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DESCRI PTI ON Dl SPENSER W TH FLOW CONTROL

Téchni cal Fi o[NP 96414788 This invention relates to di spensergr’f:é?mz

| i qui ds and nore particularly to dispensers capable of storing and
di spensing mediumto hi gher vi scosi t+yl products such as shanpoo,
hand soap and the |ike. Background Art 10 D spensers have
been devel oped which consist of an i nveDBSCRIPTION contai ner for receiving
the liquid and having a bottom outl et _.positioned inside a
reservoir. A pool of the liqui : W C spheric
pressure in the reservoir around the bottomoutlet to thereby trap
the liquid in the container with a negative pressure above 15 t he

l'iquid. Various s-tr%&ﬁ%ﬂr%@@ been provided to disturb the.

bal ance of the liquid an € negative pressure in the container to

t hereby cause5control | This |invefitiom rélatesi spedispensdrs ofh liquidst bed more
associated with the reservpir. .. Such dispepsers can be seen in .
applicant's prior pamm:iar?mmeve&m@@w mmm,immmedmmto
4645097, 5033653, apd 5217147 rincipl of o akyon of
t he di spensers are g@f’ri a%pgg%cts such J%BPP’ h%ncfﬁ%ap ?’3&3{}?%33653

whi ch includes diagrams illustrating the the conflicting paraneters
associated wth providing tenperature conpensati on. As denonstrated
I n that patent, theBJ,Mﬂ&g not 25 flow fromthe di spenser when

tenperature rises, and_yet the di spenser t have a yesponse rate
which will alPow the epaeraibﬁ@ngeﬂmdﬁﬁlwed which ; Gogsiant naBuEvertedon

applying a force to_the.dis ser.. U S. . Patent, _ .5033653 al so
provi des structurescmro€§$cr§‘@vﬁgest§edF‘ggfﬂ/aﬂﬂdagl&“ég 2 "bottdm’ “outlet
satisfactorily by Sﬁ&ﬁﬁéh&d‘ﬂn&&@a&é&éﬁﬁhﬁ?&%& oTCthE'elﬁfCuid qeRffaRtésAlfle?0

will not be so-depehdent on the amount o eratur onpensati on
atmospheric pressure in the reservoir around the bottom outlet to

thereby trap the liquid in the container with a negative pressure above
15 the liquid. Various structures have been provided to disturb the
balance of the liquid and the negative pressure in the container to
thereby cause controlled flow from the dispenser through an outlet
associated with the reservoir. Such dispensers can be seen in
| applicant’s prior patents, namely U.S. Patents 4324349, 4635828,

20 4645097, 5033653, and 5217147.

The principles of operation of the dispensers are described in some
detail in U.S. Patent 5033653 which includes diagrams illustrating the
the conflicting parameters associated with providing temperature
compensation. As demonstrated in that patent, the liquid must not

25 flow from the dispenser when temperature rises, and yet the dispenser
must have a response rate which will allow the user to dispenée almost
instantaneously upon applying a force to the dispenser. U.S. Patent

" 5033653 also provides structures which overcome these disadvantages
satisfactorily by separating the two parameters so that response rate

30 - will not be so dependent on the amount of temperature compensation
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provi ded WOPHMT8Y r uct ure. However it has been found that REEICAIS00642

| i qui ds of higher viscosities are used, there is a disadvantage in all of
the prior structures which was not appared earlier: It has now been
found that when the dispenser recovers fromdi spensing by receiving 5

ai r from outsi dgpovided 4acthel striéture] Howeverr has beleh Sfcimid auteivhfehom
the reservoir, air wll tunnel directly through the viscous |iquid and
find its way i nliquidsefchigher miscosities are vased) tberensaxdmdvamagmm dlligf of

L\i ggicgnijncéngﬁr e?rﬁglr and everbeaial d:négpl ngrqn; ra‘mﬁ;aédl spensi ng.
et ri Vial forioluspant whal 16 d3UECE Bkt gr%ﬂnkh"baﬂf?%%ﬁﬁ?

cont ai ner5is atmrtfﬁomuusida,dﬁtéatbf ui!dleét&rﬁhg ttherw:ﬁaﬁneﬁfrom

available to drive the recaver r will initiall

i nspi red the msercrommwﬁmmf yntbmugh theyviscons diqui X andause t he
air to tunnel t hr au he | i Uld d |ntothe contal £

These di sadvant dt aY’éyé? %&?% - o hs results Qﬁ'gﬁ'l'égo

those used to [

structures the 3 ?a*ﬂc%?"%%@%ﬂms. Gy e@@éﬁ%‘#ﬁ%&éﬁ%ﬁlﬁéﬁm&
di sadvant ages t akeA psezofdatausk cofsthee simeadiffidhlty results froin fthe fagavdieen
found that different approaches to the relatio Shl p bet ween

tenperatie corfieenvesy the dispenses squeezing the gomsainer to dispemsesi der ed i f
hi gher vi scosi t.ghl I@l.ll acisfare t,0 be dbspensed %{eg:‘ﬁc%teg/t when |5P§from

smal | di spenser pensers

of the present lepqgu&e“g l?lter t tHedﬂ Reld2E Cthe m qud rrust

pass to | eave t spenser spenser I'S actua e

di spense, the fdvaﬂ/abhttbdriwﬂreeem Waﬁrj@wﬂmﬁiﬂﬂ@hﬁpﬁ-@d
recovers ready for he next dispen |ng 2 n i nherent and 30
desirabl e part 18t0 %" %ﬁa 'iuw@ﬁm the air o funnelse

15 through the liquid and into the container.

(D|

- These disadvantages are exacerbated in smaller structures such as
those used to contain hand soap or shampoo. Inherently with these
structures the distances and dimensions are such that both of these
disadvantages take place at the same time. |

20 It has now been found that different approaches to the relanonshxp
 berween temperature compensation and response rate have to be
considered if higher viscosity liquids are to be dispensed, particularly

from small dispensers.

25 Discl venti _ -

" Dispensers of the present type include a flow path through which
liquid must pass to leave the dispenser. After the dispenser is actuated
to dispense, the flow path then receives reverse flow as the dispenser
rec'olver.s. ready for the next dispensing. This is an inherent and - |

30  desirable part of dispensers of the present type because this reverse
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|fm ts the poéla%flldmy of dripping fromthe dispensing outlet ."ﬁfgmm‘%
present invention places a flow controller in the flow path which
automatically adjusts to have little or no Fdterference with the flow of
l'iquid | eaving the dispenser and then positions itself to slow down the 5
rate of reverse fl diowdinits tke possibilisy of drippingfromi the dispensirig outlet. aThe

ensures that the energy which woul g ot hegwi.se be avail abl e,for sydden
recovery, is avail dlﬂegé;ltoqutep?@"tﬂ CEY 3cBoY FoRfEP tmégﬁrﬂ‘éwrﬁ W‘g’flﬁlél
fr

th. Co tl LD had Bkl
pa nsequent |y ﬁl{{,hﬁg,c?gfgt}iﬁ%tf% O\A]%lesorcﬁ %f‘é.mué:cg"tvgﬂﬁﬁggﬂo%o 0

portion of the dispenser, bef'ore arr m

controller. At thidiqsidieavingtke dkpbﬁs‘e& andahen pysitidmlitselftecshowaldwe the
ex

di spenser has_recovered_ to song extent. Al so, the procedure ensures
that the liqud | ewate phreviesse Rewrinto thedispensesp Jdus slowing dowdr of thesrate

liquid is drawn fromthe resgrvoir inta {he ntai ner and thi

i ni i zes the ri sk GHUTESHHEL e AResEYWHich Would grerwize e 7 oF suden 5
make the dispenser J 5’9&5@ : : ' { 4
aspects, thepi nventlecgn p b\lil)gl g-éasxlagle to dnve |g§g%dsygr %‘ri tp??q%sao%ls&f%%dtype
having a resilient pmeh! Cossequerntly during reeovérs ligaid ishdedred fidin ithe Datlet

di spensed and an outlet structure for . containing a pool of the
liquid at anbi ent grartioncef the dispepserpselatively slowly befargdivi meets ke flow

contal v W 3 250 Sugop) M8 WLEEPUE S et b S
to flow outvardly g;gngsbhad k .ﬁ?éd‘t@%ﬁ:éﬁxgéﬁseAfsB?‘ﬂtl%groceduré BHEAS Y

~upon rel axing the corttarner.to discontinue pensi ng,

di spenser bei ng chahaetke ilicpidd Hyvel inl the eteivoit has aposppareneity ivo divp a6
fl ow path and operabl e automatically in response to npvenent, of .
liquid outwardly alligwdt kse draww from the rmesesvoire imtoohe ogantaines: andt this

I ow, “and hen i n BLHEHEE T He dhentas iafidpil il Py e Ry R dad °
~flow path tojgrove therd hﬁ"@'d??%g&'ihséeﬁmé? a second condition in 30
exhi bi e

whi ch the controll er I NCr ea resistance to flow sufficient to
Accordingly, in one of its aspects, the invention provides a

dispenser for liquids of the type having a resilient container for

containing the liquid to be dispensed and an outlet structure for

containing a pool of the liquid at ambient air pressure to support the

20 liquid in the container with a zone of negative pressure above the

liquid, the dispenser being operated by deforming the container to

cause liquid to flow outwardly along the flow path and to cause flow

" inwardly upon relaxing the container to discontinue dispensing, the

'disp'enser being characterized by a flow controller positioned in the

25 flow path and operable automatically in response to movement of
liquid outwardly along the flow path to move the flow controller into -

‘a first condition in which the controller exhibits minimal resistance to

flow, and then in response to movement of liquid inwardly along the

flow path to move the flow controller into a second condition in

30 which the controller exhibits increased resistance to flow sufficient to
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reduce theWRAS4®B rate of flow into the container. PCT/CA9S{00642 x
Description of the Draw ngs Fig. 1is a side view, partly in
section, of a preferred enbodinent 5 -44 a dispenser according to the

I nventi on; Figs. 2 and 3 illustrate exenplary forns of flow
control | er whi chreduce the natwral ateoffiew into the centapscent., the flow
controllers being drawmn to a larger scale than the scale used in

Fig. 1; ' F|g 4 is aviewsimlar to Fig. 1 of part of a second

enbodi nent 10 0f L. Figs. 5 and 6 are views
simlar to Fig. anet Liescnprion oLige, - the di spenser, and
Fig. 7 is a view sipg is Grewlp%?ﬂ I ofh H el

enbodi nent of the in e%t | g%‘& ylﬁsu‘?ﬁ%dbmf"mrryrb% ‘&'}fl’e[nﬁe

| nvention § ofadxspBﬂie&ranonimg tbithetinvaiéori;o Fi g. 1 which shows an
exenpl ary dlspens according to gne of the preferred

enbodi nents of the Figs. 2 and ratshexemplagy gmgfﬂmmawllarwduchuent

def ormabl e conta nd having an
i nverted bottomc(ﬂf?‘flé’? é&?mthe e&b%ﬁu%eﬁ%iﬁg%ﬁ? tlrﬂ W R ogt | et
a flow control | & ]38er stale than the s¥ARwsed ih'Fig. poo!l of | | qui d 32 which

mai ntains a zone 33" of negative pres8ure above the liquid 24. The
pool is contained |F1gaé ipatview similar to Bigr basfusaet of ahwevond embediienei r 34
which is attachg%noglﬁ readed 25 engagenent 36 to a suitably forned
-portlon Othe -pivoted closure element 38 (shown in

"ni o an open posi i .fﬁk%fn&afe“ezwsn%{ﬁ?\farﬁ°%ﬁ%s{’8€ﬁ{r?#4o Apistiedng? & EDXESn

-the di spenser i she er; and - . The operation of the d| spenser
simlar to that desc |bed in the 30 af orenmenti oned patents. The
negatlve pressur e iFigt e iz anevi®® sinmilar to Fig. 1 and ﬂlustratmg a further

embodiment of the invention.
15
Best Mode of Carrying Out the Invention -
'Reference is first made to Fig. ‘1 which shows an exemplary
dispenser 20 according to one of the preferred embodiments of the
* invention. The dispenser includes a resilient, deforniable container 22
20 holding a supply of liquid 24 and having an inverted bottom outlet 26
' - in a neck 28. At the bottom of the outlet a flow controller 30 is
immersed in a pool of liquid 32 which maintains a zone 33 of negative
pressure above the liquid 24. The pool is contained in an outlet
structure 31 having a reservoir 34 which is attached by threaded
25 = engagement 36 to a suitably formed portion of the container 22. A
pivoie‘d closure element 38 (shown in a closed position) blocks a
discharge opening 40 and can be moved into an open position 42
(shown.in ghost outline) for storage when the dispenser is in use.
The operation of the dispenser is similar to that described in the

30 aforementioned patents. The negative pressure in the zone 33 above
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- o - 5- he
I+':qui d 24 re&?r?s"l?m colum of liquid in the container becauspec'r{ﬁ;\‘gsm0643

liquid can not inspire air to displace the liquid due to the fact that the
neck 28 of the container neets the pool of Tﬁqui d 32 in the reservoir

34. However if the user changes this balance, then |iquid can be made 5
to | eave the di sperthediquith24 retainstheccolumn ot liquid imythemontainen because the

O her by 2hanol e Sip sk th8bife 22 To ESHat tHe iRl o e faf gt S >
downwardl'y past thedd ﬁf’@é %:}ﬁiné eXf3iehb rﬂﬂdl'oftlfq 332 WEEHL%EFJ&%
e leve Y unti1 T such 10

and into the reservolr. In the reservoir w rise

time as the |evel metHoWeﬁif&hbafsﬁﬁck&gﬁkﬁﬁs%lMﬂﬂeﬁﬁcitﬂdicdn\he'made

| eave the dispenser. At thi's point the container 22 is sufficiently
def or med t hatd si gnitbi keave tha nsess bEbis ist corvenientlyn slonenbyi making) the

return it to its original a . Thi sgen an.,.be brought into pla
sinply by rel easi w@w&&iﬁ é‘?&iéfe‘*ﬁi'eﬂ%ﬁ%m e HsEy c%gql‘éége
back liquid fromt VG skafke G ' | 8 £ i

di scharge openi ng th%iﬁe%ﬁgb%%gég% t he oplgnl ng g%%hﬁ?\%i Irigmtahfao P
contents of the di dosnswiardly pastsherfléw coherolies 30 (whichhwilh bedescribed latelr) 9.

1. The arrangenent al so provides, space for volunetric change of
the 20 zone 33 caused myoahgiresmwnp'shaimimnhermwmnwdl rise until such | f

an increase j1 tenperatur auses the,l eyel, of the pool. of .| i,qukd. .

32 to rise, M:ere itmg A8 Jhg eV p@fgtsitket%m%f’Pﬁ?ﬁgt%o ﬁPﬂit:lh%;éq‘Pﬂewm sk
that the liquid wil i egﬁ&ap d e ¢ihie N riiSinepP I : i ontl

Al so, as wll be déésag;ei Eged,aﬁ?uc ba& aft«Léi?A]gi stghar ge V\nflqzt e@lé tg‘ﬁnet.}arn
25 the liquid ideféormed elsarsignificant ehergyelval beehosvoredhidtlye container to
As previously nentioned,, a di sadvantage that has been found wth

li qui ds having hi girevara Esests pegina shape. dikis energyrasibelbeeughstingeiplay .
happen in that order.. t effectiyely happens is that, because aik,Ca
rm\F/)g nore readily FHBRY)\fhﬁX W%ﬁg%ﬁ‘ﬂﬁ%?ﬁ’%ﬁ%%&%@%&“ﬁ wil ek 30
opening 40 afyl progRer! YA Hin thE rblefvbif 34T AthleEmiRERkMfspife &r into
discharge opening 40 thereby clearing the opening and allowing the

contents of the dispenser to return to the position shown in
“Fig. 1.~ | |
The arrangement also provides space for volumetric change of the

20  zone 33 caused by ambient temperature fluctuations.

~ H an increase in temperature causes the level of the pool of liquid |

32 to rise, there is adequate space in the reservoir to minimize the risk

that the liquid will rise and escape through discharge opening 40.

Also, as will be described, suck back after discharge will tend to return
25 the liquid in the reservoir to the level shown in Fig. 1.

o As previously mentioned, a disadvantage that has been found with
liquids having higher viscosities is that the suck back does not quite
happen in that order.” What effectively happens is that because air can

" move more readily than the viscous liquid, air will enter the discharge
30 opening 40 and proceed through the liquid towards the opening 26 at
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end of theWROM4TI® the bottle. At this point in tinme the r EHGANS00642 it
34 is full of liquid so that if the air gets to the container 22 first, it

Wi || rise to the zone 33 above thé-liquid in the container before
liquid can be purged fromthe reservoir 34. As a result when the
pressures are  She endesfidiel ek of the bowrel Af thispeisr i tinietiep@eris | S

hi gher than it was originally. If this process continues, the |evel

will be al nost 3# isthall of liquid sothatiifitheidir gets torthe contdinend2 fiosy, imwdll at ur e
conpensat i on. . . Thg, fJ ow cont rall.er, 30 is.add to,the,structure
SO B o heise to the one T shAs e Liguid if the SORTnEHPerage LS Fitui o
The fl ow controld . | [ 9] LLhg 44
which is a pushbfﬁuﬁi%mm%wfﬁe%omg%t%%%ggggg%f ﬁiéganchor
ring to tige | ef eqailizady.the levelof liquid inftherresérvodnirhightrathan it wasig hi nge
48. There is minimal strength in ~.-the hinge so that as a result,
thiscpracass epntinues, the levebwill: be faliost at they fir st

posi ti on the. 1 GBeBE FORRABSHS BAL b HERPHIGHE CRRBEISHOR. 1o 1 ow out
of the container, em% ' LIS B Ll S, rfﬂﬁlimize
opening 40. On the o fel_ggvﬁan }-ngr éﬁﬁ asdt%&e&tljés%rﬁugdtuggls%a | spensi rtllée

the energy st or ¢ikelihobdofviit tannélling thglﬁ'tha%ﬁ%ﬂa. WiThe Hewatontroller

maxi mum and provi de maximum force to draw |igui 2133 air back 20 . into
the cont dither 2showsciaEsg. 1 iconsistsiofian ancher sing 44 which i5a push fit inside
automatically take,up,a seco condi tign or,closed Si {i.on own.in
B'a"T and the BhF PORIE seek st B ichpe Fierd Bie At Eigehis
opening 52 int f, e i éfhiﬂg ulty s W XX T] ;ACI 0SS
t he opening 52 F.'l%ptt%%gnected aggnltn?g I er é|§§su.€ih"|eﬁte_kr1i§t 1 1e&gr§§reg aggi | abl e
to draw air int ghé hénge so that ssantesuhcundér momphalidieutinstadees ghe dhpnivilh 40 is
reduced. The ratgﬁdc;f . flowis therefore reduced relativye to the
natural flow wi tersdito falbintospfirst conditien er openpositien PAshawninghost ¢ | ¢

of 1 qui 5 1 nootBadi il isiiSiribh the v gontrollh Bfp RERRA ARkabEE, 00

t hrough the open; i : QL .1 '
U g 05/ 006 42 RS Tow éut Bf {ﬁ?céﬂtﬁiﬁe?,%dﬁﬂrbﬁgh the restiQobblol thefdischarge

opening40. On the other hand, as soon as the user stops dispensing,

-

the energy stored in the walls of the container 22 will be at a

maximum and provide maximum force to draw liquid and air back

20 into the container 22. Because the flow is reversed, the flap will

autorhatically take up a second condition or closed position shown in

Fig. 1 and the only access to the container is then through a central
opening 52 in the flap. c |

As a result, the pressure drop across the opening 52 in the

25  controller is such that the energy available to draw air into the

container through the discharge opening 40 is reduced. The rate of

flow is therefore reduced relative to the natural flow without the flow

controller and the air has little chance to drive its way through the

liquid. Consequently the level of liquid in the reservoir 34 will drop

30 slowly as liquid is drawn through the opening 52 in the flow controller



f flap 46. This will result in_thé pool of liquid 32 in the
di spenser - urning essentially to the position show_j.n Fi

where it was WO 96114788 bef ore di spensing took place. O course cﬁé@@#’of
liquid in the container 22 will have dropped. 5 I n
general the flow controller 30 is lying in &4tow path through .

which liquid nust flow as if,trayels fromjthe cqntajner and passes

t hrough the reservolap #fd 'it}é'é'é?}iflﬁ mt'-hé Rﬂ(g&éilg@doﬂﬁpnghe dispenser
ffect of this i ' ' i St. |i quiye fl wh th
Flow s reversed.  iirrobting a8edtyly'Sol g JoE shin &' Ftg. 1" YRR i e

flow control | er whig&fore dl(s’:\%enlsfsﬁgf toule piey OF édiitse gfelgl@?él &f lidaid 9 dhe

central opening 52, the fl 5 wai sted to i ne acce openi ngs
54, 56 to either sicentainer 22nwill haveidngpped. = hi nge 58. Qt her
forms of flow_controller can uged such gs that, shown i 15 Fig, 3.
In this case ?he flow &)EGIF%'PP&C ﬁQWT FORITOHER 2V 1§ m&éﬂi%ﬁg“hﬁgh through

made up of first a C - PalLls - Whi | gcat ed _and at tached
to one another to rc]%#? %‘?r ,f"bg&v g’%&%ﬁ%ﬁ"‘t Hie” capainer ﬁl%\,yasses
position). The part fthe & Nirieltds ' { Lt :
upwardly and term ntéﬁgggiﬁﬁhggssee?glsﬁr adi a?&reﬁgg dgéﬁrﬂggggp\fkn%n 'tEgezo
ribs space for fl oveffecstoftthes bsaan indeasesinctredresistariceworliquadt fl6®) whes the

four radial fingers,68 (three of which can be seen) which support the
ball and provide mi Ok reversedance to flow duri ng di scharge. \Wen

the flowis versed, fhe | i Lt (o] I_nnEl Q.4.:3;, and
flow t hen taE@s pl ace 1211 buirjlgh'tlﬁlé‘kggﬁn gﬁ%@?ﬁ@&% ngflltg%}l g?ntfr.?ggr %%hmBS
As nentioned w th rdifereealy it?tlﬂtﬁnsﬁbadtdﬁlafv’iﬂg’\’a%@ﬂ@rﬁpbb&iing'ﬂ? thé flap is

a flow path. This flow path will vary in formdependi ng upoin the

type of structure iwaistad to-defineaccesscopémngs 5, %,tomidmrhicg@ofemdhoi’trﬁﬁng
pool 72 of liquid in a reéservoir 74. A discharge structure 76 forns part
of the reservoir an¥n8&P8nes an upwar dly extendi ng tube 78 which 30

o) rln;lggtses at a di schagghe RSB £Gw Snctdifer t3h B0 shlf o6 '\{B%ﬁl'@vg% S

Dijed

15 Fig. 3. In this case the flow controller is illustrated in sections and is
made up of first and second parts 60, 62 which are located and attached .
to one another to contain a free ball 64 (shown in the reverse flow
position). The part 60 defines a conical opening which closes
upwardly and terminates in several radial ribs 66 defining between the

20 ribs space for flow past the ball. The second (or lower part 62) has
four radial fingers 68 (three of which can be seen) which support the
ball and pfovide minimal resistance to flow during discharge. When
the flow is reversed, the ball rises into the position shown in Fig. 3 and
flow then takes place around the ball and between the radial ribs 66.

25 - As mentioned with reference to Fig. 1, the flow controller lies in
a flow path. This flow path will vary in form depending upon the
type of structure in use. For instance in Fig. 4, 2 neck 70 ends in a
pool 72 of liquid in a reservoir 74. A discharge structure 76 forms part
of the reservoir and defines an upwardly extending tube 78 which

30  terminates at a discharge opening 80. At the bottom of the tube, a



- 8- flow controller 82 is provided having a flap 84 sonewhat |ike °
the flap described with reference to Fig. 1. The
structure YRRH4T®R Fig. 4 allows for tenperature conpensat iRfri/CA9S/00642
because the level of liquid in the reservoir can rise freely through a 5
vertical distance indicated by "A" and af8er that, air will be trapped in
the reservoir and further increase in pressure will tend to cause the
liquid to rise tfhowwgntroller82is pravideddaning & fapis4comeyeharilce the fidp

The anount of tepperatyre, compensati can be varied by changi ng
t he height "A". ribed with r‘%’éﬁﬁmﬁtﬂ g ill-l scharges the dispenser, the

ouid Wil rise thehcoue dhown i Flg?h A 65 cliSGHiaBe Rl dn OO 2

certain amount of conpression air mn this

conpression is t i i r $ lied
np Geenisei the lavbl of lighkl in the resercdie’ @y ﬁﬁﬁgﬁlzﬁ%ﬂoﬁﬁw !

forces Iicg;id to flow past the flow - control rough the
pen

di schar ge i mgrideal digance indicatedohy & Ahandiafsetehageair svilldveptrepped ime
reverse flow w IL be rest rﬂi}%?&p@h . bi¥| the flow, on%ol | er so, t hat
there will be a'PEFERN¥EIIIH £% lhfrgase n pressure will tend 1@ Gayse they ent er
‘the container ayleash g%ﬁgh&%tﬁgﬁuf)g%to@ﬁr@@ﬁe discPa.rge oﬂe%é_ sﬁ{]ce)ps

bel ow t he hei ght ™' ndic e ar w cone 1 nto

reservoir above THieamevuat offtelipetittire cépeadtion tan bé vafiad byockidging | onger
tunnel through the |[g(i;ld but sSinply apply a pressure to theé -

conpl et e surfacehethetghs TA'Guid to push it back into the container. In
this case,, the flog,path is fgomthe container throu t reservoi,r and
then ¢ nr gh the ¢ JERER S uskr difchatess ofie Aisprase, tia,Girae Wi sisk Gheoeh

Ref erence is nextg: 13 L1 LEL T hheVeL hderS b MNbih &1 '

except that the)éfqlg@vﬁg%ntBr (ﬁeﬁz@f?@%{ﬁzﬂé}eﬁ&%ﬂ%&%@%ﬁ 8{)52???%5@ n the
flow path. In tlofairchsthe eseproit.v @iicdthis sofipretibd i3 doifiplete, alllbf thed?2

whi ch engages about a container neck 94 to essentially close off the
‘reservoir annul enesgyatsubsequentireapplied forces: liruids tooflow gast ithe flawt he

30" The't 1 agerolied 5o niiFareh FhE discPliv detos B "L ace 1o orfer
\é\gl_? g{b\ég 642 ane the discharge is complete, the reverse flow Wil!'gg restricted

by the flow controller so that there will be a tendency for the liquid

in the reservoir to enter the container at least initially and then, as that

level drops below the height indicated by "A" the air will come into

the reservoir above the level of liquid. Consequently air can no

20 longer tunnel through the liquid but simply apply a pressure to the
complete surface of the liquid to push it back into the container. In
this case, the flow path is from the container through the reservoir and
then through the tube 78 and out through the discharge opening 80.

Reference is next made to Fig. 5 which is very similar to Fig. 4

25 | except that the flow co_nt'rollér is placed in a different position in the
flow path. In this case, a reservoir 90 is shaped to locate a disk 92
which engages about a container neck 94 to essentially close off the
reservoir annularly about the neck 94. In at least one location on the
disk, a flap 96 is attached to create a flow controller at that location.

30 The flap will open upwardly when discharge takes place to offer



mnimal resistance to flow and then, the flap will drop back to the
position shown in Fig. 5 where the only flow will be through a central
openi ng 98 t hAY@MB (i cting the flow and ensuring that air @EHCASS00642
into the dispenser will not tunnel through the liquid. In fact the air 5
will end up above the liquid applying a press@re on the surface of the
liquid to cause the liquid to return to the retainer. Yet

anot her structure i onitimab resistance t6 flow ank dtdnp&hél-fﬂa?wﬂl drop back to the -
r

reservoir 100 is forned,in a wall 102 of a contai ne 04. Again there

is a pool of IiquidpesitiomshowsinFig wheretheenly flowivallhethroughalcenval 10
isin the reservoir 100.an en,t 0 at npspher eat hr ough a di sghar ge .
openi ng 108. opemgrﬂ%%ﬁ':ﬁkyprﬁ?%’ﬂ%t @?Y’L?&‘ﬂfm\ﬁ“it T-FQMURE | s

fromthe co ' | - an a:i he
di schar ge o opeﬁ% ggé%g&s%?gﬁgt %gﬁé\dgﬁs%‘%g ul‘ir% @hgﬁl%ﬁea’%‘t
embodi nent as 515  willsendsap abovenhe liquid ing1e Préssure bhahe isiigfacoof cherer

is defornmed to ) ,Shange t he gglﬁnce of pressures_in the dispenser and
cause liquid to liquid tte sanse; yiddegresuin to\the getaines. di schar ge openi ng

108. A flow coRjroller 110 all ows al nost. ugr.estricted.outward fl ow
and then noves % ﬂ%&eﬁégﬂ’wsdghﬁ’m 'rneg:rég‘sé' fﬁgv&dh.lszdnstance, a
It will be apprecia ﬁ&i‘tlm%‘féﬂﬁéd&fww&lﬂ@ofa%&éﬁéﬁﬂﬁ?% in there

wi thin the scope of the invention as clained n gener t he 1 nve@ntion

i ncludes all di spengea poiol ofliquid avatmbsplsdridopressura ahdriat thicvsde 0podl 106 d
bel ow a zone of negative, pressure and a,second | evel ,at at nospheric
pressure, andiOnhi chit#h the resarvelr 1Q0 mémetcbytmomhqzmmhgpngbeazbscharge
bal ance in the di spenser. | ow controller is in the flow path to '
permt flow out wardl°yeﬁ*ﬂ¥ ‘restrict reverse flow Ref er ence

s next made Lo Fig. 7740 P st 6 thi Whiehre ORI Fig. 6 is frth U

i nvention which may be preferablle in sone situations.
enbodi ment s al r eady conminéeth @4, threufh aheofesériveirf 100y amhiouelvidthe dischaeges to

release liquid at the |level_of, the flap, and the enjng.in th ] WO
06/ 14788 a opening 108. Ti:e same o%erauonlsuse Qnthe%lgﬁpg%o@ggpg%@

0 e are 15 P BB SR s s AP B B

which results in  change the balance of pressures in the dispenser and cause liquid to

flow upwardly and out through the discharge opening 108. A flow
controller 110 allows almost unrestricted outward flow and then moves
to slow down flow ‘during reverse flow.

20 It will be appreciated that numerous structures can be designed
within the scope of the invention as claimed. In general the invention
includes all dispenser structures which establish a first level of liquid
below a zone of negative pressure and a second level at atmospheric
pressure, and which can be caused to dispense by disturbing the

25 balance in the dispenser. A flow controller is in the flow path to
permit flow outwardly and to restrict reverse flow.

Reference is next made to Fig. 7 to illustrate a further embodiment
of the invention which may be preferable in some situations.
In the embodiments already déscribed, the flap of the flow control

30 - opens to release liquid at the level of the flap, and the opening in the



build up on surfaces. Such liquids will tend to coat the inside walls of
the reservoir 34, (Fig. 1) and neck 28. As a result the level in the 5
reservoir WOP/M4388s| ow to return to the | evel shown in Fi g. PCT/CA9S/00642
Consequently, after the flap closes, liquid may fl ow upwardly through
flap opening 52 faster than the liquid faljps off the walls. In this
condition, air can pass through the openlng to equalize the pressure

before the ||qU'ﬂz}é%&%h%htfdl@r&ﬁ}ﬁﬂoJl&e 3 voF evél hiso! %ﬁhﬁ#ﬁd’s ddese 10

above the |evel own in Fig reduci ng t ume ava

t enper at ure conprot anlypviscoas, b'dutheyt hborhaﬂe of"stickihess” fvthiclr fesultddn
enbodi nent shows, in, Fig. 7 how it e us seen in Fig.
7, a di spenser 111Jf d, 29 qn surtaces ﬁgmwatthemsxdemﬂlso& neck
118 of the cont e f, C Ier 0 ich 1 fers from
controller 30 ( ‘t“—ff%ﬁ‘a?ﬁa?}“*fﬁ ‘ip] 'ﬁd‘i %@1 u%g @bEheale"ei ti‘
downward psoj eCtx‘e@&vla?ﬂM'ﬁe”ﬁb‘vﬁ& I Perfird € Oif

return opening 126. eooperat I on o?’uléwge1 él%%gt ure %hovvn [

fr E 7 Iclr ffer;s f€on|sd ltlynéftg;hezﬂap élosps, litt;imehn éldvh:: dstalﬁrdl:yndirla gh: ow
akes place a Zfﬂﬁ: eve|l an 8 e ci%gllq,\pw a a ower eve
When the di spen 2t hthe ﬁ-‘aﬂl ﬁ In this
liquid will exit, n sethrou th reservoir
(or other exit st 'Rréﬁeﬁb%ﬁé}%g%BW%gp' %q&?‘?ﬁ 'i‘ € RES®Ct he

pool bel ow the fHeford m@ﬁqmmae@mnwmypmesma Pt theh ModlyfRisg >

will close and liquid will® be drawn fromthe | evel peni ng

the |iquil0| evelaboxel thet lnvpbrshowhynbﬁgml trledud:xngeiheoﬁollulme favaijpableé tfowi | |
have no effect on the re-establishnen qurL whi.ch can be
achi eved only byemPefitige ICP&H?e&s%tFﬁIburtf Hl of suchp failpre, the

entrapped in th'e§nl{>$<ﬁ‘ﬁﬁen%%how% 5’§/ E}g@g nag& %ragedenbodl ments are within

the scope of th

PCT/ CA95/ 00642 As seen in Fig. 7, 2 dlspenser 112 has a container 114 drid reservoir
| ndustrial Applicability In use, di Zloensers according to the

invention are fillét # neckl 13§ of the conwinesrbasi o dlavh conorallernt20, whicker t i ng
't (relatjye to Lhe UM Ddskofitds0 (Fig. 1) in that a flap 122 includes a tubular .

downward projection 124 terminating in a floor 125 defining a flow

‘I

‘return opening 126.
The operation of the structure shown in Fig. 7 differs from that in
Fig. 1 because the dispensing flow takes place at one level and the
20 return flow at a lower level. |
When the dispenser 112 is actuated, the flap 122 will open and
liquid will exit the container 114 and then rise through the reservoir
(or other exit structure) before leaving the dispenser. This leaves the
pool below the flap intact. Consequently, upon suck-back, the flap
25.  will close and liquid will be drawn from the level of opening 126. If
the liquid level falls temporarily below the level of the flap, it will
have no effect on the re-establishment of equilibrium 'whic_h can be
achieved only by drawing liquid through the openings. No air will be
entrapped in this flow.. |
30 These and other embodiments are within the scope of the claims.



f'illing it with liquid. Wiile still in this position, the reservoir is 5

assenbl ed an%% ispenser is then returned to an upright po?ﬁ.}mz
i s. Di i i

ghown in the

Di spensing can then take place by firs

rel easing the closure el enent- and applying a gressure to change the

equilibriumexisting in the dispenser. This

done conveniently by

using a resilient Coat ai nzr wlcg,pan be squeezed. However, any 10
structure which per . lgvdi sturb the equi-libriumw Il result

i n di spensi ng.
PCT/ CA95/ 00642

W O8ke 14<zi§§ensers according to the invenfipn are first filled by

| ndex of Ref erenceﬁl an & ‘the contafdbrDiSAGHIng it (relative 10 %lot drawir t) and 22

Cont ai ner

28 Neck
structure

34 Reservoir 3
el enent

44 Anchor ring

50  Open position releaflﬁg%ecéléﬁhﬁégelement and applying a P

openi ngs
62 Second part

68 Radial fi nger's

74 Reservoir

let 5
filling it with liquid. While $tilbuinGrlris rpmlsitmn, the reseBdoiflis | et

3 oo, of ligujd 33 Zone
ambhd@aéégeéligwgé%%tien returned to-an upgight) positien as

10 LRYH i Bhdhes. , Dispegsing can iy ARG pfiRR! b e 10

ressure to ¢hanfe tHE€€SS
58 Li hi nge O First part

equilibrium exlstmg in the dispensé:5 This &5denelicahvenieatly by
. 72 Pool
using a reSLQllent containgg, witichcean be squegzed,r eHowever,Oz?ay Tube

88 Di schar geld)penl Wructure whith ﬂ 8%2 s%lbikgéhsturb thegu%gkm will teflifP 20

Reservoir
96 Fl ap

98 Mgpqumg. 100 Reservoir



102 Reservoir 102 Wl | 104 Cont ai ner :

106 Pool 25 108 Di scharge openi ng 110 Flow controller
112 Di spend¥Q96/14788 . 114 Cont ai ner - 1PETIRAU0064%
118 Neck 120 Controller _ 122 Fl ap 124
Downwar d proj ection 125 Floot1t230 . 126 Return opening

- 13 - - C ai s 1. A
di spenser (20, 112) for |iquids, ' Bitindg of the type

Index &f Rederente Bigns
having a resilient container (22, 104, 114) coupled to an outlet 5
structure (31) including a reservoir (34, 74, 90, 100, 116) for
containing a pool.af.the |liquid (32, 72, 106) vm't#éla' in the reservoir
above the |iqui-c?® tHISPERT et structure al so i ncl 'ng"&tﬂflg"charge :
openi ng (40, 80, qgh aced above the pool of 1 isguifx I
conmuni cati on Wl%ﬁ al uﬁlpn t he reservoir above thequ igﬁf‘gﬁ%?ﬁﬁﬁ? ntain 10
pressure if the 28Nesloi r when t he di spenser is 30t Flow ContrbHed i qui d
in the container being maintained by a zone (33) of negatiye pressure
above the |iqui Bl Outlet ssuetiraer and t he outl et gtrB@t’ﬂﬂéqut!#({ ning a

flow path for liguigd to flow fromthe container, t,hrgugh the reservoir
upwardly to the :&ug‘?ﬁlﬁ ge opening, the dispenser 36’eiﬁ§§é{5’ﬁ‘3ﬁract erized by 15~
t he conbi nati on i heédR€Ni Ng bei ng abgvecids fé% ir such

that a user deprje{:s?%athigg gllériligr wi |l cause ?ﬁee%ve in _t%ﬁe)‘:l
reservoir ‘to ri s iDischargeeopenidgt openi ng equal i42esQOpeaspositdons t h

at nosphere until the level, in the reservoir is such t{}at liquid flows
through tH out |44 Anehemgngand a fl ow control | ed6(3blapg2, 120) 20
positioned in thg fJl.ow path, the controller havi irst eondition in
whi ch the flow cBnt'r'SH ﬁuﬁeesents m ni mal resi stance B8 RIYEPH 11 ow,
and a second congy t?ﬁ@r#in whi ch the controller prsg\gedegecats 8pEfings
opening (52, 54, 84)"o0 size to permt flowof liquid at a

predet er mi ned r &8 Livheg hinge control | er being op&DabFaswapamnatically in 25
response to the 6lf7.ser deform ng the container to raveBlalilqui d outwardly

Second part
15 66 Radial ribs 68 Radial fingers
70 | Neck | 72 Pool
74 Reservoir 76 Discharge structure
78 Tube 80 Discharge opening
82 Flow controller 84 Flap
20 90 Reservoir : 92 Disc
94 Neck 96 Flap
- 98 Opening ' 100 Reservoir
102 Reservoir 102 Wwall
104 Container 106 Pool
25 108 Discharge opening 110 Flow controller
112 Dispenser DR 114 Con;ainer-
116 Reservoir 118 Neck
120 Controller | 122 -Flap
124 Downward projection 125 Floor

30 126 Return opening



al ong the flow path to nove the flow cont r|oiHi® SHEETtHAS BBENE | © St condi tion
I.n Wmchthegﬁg er exhibits mninal r S|stmnmEDofI_

(!l spen5| ng, response to novem . :
he flow path as the user relu?xes t he contai ner to-nove -the flow 30

cont rol | er i rﬂ“l“n jl Hu “ dition in whrddthe controller slows the

- 13(a) - e of flow of liquid along the flow path so
thgt Lhere is Tess I kel i hood of Glaimpei ng entrapped in the liquid
and the reservoir i Ng . haj. alf t t.he. dISpe rwll
col lect in the _resirvgi fdxspegser (203@(30{ ngal efgfﬁ qjﬁ? m@m’ ‘E‘We
container only if bhaiderqp2,184,114) for contdifidgAhRRA edl BMspatiskd sed 1h&3h! Y

for air fromthe reésServoir ent

al ner ace
di spensed |iquid. outlet structur@(31) for codtathiagamwl of the liquid:(32) ar ambieitl i n
which the outlet 10 structure includes . a reservoir for _containing the

pool of 1iquBd (32jyir pressure to support the hquadansbeﬁgem with agane $33)iafi m 1

which th
Ie>r<]t enldlcngt ngcﬁo?égl g%yerggpssurea & é)(%@ ﬁ?ﬁ‘ﬁss 5 dggpggpeﬁ{ﬁ%])x (32)
and in which the fl‘l&’fe‘rﬁﬁﬁé"tﬁé 'c%htﬁ%er to chu¥e il tbsﬂ@%tﬁﬁwl £ E%. o g | an of

t he contai ner. penser - as clal me

whi ch the flow confleet psth and to cau(e’SﬂoﬂrZii:)wd.rdI#u ofi relakirgptitkcéontaligrao
openi ng (52, 54, 56, 126)b 20 5. A dis gnser as claiped in ,claim4

in which the flap discontnue dispensing;the dlispenser, being: chasosterized )b}'eﬂtﬂﬁm ng
proj ection (1624) acr:]gnt%o{ler (30 120) posx‘:i%%Se)i & 'tﬂ' nﬂosa' d en| éelrgl?l)e
automatically in response to movement of llqmd outwardly along the
flow path to move the flow controller into a first condition in which
the controller exhibits minimal resistance to flow, and then in response
to movement of liquid inwardly along the flow path to move the flow
15 controller into a second condition in which the controller exhibits
increased resistance to flow sufficient to reduce the natural rate of flow

into the container.

2. A dispenser as claimed in claim 1 in which the outlet structure

20 includes a reservoir for containing the pool of liquid (32).

3. A dispenser as claimed in claim 1 in which the container

(22,104,114) includes a downwardly extending neck (28,118) for

extending into the pool of liquid (32) and in which the flow controller
25 (30,120) is attached to the neck of the container.

4. A dispenser as claimed in claim 3 in which the flow controller
(30,120) includes a flap defining an opening (52,54,56,126).

30 5 A di;penser as claimed in claim 4 in which the flap further includes
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6. Adlspenser S | "k;lmlin which the outlet 25
structure uawsisﬂmﬂiﬂ(ﬁwm

(30, 130) i ?é%ﬁ’g‘gﬁed -0~ tIREPtAm
inclaiml in which the—e e

downwar dl y extendi ng neck (28 118) for 30
liquid (32) and in which the flow contrgller

f22,104,114) i ncl udes a
.extending into the pool

_14- i ncl udetubular sowrwyrdly exsending projestiosc 124} sind 8)floor (125)

A di spenser as cl din cIa|m7 which the flow controller 5 -
further incl udes‘gﬁgﬁ% é to the disc and defining an
opening in the flap. ' 20091150 cla

6. A dispenser as claimed in claim 1 in which the outlet structure (31
5 includes a tube (78) and in which the flow controller (30,130) is
attached to the tube.

- 7. A dispenser as claimed in claim 1 in which the container

(22,104,114) includes a downwardly extending neck (28,118) for

10 extending into the pool of liquid (32) and in which the flow controller
includes a disc (92) surrounding the neck (28,118).

d in which the flow control|er : '
7. A dispé’ﬁ&@"ﬂ&‘ﬁ ained -

of

8.

8. A dispenser as claimed in claim 7 in which the flow controller

further includes a flap (96) attached to the dlSC and deﬁmng an opening
15 in the ﬂap |
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