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APPARATUS Field of the Invention This invention relates to app28&EB 2008
aerating liquids, and in particular to portable machines for preparing
aerated beverages and nore particularly, to a safety devi c

machi nes. Background of the Inventi ofy Appar at us for prepari |“l Mmmgml ||
beverages are very widely used in the hone. Because of such™w

use, safety requirenents for such apparatus are particularly st?“fﬁgent In
the aerating machine to which this invention refers, a bottle containing

liquid to be aegatLe~re 9696 . St d. i, S Akl oduced
i nto the machi n&=ard 56 Spnaiimeisicy 8 ﬁg@ﬁﬁ.gﬁ&ﬂfé‘m&tle The

bottle is subsequently renoved, when the aerating has been conpleted. The
gas used for aerating is supplied froma gas cylinder or balloon, which can

be fitted (r?gtethé%ﬂ@q%%elngﬁ a part thereof hereinafter called "cylinder
hoI der", a has become exhausted. A valve hereinafter
"the Cy"“@iﬂ’d VAR LionSY 9é/9cf—‘ &ﬁi’st | I%ﬁ PYu3s, 985d ThpattRal
cylinder. Usulg’llfi thle cyeflitél Q ec arig‘:jde}a : % u% ve1 Oﬁ'i:]aflﬁt%t%lc‘ll

onto its oypl EﬁortQHIe rrmacmn@@r ‘foxOf i‘é’iﬁaﬂﬁgh'd@'a't@d”b%v@?ég‘eﬁ afdsPRsed! e
cylinders. The bottle containing the Iiquid to be aerated, is fitted on

anot her parfareiculiidy|Tes hisagetyWvibe Yor sudleneadHings.’ t he aerating head"

28 FEB 2003 -2 Gas conduit nmeans are provided in the machine for
permtting gas to flow fromthe cylinder holder to the aerating head. Wen
the cyli nder valve IS opened gas passes into the cylinder holder and from
it to the deAck : 3 2IeIex he | i quid, generating an internal
pressure within t he nachlne and i nsi de the bottl e, which pressure s
limted toAPRATASHS Fexi PreParEe laesgtingvbeverageniane very widebaused m hbe
exhaust val ve" aid pre sur | ed, herei naft the system press

Wien the | gime Xecatsge ﬁH§ H@&esemff bome usp @%e%pe%@rﬁmn&ag%%
sound produced by the exh al ve when it opens to prevent the pressure
fron1r|5|n@pP@F?ﬁ%§ar%R&rﬁ Igepgnggn -enoved fromthe machine. In order
to renove the bottle, it is tilted, and this causes a |ever, hereinafter
called "the tilting lever"” to be tilted as well. Tilting the tilting |ever

causes a V%"ﬁet LeRR 2P TEchiAB Lo WY thik NG vBh BRI eferd, b8t tid BoBARIAE T O

t he at nosphere
11qu1d to be aerated is loaded onto the machine and the gas is introduced

4.-)

into the machine and passed through the liquid contained in the bottle.
The bottle is subsequently removed, when the aerating has been

completed.

The gas used for aerating is supplied from a gas cylinder or balloon, which
can be fitted onto the machine, on a part thereof hereinafter called
“cylinder holder”, and replaced when it has become exhausted. A valve -
hereinafter “the cylinder valve” is provided to control the flow of gas from
the cylinder. Usually the cylinder is rechargeable and said valve is fitted
onto its outlet, but may be part of the machine in the case of disposable
cylinders. The bottle containing the liquid to be aerated, is fitted on

another part of the machine, which will be called “the aerating head”.
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A typical way of operating the cylinder valve consists in actuating, e.dg.,
by neans of a lever - hereinafter "the actuating lever" - a pl28d&B 2003h
is in contact or in abutting relationship with a pin of the valve and, when
actuat ed, displaces the valve pin, against the reaction of valve spring, so
that it becones detached fromits seat and allows gas to flow between pin
and seat. Wien the actuating lever is released, the reaction of the valve
spring returns the valve pinto its closing position on its seat, and the
pl unger returns to its non-actuated position. The flow of gas fromthe gas

cylinder tog,the chine and then t the ottle ceases. An%her Spri -

"t he act uat - t ive
he act uatiy CPRRGUY WSS pre Drivided 0 the macking oy petyirtulg gge bo A
D0 bur opead i EF e ffidss Bofuarte AR dcPRABL AR e eyl ebflipy VAo ke

e ot Bt e fAaPHal et R0 Phe FDABANLA AD 0k 14 13 18E, Akl
appl i ed 10 ANt itofheRC U ipiap RBhating BN Rirnall (prtsbtrd GribiERC thoed,
by way of exanple and by way ot prererred application, wth reference to

the said Eyhgaleidie RaEThsidd Ghel boetds e Seich Fp!i‘éssﬁﬁ’fe_t iignliffitdd ecorRP@ivénis of
the sai d European patent on which the gas cylinder is nounted, only the top

portion of mhAgiraam tevdlisen beliveg witiehnwilNbeesled Otlie sk aase vabvely Saidier
hol der. Numeral 11 designates gas cylinder, on the neck of which the body
12 of a cylpreseuresds vealiad rereieafter . ‘the byystenepregsuiidle Warerc thenlignid s
fitted onto the cylinder holder 10, e&%? by screwi ng said valve body onto
sai d cyl i nderatiohdeas beee conpletdshdyhich may he vadice ted byl sownd grroduced s
spring 14. A valve _pin 15, having a gasket 16, is urged by sprjing 14,

agai nst a dwathe exhaustvalyeqwhenvid erens tounrenent theopressyraifromarising

t hrough which a projectiqn of the pin sses,. The ¢yl i nder | der 10 is
provi ded wifttEthear, &é’ef&i"? ﬁ{?tﬂ@v’é‘r reggov %ﬁ%@l the fgq 1P doaremave ang
whi ch can al ly. depresse nd is urged to,its. normal .1 pERerative
posi tion b&ﬁﬁ:&gg‘@uéﬁsﬂﬁﬂpgvépgé@ﬂ? RYUSRE g 3?\ ’@&5?’&33%%‘: ce*l}edgetgxreﬁ& a
pl unger 19 .slidapl e in.the cylindenhol dar . depresses_ 1t.. T st
end of pl u&ﬁ‘é‘?r 18) ESnQIH;@psa%éW}T'v:rggmﬁi ﬂlﬁgﬂgl'ﬂgepeévfegr %E,lu%ﬂ“?e?l @Vé& 1 éni)s
depr essed, [ ' Lt i spring
14 and Iea&ﬁ%@ggggggggQgé?&ggiréﬁgﬂgﬁhﬂgﬁgtpggﬂggéﬁﬁéﬁﬂggﬁgﬁﬂéﬁﬁg 1q%as can
pass fromthe cylinder to a chanber 17 defined by inner surfaces of the
cylinder holder and by the top surface of the cylinder valve, and therefrom
to conduit £ypial YvaAbf opblatind Ne cylinder WAl cbi8isds tn RREeLEIng, %,

2043 -4 to the aerating head (not shown in Fig. 1) on which is nounted the
bottl e contraeansof ahlevet qlieteimnfber Gbeadddatifpeleviee® era pbunger wihdels ésliby
the operator - as it nmay be rel eased several tines, and finally, when the
escape of gantadtr ongin tabaitéingauelaticaishép (with shein) of thecealye ahd: winen
maxi mum pressure allowable w thin the machi ne has been reached - spring 14
causes val \astpated,slispladesethenvalve pinpsagainst sheineaetionaof walvenspring, so

term nating_the f|OMlOfé§aS Léoglthe cylinder, tQ the bottle through conduit
20. Howeverthagbbegomesdefachad drom) ity seakand abows gas iREAW ReVECER BIR 5

oo T er AR B kRl TER Hkhe LUERO Ve

i i 17 . i OWH
o St SR AL oD AT,
e et eSS O S A Sl T SRR g

action may duii{deatis ﬁesﬁ%ﬁrit?e gmﬁhrtﬁ%gﬂg‘r?gxgo&o&iéecé%%?.i 3 gﬁg%ogﬁﬁﬁ@ - “the

i nconveni ence to the user rstood tha resard

possi bl e dr¢hathg abfer Mprihg Ledet@rddGhdcUctRatthgElevhiead M dRhctive
472.995, but are common to any liquid aerating apparatus in which the flow
gas from a guseidénr e gas cylinder to the apparatus and to the bottle
containing the liquid is controlled by a valve that is opened by

hand- actuating a nmechani cal el enment, such as a lever or the like. In any
such apparatus, the possibility of the mal function herei nbefore described
exists and this invention is applicable to it. 28 FEB 2003
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inactive and an active position. In the inactive positior8 Fﬁgyz@@ not act
on 28 FEB 2003 the cylinder valve, which remains closed. In the active
position, they cause the cylinder valve to be opened and gas to be
di scharged fromthe cylinder to the intermediate chamber. They preferably
conprise a |ever and a kinematic connection whereby, when the lever is
manual | y depressed, the cylindef*val ve poppet is also depressed to open
said val ve against the elastic reaction of elastic neans, such as a helical
spring and internal gas pressure. The aforesaid conbinati W LOERNS IS
part of the prior art, and is descrrbed%) % hgﬁrh;nunﬁﬂﬁg a}vantageous

cc

formthereof |n Eu Jeadtwn a4 X189 ordin tothl d byetie on,
safety rb@%‘m ses essentj Ul@delralg iparelga an\s"e

provi ded for sealh gp(tl kotlsy raem&ﬁde er, i nto vvhr glré égz-,a;ieschar ged
from t hggrtasning it e aerating head,

rom-t he condur tulﬁe@mﬂ(hﬁnﬂ
when: a) the cyl |Sbﬁ][{1 géﬁeV@leaS partr ally oﬁgﬁg Pfe RESXINIEMNgas to
escape @pel®ak -f% A gas cyli ndf{@gh Bwin) dnidiaedp Pate charrber and b),
concurrently, the \%eeﬂ@awatv are’'in the |nag‘t3 , in
whi ch t hefygasy BIGOME ﬁ‘pa e of dis acrg&la@yhparbselefr cyli nder vaI ve.
Therefore, the |nl;&{;, fgaﬁﬂhvha RN y seal ed V\:g drheralye,i ¥88f val ve
is held pmﬁﬁuﬁ? rally open b aq{ Iw"ldMQar not when it..is held
open by plunger %l%t pigudh pPn YT (See Fig. 1) gag)g ?g&hlmaglycoaﬂ\}bt means,
i nter posedu‘éee?v% n the gas cyI |§§eﬂ H@hyhndeﬁt@l’i ttle containing the
liquid to be,. ag q@,eﬂowm i nner chanber, apertures for permtting
gas to pdg¥my mRE8Lgh sai d chamber so as to flow from said gas cylinder valve
to said bgétle and neans for sealing said apertures to prevent sai d gas

fl ow unl eSs said sealing neans are 28 FEB 2003 _g_ inactivated %15

ki nematic neans. Preferably, the sealing rreag ﬁﬁé@m@,weanp}’& P avi ng a
first and a second surface eé%) Gagebrial beeorpe L8EYe in the inn cham

said first @{,@ﬁes é’ arger area_ than S@ ﬁee@mg@urmi%’% wher eby
to generat% a pressure fo%‘%ﬁ f5¢ Usitni ng 4enrgs ?)ef dnger to sea et@ %twres
of said i ND&a. ﬁbamﬁétmg)f € auxiliary valye {3 ais ealﬁ@ép t

invention, said auxiliar Yok Vgéalﬁﬁfg’ls?v @?rpk’l ses a cont roI ?t;rteﬁé Jidwdi ng a
first aper%)yé@enmtbénﬁﬁhr ation with the’3 d a second

o

aperture i n conmunica htheogasicy ns for Ieadr th sef &sal d

control chaghemues Chié'1 ggratrflng heag o0 hstl‘teo@’am) %’aﬁg?
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28 FEB 2003 -9 said poppet piston in a gas-tight manner for preventing the
di scharge of gas fromthe valve chanber into the internedi ate 28&BEB:2003nd
el astic neans, in general a helical spring, for urging said poppet piston
SO to engage said seat projections In said enbodinent, the auxiliary valve
nmeans conprise a control housing whigh is housed in the cylinder holder,
constitutes the upper boundary of saird internedi ate chanber, has top,
bottom and peripheral walls and defines a control chanber, said top and
bottom wal I s havi ng each an aperture and said peripheral wall having an

outer surfage C f t he i nner r.faces of the | i.nder qhol ger t

Gof i ne-a qastcoRBREA9, o STd MurpBRe < USRS eebion Y a8 ifbesidd
the aerati QQ%Q, . i Is i fined in the | ower surface of
said top wa e o5qugﬁgﬁ9§%fﬁgﬁ%h§€égﬁﬁggﬁﬂi pl unger is slidable in the
cylinder holder and the control housing froman uppernost to a | owernost
position, and conprises, fromtop to bottom a stem passing through said

aperture ofpMppé dpeeifically, 104sid19 o%‘j’éti‘@!‘ thisdinRientRh h@%‘ﬁ@ﬁ thi ﬂéWoPgﬂé rol
chanber, a shank having~a cross-section substantially smaller than that of

sai d plungdroml €t gtk ayHadesusieballoondiwhenewdrothé hasdrewishos ta Swepdit,
slidable to seal, wth the hel p of sealing gasket neans, or free said

apert ure ofregardlessmnf poksibba nivelfuhctionsofshé valWewhich doptrodgehe oatliebof t s
uppernost position, the plunger piston tightly engages said seat projection
of said corsaidlcyhoderng and said plunger head seals said aperture of said
control housing bottomwall so that said control chanber is tightly seal ed.
When said plunger is brought to its | owernost position by nmanual ly
depressing .an, actuating |lever, the plunger piston ¢eases tQ,engage said
seat proj ecItti’@naBPﬁs% JUEBAE & aaﬁsm@n&m $Qi Proyidgyg i %13&81 agratingced
to bel ow said aperture of .said 28 FEB 3 -10 contr.ol ch er bott.om

wal T and oriRsRRtes: i BINGE b heid-cReratod tuadiugan, 8 Ut RS SRET  om
said seat prejectiaqn.,of said valye hqusin ai.nst the reaction of t
foreatd SoOERRE NRIRS, namedids S MOHENYR) shPfedm e Bdngy 1R ger
to the valy f | e ¢ t.e di,ake.ok r m
this latt eraq*tgﬂﬁ?g@l ntgrtggb %%ﬁ%ﬂee?%ﬁldafré)% tflté}]g :Ha{?t Ef%t?ﬁgm;%g tBafglrslgge
conmmuni cat i ' i hat gl o t j In
this type é?ﬁgpp ra%%%Fﬁgﬂgﬁtﬁ%gﬁﬁéeé@ﬁﬁéuég?égggg’giﬂ?ﬁgﬁg%gégggpngﬁgsis
urged back ndlifien@dsn pressure in the control chanber, the spring of the
cylinder valve urges the poppet piston back into engagenent with its seat
projection, and the poppet pin, engaging the control plunger head, returns
the plunger to its original position. The actuating lever is returned to
its final, Itnact furtheospurpose dfytlsprinvgntivanto abswrd tlyay ssqulded welinder and
the plunger 19. However, if the cylinder valve malfunctions for any reason,
and the popdve mist be npreveoted dromnelpsing,i due dogwgenreon dannage tor fozaany
projection, or is not fully returned tq it, the cylinder ,valve does no
fully cl osdeafenghle élm'(i%%s ite the sachanatipg system: sestith Er%imtaaean
chanmber. Pressure is creat i n.said chanber and.in.the contr chanmber and
Conorat es AP HO Ethe At AEPreTians Facdhoie MbHEC TRt et dRagha
downwar dl y -Egu§% on its upper face. However, the area of the |ower face
that is exﬁ% & o the pressure is larger than the corresponding free area
of the upper face_ Therefore the pressure displaces the plunger to its
uppernost position, wherein it seals off the control chanber and the gas
cannot pas [ s : (™ st 03 -11
o apparati bpdsse ok Ehip R il i e Wt aitich proceods

mal functi ons and the gasket means, which help to seal the aforesaid
aperture of said control chanmber bottomwall, is damaged, and gas | eakage
occurs, thSwminargrof the Tavegdlient he i nternedi ate chanber off fromthe
conduit neans to the aerating head, and the pressure is not discharged from
t he i nt er Mthatiavehtione promilest safdigt meariss forrmosghidr aeratingrappanatus,
although it is discharged fromthe aerating head and the aforesaid conduit
nmeans. Wierwhichr apparaiixs| eomprises taedylinder hioldercfort retgimiaxgia pressupegasor
wll be able to repeat the aerating operation, but will have to overcone
the force exerted on the val ve poppet by the pressure in the internediate
chanber and therefore will have to nmake a stronger effort to operate the
val ve actuating lever. The safety neans, and particularly the auxiliary

val ve herei nbefore defined, while described in connection wth an apparatus
as described in European Patent 472.995, are applicable in general to any

|l iquid aerating apparatus conprising a gas pressure cylinder and a bottle
containing the liquid to be aerated. The invention, therefore, generally

Y o o T T R T o o



28 FEB 2003 -12 valve. The difference between the areas of the first and of
t he second surface exposed to the pressure in the inner chanbe28 FEB 2003
sufficient to generate the pressure force actuating the plunger to seal the
apertures of said inner chanber of the auxiliary val ve whenever the gas
cylinder valve is not fully closed. dhe auxiliary valve is preferably

| ocat ed above the gas cylinder valve and the first and second pl unger
surfaces are the |l ower and the upper surface respectively. In a preferred
enbodi ment, said auxiliary valve conprises an inner chanber, apertures for
permtting h ' .80 as tp flowfromsald gas

cyl i nder vgﬁgéd?g’§§?§a o%gﬁgﬁgggh%%§9§93§$a§§3%iﬂgﬁgghﬂvgﬁg gor ngii
prevent sai f ss said sealing neans are prevented from sealing
sai d apert&gggaaylﬁ?%%ﬁgkﬁb means. Brief Description of the Drawings In the
drawings: - Fig. 1 represents a cylinder holder according to the prior art
and, nore specifically, according to the cited EPA 472.995, the gas

cylinder baVhendhleygdd egliRaérid moihtedon thEicgFindér Hylder, e if?fe?ﬁlgécﬁﬁféi ons

of the valve and auxiliary valve according to” an enbodi nent o

i nvent i on, chhmbergis Hefined inweaidl Eykndst haldsiebt Wt thORamd AadCid nder
hol der and the gas cylinder being only fragnmentary and schematically shown;

- Fig. 4 i gaa qylosdersdot receivirsg gasvdsehatigel Fiomi ghideagydinder. appaykhder
according to_an_enbodi rent of the invention;, - Figs. 5 and 6 are

cross- sect vahee f pravaded fornanmadlyxpréventingischarge frimgaiad cghinder éntwat i ve
enbodi ment of . the invention, showng themin two different operative

condi t i ons Sakhrchagsbaryand peymitting it oply awhen desiveds Bwd cylindervglvey

illustrates in.,cross, sectiongl sid iew a plunger which is a conponent of
the enbodi MY b@fpﬁrbgf tgea 1 %M&%O%&yﬁm iraguBtedoar the eylinder,

ner of nbor oRgPenittg, B Bl phEElindir UShde okl 12itRLosh Brs Solta ey
S e M AR 4 ORI Al
|t er e oL PLENAPRRL B okRERRS GAERUIEIANERRS, V0 Wlinder ke e
aavant ageonnly. reifted it FTRIO AR LANRA, Ty ety She ERERERR e,
equally applicable to apparatus in which the cylinder valve is fixed to the
cylinder holder and the cylinder itself is, for example, disposable. In any
case, when the cylinder valve is open, gas is discharged from the cylinder
into the intermediate chamber. Conduit means are provided connecting
said intermediate chamber to the aerating head and permitting gas to flow
therethrough and, from the aerating head, to the bottle mounted thereon.
Exhaust valve means are provided for limiting the pressure in the
intermediate chamber, in the gas conduit means and in the aerating head
to a predetermined maximum value. Since the aerating head and the

exhaust valve means are not part of this invention, they will not be

described herein in any detail.

Finally, valve actuating, kinematic means are provided which have an

inactive and an active position. In the inactive position, they do not act on



Hg. 2illustrates a safety device, specifically an auxiliary val ve,
according to the invention, and the parts of the liquid aerati 28 FEBI2008
directly cooperating with it, in the inactive condition, viz. when the
machine is not being used and liquid is not being aerated. Numeral 21
general ly designates a cylinder holder which is only partially and
schematically shown. Nuneral 20 schematically designates the initial
portion of the gas conduit connecting the cylinder holder to the aerating
head. This latter, as well as the remaining part of the conduit, is not

described 1 5°e TAcho ey FHAMCRmATR. SEihet om BB 4vEinghidiia sy
e g Bt e yIsRACO VAl P EEIRD el é Brid B8 WM Medifitfc Mobl Bhe |

remai ni ng part of the apparatus when redétermne X |

has been r egtifdléri o the iBRHMAdIAtORMAFDE) THHY/ 8&%}& hS ved
fromthe ma%gﬁll ne. 28 IéEB 2003 - 14 gs Iééggn In FPS?‘%?EQBSw e é;eyh lr?ggirm%

i's defined aatd t#ie kinpmaltict hongiktioderwherelsy, Fher! thdNISferdsyehldvally
indicated at 22 conprises a stem 24, a piston 39 and a head 42. Pl unger
stem 24 i s deiprdsddd the edindeguvalvecpbppeieis ako deprisablita fpén Tahgtvanvé al |y
vertical direction. A gasket 40, which is an "O' ring, seals the clearance
bet ween saia@apnsinthe etastin reattioni of glastic aydansjeuchPhsiagkelisdlespidgi endol i d
with or connected to the plunger piston 39, which is solid with or

connect ed #Bternah gas puessiure. &hiesafoatesm tembumation e meankeisppartgef tiead
42. A control ho&gia 9. has.a tqop wall 43, a bottomwall 44 and a

ng 2 .
peri pher al PR a n%o’é Jescribed, ias partigulanly e drentagenyshfomm shersafniyer
stem 24 pasgses. and,yi s _proy inits |ower surface, about said aperture,
with domm;flfﬁopeﬁp '%t@tnilgo‘ﬁﬁdggggai nst whi ch plunger piston 39 bears,
sealing aperture 46, when the plunger is in its uppernost position. Control
housi ng 29 defines an internal control chanber 25. A peripheral gap 26

between th f : C I ing..20 and the inner suyyfaces
of the cyl ?‘r?ggir.(ﬁalgls g%rﬁ;ﬁ%&%fggg@?lé h%{%g Iﬂggﬁi X%Hﬁﬁn‘f%w]@ﬁsv\fsﬁ‘?néﬁﬂ Ui t
20, only paukigaty valRVm ' {

cont ai ni ng theﬂlli%l‘;iﬁd to %Jel{sgrei? tggm%gg%ﬁggﬁﬁggﬁ%wﬁﬁﬁiﬁﬁﬁgg% é@?n}kﬁfth is
slidabl e i intd @bieh ghk ¥s didchadzbd TromRSHR i it nd the
chanber housi ng. Angann?JI ar regess ci)nlfjt?aé: %%oé’ghﬂ%f’@‘ﬁ%?g@%g&% rﬁ{lg,
which is aleddihgr tnghenderetihg head, lesti:ngayhehenlisdéd WIVETR" apaadstd2 i s
located within it, viz. in the uppernost position of the plunger The I§|ead
of the cyl pattdallyaipen andgmrenibs gusitbcﬁseapedmaléaBQ‘romttlféeéhélezliﬁdéﬁﬁﬂﬁ)
chanmber 31. In said chanmber i s housed a val ve poppet 32, which conprises a
poppet pi nthainiermediappehamberoandd), ponmintently, the smlvepaetuating nideh2003

-15 layer 36 of gasket material, which is urged by a spring 34 against
proj ecti on359 nélitg’ﬁog’@ﬁtlé(ﬁdmﬂﬁﬁnom velrichithey seg incapatierof Alisplating any

constituting a s for. the val ve poppet. en, the cylinder valve is

cl osed, sapgrt(f’agﬁﬁlelcé’} e¥gva epﬂﬁ’ﬁég‘)%’y%ﬁrlmgrmd&@f@i peamherdis only
proj ection al;s saj:.d ;outl et 51, thereby sealing.the valve, chanber
31 from ansiéaﬁfs gﬁ%%ﬁa{ ® Sﬂjdﬂ{}s’F V?@"%Ié?ihf‘éa M%@W%ﬁéﬁ%ﬁﬁpﬁp Ey | forengn

val ve 30 a b 0, . r:ql usi ng9,.29.,. Thus th as li nder,
fragment ari &Eﬁ%’lg{é?é}g&a{m&gﬁ%ﬁ%i% ac@éﬁ{gkyc%%eﬁ féﬁgﬁc?tbg% IQef% er
31 throughF?g;; fnlet 54, is sealed fromsaid internediate chamber 38. In
Figs. 2 and 3, ‘only a fragnent of the cylinder valve actuating neans is
shown. Said val ve actuating neans are assunmed to be, in this enbodi nent,
essentially the sane as in the prior art machine of Fig. 1, viz. to

conpri se aShrbeauxilingedalve mbansyintBasssddobsterecithd %HE RYliAdRe MalPS agdapt ed
to engage and depress the valve control plunger 22. The portion of said

control nethesbe ontaifims the lapudd3to be ackateghyRonmiis@ahliinidiocchanber, 13
(see Fig. 1), which portion is indicated by nuneral 1T. Wen lever 13 is
act uat ed, §Reutises foIr penmitidng egagate pass whyenght exid2¢h ambet e as gosflowe

pl unger 22, Plunger head 42 is displaced to bel ow opening 48 of the control
chanber, aWADE&FiAgas sxlindeprealvestysppbibostle agdameamspfont sealingasaidt t he
reaction of sprin 4 and interpal gas_pressure. Poppet piston 35-36
becomes detREBICT ¢ tn PReYERd: #8il seasnflovhdinrless esald osealing meaascare from
the gas cylinder and val ve chanber 31 into internedi ate chanber 38. This
condition is shown in Fig. 3. It is seen that piston 39 no | onger engages
projection 47 and has freed the aperture 46 of wall 43. Thus the auxiliary
val ve has opened, and gas can flow from




28 FEB 2003 -16 internedi ate chanber 38 into control chanber 25, therefrom
t hrough peripheral gap 26, into conduit 20, and finally to the 20FEB£2003
containing the water to be carbonated. \When the operator rel eases the |ever
that is part of the kinematic system which actuates the cylinder valve,
this latter will normally close the gylinder outlet and gas will no |onger
escape fromthe cylinder. The gas pressure urges the valve poppet to its
closing position. Then the gas pressure retained in the internediate
chanmber 38 and in the control chanber 25 by the plunger stem 24 and the

SoSKe sl BB B RAO T 5o TIOR3 R oo
toits ori %l‘iﬁflge?%\ﬁhgna 806 ahlaes sbesf gﬁ?fa%%&{&%é@.t%%h%iﬁﬁe%ggwgﬁ the

chanber 38." Therefore gas pressure exists in | iate

control chaiiiph Apambera8Aid Hrsh %%9?@0%6hlﬁf}ﬁlé r P@fggﬁ;&rbe%otﬁm s%'ﬁ%eceﬁﬂt S

of the machine. Since the cross-sectional area o ottom of piston 39,
on whi ch saduifpesswiiogebprier géesrads apresshde Fh¥cdShetuatin@isded _ﬁﬁ@et%
free area of its top, on which said pressure generates an opposite thrust,
a diff er entsesll therapertusescofesdid dnhyr changas éftthenawailangdlvwalder ecti on and
urges the entire plunger 22 to its uppernost position, shown in Fig. 2, in
whi ch apertures 46 and 48 are closed by plunger piston 39 and plunger head
42 respectively, control chanber 25 is sealed off, and gas can no | onger
escape froni aB eyabodimentdef theinvention, tsadd eolighy pehiepmeaals apapprisesad
conduit 20. The sa ressure, as in_ the gas cylinder, e.g. about 50 bar, is
created i n QORIrolhc Iyt Bagighisefinsy. apretwgntinorommawnicaten jwitht thae

same pressure as gn ul afl space 26, conduit 20 and ot her parts, of, the .
machi ne. 1§§e1|'-_xgg ?3630- i“?ﬁ?efr # \?als\‘?éo’bépBB?rt@Zei i QrNYHEgatioRe with

l'i nd . whi ch b 9. 50 b t. he |
of bl unger SO meAE riblerling: 1B, #8s, ok | dneagel dhAsRBEE Joe thani ch

b . g. ; t h | f f pist 39

i1t he” Sdplie A BNHlec RS ol Bahllly, BpeERSEY JRelind said,

der t h ' | t
he. pr oductiar Uefes” WhiepCfie taiier Poels WS Anl A OlTRe ch 5B HeEns s
the productarefint {ife GiYAdtIee hoBRRLS gﬁﬁ?)&%chli“?el?ﬂlﬁ 'Tréging%n{' whdll$he Wve

machine is in the condition of Fig. 3, the aerating Gperation can be

repeat ed, hictuatiagopssaisonraiinl the nitivie Pobiticitl! $aidl phitndts Basarto h@(tﬁﬁéom
the thrust due to the high pressure in i nternedi ate chanber 38. If the

oper at or wissichs suefacenmreas hexpmsedctbi tidergad heresphiradier thal atdieasdivite |
becone detached fromthe washer seal 190 (corresponding to 90 in Fig 1) and
gas can fl chamben dhatbeaid3pressarerggnedyteshaofurie t displavingasakbadenket ween
threads of cylinder holder 21 and valve body 30. Pressure therefore will be
reduced t o MBS SRBENEreNtEE dorseal sadd ppersyresab saihieohtrad athsigber wlverd and
substitute hvvittf.n?fre h ane, afnﬁyltqere fter the machine will operate in a
nor mal way PR IDA YIS BatiHally ¢lose¢ andsthe valyg ectaating meanarains
conpri si ngrtfhhe saf.et)b ans of the invention. Nuneral 60 indicates the
appar at us HBPAPBEHYS POSI®R ch is hinged at 62' an aerating head 61'. Bottle
63" is nounted, e.g. threaded, on said head 61'. Tube 64' is connected to
the previously described gas conduit 20 by which the gas is led into the

E 8: E)lpgénAg ;tﬁﬁﬁﬂffi%%ﬁggpﬁ%gm it ddihlentiiftfednefitdn, e %?ﬁ%rdie? SAd
comprises a valve housing defining a valve chamber having an inlet
communicating with the gas cylinder outlet and an outlet to an
intermediate chamber; a poppet which has a pin slidable in said valve
chamber outlet, a piston housed in said valve chamber and solid with it or

attached to said pin, a seat projection in said valve housing about said

outlet to the intermediate chamber, which projection can be engaged by



-18 472.995, is provided at 65, for discharging pressure fromthe bottle,
the gas conduit neans and the internediate chanber. Means are BBREB@808or
actuating the exhaust valve to rel ease pressure when the bottle is swung
about hinge 62' beyond a certain angle, as occurs in any case when the
bottle is renoved fromthe aerating .head. Said nmeans, as well as other
safety val ve neans that can be provided, are not described, as they may be
of any kind known in the art, and e.g. as described in European patent
472.995. The cylinder holder and cooperating parts are as illustrated in

Figs. 2 an SCY her el r I .ner.11 0 4 e
t he i nvent %&ﬁdﬁ&éﬂeﬁtﬂéﬁggﬁgnﬁéﬁ n‘ﬁg] glnﬁ%ﬁl{@? ?éf?{rﬁg&éégge eegi%}llﬁéé aotf
oper ati ons ' E SN ' a ' ']fh% t aid
Eur opean P en?lloj{%%@g and c\%ﬁ%&lﬁégp{e}%& Flgégaqgt%%%‘lﬁfr?gégdccorE?ﬁggﬁga‘%lﬁé@%

I nventi on. [ | a ' B pﬁﬁﬂ) a 4434895
conpri ses t%?gg%gﬁvég}é%%%&é%%a%%%ﬁg ’dh%rAFE %/ﬁj%gé \}g eGRf ﬁtg{}m %03 td
oper at i onal erfdap@esaideat profdetions | i quid contained in a bottle, which has
been fitted into the machine, is carbonated, viz. be mxed with a gas that
I's in general carbon dioxide. Wien the actuating |lever is depressed by the
user, the follow ng operational stages occur: a. The cylinder valve is
opened to adnsdidgambodimenhethecanxidiarp.vabyet meansaohgsripe acontrol-hdR6HagIST
val ve buzzes. c. Tilt the bottle thereby operating a tilt lever. d. VENT
val ve rel easbiclpiebsoused dntthe Wlimﬂzeldhgﬁhn‘s constatutes thie whper boundavygrofand
stays open unti| the tjlt lever returns to the carbonating positign. 28
FEB 2003 - 18nid. indesmesligte ichamheropas top, Nestéomi jand pesipharab wallsvend pin

opens EXHAUST, val ve b shi ng.the EXHAUST val ye poppet. . off its seating and
any remai ni ste%lﬁpétﬁpaj a@rgb%d.sa toRoand) g@EtOHbVWBE\‘érhaYngNS@ t At

I . 1...Saf et i SAFET. l. b hi th I t
of f its seAMSTGuTeAaRid nerpRera] el haline a plfeuface spaged fighihe
ralves, 2 B AR g UHEL 9Bk GRSRY W padilEe

communicating with the conduit that leads the gas to the aerating head, a

seat projection being defined in the lower surface of said top wall about
said top wall aperture. A plunger is slidable in the cylinder holder and the
control housing from an uppermost to a lowermost position, and comprises,
from top to bottom, a stem passing through said aperture of said control
housing top wall, a piston housed in said control chamber, a shank having
a cross-section substantially smaller than that of said plunger stem and
also housed in said control chamber, and a head slidable to seal, with the
help of sealing gasket means, or free said aperture of said control chamber
bottom wall. When said plunger is in its uppermost position, the plunger
piston tightly engages said seat projection of said control housing and said
plunger head seals said aperture of said control housing bottom wall so
that said control chamber is tightly sealed. When said plunger is brought
to its lowermost position by manually depressing an actuating lever, the
plunger piston ceases to engage said seat projection of said control

housing and said plunger head is displaced to below said aperture of said



a. The gas pressure, conbined with the pressure exerted by the cylinder
valve spring (14 in Fig. 1), urges the val ve poppet pin (15 i n2B8iREB 20080
cl ose. b. This novenent pushes the plunger (19 in Fig. 1) upwards, which
pushes the actuating lever (13 in Fig. 1) upwards. c. The val ve poppet pin
cl oses; no further upward novenent Lg.possible for this part. d. The

pl unger is urged upwards due to gas pressure acting over the area which is
seal ed fromthe atnosphere, which pushes actuating | ever upwards. e. The
pl unger comes up agai nst a nechani cal stop; no further upward novenent is

Possibl e T Qlorithlts chibor ot GHAIF ARG, LAKEECCIDHTUBRRED AR SoltelgS, Lo

Its inactive position under e action of ever s g. 1).

1 ustr at od ROPENRY (ot POBPPETEEN b (iR Ree IERciin, i shll Sper

illustrated oper a OW ng operational stages,

descri bed vmdsiflgf@qaqn@e the fdadtio: opﬂaél%ﬁowsaﬁg. W 8&iS I&‘ﬁ‘@%ﬁé,e»?he g{*ﬁhs

operation a. Press Tever down, gas Is released fromcylinder (wher t he

pressure i scad freeBPfloar frond the igalsadyiRiie?!to tHavdiRe charhBek TRbmOthis Natdeer

25, to aperture 46, to conduit 20, and fromit to the aerating head (at a
| ower pr esstortheointermediateachanmber Rétona thiatdttar ito gheesotitrdl3chambéfeand
cylinder val ve cl oses and chanbers 38 and 25, aperture 46 and conduit 20
are i sol at afofiy thisclatitaddo argss passagel cantmumdcating ewithodhe tamaluibwhat
pressure, e.g. 8 bar, which is the system pressure.

leads the gas to the aerating head.

In this type of apparatus, when the lever is released by the operator and is
urged back by the gas pressure in the control chamber, the spring of the
cylinder valve urges the poppet piston back into engagement with its seat
projection, and the poppet pin, engaging the control plunger head, returns
the plunger to its original position. The actuating lever is returned to its
final, inactive position, by spring means, leaving a gap between it and the
plunger 19. However, if the cylinder valve malfunctions for any reason,
and the poppet piston is not returned to its engagement with its seat
projection, or is not fully returned to it, the cylinder valve does not fully
close and gas continues to be discharged into the intermediate chamber.
Pressure is created in said chamber and in the control chamber and
generates an upwardly thrust on the lower face of the plunger piston and a
downwardly thrust on its upper face. However, the area of the lower face
that is exposed to the pressure is larger than the corresponding free area
of the upper face. Therefore the pressure displaces the plunger to its
uppermost position, wherein it seals off the control chamber and the gas

cannot pass from it to the conduit to the aerating head.



d. Rel ease actuating |lever 13. e. Plunger head 42 seals the outlet 48 of
the internedi ate chanber 38 and isolates it from chanber 25, aR8FEBL003,
and conduit 20. Chanber 38 maintains the systempressure. f. Release
actuating lever 13. g. Piston 39 nakes sealing contact with projection 47
and the upward novenent of plunger Z_gl_i s halted; said piston also isolates
(though not quite perfectly) control chanber 25 from peri pheral gap 26 and
conduit 20. Chanber 25 naintains the systempressure (e.g. 8 bar). h.
Rel ease actuating lever 13; spring 70° (see Fig. 1; not visible in Fig. 3)
lts.inactive.positjon..i. Plunger Ziﬁl S now, subj ect ed

L bl
syetem oy CrHITRSTRS anft 1B bk i it e 00 RublBle
act ual use,é%ﬁ@%?%%ﬁ?@%&%i“@gg Oggbﬁﬂi‘kgl(;ulss %%San ?"‘na. g&ﬁ%aggggsur e
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38 mai ntains the system pressure (e.g. orce o

pl unger 22 fiom tthepitestietlinte sdhdrhbéhavRERVEKY DHotyet §8N fESwH Efrcgﬁr $he 8
bar) acting on the area defined by "O" ring 40 in the bore of gulde

cylinder 23mpekmeri gltheughs ipl isnghisclhagdd4Zrdra he saetdttng dhanet andt fre " O
ring 40. This is the case when control chanber 25 maintains the previous
syst em pr esforesaidyponduit eneans Wheona frests boetlé ds dfitt8d baitp tleduensing
at mosphere .in chanber 25 as_its seal is not perfect (see stage g), then
the upward h%et?’@nomltﬂ’fgérwdh bguabledtoprensai the aerfttelllgrcmaraﬁmnzylitztev(\nll
: ti on the area defined b unger hea see
Elr SSS;; fa (%iag{re 1,80 8\% co?r(l:e Itﬂg force exerte(f on ﬁle valve f)/ogpet y the pressure in
the intermediate chamber and therefore will have to make a stronger

effort to operate the valve actuating lever.

The safety means, and particularly the auxiliary valve hereinbefore
defined, while described in connection with an apparatus as described in
European Patent 472.995, are applicable in general to any liquid aerating
apparatus comprising a gas pressure cylinder and a bottle containing the
liquid to be aerated. The invention, therefore, generally provides safety
means comprising an auxiliary valve, which comprises an inner chamber,
apertures for permitting gas to pass through said chamber so as to flow
from said gas cylinder valve to said bottle and means for sealing said
apertures to prevent said gas flow unless said sealing means are
inactivated by kinematic means. In a preferred embodiment, the sealing
means comprise a plunger having a first and a second surface exposed to
the pressure in the inner chamber, said first surface having a larger area
than said second surface, whereby to generate a pressure force actuating

said plunger to seal the apertures of said inner chamber of the auxiliary



o- Make a new bottle of soda. p. Press |ever down against the said previous
system pressure (e.g. 8 bar) acting over the "O' ring 40 area @8 BEBa2003
defined by plunger head 42, either force being less than the force required
to overcome the opening of the valve poppet against the gas pressure of 50
bar. Therefore the operation appearsifnornal, and this sequence is repeated.
Abnormal Operation (Scenario 1 28 B 2003 -22 1. Press actuating |ever
13 down, gas is released fromcylinder (at pressure of e.g. 50 bar) into
i nternmedi ate chanber 38 and fromit to control chanber 25, to gap 26, and

to conduit n 044 t raf, ng head ptessure o .g. say, 8
par) . 2. Partl ropealtleeha Hihy AR e %sr.eaﬁ. ﬁiﬁe{g%pagﬁzgé tﬁse%eceafZiG
eal and ga [ (o] re [ chanber s n , .ga

an to co%d%’lutqgg%. g Eng grher i)?g%seeaﬁ(t} G HRERf nig(_er,51_s BE lg_ﬁfstggll s
erfectly a | I m. £ r ondui .
oo 4o TP A SSLREIGSE WSO 0 s gﬂgﬁi’ﬁfﬁ%ﬁe?

el ease act gwildi 1 QY [ HIARERI

tervvard mvesﬁgﬁtﬁg}‘érpl ur{gg?r Pgtﬂglaﬁfe)g?aﬁgﬁ g\l%stalon ur?_ﬁgr% éégg?%g%%%%gugh
not quite parhecfully ctd&db&?he?Euicil@dlﬂggﬁ&lv%%gﬁh‘éféfﬁlﬂy' Tocated &HEV0Ehe %%s
mai ntai ns the system pressure (e.g. bar). 8. Fully’release actuating

| ever 13; seylimder7oalveetnd the tfhst laevdesedond phanigerenn@sédd Qi tie 1dwer Hawar d
force on plunger 22, due to pressure, is the cylinder pressure (e.g'.' 50
bar), acti ngheoupper surfacearesplectizelyoyin’ &' prefaged embstlimgnonsaidungsiliapgad
42, plus the system pressure acting over the free area of pi ston 39. 10.
Rel ease pre%alyeecampripes ean inner |chamgbeh eaprrtures fohpeemitting gdd to pmskever
is tilted.

through said chamber so as to flow from said gas cylinder valve to said
bottle and means for sealing said apertures to prevent said gas flow unless
said sealing means are prevented from sealing said apertures by kinematic
means.

Brief Description of the Drawings

In the drawings:

- Fig. 1 represents a cylinder holder according to the prior art and, more
specifically, according to the cited EPA 472.995, the gas cylinder being
only fragmentarily shown;

- Figs. 2 and 3 are cross-sections of the valve and auxiliary valve
according to an embodiment of the invention, showing them in two
different operative conditions, the cylinder holder and the gas cylinder
being only fragmentary and schematically shown;

- Fig. 4 is a cross sectional side view of a liquid aerating apparatus
according to an embodiment of the invention;

- Figs. 5 and 6 are cross-sections of the valve and auxiliary valve
according to an alternative embodiment of the invention, showing them in

two different operative conditions analogously to Figs. 2 and 3; and



11. The system goes to atnospheric pressure and so do gap 26 and conduit
20. 28 FEB 2003 -23 12. Control chanber 25 maintains the predBdEB2088em
pressure (e.g. 8 bar) or may decay to atnospheric pressure as it is not
perfectly sealed. 13. Chanber 38 mmintains the cylinder pressure (e.g. 50
bar) . 14. The upward force on pl ungg_{ due to pressure is still that
generated by the cylinder pressure (& g., 50 bar), acting on the area
defined by "O' ring 49. This is greater i f chanber 25 mai ntains the

previ ous system pressure and does not | eak, or unchanged if it |eaks back

t o at nosphere. bottl e of soda 16. Press actuatin Ieyer 13
down agaPnst a prgé%waféuﬂﬁpr@ge%% CXO%% ﬁ@c%ﬂ’/‘%ﬁ‘ $ide VIgW i pyingeravhich imas

val ve poppaicthBRE: ST bbopPRER o Mkt 0and 6 Tc oper at i on mmy appear

abnormal, and the extra force required may be noticed. If not, then the

sequence Wi ll be repeated until the cylinder of gas is errpt]}/, ﬁnd t he
customer wt ar . em |f the custoner
becones am?_eitﬂ_ﬁhdbﬁgﬁ%@’g{sﬁ?%%égﬁl%gﬁrﬁ%ﬁf” 9&);"%% Lfor ce to press the
actuating | BERAY SFe S92 fi6 I at e
chanber 38 ’E\AH@ r%/%ﬂqnfgﬁd%};\}ﬁlﬁgehannul ar pgcfels t\%gen tﬁe t %g}sl Ofo‘%{g”ﬁ@
cylinder hailgrild He @ﬁﬁ)Hdb@Zd&'dﬁﬁ:ebQQHnﬁQh%@Cthﬁé“i‘s onlly radaévi%l fo RhicILRRYEd
safely. Abnornmal Operation Scenario 2) 1. Press |ever down, gas is released

from t he gaaventiondés praferaply regssliat, ebﬁtl rthat early lﬁﬁulalah)amﬁhg detiesmpgli at e
chanber 38 to control chanber 25, to peripheral gap 26, to conduit 20, and

fromit to whitha@aat disghaegdd ﬁmnsyzstgam pydisciereflowsgintd kar )intérméediaté y
rel ease actuating | ever 13. 28 FEB 2003 - 24
chamber and thence through conduit means to the liquid-containing bottle,
and which is provided with means for opening the gas cylinder valve to
admit gas to the intermediate chamber, can be advantageously supplied

with the safety means according to the invention.

Fig. 2 illustrates a safety device, specifically an auxiliary valve, according
to the invention, and the parts of the liquid aerating machine directly
cooperating with it, in the inactive condition, viz. when the machine is not
being used and liquid is not being aerated. Numeral 21 generally
designates a cylinder holder which is only partially and schematically
shown. Numeral 20 schematically designates the initial portion of the gas
conduit connecting the cylinder holder to the aerating head. This latter, as
well as the remaining part of the conduit, is not illustrated, since it may be
of any desired kind, particularly such as is described in EP 472.995, with
the only condition that it comprise an exhaust valve for discharging
pressure from the aerating head and the remaining part of the apparatus
when a) a predetermined maximum pressure has been reached in the

aerating operation, and/or b) the bottle is removed from the machine.



3. Val ve poppet 32 does not seal and gas continues to be release% ntﬁ
chanbers 38 and 25, gap 26 and conduit 20. 4. Further rel ease 2B kR 2 93

| ever 13. 5. Head 42 does not seal as "0" ring is damaged, and therefore
does not isol ate chanber 38 from chanber 25, gap 26, and conduit 20. Gas
continues to flow through the systemy.6. Further rel ease actuating |ever
13. 7. Piston 39 seals on projection 47 and the upward novenent of plunger
is halted; the seal isolates chanbers 38 and 25 from gap 26 and conduit 20.
Chanbers 38 and 25 maintain the cylinder pressure, and seal well because of

the oyl ndoe BLERSHFig, % W Bl cPliphle 13 ) afiin BN lACL SR 5P JRELURRHE

| ever 13; sprin ever to rnactive positi e upward

force on ¢ fIRLNOET Al Sy BehoRANPANSAMRY. ANec Kbk AResPh oSN B ACk | N0

over the internal area proj ection 47 sealingly engaged y
piston 39, Jikfyis3bhedIaMus 421 Plﬁﬁg@f@ﬁ‘érﬁtﬁﬁisbélid e SR RAiQE TYTiRdas | Ng

over the net area defined by the projection 47 sealingly endgaged by piston

39 m nus t Iy, eprerdlliinesl shhstadtidllpFefbicANdireetibnr A @iskaiti 4% wRichly an

Rel ease pressure in systemby tilting the tilting lever. 11. The system
goes to at fi@¥phierg, Cc spalssthy eleardnse kiwgan 24idaphiregrdstiem 2hd kdid guadber s
38 and 25 nmmintains the cylinder pressure. 13. The upward force on pl unger
due to presylinglers Plhageystem®f 4 as bylid heithyor camneqied dsuthe phinger pistont he
internal area defined by the projection 47 sealingly engaged by piston 39.
14. Make a Jpwwiach lie sdlidodith or 2@nEeptabde azshamk 4%,esndt bmSaEatt{ﬁ@t iifig

| ever 13 down agai nst the_cylinder pressure (e.g. 50 bar), if possible. The
force requicoadectedito the plungemhendetd.y Aneaptrol henaing 29 has afep avaldddw | |

machi ne. 1 HbaBevL RGeS PIPBREBIAEN 4nTiaD TR 45 MARER S5PTHHS 16
enpty.) through which plunger stem 24 passes, and is provided in its lower
surface, about said aperture, with downwardly projection 47 against which
plunger piston 39 bears, sealing aperture 46, when the plunger is in its
uppermost position. Control housing 29 defines an internal control
chamber 25. A peripheral gap 26 between the outer surfaces of the control
housing 29 and the inner surfaces of the cylinder holder 21 places chamber
25 in communication with conduit 20, only partially shown, from which
the gas passes to the bottle containing the liquid to be aerated. Shank 41
ends with a head 42, which is slidable in a generally cylindrical opening 48
of the bottom wall 44 of the chamber housing. An annular recess in said
opening 48 houses a gasket 49, which is an “O” ring and seals said opening
48 when said plunger head 42 is located within it, viz. in the uppermost

position of the plunger

The head of the cylinder valve is generally indicated at 30. It defines a
valve chamber 31. In said chamber is housed a valve poppet 32, which

comprises a poppet pin 33 and a poppet piston 35, provided with an upper



It will be understood that the plunger head 42, which isolates the

i nter medi at e chanber fromthe control chanber, can be consi der @8 RER 2003
primary safety device, because in principle it can provide the required
safety. The piston 39 is a secondary safety device which operates if the
primary device fails. It could work_gal one, but, if so, the user would
normal |y have to press the actuating |ever harder, which is not desirable.
The primary safety device is designed to becone effective before the
secondary safety device, in order to ensure that under both normal and

and 6 1 : F??ygﬁg@aéfei’sa%eéﬂﬁ’@%?%%“‘%ﬁ nas Tl 150 < ot oft Bl ) )
11 ust?e "t BUE B, 7
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shown, m“%ﬁﬁtﬂﬁfdé{%e% gbat 6 1A %][\?eh o@iégf.”d 5k c;‘/@b&%‘%:vgﬂ?@tis

shown. Attachnent has an 1 nner cylindr seat and,” 1 n

embodi ment , clpSed’ <A Atk dyér 861s pREsSd bg{bgggé 34ge ifikt 8id ﬁié&i@cﬁ& hel d

in inoperative position by & spring 81". A erall'y 1hdi"cated at
62, conpri S5 apdséedls G4id dublettsN) thareby séahﬁ?%h_?azval%t&?ﬂt‘i‘ﬁbéf 8M{Pdm &n_
slidable in said cylindrical seat 63, generally in a substantially vertical

direction. iAtgankdiatéchashbeh3Bsdefinedbetweén EEB t8p®F cylinderngalve U gnd he
cl earance between said plunger stem and said guide cylinder. Plunger stem
64 is sol i dheibéttom ebcordrokbousingh29.fThugalsptlsd gas é9lindbrr cfragmerdhridywi t h
or connected to a shank 71, and this latter is connected to the plunger
head 72. | rindicatedmioddnwhich chmmunicatnd wishdsaid wadvie chambern3tithgbegh

pi ece. A control housing 69 has a top wall 73 and a peripheral wall 75. and
i s conpl et & KWleh Mois sealsddremspidsntermpdinte vhagaben 38s a tight seal

bet ween the plunger and the bottom plate 74. Plunger and control housing
are illustrated at a great scale in Fig. 7. It is seen that the plunger
shank 71 has a central slit 82. Top wall 73 has an aperture 76 through

whi ch plunger stem 64 passes, and is provided in its |ower surface, about

70 boars, - SBcFiay SaER T BV SRAbERL of itk SR NaP ecfpRianEeaRs 17
position. OpkFel 81! HaIRO d?@g?gﬁ&afﬂhéfﬂ§r% 594Imal %a”%gr iﬁ5-th§g§

cylinder valve, generally in conprise a poppet provi
with a gaskghbbditfén®)edsbhtidPRethe Yalfe s IhEhPPRIR alt MY dffler tig, 1

cyl i nder gas pressure agai nst “projection 86 di sposed about the | owernost

periphery ofizath esthlpeisedy 1¥ershintedato/ thér 8 ri]ﬁaélis hb(ljdéxi a8d heank d ﬁbrﬂi&g
e e

val ve poppet. Simlarly to what occurs in nbodi nent of Figs. 2 and 3,

means, e.g.addptetito emgage andedepresethel valvemondesl plumgelrl 32.t The pertieppet
85 agai nst seat 86, regardless of the presence or not of pressure in the
cyl i nder. Wfesaitheontyol miemsyshowni in Higs.e, arshiddigaskagnenteof nstyatésged
agai nst said projection, 86 and _seals said outlet 87, thereby sealing the
gas cyl i nddever [l&yfaee Hig. §),i whichmnostion ssindicagediby noggeral 17 en

lever 13 is actuated, portion 17 thereof engages plunger stem 24 and
depresses the plunger 22. Plunger head 42 is displaced to below opening
48 of the control chamber, and contacts and depresses poppet pin 33 and
poppet 32 against the reaction of spring 34 and internal gas pressure.
Poppet piston 35-36 becomes detached from projection 50 and therefore
allows gas to escape from the gas cylinder and valve chamber 31 into
intermediate chamber 38. This condition is shown in Fig. 3. It is seen that
piston 39 no longer engages projection 47 and has freed the aperture 46 of

wall 43. Thus the auxiliary valve has opened, and gas can flow from



-27 Lever 81, hinged to the attachnent 61, has a portion adapted to engage
and depress the plunger 62. Wien |l ever 81 is actuated, porti onz%fEﬂﬁgg%of
engages the plunger stem and depresses it. Plunger head 72 is displaced to
hel ow O-ring 179 and contacts and depresses poppet pin 83 (corresponding to
33 in Fig. 3) and val ve poppet 85 a %i_nst the internal gas pressure. The
gasket | ayer of the poppet becones detached from projection 86 and
therefore allows gas to escape fromthe gas cylinder and the val ve, between
t he poppet and its seat, into an internediate chanber 78 fornmed between the

75, %, i8S PR S, e B s BRI
82 . ' .

openi ng 20 PoAEa offe 75 kL ATNER 20t Bl VR e BouRl fol Hiftig che
car bonat Ed'we\l/yé?-’l tﬁbec SLakod rel eases the actuating |ever, the gas
pressure urges the VA Ve poppet to its closing position and gas will no

| onger escape fromthe cylinder. Then the gas pressure retained in the
i nt ernedi ate chanber 78 pushes the plunger to its uppernost, sealing

posi tion. Kypeuethe bpetdtBr G¥ldards theadever #RAE lié"f)tair@% th¥ HinentiPsystdem Wi | |
not have risen to its original position, and therefore gas continues to

escape i nt eylidhnaetuatdsanthd reglindert Palviee this clabtdr @dllt hermaltBirelisebthe
Since the crosssectional area of the bottomof piston 79, on which said

pressure gegtinglieesowlet pndr ghy will ustlonigerlescgpe fromnthéeylinderaMire ghsits
top, on which said pressure generates an opposite thrust, a differential

thrust is eressuxt hrgehetlymsvalve apopatatdl s delosiotg @ositnon.ullen tthe gasire
pl unger 62 to its upge.r nmost pasition, shown in Fig. 5, in_which internal,

control chaWEesuss retaigedemn HHus inpermedisdal chamber 238 gad turtheocorirgsr

escape fromthe gas cylinder_to the bottle through slit 82 and pqrt 20. The
sane pressg}‘@%}%eli ROt %E @&spbwg%éwme%arag& € &P r§eq2134§r1y.g§ Fhe t he
i nt ernedi ate _chanber, 78. The contrlol chanber 65 is at the sane pressure as
the other PHPRECHIO LH5UPRIMARE SpalIPE PSR hoppet 85 is hel d open, the

cylinder pressure (which nmay be, e.g. 50 bar) acts over the upper and | ower
surfaces of piston 79 until the system pressure has been rel eased.

ll'v‘i? Come & I’r‘%‘?&ﬁ%&@%ﬁ?ﬁ?ﬁ%‘%&%%Qﬁﬁﬂfﬁgﬁé§é{%ﬁé’t§?’%§?&¥El%‘ﬁ@?”ﬁe pde
area of hodd iA50PiREAa Bodltish, w3 HHAHHEE Gl SIRIEHD, ROSSCBERTY GUBERE |
functi onal I3g, epléretbRgab Prieddhrd bxldtsSn thtdPmhedidRdckoMPer! 38,65 8bntrol

alternative constructional” embodi nent of the sane invention. Al the st ages
of normal ahdnabnORHRin ap@ndat epace 26 abé dnhwneliuib @0oaed aphey pagtiabf vhé o

t he enbodi nent of Figs. 5 and 6. 28 FEB 2003 -29 CLAIMS 1. Aliquid

aerating appackines Sirice tlverhirosd-sectiondlhaaeaydfi thierbatbomanhipigton 39, on
which said pressure generates an upwardly thrust, is larger than the free
area of its top, on which said pressure generates an opposite thrust, a
differential thrust is exerted by the gas in an upwardly direction and urges
the entire plunger 22 to its uppermost position, shown in Fig. 2, in which
apertures 46 and 48 are closed by plunger piston 39 and plunger head 42
respectively, control chamber 25 is sealed off, and gas can no longer escape
from the gas cylinder to the bottle through peripheral gap 26 and conduit
20. The same pressure as in the gas cylinder, e.g. about 50 bar, is created

in the intermediate chamber 38. The control chamber 25 is at the same

pressure as annular space 26, conduit 20 and other parts of the machine.



as under pressure and a cylinder holder for retaining a pressur S
gylinder, gn aerating head for retaining a bottle which contaiﬂg%ﬁﬂgﬁagﬁd
to be aerated, an internedi ate chanber, for receiving gas di scharged from
sai d cylinder, a cylinder valve for normally preventing discharge fromsaid
cylinder into said chanber and perm_jj.ing it when desired, valve actuating
means whi ch have an inactive position, in which they do not act on the
cylinder valve, and an active position, in which they cause the cylinder

val ve to be opened and gas to be discharged fromthe cylinder to the

I nt ermedi ate chanber, gas conduit neans connecting said internedi ate
chanber with said aerating head, and auxiliary valve neans for sealing off

e ot ful 1 Ao al PRt A2 ARG e TSGR Rkl e Y, G,

position. g 50 bar) acts over the lower surface of plunger head 42 in an upward

direction, while the system pressure (which may be e.g. 8 bar) acts over
the upper and lower surfaces of piston 39 until the system pressure has
been released. Thereafter the operator, in order to open the cylinder valve,
would have to overcome a force equal to the product of the system pressure
by the lower free area of piston 39 plus the product of the cylinder
pressure by the area of head 42,

When the machine is in the condition of Fig. 3, the aerating operation can
be repeated, but the operator will find it difficult since he has to overcome
the thrust due to the high pressure in intermediate chamber 38. If the
operator wishes to remove the gas cylinder, the cylinder valve head will
become detached from the washer seal 190 (corresponding to 90 in Fig 1)
and gas can flow from chamber 38 (see Fig. 3) through the annular space
between threads of cylinder holder 21 and valve body 30. Pressure
therefore will be reduced to atmospheric pressure, the gas cylinder can be
safely removed and substituted with a fresh one, and thereafter the

machine will operate in a normal way.

Fig. 4 schematically illustrates a liquid aerating apparatus comprising the
safety means of the invention. Numeral 60 indicates the apparatus main
body, on which is hinged at 62' an aerating head 61'. Bottle 63' is mounted,
e.g. threaded, on said head 61'. Tube 64' is connected to the previously
described gas conduit 20 by which the gas is led into the bottle. An exhaust

valve, of any suitable kind and e.g. as described in European patent



2. Liquid aerating apparatus according to claim1l, wherein the auxiliar

val ve neans conprises a control chanber, a plunger head and ga?Q 28 ng
of f said control chanber fromthe internedi ate chanber when the val ve
actuating neans are in the inactive position and permtting passage of gas
fromsaid i nternedi ate chanber when_jfie val ve actuating neans are in the
active position. 28 FEB 2003 -30 3. Liquid aerating apparatus according
to claim1, wherein the auxiliary valve nmeans conprises a control chanber
having a first aperture in comunication with the internedi ate chanber and

e Tor FETRAP, B RREPUEHCA L 0 sl 5ARHS R R e
2nd conour 1ot 1ot gad i 856 Witartb IRBE Snahthar MO ABE prERidi By "
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the gas pressure in the internedi ate cha pressure generatfes a

force di splassutohiegel 62 begendneaRetHaNaHEIE M larsA| tRe of
said control charrbﬁzgr when the cylinder vaFve is%ﬁ%?m?ﬁ%aﬁlbi%%%ﬁén&dtﬁﬁe

val ve act udiottly ieaemosed fron fthei A@eitine headl. tS4d ntbardd, WY el hdtdther
apparatus according to claiml, wherein the auxiliary valve nmeans conprise

a plunger sdafegbvelvenmeansahattcam e pupridedpate hot dekombedDsas they nidppeand
a control chanmber in communication with a gas conduit for feeding gas to a
bottl e whi cif 2antkindsknowingin dheoatts sawt atgdas skeisdribednige Eurepean patent
| ower nost part which seal. s _the bottomof said control chanber when said

pl unger is 4992 dhsceviindenhalden andncoonerating pasiseareqs Hiusirated in
permtting &.he passage o as.fr the cylinder to said gas conduit when
said pl ungeﬁlg?sgiar?‘flg?%ﬂ%%‘f%ﬁlpbﬁéresai d plunger further conprising
a piston having a |l ower and an upper surface exposed to gas pressure, said
| ower surface having an area | arger than said upper surface. 5. Liquid

aerating a i laim 1l wherein the cylinder valve

conpri ses g?l %ﬁq&g%ﬁgﬁgﬁgd ggﬁttﬁ?ﬁeg £ M%l%a?rwﬁ‘émlﬂﬁw}ﬁggﬁ’ﬁni hereinaftey Fep
2003 -31 cqﬂfnﬂﬁg i i, t AR r d outlet..to an .
internediate c a%gh?gg%o%fpép 85&%?@@ r#ggpl%%ppﬁgswﬁggbpger%t@gi 8 %c\};éne
chanmber outgdce@brdiachi ' ' I [ Li:h jt oor
attached to sai dﬁgpﬂr?,s ﬂ?ggg‘{%%frﬁo}ilg&é o%l;[)n%tésggf E@%aﬁgﬂvgﬁ% Oglg\gﬁ{;ﬁgal d
out et o imechiniecramediding WoAThR . indBheiondr TheChAthifRN REANARIS Blosal d
poppet piston in a gas-tight manner for preventing the di sc?‘larg of gas
from the vaforesabdnBaropero Pdtenit 473.0081 édapeizesdiirecavallvekaRXHAESTS for
urgi ng said poppet body so to engage said seat projections 6. Liquid

aerati ng aﬁ{ﬁ anda STy valvec | Bhenf6llowineg eiperhtienal sthpes Yevat wehereans
conprise a control housing which is housed in the cylinder holder,

const i t ut edhedtquideontpinediina bottisiwhicht basnbeentfitted dnbe the machine, is
bottom and peripheral ,walls and defines a control chanber, said top and
bot t om wal |C§MW&, ¥ite tPeamined with @ garithati ig ivegensral garhen digkideng an
outer surface spaced fromthe inner surfaces of the cylinder holder to
define a gas passage conmunicating with the conduit that |eads the gas to

the aerati agd, _a .Qr oj;ect i on ing defined . in the | r rface of
sai d bOttOhilw%ll\g.ﬁ qggo&%@%?ggt Aﬁv%allls %@F?Wg By F_l?%u}lae’ée(r% Bi l‘pméhl%‘ﬁﬁg at us
accordi ng i reiln,.t he auxiliary val ve means conprise a plunger
sl i dabl e itggfﬁ%ﬁglg%}?%t&gr&ﬁgkggr and the control housing from an upper nost

{0 a | ower EDThaaAid el SPRREN S HAMIAd Bito kRN @ Stem passing

t hrough said aperture of said control housihg top wa a piston housed in
sai d contrdl Sywtehereachesortssiinyi IXHAUIPYVaIfSbuRResubstantial ly snal | er
than that of said plunger 'stemand al so housed in said control chanber, and
a head sl i dalfitt the bettle tiefobgeoperatingpetiltileredf said control chamber
bottom wal | .

d. VENT valve releases pressure after a few degrees movement of the tilt

lever and stays open until the tilt lever returns to the carbonating

position.



28 FEB 2003 -32 8. Liquid aerating apparatus according to clai E%i: g\gﬁ{’fl n,
when the plunger is in its uppernost position, the plunger pis B y
engages the seat projection of the control housing and the plunger head
seals the aperture of said control housing bottomwall so that said control
chanber is tightly sealed. 9. Liquiderating apparatus according to claim
3, wherein the auxiliary val ve neans conprise a plunger slidable in the
cylinder hol der and the control housing froman uppernost to a | owernost
position, and conprises, fromtop to bottom a stem passing through said
aperture of s§i d ‘?ég’t .ol _housing top wall, a piston housed in said control
chamber, a $hamf PrAg QYEPBER- section substantially smaller than that of
sai d plung sQ hgused in said control chanber, and a head

& e Rede B g

slidable t rg aperture of said control chanber bottom wall,

 dabl e | cd S ai d er
manual |y 0ot oLeP R PR oar S P valke bl “op Ria R PRIALTY Melve.

engage t he i L Qﬁ}yc . L unger head is
di spl aced to elt%rvap%tﬁ(egeggiglr%)%rrlg 0 tﬁ{%ﬁgg???n&?\?gﬁ@%?rés}g?%%ontrol housi ng
and engagesht Ty epRet dYw opbnt he cylinder valve so as to disengage the
poppet piston fromthe seat projection of the valve housing against the
reacti on ofi, tMeveltislévermans, Whereby gas can freely flow fromthe gas
cylinder to the valve chanber, fromthis latter to the internediate
chanmber, frjomSafety pih teperiso SARETYnvabte biaptshingathe fvaiwret phopspdtadffeitst o a
gas passage conmmunicating with the conduit that | eads the gas to the

aer ati ng hemating) and oy deawining pregpueds osleasedr ding to claim5, wherein
t he poppet _piston conprises an elastoneric portion adapted to engage the
seat 28 AeBAlbHwree3mlpespseopen. of said val ve housing about the outlet to
the internedi ate chanber. 11. Liquid aerating apparatus according to claim
7, wherein the aperture of the control housing bottomwall is provided with

a gasket, when the plunger i.s in its .uppernost Rosjitjon, the plunger
nead t§ ght 1§ Mefotiteecating d6test 8 reliased 16 BEe JR8k e tatlootingiorerBHiopay i o
aerating ag&aéﬁggazagcording to claim7, wherein the cylinder hol der has
defi ned t here dﬂ}de cylinder and the plunger stemis slidably housed
therein, seali L d t .0, .CY)d r i em
130 A oaf oty dih BECRENRMA, il i U Brafudtalietil nyPBhe Spliflast
conpri ses } Halel Enngs 4 h hquid
fo be aoratad e SOPIT HRERA 1S, i thEalRe WO, B (IS MBI 09 1o
auxiliary v@baee having a control chanber, apertures for permtting gas to
pass through said chanber so as to flow from said gas cylinder valve to

sai d bottl é&,anfhieansvémens ephishel $hedphpgieru(E® ihoFig.evnipwards,gahiéh ow
unl ess said sealing neans are inactivated by kinematic neans. 14. A safety
devi ce for pudneschacaciuiabimgaleyar 418 indgolupwardscl ai m 13, wherein the
seal i ng neans_conprise a plunger having a first and a second, surface
exposed t o & hEhpvadweibeppat phr closasynd fertheparpward mdvementis pessibledorng a
| arger area,than said second surface, whereby to generate a pressure force
actuating é%mﬂpﬁrhnger to seal the apertures of said control chanber of the
auxiliary %f'

e plunger is urged upwards due to gas pressure acting over the area
which is sealed from the atmosphere, which pushes actuating lever
upwards.

e. The plunger comes up against a mechanical stop; no further upward
movement is possible for this part.

f. The actuating lever continues to move upwards to its inactive position

under the action of the lever spring (70' in Fig. 1).



28 FEB 2003 -34 15. A safety device for liquid aerating apparatus_accordi ng
to claim 14, wherein the auxiliary valve is |ocated above the #&FER 2008,
valve and the first and second plunger surfaces are the | ower and the upper
surface respectively. 16. A safety device for liquid aerating apparatus
according to claim 14, wherein the dpjference between the areas of the
first and of the second surface exposed to the pressure in the control
chanber, is sufficient to generate the pressure force actuating the plunger
to seal the apertures of said control chanber of the auxiliary valve

e o Eh82 mahil GooIHE 1 (08 e BblinEhP 3R e fnvEnaRh Sithsbited®

for liquid aerating apparatus ds clarne

Cyli nder valva  ereds Shtough Beetlh e o bR el el 40t

cylinder valve outlet and a s aper n -conmuni €

condui t neangetan i, GaflebPofithtiBokbbaficll unger means for normlly
concurrently sealing sald apertures when e cylinder valve is closed and

the val ve actuating neans are in the inactive position and concurrently
freeing them when the val ve actuating nmeans are in the active position,

sai d pl ungeNommadoperation such surface areas exposed to the gas pressure in
the internedi ate chanber that said pressure generates a force displacing
sai d pl unge®. Hwessleverstownsgasiapelensedfroh cyhindee (aiiorkirn bhepeessuierist he
cylinder valve is not fully closed and the valve actuating neans are in the
i nactive pd®Btidth.barh ifto miermrediare mhashben38\HoAkEntrol chamber 25, to
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r. A[. AH Asgaperture 46, to conduit 20, and from 1t to the aerating head (at a lower
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maintains the system pressure.

f. Release actuating lever 13.

g. Piston 39 makes sealing contact with projection 47 and the upward
movement of plunger 22 is halted; said piston also isolates (though not
quite perfectly) control chamber 25 from peripheral gap 26 and conduit 20.
Chamber 25 maintains the system pressure (e.g. 8 bar).

h. Release actuating lever 13; spring 70' (see Fig. 1; not visible in Fig. 3)
returns lever 13 to its inactive position.

i. Plunger 22 is now subjected to an upward force, due to said system

pressure (e.g. 8 bar) acting over the area defined by "O" ring 40.
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j. Release pressure in system by tilting the bottle, thereby operating the

tilting lever.

The release of the actuating lever is mentioned in four of the above steps.
In actual use, however, said release is a continuous movement.

k. The pressure in gap 26 and conduit 20 goes to atmospheric pressure.

1. Control chamber 25 maintains the system pressure (e.g. 8 bar) or may
decay to atmospheric pressure as its seal is not perfect (see stage g).

m. Intermediate chamber 38 maintains the system pressure (e.g. 8 bar).

n. The upward force on plunger 22 due to pressure is still the previous
system pressure (e.g. 8 bar) acting on the area defined by "O" ring 40 in
the bore of guide cylinder 23 (see Fig. 2) as plunger head 42 is of smaller
diameter than "O" ring 40. This is the case when control chamber 25
maintains the previous system pressure. Where previous system pressure
(e.g. 8 bar) reduces to atmosphere in chamber 25, as its seal is not perfect
(see stage g), then the upward force on plunger 22 due to pressure is the
previous system pressure (e.g. 8 bar) acting on the area defined by plunger
head 42 (see Fig. 2).

0. Make a new bottle of soda.

p. Press lever down against the said previous system pressure (e.g. 8 bar)
acting over the "O" ring 40 area or area defined by plunger head 42, either
force being less than the force required to overcome the opening of the
valve poppet against the gas pressure of 50 bar. Therefore the operation

appears normal, and this sequence is repeated.

Abnormal Operation (Scenario 1)
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1. Press actuating lever 13 down, gas is released from cylinder (at
pressure of e.g. 50 bar) into intermediate chamber 38 and from it to control
chamber 25, to gap 26, and to conduit 20 and from it to the aerating head
(at pressure of e.g. say 8 bar).

2. Partly release actuating lever 13.

3. Valve poppet 32 does not seal and gas continues to be released into
chambers 38 and 25, to gap 26 and to conduit 20.

4. Further release actuating lever 13.

5. Head 42 seals perfectly and isolates chamber 38 from chamber 25, gap
26 and conduit 20. Chamber 38 maintains the cylinder pressure (e.g. 50
bar).

6. Further release actuating lever 13.

7. Piston 39 seals on projection 47 and the upward movement of plunger is
halted; the piston further isolates ((though not quite perfectly) chamber 25
from gap 26 and conduit 20. Chamber 25 maintains the system pressure
(e.g. 8 bar).

8. Fully release actuating lever 13; spring 70' returns the lever to inactive
position.

9. The upward force on plunger 22, due to pressure, is the cylinder
pressure (e.g. 50 bar), acting over the area defined by "O" ring 49 sealing
on plunger head 42, plus the system pressure acting over the free area of
piston 39.

10. Release pressure in system by tilting the bottle, whereby the tilting
lever is tilted.

11. The system goes to atmospheric pressure and so do gap 26 and conduit

20.
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12. Control chamber 25 maintains the previous system pressure (e.g. 8
bar) or may decay to atmospheric pressure as it is not perfectly sealed.

13. Chamber 38 maintains the cylinder pressure (e.g. 50 bar) .

14. The upward force on plunger due to pressure is still that generated by
the cylinder pressure (e.g., 50 bar), acting on the area defined by "O" ring
49. This is greater if chamber 25 maintains the previous system pressure
and does not leak, or unchanged if it leaks back to atmosphere.

15. Make a new bottle of soda.

16. Press actuating lever 13 down against a pressure of 50 bar acting over
the "O" ring 49 area, this force being greater than the force required to
overcome the opening of the valve poppet against the gas pressure of 50
bar. The operation may appear abnormal, and the extra force required
may be noticed. If not, then the sequence will be repeated until the
cylinder of gas is empty, and the customer will not be aware that there
was ever a problem. If the customer becomes aware that he has to exert
an abnormally high force to press the actuating lever, then the cylinder
can be removed and gas from intermediate chamber 38 will vent down the
annular space between the threads of the cylinder holder 21 and the valve

body 30 and the cylinder will be removed safely.

Abnormal Operation (Scenario 2)

1. Press lever down; gas is released from the gas cylinder, at cylinder
pressure (e.g. 50 bar) into intermediate chamber 38 to control chamber 25,
to peripheral gap 26, to conduit 20, and from it to the aerating head, at
system pressure (e.g. 8 bar).

2. Partly release actuating lever 13.
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3. Valve poppet 32 does not seal and gas continues to be released into
chambers 38 and 25, gap 26 and conduit 20.

4. Further release actuating lever 13.

5. Head 42 does not seal as "O" ring is damaged, and therefore does not
isolate chamber 38 from chamber 25, gap 26, and conduit 20. Gas
continues to flow through the system.

6. Further release actuating lever 13.

7. Piston 39 seals on projection 47 and the upward movement of plunger is
halted; the seal isolates chambers 38 and 25 from gap 26 and conduit 20.
Chambers 38 and 25 maintain the cylinder pressure, and seal well because
of the cylinder pressure is high (e.g. 50 bar).

8. Fully release actuating lever 13; spring 70' returns the lever to inactive
position.

9. The upward force on the plunger is now that generated by the cylinder
pressure acting over the internal area defined by the projection 47
sealingly engaged by piston 39, minus the downward force generated by
the system pressure acting over the net area defined by the projection 47
sealingly engaged by piston 39 minus the area defined by "O" ring 40 in
the bore of guide 23.

10. Release pressure in system by tilting the tilting lever.

11. The system goes to atmospheric pressure and so do gap 26 and conduit
20.

12, Chambers 38 and 25 maintains the cylinder pressure.

13. The upward force on plunger due to pressure is that generated by the
cylinder pressure acting over the internal area defined by the projection 47
sealingly engaged by piston 39.

14. Make a new bottle of soda.
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15. Press the actuating lever 13 down against the cylinder pressure (e.g.
50 bar), if possible. The force required to do this is abnormally high,
therefore the operation will appear abnormal (in the event that the user
continues to operate the machine, the above stages will be repeated until

the cylinder of gas is empty.)

It will be understood that the plunger head 42, which isolates the
intermediate chamber from the control chamber, can be considered the
primary safety device, because in principle it can provide the required
safety. The piston 39 is a secondary safety device which operates if the
primary device fails. It could work alone, but, if so, the user would
normally have to press the actuating lever harder, which is not desirable.
The primary safety device is designed to become effective before the
secondary safety device, in order to ensure that under both normal and

abnormal use (Scenario 1) the customer does not perceive a problem.

Figs. 5 and 6 illustrate a second embodiment of the invention, which
operates essentially in the same way as that of Figs. 2 and 8 , but is

structurally modified with respect to this latter

In Fig. 5, a guide attachment 61 is shown, mounted defined at the top of
the cylinder holder, which is not shown. Attachment 61 has an inner
cylindrical seat 63 and, in this embodiment, is provided with a pin
connection 80 to operating lever 81 held in inoperative position by a spring
81”. A plunger, generally indicated at 62, comprises a stem 64, a piston 79
and a head 72. Plunger stem 64 is slidable in said cylindrical seat 63,

generally in a substantially vertical direction. A gasket 70, which is an “O”
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ring, seals the clearance between said plunger stem and said guide
cylinder. Plunger stem 64 is solid with or connected to the plunger piston
79, which 1is solid with or connected to a shank 71, and this latter is
connected to the plunger head 72. In this embodiment, shank 71 and head
72 constitute a single piece. A control housing 69 has a top wall 73 and a
peripheral wall 75, and is completed by a bottom plate 74. An O-ring 179
provides a tight seal between the plunger and the bottom plate 74.

Plunger and control housing are illustrated at a great scale in Fig. 7. It is

seen that the plunger shank 71 has a central slit 82.

Top wall 73 has an aperture 76 through which plunger stem 64 passes,
and is provided in its lower surface, about said aperture, with
downwardly projection 77 against which plunger piston 79 bears, sealing
aperture 76 when the plunger is in its uppermost position. Control housing

69 defines an internal control chamber 65.

The cylinder valve, generally indicated at 84, comprise a poppet 85
provided with a gasket layer on its upper surface. The poppet is urged by
the cylinder gas pressure against projection 86 disposed about the
lowermost periphery of an outlet 87 of said valve and constituting a seat
for the valve poppet. Similarly to what occurs in the embodiment of Figs. 2
and 3, means, e.g. elastic means, are preferably provided normally to urge
poppet 85 against seat 86, regardless of the presence or not of pressure in
the cylinder. When the cylinder valve is closed, said gasket layer is
pressed against said projection 86 and seals said outlet 87, thereby sealing

the gas cylinder, fragmentarily indicated at 88.
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Lever 81, hinged to the attachment 61, has a portion adapted to engage

and depress the plunger 62. When lever 81 is actuated, portion 81' thereof
engages the plunger stem and depresses it. Plunger head 72 is displaced
to below O-ring 179 and contacts and depresses poppet pin 83
(corresponding to 33 in Fig. 3) and valve poppet 85 against the internal
gas pressure. The gasket layer of the poppet becomes detached from
projection 86 and therefore allows gas to escape from the gas cylinder and
the valve, between the poppet and its seat, into an intermediate chamber
78 formed between the top of cylinder valve 84, and bottom plate 74. This
condition is shown in Fig. 6. Thus gas can flow from said intermediate
chamber through the slit 82 of the plunger, and therefrom into control
chamber 65 and through opening 20, which leads to the conduit connected
to the bottle to be carbonated.

When the operator releases the actuating lever, the gas pressure urges the
valve poppet to its closing position and gas will no longer escape from the
cylinder. Then the gas pressure retained in the intermediate chamber 78

pushes the plunger to its uppermost, sealing position.

However, if the cylinder valve malfunctions, valve poppet 85 will not have
risen to its original position, and therefore gas continues to escape into
chamber 78 and from it to the internal control chamber 65. Since the cross-
sectional area of the bottom of piston 79, on which said pressure generates
an upwardly thrust, is larger than the free area of its top, on which said
pressure generates an opposite thrust, a differential thrust is exerted by
the gas in an upwardly direction and urges the entire plunger 62 to its

uppermost position, shown in Fig. 5, in which internal, control chamber 65
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is sealed off and gas can no longer escape from the gas cylinder to the
bottle through slit 82 and port 20. The same pressure as in the gas
cylinder, e.g. about 50 bar, is created in the intermediate chamber 78. The
control chamber 65 is at the same pressure as the other parts of the

machine.

If the valve poppet 85 is held open, the cylinder pressure (which may be,
e.g. 50 bar) acts over the upper and lower surfaces of piston 79 until the
system pressure has been released. Thereafter the operator, in order to
open the cylinder valve, would have to overcome a force equal to the
product of the system pressure by the free lower area of piston 79 plus the

product of the cylinder pressure by the area of head 72.

As stated hereinbefore, the embodiment of Figs. 5 and 6 is functionally
equivalent to that of Figs, 2 and 3 and constitutes an alternative
constructional embodiment of the same invention. All the stages of normal
and abnormal operation described hereinbefore apply equally to the

embodiment of Figs. 5 and 6.
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CLAIMS

1. A liquid aerating apparatus - in combination with a cylinder containing
gas under pressure and a cylinder holder for retaining a pressure gas
cylinder,

an aerating head for retaining a bottle which contains a liquid to be
aerated,

an intermediate chamber, for receiving gas discharged from said
cylinder,

a cylinder valve for normally preventing discharge from said cylinder
into said chamber and permitting it when desired,

valve actuating means which have an inactive position, in which they
do not act on the cylinder valve, and an active position, in which they
cause the cylinder valve to be opened and gas to be discharged from the
cylinder to the intermediate chamber,

gas conduit means connecting said intermediate chamber with said
aerating head, and

auxiliary valve means for sealing off said intermediate chamber from
said conduit means when said cylinder valve is not fully closed and said

valve actuating means are in their inactive position.

2. Liquid aerating apparatus according to claim 1, wherein the auxiliary
valve means comprises a control chamber, a plunger head and gasket
sealing off said control chamber from the intermediate chamber when the
valve actuating means are in the inactive position and permitting passage
of gas from said intermediate chamber when the valve actuating means

are in the active position.
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3. Liquid aerating apparatus according to claim 1, wherein the auxiliary
valve means comprises a control chamber, having a first aperture in
communication with the intermediate chamber and a second aperture in
communication with the gas conduit means, plunger means for normally
concurrently sealing said apertures when the cylinder valve is closed and
the valve actuating means are in the inactive position and concurrently
freeing them when the valve actuating means are in the active position,
said plunger means having such surface areas exposed to the gas pressure
in the intermediate chamber that said pressure generates a force
displacing said plunger means concurrently to seal said apertures of said
control chamber when the cylinder valve is not fully closed and the valve

actuating means are in the inactive position.

4. Liquid aerating apparatus according to claim 1, wherein the auxiliary
valve means comprise a plunger slidable in a seat from an uppermost to a
lowermost position and a control chamber in communication with a gas
conduit for feeding gas to a bottle which contains a liquid to be aerated,
salid plunger having a lowermost part which seals the bottom of said
control chamber when said plunger is in its uppermost position and having
an opening therein permitting the passage of gas from the cylinder to said
gas conduit when said plunger is in its uppermost position, said plunger
further comprising a piston having a lower and an upper surface exposed
to gas pressure, said lower surface having an area larger than said upper

surface.

5. Liquid aerating apparatus according to claim 1, wherein the cylinder

valve comprises a valve housing defining a valve chamber having an inlet
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communicating with the gas cylinder and an outlet to an intermediate
chamber; a poppet which has a pin slidable in said valve chamber outlet, a
piston housed in said valve chamber and solid with it or attached to said
pin, a seat projection in said valve housing about said outlet to the
intermediate chamber, which projection can be engaged by said poppet
piston in a gas-tight manner for preventing the discharge of gas from the
valve chamber into the intermediate chamber, and elastic means for

urging said poppet body so to engage said seat projections

6. Liquid aerating apparatus according to claim 3, wherein the auxiliary
valve means comprise a control housing which is housed in the cylinder
holder, constitutes the upper boundary of said intermediate chamber, has
top, bottom and peripheral walls and defines a control chamber, said top
and bottom walls having each an aperture and said peripheral wall having
an outer surface spaced from the inner surfaces of the cylinder holder to
define a gas passage communicating with the conduit that leads the gas to
the aerating head, a seat projection being defined in the lower surface of

said bottom wall about said top wall aperture.

7. Liquid aerating apparatus according to claim 3, wherein the auxiliary
valve means comprise a plunger slidable in the cylinder holder and the
control housing from an uppermost to a lowermost position, and comprises,
from top to bottom, a stem passing through said aperture of said control
housing top wall, a piston housed in said control chamber, a shank having
a cross-section substantially smaller than that of said plunger stem and
also housed in said control chamber, and a head slidable to seal or free

said aperture of said control chamber bottom wall.
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8. Liquid aerating apparatus according to claim 7, wherein, when the
plunger is in its uppermost position, the plunger piston tightly engages the
seat projection of the control housing and the plunger head seals the
aperture of said control housing bottom wall so that said control chamber

is tightly sealed.

9. Liquid aerating apparatus according to claim 3, wherein the auxiliary
valve means comprise a plunger slidable in the cylinder holder and the
control housing from an uppermost to a lowermost position, and comprises,
from top to bottom, a stem passing through said aperture of said control
housing top wall, a piston housed in said control chamber, a shank having
a cross-section substantially smaller than that of said plunger stem and
also housed in said control chamber, and a head slidable to seal or free
said aperture of said control chamber bottom wall, and wherein when the
plunger is brought to its lowermost position by manually depressing the
valve actuating means, the plunger piston ceases to engage the seat
projection of the control housing and the plunger head is displaced to
below the aperture of the bottom wall of said control housing and engages
the poppet pin of the cylinder valve so as to disengage the poppet piston
from the seat projection of the valve housing against the reaction of the
elastic means, whereby gas can freely flow from the gas cylinder to the
valve chamber, from this latter to the intermediate chamber, from this
latter to the control chamber, and from this latter to a gas passage

communicating with the conduit that leads the gas to the aerating head.

10. Liquid aerating apparatus according to claim 5, wherein the poppet

piston comprises an elastomeric portion adapted to engage the seat
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projection of said valve housing about the outlet to the intermediate

chamber.

11. Liquid aerating apparatus according to claim 7, wherein the aperture
of the control housing bottom wall is provided with a gasket, and when the
plunger is in its uppermost position, the plunger head tightly engages said

gasket tightly to seal said aperture.

12. Liquid aerating apparatus according to claim 7, wherein the cylinder
holder has defined therein a guide cylinder and the plunger stem is
slidably housed therein, sealing means being provided between said

cylinder and said stem.

13. A safety device for liquid aerating apparatus, which apparatus
comprises a gas cylinder having a valve, and a bottle containing the liquid
to be aerated, said device being characterized in that it comprises an
auxiliary valve having a control chamber, apertures for permitting gas to
pass through said chamber so as to flow from said gas cylinder valve to
said bottle and means for sealing said apertures to prevent said gas flow

unless said sealing means are inactivated by kinematic means.

14. A safety device for liquid aerating apparatus according to claim 13,
wherein the sealing means comprise a plunger having a first and a second
surface exposed to the pressure in the control chamber, said first surface
having a larger area than said second surface, whereby to generate a
pressure force actuating said plunger to seal the apertures of said control

chamber of the auxiliary valve.
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15. A safety device for liquid aerating apparatus according to claim 14,
wherein the auxiliary valve is located above the gas cylinder valve and the
first and second plunger surfaces are the lower and the upper surface

respectively.

16. A safety device for liquid aerating apparatus according to claim 14,
wherein the difference between the areas of the first and of the second
surface exposed to the pressure in the control chamber, is sufficient to
generate the pressure force actuating the plunger to seal the apertures of
said control chamber of the auxiliary valve whenever the gas cylinder

valve is not fully closed.

17. A safety device for liquid aerating apparatus as claimed in claim 13,
which comprises a control chamber, having a first aperture in
communication with the gas cylinder valve outlet and a second aperture in
communication with gas conduit means leading the gas to said bottle,
plunger means for normally concurrently sealing said apertures when the
cylinder valve is closed and the valve actuating means are in the inactive
position and concurrently freeing them when the valve actuating means
are in the active position, said plunger means having such surface areas
exposed to the gas pressure in the intermediate chamber that said
pressure generates a force displacing said plunger means to seal said
apertures of said control chamber when the cylinder valve is not fully

closed and the valve actuating means are in the inactive position.



