2 3 SEP 2005 WD 02/086428 PCT/ GB02/01779 FLUI D DI SPENSI NG AND MEASURIGNG 5005
SYSTEMS The present invention relates to fluid dispensing systens. 5 I'n %%e
agr ochemwa@l2/fdseisd, chem cals are supplied in bul k and i n romeesiorztoed
form However, for the smaller consuner, such bulk supplies are often too
expensive and quite difficult to store safety. Accordingly, there is a

need to enable the s e t.aj sin dose of the chemcal in
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an econom ¢ and safe nmannér. For t1hArS purpose, "1t 18 proposed to supply the
or each consuner with a refillable smaller container, capable of. 10
storing a single dose of chemcal, either in liquid or powder format, which
container is specific to a particular chemcal and to supply each retailer
with a di spenser which can  safely dispense the selected chemical to the
cheni cal specilhe Presal nvesiongelates 1o fpid dispeasiagaystemdnt ai ner wil |
hereinafter be referred to as a "shuttle" since it is shuttled 15 between
the retailer and the point of use. At the point of use, the single dose of
chem cal is dispensed diluted and distributed over the area to be treated.

The c®nsuner [pthetdbdscheiichl field, ¥hemicalk B fppBed'R MR PR oNBSrARE fBas. NO
significant residue which he nust store or safeguard, thus ensuring
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proposed to supply the or each consumer with a refillable smaller container, capable of.
10  storing a single dose of chemical, either in liquid or powder format, which container is
specific to a particular chemical and to supply each retailer with a dispenser which can

safely dispense the selected chemical to the chemical specific small container only.

The small container will hereinafter be referred to as a “shuttle” since it is shuitled
15  between the retailer and the point of use. At the point of use, the single dose of chemical is
dispensed diluted and distributed over the area to be n:eatc&. The consumer has thus paid
_only for the dose he has consumed and has no significant residue which he must store or

safeguard, thus ensuring minimum cash flow and safety.

20 According to the present invention there is provided a fluid dispensing system
comprising a dispenser attachable to a fluid reservoir to dispense metered quantities of fluid
therefrom and a shuttle container which can be coupled to the dispenser to receive a

metered quantity of fluid therefrom, the dispenser including a body defining a metering



-2- chanber having an inlet and an outlet, a valve assenbly commﬁpgqgwaﬁpﬁ
el ongate slide <carrying a first valve for opening and closing said outle
and a second valve for opening and <closing said inlet, one said valve

bei ng r &P P¥4¢38 retractable relative to the slide so thﬁéﬁ%ﬁﬁQmPﬁg slide
is longitudinally displaced froma first position to a second position, the
second 5. valvecloses.said inlet.before the first valve opens said outl et
“and when the slide i & longitudinally displaced fromthe second position to

the firshambe Havingtanaley 8nd h9868eSAY fore.the second valve opens
said inlet, the s%ut tle container ha%?‘ﬁ%gsg‘%%%?f)‘?°é‘gp‘?sé?g %ﬁ@&é@ﬁé‘h‘?@ with the

body of ¢ L -Spi for engaging the elongate slide to

di spl ace%gpgbgﬁlﬁgﬁer%%gpﬁ%ﬁg f’{q@[&loﬁlbléF?‘Bgﬁ’f%{abfg‘t%s@eeéﬁal\/pégq qQrieping amde of
t he engagi nds, of 10 the spigot and slide having a drive recess and the
ot her hg%g Sg‘%r}ﬁ elg’r?é'eﬁ%'j ‘@&Yﬁp ingrrsgisntlyFriractablrargladivierio st dlideacdss | ocks
the two ai n%ﬁq relative rotation | ocking neans for inhibiting

di spl ac &FER thestide prloggitadinallydispliced fromta fosposition toon $da6nd BEQRGh, BRS kd .08
when_the slide is in a first angular orientation and allow ng said

di spt ac¥maciogtseid indet defade thesfitsn  avalseaig saRBHIRF 2 kB \Aﬁtel Sﬁa ;
cooperating neans on said di spenser body and said collar I C ?Lg' can

engage b&mgitudinkity dieplayedviom thaise:omBipbiboR E@{h%ﬁ]rhﬂﬂe 1929 31%%\15

ai.d .
non-circul ar recess, said cooperating means when engage r?!‘?SF%F%flng

rel at owte:BoReIRRlsabelITE S5 SbEL S SRMALNEL aNd Lhe, di spenser so as

first to allow the spigot to rotate sal fetngul ar

ori ent agy ul.ar orientation_to release said | ocking neans
and ther%g?l%lg?tt\ﬁiﬁ}sg\%a%%ggtﬁg& sﬁlgﬁeém?rraé‘ 3 SPLqtforgnegaingithe plongate Kidesoc ond

posi ti op; Pﬁ .{1 LN Eespon 0 20 mani pul ation of the shuttle container
relative. oE %aéyﬁlf(gepig?fgzg‘? hWﬁé’P%‘H?“ {bthg sacamdimgsitioneonaief the edsapimndrids f of
flujf fromthe dj iﬁﬁ@ser into the shuttle container A fluid dispensing
system “EBEGE AELe Ve Fegesend the athéd hawing Derades prdjb@idn whigh S E P
g prdj
2005 .
when engaged in said recess locks the two against relative rotation locking means for
inhibiting displacement of the slide from the first position to the second position when the
slide is in a first angular orientation and allowing said displacement when the slide is in a
second angular orientation, cooperating means on said dispenser body and said collar which
15 can engage each other only when said mating projection engages said non-circular recess,
~said cooperating means when engaged constraining relative movement between said shuttle
container and the dispenser so as first to allow the SPigot to rotate said slide from the first
anguiar orientation to the second angular crientation to release said locking means and
B thereafter displace the slide from the first position to the second position both in response to
20 manipulation of the shuttle container relative to the dispenser, whereby to discharge the

metered quantity of fluid from the dispenser into the shuttle container.

A fluid dispensing system, embodying the present invention, will now be described,



WO 02/ 086428 PCT/ GB02/ 01779 -3 by way of exanple, with ref erenceztaoskp, 005
acconpanyi ng di agrammatic drawings, in which: Figure 1 is a plan view of a
shuttl e oo dhsthsspensi ng system Figure 2 is a |ongitudi par/cericom

t hrough the shuttle of Figure 1; Figure 3 is front elevation of a dispenser
mount ed on the neck of a bulk storage _§_container; Figure 4 is an

under pl an view of the dispenser of Figure 3; Figure 5 is a |ongitudinal
section through the dispenser of Fi,gure 4: Figure 6 is.a.detail. tg.an

oni ar ged st sranpfs. SEE TR raRegp U Ascppanyistbirathriatic Ut ibhip yiilE
section through the shuttle and the dispenser duri ngz the 10 first stage of
engagenment ; Fifighred iyaplaadviow of eshyilef the d1snensipg 8YS: t he rel ati ve
positions of the conponents of the anti-lift [ock and the slotted guide
during the fi Mgursdge \afgifadinal eection Hirgugheth8 shwitle of Bigyre Lidi nal section

t hrough -t he di spenser systemof Figure 7 during a second stage of
engagement ;  13iki88Mi8 frofteleVatichFof d dibisehbst nfounfl 0MhE hbansf #bulkReoraget i - 11 ft

| ock and the guide respectively during the second stage of engagenent;

Fi gurg 9 %ﬁmﬁﬁyongi tudi nal section through the di spenser systemof Figure 7
during the Ird stage of engagenent; Figures 9A and 9B illustrate the
positions of e agt.i =i f& I FCk .and rthedicu' de %O regpecti vely during the
third stage off'SH§4JsARHPdeTRap yigW phhedisponset Of FIRH31 section t hrough t he

di spenser systemof Figure 7 during the fourth sta%e of engagenent;
Figure 5 is a longitudinal section through the dispenser of Figure 4;

Figure 6 is a detail to an enlarged scale of the dispenser of Figure 5;
Figure 7 is a longitudinal section through the shuttle and the dispenser during the
10  first stage of engagement;
Figures 7A and 7B are details illustrating the relative positions of the components of
the anti-lift lock and the slotted guide during the first stage of Figure 7;
Figure 8 is a longitudinal section through the dispenser system of Figure 7 during a
second stage of engagement;
15 Figures 8A and 8B illustrate the positions of the anti-lift lock and the guide
respectively during the second stage of engagement;
L Figure 9 is a longitudinal section through the dispenser systern of Figure 7 during
the third stage of engagement;
Figures 9A and 9B illustrate the positions of the anti-lift lock and the guide
20  respectively during the third stage of engagement;
Figure 10 is a longitudinal section through the dispenser system-of Figure 7 dunng
the fourth stage of engagement;

Figures 10A and 10B illustrate the positions of the anti-lift lock and the guide



Figures 10A and 10B illustrate the positions of the anti-lift |ock hrgget s
guide 2 3 S E P 2005 WO 02/ 086428 PCT/ GB02/ 01779 -4 respectively during
the fourth stage of engagenent; Figure 11 is a |longitudinal section through
t he di swersmsssaystem of Figure 7 during the fifth stagepoty@hgagemsent; and
Figures 11A and 11B illustrate the positions of the anti-lift |ock of the
guide 5 respectively along the fifth_gtage of engagenment. As shown in
Figure 2, the shuttle 2 conprises a cylindrical body 4 with-an annul ar w de
neck portion. 6. At.it r end,.the neck portion 6 carries a first neans
f or cooﬁcespg(givﬁby gﬁm‘bgnt%isx‘g'?'ﬁhgggeaéfﬁlg?gerﬂ?“tdi ametrically opposite radially
inwardly directed projecti-ons or dogs 8 for engagi ng correspondi ng gui de 10
slots in a difdpurddds & pngitudiaghsertien thraughthe dipenser systare phiEfzuer 7 dAtingt s

| ower end, the neck portion 6 carries on its inner face an inwardly

di r ect ethedlifitubtage bf emgpgehont; @k fl ange 10 in turn carries around its inner
circunference a locating guide cylinder 12 which projects through the neck

portion 6 to Figaes1pAaud 108 illikeraepaR pesiths 6NtheQhrilllfBoRESKHRYuldeON 6. An
axi ally extendi ng el ongate spigot or key 14 having a mating projection (M)

IS SEppes g@[-\@@ﬂm ke 6fih QLD of portion 6 and the guide cylinder
12 by thrStge :aqw anggl aerl y spﬁcgda%ragglﬁlﬁgt elements 16 which extend radially

inwardly fromthe guide cylinder 12. The three bracing elenents 16 are
slightly upwardly inclined towards the nouth of the shuttle 2 to resist any
axi al displ cerﬂant of_.the k% 1114 jnwardly of the shuttle 2. The shuttle 2
i s pref er abl YoInOM PRS2 Bigshpitlect corapise aicylipdingl brey 4uvith asananieal
graduations 18 so that the volume of the contents can be readily

- ascwidegietlepbriioh & A0 S8itgef & the RAMMLFRY cBSePd ¥ Fedls i coo?)glraﬁfl{g Hnerdedh 4 pair

enggg&aﬁ&rigﬁltj%r nalte§a%{aﬁvw hr edzild on the neck portion 6 to seal the content's

pPosl y inwardly directed projections or dogs 8 for engaging corresponding guide
10  slots in a dispenser to be described in more detail hereinafter. At its lower end, the neck
portion 6 carries on its inner face an inwardly directed annular fiange 10. The flange 10 in
turn carries around its inner circumference a locating guide cyliﬁder 12 which projects

through the neck portion 6 to stand proud of the open upper end of the neck portion 6.

An axially extending elongate spigot or key 14 having a mating projection (MP) is supported coaxially of both the
" neck portion 6 and the guide cylinder 12 by three equiangularly spaced bracing elements 16

which extend radially inwardly from the guide cylinder 12. The three bracing elements 16
are slightly upwardly inclined towards the xﬁouth of the shuttle 2 to resist any axialt
displacement of the key 14 inwardly of the shuttle 2. The shuttle 2 is preferably of

20  transparent plastics and is provided with external graduations 18 so that the volume of the
contents can _be readily ascertained. A closure (not shown) may be provided to
screwthreadedly engage an external screwthread on the neck portion 6 to seal the contents

within the container. Altematively, any other suitable closure may be used.



within the container. Alternatively, any other suitable closure Q?PU@&Q
2 3 S EP 2005 WO 02/ 086428 PCT/ GB02/ 01779 -5 The key 14 has at Ieas

its distavoemose@zs ti on a specific non-circul ar cross-sect iRIT/GE®RGIT{UAr €,
triangle, sonme other polygon) to mate with a specific dispenser as will be
described in nore detail hereinafter. SsThe dispenser 20, which is nore
clearly shown in Figures 3 to 5, conprises a cylindrical body 22 having an

upper end whi to.sn slide, into t e neck 24 of an,

i nverted bul kcﬂ?“qﬁ‘ﬂg{%@%ﬁfﬁaﬁ %%&P%Pﬂ‘?@a*‘?ﬁ%‘ 589y HHURE O -$EGHPR| | y
outwardly extending annular flange 28 to linmt the extent to which the
body 22 dedsguareidripngle, some qtkasipolyzan) toanate svitngspeaificabisponkireh vl he

screwt hreadedl y engage an external screwthread in the 10 neck 24, acts to
ur ge t he debaitgd iB anargderaditheteiaflenwer peri phery of the neck to | ock the

di spenser 20 to the container 26. A seal (not shown) may be provided

between the flange 28 and the neck 24 and/or between the neck 24 and the
body 22 to produce a liquid-tight seal between the body 22 and the

cont aisner r:

r adi aI | y- ext endlrbﬁ ﬁgﬁ?@ﬁﬁu&g?ﬁgg gle% %&Wl“%%%gwipg&ﬁg}l VI y thin
upper wal | 1 rel ativel klowervva |cht ether with
the” out ercvHiafTe %P“BH@QB’SH&F‘%?%“P RSP ict Sanig: s b MRS P o
metered quantity of liquid fromthe container 26. The upper and | ower

wal |'s eacH apapeerieddudk Pavideppesitale coplainien gowihe hody A2 bas 2 ssliadlytanpearglyopened

and cl osed by a valve arrangenent to be described in.nore detail
her ei naf teatendp(E arimmlardlango 28 talemit theeextemind mdwichahe bhdy B2 dan ditleiistotths wdckned
,and provided with an
24.: A locking cap 30, which can screwthreadedly engage an external screwthread in the
10 neck 24, acts to urge the flange 28 against the lower periphery of the neck to lock the
dispenser 20 to the container 26. A seal (not shown) may be provided between the flange
28 and the neck 24 and/or between the neck 24 and the body 22 to produce a liquid-tight
seal between the body 22 and the container 26. The body 22 is provided with two axially
spaced radially-extending, internal, circular partition walls. A relatively thin upper wall 32
15  and a relatively thick lower wall 34, which together with the outer wall of the body 22
define a metering chamber for dispensing a metered quantity of liquid from the container .
( 26. The upper and lower walls each have a central circular opening which can be
selectively opened and closed by a valve arrangement to be described in more detait
hereinafter.
20
The wall of the lower portion of the body 22 is thickened and prbvided with an

annular recess 36 in the axial end thereof sized to receive the locating guide cylinder 12 of

the shuttle 2 and so align the shuttle with the dispenser. The external surface of the



i
guide cylinder 12 of the shuttle 2 and so align the shuttle with tﬁéslﬁl?:gmﬂ6
di spenser. The external surface of the 2 3 S E P 2005 WD 02/ 086428
PCT/ GBORO©01/%488 - - -6 thickened portion of the body 22 perrrmyvicsted With a
second nmeans for cooperating which includes a pair of shaped guide slots
38 to receive respective dogs 8 of thegshuttle 2 after the cylinder 12 of
the shuttle engages the recess 36. The guide slots 38 are | ocated on
dianetrically opposite sides of the body 22. Each 5 slot 38 has an initial
axi al | ythekensd @aprign pobe basy 22 AorPodeldvigye cendresint BF eerPrahirg Vaikk endi ng
por t i oninsmBds@NAirRgsiapdasiuilsiod! I8%o AEke REpRNE Be08 ofihe sihld 0vrd by an angl ed
portion_ extending both circunferentially and axially and subtendi ng over

an angl Beaylivdgr 1 theshpitle engoses theeeesidber ent i al |y ext endi ng posi tion and
ending in an axially extending portion extending-in the opposite direction
to the first nentioned axially extending portion. 10 The body 22 contains a

val ve assenbiie gaiapsiosd 38ja locdred oA GRmtki il y @ipp6siiad diddbfhy by 2. dvdcHe
recess (DR). The shaft 40.carries an annular piston 42 which slidably

engagesgbiey KA if1iaP REAI P SxieRdid orﬁ&\o@ancfu%_daaai ¥ Srdrh R &Hial hde (ﬂngﬁ' | 34.

The piston 42 has a circunferentially éxtending. groove accommobdatTng an

opent oboRph sRASHERE s SE D AL PR RO A Rl er . ¢ e
pi ston carri.es val ve in_.the form of disc .46 of larger di ter than
Phe. opefARiTRop R BT rER R ard Ay 8 Sbiepging dier aF RS SRR rd owed
di spl acenent of the_piston 42. The disc 46 carries an annular seal 43 on
its undBY §i0§@1mfﬁr§é@51wwg¢epd@rﬁga@€éhw a4 angingdaeniaxjaly exdgndingzpaghien t he
piston 42 is in its |ower position. _ _ ‘ _

extending in the opposite direction to the first mentioned axially extending portion.

annul ar recess 36 in the axial end thereof sized to receive the Icy:

10
. The body 22 contains a valve assembly comprising an elongate shde or shaft 40 having a drive recess (DR).

The shaft 40 carries an annular piston 42 which slidably engages the central opening in the
lower relatively thick portion wall 34. The piston 42 has a circumferentially extending .
groove accommodating an O-ring 44 to provide a running seal between the piston 42 and

15  the opening. At its upper end and located within the dispensing chamber, the piston carries

a valve in the form of a disc 46 of larger diameter than the opening in the partition wall 34

$0 as to lmut the downward displacement of the piston 42. The disc 46 carries an annular {

seal 43 on its underside to sealingly engage with the partition wall 34 when the piston 42 is

in its lower position.

20

The lower partition wall 34 supports an inverted cup shaped cage 48 which extends

over the opening the lower partition wall 34. At its upper end, the cage 48 has an opening

through which the shaft 40 extends. The cage 48 is provided with a plurality of apertures or



20 The | ower partition wall 34 supports an inverted cup shaped cage,

whi ch extends over the opening the |ower partition wall 34. At its G%ﬁe?ﬂﬂf)
end, the wagzoss®shas an opening through which the shaft 4TTeeBEWMH379 The
cage 48 is provided with a plurality of apertures or 4 2 3 S E P 2005 WO
02/ 086428 PCT/ GB02101779 -7- openings tlwough which liquid can readily
pass. Towards its | ower end portion, the cage 48 carries a pair of

di anetric | : ' ' directed stops 50 (see Figure 8).
The di sc %%\ﬁg@gﬁaﬁgghé&a%@e%%rfe% gn%{s%er t han the spaci ng between the
stops 50, also carries a pair of dianetrically opposite radially outwardly
extendi ng projections 52 which extend so that the spacing between their
extremties is greater than the spacing between the stops 50. Thus with the
shaft 40 in thEowansdgatsdewgrenidpostons Hewgase A8 Craigs 8 pair ghdiamwetcalllyorposite 46 i n
seal i ng engagenent with the Ilower partition wall 34, the projections 52

ar e al i gnedialiytihwareiby dr¢dtadstopsaiib(sé&dFigort 8)i dhtQlidgelt\whiththiae asliiansteb0 and
the lower partition wall. Axial displacenent of the shaft 40 in a

di r ect§ onghRidr kifdn th8 Sp Bl betwedd the tlos 500 BAfsS 4 pairofiBithetfidallP opposite

resltricted. If the shaft 42 is then rotated so that the projections 52 ﬁre

Bzdd?g8?%@é*&h?%%ﬁg%ﬁif%%%?%@‘%ﬁﬁﬁﬁ?ggﬁ%éﬁ%ﬁgg ?ﬁ;’%&?&é‘%&%ﬁéﬁ%ﬁ%ﬁ 5§”
_ A 34 i . .

the proj cOttegRBos Stierhe e Ppuie Frav B b aPims 10 T3t Bhip A4 0B, ©

freely between the wall 34_and the stops 50 when the shaft 40 is rotated,

however t #eslarpesition shawp imFigyre Hand with $in dse 46 inssalineeneagemeiveth theor ¢ he

ydi spensi ng chanber to escape.
lower partition wail 34, the projections 52 are aligned with respective stops 50 and lie

10  between the stops 50 and the lower partition wall. Axial displacement of the shaft 40in a
direction to lift the seal 43 off the lower partition wall 43 is thus restricted. If the shaft 42 is
then rotated so that the projections 52 are no longer aligned with the stops 50 (see Figure

8A), the shaft 40 can then be displaced to open the valve or disc 46.

15 The gap between the stops 50 and the lower partition wall 34 is slightly greater than
the thickness of the projections 52 so as to allow the projections 52 to pass relatively freely .
{ between the wall 34 and the stops 50 when the shaft 40 is rotated, however this limited

amount of play shouid not enable the contents of the dispensing chamber to escape.

20 At its upper end, the shaft 40 has a central bore 54 which slidably supports the
shank 56 of.a valve 58. The valve 58 carries a sealing pad which can sealing engage the
area of the upper partition wall 32 around the opening so as to close the opening. The bore

54 contains a coil spring (not shown) to urge the shank 56 upwardly but means (not shown)



20 At its upper end, the shaft 40 has a central bore 54 which sIr S
supports the shank 56 of a valve 58. The valve 58 carries a sealing é‘fdsz'
whi ch carweaaksdags engage the area of the upper partition maEi/&e®201ar0Uund
the opening so as to close the opening. The bore 54 contains a coil spring
(not shown) to urge the shank 56 upwardlg.but nmeans (not shown) 2 3 SEP
2005 WO 02/ 086428 PCT/ @B02/ 01779 -B are provided to limt the upvvard

novenent of the, shank relatiive to th haft .40 s aft
20"t heP BHRRABLE L i Gt Biwemeneght ok AR ER ne MAld v

valve 58 |ies spaced fromthe opening. A cup_shaped nmenmber 60 is supported
on the unWith&heidhag0 inrbe lowgsmogosition showa in Elarérr $.the spalipg padkef the velven
chanber. The shaft 40 carries at its lower 5 extremty a bul bous head 62
whi ch whef8 litespabad frodthe spemng.t A clpskapedsherpberi G0 io suppbrted o the undempidenof
surrounding an opening in the lower end of the cup shaped nmenber 60. The

rel ative fRneker Oﬁhinﬁtn Bo 6 QTERG A dWPletlidH \Shaiber NEhd Stk 402l ot NS 16wdr

shaped nenber are shown in greater detail in Figure 6. As can be seen,

t he head t he
cup shapetiaisE biShCRERTIPCR Wi WY st 30 Ftﬁﬁa%a’fe bﬁ%éﬂ?ﬁﬁﬂ'a‘?% e

t aper ed |nth|cknes to allaw a ree of at | v ure a
L oht  scetoR R REndme B Re i R Teer B o hE bl thered BEpPeaRE B SRIYRGS
fromthe drrri)collectron chanber andthroughthet e‘gartrt n walls 32
and 34 t oPmfilesiof theerEagieRASHOTE! fRrRRad 6 2md the ciipeped e (bareshewn 5

partition wall 32. An air vent opening in the upper partition wall 32
provi des wcgrester desail freFigarer6.vAn carchrseen s the eadrfasma jafrugemgonideb plvgfosde
accommodat es val ve 68 which is constrained for slidable novenent in the
val ve chafrhsto-conichbuganitsg iantie eppshapedmetdber 60.r The distal epBrf il pldgand | spri ng
(not shown) normally urges the air vent valve 68 to close. The

10 opening are tapered in thickness to allow a degree of relative flexure and so ensure a tight

seal to the drip collection chamber.

A tubular air vent 64 extends from the drip collection chamber and through the two
partition walls 32 and 34 to an air vent chamber 66 mounted on the upper surface of the
15 partition wall 32. An air vent opening in the upper partition wall 32 provides access to the
air vent chamber 66. The air vent chamber 66 accommodates valve 68 which is constrained
for slidable movement in the valve chamber 66 towards and away from the air vent (
opening. A coil spring (not shown) normally urges the air vent valve 68 to close. The
valve 68 has a shaft 69 which projects through the air vent opening downwardly into the

20 dispensing chamber.

At its upper end, the piston 40 carries a radially extending annular flange 70 which

is of such diameter that when the shaft 40 is displaced upwardly, it will engage the shaft 69



val ve 68 has a shaft 69 which projects through the air vent openi Gy
downwardly into the 20 dispensing chanber. At its upper end, the i SSIE&ZUQ%
carries avoexsa¥dsy extendi ng annul ar flange 70 which is gicseBivoti7anet er
that when the shaft 40 is displaced upwardly, it will engage the shaft 69 2
3 S EP 2005 WD 02/ 086428 PCT/ (B021017799- 9 and lift the valve 68 off its
seat to vent the dispensing chanber to the drip collection chanber. The

chape 5 (hCHEaeVARe'6RIAPR, e ldinbfhe RYERs R RO M SRTRLERT 0 (e

di spensi nﬁ systemw || now be described, with reference to Figures 7 to
12B. The & BB suffix of each figure shows the relative positions of the
proj ections 52 and stops 50 defining the anti-lift device of the system and
the relative 10 positions of the dogs 8 and slots 38 of the dispensing
system Thus, as shown in Figures 7 to 7B with the shaft 40 in its | ower
posi tion, the Theiridbaghead 62 hes reovsm72in thd lowenendiheredf ofiosmplamentary sibgped
drip collection chanbers are closed, the air vent valve 68 is cl osed and
t he openitgehd wppehend'ePBE kBRI ioF i@ shu@el 32 is open. 15 As a result, liquid
in the liquid concentrate container flows 26 to fill the liquid netering
chanber. In this position, the angular orientation of the shaft 40 is such
that the projections 52 are aligned with the stops 50 (see Figure 7A) and
so any unaut hqygised atte 0 _displace - 20 the pi,stan 40 frombelow is
revent ed 1 n i Geciane Tt Sas P dEm il A pE SN Bed LR SRE R er o
cause the_cylindrical ) .

Figares 7 to 12B. The A and B suffix of each figure shows the relative positions of the

projections 52 and stops 50 defining the anti-lift device of the system and the relative

10  positions of the dogs 8 and slots 38 of the dispensing system.

Thus, as shown in Figures 7 fo 7B with the shaft 40 in its lower position, the
openings in the lower partition wall 34 and the cup shaped drip collection ¢chambers are
closed, the air vent valve 68 is closed and the opening in the upper partition wall 32 is open.

15 Asaresult, liquid in the liquid concentrate container flows 26 to fill the liquid metering

chamber.

In this position, the angular orientation of the shaft 40 is such that the projections 52
are aligned with the stops 50 (see Figure 7A) and so any unauthorised attempt to displace

20  the piston 40 from below is prevented.

In this state, the shuitle 2 is offered up to the dispenser to cause the cylindrical

portion 12 to engage the annular recess 36 of the dispenser and so axially align the shuttle



portion 12 to engage the annular recess 36 of the dispenser and so @xslq"g 2‘%5
align the shuttle WD 02/086428 2 3 SEP 2005 PCT/GB02/01779 -10- with th

di spenserwOThascatrittle 2 is then rotated to cause the dogs@/GBoEGDITE
aligned with the leading axially extending portions of their respective
slots 38. Up to this point, the key 14 1\ep_i ch engages the bul bous head 62
of the shaft 40 will prevent, the dogs fromentering the slots 38. If now
profile of the upper end of the key 14 matches and is aligned with the 5
profile ofvitythe dispanssr. 7Ehe;shuttiee2 lﬁaﬁwtﬁ% gcauge fie dpged tcegew aligmed vitnd
so allow the dogs to fully.engage their respective slots. Wen the dogs 8
reach t hetheileading ixiaWeexisndihg porione nfltheir rpspetiirslat 38 h&pstoahis pdt, thhdey
shuttle 2 will be allowed to rotate through an angle of 15 since the dogs 8

are now 1Q4eeHigh redab@dhé Bulbb@ifdadad 206Thé Refc40 ﬁﬂlﬁx@ﬁ@ﬂlfh@'dbﬁs ROl
portion of the slots 38 (see Figure 8B). Rotation of the shuttle 2 wl

rotate th ' ' | t 3 e t he
Shart 40 G Torey o LIRS o e Upblr opR e iy BtEhcs b is AR i B ' S0
(see Figure .8A) .. The s 1 .40 is now unl ocked for axial displacenment. 15
bor e o1 BRogtie b thieenn Tein 166 plbelS Heatlre S5l Sitet 8 sfoi8eng 3 BlgRr 48 iogs
8 along the angled portion of the slots 38 (see Figure 9B) which.w ||
cause t he Wlyengses thelfdesppetiver®i@ts. 40 axially to open the drip col | ection
chanber to break the primary seal 43 and to lift the valve 58 into
engagenment with the upper partition wall 32 so as to close off the netering
chanber fromthe further ingress of liquid (see Figure 9). Continued
rotation of thé@Vhéthe degsreatlotly lirhit of bl dxial) exasndin popfion beihgglole3s/thés 38
to reach an angle of 90 will displace the piston 40 to cause the secondary.

runni ng sgritd4 Witk velaB8iwed RErcRRE Mrdbgh fn i bPYRTsiRANthd 688 are now

10 constrained to travel along the circumferentially extending portion of the slots 38 (see
Figure 8B). Rotation of the shuttle 2 will rotate the key 14 which in turn will rotate the
shaft 40. Rotation of the shaft 40 will drive the projections 52 out of alignment with the

stops 50 (see Figure 8A). The shaft 40 is now unlocked for axial displacement.

15 Further rotation of the shuttle through an angle of 15° will drive the dogs 8 along
the angled portion of the slots 38 (see Figure 9B) which will cause the key to drive the shaft
40 axially to open the drip collection chamber to break the primary seal 43 and to lift the '
valve 58 into engagement with the upper partition wall 32 so as to close off the metering
chamber from the further ingress of liquid (see Figure 9). Continued rotation of the shuttle

20  along the inclined portion of the guide slots 38 to reach an angle of 90° will displace the
piston 40 to cause the secondary running seal 44 to clear the opening in the lower partition -

wall and cause the annular flange 70 to open the air vent valve 68 (see Figure 10).



wal | and cause the annular flange 70 to open the air vent valve 68
Figure 10). 2 3 SEP 2005 WO 02/ 086428 PCT/ GB02/ 01779 -11 Rel ease of upvxé@%
pressure wo tthsmaghuttl e will cause the dogs 8 to drop i nt edhesézmnaio
vertically downwardly extending portion of the slots 38 to retain the
shuttle in this position. Liquid will rTgwflow down fromthe netering
chanber through the drip collection cha to discharge into the shuttle.

The air vent tube will rel ease an endency of a v mto format_ the
upper end of tﬁ%‘eﬁ?eﬁgé‘ﬂg’ PHPrEsFY ﬁ" \ﬁgéwet C@F%ﬁ%\ﬁ %@sdsfﬁgé‘ﬁoéllfnfb‘!aét ed
(see Figure &Q the shuttle is pushed back towards the di spenser and

rotated iverticaliyrdogvinandly gxtentlinl popiéomsef the stote3Siorretairihe siauttie r6@is pasitiont i r st
cl ose, the secondary seal 44 will reengage the opening followed by the

openi ng dliqiid wilenowafle® doWnafisin tikemetdtinghgmbenbriughthe difp dullebOoss climititr 62
and the primary seal 46 with their respective openi'ngs and finally the

val ve 58 wdidchalies GRGINEsHufe. Oﬂ?c%f'ﬁexﬁ@ﬁbet Wi RS anyQ@:'icIe'nEjr 8Pa Yaduume L O

al l ow t he rreterlng chanber to refll with T'1quid. w |'[” be appreci at ed

that whi Iﬁgf&égﬁ%% ﬂn‘%@%ﬁ%{éﬁﬁ sgdclth%%% gescrl bed as 15 di spensi ng

l'i qui a e us spense solids in power or particulate
form In a nodi fication, |nstead of the mating end portions of the key and
recess being axially aligned with the axes of the shaft and the shuttle
container 12, they can be axially offset fromthe axis of the shaft and be

of circular coWhegl}h%l@IB@ﬁIgezfﬁs ey eomplsteghisee Figare Idddhestiugtle ispushrsidrack

| ocated within the dispensing chanber, it can, of course, |lie outside
and/ or t aowaods the dispéresepatd rotrdd iguemrisc)duﬂﬂg @hﬁEBpa@ﬁﬁn the air vent valve 68

will first close, the secondary seal 44 will reengage the opening followed by the opening of
10  the valve 58 and then the engagement of the bulbous head 62 and the primary seal 46 with
their respective openings and finally the valve 58 will disengage the opening and the upper

partition wall 32 to allow the meiering chamber to refill with liquid.

it will be appreciated that while the dispenser system has been described as

15  dispensing liquids, it can equally be used to dispense solids in power or particulate form.

L In a modification, instead of the mating end portions of the key and recess being
axially aligned with the axes of the shaft and the shuttle container 12, they can be axially
offset from the axis of the shaft and be of circular configuration.

20
‘While the anti-lift mechanism is shown located within the dispeﬁsing chamber, it

can, of course, lie outside and/or take on a different configuration.



WD 02/ 086428 PCT/ GB02/ 01779 -12- It will be appreciated that shthHpSEpz
container 2 for holding different liquids will have their mating keys an
recesses WPf0ROIA?R | y configured so that the liquid of the pcrpesnin1779

di spenser cannot be inadvertently dispensed into such other shuttle
containers. The shuttle container 2 maygshe appropriately coded eg by
colouri-ng to ensure that it matches with simlar coding on its

correspondi ng 4i s i hdi cat.e t,the dispenser .wll only

i spence 11 qui 100 BBbrecBled et e filorg B boRine o TRERE Ryt R
2005 13 CLAIMS 1. A fluid dispensing systemconprising a_di spenser

at t achabl theirgnaing keys andesepssss ditfesetlygonhigured sp that the Bamd of the@eesent 1 ui d
therefromand a shuttle contai ner which can be coupled to the dispenser to
recei ve adisptrseamnyofdetinadvestently disgensed irgb such othémshuitbpmmesdners. ritHeshintthe a
body defining a netering chanber having an inlet and an outlet, a valve
assenbly estiEnérs m@y b8 aphropeiatedy &ded%g(b?kblﬂuﬁiﬂg@o chdukS thaV RinvRchkowitApeni ng
and closing said outlet and a second valve for opening and cl osing said
inlet,s ope.:sahds; i il s LAE t4: ) i de
So tha vhSRrREEFLY s Paubponlm Gkt oIS PANEPLELR kPl |
to a seco Si.t . econd valve cl.oses said inlet before the first
val ve opeﬁgp%g? hq%@{l?éﬁlﬁgﬁ%omﬁ V"@?%}gmi%gc?{g%i tudinally displaced from
the second position to the first, the first valve closes said outl et

before the second val ve opens said inlet, the shuttle container having an
annul ar wi de neck for engagenent with the body of the dispenser and a key
for engaging the elongate slide to displace said slide fromthe first
position to the second position, one of the engaging ends of the key
having a mating projection and one of the engaging ends of the slide
havi ng a drive recess which when said mating projection is engaged in




said drive recess |locks the two against a relative rotation | ockinpg 005
I nhi biting displacenment of the indelgronlthe first position to the second
position when the slide is in a first angular orientation and allow ng
sai d di spl acenent when the slide is in a second angul ar orientation, neans
for cooperating said dispenser body with said annul ar wi de neck, wherein a
second neans for cooperating |ocated on said dispenser body and a first
means for cooperating |ocated on saCHADESnul ar wi de neck engage each ot her
only when said mating projection engages said drive recess, said first and
second nmeans for cooperating when engaged constraining relative novenent

bet wegn sah dhyihitdrSing ApLieth RBMmpRSHle bRBsRh SR ERRGEDR % 83uld fesdrvdi® 1Pk Mst he
d phse ik Bt

key to rotate said slirde from irs ang orientation t e second
angul metersdi quantitias ofl flunl thelefemeandai shuttieclontagmenmsaich @ndetchepledfd the disgespt ace
the slide.fromthe first sifion.to the.second position both.in response -
o el B Ry o BEtd £oR gk taTrar erdietioe 2 BRYY th e BEVRRE
wher edhaniber Bived ] @t hﬂi@aﬁr@ﬁtﬁ,@vﬂmgéﬁmyQBmIphy%g anlelRBhicRAdEEARENSLr 1 nto
the shuttle container. 2. A systen1accorq%gg o daiml, wherein'said

| ocki gt vadunior epering andsclesipg sfiéevtledand ageeondivalyederibrening and stasingisdidsinletie

and t 1,0.: W -S.ak I L i f | d., projection

when Q% ARYeR Sl g Rl SR i R B wen T g

di spllaagineiitallgfdisiicdd Slohriefifst posititietofd desbnd gosithn, BRGeMthdp@BIctdldras sadd & E P
sten1accordin8 to Caim2, wherein both said abut nent and

ol B ot b valrGORat St dauToh PR hegapeRidey s mag aneliibeelced FRB 9t om
coror i SR T, o ook it ) el
cyl i nghtet,ghé shaittid cantaitdréabing an taondat aldeyneclafdargngddemenhwith lite: wagtoditheer Wit h
the b(?l(s:I en?eerfa?la% kte{; ?ordernigggmgr ﬁlceee gng%pedsli ettcin gigplgcr:eoga?f glgd%nfro%l % ustopnoeéitio%r’}g ther.
the second position, one of the engaging ends of the key having a mating projection and one of the
engaging ends of the slide having a drive recess which when said mating projection is engaged in
said drive recess locks the two against a relative rotation locking means inhibiting displacement of
the slide from the first position to the second position when the slide is in a first angular orientation
and allowing said displacement when the slide is in a second angular orientation, means for
cooperating said dispenser body with said annular wide neck, wherein a second means for
cooperating located on said dispenser body and a first means for cooperating located on said
annular wide neck engage each other only when said mating projection engages said drive recess,
satid first and second means for cooperating when engagéd constraining relative movement between
said shuttle container and the dispenser so as first to allow the key to rotate said slide from the first
angular orientation to the second angular orientation to release said locking means and thereafter
displace the slide from the first position to the second position both in fesponse to manipulation of
the shuttle container relative to the dispenser, whereby to discharge the metered quantity of fluid

from the dispenser into the shuttle container.

2. A system according to Claim 1, wherein said locking means comprises a projection
extending radially from said slide and a stop regid with said body located in the path of said
projection when said slide is in said first angular orientation to prevent displacement of said slide

from the first to the second position.
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5. A systemaccording to Claim1l, wherein the drive recess and matd RGEP 005
projection are of non- circular configyration. 6. A system according to
Claim6, wherein said drive recess and mating projection are of pol ygonal
configuration. 7. A systemaccording to any preceding claim whler ein said
body gnclu | A -gai '
A e A e S O
bul bowséthiporaid meterifig slanabes) | de when in said first position and opened when
said slide is displaced to said second position. 8. A systemaccording to
Claim9, including a vent conduit connecting said drip collection chanber

to the. upparsyessh Rtodaipto TRAR 1,RehcpdiARHE khutBe ¥ahiiRel McRabh SRR Iindel ased
to close, and neans responsive to the slide noving fromthe first to the

secon€ispess invsrdiyef shreannulee widg neskfor engaging agytindricabslohin thébedyeto axially
align the shuttle container with the body before the drive recess and mating projection engage one

another.

5. A system according to Claim 1, wherein the drive recess and mating projection are of non-

circular configuration.

6. A system according to Claim 6, wherein said drive recess and mating projection are of
polygonal configuration.
7. A system according to any preceding claim, wherein said body includes a drip collection

chamber downstream of said outlet, the drip collection chamber having a discharge orifice which is
sealed by a bulbous portion of said slide when in said first position and opened when said slide is

displaced to said second position.

8. A system according to Claim 9, including a vent conduit connecting said drip collection
chamber to the upper end of said metering chamber, a valve in said conduit biased to close, and
means responsive to the slide moving from the first to the second position to open the valve to vent

said metering chamber.



