be netered nore accurately. *166166* WO 02/ 32766 PCT/NLOL/ 00764 2
In the puq;P gﬁ_fﬁgé bed above, this object is achieved in tgeginiddbddes

pi st on/ cyl ® assenbly is provided with a plate-like part which can
adopt at least two positions as a function of the pressure difference

. between container. and environnent, a first position where there js little
or no pressn eheipifmpr descrbednaboyes thin abjeploisi aghigyed \ifi hat said pigpn/edindes v ¢ h
respect to said,first Si b 1 i i or
reduced, | r‘i‘fﬁeg’giyoﬁs pﬁ%‘}i esd ‘%@?%8%&@%&%@%?%%@9 gﬁle?ﬁgﬁgg? iggﬁ&('s_)?%a

di spl acenentfufdtionof e préssse diffranceibetween containeradrrhvizortnenton figst pesiéan ver sa.

Use of indicator neans jn the pistqgnicylinder . - BRI QW e user
w th an 10 THsen e bRNISr R EFSRRG St A Ek sE3E Rouof Ml R Mifedd

pr essur e shasyileREpdce & Sd first 580N, Nehenathe Phesstira s besn iwnqasédser wryced,
structure which i's conceivable in the art. Exanple are sou d inﬂéc tion
means, col oundigatefi roeans beingpeasent twm’yﬁler?&yn@ﬁ%‘1°8$§|a|@sp agemeny g M5 Ry |y,
or other indgj ' based on the fact that the

pl ate-1ike g@#@g%gggggﬁﬁﬁ%pt gﬁgg?gﬁa@%%sition, which is different fromthe
first position, 15 when the appropriate pressure is reached. . It is

preferable use | at e- 1 i.k B i ltBe A% WillOdh A
sound Si gnaﬁ%ec%ﬁmg@ﬁ%rewgﬁt%ghgg{ S{étm)r@gislﬁ { a%%h{ﬁﬁgé%rg?lt%tﬁgr ny ng over in a
desi gn qb t hhdicdtiop@f wHehshe desired exaess pressurecorerdeatdipyessinet has beerheeaghedt e- | i ke
part as a closure of .a hollow piston. The 20 pla l.i | 4 ranged at
the free endhgte indicafionsmgans o °?rH%"s§paé‘c¥es"§’f’?"B°a¥V§§hé%g@%&?@eﬂe %I tgé 3‘?‘ like
part in the H?(iaﬁlbfég af¥ soith® iricationl nfeansy esloasindicaiomniedrsx which rhiy eptvaally, t he
quality of the sound can be influenced by fittin

e
sound- i nf | uesteleejromisaly, orsether indicatipa meansfhese foeﬂl ﬁg@ﬁlq%&? et gt & ound

box. \When sl i ohihobithuothdBEbdd dotiriBhRicRT: diffudhblrém e fispymltiohpedback

of when the*desSired pressure S been reached. 25 It is also possible to
i nfl uend$ t hwhennisk apptdpoiate pressuretisxepahgdi de adj ust ment means which can be
used either by the producer or the user to adjust the nonment at which the

. Tt is preferable to use a plate-like part which includes a stable position. A sound signal
can be generated as a result of the part turning over in a design of this type. This sound
can be increased by fitting the plate-like part as a closure of a hollow piston. The

20  plate-like part is arranged at the free end of the piston, and the space situated above the
plate-like part in the piston or piston rod serves as a sound box. In this case, the quality
of the sound can be influenced by fitting specific sound-influencing means, such as one
or more openings, in the said sound box. When pumping, the user himself is given an
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
plé\te-like part is produced by injection moulding or by stamping. To enable it to turn
over, the part comprises a base part and the actual plate-like part, which passes through



i ndi cati on becones active, i.e. the structure can react at a hi gher or

| ower pressure. 30 The plate-like part may conprise any material which is
.conceivable in the art, such as netal and/or plastic. According to a
further preferred enbodi nent of the invention, the plat e'&/ﬁ’g"l@ﬁi“h S

produced bYOI%RB¥SEi on noul ding or by stanping. To enable | over,

the part conprises a base part and the actyal plate-like part, which passes
t hrough WD 02/ 32766 PCT/ NLOL/ 00764 3 the greatest displacenent. Between
them there {hs gieatesedisplidementpBetweeil ke, tieerd is magansitiorepat. Thischadanaythave kness

or may even be cqnnected as an integral hinge to the.correspond] . pase
part or the ®A¥Ged thigkness.ormay .cv@nifs"gqnﬁﬁqt"cda?sg@l %Wzﬁmlg%éo g}lfnc%"g%f%g%lg used
both for excggs g{gﬁtﬁgg&uﬂwtéga{i ons and reduced-pressure applications.
Typi cal exanpl eg are a turnover point at a reduced pressure of 0.2 bar

with respect to the environment and an excess pressure of approximately 1
bar. I't shoujd. tcah HeSuskbd bBIhABE ¥x RSP HREGNE aplichtihs and

cont ai nefpuség "F(ﬁcagégg%{oﬁéiﬁ?gﬁhﬁt%&%zusgﬁnp and )t( e gﬁéoduc_?@hor foodstuffs
stored 10 tieduceimpreshire capplicatioas cBypicah exawples fare ghumozemhpeintrahe educede
invention, it is poss{ble for the e to tn n e n er

i ndi cation p?rﬁﬁ“ffgafsq'ﬁé?reggho¥esﬁ%%§l {hg kgnél rgélb%s%ﬁdnénvﬁl&gﬁ aﬁeﬁ){“"ﬁ?

gener at ed byagphsximbelyel 8&s dt ishadd Heatrrietstdod thatr thisnist highlys teftshdent Bnpthsi t i on,
it is also possible, by displacenent,.to generate a ienporary. reduyce
pressure  or COMAIREE JIsed HL SO “ﬂﬂ‘ﬁ‘bw,‘&lvﬁ‘? H“‘?’Hean&iathe 8f°‘f3°t§a°5 ﬁ%%%s&fffsl #%regn a
whi st li ngy sogedisi gnal,  can be gradually emitted to the environnent. As

i ndi cat ed above, it is also possible to use a col our change as an

i ndication. Apart 20 fromrod systens or other designs which are connected

to the p ateyiolitGed dhdordihd 6‘% 3 GHER GRRAMLE of e BiFerdioh] ANSHAAMBIO forohe T

pl ate-1i ke par ent colour as a result of stresses
in the materuset toinfhuendehthei sohihd en othenfindicagionrprovidéds desteasr ofs therdick-alsekr di ng

to the present inventi the te-lik t.ahl WA Ltion

and 25 pref 9B~ V%%Segf“ J[egol?y b’ﬁea%ggegééﬁaﬁ%?s ¢ tl%c}ﬁgt‘gm{ h/étﬁfal ?‘%ﬁb

]posi E ihon15 i-.ﬁ)sidohgaitt Sfﬂ&gﬁosbi:cbﬁdgby?fs&la%emmt, totgehdrate aNemporatyl edudet prassyressi bl e
or e art aglrggrgssr; pres(s)ureeivh?ch, “Infh &e a?d op ae %ilpq pe'sulting in a whistling sound signal,

can be gradually emitted to the environment.

As indicated above, it is also possible to use a colour change as an indication. Apart
20  from rod systems or other designs which are connected to the plate-like part, it is also
possible 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;



An enbodi nent 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 punp according to the invention; Fig. 2 shows the punp
illustrated in Fig. 1 in cross section and fitted to a c i ;

02/ 32766 F’E‘i’/"ﬂfﬁﬁf%O?M 4 Fig. 3 shows a detail of a variiHalﬁq&E{M"t‘sx\le)
plate-like part; and Fig. 4a, b show the way in which the plate-Iike part

in Fig. 3 is attached. In the figures, 1 denotes a vacuum punp. As has
al ready beerFighsliliowserdetdiora, vatie of theiplatedike part; amch be used equal Iy wel | for

an over pressure pupp. This vagu u I s to_be used .in conbination with
a plug, whi Cﬂgiéa,&sgg‘gﬂ?ea‘[’@’dn ‘ghn%‘ﬁggpq'l%lﬁé’gﬂi"hmfgr%?s tached, noo”it does not
formpart of the invention. The sanme applies to the neck of the bottle 3.

In this case too, other designs are possibl ?‘ Pu compri ses .a c3s/tLi nder
part 4 and aln thedimresphrdenafes,aivaruumn PrEP; As havalready been gidicated; abgve, the
actuated Mt Pi t Otliel pR&D. ThidQlabifith Phfip Qs St em
12 which é|Ms lglv%lsdégrlg#ﬁ egfedoéﬁghg{:‘gag;;&gﬁcol‘%sﬁr.e epI ate 8. Igi s_tog p%rtSS IS
| i kewi se pr otei beubediiin hombin@ieri wigh acplig, whicti isslivstrated vedaghedslingsda Fig-2om

nmetal by stanping,and rise hase. pa |t d the
nctual  pi ot b gl RR eyt e PRARIATThe e SpAIG G fedtYrine forde

pl ate-| : ke pah thieyasahesn oEﬁr designe afsbssible sStunmp btdeprisemy cylindenparté amba e
materials. 15 Moreover,.there are, one.or nore .openi,ngs.9 in the l.| ow

pi ston st em BIStonpag SCYVB-‘:?E] fpovep, inside ‘éeﬂ!satgn Ba‘%? dﬁgéuﬁﬁcg?”ftgc?hgm?ﬁe&]tﬁ?tg?

stabl e pEsi tpHN5 csmphY KllowORktbR ¥eHS11 WhRh is él0sedtdff &t gnesdntibyra clohee e i s
no pressure difference on either side of the plate. hed lines show the
second posi tplate 8. Pistoppag$ lailkw«élaespromedm@iaw@nqﬂ%g‘s'{: O%F?Rlé‘regdéém %
bottle 3 20 w Yt dmpi o‘?x?ﬁﬂ Gnd MRVRERNt i nto
this second %%é??{t%n oil}?ﬁl& E‘?ﬁ% | rséétjyg%g}ptm?gg’ ﬁ%@gﬁgﬁggg suddenly, with
the result tplate-likeqiaitchS; sthichkresas: todpiessurey Mabuallye the piatedike pag pay 41Ffeée

further in the hollow stem 12, apnd the sound.i..s influenced by the position
and | ocat i onfo§tPo$ m&B@ﬁPﬂ]ﬁféw@fog%“qqr%ﬁr?ﬁg‘%ghﬁnderstood that after the

punp 1 hgs been fitted to a container and handle 6 has been actuated,

closure plate 8 turns when the desire sgure. i s reached,, Wt h .t he
P Moreover, there are one or more opem%g ?n the hollow pisfon stem 12WI‘ﬁe closure

plate 8 has a stable position. The first stable position is shown by continuous lines; in
this position, there is no pressure difference on either side of the plate. Dashed lines
show the second position, in which at least the desired pressure difference in bottle 3
20  with respect to the environment has been reached. Movement into this second position
out of the first position takes place suddenly, with the result that a click-clack sound is
generated. This is 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



result that the desired sound is generated and the user is provided with an
indiication that the appropriate excess or reduced pressure has been
reached. 30 As well as a sudden transition fromthe first position to the
second position, a gradual transition is also possible. Fi ws a
detail of WOWRMWS& plate-1ike part, which i s denoted oveﬁéwiﬁgg. It WO
02/ 32766 PCTINLO1/00764 5 conprises a basg body 26 and a number of flanged
lips 27 extending there from This is clanped in the desired position with
ring 28. Thi somprisehabaseibodyB6 endietanberiofiflfgyd lipn27 extehding theredrom. Jdisseen

fromthese figures, that, the top. side of ring.238 | r.ovi de ! art 30
whi ch tapers® pﬁgﬂba’ﬁtdeﬁﬁg wg@g&‘ﬁtﬂ%ﬁﬁ-gﬁ’éﬁ’ﬁsﬁw‘gé’% ogengeéxgh?gﬁgé? ring
29. A 5 chankgf b3l cal Bl fivki hbse! fygurdsl taatgheltdpiside of #ingl8 ispvevidddswittehi i t ed
between ring 28 and the outer side of thg holllﬁ%/cv iston stem 12. Jh

stabl e posi t P&h3Q highdapers 1o a-pejnt ang pressgs ] ¢ Plats- : dﬁf‘t‘ﬁ’it%a £1 12 afg a
vacuum i ss applinGfl 38 ; Iicﬁgv]ﬁdhktﬁe ﬂ%%ed%%s}(@ﬁ'chn%b,'ﬁd@ﬁm_it@cpb&wbéh ihg Dgas a

result of the space I's presen t he pivot _g&b_nt bei nrgrt e
attachnment paidthe auteggide afithe holove pistan stem 13. dhe gtable positpreisphown ibFiguded f or
the plate-1li arg 19.. 25 . i V\m'!lﬁ_-' il &sild BE prior
art, such asgﬁgﬁlgeé?ﬂ%ué pgflgﬁlaggsﬁg%‘%nq%gﬂlg%laﬁ 2‘#3’."‘5%&%’ ‘lpa_'sﬂ §(,:Iependent
on the surf gsle taman,as tahesulesi the dpaiet whickn isxdpresent, | wikethel pivasipeindbeingl the y
enbodi nent, the,  thickness. is.apgroxi.mately 0.1 nm It is inportant for the
pl ate-1ike p%ttt”t"hfnﬁmlﬂg“ﬁé‘%?(bﬂi‘&‘g qwﬁ%4§. manner that elastic deformation
i s readi{¢y possible and, noreover, the return novenent is ensured when the

pressure difference di sappears. Al though the ipvention has .been described
above with rEhemeissial ysed forgheplaterlikg Pa@ﬂéo%ﬁﬁ‘é}ﬁ ¢ any maigy I‘Hh‘g‘é‘ HWHE’Pé’Pood

that numer oug, e bhCalch 38 ?or{%gmglr@ TR Ess IsPrif g étSel 2h MRRAL RN EcpohddnO b

departing from'the scope o resent application as described in the
appended cl athessurfd@ 624,30z alesirdTpilbGind/ the tke. Incorng 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 return

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.



1. Punp (1) conprising a piston/cylinder assenbly (4, 5) which forns part
of or is to be fitted to a container (3), the pressure in said container
having to be increased 5 or reduced with respect to the environnent by
actuation of said piston (5), characterized in that th '

pi st on/ cYYQ AR7663ssenbly is provided with a plate- IikeSSQSPﬂ%HW%h can
adopt at least two positions as a functign of the pressure difference
bet ween contai ner and environnent, a first position where there is little
or no pressure difference and a secodthimssi ti on, which is displaced with
respect 10 to the first position, when the pressure has been increased or
reduced, indicator neans being present to provide an indication of a

di spl acement f p@mp i(DEcdnpriting aifstbi/eydirdérCasidniblg ¢4; $) tvhixhsfotmoparopf v ise ver sa.
2. Punmp according to Clain1%, i n.which the said indicat.or neans conprise

sound- 15 genefodds fiftpdin agantaiger (B, the Presstre dn Srid etaingg haying f.be,ntreasc
clalms, sin Whi 60 LdiEed Aifl 1eBSter & B BRARAmCACHP ab@ticObp Wiid! plstos A5R  Teans.

20 4. Punp according to one he preceding claing, in which the said
pl ate-1ike par tharfdrizeddn thatthesaist piggbw/cylinder assembly is pravided vy 8PHEEt o one

of the precedi cl ai in Lch th [ z i r ' nged in
t he piston. 25p’g°. Pﬁgr@‘ﬂ’c&%‘r °R§aE %Mgn@%o&sﬁiﬁgg gsrgcégﬁ?tﬁg %:fl tz}illb?gé’srs{liﬁ whi ch

t he sai d pi st ogiffeydniceBétveerncmeaider ynd environmendcaifinaf pdsitoowhere theteriglitbeans (9) .
7. Punmp according to Claim6, in which the.said,sound-tuning. conprise
at 30 | east oﬁ%n%ﬁéﬁ’i’f‘ﬁﬁd%r?’ﬁ%a@n@ PECORHRAR U9 gmﬁﬂéqfsﬁtég?$g’%ﬂ‘§%§%i d
cylindgy. 8. PiyihedisiPoditiof, WhenOe pfissird Bapbeednbreged baradaced, indidatarh t he

said plate-like part is provided with, adjustnent neans.
P megns being pregent to provide an m%(ljgatlon of a dlsr}:‘facement from the first

position to the second position or vice versa.

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

15 generating means.

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

comprise colour indicator means.

20 4. Pump according to one of the preceding claims, in which the said plate-like part
(8) includes a stable position.

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

is arranged in the piston.

25
6.  Pump according to one of the preceding claims, in which the said piston/cylinder
assembly is provided with sound-tuning means (9).
7.  Pump according to Claim 6, in which the said sound-tuning means comprise at
30 least one opening to the environment from the interior of said cylinder.

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

is provided with adjustment means.



