; #3YRe3e&E>>7?| AVAD6DT&EQ DOCKI NG STATI ON. AND BOTTLE SYSTEM 5 Techni cal

F| eld The present invention is ﬁ\\“\ﬂﬁ“\“ﬁﬂ\ﬂ“&& appar atus which can dilute
and di spense a concentrated che a cl eaner or disinfectant.
Background Art The prior art is repledmomith a plurality of devices for
di l uti ng amb efi/mpeEnsi ng concentrated chem cals for consunePCTRSMMBOE al ,
and industrial applications. These devi ces have in comon the purpose of

using the economies of distributing chemicals in concentrated formand then
di luting and di spensing the chemicals at is the custoner's |ocation. The

chenical s can be distri ' ( S i and sizes. In
sone situations, the ch@ﬁ%’l”sggﬁg%gtﬁﬁé q@g%ﬁﬁigiﬁﬁ which directly
mate with the dispensing device. In other instances, the chem cals are
deliverédd in bottles and then nmust be transferred at the application site

to a bottle which mates with the dtg;??g' vi ce. These di spensing
devices, by way 20 of exanple only, are use or dispensing cl eaners,

di si nfect ant s, m@esér&rmvéntmrs direwted! téidn apparatusl wHich IcakedilUferarsiich
devices, and in particular f E |nd strial rclal devi ces and

systens, (4ISPaNSH @JHPS}C%H@& amieg %Pa?ﬁ%ﬁ&%“@rp IStfe@ipRt-t o ship and

distribute chemcals in very high concentrations. Such high concentrations,
2s however, can be poisonous, and personnel contacting or using such
mat eri alos must exercise care when Baokdrownd Axht ai ners of such concentrat ed

t I Th f et t ant th Tt
Cuch dr spensi ngTh BT iniePi)S valie piiaty'BE 462 KGR SRaFrADaIng
attach to c%nt&%fnfrbf‘eoofsh§ﬂ%ﬁ“?&@&&%tﬁﬁ@mcﬁﬁimer\é’@l CEn@QfxEu&néﬁ aB@Lz%'tlpg§e

initially conpletely enclosed and 30 seated. The boftle seals
opened onI%eﬂeedE\se&@MmI@mmﬂﬁa purpose Afusing she ammmhstdﬂdmﬂmtaﬂmgm ng

or | eak f rRTRRR B BREn R iPR AT 20 f L ERERL R kst e PReRRRlR gnea
in such;sa HBNEAoMBRS 18diioRONTIR ichainksls can DEOIRTHASA th BERIeWSS7{AHARS

chem cal s cannot be di spensed by thenselves, but only in a solution of
concent r at ¥ @peseand gizesantn OE] %ﬁqaﬁem’f | fipdcharisalsairadistibuted &t beftiesens

i ncl ude b%!% Eﬁsdlr)@c l)bn‘?%témst'h cooréc?eng-{ E'(gepﬂ'fsﬁ%cr?'ép Y&lemitik

operatlon hese SIS O ere s réenmains

t he possi harkidelivehad irf bolttles andrthba rdmsiwsanlsferrad\artheraplpycétrcmnsxteh&se
ports. Another safety issue is. the er, dig, osal, of a spent bottle. If

the bott| qtde M‘%”@Feﬁp‘f{%‘é@%@‘SE?WR&JQ?Y‘I?%U 5 QRPENRIRIARY IR VPYMEYr | al s
or throy gggsfae)Ja"i‘rﬂﬁéfolniyha'ré ub&d § pfegexhﬁtch@atnewed.gh%e%?ﬁ {é%aférﬁ ye and

di spense e concentrate em cal s as p055| eavi ng 1 ttI e
or no coneweed killets, ahdrthebikes in ~o0 the bottl e.

For such devices, and in particular for industrial and commercial devices
and systems, it is highly economically advantageous to be able to ship and
distribute chemicals in very high concentrations. Such high concentrations,

25 however, can be poisonous, and personnel contacting or using such materials
must exercise care when handling containers of such concentrated materials.
Thus, user safety becomes an important issue with respect to such dispensing
devices and systems. Ideally, a dispensing head would attach to a bottle of
concentrated chemical, which bottle is otherwise initially completely enclosed and

30 sealed. The bottle seals should be opened only when said bottle comes into
communication with the dispensing head. In such a system the concentrated
chemicals could not be spilled from or leak from the bottle. Further, the

dispensing head needs to be designed in such a manner that the concentrated
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In addition to the above, the prior act |acks any nethod or system for
accounting for and tracking the anount and type of concentrated chem cal s
that are being dispensed in order to nonitor the efficient use of the
concentrate jcals. is Summary Disclosure of the Inventj esent
i nvention igwg%:lt%ed to overcom ng and greatly enhancing uiﬁ(gﬂvgﬂgm%%i or
art by providing a decking station and bottle system which includes a
filling heatresntigals Eé'ﬂfﬂCPte%Pmd's@Gﬁﬁﬁq’ nbygthesrelsss abldd oblyverin cal solutionrer to

safely 20 I | k| . di trated chemcals at a
desired | o?&ﬂpgﬁﬁg%g%r%ﬁﬁ% fﬁagn&gﬁn%‘gﬁ#g%?&égg’%g&i nvention includes a
docking station Rt Hpstems inghidenbottieprwith ngsperdsing ipogtshead véritingapbagad

i nterconnect and a bottle with bottle i nterconnect. The bottle

i nt er connediowearudee opefatigngobthaseanrerts, is, offenpoet coqtdipatads wellaand there

i nt er conpe i f it BBehdd ihggl T 2S
head i nt grg%rr?r??cstcmlgréc#&@gy ;r%tggf[dﬁzﬁé‘ gr&t ﬂ'gﬁecan ‘bgg\éé;*ﬁ'gqﬁﬁﬁﬁ sg It cand
vent port to opémotier safetylissueds ke pragertdispdsaleha spent bdtte.atftithatbattld i
novabl e between a first sition and a.second position in order to open the
fluid port @& &Q'ﬁ%owfﬁf%@ﬁt*wﬂ@!ﬂ{%%mﬁgﬁ raye Mater's pr tuavataria H#i nent
of the |nVellir@Brad Mot ifd tibpBheb dsad eyl dnd didpénde PAY @t ot tHEN!

port and a device can selectively cause said port and vent port
t o open i ncondentrated dihepucale asipasgibie (savinglittie or Ine. conceatraEd2dficals in

PCTI U597/0%g9 In a further aspect of the bottle of the invention, the
vent por’? RS 89‘1& ed about the fluid port. Further, the vent port includes

a plurality of indidditimto Bes tabovl] eie Ptier lac RicRE AROHetRed Grf dbténPRrt -
Each of said individual ports are |ocated on a radii extending fromthe
f1uid port aceowntinggter and saekingithe amoupbaeddyre sf cencantrated ghemisald thatl port
and the ve 2t g 10 t 00r i o] f v ing the
bottle thr (%hegh "]ii% d\%eo%':nqgér'b %\@PFEO (J? §%‘§ﬁs€hﬁgé§g}r¢b¥e%§§a ewecﬁgh?%rﬁpaited

t hrough t heh&migals.port. In yet another aspect of the invention, nmultiple
filling heads are assenbled to a manifold and preferably affixed to a wall
in ordefSto provide a nultiple filling to head docking station which can

di spense two or nore diff%ﬂhws}?}_@%ﬂﬁ[ﬂ@k@n I n anot her

enbodi nent of the invention, a filling head 1S provided which is portable
and whi ch can beToemestrgdnyentonsisudicacted tocavercarhinguayid grddtiyxebhanatmndui t .
is In yet a further.gra%&&ct of. fhe inventi ncl udes a

. he, fi)li h N
probe and FRE8NHE Pri Y RjRwding EfHB%‘P%FF%H”fﬂﬂ%cqﬁtﬁ%hggﬁwg‘l%glﬁht"ﬂgu?ﬁ%be in

order to epsiry héad ahdie hsté k@ dontsiving cAcbRrattg chbhliddiM6Rr itd safeflesi r ed
orientation so that, for exanple, the contents of the bottle can be

ef fi ci et | gndmecyiately dieteanddisrannesanceniaisdahemied)s sha desired legatioad
o ior 20, B Ry Sl bt blor B A, 0 A A i | 2
bottle system comprising a filling head with a head interconnect and a bottle with a
bottle interconnect. The bottle interconnect includes a fluid port and a vent port,
and the head interconnect is configured to mate with the bottle interconnect. The
25 head interconnect includes an actuator that can cause the fluid port and vent port
{o open.

In another aspect of the invention, the actuator is movable between a first
position and a second position in order to open the fluid port and the vent port
simultaneously. '

30 In still another embodiment of the invention, a bottle is provided which has
a fluid port and a vent port and a device which can selectively cause said fluid port

and vent port to open in order to dispense fluid from the bottle.
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identifying indicia and the filling head has a device which can read the
indicia. The indicia allows for accurate records to be kept by an

i nformati on storage device with respect to the utilization of concentrated
chemcals. Still a further aspect of the invention includes a systemwth a
filling heagyapombep@tt| e wherein the filling 2s head has a hmzmlussmbalwsonnect
and the bottle has a bottle interconnect. One of the head interconnect and
the bottle intergonge ' ' iy size
or (2 el i nat A 4 e Sepelt ot 1% boleZACUREINERRTE b debt AcrLieREaleR © N
t he battl e abdutreefinicpotaduathpr,aheusind porhincludes ar ploslive df individealfpartst

o030 enbookenara At aBe 3¢ T, BRftadeeh Sfaid indiydieheadiee Reatedar
the bottl ea@?goaﬁqg@ﬂgp@hglfvorﬂ%btﬂ@ae;sbrand« g@.ﬁlg’ﬁr%eﬂ'o%w fb?gﬁs@émérﬂ the

filling he he ot her 1 nterconn mechani snms whi arfords
t he di spgngelgiivefto thaifluidfpodrandithe vendpoitiin 6&ied teCPeudss pods bnultaresublyt t | e

through the fitling hea re.proper al i.gned. rther, such a system
ensur es t hder t?‘l?@t‘Bgt'thleegeg]ﬁ HEC’ Io‘bé Y?P%Hﬂ%ﬁﬁ%ﬁ&"*%‘%% é:lof"'f:éf"é?nt?d
manner. A f 841s asBagh 1M flkiBPortavention is a refill head for refilling
the bottle. Thus, accofding to the above it can be seen that an object of

the invention dniyst pnothiedespéairof she iinventign hauttipledfilng hpads aralassemijed

! bottl ! ; ety th
needs ot dadt aasgatty s AEtBAPR 2AREE % Bwa i BMsh fa 2rO0e RS et "
inventiop tHaddr gvtkdeg fRatidn Whidhg chaadisperna thesor mode syifférent coRteftratee safe

to use and do not expose the user to a potential of spillage of
concentr at efteghedtcals. io It is a further object of the present invention

to provide fill ilH%nBﬁ%‘#}mﬂ@#@ﬁ?of %Qin%(rﬁ?o‘?\',“é ngne% fs &I%%{FGE!OWHERW

conveni ent to connect, Icient in that'any concentrated chemcals can
be dil ut ed portablelandrabick camt be.cdnnectedytt aasmirberof obatec tthaiughhe flxésent

i nvention that the bottle can easily be secured to the filling head with a
proper ori &98titon without spillage of is concentrated chemicals. It is a

further ,gbj ect CP@ ybS ARHHET @8be étBFTRG ir@niiéh, RREYIIIAG HEaH iRcISYEs §ProtY and
tracki ng usage of “concentrated chem cals by providing encoding indicia on

t he bott | eshambdttienidcitidas apdddentation wihictt ¢an rengivectigsprobe in efdermtateénsure

Fecor d tho HEC6 BYTEHE SBBvRree B8 Bl biadand UFE ARRRetp SodREr ot °
obj ects, asx@afipte,and cofisnid apE@ ivdttié leanibeveritiently aad shbstahtigliynesmplerny a
view of the specification) the figures and the clains. brief Description of

t he Drawi nglepiestedby thefiling head witherbary sigeificapdesigualfuid leftia the peitleg head
o onn sy T Y ke SRR, Flehlsy, BYBENs sboed i ar

identifying indicia and the filling head has a device which can read the indicia.

The indicia allows for accurate records to be kept by an information storage device

with respect to the utilization of concentrated chemicals. Still a further aspect

of the invention includes a system with a filling head and bottle wherein the filling

25 head has a head interconnect and the bottle has a bottle interconnect. One of the

head interconnect and the bottle interconnect has a first thread being one of (1)

reduced in size or (2) eliminated in a first region. The other of the head

interconnect and the bottle interconnect has a protrusion which is.received in the

first region in order to position the bottle relative to the filling head. Such an

30 embodiment has a number of advantages. The first advantage is that the bottle

can be accurately positioned and registered with respect to the filling head so that

all the other interconnect mechanisms which affords the dispensing of fluid from
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invention. Fig. 3a is a side view partially cross-sectioned of the bottle
i nterconnect 30 nechani smof the invention with the val uing nmechani sm
renoved to show the vent and fluid ports nore clearly. Fig. 3bis an

enl arged vi ew e bottle interconnecting nmechani sm shownj | a.

WO 97126210 %%}/ | 01095 Fig. 4a is a cross-sectional vi esvbgpg%@éoﬁ

i nterconnecting nmechani smof the bottle including the valve mechianismfor
openi ng andthel bettlaghtdughf thei fillinghbiead rare gweperiyvoalignas. bburther, suohha tsiyeterral ve

ning an | S IPREORNT rrer . :
Vatve mechafndie S8 RRl G pdidiastinah bRerive Sttt piierion: ¢ ea
in an open posi tA@rther-adpegt ofthé snvention ips esfiiMeead fenreffliranthal batieat i ve

enbodi nrent of a bottle wthout ~a bottl|e interconnecti ng, nmechani smin order
|

to show a bott | elhufd aceeidingtabgabavedhrambe eeR4NaLAR opjegt obthesinyeatione
engagi ng § 18 oYEpd Yo it e, B%dS, £RARIOR art bbtl s3pt A
station i ncensidig sysiémrinlorder tokaisfy the  gedrsnist adtmess=dby the mriorant.f ol d, and
an information storage device Fig. 8.s a tog vi ew of ﬁp enbodi nent of the
bottle of the inyimtheopbies! g_thgaprggerg ivgAtion topre PEHIIRg S1eadanbel¥esi oned

through lin y f Bl Lge aBR d ' Vi | en
secti oned tﬁ?%%ﬁéwgn\gﬁsg_aééégfé E{:g 83. Egoavalgﬁqisb?hge%ﬁwéﬁgdEgtlelé\?véltﬁ(reough
line 10-10 sfilldgegof @ndepiratedrofemigals.ti on of the filling head interconnect

bartial i ow of sk Bar sBiart BFtEaBsEdfvasiih ta Pralds i ieaRhebaiudy
i nt er connechnPkydtbmhs Mphliira-ealsg_tbajs% REAVErAENtIoCY MAcE NaltP e FriRRAR iﬁfméti oned
through line 1212 of Fig. 11. Fig. 13 is an alternative enbodi nent of the

filling heaany caneeptrateseherricais spo thedilutedhyya desiralpdatia.4 is a concentrate

o . il . . <
U oneof "an enbdbnstenginet Bject BRI st o kb s BdlE BRSARNbET (o
refill the {Ritdestoashdeniisgelead Witgsa propet brieB@tibhgwithbdt i spiltage of

cross-sectioned view taken through Fig. 15a-15a. Fig. 15e is a
cr oss- selt | eaneaniyated ahgreealshr ough Fig. 15b-15b. -S WO 97126710

PCT/ US9T/ 01095 4t I 8- ruftRLr bBjeBt BF 85 pRARHE GRRANA B SbvitBerof & bldtefiCRY
shown in Fig. 15d, posi ToRed above g val ve nechanism simlar Yo the val ve
mechani sm strapking Ds&gey of £ancéntated Sipemicals dyopreviskng econedingiiedicia onlthe to
Fig. 15f but with the. refil]| head s_pressin he val v | unger ,of, the val ve
nmechani sm i%@%ﬁ"%b’@ﬁ'ﬁ&%ﬁ‘{qrﬁﬁp%ﬁaﬁnqge?gg‘a ”é‘}%f'ﬁﬁgﬂ'ﬁ)ﬁ% DfeYCH FaRer r ed
enbodi ment d;sg ?me%kéﬁetmehmm Heaf rebBershRtordér thtbesianaekhg s Rrnbstes or
opening and closing the fluid and vent ports of the bottle.” , Fig. 17a is a

cr oss- sext | antkeebncesttated ghemicalsyve nechanismof Fig. 16 with io the val ve

noad. Fig. 170 QN GPRER 4sPReR S AaEhedlerof o RN R B cilaibel |

t he open pGedrhiadiew fof the dpetification thefigatesidrarthealdimg. 17a with the val ve
mechanismin the refill is position, and with a refill head plunger. Best
Mode For Carrying Qut the Invention Wth reference to the figures, and in

particular to Figs. 1 and Zﬁfﬂﬁggﬁé@wwy ing head 20 and
bottle 22 of the docking station and botile 20 system 23 of the invention
i s depi ctsed. Thdrig.i 1 lis ray sideadro@s-settighal view ofrttiefiliing ineadt oft thebavpotierabl e
and connected to, a ,sour f ter..through a flexible conduit such as a
hose. AccortfcHEiA tﬁﬁg’ogﬁnﬁcﬁ’%\’?n%&fi Iing head 22 includes a hose
connect or 24 wi g a2 fis |4 @ldes 6rlogssedfionadtadesy dotusng @n e filingthuatdedf ke t he
invention. .
Fig. 3a is a side view partially cross-sectioned of the bottle interconnect

30 mechanism of the invention with the valving mechanism removed to show the vent

and fluid ports more clearly.
Fig. 3b is an enlarged view of the bottle interconnecting mechanism shown

in Fig. 3a. —f =



handl e 28 of the filling head 20. Handle 28 includes a housing 30 which
encases 25 a swivel fitting 32 which connects the hose connector 24 to a
val ve housi ng 34 which houses a ball valve 36. A valve pinion 38 is used to
cause the ball valve 36 to open and close. The filling head 20 includes a
trigger 40 vWOH26H0pj votal |y nounted to the housing 30. TriP§darSo%eR09s

i ncludes a rack 42 which operatively engages the valve pinion 38.
Accordingly, as i 44 igarosssettipnassied, of the intereorifacling anectemisrheftabve
pinion 38 and the ball valve 36 to.rotate about its axis %genin t he val ve

to allow a detflecickding Hhey valye Jpechanism fat epeniagdnd Fioging tBa g andoena,
Fromfluid I 4 i I zzl e head 46 through
an air gap i@ﬂgﬁﬁgggﬁét \gﬁtngbéﬁgénlgé{%e%gigg%gf@gd?ﬁ?gﬁgﬁﬁéh ling nozzle 52.
As the source  YAQ.99B 26 3Irfild?CGo/ EGO AaOwitBSthe wdlvelirhedchamisrh | for dpeninghand

wat er nmust go thr .eductor, 50, priagr, to the eductqr generating sufficient
vacuum t o’ Pﬁﬁ%&égn’é‘gﬁggé@%@ qﬁl%%fﬁdfr? 831@%%953'9?"3 22, tlhegfi IJI | IngI
head 20 wikl not rfl $IENRSEerSPEGRBIVIEW Bflak RREIrGE emdghsﬁfbfbaeb&%%mom y

I
poi sonous or caustic without first diluting themwth an appropriate ratio
s of wat er. a. bottleciatercomnanting aneehanismuseorder doliattowr a5boitle atids dilliogebeach
U. S. Patent %rﬁ’lni c%'g_‘i QN e%i tled M X HEAD EDUCTOR filed on January 19,
1996, and gP BNINeEBUAT: Appl i cation Serial No. 081588, 802. The
appl i cation |i st gigVleGbaedidd crdses@btiynaisiswnef amurerinative Eibadmmdttigral fifHy has
been assigned to the present tao assignee. O her types of eductors can al so
be used W t headengggingrthebsttied&dd-Rerein. The filiing head 20 further

includes a trigg i 4 [ ; rj <~ W.ih. t he
bal 1 val ve 36 1 ohd 16 a8 v of 8 abRERaBhInb Ui d MBI Mt g
mechani sm S5heads esgaated tula hdnifoldoand @nrinfo8mafion bwrage deece.40. is Button 82
operates the trigger |ock nechanism54. Sinulta eousl¥ with the opening of

bal | valve 36, tRB-8$@Jer VIREHAN smoedimast of Kie hotle 97 tisdnvemioneorts of the
bottle 22 to be i tH- At ] ' I zan be
draun up- by the ERoctar 205 TRy REGR RN Tp iy Bubfof e BERE A TET <0
in a mnner8as described below. 20 ~ Trigger 40 is pivotally connected to a
smal | link 60 which_ js pivatally conpnected to a.bell crank.62 |1, crank

62 is pinned aboh'@' BIJ\I%E Pﬁ&faif" 4\918‘5[131&5 SR sestped oy B’éq?b'?ga‘#lfc'%Z i's
a actuator gr plunger 66. Plunger 66 is substantially circular in shape and

includes an elastoneric Oring 68 retained in a peri'?_heral groove 70.
Pl unger 66 i ncl ubiigs 18 is @csestieaed yigw {hroughnling #0119 ofsFigy Ridamigtiogla partiohape

and central I t & bl i LE ¥ 7

communi cat eéymeﬁﬁ|ﬁ‘§ﬁﬁee%ﬁo‘hv% r@%ﬂ%& gI"’ﬁ Ic'ﬁgﬁ&e&g\ﬁtrp et 5? 2’8 Etféc:)il?'? %gg‘e’f%g\?f Fé'@ﬁ ﬁe ctor

74 is a $d exi bl eFigondus ta pditialRliexidiltiee botildlinterddnriest afl fig. iSomatihy withctheed to
inlet port 78 of eductor ??__lq order to provide concentrated chemcals to
educt or 50. NeRA (ReRPANRHOTFi9-10ng head 20 is an internal user hand
engagement 5paC€FI§Q12_‘i§1a bkl GRUANKIER has DeaA teBlonddBirdliH IR $210%¢ FREat ed
whi ch operates thé trigger |ock mechanism54. Also within this hand
engagenent $bace 80 is a quarter turn |ocking handle 84. This | ocking

PCT/ USo7) 01005 Bt 1 i Abctte it P o T ing Mead 8% Smact

about angs adgsiceampFige®.t he plunger or actuator 66. The interconnect

mechani sm 86 i ncludes_ a quarter tg.rn t hread 88 which engages the bottle 22
as will be descrFiBed4 i ePRENIHE dSPRRSRABBEPRent of the bottle 22 of the
i nvention can begsgemndn a idni&0 ctique [ L 8S b, . 4a,
and 4b. Fig. 3b E'ﬁg'\/\gggh ggn 'a%ggngﬁét adoe%‘pnghgdpgo%l'?%eglwrj]t g?@%ﬂné'@@n@ihaa?\i sm
90 wi t hout embetinentef aatisEmsig atrefilhhedd whish caprte fisdd tp rdfisthel thettles\ag h
respect to Figs, 4a and14b.d he bottle interconnect nechani sm 90 incl udes
an upstandiﬁ%ﬂﬁtﬁpl"&ﬁgﬁ Vi%h has defined thereon a to quarter turn thread

96 whi chyj s conprlyi PeisederoaBisestioriddvié tak@nanictightrignsAmead 88 of the
fill head interconnect nechanism 86 as seen in Figs. 1 and 2. A valve

housi ng insert 989i $5¢ isceFreserspaligned aw iakendhwueh fdel 1%-18. The val ve
housing insert 98 includes a peripheraj-collar 100 which can snap into the
upst andi ng col lar 94 through the use of a detent arrangenent 102. The val ve
housi ng i nsert



is 98 includes a vent port 104 and a fluid port 106. As can be seen in Fig.
3b, the vent port 104 includes a plurality of individual vent ports 108
which are L-shaped in cross-section and which radiate outwardly froma
central axis 110. In a preferred enbodi nent) the individual vent ports 108
are | ocat ed W@9H36Rlp spaced about the first cylindrical cavi ?9T’Y§9f°é?95t he
val ve housing insert .98. The individual 20 vent ports 108, being L-shaped,
are defined bot hrign 1shds marc'rqﬂsesremltlomadilwévlébfothet tefillf et shgwhnidr Figal15davi ty
102 and also in the base 116 of the fi rst I|n ri caLy cavit%'_I 112. Located

i medi at el yPRwlieRed AROYS Asyalys m f§/° ke yalve-mgah yanﬁﬁ‘?V&’al'“
cavity 118 E@i gg is concentric about the axis 110. This second cylindrical
cavity 25 118 defines in its base 120 the fluid port 106. It can be seen
from Fi g. 3b thaFigf H8gds parosstgstioaed viey singlardaiFig. t19dbut witt dse gefddheard

bal | valv ful Ly described b T Fi 4a and
b, Uhe I BsBer R aiEngsha i e acapRatii aloPeR Bekfionsa no-val ve

mechani sm 92.i s Pgswte qgesh i é dﬁ’o&éd Sﬁevpoé?ﬂ Ta' @Peféﬁe@oeﬁtlb%?néﬁtf of e VAR

port 104 and the fluid port 1 In Fig t he val ve:nechani sm 92 has been
depr essed |meohdmsnmftbpmmgomtateom ﬂmhamﬁonf%meﬂm andclasipgrthe flo@. 1 n

act ual operat| on,, th ne of the valve nechanism92 is -g._ WO

97/ 26210 PCHIY¥8 %M%Qéﬁé 5’8% i shed by the nmovenent of +the plunger 66 of
the filling headrid21f4odnaccrbis-séctioned iew ofdhe 9aivel rABcisidi ftFig I8 with0 Of
the filling head 20 is depressed. The val ve mechani sm 92 includes a val ve

pl unger IR4tharvaive mechapisihint 3 slased Apsitioaranchshown with phunger Fomeadilingd i n
the first Cli%éal‘ldrl cal cavity 112 of s the valve housing insert 98. The

val ve pl ung 24 includes a peripheral groove 126 which receives an Oring
128. O-ring 128 Figh$7ngna visw sindlac te&iged 7a wittathewdlVve prechahienein theldpehl4 in
order to selectively seal off or open the vent port 104. Valve plunger 124
has a firstPeSHiGMdrical cavity 130 and a second cylindrical cavity 132. At
the base 134 of gihe1fd ik visth Sl 48 Figamial with ¥ vAVETHEHERErATA IHE Roph36 1 S
io positioned. ThFs nmetering orifice can omtted or changed in order to
adj ust tire poditidr, andrveth a reffll haad glungérmg head 20 and bottle 22 and still be
within the spirit and scope of the invention. At the base 138 of a second
cylindrical cavity 132 a plurality of passages 140 are provided for

all ow ng the concentr at eqBdx e 5 ekl Ipibrtion he base 138 is a
ball 142 which can selectively seat agal nst the is fluid port 106 in order

to open or cl oséMtherefergnge fer they fgures, \andy in farticidar ko Aigs.cdnand nddami t hi n

th d |

bi aseq. bet veBROGHET L 478 Yihd nbp] 2 ahd Bk 2# ohEHE UGG SRy HhBGHE D

base 1382%)1"3)@?222336?d1%wv;enﬂmn gsﬁﬂegawdt ;{;gez}um{ghhm \ZelufeFlgh umagﬁd 224. An
t ar ext ends fr e 0 e _secon ndrj ca

covity 118 BPath B BaNGUeIPULAGNPISE D SEoute REvatal dhiohan fexple s o

concentrat eg, rH‘fuﬂ'EuEﬁgsFﬁ ﬁBséJpAéébtP&né@tH@hérﬁBoﬁFne'nt of ﬁhlﬁé Aba®nd idalyddis! udes

a netering ori referred enbodinent, the distal end
150 and t hehosst emrlnegtcn'r24 thb al@EFaﬁCéeQﬂ oé'mewpftnﬁét%%elslmqumedﬂhéh@ot tle

22 adj acent, t ot fr | e is_Ireant
to tilt at A5lg Eg %tti%t“ﬁat“mé?dmaé@? 2?%«56![1 Q%Wgﬁ%ntg][‘fq F’Rﬁé FERGeD2,
whet her ishea fsiiVel fittingea® waich somseoiRtien hbye koonéetor 24 ta avedive drousngdse! d)
the position of the meterin orlf ce 152 adj.acent éhe front wall 1 6 aIIovvs

the fillingvhishdogses 8 halvaie Qupa valeirney 3§|'T> uged {9, gavssiberhal
chem cal's i@y (he, Qﬂ&télgse ‘“A‘I*hberllliltbahbé‘@ 2@”in)élu@e¥‘%{ Yn ldo %ﬁﬁ'hdlga;%w@t%”t a

In an alternative enb € spring 144 |ch ases t
30 cl osed pmsihiedntoctne b9U$Jh9.C:-’&J diriggehdPeincludes & recdaﬁﬁlwh:chmpéretnfalyl ing
head 20 in order

emhod nent, SHRBesieVeits Aes PBe Areot g o the fisar e oofreSled S HaRtd

30 causes the valve pinion 38 and the ball valve 36 to rotate about its axis opening

the valve to allow a source of fluid, preferably water, enter fluid supply tube 44.
From fluid supply tube 44 the water is directed by a nozzle head 46 through an air

gap 48 to an eductor 50 and is dispensed through filling nozzle 52. As the source
—_l —

b}



WO 97126210 PCT/ US97/ 01095 Figs. 16, 17a, 17b and 17c depict a preferred
enbodi nent 700 of the val ve nechanism 92 (Figs. 4a and 4b) of the bottle

i nt erconnect mechanism 90 (Fig. 3b). The nmechani sm 700 has been desi ghed
for enhanced manufacturability and retains all the novel features
previously S¥2¥%B0d. The preferred valve *, s nmechani sm 706 TYR7AHES a
val ve housing insert .or valve plug 702, a valve plunger of concentrate

val ve 704, . ¢f dikiting friidsesecty @8 water alusé goethadugly ed0&on 60 pricsdoithg eHl@torAl so

shown in Figs. 17a and .17p, val ve .nechani sm 700 es W th a plunger 712
wht o 1 or magsiargtigy SRR vaay o ucteu B rongedtrater Ry orusa) ot e Bpgle 22
Inserted i nnBl #NAET heak? 205 wAll TR CisPensy icbheéntratdy diiniBBIse Whith ahf bee 714
can be to renoved or changed for another size orifice in order to vary the
flow rate giotentiati¢moisanous or caestisl withat first Ziluting theins withtasdapgrapriatecratio ed

bet ween pl uqrig'grt 712 and netering orifice 714, is a duckbill check valve 715
whi ch pr(—fve " ¢he | eakage of fluid fromthe plunger 712 when the filling

head 20 is renoyefl gduetr byiithble fof. udaiiashedustbe s saliseloddd iRr EVSNPatetY
back flow of fluid fromfilli ng head into is bottle 22. The val ve plug

20
or val ve hdpnliggtiom eatifed7hhX REPYRTARy §ledien JanwanintP, 11896, iand| gives a

D) o h bt et et RodlRaith SUNEARP daMdbb0F Ui B56cafof Tl nichiael i 3o e
718 whi ch iG@landpsasatiiee iradeatdrocKhisgapplicgtid? hashbedn @ssighed etoviHeh presht €

| ocking 20 ring (not. shown) o he bottle 22 to provide the primary bottle
seal . TH& ﬁéﬁlgﬂﬁgr a th%ﬁyg;%s 916‘§%Ht9r(§ ?%P@&é&e &sg‘&l”‘ﬂths@&l $¥Riepediacigsed whi ch

is locatedabgye the female | ocking ring 720. The barb sealing bead 722

provides a force fit between the valve plug 702 and the bottle 22 and acts

as a secondary Sealfilling head?0 furtherlincjudes a triggertdek @Bchanismvid whighl ¢agh 702

further inclydes .a hinged, ,valve retainer ring 2s.724 which is flexible and

al l owe t he 195k e tager Wil thechellvaing. 3% B thepeh osiHaD by Gasing g pE gt sz

Ring 724 alifgadelbak feckanisth BUU® ERFadedahe HEM @%Wn"\bfhhwtof%e'tﬂé%éf?@!t).hm)' d
e

parting line tor better sealing because ring 724 can flex to pe
nmol d i ndér ButionBZneparatesithe Hidaer lack rirchasiaV84. As with the enbodi ment of

Figs. 4 d 4bg, Lacl - refill t 726.
Vet port 726 aiBALRLES e Bhehil SR BardR 36 The Mokt esnfiety o,
to di spl aceaasetrtiuid and vant partsloftive ottte122 bebbapehed 20dhal cohcRatraleds

bottle 22 to be refilled with liqujd. As can be seen _in Figs. 16, 17a, 17b,
and 17c, vEReMirRly Imdw paltieadsbe J;S?‘M'ﬂ AP by, the eddetol 5Quand wixed wmetht the730

uht oft are diidiig fuid't) 8dbRbrddint aHﬁ@?é@&Q@éibedrb%Tgﬁngul ar in shape in this

enbodi nent are located on radii which project outwardly froma
central 2axis 73Zrigger d0pisepivotayl compedledeta a smalli lidi BDdwhichvisnpivotallys 730

| ocat ed || d_ab ' j ndrj cal ity 734 (Fig 17

of “the val GeTTFaEY ok 2 crARkiez o BAL ek R P BB enEPL bobth v 7ha

is a secongivathliynésrireated-fvbély cradk 6271 & avhvatby of PRIAGEESE! hPldn%’ngﬁe@d of
1S

the spring 710 and holds it in position. A drain or vent port 7 .
provi ded t KHBEgRtIalCigHlar imshaneard nsiges\an elastPeeric Quing \p8retaings in a port

728 drains 8??%&5}’3;@06\@ %Pecblhﬂ%ém%GSﬁE%Qscé{ | §e@g§{e§a:0ﬁ9gi7‘a?/ t@ﬁﬁ%ﬁ?gg

intothe b e and can also serve as an alr vent.
enbodi ment cyiralrieak inesHapet ared 2@ntrallyolot3ted rwithinl sdid plungee68i NEhelsecessed

i ndi vi dual t_ports 730 of vent port 726 i m nated and drai t
728 can oePIEN 52 FOMTILRIRAES WiFhrn HePu EoRBEaPy da: \FORIFBRLe B oW chack
val ve SUChcéﬁnébt&aHl iisqﬂﬂaé;&bxa@bﬁ@uw?@. FRAILS cOMAMIElis M ddtidiafy SefRtel td 38 to

mnimze escape of quid frombottle 22 in case bottle 22 I's squeeze

whi | e t he indetmarhg8of eduetonS8rn asder ipapreridedencentaated whemicdly theddctopen
when it is got connect ed to filling head 20. Although check valve 729 is
shown in tﬁe’ enbodi nent of Fig. 17b, check valve 729 can be elimnated from
thi s enbwdi ment Within the filling head 20 is an internal user hand engagement space 80. In

this engagement space 80, the button 82 is located which operates the trigger
lock mechanism 54. Also within this hand engagement space 80 is a quarter turn

locking handle 84. This locking handle 84 is operatively secured to a filling head
-./q' —



(as shown in Fig. 17a) and be within the spirit and scope of the invention.
I nwardly and downwardly fromthe second cylindrical cavity 736 is a third
20 cylindrical cavity 738 which receives the valve sleeve 706 in order to

properly positiqn the plunger or valve 704 relative to the Vv I 702.
Val ve sl eevﬂof’@/g(’zllé preferably press fit into position. ExtpecﬁJg.l}'sﬁa&oy?

downwar dly and comunicating with the third cylindrical cavity 738 is a
ni ppl e 740 interedninelst amechanismb86.cavhige meeraniara isn disnpsedt ebautawntl| alse out

Sauat oyl i marmesinphgBe B RRBtordle. oPRE FibRAbfectnddhaiin ankEFRs 8 ng

downvar di'y duetepf fupin ket 88 GRHILH aén%g'es 2. bolie ' 2headliwillabe eags@ibetine
cylindrical colum 744 and defined through the exterior cylindrical

surface 74&ereinheloMWui d port 750 which includes individual fluid ports 752

and 754. Concent fob Ul b : i ndi vidual fluid
ports 755, 754 lﬁpa %ﬁ&gggﬁé'ﬂhé%ﬁt g?tﬂé?ﬂggﬁméﬁﬁ%ﬂggﬁhcr%g‘ugﬁqg[eébdimrgﬁ*#g .
orifice 714aarcdllectivel it PigspBalirgtsayaid db. Figledb sloviaeadieprrgeaantof the! | i ng
head 20 of Fi . As can be seen in Fi}’%ét 16, positioned bel ow and above

1 : - . .

the fluid ;mt&?% intetsoRPECts@EChARSTHeBQ Wi aTyaRlve meghanign fawdichowilk be

i nst 7 - ; ' ' ' 758
of the. cyl FTRfE WA igellbad P ittt P ML RRAVE, e POl RlaiigieT
beads 756 aestamnidnuial jredludessen tupstanding cetlar 84 avhich has definéditieereah a

| i ndri cal f 758 t fluid t, be d th h th I
rechani s RoBrar R NEog R bR i R ERBBR BRSO RaRen o ead 7
The ', s sl dfEetMatbatOBtdiebmibct medhaRRi 86 Ha0sdeh wl Fighl § Yankas O vdive
di ameter than the other two sealing beads 756 to provide better.sealing.

More than tiousingsivaert 9§ isggaeived dnsidrlofl upstapdingeenliar 4. bEhe aalvechdising

al t hough nore ds /56._tend . . S nce t eni ng the
ol unger. eV PRanclAPec” BF pfieraL EPh T Julch sBh oW, i 1BE ekl
still obt aicelsoos treagh fte u¥é bhatdetentadrisngermnio2m THe vA0e ihauting e
position shown in Fig. 17b, and with the concentrate valve 704 urged

agai nst 16 h&8sipeiudgs a1ENtest 104pad Fofiuid POt 6. eHe LB DREEME Hisst3 thend of
th | , - i d

15 and' tndelERes B8 AGuiesh AdeHYRARBVARAC R IR L WAk RIS Ragtiel
dr aw conceii rappssdsddtiondandirwhigh radiaté |avtelapity frondta dentrahaixis as0cain ke seen
in Fig. 17b is wiith th hani sm 700 | ition, with th
AL R AT GO R AT AR
al | owi ng a'abohPth‘érﬁrﬁ’lrcylliHSri@é]tcb?i@y angl of gg.l @eg@? pbusiﬁgtm@e_tn b8. q"hé"}ﬁdiQfghan the

bottle. In the open position of Fig. , sufficient air can pass between
t he val ve ventperts 10% heing Leshaped, arerdefingy bptiden #he perdphargl walli114vof the ar e

The above TEtGuiaR ireTaab2 sdaing abe T bEME Tt VhstRaP b | *

occurs as ghgwn in Fig. 17a when the top sealing ring 766 of the valve 704

is received in the annul ar ,rec%s?s 768 F?ff teg_e val ve retainer 708) where
contact by seal LAgated igmesiateiyeiav Eefrgt exindrigalcavtty isa sesond aylindsealdes a

primary Sighv' ?1@%&[3%_ é’i&ﬁ:@ﬁ&i&%ﬂ&‘t bR gik 1r1%???ﬁis7s@%oﬁ&%Viir%’rﬁfaff?\ﬁﬁondary

seal . 2s stfown in Fi he.val ve nmechani sm 700 has“a re
posi t i ons widBealefine$ in tsbase T2ZNthedluid ged 106+ itean bivsermirdingfFigndb titat Feidst

partially past vent port . Wth.the valve 704, s sitioned nd
with a ref POt 1@83%60"‘&*3%% %%'Z‘Sﬂ%!ﬁn&%’%dg 0 aqcsp! fSBa'BSEf‘)’Fi%?n@&’%FF'@he
val ve 704, dkBb&rideetidiewcan be rapidly refilled with concentrated fluid. It
is noted that the refill_head depicted in Fi 17c 30 serves the sane

: g. : .
function as thafudéng deckigsn4pi gd 4bsthe syplvey preghanism (#2 (of theohottecd in
Fig. 17c. e t e,V 0 herqd e : r l,Lng
bead 762 \N-H[F%%E%?%Cug'& @h Fn@h:‘/\}raacl)vr%ﬁ t e&”%:@%iﬂngdzr %cé#gﬁ%qf?ljn 92%%&%@@@&@@
bead 76301 glose off the vent port 104 and the fluid port 106. In Fig. 4b the valve mechanism

92 has been depressed in order to open up the vent port 104 and the fluid port

106. In actual operation, the movement of the valve mechanism 92 is

—-.-e"'



WO 971 26210 PCT/ L1S97/ 01095 .received in a annul ar recess 764 defined in
the nmetering orifice 714. Wth a plunger 712 received on the concentrate
val ve 704 as shown in Figs. 17a, 17b, and 17c, the sealing bead 762 being
received in the annul ar recess 764 ensures that there is no | eakage between
the val ve n¥el&m2din 700 and the filling head 20 s (from Fi §CTS)7/019%e
concentrate valve 704 further includes a top sealing ring 766 a that is

recei ved iccanipispéd 'b?(tﬁé olethedit of tiee plahyer 6& bhtHErllind Bead 221ffbRM atfpscr eat e
a seal between the valve 704 and the valve retainer 708 with the val ve 704

in a closed q;%%ﬂmdcﬁp%@ns&lﬁ)m trigoer 4 ofithg fillingchead 2Q isdrpressadner . i ncl udes
d h t f ~0 Th
valve o eave 7ouEas S CrieEhahiER, &2 hERIBE b BANE, difbestoiial wiith, 5 ort

750 with téubstlaﬁt?e&y ¢Phdrieal ihahapeaed l$)CE:ldNGﬂ’lmaEeﬁi‘ElW9|mdl|CE| cavity 712 dthe
val ve sl eeve 706 includes a bod¥_ 722 and a sl §f¥ 774 extendi ng downwar d
therefrémthwel\@thmrﬂg nsertRf-c Theyae Hf‘gﬁfe sludesA pereherpbeirove74.

The sl eev ihich RckRAs!dh @H.ﬁvzyvﬂ&erseee D3 ABafst LS Yl o’ Odal S

inserted t ere rough. he 'S e 706 on e external surtace of
t he body With panﬂahm‘alswdual14sew|rdergolw@mlvelyﬁse(aet|0|fﬁdrampetnothee\teahtpoatr‘rﬁmgerrent

718 wh th | | d 776 tr i | ,and the
seal i ngr ge\é‘ﬂ‘%Q rigg | n%&sgﬁwrﬁd”f:l%'s@’fi}gr @rl ma e%gﬁ?%d Fyl ”HF'S%'e‘?AO‘Et%aI i ng
bet veen. t v ahy te* bgey 4340 tAoGrdtSiindhost caling 1362a befing fifies 98865 706 i's

press fit into plug 7 he val ve retainer 708 has aseg%lng
ar r angeloergositiviedn Thle reedeeng orlfwcambmcmttee or thargexhin. ord\heﬂm aﬂt,llllstdhe

755" hol ds HAOF GRUT RLNS,BUG et R0 So8 beie’ o ank ByCRE Wit RECEwE RI TR

spring 71QcopeSdfemiel ineentish. a Aththetiesse pe8 et 4 Séc8ndlalindcas Raving 162Na f ul |
conpression) although the exact spring force 2s w || depend upon the

openi ng arilrelitysefRpSsREes Af@ am provided far aﬂ'ﬁw'ftgrﬁhggc@mcaotrawﬁéh@a]%sm ug 702
f d fia Al f
T o R 59 AT B U b CeBOP el e

t he valige flukl poner067inSorder ta open ios etbsef the ﬂ:md pettihdeena. valveespring p4o iy | ene
is preferabl one p rchased from Eas [ under the designation

1 510n 30, FORIAIRES HRNG, B eacor BT TRAl SAy J18 5 doS Habe iRty FeREd 1o
remove fr %hg%&@@emeh\fﬁe Bl 120210A8 deRofi@¢gikiricdl BAi) PRNghd el astic

such as high density pol ypropyl ene. hesé plastics, a nold rel ease
powder i s baddekB8t af thbesepba@t:v!mdﬂesi wltb’nw@rfefethetV@M&anlum;Qra’[% t A insdrease of

t he nol ded ar 7] 7/.01 As can
be seen i f° E‘? 4% gf%ﬁég? bé%g 1120 ?\?th el%gﬁé é’ﬁ%ﬁ%ﬂ@ gﬁf%ﬂ&e val ve
pl ungerag 1%!\,@fhdd@1d3mse1't€9822Fmea lintbheolipt mm@w a@ontentrated chainicah itkn.}rtﬁ hi ng
against the first cylindrical cavity 130 t he val ve pl unger 124

recessed duRg 148 whieh at iie distal fpdr 1 '”F|UP§5&/@P‘teJW@ 9'819&1\5@3 FHitheé)hdB@ of the
metering Yrifelhed 8m g%ﬁ rmémcfehé Titht LAl 150! waévrﬂe@nr\ggs.f.ryggzv%@ the
ung nger 1

trigger 4 epresse er 66 urges the valve downwar dl y
to a secoruhisqmsedtomtha/\besean54tdiéhediottl£‘ ﬁRLadJmenlm thﬁpénwst bm!llm.‘lﬁhef thent port

20 becoms B0ttt 88 1he ity rp FE TR afayiA 57 eedBlaMiy soBule ta kg’ "o

| nst antangfiagl Hedd 23EwhstHeRehS Allingthelrdi22 Gs bErrgancAﬂiy Mbgﬁ’t@dttbea Wéll\/@r
plunger 124 fo the first closed position Preventln y spill age of
gt

concent r atheadbeldniteepesitiopnef Kie H@tt?'?"tg priticg ﬁ53na‘aﬁt=@'ftnt§?| frentewalb diS@ent |
bal | 142 %ﬂ%g?hérﬁlﬁhg t‘é?g‘ﬁ'ztztg f?’ﬂ?i’ﬁ%}ig.ﬁﬁﬁﬁ'ﬁﬁdam h‘b%bﬁ&dtﬁté’é greémf‘:g%glsose

fluid port es | ent| ying indiCla
(‘Fig. 2) \ivhtk@bameauh@ leaeihgoniyoa eeryconatinesiduaharnnohtude any one or a

mbi nat f ded i ndi ical |y, d
cl oot 1 cal 1y cUnBRAPUETun STBeHITRL LEsPToR i Wb biAses 1an0ahdd2 ingi ci a
or ot hap 'cﬂ:%%'ﬁdéél?:@n ddithé biucas e'@wr@eué?@fbr'éia?ﬁb% tnﬁ%‘?@ﬂhﬂ_@ﬂeéwdd g _head

20 includes a readi ng device 160 which can sel ectively read Icla 158. It
is to be wndiert pedforrhaa likpefunatipnsi af ufeercdm am eltemative Empodigeatmtiiel e

st orage devi,ce or 6 a magnetic or optical strip which can
pr ef er abl V%@”%@ @eentéboﬁ;arﬁg%f%rﬁ?\zgq.i nes witeable. The filling head 20 can
further include a witing head 164 W ¢h can write to the pr ogr ammabl e
strip



162. The readi ng device 160 can be associated with an internal information
storage device 166 which can store information gathered fromthe indicia
158. 25 The filling head 20 can al so i nclude an external conmunication jack
168 which can be connected as desired to a renote infor rrat%(gr)n g#_,%r%ge

devi ce sucRAY %0 exanple a portable conputer 170. A feat HrEVST"%A
alternative enbodi nent of the bottle 22 is depicted in Figs. 5 and 6. This
feat ure includ&igsari6, Adaxifyaneddsslepict a prefareed embpdimensy0defihdyalve0 174

f the bottle 22 Ths..indexi 1720 d t i ent. the bottl
el at ve (PanaEST (94 Fbdieda 258 49°6 e Ve TolTeonniedt Meshbishy B0 Bl e 1 s
forward, dpyeqhbimashaignt7ooas béén El@si?ﬁé@ k&t &rhantBy i FaSrsaRy aated

chem cal pickup tube 148 is WO 97/ 26210 PCT/ US97/ 01095 _positioned
advant agedetains iall dhelenove) Esaluies tRraviodsly ydeseribeddualhanbieferred yakwai cal s

6. the f1 MeUBNREAZO0 g a E e st Rlhg o8k REDRE a10E B2 S eI e " ©
t her ef r omor BahGemtratae/alvib704, slealvensidete 7081 & vailverdthines 708amd AEpHAGESS

172 to ensure that the bottle is corre%ylhy ?rient d with respect to the
filling hddf 26/sanshewpne bigsnd /278Nl Pndaivel Meshanisat /88 matas vt an t he

recess 17 f g : i | t ur ned
i n order %(l)d?\gee‘é{?‘rﬂezb\phlg;h%;{r{x%‘@a%ﬂ%%{hﬂ%‘ﬂ%d{, ?ﬁgh%a@ﬁ%rhg?g?ﬂff r'm11]nti ng
docki ng strderied infplangeri7i2ds i roeteringrifica 7i1d. Fitge méteaing dridice deiat ¢4ri bel by
t he nunber 200. Wall nounted dogki ng station 200, can include _one or nore
filli :gyo h&/IBeVeh qw'@ﬁggaef%p@ép@?é{bgﬁea%@ B119; Q@S IP VAR Ehe ARBrTalm AT ol d
202 whi ch bRcSRITY RS &?etﬁagng\ertﬂza_ FAHISCEMBbdiMERE locdtbd _E\éﬁﬁeé??pl‘ﬂlﬂgt@f,\??()d

that in ag ition to a wall™nounting docking station w th one or illing
heads 20, asdahetarisg atificn7 thris iardilckbid ahecly valyed 15 Which grévends thesledkage ed. i s

The bottles_2. re .secured the fillli. ea in the er .as,, descri bed
with resp8€ﬂ“'§ﬁﬁd§? “”ﬂ?&%g.z ‘ﬁﬁ?rt’ It%esh@gg ?\’?agf?gd xveg}%/g??fﬁqmago%ﬂ%(i unction
to bottl eFgRhéNcliédk vaive 7a8Riretdrits driyebduk! fidveof ABid fomi flling’ hBAY @cainkandl e

added thereto. Bottles 22 in Fig. 7 are simlar in function to bottle 22 in

Fig. llexbefie @hat the bottles 22 in Fig. 1 have a handl e added thereto.
Bottles 22 are b [ Lev el it ia@n), it st be
under st ood tha?ﬁgn%%f@rﬁﬂab%%#é;bgggég 'ﬁée%rfggg%fecéamn"ﬁg%'gsggCi)‘lg edwth a
wal | nountigp, idolades@ irivhiera coffarcii 8 whizhnaani smapsinter thgeupdéandteg calarigac! ude a
portabl e conputer, or a |large in,c ter for the facility which uses the
wal | mounffdd: #cRE #Godieashan aggv%'%?ggﬁﬁ%h Skise o1 dﬁte'?l?/ agaRgemPRy 206
covers th‘?1§'erii%HgE\cgl§%Q% PhalERBERIAOrRY §26 Whidte chP s Wit'ﬂtflnﬁlé'l&i 25

position with Thi's arrangenent ensures that the I'ng station
200 cammotingénatainowng of thie: bottly 28rtapronide thaipiyoagobrettie seal t The psrigherat o

Figs. 8-12,,a ferred enbodi nent_ of. tt i.nt. onnect 220 (Fjig. 8)
and a fil F?ll?é ﬂ{eié’? °n'(n€luéj§%n%&argZsfaélﬂgg&%folff%f%'ﬁiq%g%ﬁ%ﬁ% %thoé’%i {;‘% and
bottl e syfdngaleIsckig HiRG 720V ETHe Ipdrbasealiflg Weatl 122 pravides -a forés GEbatweenFi 0.
5), the so bottle interconnect 220 includes a neck 224 which is upstandi ng

from the Bedyalyeplug 703 anddhe ot 22and RS asya sererday serl i refain the
cylindricgl,,: che 0N | ki 1 i rface
2)2/8I i's Ia ;ﬁ)éud‘?gf ??@302%'2 t hr{\éﬂ g@g%%@ﬂﬁg%@@gﬁg&%Btg%%fg%lggg%qa@?é rtrﬁgser eads
ar e apps oX24mmthitly isyflexibler andiaiiews the\@advel ctdiner PQT ItuI8 fOted Fit tilboethds, Wwith
h th | ocat jqyately in. t e, quadr ant about . the exteri
ol 1 i cuve Btk 0223808 Faa era ey R BEE 7 BobE e R Wikiont 8bsi 11 ons
gggVe t heinkadd MR Pdrtikd Bnd Rridette? e I5dbaust ridg\W2Uad fiex Ve Fhitthe body

mold insert forming the interior to be removed. ,
As with the embodiment of Figs. 4a and 4b, the valve plug 702 includes a
30 vent or refill port 726. Vent port 726 allows make up air to be received in the
bottle 22 in order to displace concentrate that is drawn from the bottle and also
permits bottle 22 to be refilled with liquid. As can be seen in Figs. 16, 17a, 17b,

and 17c, vent port 726 includes a plurality of individual vent ports 730 which are
-0~



In this enbodi nent, the threads 230, 232, 234 and 236 are discrete threads.
In s addition, threads 230 and 234 are specially designed in order to
ensure proper mating of the bottle 22 to the filling head 20. In particular
and as shown in Fig. 8, threads 230 and 234 can be defined as stepped
t hreads. ThMP 9%26b¥cause thread 230 include a first reducec?ctwsé?ig‘ofﬁ)rti on
238, a shoul der 237,_.and a second full thread portion 240 (Figs. 8, 9a,
9b) . Si mi | padtanguibr Frehastin tidd edesodimént; sindr whicheatet bcaﬂeldeaml rpdii hWhigh 242,
a shoul der 243, and a se&ond full thread%&ortl on 2 The c S sectl ons of
a pi?f}%"tf

thread 230P[aiet gutwasdlyafiemop Fesfial) axis, IhhAs %‘h%'ﬂ End® t he
thread is ﬂw d.&&lﬁ%ﬂ? an?vtaé ra?éﬁ;ctattr efll?rsgﬁg%?gbﬁ&fS?ﬁt%hﬂ_{}%abgé\hfyess

thread inc es an u er buttress sur
addi ti onal 734|m5rgrﬂ7a)mftbe velngipiug 802.he thr ead profile. The buttress thread

f h ~ i f 2 Kk he | oad
bl aced ther eon. EymeREtetkGoTY FRF dust BHNGRERI st nhihid 39490 eV eGPl
sl i ppage bEé\v@eﬁsé hQ'hﬁshEé‘\ﬁQSreeéwég'%@%Wéreedd"bﬁfrfé)@ﬁ'r‘?r?gt 7?6%@%@&% pead

i nt erconnect nparing Figs. 9a and 9b, it is evident that t irst
reduced t hpesitiopor A dralr23>8 vnat; partsfdf ISeprVIﬂe@atﬂlr@Mgh the meati ofte sfcopdcond

full thread ort| n 240 Fi t refe d 20 enbodinent of, this
| vent on cylterea Pagr 7. din B 14 P ehShUE eiOnad IR R reees R
suppor t tha,rmdbiaaradatvrt@Vsmaemnt@theabdqnérahe cehtasd $arvd akher & Gentand due to
the fact that at |east two of the threads have a reduced thread portion,

the remt nder ofn amaltemnativeiemhodimenavhera tbedottie 2ads gbliv intandeddor Beeot her

t th d ¥ t h
(127 . S e 3fent BBIeD, 0 ORGSR TR, Y20 ER MY ol §8 drdlfifes
(2.032 m} port & 28peni $érce @ 8BRS makehgsaif 20 bécrﬁcemred withirs bettldi 23. oAadheblei ght

of these threads nsur es hat there enoygh sur ont act betvveen t he
Chr eads of VAWE S5t a% 2cball ERFele H8ve(72th o By eh PSSty QA ogaroh

suppor t th@rarr?rera éya‘ pel &i8igRRf frb@ Mtré pof |h|éa%€ rytsrtrét 2999@&%@ e& t\rﬁfﬂ @é‘t rate

or fluid t he hel ght of the reduced portion of is so
about 0104plungehed Qcihcl:ntiahenyalveTﬁDé igi tiekhesately iheld mmdwhecmf it éss et f or ds

sever al advanta t t hat the, nol f. th bottl| e can be
acconpl i sh%‘i‘i“ler?eafft tgcﬂﬁbqnquﬁ gﬁ ']°é‘§’hnfh%|¥88’ %Fgf Br 3 PYY! trhzh%ot tle
i's ol ded WnbBdindARofFig, 87b, cHUOK VBB TS u&am&aammrwmaedlwt parts
whi ch define a m)lderartlng line 250- as seen in Fi It is evident that

the nol d p@stshewn infég.it7a) Bpd bgvethin thesriitiangi seene o%rra syestiathr ough t he

reduced thread 2@, 42 are
reduced, they d@%‘c’)w errﬁ‘(lan'ﬂd@d‘rﬁO ﬁ@eﬁsgrer%@&;@ﬁg’”@ﬁr &éﬂ{' @?’o?ﬁqg cgut t he
s for megh bcylrhtiacé&cavlkylcﬁat& whizhl receivesithé vadveesledeat76nint bEdealltscpmperbﬁ of

Fi 10, 11 d 12, the h |
bunps 252, POREBTAEGHUNORE AL AN TRALNe i Ealys Plsh Gt Ve Hes Oni%ﬁtmead
portions ng%re?égbly%@ééjﬂa irft® pib%&lohl 0Exﬁﬂdrn§e@éWﬁhé{rd|ly0§ﬁBecdnlitﬁuhi%hﬁﬂge

with respect to the.f head 20. It is to be understood that inan
al ter nat i vieite e thirdeeylindtieal qaytiyid88 is iar einaler tHG it whinhsa ZBawdnbie z4n hean be

LA DT A M 05, 1 20 60 21

an “ar rangemnment he protrusions 252 and 254
of the fead i nt'Hte:pll]ngertoth:Zﬁhceantd \AaB/eeTMalngladesa sduat cylelyicabbddy 242or oach,

dif d d, t th t i nd I f
508, | 1o} tWItS & SOl YMRATRL Ga P 43, SXPRHE EMriasel I RCADEd A nor o
i's no req“&érﬁf?’btxhst hgﬁ t Aethar etsrér%rfangfWcﬂnﬁnaéﬂcoruanamratd Befridd on

with respect tot | e I nterconnect 0, mate and wed ge agal nst the
bottle 22 througir @haadsxteser czlm_drlcarheurﬁa@t Vﬁ%uarss flizkb partd7m34~mahn imeudgsaced

| nvent i on. MR RLADE P A 78, fhoefeRl g B S50 Brotel

al i gnedson ihRivicRBPRIGId pértd 782 754 iupgtih tﬁmenempt:buéu.prrasrwo@n Hact the
bottle or threads. However, if the bottle is &doperl y aligned and dependi ng

on the ol @etegingr oifises? 14 Aad Hbtougs the Rirmsqrr% in omier tpabe dispeansed fyced
apart fr OMiiing head 20 of Fig. 1. As can be seen in Fig. 16, positioned below and above

the fluid ports 750 are sealing beads 756. These sealing beads 756 rub against

/{/



the protrusions. Turning to Figs. 10) 11 and 12, it can be seen that the
head i nterconnect 2s 222 includes threads 256, 258, 260 and 262. Threads
256 and 260 include the above-referenced protrusions 252 and 254. The

t hreads 256 throu%h 262 of the head interconnect 220 mate ﬁ%ﬁﬂ g@ﬁmﬁhreads
230 t hr oughv@%#63M t he bottle interconnect 220 as can be s W espect
to threads 256 and 230 in Figs. 11 and 12. In Fig. 10 it is evident that

t he pr ot r.isé imernai cylindpisal8afasec’ & of thedcylindricy boge 68 dfrvalve sleeveiirDBend of

the thread_256 of _the head inpterc ect 222..  Sinidar) th rotrusi,on 254
extend 11 dRBy N6 IhPSedaatnd BRENT RPBEAUSE o o a8 tolbe SRR Bl 81 £2
seen that tﬁfﬁat&rnﬁt EMimidRBal Xeffac8 758dRsthanflgd lcanaetbe ardwe thrabdh W edlvext ends
above the thread base 266 and i s wedged agai nst the reduced thread WO

97/ 26210 ReHhasEm G0098th fher valee intee clasedhipositionras sewr b big. e . The sl |

redacedst REEUND BERd 7on tant FHEHAE TRERARBEY et M Bhmeitr BIRuR oh¥f .
sone extr v &R baads 788aeprevite lbettorssalite Morealien tHiee lsehitly Beads
extension Is riot required in other s enbodinents in order to be within the

spirit and56ceswd be prasentoeRettemsealing; gjthoughinorgnbegdse? Pliternb i RIRHE nent

f the head.| t i
Sepi oted: Mork WRSEAIBNE! odzting e BRigEl> FElieffian £18k Groflo <Bfng BEgad! °C
i ncl udes trggesan slebasrgubed ant agtidl bbtaincdaod2§€a1ing7 2Withnihe2valve Rezhanishocks

are positioned above the thread 256 _at t%we traili nlgqji o] ed%e t hereof. The

t hr ead 12580Pdn bR iAPSBPIHIABLBRIA b Eich 1iRe 2nArwith g Gerepntiate ¥alVEofd4 on 238
and the s I teh e

i nter conng'gémgaz%é{%—litgé sgﬁﬁlg 'I?'ﬁg %??gﬁﬂ%@gsﬁ) %grﬁ*&g%@ﬁ%ﬁ}ﬁ@g@@%&um ed
on at 256valve siedveb@dk sedhetwatuum cantbieedelivadidthrodgle tié plungead 125hdand ar e

desi gned to engage andl or position, the first,reduced, .thread portion 238 of
bottl e iSEl?%tVé%@pﬁﬂ%@P"ﬁ'@?ﬁ@ k)chghﬁsﬁ'é'gt jnsfq?eggebsg%'ﬁ_smzﬂﬁ?g@ﬁ, M 274
can wedge cHRcairtES fuldi thidughatde Rl ot 980, FurthepNas’d8n bB seeflah Ai@ teate a
| ocking effect. Al so, without creating such a |ocking effect, these bl ocks

270, 212 with the yalyernechanisnad0P dtthecepampesalipm, wvith tha cegeerieate yatvet 14 bot t | e

i nt erconnect.,.220 i Q. i } I t L Wit t he
hond | nt oPESTiRG HuSallhy i BER R 18 & OndheR, S Shat it cRRAGL bl 1

bl ocks caanBeepmEaiiaild Mat Edrasint cuttditeatdoftig0 Invtheadpenspadittornof FigFiipb, 10 but
not in Fig. 13). As can be seen iR Fig. %4 a.c ntqu tatpon 302 for
refill i ngSeficentgircan passoheivesad ﬁfvag’ep QﬁéPPt*Eedva Bfﬂ‘en{‘ﬁ‘f FYlguirical,
(mufti-liter: t.al: i trated
Chom cal | PRUMESE B afe Sh)ipated'aoaR, o URoaghyBhEa(t 72030 VORFRRL |

cont ai ner bofflec22 Thatabone is dGO & thenfask thid(sealing:df the veérd ponlpp28 primarily fitted

to a dispensing or, refill_ he 310 i i se ncentr d.

cheni cal pPFﬁ‘i"ﬁ%sﬁh%%dfé(ﬁ:.'g'%Wﬁﬁpyﬂ%ﬁgp %eéglﬁgﬁnﬁg'}%gﬁ&%v?lye?&% Bilute
the concepddeerinCtirnasilial tededs 768! fothaDiUN e detalhdr ITO8C aviigrélcontatt ibgn 302
is aplurality of delivery bottles 22. The delivery, bottles 22 can be of

the desi ghealingdirg 468 aithfeangled sides of raass/§8mprgyides apprimanipr@lvdd, ot her
designs f b\ i ¥4 scope of the

i nventi on.%?{r?gg%grr‘gﬁ%‘%\@?\ﬁgwﬁﬁgggyﬁﬁgﬁé %gegtgﬁcgér S?IQ||§1| ed or refilled
directhy from AbesibwapemsiFigg 1ieathe3 Malve techlrisoodénhast defilhgasitiah f | ui ds

del i d i | k t aj 308., ..~/ ~ WD 97/ 262 PCTI US97/ 01095 Th
O spenst nharehbe AN O t 608 TuherdonmTaRy a8 af eSS perialy PaahPear ||
i ncl ude i Qegt porehre6! Wtrg@ﬁ@démsW@Sabmdmnarwmeai refill Readl spbusigar 600

(Figs. 14, 15a) 15b, and 15c). Refill head plunger 600 can be noved in and
out of engagdewntinfigh t9ee1%Bprsiioneden theyalye i the pplilecsandbe rapidiyng

sanme. In e di agt.er r : livery
ot e 22 ety G B oy i noled fhabing Rt sed ded Ty FRE A ockiny
handl e 384séfvied. the sameckimctibe akelthatedgpibtedt lire FAgs.t d5aNSgf iduti isgsiighalg 20 of
Fig. 1. Alternatively) the plunger 600 can be stationary with the bottle 22
ur ged agaPlesigateddnfiGiny& 600 in order to refill the bottle using the sane
procedures as | J ' I [ il Fi gs.
15a, 15b, and g%: "18559?:‘?3 %ﬁ)gl\{@ogé“ ggﬁkﬁqgﬁ'geﬁgta?ﬁﬁ?@%fg%” hgea:og? |612I head
pl unger 6QMichAis cpstabeingefeomi theFeyindricdabedyd 748b, Thaesqadlingderads@62iiacl udes
a concentrate inlet port 604 and an && -vent 606. The concentrate inlet
port 606 (Figs. 15d and 15e) conmmunicates with an internal plenum 608. The
air vent 606 is comunicates with an internal plenum 610. Bel ow pl enuns
608) 610 is a recess



612 defined by a downwardly dependent peripheral wall 614. Recess 612 is
adapted to mate with a valve plunger 124 (Fig. 4a) as will be nore fully
described with respect to Figs. 15f and 15g. The peripheral wall 614
describes a right circular cylinder with a peripheral external surface 616.
Descri bed oWOtHi@68&t ernal 20 surface 616 are a first pluralBGRUSS7/01095

sem -cylindrical or scalloped recesses 618 and a second plurality of

sem - cyl i nedep@ld o asmdlmpmtesemeefreewlr( ey métedng drficesPes 6AGh a
comuni cate through a plurality of wi_th the 1nternal pl.enum 608
and recess@%‘n99‘97%%rfﬁﬁ¢i¥%98 tf‘ﬂr‘i?tﬁ’ﬁﬁ”téatﬁl V8 709 a5 shewn i Figsy tia. (Kb,

internal plenym 6@ se!:dhﬂg be%ﬁbl %E’eIJ@@m f@amﬁf %s?%&%u@é@ 2s

i ncludes frrst and secon er|p era |ndentat|ons whi ch
| ocat ed at thiabtheetis omléﬂ@gefb&tﬂweeretheevaiw nachBaisen 826 andithe fillingdweadaad on

622 |1 f 8 whi.ch
i th the e hia- B R Feeentale YAHSHIA BREESINGIRRS A 40P G9alag g 768
conmuni cat ﬁa%H@ feBeivBE 6’“ Sﬁﬁ‘@iﬁ?ﬁec@&@ 768i0% 'Ehe.C@éWé' Pét(a‘ﬁ‘rfe‘? 708N okdls th ’?:?é‘étﬁadl ]

pl enum 610 unger Includes a first sealing 30 gasket 626 whic
| ocated ci sealirtfetween itbé |vylvabmﬁ anddhemaé\rawata@er f788ewith ghe aad/esmm aand

third sealin ask ts 628 30 y end from gasket
626 and V\h?legechHP' 'RBLS ﬁ%ovg%érl‘ }Hgﬂje@% ec@?s W%ﬁf (W'? ?o?pr&'ﬁe
venting ofg@hé 770 WHRID rdtaing 19 E@Tpscwﬁaﬁbﬂﬂ:@%rmgrwmg to Figs. 15f and 15g,
t he ref|II head_pl unger 600 is shown mated to the valve plunger 124 of the

val ve n¥chani smepvalke $leeyg) 706 as degeribest abe\e: peayidesofor sgaling of thee fluigper

end of the I C: I 1 The

peri pher ai PAby 50 ui% R YaivEToai e lotdll gBib s ot 8 0FlR, Tfe y3l8 ¢ e
peri pher al sig@ld 7mmc|ua:1eachdbodpm bnd raesteevsemzaéxmemg dmvrtvb@rdrtﬁénremﬁaf al

wal | 114 of the_ val ve nechanis pect to_Fig t he val ve

pl unger 128 gylg\d{ ical bere; (€0 ig g}%@?dp@&dﬁ ?‘ﬁrﬁie?\fﬂjyﬁo Fh%ﬁ'&eﬁégs?'ésls
between t Ngzdd d 2igy RFABnROGARISS B Vdife 784 ((1keRBE WRretBudh OTnd S0
the valve p unger s 1n epresse t hat

opened position soO
concent rsatvaive bleede 6 crmrlrimenlexmmai saurtacbeofdthe penuye 22 inaudesedubait dating2 ( not

rovement | e Te R Ao A Aagegiet TR b B e 104t Ssingeged 198 1 nt o
the seconds RepriRReY lseBNafd tHY upserséading iz al nsrtaerseéaﬁdérglé&n%g%dﬂ@

against a stationary fill head plunger 600 and thus positioned into the
open posi tthahthaee ishraner seafing.between the @Y&éﬁ?ﬂﬁﬂ@&@dﬂh@p@h@dlulrﬂﬁi t he

bottl e al r s vented fromthe bottle al ong
pat h 640. q’@gea{h{h% sﬁgwbe@iggg%gﬁ@{e&rﬁ%?gtenters the concentrate inlet port
604 anchopr oceed&et\mlwmetamee?m&ha@beseahm@ﬁead Ermrrgédmente??& ofthé exppiol 620
to scal |l oped rec sses 6],5 8’5 er| g{‘}era g7e (?‘,22 to the vent port
104 of t hevyadNRal sueRse T S 8BRSl Qeh oh@e® TE Inte VeIV BRGSRE | e 20
As the bmthb%ehfﬁwdlbééc?gﬁraﬁgémérﬁ 768k fHeqetdins mt.hl;ﬁug fpough vent port

104 through the peripheral” indentation 623 to the scal loped recesses 619
and the port 6 the pneferradt empadinerdn e ponandl s Slphelfadrawaﬁthlﬁé)ﬁm Once

h fill d f h
reriti hedPBRgS LNt PRSI e iSss i 6oeh ok EBEF Shriie Bt

posi ti o (wilheepend upbbl theldpening bnd claginaf freshieefdesired ferthe 2 g’lé}ﬁ;oanmé he
vent port 104 so that no fluid canpqssﬁmeghf romthe bottle 22 The bottle can

then be t vahsppliLge P2 i & PRRIGITEE & isrmade raf low,qansity polypseryiend t e

station. ¢4 ease of insertion into bottle 22, while the valve 704, the valve sleeve 706, and
the valve retainer 708 are comprised of a polyethylene. The palypropylene is

preferably one purchased from Eastman Plastics under the designation 1810A

30 Tenite. If one desires to make valve plug 702 more difficult to remove from bottle

22, valve plug 702 can be made of a high density plastic such as high density
polypropylene. For all these plastics, a mold release powder is added to the

plastic resins in order to facilitate the release of the molded part from the mold.
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I ndustrial Applicability As can be seen fromthe above, the present

I nvention satisfies the needs of 30 safety, econony and effrciency not net
by the prior art. The present invention provides a filling head 20 and
bottle 22 which can be conveniently mated and which ensure%] Era%tg

concent r at YOt al s cannot be inadvertent! y spilled fro C BYPH e.
Further, the design-of the filling head 20 is such that the concentrated
-Zo0 WD 97/ 26 AHcHCThe3seTY i0 Fi952,dhe miunges 660efribe fillsgdiande?d engagesithene

filling h 20 il hepi_cal 2 ni ] i d
cont ace. orvaye PLNEE fa BL B RefiR.22 3 Mg BRydst peofind h ahd isdira, "
shoul d t heydatdt! e FRsbeylintriduPEayt 130 DAurReaetiedpiunger dRat r Thetreesssted

handl i ng, no concentrated chem cals will be urged out of the s bottle. ~~
The . presanity S@sefehenivngrsc6fits\avgeand fﬁ%ﬁ%ﬂ'@nhq!aﬁ of thecrietrjingnherifice

utilizati f n r ad l RSl r ] |

concent Pacef WRER Bae<hePediiR BRndebfps Bl ' SRigR I Hebisshel. the
features, phsmfsrias a@dsaheaahe siingdret 2dentwandlctona lkecomd positidn iwHereia t o
review of the fi.gures and the clajns. “is to be understood_that other

|
enbodi mentBe ovalydPlungaind 24 PREAG B‘_éthdg\?ttalvﬁbbtﬂ’oﬁnﬂlo‘_f' And fhe Hluid trast J86ri t
and scope s%ufté‘ﬁedd%ﬁﬁ”if ?Plal‘?ﬁpﬁtgﬁ%"’th suiny head SPBbeLHES réﬁu%%d.‘fﬁ@grﬁ tﬁ%br uary

2002 _ Vile claim ead an ottle system conprisi
filling heattlev2ehbatthefithdset portonf4,c106 instantaheowsly klosehas tHeespritgriddnnect ;

said bottle interconnect incluydin upd port and a vent port; said head
!ntercdpmég'tg-. fqrgﬁgbef’ﬂaﬁeéi%ngﬁqtf?’{ *Pet%ﬁﬁsf &losh &%8%8&%,\/65%9 @8Yd head
'ntefconn%ﬁnaﬁwf%h tPte@ChRiclls frbAlthe BBteAase the fluid port and the

vent part to Have a closed configuration and an open configuration. Z. The

system of cl ai rim anwiterrativesambpdicenkbel 14dicanhesiepiacedivith a flpbheadiadd’ t he
vent port to~open taogethern. 3a . temof claim1l wherein said actuator
i s nmovabl @”bgfr\%egéﬂ ofd ritros Io%o@"f'a_%ﬁs@%d a second position, and with the
actuator in theheesee PPIuthamingrRidds fidentiyingrindisRd169FiKeT®) WRICh iArg§ open.
4. The systemof claim3 wherein said actuator includes a filling head

pl ungers wiprefieried emhediment safdasiudaiadyrqneser ariPnieatih pbepticad@ncoded The

system of . cl.ai ' | SNl i ; .

o) anger wiidifie: pofaitdly brip sl R EREAMREL S EheRy ARl oL 8 o
cl gi [n 5t y\/@li&rehﬂpﬁa: ?Mmteﬁl Fdimia;rtg_ﬁheaiﬁe::ﬁ@ingghidfbie_ﬁ IasiSIdapatrd used irvetlm?_ pa:t
substanti a si_mul t aneously. 7. e system cl ai wherein in a firs
posi tion &&dg- bEF?If@'“ﬁI U?@%&OI ‘B_ﬁ'\‘)‘ggs ?a?/%dm%aﬁ‘_"ﬁﬁﬁlsr&awa'\gga?"ﬁ' selsctivrly ¢ in
their closedyGRgtiadysa! | anisdfe benuAd&rgfRRdtHRShE ABickRI1@8bRAR |ifcinbanger
causes said flurd port and said vent part to be open. 8. The system of

cl ai m 20 wipeogriammsabld storageedeviee: of @i d62i sidhuge R magnetic coreaplinpe rairip

devi ce whighes dhh BriRanbE dretifle RPN tRUsWRAbIPOFhe ffiRY Feat20

can further include a writing head 164 which can write to the programmable strip

162. The reading device 160 can be associated with an internal information

storage device 166 which can store information gathered from the indicia 158.

25 The filling head 20 can also include an external communication jack 168 which

can be connected as desired to a remote information storage device such as for
example a portable computer 170.

A feature of an alternative embodiment of the bottle 22 is depicted in Figs.

5 and 6. This feature includes an indexing recess 172 located in the top shoulder

30 174 of the bottle 22. This indexing recess 172 is used to orient the bottle relative

to the filling head 20 so that the front wall 156 of the bottle is forward, directly

adjacent the filling nozzle 52. Thus the concentrated chemical pickup tube 148 is
—pofm



- EZ ~uado o; pasneo s~ pod pink pies uoi;isod puooas pies ui ~a6un~d ata;
qpn~ pue uoyssod puooas a pue uoi;isod ;s~~ a uaan~agq panow agq ueo yoi 4rw
~abuyd a 6uipnjoy'oauuoo a; ui pea4 pi es pue :pod pink a a;ins;aauuoms;u

apaoq a 4;inn ;00 a ' oauuona ui peau a 4 yn peaty 6ui dwoo
wa; s~s a~~dHo0 BU%‘ Yau 6uip y ' SL eioi put papooua | peuoi suaﬁ%r@ﬁvlz—hé%m

' e~0i pu~ papooua ay;-onpuoo | pou;oa~a ue 'eioi pui papooua y;aubew a 'eroi pu-~
papooua ~(pusiticagd am/aftbagaanmsh(ph%@nderew;ensw&ithalawypa gesidual-agmunt yafu yep

~0 wa; sJ~s a4l -~ 6ui g.. aynap a se4 pead 6uy-~
pi es pue é}hteﬂﬂcalﬁilf&?hu%ﬁép&hrﬁ‘ﬁmﬁ %elfg?géd ﬁ%%'ﬁé’%’emaﬂqM ~ une~o0 ~0 Wa;
sf~s agl woi ; eALysh BaSTHRNANFigP8athd fillifg dado20 RANRASE 5lpr@be 198 mch e4
ansua 0; aqo~d poes ani aoa~ ueo0 ;eye uoi;e~ uagus ue sap n a~~o0

peat' 6ui exénds dowawgrdly Aberefrpme éfcttbwr%besaﬁ Ideud%ﬁl@qu m@epwgh pteaty

ap f SadnoRiieisds A2 YoprtuRe Brah ol B ety poBEPUHARHERA 7 6

Nyp ~0 ao-th@Silling MealZ00ANHR thed PRLRETES @f the ﬂmagumw Mrweweamthe fetgss auo’
ue~; avow wa~-a~hn ~ wi e~o ~0 waasl ~s au ~a~~~0(Q pi es oa peaq 6ui ~~~

pi es amassl7a8~of-ye-botjle; tp guargr tn dﬂ%ﬂ%baﬂﬁbea%ﬁaﬁqb%é'df nggi iRagrder to
; uau~ a6e6%§aﬁl%at&%b%&t?es2f%t@m% Heypegbua peaq pies~o auo uia~adnn g W e~0

~0 wa; s/ s 0(q pl €s o0~ peaty 6u~~ pies a~naas o~ ~ap~0 ut ~a~~o
at~a o~ ay; e~aA paHahosntangy demltag)rsaqilqmaﬁ/\/ﬁféeﬁuanmﬂ-mspowa ipURigadi aag;

6e6 ~ -3 - / ~ i
peaq 6uPp radeRiibatbe gumiies 290 WA Tndiicr dBeHia Siiorgn ean BebeonRo

goi gnn ao 19 PaYa0 BefeABHU @S dP okl
~ena9a~ 6 %ggélaus ~ﬁgua9§% v‘}hléu sﬁ Fuetee swget Sé)clgff Fgﬁbtﬁuary 8002 16. The

syst em of neardfold 12D2Mudnich ris setinimboicatesd iwithe ac saurset of rwatades ltamust thee

i o7 connaERelsad iR 8 AP R 3RAL oot e, ARUaR Yl 858 e ot 11

engageneniqidgHds! 20, LA a lsfatBACCHE irthide rfnah* imiérehfith headsiad dusirelie. 17.
The system of claim 15 wherein one of said filling head and said bottle
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20 201. =In addition, it must be understood that an information storage device 204
can be associated with a wall mounted docking station. Such information storage
device can include a portable computer or a large main computer for the facility
which uses the wall mounted docking station 200. As can be seen in Fig. 7, a
housing 206 covers the filling heads 20. Housing 206 can be locked into a closed
25 position with lock 208. This arrangement ensures that the filling station 200
cannot be tampered with by unauthorized personnel.
With respect to Figs. 8-12, a preferred embodiment of a bottle interconnect
220 (Fig. 8) and a filling head interconnect 222 (Fig. 10) of the docking station and
bottle system 23 of the invention are depicted. In Fig. 8 (see also Fig. 5), the
30 bottle interconnect 220 includes a neck 224 which is upstanding from the body
226 of the bottle 22. The neck 224 has an exterior cylindrical surface 228.
Projecting from the exterior cylindrical surface 228 is a plurality of threads 230,

232, 234 and 236. Preferably, these 6lhreacis are approximately quarter-turned
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sai d head interconnect including a plunger which can be noved between a
first position and a second position in order to allow fluid to be
di spensed froma bottle through the flung head. 20. The fiIIing head of

claim 19 wh | id plunger includes a cylinder adapted fyu
recei ved bngedﬂg?@?on of the bottle. 21. The filling head of a:"ir?nlQ

wherein said head interconnect device includes a head engagenent devi ce
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28 whereln sa bottl e ne ismis a plunger whi can nove froma first
posi tion ttheabatte intdrqonsecti 220 and the hhad h@temqmget 223. tGemparingnfigso®at i on

said flui dar?é) % i? Psde\ﬁger% tﬁgtnt%e%gt re@li&ed ﬁh’ég&j pEJRl on-25¥h8s a smaller thread

depth than that of second full thread portion 240 of Fig. 9a. In the preferred

20 embodiment of this invention, due to the fact that the four threads as shown in Fig.

8 must support the substantial weight of a bottle with fluid therein, and due to the

fact that at least two of the threads have a reduced thread portion, the remainder

of the threads with the reduced thread portion and the other two threads, have a

thread depth of preferably greater than 0.050 inches (1.27 mm), and in this

25 specific embodiment, greater than 0.080 inches (2.032 mm) and specific 0.0835

inches (2.1209 mm). This additional height of these threads ensures that there is

enough surface contact between the threads of the bottle and threads of the head

in order to adequately support the weight of the bottle fully filled with appropriate

concentrate or fluid. Preferably the height of the reduced portion of the thread is

30 about 0.045 inches (1.143 mm) . This difference in thread profiles affords several
advantages.

One advantage is that the molding of the bottle can be accomplished in an

economical and efficient manner. Pzeferably, the bottle is molded with a mold
6 —



30. The battle of claim 28 wherein said bottle nmechani smcan open said
fluid port and vent port substantially sinultaneously. 31. The bottle of
claim 28 wherein said bottle interconnect includes a bottle engagenent

devi ce which surrounds said fluid port and said vent port and which is
adapted to B¥OW§Aed by a filling head in order to secure E%’i”'gsgﬁ@f@fe to a
filling head. 32. The bottle of claim 31 wherein said bottle engagenent

devi ce i s .adapigetivd patie whichirdefine @ andld Iparting lisa @5 as seenonafigoBal ltn'st i on

d b head b f 8 wh b
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34. The bott ‘%Hegqgﬁéﬁ]ezdﬁq'ﬁ?%?%g i dentify 3y icia { |cﬂ ar eQE’(;%pt ed

to be read rbg&ucaad itheytdd yuohgntedenecmntbf the femovaigpfh&@d mads froine about Itke of

encoded ndveie BettceancRpY Bl s BFIdPL P oTefteth OPEBRIIRY 11,

encoded i ngingi B, tRE hdal MtefconnBBNZi Dingludes prepasaens aﬁlbamgstm 268 vilept ed
to be read by a device associated w?th a filling head. 3 The bottle of

cl ﬁ' m 28 V\Ape?]ferablssmaie aedtwqﬁﬂetag%nstéh%fw%sdhteagamwtleTmzaB P2 in ordgp |
S t1tut [
vent  port 1 epatied 2R seEptay S EiRe bifls 281 Bodndke R D FedeB b out.

said fluid port |t ig&sbe @hdastebd thet in ai'uallerpaﬁ\tsednbodhmhtmfnerradm:edethﬁ'ﬁdii ng

fromthe fluid port. 38. The bottle of claim 28 wherejn said vent port
i ncl udedoa portinns 238 apd 247%1F9n dgaelmipRted. Mty the embgdiment kaing é(ﬁ’ihlm the

extendi ng. R dhd AbES! of! EAINBMoM s EAfmBAL LI sbn i dRaeiif Sl sl

vent port ove sal port and said vent por
plurality qfotrusions ﬁﬁ&bnpcﬁ%oftthaﬂweadenﬂemmtredt 220 Mmdnld bexar@rged\g;oftham a

tral | ti d Whi
between a 41k SRR e oSt o6 AR Do UREben =0 arelt JoR Sk e sERRY
posi tion, Salfidhrfdabéarardogand said vent port are open. 40. The battle of

claim 28 wherein said bottle interconnect includes a cylindrical section
formed about a deist toabe axiderstaad dhatdiny eitierpef ﬁhqsmerm@eétr%erm.uﬂ@rm@w

i ndi vi dual orts t axi s
wner o1 n- sarEarenghathg e RERAE A 425 T RR) PasEO W MEsfERN Mo O 5
axis, and \bbﬁreemﬂer&ambdvczzol enmmweugesgaanwtunge:rottwmeemaweacw p8g, said
central axi s, and wherein said pIun as a position which closes

of f the veﬂt“zpoT*ﬂe BrAvrusianst 434 6“%35 %sgé OBbgﬁetﬁh{ﬁ\a%?% siibfs sai d
vent port g'ledsaﬁ Jt%n%[ %@'gtel oftde ln-l_/@ﬁtloﬁ'y Sﬁ'ﬁ@r@ém&' far ml% isMHaE Rithe Pﬁff‘ed head

i nt erconnec nterconnect nate the bottle to the
head wi t2b ﬁé}ﬂobﬂtllylahghedi tveth rasbactl tv:ethecflllmgehead Ithag pretadsiod® mayToentagtst em

oL 1SgShE et b RE B ol IR BA BB BHE7 o
February 2@8molding process, the bottle 22 or threads 238, 242 may be spaced apart from
the protrusions.
Turning to Figs. 10, 11 and 12, it can be seen that the head interconnect
25 222 includes threads 256, 258, 260 and 262. Threads 256 and 260 include the
above-referenced protrusions 252 and 254. The threads 256 through 262 of the
head interconnect 220 mate with the threads 230 through 236 of the bottle
interconnect 220 as can be seen with respect to threads 256 and 230 in Figs. 11
and 12. In Fig. 10 it is evident that the protrusions or bumps 252 are affixed and
30 extend from the tail end of the thread 256 of the head interconnect 222. Similarly,
the protrusion 254 extend from the tail end of the thread 260. Turning to Fig. 12, it
can be seen that the protrusion 256 includes an enlarged portion 264 which

extends above the thread base 266 a;d is wedged against the reduced thread
._-/ —



43. The bottle of claim28 wherein said fluid port includes a nmechani sm

that allows a selection fromat |least two dilution ratios. 4 4 . Afilling
head and bottle systemconprising: a filling head with a head interconnect;
a bottle wiywhomaddegtl e interconnect; one of said head intepeposeaiiosand said
bottl e interconnect having a stepped thread with a thread portion havi ng a

bot 1o i niRAvEeR o 1 ADF oy BT RcrThafingt, &) SRAWIFIGY SEHEEa@laeeL,, o

thread porghredy 966 fénbbgeé ek aert Surtd ofepielveidaced diereati pdrtien 238NinStAisd
bottle relative to said head. ~ s . The system of claim46 wherein: 'the

bottl e i ntryefasrateembagimant iniiogderotq dive IFORE [E¥YaIS YRR @ﬂﬂaﬁﬂ@@ﬂ%m@lnhn

opened co t he e r grcan
cause theqﬁtﬁgéﬁ k)hoé] th?&t%ﬁe b%wge{jﬁ%eéﬁgénmnec o'?g]‘?'rrg@tea'f%bg?n&?h o¥ed
confi gursatérﬁBOdlﬁ\dnlf@InCm'déﬁtﬂ) b‘mwfﬂhnguhesbmm and8copd betheyiaventionf cl al m 40

wherein: said bottle interconnect h aid stf Egg_‘d thread with said thread
portion wi t~h a figdddda amatamalive nbediment @f 1B ead; intersanrRat 244 andai d

pr ot r udi ngy e H:@%:F e}

t hat exten %c;ﬁn%s?g??ééﬁ%%g%g‘gr?%nwﬁ? %%E 33%30 ﬁb?a%adégqﬁk and
sai d head émbedicn@nhdie protrlhsuukeéﬁﬁ h‘ehmie’shtheem red:tanguzlagagm&edsblatksezm)d

t hread portjon, udi n n of head rconn

extends' 1 angd 4. nShesd Kk oo Rabonsy aobye Dkthygad: o4 of e Bala

reduced hQF‘éHfh ,Thbrth@raé%st i9 d@@.@%dStalsd?ia&%otmﬁ@rﬁ‘feﬂré%&e@ﬂ%gﬁt sai d
bottl e | n connect. - Substitute shee February 2002

syst em of pdrhmmﬂ&B amddhelsecosdaftdl hreashpartion rZd@dofrthe thresdc2itof thechattl@or t i on

dopth of SBHERTERGhARY Hrdant piie PRARTE! G 7y o drachhich 35 pietRict Rl o,
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48 . The sH &8« bﬁbl@bﬁméﬁrhmhﬁdsmlthe lmn? @d@@ﬁmrédﬁf@@@ah@%r@dé@lgﬁ@&i
thread portion in addition to said thre ortion having a_reduce hr ead

dept h; andot kegagpt andipr srasitiose db@dfitshr @&’Gc%r thread i Borag@ueiia) oBobatie hes

2. B2 d
(2 52 o8 529, 10gme BBoS T0428 ol 2101 49 WY 10 can Yldl Sl Pe
havi Bg a B@(z,)héhge(f rétLrédacbzdiggezéd panidnt 268 nifxpmbr td csemitel aslecking e}fﬁesﬁaﬁt{sﬁpr t ijon
| about I nches r ea e 0 e rea
pzrt i on havithay t&’ﬁ"’é’ﬂ&é&'ﬂh @HP@HUES &gﬁftﬂ{h%e}&ﬁﬁ%‘l)@ggg %‘%E}e@ ¢an pagtiony or
less. 50. réu!%&ot 'tﬁre%aagﬁgnt Qs@esé‘ecﬁﬁf Qﬁbtﬁbtﬁeflh{érb%é&?@zWQ%;@'ﬂﬁ B

val ve body; said val ve Including a vent port and a fir
a distal eambromqtélymgetqred w:th respect to the head interconnect 222 (Fig. 13). Itis to

20 be understood that similar blocks can be mounted on opposite thread 260 (which
is shown in Fig. 10 but not in Fig. 13).

As can be seen in Fig. 14, a central station 302 for refilling bottles 22 is
comprised of a plurality of bulk muiti-gallon (multi-liter) containers 308 which store
large amounts of the concentrated chemical fluids. One typical size would be an

25 18 gallon (68.1 liter) container. These containers 308 can be delivered by the
supplier and fitted to a dispensing or refil head 310 which dispenses the
concentrated chemical fluids as needed. Generally the dispensing heads will not
dilute the concentrated chemical fluids. Also mounted in the central station 302 is
a plurality of delivery bottles 22. The delivery bottles 22 can be of the design

30 discussed herein with respect to Figs. 1 or 7. However, other designs for these
bottles would be within the spirit and scope of the invention. In operation, the
delivery bottles 22 are filled or refilled directly from the dispensing head 310 with

the concentrated chemical fluids delivergd in bulk container 308.
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sai d plunger defining a second channel and a fuid port comunicating with
sai d second channei; said plunger positioned in first channel; and said

pl unger having a first position wherein said vent port and said fluid port
are closed, and a second position wherein said vent port a igd fluid
part are op®R#f3H said fluid port extending past said di gt%gﬁ%«g%%m%ﬁ said
first channel. - 29 - Substitute sheet - 21 February 2002 51 The bottle of
cl ai m 79 wher ei The sisipgnsiagtorpeefifl Haad 3 of sheicantaal station 3P@niFipot4)scarocat ed
about said. fjrst. channel. . s . Ih of: f iem 79 erein; i.d
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ilb J/Q%%ﬂgpl(l?x ex *{ziﬁro%e valjv@/ﬁ'(&clﬂémsm 9 ? 4a) sg4 15f, recess
612 receives the upper end of the fi rsﬂ cyllndrlcal cavnty 130 of the valve plunger
124. The peripheral wall 614 of plunger 600 is received about the plunger 124.
The peripheral wall 614 is additionally received adjacent to the peripheral wall 114
of the valve mechanism 92. With respect to Fig. 15f, the valve plunger 124 is still
in its closed position and thus no fluid passes between the filling head 600 and the
bottle 22 (not shown).

In Fig. 15g, the valve plunger 124 is in a depressed and opened position so
that concentrated fluid can communicate and be dispensed into the bottle 22 (not
shown), in order to refill the bottle. This is accomplished by using the movement
of the refill head plunger 600 to urge the valve plunger 124 into the second open
position or by causing the plunger 124 to be urged up against a stationary fill head
plunger 600 and thus positioned into the open position as shown in Fig. 15g.
Concentrate is dispensed into the bottle along, for example, path 630. Air is
vented from the bottle along path 640. Examining path 630, concentrate enters
the concentrate inlet port 604 and proceeds to the internal plenum 608. From
there it exits port 620 to scalloped recesses 618 to peripheral indentation 622 to
the vent port 104 of the valve mechanism 92 of the bottle in order to fill the bottle.
As the bottle is filled, air is vented from the bottle through vent port 104 through
the peripheral indentation 623 to the scalloped recesses 619 and the port 621 to
the internal plenum 610 and out the air vent 606. Once the refilling operation is
complete, the bottle 22 is removed from the refill head 310 and the valve plunger
124 reverts to the first closed position (shown in Fig. 15f), closing off the fluid port
106 and the vent port 104 so that no fluid can spill from the bottle 22. The bottle

can then be transported to a new location, such as for example, a satellite station.

Industrial licabili
As can be seen from the above, the present invention satisfies the needs of
safety, economy and efficiency not met by the prior art. The present invention
provides a filling head 20 and bottle 22 which can be conveniently mated and
which ensures that concentrated chemicals cannot be inadvertently spilled from

the bottle. Further, the design of the filling head 20 is such that the concentrated
-20~
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~ The .present system further provides a mechanism for tracking the
utilization of concentrated chemicals in order to determine if the concentrated

chemicals are being optimally used and applied.
Other features, aspects and objects of the invention can be obtained from a
10 review of the figures and the claims.

it is to be understood that other embodiments of the invention can be

developed and fall within the spirit and scope of the invention and claims.
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a bottle with a bottle interconnect;

said bottle intercpnned including a fluid port and a vent port;

said head interconnect configured to mate with the bottle interconnect; and

said head interconnect including an actuatar that can cause the fluid port

and the vent port to have a closed configuration and an open configuration.

2. The system of claim 1 wherein said actuatar can cause the fluid port

and the vent port to open together.

3. The system of claim 1 wherein said actuator is movable between a
first position and a second position, and with the actuator in the second positicn

said fluid port and the vent port are open.

4. The system of claim 3 wherein said actuator includes a filling head

plunger which is movable between said first and second positions.

5. The system of claim 1 wherein said bottle interconnect includes a

bottle plunger which can open said fluid port and said vent port.

6. The system of claim § wherein said bottle plunger can open said

fluid port and vent port substantially simultaneously,

7. The system of claim 5 wherein in a first position said bottle plunger
leaves said fluid port and said vent port in their closed configuration and in a

second position said bottle plunger causes said fluid port and said vent port to be

open.

8. The system of claim 1 wherein said bottle interconnect includes a

bottle engagement device which surrcunds said fluid port and said vent port, and
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and said bottle engagement device can be ratated relative to the other in order to

secure said filling head to said bottle.

10.  The system of claim 8 wherein one of said head engagement device
and said bottle engagement device can be rotated relative to the other in order to

secure said filling head to said bottle.

11. The system of claim 1 wherein more than one filling head can be
mounted to a wall and connected to a saurce of diluting fluid, and said system can

include more than one bottle which is filled with a concentrate fluid.

12.  The system of claim 1 wherein one of said filling head and said
bottle includes a probe and the other of said filling head and said bottle includes
an indentation that can receive said probe to ensure that the bottle is securad to

the filling head in a desired orientation.

13.  The system of claim 1 wherein said bottle is encoded with identifying

indicia and said filling head has a device that can read said identifying indicia.

14.  The system of claim 13 wherein said identifying indicia include one
of an optically encoded indicia, a magnetic encoded indicia, an electrically

conductive encoded indicia, or a three-dimensionally encoded indicia.

15.  Afilling head and bottle system comprising:

a filling head with a head interconnect;

a bottle with a battle interconnect with a fluid port; and

said head interconnect including a plunger which can be moved between a
first position and a second position and with the plunger in said second position

said fluid port is caused to open.
- 23 -~



10W W " 10% ()- SL!10%&' ()-"109%& ()- 3M 109 ()- s!10% ()- FOM 10%& () -
LL: MVBNyOOaBSE7 10a 10W W -"109& ()- ''!109%& ()-!f&S$" 109%& () -

"91 1098 ()-!:!10%& ()-YM 10%& ()- OPqPPPSQQaBSE7 10a 10W

Wr7! 109& () -f5" 109%& () -

4L10%& ()-!, 2-10%& ()-0! 10%& () S/ 109 (S)mesﬂ Ii&ﬂuary 2002

10! hs' 109 () - ! hOs' 109<E<E&’ ()-1"10%& ()- 109%&’ ()- 10'

10' 810% & () - eSTT: VHWWVIE_= 10a 10! h

M L0% () - 310%5 () Al G o i OF8Buhrelr 60°0B16d 1oeb Q¥ NGV X VB
1011, , " 108€RLIE) e:zqagemsm dovie WHGVEUIPUNs 1056 19id Siba0%Rid( kald” Ned@%&! () -

[dE = il Y4
o el et S b ke T R iy ﬁ@%saaqs said boftpe; () - -
1098& () (y%r%g%%e%%bvxéé FOSBick to 2ELAH00AR] ﬁl)m i\é‘ﬂi@" td"said B

10! h" 10 ()-1@ T 109B& ()-"109B& () - 109 = &&I'10 &() F9
" 10988 () a[ aaaMbYedEuVA 1011 Y(! 10%3&' ()- YL' I 10%3&' ()-9% 109B& ()- S$

109B& () - &' ‘11 (V V4 ol YF7

Tovee ()1 4* Lo U7 RSt e 5 VEE@ER 3 Sa g nead and said

109B& () -botild Rfide: -2 prpefargaRs otl@r of said filling head and said bottle includes
an indentation that can receive said probe to ensure that the bottle is secured tag

the filling head in a desired orientation.

18. The system of claim 15 wherein said bottle is encoded with

identifying indicia and said filling head has a device that can read said identifying

indicia.

19, Afilling head for use with a bottle containing a fluid ta be dispensed,
said filling head comprising:

a head interconnect which is adapted to be removably connected to a

bottle; and
said head interconnect including a plunger which can be moved between a

first position and a second position in order to allow fiuid to be dispensed from a

bottle through the filling head.

20.  The filling head of claim 19 wherein said plunger includes a cylinder

adapted for being received by a portion of the bottle.

21.  The filling head of claim 19 wherein said head interconnect device
includes a head engagement device located about said plunger, which head

engagement device is adapted for securing said filling head to the bottle.

22. The filling head of claim 21 wherein said head engagement device

can rotate about said plunger in order to secure said filling head to the bottle.
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26. The filling head of claim 19 including:

a trigger;

a mechanism that operably connects said trigger to said plunger; and

wherein said mechanism has a first position and a second position and with

the trigger in the first position said plunger is in the first position, and maving said

trigger to the second position causes said plunger to be moved to said second

position.

27.  Afilling head for use with a bottle containing a fluid to be dispensad,
said filling head comprising:

a head interconnect which is adapted to be removably connected to a

bottle;
said head interconnect including a probe which is adapted to communicate

with the bottle in order to allow fluid to be dispensed from the bottle through the

filling head; and
said probe includes a cavity which is adapted for receiving a fluid metering

orifice of the bottle.

28. A bottle adapted to be secured to a filling head comprising:

a bottle interconnect;

said bottle interconnect including a fluid port and a vent port; and

said bottle interconnect including a bottle mechanism which can selectively
cause said fluid port and said vent port to be open.
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31.  The bottle of claim 28 wherein said bottle interconnect includes a
bottle engagement device which surrounds said fluid port and said vent port and
which is adapted to be engaged by a filing head in order to secure said bottle toa
filling head.

32. The bottle of claim 31 wherein said bottle engagement device is
adapted to be secured to a filling head with a rotational mation caused by a filling
head.

33. The bottle of claim 28 wherein said bottle includes an indentation
which is adapted for receiving a probe from a filling head in order to orient said

bottle with respect to a filling head.

34.  The bottle of claim 28 including identifying indicia which are adapted
to be read by an identifying device of a filling head.

35.  The bottle of claim 28 including identifying indicia including one of an
optically encoded indicia, a magnetic encoded indicia, an electrically conductive
encoded indicia, or a three-dimensionally encoded indicia that is adapted to be

read by a device associated with a filling head.

36.  The bottle of claim 28 wherein said vent port is located about said

fluid port.
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individual ports that are lccated on radii extending from a central location.

39. The bottle of claim 28 wherein said vent port is located above said
fluid port and said vent port includes a plurality of individual ports that are located
on ra&ii extending from a central location, and said bottle mechanism is a plunger
which can move between a first position and a second position wherein in said

second pasition, said fluid part and said vent port are open.

40. The bottle of claim 28 wherein said bottle interconnect inciudes a
cylindrical section formed about a central axis and said vent port includes a
plurality of individual ports that are located on radii extending from the central axis,
wherein said fluid port is located below said vent port and on said central axis, and
wherein said bottle mechanism is a plunger which acts along said central axis,
and wherein said plunger has a first pasition which closes off the vent port and the

fluid port and a second position which opens said vent port and said fluid port.

41. The system of claim 1 wherein:

said head interconnect and said bottle interconnéct mate the bottle to the
filling head with the bottle tilted relative to the filling head.

42. The system of claim 15 wherein said fluid port includes a mechanism

that allows a selection from at least two dilution ratios.
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a bottle with a bottle interconnect;
one of said head interconnect and said bottle interconnect having a
stepped thread with a thread portion having a reduced thread depth; and
the other of said head interconnect and said bottle interconnect having a
protruding portion which wedges against said thread portion with the reduced

thread depth in order to position said bottle relative to said head.

45. The system of claim 46 wherein:
"the bottle interconnect has a fluid port with a closed configuration and an
opened configuration; and
the head interconnect has an actuator that can cause the fluid port of the
bottle interconnect to move from the closed configuration to the opened

configuration.

46. The system of claim 46 wherein:
said bottle interconnect has said stepped thread with said thread portion
with a reduced thread depth and said head interconnect has said protruding
portion;
said stepped thread includes a second thread portion that extends from
said thread portion with said reduced thread depth; and
said head interconnect includes a head thread that engages said second
thread portion, and said protruding portion of said head interconnect extends from
.said head thread toward said thread portion with said reduced thread depth, in

order to wedge said head interconnect against said bottle interconnect.
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48. e system of claim 46 wherein:

said stepped thread has a second thread portion in addition to said thread
portion having a reduced thread depth; and

the depth of said second thread portion is about 0.080 inches (2.032 mm)

or greater,

'49. The system of claim 46 wherein:

said stepped thread has a second thread portion in addition to said thread
portion having a reduced thread depth; and

the depth of said second thread portion is about 0.080 inches (2.032 mm)
or greater and the height of the thread portion having a reduced thread depth is

about 0.045 inches (1.016 mm) or less.

50. A bottle adapted to be secured to a filling head comprising:

a valve body;

said valve body including a vent port and a first channel with a distal end:

a plunger;

said plunger defining a second channel and a fiuid port communicating with
said second channel;

said plunger positioned in first channel; and

said plunger having a first pasition wherein said vent port and said fluid port
are closed, and a second paosition wherein said vent port and said fluid port are

open, with said fluid port extending past said distal end of said first channel,
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said plunger moves along an axis between the first position and the secand
position; and
wherein said fluid port is located along a line which is at an angle to said

axis.

53. The bottle of claim 79 wherein:

said plunger has a column with an external surface with the second
channel defined in the column;

said column has a proximal end and a distal end;

said fluid port is located adjacent said distal end through said external
surface of said column;

said plunger has an enlarged portion extending from the proximal end of
said column, which engaged position causes said vent port to be selectively open

and selectively closed.

54 . The bottle of claim 79 whergin:
said plunger has a third position which allows the bottle to be refilled

through said vent pot.
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