;e3ea( " " #\ %% 6v( T(j DOCKI NG STATI ON AND BOTTLE SYSTEM Technical Field The
present invention is directed to an apparatus which can dilute and di spense
a concentrated chem cal such as a cleaner or disinfectant Background Art
The prior art is replete with a plurality of devices for diluting and

di spensi ng concentrated chem cals for consuner commerci al andJM[mm mmmmmmnm
applications These devices have in common the purpose of usin

enconom es of distributing chem cal in concentrated form and then «gkkdit i ng
and di spending the chem cals at the-custoner's |ocation The chem cals can
be distributed in bottl esDAXCKING STATIONANDBOTILESSYSTEMDNME situation the
chem cal are distributed in bottles which directly mate with di spendi ng
device Insother instances the chemicals are delivered in bottles and then
must be transferred at the application site to a bottle which mates with
di spendi ng devi ce These di spendi ng deaghniealiijelehy of exanples only are used

| Pk For - such deviiih Bréssit T3, digt®if o i bobafiis YHich saediutardne ' "
devi ces and diErRBta téndentiatathtiverpiearlthr a eleaRee Br Bisflegtamcent rati ons

however can be poi sonous and personal contacting or using such materials
nmust exercise care when handling containers of such concentrated material s

Thus user,  safety becones an inporta [ ' respect to such di spendi ng
devi ces afd system | deal |y head moug%gggﬁggﬁﬂggpa bottl e of concentrated
cheni cal whi ch bqtel sridrarpistreplste with @ plurlityyofcdugic s fr vilefy 5@ dispafsing
seal ed the bottle seals shoul d be opened when said bottle conmes into
conmuni cat i 6ANGRAtRAtEA ChAIBRITAIOR LansHmerncamBIEreial yard indusérial oarplications d
i spendi ng N8 SByiseS R h SRt Eiodnsdit o W 1 SRbened 8 HERbDR at ca
VB1SAS F711QRemidald il\EdnainGaldd fdrfiGand then diluting and dispensing the chemicals at
15 the customer's location. The chemicals can be distributed in bottles of various
shapes and sizes. In some situations, the chemicals are distributed in bottles
which directly mate with the dispensing device. In other instances, the chemicals
are delivered in bottles and then must be transferred at the application site to a
bottle which mates with the dispensing device. These dispensing devices, by way
20 of example only, are used for dispensing cleaners, disinfectants, waxes, fertilizers,
-weed killers, and the like.

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, a2 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 boﬁle 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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-, 2 chem cal s cannot be dispensed by thensel ves but in a solution of
concentration chemcals and a diluting fluid such as water Prior systens
i ncl udes bottles with dispending ports and venting ports However the
operating of these ports is often not coordinated well and there renains
the possibility that fluids can be dispensed inadvertenly fromthese ports

Anot her saf ag%@%fgslg%sdgﬁtg?é @i g;?é?fibﬂpqliéhsgfveg StRﬂnhnRPtiN ﬁﬂ#éwrtlgﬁ s%h,

bottle is to elt rough recycl | ng the’raw
t hrough a | eonidedttated chemicgmandiatdiluting flitiidesubhsgewdteng head renove and

di spense as nuch_of the concentrated chemcal.s as possible |leaving little
or no concent r at B4OF FRYFIERS é”aHdettPfgﬂ%%t%ré 4'?\096{55{)9( iPGRSt 8n¢ heerdingy 8ottae

prior art | ABKBBRYECLREMAIGh SYHGEE ddis i BRENAI b BnarRl WdiRGk) Wetd"®

anount and types of concentrated chem cals that are berng di spensed

order to sorEmainsthe pessibiitysthat lisids oain thieedispersedtinad wstteritig fiora tise sSSUSGTeY. Y

Di scl osure of thg | pvent %ﬁn.The .ﬁesent invention is directed to overcom ng
and greatly enha Epﬁﬁrﬁﬁ Y {55U€ 0% 15t PIaPer BiSROSAL QTR Apert Reftiki Hdhetbattisis and
bottl e syst i i idH i t Qi b
concentrate cﬁgwggFafdg%gﬁg%?ré%dﬂsgﬁfﬁﬂ‘ aglcﬁragéﬁe %lgafrﬁé?gﬁgr{gh@?ggense
concent r at eidchmportart that dhdedispensing dwadoremoeeratidhgispease eabodiicref ok t he

invention includes a docking station and .bottle systemconprising a
filling hea@%etfﬁfaéeqwéga"'ﬁ'%?%?%BHﬁﬁ‘glﬁ @éﬁﬁ’gé't@%f’f N8 GAncRniatagdogharaicals in
i nt er conpecthelb@udot tl e interconnect includes a fluid port and a vent port

and the head interconnect is configured to nmate with the bottle
i nterconnnect Thia addidiani ot thecahaet thenpriotast ackacnyatethodatr sysematsse

the fluid port and vent rt . to open In another aspect of the invention the
actuator i Serswbine 15E el dffcsind; (B Ampla’ 8 i, BF Eicarbiate d suemicae Ina
order to o f Hidhd tin Aidet & Y&t t bAYlkan |

anot her errbp%%i Egﬁ‘tg gﬁ‘ébt ﬂg&{ nQ/enti on a bot trﬁgéiesfﬁpé)pregy/iuggd@p I c%ohgesﬁdetl%l uid
port and a eh@micplstt and a device which can selectively cause said fluid

port and vent port to open in order to dispense fluid fromthe bottle _
IM a further aspect of the bottle of the invention, the vent port is

| ocated about the fl uid po%ﬂﬁ@ﬂ@mﬁ%ﬂ%@_t%ﬂcl udes a plurality
of individual ports which are | ocated about sal urd port. Each of said
i ndi vi dual ports HreePreseat dovaswon isadirectes temyerepmingranchgréatly dnpanding A
ort i n or dorot eSO BY EESRAhg(h BFdhd SEubd Andtbole 5B oRBgpgiides
through t hea fiffing Hedtandhalbotid fopeoataigng eoneatrated ¢hehndtls l ardehtoudlely he
flurd pozrot 'and"accurately dilute and dispense concentrated chemicals at a desired location.

Accordingly, an embodiment of the invention includes a docking station and
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 bottla interconnect. The

25 head interconnect includes an actuator that can cause the fluid port and vent port
to 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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In yet another aspect of the invention, nmultiple filling heads are
assenbled to a manifold and preferably affixed to a wall in order to
provide a multiple filling t o head docking station which can di spense two
or nore different concentrated chem cals. In another enbodi nent of the
invention, a filling head is provided which is portable and which can be
connected to a source of water through a flexible conduit. Is In yet a
further aspect ofn eherthavespedof theebettle ofni§enaxentiansithaesent parbiselogated he

onsure t hat Boaat ik AR HALE S Qo S vERE DR Eed, ARIBIARE ol Bidh Achs
orientati onyhiH Bal loch®d S6ANTEa/ fllldepsrontachofdfaid nﬂm@mél!pﬂarfsaareﬁgggted

efficiently and substantially conpletely depleted by the filling
wi t hout anyobi griadii @extandingifivonithe (fluid Aogk t A plunger dotrrpeided dfor movament a

ndi ot ahardiaia (4 e B84 =R ne VEab bt hiatden ROGRET tadbbils YnufERichsi e
i ndicia al | gysyEflingrese'r Bétte racsUdls the mtkesrt \bb{ile’:lfdiég!ér%ﬁr{ﬁit | @mcBh@atage

device with respect” to the utilization of concentrated chemcals. Still a
further aspebemitals theough/detfiuchpeficl udes a systemwith a filling head and

bottle wherein the filll i r nect and the bottle
has a bottle int EP%%tn#fL\oéﬁgr @Peet&g?g{’ﬁb:ﬁ‘r‘@a@&%@'ﬂ@%nﬁ@& ﬁgﬂ%s ?Ff’eaﬁ%?rf‘&éd

i nt er conneciq Banaaifdld 'ad @@f@aﬂlﬁtﬁﬁm ene wall (nlbrdee A GrREViHE o5 hifidhs ﬂ(uag
elimnated in a first region. The other of the head interconnect and the
bottl e i m eheadndaskingastaiiopr whichsram difrense svo rasc@pie differenhsonicestratedgi on
in order to gor%ic:[ai on the bottle relative to the filling head. Such an 3o
enbodi ment K3% rllsurrber of advantages. The first advantage is that the
bottle can be ac{améthby epodimentesf thadnvergios! arfdithguhédd iepRRided Whichgs
filling head so that all the other interconnect nechani sns which affords
the di spensPagable andiivhieh san-e connggledpior 8] BOUER QAigiatendhrauahi agflexitia are
properly al 'hglq&ﬂt Further) such a system ensures that the bottle can be

nol ded in an i heXxpensive and efficient manner. A further aspect of the
inventiomsis a r@fydtla fuether hspectef itthe invgntidre thefilihg heBduscludes arpdbgahe t he

above it can be seen that an object of .the invention s |s provided for a

fi11ing heathe BowWainkdesafdedemigicn AhihCah a0t e RrpbSdiodier tenensire

encodi ng Syﬁﬁ%%%o@ﬂéﬂg séﬂ.urééttbstﬁlé fiftey RESESn Ot RrkY eﬁéﬂgﬁeﬁ s,tohﬁalarfo?r
e of the e tor filling

art. It is obj ect present invention to provi
heads, bott keampindthegsntents ofthetbaiile caatbe efficiapty and sdbstaatialiyxparapletdiy

user to a potenti f il]la concentrated chenical. ioJt isg a

furt her obFééP@&ﬁdﬁ {’hg‘%@@%h‘?gqe W\%ﬂ'ﬁ YN ?'8”@?%"3#8%8#‘?%fﬁi“i{f‘“ﬁf@éé% bofley 1 | es)
and syst ¢grs Whi'Clh @i £asthdroadhit dfomecimvention, Otheopateet is anshald withead in
that any concentrated chem cals can be diluted by a desirable ratio. It is
yet anot her idsstisdng dfdicineansk theefiling iaagt hah a dexice nhigocangeadrthedsdicia. be

dt gl ] j I i ill f
e concent r e R A EAR S0 gl deePhiARRE O UPILT BT HIR kordid 8% 7.
to pr gyi de mhdr_aspe'@mg_me_f OUiliztaﬁ?cbf u@:ammgeed)éhegminglent r agel a:lﬂmﬁeﬁai@em
rovi di ng engqdi i ndi ci r
1? illing %eaag?mAﬁgf'ﬁ?oonr E’rrﬁ&dgg as%tgﬁe&'ggéi@ggcgn gﬁgc?ﬁﬁ%g‘tﬂe’é%e?%"{%@"ng
filling heatieadddsrashead inteteonnact asddhe botile hasag boltie inteccdiviert. e©nBmf dimal

concentrated chemicals. O her objects, aspec and.adyant gges of th

i nvention cgﬁagé"t&bctc’é‘i”ﬁéﬁa?“fg}ﬁ Ejogﬁae\/r\'/ted?o'ﬁj eCrt i‘ﬁ@cﬁ Frisgil?ri%ﬁ,goeﬂ% PPRIHAY and
the claims. (Sij@ly Peswd B?i(Q?Té?ﬁ'niﬁﬁ\t%dDrrﬂ\ai ABS Rgion. J-THe ikhér ¥ dfe head
cross-sectional view of the filling head of the invention secured to the
bottle of tirdeiconaact and thei kpttle intgrognapetchas apsotsesien wiigh isireqeived i ithey on
the filling:head of the j ' ' j Sj~dg, Vi .ty al
Cross-secti gﬁsgofegfo"t ﬁegrﬁfg?ﬁﬁydlsﬁ[bgr g*ioeﬁﬁggﬂt% %éaégghﬂgnﬁgmh@% ﬁ‘%eatdl_ nvslé%Pi Th
wi'th the syalnibgimestiead amunsiarwfchdvantdges: tTre fishadaantag is thatahe oty e

clearly. Fig. 3b is an enlarged view of . the hottle interconnecting

mechani sm sKaWba FFETelyResitiongr @nd egjstergd apitesecttp e flips dgadroa et

i nt er connect ' s | ' rmn? or
openi ng and%@ﬂggmé}ﬁﬁge?ﬁﬂegi gﬁedéﬁ\%yr?{'% @t&?lﬁ&?%gﬁ%glé?lbgsnﬁh t' Zmﬁal ve
mechanismin a closed position. Fig. is simlar to Fig. 4a with the

val ve nechani sm for opening and s closing the fluid and vent ports depicted
in an open position. =- Fig. 5 is a perspective view of an alternative
enbodi nent of a bottle without a bottle interconnecting nechanismin order
to show a battle and filling head alignnent nmechanism . Fig. 6 is a side

cross-sectional view of an alternative enbodinment of a filling to head
engagi ng the bottle of Fig. 5. Fig. 7 is a perspective view of a docking
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Fig. 9a is a partial view which has been sectioned through line 9a-9a of
Fig. 15-8. Fig. 9b is a partial view which has been sectioned through |ine
9b-9b of Fig. 8. Fig. 10 is a sectioned view through |ine 10-10 of Fig. 2
depicting a portion of the filling head interconnect which mates with the
bottle interconnect of Fig. 8. 20 Fig. 11 is a partial view of the bottle

i nt er connecty, ofh Jrled thrBugRIthE Fillingt Redd ard'pashert AlgrRANe LAty Hugh 4 Qysfehy-
12 is a pafttpglboﬁaéwrmhlg@h haswgeen sect.?ﬁlbedgthrggﬁgh line 12-12 of yls:(:ég-

11. Fib. 13 dnsuees thit therkattle carbboudidedin an ingxpensiveiany efficient mamneannect
25 depicted in Fi g 0. Fig. i s a concentrate dispensing, station. Figs.
15a, 15b, and 15&@‘Q&FE?SE’%%P}@]QU@@H%O%%&W\%\ega/_sfogfer@w RESEtRNt of a
di spensi ng or reffighf, a@&ﬁdmglts hhé€ aBobe itiserthd Se&Rthat art BBjRObE IHRSIn@&ntion
depicted in Figs. 1 and 7. 30 Fig. 15d is a cross-sectioned view taken

t hr ough Fisg.is pEavideshforR filling Bead sa Holilen Ssderking statidn\andibotte siystem andrarFi g.
15b-15b. n Fig, 15f is,a cross-sectjoned view of the refjll head shown in
Flo. 154, pasiceRbaaysiasitodel i sl eisads natiaddressedcdy e R st
mechani sm shown inshhg-otféet ofitife plédnt n@nGbALS ProGlE I0LANME Pask to
Fig. 15f but vvitrllﬂtsﬁg rogfﬁl heag S pressing theﬁval ve pﬁuln%er ao?'nlt){au@%'al ve
mechani sm i rind systepewhidsate eafe tigse a6d ido rot expoisedbe useevo of pateptief ef r ed
enbodi nent of  .a valve mecihq?ni sm of the bottle interconnect nmechani smfor
openi ng and SEIIBQP_r‘FéCPH‘éerH PRt ports of the bottle. Fig. 17ais a
cross-seqpi oned vi g PHnknEbjsal ofahapedst ivedtiofritd providailifg tHeabBenataby e
mechanismin a closed position and shown with a plunger froma filling
head. Fig. HBnd systemyivdichiarg easy t@ usegconveaiantith eanmeghlans affictenbiis dhatn
the open position. Fig. .17c is V] 4 Fi l7a with the val ve
mechani sm i r?“ty_I’F‘é’nF%'?tir%Fdic © %qiff:%']hsggﬂgfg\g\n ts{la Qgﬁ'éétﬁ?lra%%ad_ pl unger. Best
Mode For Carryi ng iQykt hRthePysjeEl NthW grbsértligvernion that teendttd taRsasAf el N
particular to Figs. "1 and 2, an enbodinent of the filling head 20 and
bottle 22 ofsectredddekthey fiing ikeadarwitibodt PeoPEs SfientakPr3 withouhespillagentafon

i s depicted. The tfit”iﬁg Elesd 20 of Figs. 1 and 2 is nmeant to be portable
and connédt &8“?%”535%3 & ‘wat er through a flexible conduit such as a

hose. Accordi ngl y, ist H¢udndroghjeenéf the pidsenhihvieation 238 providedfes A shistesm for
connector 24 with a filter screen 26. Hose connector 24 is nmounted to the

handl e 28 oftrackiegf usagengf ReaePniatedgRaMcals by RUING gnRedisg igdis® eAitba
encases Zzs vV : 3 . , a
val ve housi %&?t%? a\?dnq '&H%éo%%gg ?Sa%t;glﬁ]ﬁl@gé]\eg&%% Aﬂ%@ﬁ@ﬁ“ﬁ%%ﬁ%&ggeﬁétﬁggd to
cause the bald cormeceddo the filingrheaddeatiersdn cfder thirktandghbesdgd@fitine butiles a

trigger 40 which is pivotally unted to the housing 30. Trigger 40
i ncl udes 4 r%@l@%?ew%’i'@ﬁ %‘S@%‘/%ﬁqgvel y engages the val ve pinion 38.

Accordingly, as rd}gext bb@aR! dsgeétepsrﬁﬁae@’ama bRHe ierliof AEFEBe tdliaMal Ve
pi nion 38 and t he bal alve 36 to rotate about its axis opening the valve
to allow a Smm aeie of thei shecificatien dbe figueeseand thatcdaimsl ui d 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 , of dilutingrfe i ; ingst go through educt or

50 prior to the educfqr genpgeratin i.ent vacu tqQ' draw.a . .
concent r &%ed che "Q:a{ $ r%ﬁidten'éroﬁﬁ'g?f:gorﬂ,V'?VHeOfftl%FI {ﬂ%g %lfzi‘g Egﬂiﬁ (veRgen
di spense congeniddAbafe bbaME sFahs invehtibn.can be potential Iy poi sonous or
caustic without first diluting themw th an appropriate ratio 5 of water.

' An eductor suifigab? ds fasidgs rogs-seglienadrviesy fpeusing Qrodhl filinghend pataet
Appl i cation i nt iti%' ed M X HEAD EDUCTOR filed on January 19, 1996, and given
U. S. Patent ﬁi) PBation Serial No. 08I 588, 802. The application |ists
Mchael J. G eangyg.aBa ihe sideeidverparifdliyscrappsectidnednohtie betile imtartomesttt o

the present 1o assignee. O her types of ,eductors can also pe ysed with the
Syt o di 9c TBBHriREN Bf e NG ¥ e E S IR RET raTPR S TW et
| ock nechani hehdakldapgk the trigger with the ball valve 36 in the
open positi O%beﬁﬁ%%glgﬁjg ?eg Sg of the tri g%er. | ock mechani sm 54 to engage
and hol d down pi FigSBtois arhenlargeggdew 4 the bottle Buferenhne@etiop ereshasismhehewn gger
| ock mChani.Sﬁégﬁa Sinul taneously with the opening of ball valve 36, the

trigger mecHi causes the fluid and véent ports of the bottle 22 to be
opened so that concentrated
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chemcals in the bottle can be drawn up by the eductor 50 and m xed with
the diluting fluid in eductor 50 in a nmanner as described below. 20 .'-
Trigger 40 is pivotally connected to a small link 60 which is pivotally
connected to a bell crank 62. Bell crank 62 is pinned about pivot point 64.
Pivotally connected to bell crank 62 is a actuator or plunger 66. Plunger

( Y S Ly o ; . ] \ .
Potained ina por FEhdrar LRlesseeRs, (Al o Be e ias BE S an e,
72 which 1s gsttieyihtingingctle vdlve htadiaaken ¢smbperihy _dr@célbgﬁp%bmdh SHd%ent

plunger 68. The recessed cavity 72 communi cates with an el’bow connector 74.
Connect ed t oP@ie obiedvptienwitthervaie mechanisenin dosedh@asitions. Fl exi bl e

conduit 76 is addiiignall y: tq.i t f 7 eductor 50 in order
t o' provide concenft:@a?@dHcégiaggﬁgﬂgbggd@kﬁoth _Iv%gn%q%usrmtf% °’P?P|”i9n@“&ead
20 i s an isntelbsiag the @uidandlverntgpage dapictsd keen 8Pen pdsitidhs engagenent space

80, the button 82_is | ocated which operates the trigger |ock nmechani sm 54.
Al'so within"this Rigind ieAagRajerastive yisaeel apalternative smbadimantofl pbattiegvitrouti e

84. This | oeki I b B vel Ll d
ni et comnect? HRHE I corclila dREBT N GREHEF LR 3 bt At 4RO pear
conpri ses t hglignnergenechardsthuat or 66. The i nterconnect nmechani sm 86

includes a quarter turn thread 88 which engages the bottle 22 as will be
descri bed her ei nbiBofis 3 sige &REEERAiaN2l ¥ieW pleamaltenative egtbodimeeritrof enfiliirm

can be segn ﬁ&@égﬁ@ﬁagﬁé&ﬁé&%%@rﬁ@i vely in Figs. 3a, 3b, 4a, and 4b.

Fig. 3b sHowsHh- & bottl e interconnect nmechani sm 90

without a val ve nEighis ampedshestive hiew dfla deckimy etatihlivcideing rd ey &f¥ilin
respect to Figs, 4a and 4b. The bottle interconnect mechani sm 90 i ncl uc?es
an upst andi MFads sennesiedig 2 MapERldqand ARINPHEREYNSIQrage geved-er turn thread
96 which is conpagib i r , of the
fill head i nterc?nlg'e%fs ﬁg@}gﬁ%@%&ﬂg&@@ﬂ??ﬂ i%itﬂé%fgﬁr%&ﬁggm%%al ve
housi ng insert 9&igs9a ecaipacil Viesi wkichhas heearsictignedtirengPine IravaH M6,
housi ng insert 98 includes a peripheral collar 100 which can snap into the
upst andi nig ‘I | ar 94 through the use of a decent arrangement 102 The val ve
housi ng insert ~s-98gj {iCh AR GeWAPhicRARS HEQA <& 9% Qf can
be seen in Fig. 2%88?%6@\/3”? poret 10‘4 i ncl uges gg%'ﬁ%é glf'lPt I'Pgrié ?%%%V?fﬁ%|
vent ports 18 which are L-shaped in cross-section and which radiate
outwardly froma central axis 110..In, a preferr e di t, the i

i ndi vi dual vent pd®t ié 198 Sngorl’ é‘?@’dthéﬂf% II”V" %ﬁ%@egpg'sogfyﬁpﬁé{naqa gertion
cylindrical- Fané tifing e adfinfeh@onrebVRniRAysatas withRE ot infdtBoh it bE Ff@% 20
vent ports 108, bei ng L-shaped, are defined both on the peripheral “wall 114
of the fi2ost cyl ifrigr 1tds adwrtialyiem of firibaftiednisfcannech of &gl Bsmafing véthf thest
cylindrical j ] edni medi ately below the first cylindrical
cavity is argega\(go'h}c/?réyl |en(‘15(raf§ ) qcc)'avi ty 118 which is concentric about the
axis 110. This seRigntR isya padial viel whivh hys beed bectiefddgsoigh ifes1hagerkzp the
fluid port 106. It can be seen fromFig. 3b that fluid port 106 has a
curved wal | _rhat is designed to accept a ball valve as nore fully described
bel ow. Turning toigi % idaardHilefutivb NemBalmRATESH b SAHR? Hkd! aRBRLLE 1S
presented. In Fig. 4a the valve nechanism92 is positioned in a ?I rst

posi ti on o RPiePEIRFiF- 10t he vent port 104 and the fluid port 106. In Fig.
4b the val ve nmechapi ch &NdidperSS$ sG@itibR, order to open up the vent
port 104 and thekF?} 'uf‘{cp%%rtﬁc;e(?g% In gct uggf operation, the novenent of the
val ve mechani sm ®lgs.s 15a, Higoapd i $hediapjctt tap, neidemant bbttome vigwengdr ag6 of
the filling head 22 froma first to ecpnd. position as . th rigger 40 of
the filling %Eﬁﬁd’ﬂt?“i‘é’?aé@%%‘é@&.‘”fﬁ@' @%Ef%g}?@&ﬁarﬁ%% tq 148 ift?eg&é{e%aﬁve
pl unger 124 ydyi@Bdii$ Frygbstamatz.al Iy cylindrical in shape and is received in
the first cylindrical cavity 112 of 5 the valve housing insert 98. The

val ve pl utdger 12Figntidisescraspeerimnadaievy ta@ndhioghific h9a-d8ai ves an O ring
128. O-ring 128 rubs [ ng t ' nergoheral wall 114 in
order to selecti \Fé?ﬁ%gglyglibfsggrgcﬁ%ﬁﬁ e?a\/k}(n?]tathb%mrihkﬁlgn{is@g%'e pl unger 124
has a first cylindrical cavity 13D and & Ssecond cylindrical cavity 132. At
the base 134 of the first cylindrical cavity 130, a netering orifice 136 is
to positioned. This netering orifice can be omtted or changed in order to
adjust the dilution ratio of the filling 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

al l owi ng the concentrated chem cals to pass. Secured to the base 138 is a
bal | 142 which can selectively seat against the 15 fluid port 106 in order
to open or close the fluid port 106. A valve spring 144 is contained within
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collar 146 extends fromthe base 120 of the second cylindrical cavity 118
of the 20 valve housing insert 98. Fitted into collar 146 is a concentrated
chem cal pick-up tube 148 which at its distal end 150 includes a netering
orifice 152 (Fig. 1 ). In a preferred enbodi nent, the distal end 150 and
the metering orifice 152 are disposed on the base 154 of the bottle 22

adj acent to the fxon I [ : t 4.S to
tilt at about a 5‘%3?@% %@é%ﬁ%cé%ﬁe&f?&? t%(g%ﬁﬁeé?g l{%dlblgir‘l%\bﬁe'gdi:@ga'%td
whet her t he dasitioned dteaeé 2alve prciranant, |simiauty ek valve metharismhetsieligl,
the position of the netering orifice 152 adjacent the front wall 156 all ows
the fillingFfi@a#R.22 to renove substantially all of the concentrated

'n an al ternat vi @abstio e ateidbg g DBhainlafia Plal SFBUL wif e p By

30 cl osedspgmkiding tieavalbe phingeedf #leseabbemechasishointexampka posiichhe filling
head 20 in order to performa |jke function. Further, in an alternative
enbodi nent, the MededPné &N Expdedo viewn alear Brafesed emppgimentsof & avalverb

a and by SHeo R BT BoEA ARiecl BReALnrb Ao BB b Sy e B

700 has beemndesirgpefsiobthebdteced manufacturability and retains all the

novel features previously described. The preferred valve ™ s mechani sm 700
i ncl udes a val ve Fidutian @ cEessesestiopgd wievpefitheryalve dneehanismqffer 1®with

cpring 710, YEYERe Aok BbOE ot il WAL ARhecbBotid a1

a plunger 7hgadhich forns part of a filling head, such as filling head 20
in Fig. 1. Inserted in pl un_ger .7]]2 is_a rr;t er.j R‘g orifice 714. The netering
orifice 714 can K-t ismvEY Tmilanihbigd 11 amwithibenavesmeghanisr ingheopender
to vary the pfolsﬁlxgnrate of concentrate to the plunger 712. In this

enbodi nent, "l ocat ed between plunger 712 and netering orifice 714, is a
duckbi Il check vd&ig.el7£lis avhieehsipnilav éntig. tife witakegealeé ridahathidm dnnttid exfill

pl unger 712 when the fillin heaa p?O is removed frombottle 22. Further
check vall¥e PPESIORy 8O ME aaf‘?%”l!i‘&é G of fluid fromfilling head 20 into
is bottle 22. The valve plug or valve housing insert 702 as seen in Figs.
16, 17a and 17b, includes a peripheral collar 716 which can snap into the
upst andi ng collar 94 (Fi giBes de Foh@arrying Qutthey invemtidne 22, through t he
use of a detent angenent 718 whi.ch includes a female |ocking riing 720
whi ch can mate WWW‘F a{g%é?'écq 58ktihﬁg!ﬁ§‘6 S5 r?é’%{ b PR ?%fﬁgﬂeqbﬁwlg 3B to
provi de the prbdBMENPEE tHeflBRRhead 20 AT bofierzd of Hd asckidd setisn ad@b&@lgs a
barb sealing bead 722 which is | ocated above the femal e |ocking ring 720

The bar b 26esysieq B3aef thecinyeakardissdepictede e The flillingt bt 20mef Righva andig i302
d the bottle, 22 tain the |iquigd i
ot t1 6 25, el B8 AR, BAACARE Ao T So kil [ By P RulahCHL sl 1 g

25 724 whi cleonguftlsash B @ waed. akdoovding lyetheadnisodiicat befilif®Bes® 2bandloased fit
into the valve plug 702. Ring 724 a soqrg%m' s valve plug 702 to be nol ded
‘b

) | .
wi t hout an iNASBrGRANERISr F4puith Arfyter iSeee qsgr CUVELIN Fhednasteditaghe 24

can flex to ] il | B, f TPAlY1s ' "HARM&i , As
Wih the enbanls 28 oPhalRlife hoae2D, | EmIE RS G Es B HosI PRy
vent or reafid bwjyel fittingc32 wigh pennecr? heahpmvsonag@ougddra valvedausing 84d i n

he b le 22 .i d LSl At : [ f h
bort1'e and 4/9Eh paPats 2 bBUPRE 55 2 SEREWRAR A GHe 1S pl e el Ve o
seen in Figse dfen add@.cidsé, TABdillliC head 20 ianlUUei‘?eﬁtriigyérutb%@hﬁ:hpisuﬁi@bﬂall%’ of
i ndi vidual vent ports 730 which are rectangul ar in shape in this

] JtJJ : .
enbodi nent , ra@eNteditenthgr Boysen30d JHIE8HAL iRRUERS a rack 42 which operatively
engages the valve pinion 38. Accordingly, as the trigger is depressed, the rack 42

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
....&, —



project outwardly froma central axis 732. In a preferred enbodi nent, the
i ndi vidual vent ports 730 are | ocated equally spaced about a first
cylindrical cavity _ 734 (Fig. 17a) of the valve plug 702. s Inmediately
bel ow the first cylindrical cavity 734 is a second cylindrical cavity 736.
This cavity receives the lower end of the spring 710 and holds it in
position. A drain or wvent gort 728 is provided through the wall of the

second cyl i AUAIENG Bd$ spch 26 wares MUPQ threyghradustorast pripntel theeduatad i n
t he second i i i ] i . ve
as an air vé#t]érgg Fe)b %ﬁ%ﬂgﬁe@r‘éw%é%rﬁ? |°\%g\é%Q%%%E%t%éﬁéeﬁfﬁ%%ﬁﬁe?@@eisg'onI y
i nt ended f otheorfidlingi eadis2) willdhot dispensentommentratetBChemiveat wheht cZR6bgan
be elimnated and drain port 728 .can ser%/e tﬁ_lallgw make up air to be
recei ved wi PRiER!BIHERPIBORGUS of cavstig WiBPYEirst EiHtRg thephvith @Reaneropliate rati® can
be engaged {’“"Q grai n port 728 to mnimze escape of liquid frombottle 22
in case bottle Ee is squeezed while the is plunger of concentrate valve 704
i s deliberately Ansledumpemsuitabte ifor iusenas edmotorcE@dstdiséloséd g DeIPR@nt

Al t hough check _ val ve 729 i [ odi ment of Fig. 17b, check

val ve 729 cgﬂplﬁfét'épierﬁt' s@é@"?p% H@%ﬁ@%dnﬁﬁ&rﬂ“ YAy Jdn 1996FRgd diven and
be within t SPL{al o] ent 90N Tha- : k@ Nk rdly
fromthe set(é'ﬁfdp?:{ﬁnlI #?Pﬂ%a;?‘tfoﬂcgsﬁéIyNg.SQSB{S‘gB?q[Zﬁi ;rgezaﬁdgﬁ%ﬁcﬂ*dﬁstga '@%@% 738
whi ch recei Gesardyeay dhedng¢rtene TH$ applicatier has hEempassigned 2ot thenptdient

pl unger or valve 704 relative .o the valv lLug 702. Val ve sl eeve 706 is
pref er ablly PIEEREE:| ét\[‘?ﬁ @Pﬁ&ﬁfﬁd&ﬁ&@@eré?‘gé’edks%’rfﬁmfa|%egyét%@m@mi ng
with the thigdifylindrical cavity 738 is a nipple 740 to which a draw tube

can be received in order to draw fluid out fromthe bottle 22. 25 The

pl unger or concente fifieg \habd @070dthenrichdies antriggeatockyhecithriisral 5doatich7esd wi t h
a hollow cylindrical col 44 ext endi downwar dl y therefromal ong a
central axil@C gtye_trppe{ WJHHFQZ’QT}V@Q&%&'“MQ CEGMi RSt i°¥'éﬁy CHiSing legs3t Qg@e
defined t e s [ headnd Wb [ fol ui 750
whi ch i ncl B@I@ggrrll%c?vpgﬁg?ﬁ’?ﬁuisﬁxgo%b%2n aﬁdfqgggwagﬂc%an? rf éb%é%gﬁ: %Io'can
be dr awntst.hBotiorn 82 lopetates thdi viggemlock mectapism §4.752, 754 up t hrough the
internal conduit_.746 throygh .the nmeter.in ri,ffice 4 and .t hrough the

pl unger 712 in or taf‘S?‘lSsgng'é’p Sgaerwg%fﬁqqlln ﬁ}ﬁ%éé é'_@e g?gq_qrg(nggha%mcan
be seen in & hestfe lDRSIAd GBI STahabditibry & béepbhed eoﬁﬁéttc%n_?:éﬁtrél{eﬁl

seal i ng beads 756. These seal ing beads 756 rub against J the interna
cyl i ndri cal chamicaisenbe kttie ﬁéng%ﬂ Araiyn ¢8I bybdieeedetonbb0vana eisedwith thes

(Fig. 16). Thes lin 75 I r 50 to be seal ed

rel ative toJ'rLﬁlQSifﬁf lpneaq@lxcgﬁﬁéﬁaﬁ r@gﬁﬁ%ﬁ%%%%nggg%g%o ‘hat fluid cannot be
drawn thfough t Merigerdr v4D e livgtaiymcenfestet htot hesmall vimki B0t Whichl @sgﬂomwi tion
as shown in Fig. 17a. The s seal ing bead 756_below fluid ports 750 is
slightly | afquiectad & anbelcramaf h@eﬁtW@F‘kt I$; @iINedgabeildBiveb Hoind §r-ovi de
better seal la SRUS, p ;
better seat?ﬁgtazlil t o@&%ﬁéﬁ&%ﬁ E%%gﬁ%%&tgnd tg@@?;gﬁ}é'\'g%{)lrég rggﬁ‘ggggggéto
openi ng t hesybstargially cireular int $hapetdndinclides @nsaastomgribdiing Boretzinedlirsa be

used and still obtain good.sealing. Wth e_val ve mechanismi.p 700 in the
open posi ti'f)?l”psr}?di%gﬁ?g’lgi g° 1 B?H%r{dg\évi 't"ﬁFutlaﬁ’é Concentrate v I}\é wWiIE" JPged
agai nst 2shecyipdiica) id shapehand tentohliydecatzd ovithin salts plusbencBheThk s¢cdssedd of

t he val ve sl eey SO . u iLvered t pl.unger
712 and ¢ neCOAVVE? AaTRIT Ebs YA B ik ABoiEby 26T ChRASHER b dRe EREC, <o
draw concengdrifertbri74lis G fldxitdelgbndlie76.] BledibpocondibOre Buaddittonallpsec@die seen
in Fig. 17b, is wth the valvg mechani sm 700 in the oqggn position, with the
concent r at eiMEiIRAE 787 BAYFEr JRA ABFRaPraVIde GansentsaEd fhiamicals to edystased,
al I owing aiggto enter the bottle and replace fluid that is drawn out of the
bottle. In t?fe open position of Fig. 17b, sufficient air can pass between

t he val van 704 andithinghedillingdtead 29 iiansntegyaliusar hand engaganyert3pacatBichnar e

slightly spaced apart, .and through vent rt 72 o.vent the 29 bottle 22.
The above. | EisIGRORGF ISR ThAE Dot oot B2 o Wited VD Bperafas T fiager
occurs as SfeWinddhahisth 54.7 Alsdeithih Ristrapdserjaigament BPackH60 &f alqaartyplug 704
is received in the annul ar_recess r]ﬁgs of {‘he val ve retainer 708, where
contact by Gekingigndlend?-786'supPeing ”Qlﬁi if Pdatively speweddoAslliing beades a
primary seal and contact with the bottof of recess 768 provides a secondary
seal .



2s As shown in Fig. 17c) the val ve nechanism 700 has a refill position
whereby the valve 704 is urged further dowmwardly and at |east partially
past the vent port 726. Wth the valve 704 so positioned, and with a refill
head 600 such as shown in Figs. 15a-15g positioned on the valve 704, the
bottle.can be rapidly refilled wth concentrated fluid. It is noted that
the refill IaRish 1 h ngE L an t
depicted i’ nh‘ﬁl %gﬂﬁggtcﬁ%haﬂhm 9?65 g’lﬁljcgﬁtnﬁiéhe o%r?téai?e Eyg%&i@c.aﬁhém)
concent r at ecuaipvises (e bhungeeor actuat@déﬁ ail'rheamtmbamnmamemrma(%ﬂﬁaluﬂbs @h is

upstanding fromthe cy ndr i 742. The bead 76

.received i AUaN&hAUMLt F@g JF?H(QWQRSSS &‘et %@ﬂﬁe?&l% VoiHl é?c@eﬁcilbeth h
a plunger 7h§r§tﬁ§é?b\)0ed on the concentrate valve 704 as shown in Figs. 1l7a)
17b, and 17c he 'seal i ng bead 762 being received in the annul ar recess 764

ensures that theAa embodimerdlaighe Heitte @2 ohthevmveation cdaanbs rseéflin atd”te

filling head 20 s The ntrate valve 704 furt
i ncl udes a F’Bt?"s"@é[??tg@'!'f?‘rfgg@@ Q)Dt ﬁéta'?cg%?e & @@cﬁ qwem&n@wwa&@ theg of

the valve r g{;ﬁfe”ﬁ\'ter%@ﬁﬁ?trﬁégﬁmérﬁ <N @ﬁth@u?assfa?v B rh leic\heg/mé aing

t he val ve retainer valve 704 I1n a ose p05|t|on as
Fig. 17a. Thwredlihe deedrifad witbrrespect trdEigsa 4apand1g4bngd1e Bofllewinteraonimsari ns

the t t ft 710. | Th | | 706 d bed
above br ovi Meeneari &0 FRLCEE hdplielits sblarrEs e hav delned thewonra he
cl osed p?&'fqhﬂﬂefaﬁnrﬁh%@d'gﬁ Vihigh 1995§mp5-ﬂﬁe‘é?ﬁhvrﬁa@s tﬂ@ﬁ &Jtttﬂ? Bafody

722 and a sl'eeve 774 extendi ng downward t her ef rom he cy r| cal ore 76D
i s defined BAsifdee dil head mtleemmﬂﬂmedﬂaelsm 8&as sERh msF:gszeckn'ddZ alA ealvé or

sone expansjon _.as .t he ve 704 ot eret h The s val ve
S eeve Do6 bAUEAG skt OB Fediven Bl B LERahgRaSotan S 168 Galye SeitiTag
beads 776 (el 68 ikQuass %Sbeﬁdtfe@ﬁl%@l@ﬂﬁobl&hmtﬂéﬁnmﬁad 6 tha SfldidiliRga

776 is the primary seal and the upper sealing bead is the secondary s I)
to ensure thalfart@etheoygh ﬁteomoeédletﬁmj apengesent HQZx/aTh&vallveémesﬁ‘@GnsaTd t he

val ve plu 2, When the nt Q 702, 20 )

val ve Iroeﬂ i ﬁg NS avent §8§E‘V(ﬁgg(8(g§c}ﬁlé$b§ﬁ %n%‘ p%?tgteﬁ% "éftgeﬁb ;{he
cyl i ndri cal yant pait 804 d8cludien prarhity drehdilidasl Ve postsPTES Ghidnt ar'enL-%hé(ﬁéd/e
plug 702, the sealing bead arrangenent 788 holds the retainer 708 in plug

702. In t heirpcedssrsastionnyestiwhieh radiste sutwarglys fom @ oestat iaxis 440a miat een

d (57.8 | h
pound (57, SoNut gl gel e il igcar RITEETOF sl diiiled FauRiEEhagH | ne
trigger 40 abbbet talfivst c;ylnugn&anawty awnefrmvawte enbgdgrrmtrt 98 Mheeinaividuaw

density propyl ene for eas of .ins ion 0 bhott while the val ve
704, thelt 3 rselRB. e8I Crs0ape afah(?bn%taat Toer t%eewéerebwgme@fmea
ol yet hyl en S n
DrALe! oY et R Baaly homarisos 3 shgate ot RV AR RSB S8l P

val ve plug 7102. nore d|ff|cult to renove frombottle 22, vaI ve pI ug 702 can

be made of a hi densi. t | tlc su s, hi .densj t | ene.

all these pl ast?Cgca%‘ag }4@%@3 &Q&@%ﬁ“\/ﬁj@ t%lrcrkgaagloca[vg}// t’§ %cgg %éf“’}dé%c?ﬁs in
order to faghlityt ptewhith kalorrestriefatdue tiwhgied 10ar Thisrdohie gﬂﬁ’dlr%al cawtyA‘s
can be seen in'Fig. 2, the plunger 66 of the filling head 20 engages t'he

val ve pl ghgdi8sefines mtltﬁebaf@t 13QtheAlujg part{1RE. M canges sw from Fflg3lp tnas flaiet
hi t |
The r eceeseROR:1Ae fas ' vy Wl hab R a&iidd totalddh 4 b VAWK K

t he net eri nges¢rideddseldn136 which is fitted in the val ve pl unger 124. Wth
the trigger 40 dgpressed,_the plunger 66 urges the val ve r 124
downwardly to a g%‘(ﬂ?ﬂj to Jipsi 65 %\ng ‘%t rtth\éaq\’/%lrU%C 9815'48&)@!%5'%&& h :
the vent popt esgﬂgedanm Efye 4bl b daRey hetsﬁﬁn@mnw tsa @gttérteyd ir % rﬁﬂ mtow{ae the

filling hea econes ‘renoved fromthe bottle 2 bot ese por
104, 10630 nsioaetcodfitaewvenypeitddd and thadluighbpomd0844n Fig. (48 tjme vialye umgesmsdme

val ve pl ung 124 to the fir cl Si Y any..spjl.l age of
concentr at egﬁé}?érﬁ%eé] de ?F&ﬁ?ﬁ% Bcgetrﬁgeoop%ﬁ. LH ﬁ%aﬁéritl f(t%;'% rtggl %*y%t%%ﬂt’ rPgﬁtt ,
bal | 142 cangbe riapkagced spdratien,f ks meashamd cinth@ nial@ irAeeHahmt 92 clsose
fluid port 106. The bottle 22 further |€c‘ludes identifying indicia 158

(Fig. 2) which in a



i .s preferred enbodi nent can include any one or a conbination of optical
encoded indicia, magnetically encoded indicia) electrically conductive
encoded indicia, or 3 dinmensional encoded indicia) or other identifying
indicia as may be used in the trade. The filling head 20 includes a reading
devi ce 160 which can selectively read indicial58. It is to be understood
that the indicia 8 can include ogr a st ora ice or strip
162 such a§tgP° WBEﬁ]hﬁq gyi.}}e Wprgmgp?gft%e b\ﬁﬂ%frg%aﬁt ftg g%?‘i/jggér%@ firstre or
mul tipl e tkdraseebhd pa8lten abhhe tidddra@ drane il f qude a writing
head 164 whi checan ?ill’%l te to the dpdr ogr anmab le gq’;%:&d %grﬁPﬁ%@eadl ng device
160 can be assodnet edive tmednﬁmmeﬁrialmd:lnd@s mat |velvestpcbmm;_cm dédi mehidip6iswhi ch
can store infor red fromthe indici.a 158. .z illing head 20
can al so i SpSaBTaly BURBHRS Shad AN I resANERUR VIR B sk e Gal ANy C s e
as desir edifOyavkaRisthd MEER TR | PRe YEREANE a
por t abl e?c})ﬁr%ﬁt gr OmdAmf eg{% eﬂgef an ?t%ﬁl%é&gﬁgﬁﬁéﬂéhﬁéﬁwg%gottIe
22 i s depi dRedvhinh H-‘egswes aan@-rég 128.s @¢iagut2B rubd agaisshand moetena segless
172 |l ocated, b EOE‘ % riﬁder@m 174 Oc} tlhe bottle 22. This indexin
recess 172wt ef I AEEE 4P SPIECHYe!Y SeRk off Priarent the) veny Preatf%o so
that the f e SBhberl P54 Ahs W RsbQlinkifcizalR e
filling nozzrveem berhus thse co%tgée)’?{t ra% ed ach}é\r?l@g;%noﬁ?% g%rjl%’@amd?ﬁ%lnéav tp

. poSi ti oned33dxﬁetntth&gimmsﬂ§4 iof the flest cylindsiealicavityh 480, oallnyetarm@mndwhsartpunt

of chenmicals ft e scribed he bove. As can be
seen in'%i 805' on?cﬁ -lfq'? P?%@P égbc%oé %%‘?568@5@05?%@ ‘W% R adivstibe
downwar dl y diiitRirefdtionaf theai Silidy fesd 206and bote P dt ilNBd Qithird thet &ﬁnéand
indexing recess 172 to ensure that the bottle is correctly oriented wt

respect toSEIRe Of [the rigverdien. 261t the thasenB3H b sgvgndafcytlmcmcai cavityy 18 aal 20

4. can e PUFAENOFRERRadss 14D alt Brod e r sl oFidBel Snehiif et Rk 207

wal | nount pags. dSekired tettiad base q’BBistblam\ﬂthwerEh t&n §él@%élﬁs§ét%ga?n§'?ﬁeto
identified by the nunber 200. Wall nounted docking station 200 can incl ude

one or Hor Buidinart AGS e R1dentY Wﬁ"bﬁr glose gpeffisichppit @&oeu\@d\@smngﬂﬁms

conmmon man 0 I ter

be under stg&ﬁlaﬁh% v%;tNYﬂ &g gte%oﬁéP vvaf ng un???i]éﬁﬁ% %R’ﬁ éﬂq lﬂ?eﬁn? one
or two filhhags baade bmweemme basd aEDcui toausetond upltmmaycmﬂyenfa and gge heads
as desired, ~s The bottles IIin heads in the

manner as BexAPB&d hg ﬁﬁc?'lcﬁgﬂ@‘bﬁf'%e‘i%%égq3é %frfgeﬂa VBRIUNGRY 1A i Anfnggrt 7 are
simlar i ”cél?ﬂ?c’fdfaogxttega rfg:rrﬁ the?Badd) 120 Gf tﬂe"s?%@ﬁ& c&h?&nc%h@a\ﬂ&”i ﬁﬁgﬁ?el L

Fig. 7 have a hand thereto. Bottles are’si
functi omo tmalﬁetl‘toluem@stertIQBg Fltletémep‘.tollamhfiﬁ isha CbotemtEHeQZhedeJl gicklughave a

addi 1 on, el WhEn, ROk CETAGREIIZD BRURRE & aleHon @lsPoie Wi e 1o can

be associ apedepbd fbrﬁbw@«kﬁenmra eistaloekiNY5Gtaid GRe MERiInGNbAGERYiEON, Or age
devi ce can include a portabl e conputer or a |large main conputer far t

facility wHispRsedes theebass I154'r1§>ur§lﬁ%@°8l?c?@ Rgliateat ito the dont aallctss bétt‘saeen in
Fi 7 2
I Iogked i ﬁt ?)8{5'1%'0 oseg%%%g%ﬁ Hc%%n\flmk% L&? E&gtd%S %lﬁlgq g‘?“fﬁgﬁé%ﬂ‘?@g%&ﬁ es

t hat thes f fillihg hpadt 22,i whetﬁef)thmﬁiﬁog headt 22nie pednamnadilybyountadt thog ivagidor

per sonnel respect to Figs. 8-12, a preferred enb di ment of bottl e
i nter conneE?“%d egp°§‘§"°5nc&f fz'ef ’l"F?‘quS ﬂp‘fﬁf qﬁ?e?%‘ 92{2]%”(‘#?@1 1560) of
t he docki nsn&hﬁtﬁeonn@g\deb@tznltermewmﬂaamfaltyw cbfrtM@I&bh@éhtﬁHt@d gdhiehrd. In
Fig. 8 (see also Fig. 5), the 30 bottle interconnect 220 includes a neck

224 whi ch Insthamtéﬁmdvm@ leaing R BRIy sl rgpidugbamerft. e 22.. The neck 224
ot ndr i oat sar e BBERAEe el oothd) ROLLAGN LARIINE BY 182185

cylindrical surftace I's a plura
Pref er abd yclosbé pesitibnamsbepiacap etsenihes, eag/fuqmatrmﬂe tintme €illidg headt3w gads,

with each thread | ocat ed xi mat el a. se uadr ant about the
order to perform a %EB f%nctxo lyur&her in ﬂerna%ve embodiment, the

metering orifice 150 can be removed.
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exterior cylindrical surface 228a Preferably, all these threads start from
positions above the body 226 of the bottle 22 and spiral downwardly toward
the body 226. In this enbodi nent, the threads 230, 232, 234 and 236 are

di screte 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 a as s j i g: § efined as
st eBped t hr eadsF%fhi%g ' ?gg\‘ge@;%@eqt? ﬁ%&g@f@@%ﬁﬁ%@ggdﬁeﬁg%@ﬁﬁ@% a{\fﬁ ead
portion 23fechasizoulode(Figl 4a and 4b)sefcthadbditle linteheeramdcp onddrimistd O d ﬁ'ri?.S- 8,

9a, 9b). Simlarly) thread_234 includes a first reduced ~o thread portion
242, a shoabherhemcwr\a@gmgbﬁn esigped frrgiinansad snanufapturabiblyand
sections o e i i ; e athat it hi f d
enbodi ment Feit%ilégt %ﬂegﬁ [ 25‘4 es?%‘ﬁ% gazﬁ%\,@g?l‘?rggiér'tbtﬁpéadwgr rE)Iarl‘cgif g'{?%sS’rFLV gt h.
The but ty eaechbnizad 700 didutss @analvpfeusing insed r salvbaileg 700, 4 Matve Plahgemhi ch

adds addi ti onal support an trength to t thread profile. The buttress
t hr ead furPhEPHW%f\tr£%|Va&/@s§]%4s-|%\)@ endeye ?ﬁﬁsr adfé‘?% tReE {0Riand aasasinghe

| 0ad pl acedys NeARANSRYWANE FTBLI A5t B P H0aIVAS rdchhth oA LQul, Bavi ng

sl i ppage between the threa e bottle interconnect ad
i nt er conneplung2e 71ConMiah ifagnd-pgs. ofom filling fednd, isuch sasefillidg Meath20 it iRy f{.r st

reduced th eag Qrtion 2%5% has a small er th,rﬁa dept h than . that of second
full threalsg liia RS 511265 § MeEng PiiEE /for &’&tezﬂ‘ge%fmi?r%@a@bet hi s
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support the substantial "weight of a bottle with el n, an
the fact tbatcentratessthetplongdr 112 Intthiscersbodinens, loeated debtwbee ptlinger 7iton,

t he remai nder of the thre WMt reduced thread, portion and the other
two t hr ead@nd MRIEMAI PR "eeazﬂgéi?ﬁp%g@rcé‘\ﬁékéfﬂ M7 gﬁe‘ﬁg'ég RIRYENtD e éeakages
(1.27 mm, i | &qbf WRe 1RO @B Head ' €s
(2. 032 mr)°§ﬁ‘gdsff)be'@ih he pAEGER T30 WhoA T (g hs am(?%Tﬁ";&%frtgfgﬁgﬁt'b%ght
of these tRudberschenkuvalee Hatprevente dny baclufigw ol fiuit fooofiliag theladt 2@ enot he
t hreads of t@g 2%ch)ttle and threads of the head in order to adequately
supportl’t hgo i“ght of the bottle fully filled with appropriate concentrate

or fluid. Prefergblysvensiuhairaiiiveholibingrinsee 702ray skan i9fFigderd hfeadnys 3o
about 0.045 inches (1.143'mm . This difference in thread profiles affords
several adVéntingedes aneriptiesaicalier 716 whigh ¢atesnas intntheotipstardipgtadlier 84n be

acconplish in.an econpmc d f4Cl r... Pref.erabl the bottle
e (g3t F B3R SE%!‘ a%%%‘ﬁ?g s tt%hggﬁﬁé;%icﬁha HEleNY aranigarmgnt
parting |ipeg 3fch Reheiesn femdfé tocking Hibg 720atiiceBan tnhdte WilieaRAM 1B&KAG NY
line in this preferred enbodi nent projects through the reduced threa

d
porti ondd 2689 &t shewn) A theneottle 229 RiBYiHE ke Pdag N Rattieseal, Ehe @gdiebaral t hey
d t int i ; 0
ot t e 25 SO P elad IHifudeS TR en Occding B4 720 9MA LibollB Soofl BRE.
11 and vi12femdle Ibedny ring #20onfecbaeealingl hedds? 37 ptaviddsomdorae it lnabsedb2,

254 whi ch preferabl i nst, the reduced thread porti
235, 242 1 eovas Avp JBR ardcie RITE 22URd 3Histn P ARBOR T (B0 Hhe
respect tojiddi@id bbitlet2. hEradva0e plug 762 futHee intndrsssd RRdetiNalve tARer ring

alternative enbodinent, the reduced thread io portions 238 and 242 can be
el i m na?ed724iwhich e lexblsdand @ilowei the Yalteretainge 798i 1o be datredclipiatotha he

i nvention | @i | o afgqe,yg h i f 254
of the hea y%t@f%@ﬁ%éc@“é%ﬁ%&’?%@ﬁ%n ar gg%‘bsgo?ﬁg?%ﬁg@%\?oﬁﬁﬁo%% oach,
and i f desinterdal metbparting linafe tagtarssalindbeesisering 724 camdek tcapesgnit trace
228. ~s It izmtgo Ptef understo d.tgatD in eitger of these enbodi nents, there
is no requifPhsertaERing the INFIar (8 PEIEMN5%and 254, in a fi-nal position

Wi th respect toafRhatHo@ktdbodiehe enFREl 4324hd mttﬁem&ﬁ@gﬁmmcﬂ%s@e
bottle 22 or threads 238, 242. The protrusions 252 and 254 can be spaced

from t h# t verdaersrefificpast 726. f\@nt part Hi2A 3llewvssiRKe tum Al tacdepeeesivachin the

i nvention. f - NS i i I

a1 aned v PROBAEEMes  sisied BahRhuche thqlde RBRkh IR he toflo BHaley e
bottle or péimsiaribottiEi@Eerete réffilet hvatibbquite Asscar bpeselen inlHigsets, arva, dgpendi ng
on the nol di ng process) the_b?téle 2% 05. tr}r.egtds 2?8, 242 mag be spaced
apart f r oneRf 76r ¥ept rGrHR46 includes a p;Jora/fty of individual vent ports 730 which are



Turning to Figs. 10) 11 and 12, it can be seen that the head interconnect
2s 222 includes threads 256, 258, 260 and 262. Threads 256 and 260 incl ude
t he 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
bottl e interconnect 220 as can be seen wth respect to threads 256 and z30

in Figs. 11 apd 12. In Fig..10.it i i dent that th { rusi ons..or, .
250 ar'e af TRERPAHRY BoStEEReays BtRAied B 3R ReRlen 3831 e~
head | nt o1 coianeg! odddrapl M 2 | dentidh ety gausi IANa2prbrgired embbafdrie tHed

end of the thiead 260. Turning to Fig. 12, it can be seen

protrusi on iRE®idust vadteportn? 3B pedtadrquadi spagedvaboht afirstraydindtical eavihe

t hread base ang i.s dged agai the reduced thread T . portion 238
in this pr e?%fﬁ:éa' g??d&é?ﬁﬁf‘eﬁ%%e R@nﬁﬁ | edge or extension 268 of thread 256
engages ghe | oveimmsdib@ne befow e medugMmedfiddl earitpordd o a238cddy Lhiindrical
preferred enmbodi nent in ‘order to give 'sone extra support and engagenent
bet ween t hecavityeZifs. TBisctavitgdgeeives éha mwdraend of thet springii7d 8darichholdset ins
enbodi ments_in.order, to.be within.t spirit, and sc of the invention. -
Fig. 13 is RAPMUGRer ﬁ‘a‘%ﬁ%%r‘fﬁﬁgpﬂgn of> Prr?g'dr‘?ga@‘r?ﬁ‘ﬁc}gf%m?éc?f Yz seqand
depi cts t hr aadariésbeavdS73candrdfiv poll 728 deshstay Asidardiai i In
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270, 272, asylindridal cakids é3hbackintathe hritie endsed algwservelas arhaiesdn256 at t he

lrst refuced Crnenaeigrai SabRaaR b and RRHIAE it Rribfiidad Bi oono o
the thread 338 ek, ifthvitadi Vet poHe730NGToRInt 220t 128 @anDe elliMabPake d@giﬁ’

272, and 274 which are nounted on at 256 are set back sonmewhat fromthe
| eadi ng edgrOrb7 28 KRBAENSE allfyv Hiakeddsaigfe detreceingd yathimbntile 2dsiAt chmekt he

first reduc r pQrid i t..S_| nnegt .220. ne
aspect) t he@%%&gﬁ%szgoéélg% aﬁ%(’(i??gég%n vl\%gds}ég%éécggﬂ{ﬁnéfa'? iRAst Iﬁggaced
thread por thpim&¥Seddaperdieiquidofremetsdttie @2 incddsedbailé ot is A EazediiiiaUhe
creating such a locking effect, these blocks 270, 272 and 274 can position

reduced BhrRéeAgof | @ncentateo valgr /Phdspeeiissaleht dildneran Wim (Fiig.nd) s
appr opr i at &lon GRALLE G haaBSRACt AR bR IVBIEY S2BNECLA0A (e 13)-
It is to 20 be understood that siml'ar bFocks can be rmounted on opposite

t hread 260 dmbodimens ofRigw7b,ncHeicy.val@ 128 carobe efimmaied 13 thissemdbdidgergeen
in Fig. 14, a central_ station, 302 for refilling bottles 22 is conprised of
a plural it 3§ HW"H“m-t"ia/QﬁW gﬁ V('Iﬂlﬂ‘ me-sfq"ﬂte"‘}’)dgmeﬁfﬁg? §VEHHOMN| ch store

| ar ge anmounts of chgiteal i Sk i i uld
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di spensi ng MRy (18 G S AbEe FnEM A e Wl Ml PR va Raee e,
mount ed i n jhsrereBbly dresd @t imo pHRions Ex@nding downwhrdlpldndesdmBrintdatig 22-
The delivery bottles 22 can be of _the desjgn 30 discussed herein with

. . . Ca ¢ : 19 )
respect to Wtlydhe thigh cytindfigalespyity 798Her BigRleyAt0 e whith 3edmgut tubescanobe d be
wi thin the bbb i 1 i i ) operation, the delivery
bottles 22 %feg%?I"?ggje?)?&regfv}ofwlg?%é?rgz‘??lg t;Q]t&lreoirr%nt he di spensing head 310
Wi th t hetsconcent T BlNgeHeR OAECRIBEAGIGT G4 ckiden @ sAH cybpdrisahbed B2 _ ~~

The di ' j i 2 _(Fia, 14
San i nol uden oh AGIGY Skdical REREEIRA0E(ERGNS M Aharth netRriabhbh or
600 (Figs. dehtralSxjs I3D, AnhthelBistal evsk of theexlindgsicahgelunt0F4daand elefimedd in

d t of t with the, deli tl 2. f I of filli
o o B i ol ckicieal siiide 19b1 s avBR sy PEBPRER HBckEes ver s
bottle 22 tigqiffiahaad foHE 1BICAnd 784S aDBnoYraldipiiuia cHmakbd _%Favﬁrh"tﬁl'ﬁggl&@igééki ng

handle 84 (Fig. 1) locks the delivery bottle 22 to the filling of
Fig. 1. 3 tiedividual duid pete 76RuA§érumsduoEan the idteatal aeadyitWi4ththrbegtbtha | e 22

urged agai nst,the plun i rder i . tle using the sane
procedur es REEIE, &H@&gﬁﬁ %a/gv&hhﬁpeﬁge@ née,grf H‘%éﬁ rb?ggpg%hei Sa@'&ec{ﬁ“@s.
15a, 15b, amghglheadlepidtiFig.ne AemansbelscermimiFigotiBppositienedbelodean@hbble head
pl unger 600. As can be seen in_Figs. 1 g aﬁ% 15b, the pIunger 600 i ncl udes
a concent r dhe fluid gertpdoP a5 sealing ﬁa%j/ SGedhegp seatitg: beadz £AB rub @opinstt
port 606 (Figs. 15d and 15e) conmunicates with an internal plenurn 608. The
air vent 606 is , conmmunicates 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 val ve plunger 124 (Fig. 4a) as
will be nore fully described with respect to Figs. 15f and 15g. The

peri pheral wall 614 describes a right circular cylinder with a peripheral
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t5 Concentrate is dispensed into the bottle along, for exanple, path 630.
Air is vented fromthe bottle along path 640. Exam ni ng path 630)
concentrate enters the concentrate inlet port 604 and proceeds to the
internal plenum 608. Fromthere it exits port 620 to scall oped recesses 618
to peripheral indentation 622 to the vent port 104 of the val ve nmechani sm

92 of the bottl i d il ttle. .Zo ,As t bot t | i filled,
2t 1 vendaRntEaIA cHBisaL Futdc TUDAT e BRI re Mo abtev A slesuel 19k
i ndent ati ORféﬁﬁﬁnG 0 ﬁh'é@e%%%hrl\q)%gdé'%éséa%%e%?d g@ﬁ ¥ td’Bétselgﬁdngé?aNéeto

internal p 10 and out the alir vent 606. ce the refi operati on
i s conpl et ghe irternabtylinerizal swsfaceMidBesd thad fuidneannet bkl drawadh@l@hahd vahe

| | / i | osed positi hown in_Fig. 15f),
o8 ng. of fragtanfarh oyt e valie e ehssd it o5 Boaadninat e fhe d
can spill fs%QEhdagg?@953|b%l&3ﬂufﬁhﬁoﬁl@?%?:: Q@Hu&{@gﬁPﬁ] %ﬁrsi‘e:tgfg{aﬁché%tﬁer”ew

| ocati on, suc or exanple, a satellite’sta
Appl i cabi | itwe skmlicgibebds S&Ertof prowide Heetteh eealing. hMqredientthiesvsadlingrbeads

satisfies the ne of 30 safet ecgnony..and efficien t t by the
prior art. %fﬁec%ﬁ(ggérﬁre?ﬁn\feﬁf i Sﬁéﬁ)ﬁ% INgedIthough PR ﬁ@g% 7%8 18Ad tpgtreate 22
whi ch can | o0t ; et N R t :

chem cal s ﬁ%@gﬁ\g%’?&aﬁ%@ﬁ?jf@@&%i‘d f romttﬁag : (?)étet PgBB ur t“ﬂg?%atdﬁe
desi gn of (7186 ¢ar hisoghéheaed 2mdi tillsahthint peed skalirgondNitt tha edivezaechanism

hem cal t be di d fromthe filling h 20 until its chenical
e 08 OBNRHE QRANRCTEhSRPEN iy o Mt AN PR S CoHEERYF 5t Give KBt cal s
with any p%??@d"ﬁ&éinsﬁﬁgis HRgFMbY esrmdn?lbdrtt?lsg dx®ridscoadéwiife ld Veﬁ"{otc?ﬂﬁéy

th
squeezed durTng distribution and handling, no concentrated chemcals wl|
be urged owalvefsletnee F06s0t that vacutre canphe: delikereg dnwmughuthermungeroil 2leada

mechani sm for tracking the utilizatjon entrated, chem cal s, i n order
to determi Héei\fahﬁﬁngm rzpéfd%@h@% é’g{ds?§$§eb Fn&_o ﬁi'%ﬁ’ﬁdﬁ?r uGe§rad
appl i ed. OcBREedtRAbYNAR thesiRRCthe fRIW peRI 70 SF@thdrhas icAMasd §&dh FARIgPS7L
obtained froma to review of the figures and the clains. It is to~be

under st a6d Withathe yalvermeeftanismaROsn Hle epen pasiten,i with thencanseatratsl \aieel 764d

Subst |t ut ¢ PeRRBSE o3 Ry 3F88BaEheat 1Enid 4ieHe? AuBRingGa Pl irear fraate

syst em conpniseplice diufd tHat RodReadont dftthe tuttal imttey epemeestitiod dpFid. | F7owi th a
bottle interconnect; said bottle interconnect including a fluid port and a

vent port; sgficient@ifacampase Baiaan HienyalyrirBd and ther walliof Ahe festmylingdrical
i nt erconnect; . j Ny i i t n
cause the. FPUIA7Sb PR FE piby geRRntart BRY RN R SR e Wt 2
an open a0ombttEup2t iThe. abdveTibeus)tettieenfadt toaisaalitg widheivenspod 7a6tprharily can
cause the fluid port and the nt .porf to open toget . .3, The system of
claim1 whéCeys g’-’aﬁ OYB D tSr Yf% ij%v”a%\e_et°ﬂe§0?ﬁil‘ﬂﬂ i it}gétc_’fptb%‘ﬁ?‘@_n);%ds a
second posirkiQfed ) theVahRulbP feREEURDbS tHe VAQeSREARE: POS] Ivhare Séttdcd by d
port and the vent port are open. 4. The system of claim3 wherein said
act uat or i seklnggng 768|witmthehangledisidegeafl rapessh’ 68 pravides @ pristag seaband
first and secpn ! 1 ot recdls 765480 cl al rein said bottle
i nter connec?fmf)%gf';ﬂ}ﬁzi%e éggirpﬁgfée%%%ngerér\%%dg% acéaego%éwvéégall'd fluid port and
sai d venks port. As shown in Fig. 17¢c, the valve mechanism 700 has a refill position
whereby the valve 704 is urged further downwardly and at least partially past the
vent port 726. With the valve 704 so positioned, and with a refill head 600 such
as shown in Figs. 15a-15g positioned on the valve 704, the bottle can be rapidly
refilled with concentrated fluid. It is noted that the refill head depicted in Fig. 17¢
30 serves the same function as that depicted in Figs. 15a-15g, but is slightly
elongated in Fig. 17c.
The concentrate vaive 704 further includes an annular sealing bead 762

which is upstanding from the cylindrical boedy 742. The sealing bead 762 is

-
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6. The, system of claim5 wherein said bottle plunger can open said fluid
port and vent port substantially sinmultaneously. 7. The systemof claimb5
wherein in a first position said bottle plunger |eaves said fluid port and
said vent port in their closed figuration and in a second position said
bottl e plunger causes said fluid port and said vent port to be open. 8. The
systemof claim 1l wherein said bOEég%H; terco nect includes a bottle

[

engagenent TaeRiVeqd A @RNEIR TEEeRRs fedi g f”%ﬁﬁﬂ”%agf@CQem“ potith aind
said head iddonRPRlcdid 4% BohealROYRIRTPOL oy r@gﬁ@@ 8a0e

sai d bottlé) ag erre device in or to secure sal said
bottle. 9. aﬁlde1m($hersleaf ng baadn782ieime receives mﬁthsaardwmmcesgagermﬁur@bw ce
and said bottle engagenment device can be rotated relative to_the other in

order to séﬁ%ﬁr@eéeaﬁsd“? leakpge balvren HeIG R BSehaRISTA00 aSGlSB‘? filipgdesdld - 2
Decerber g ﬁ’gmllgg The TestaBenlrafd dile %owheﬁﬁgn.me%f deBAfd g ogeTent
ottl rela

devi ce and sai d e engagenent device can be rotate

ot her jn otidetris receiesdimearmailar recéss 7@ bethe talvesetdineo70Bdn oider tdheasty em
of claim1l Wherel n nore than r}e fill hea can mpunted to a wall and
7 765

connect ed £82hP8H(ReSLtE Vave fU4ngnd |trl]ﬁ (y%lvgn@ BRY 785 withntheayyalvecTodén gor e
than one boidded MENifdh la3 §H§J\A%rfﬁ m?t 7, C%Eeﬁlv@(@tﬂ #u‘l‘ﬁhgr Iuﬂ}%ydﬂ% &gem of

claim 1l wherein one of sal head and sal obe
and the ot fgarda)‘f?&anhcbmieltaihmmdteacpoahm shithe dpoingl740. ncl udes an i ndent ati on

t hat i be t that the bott ' dt th
111 ng Thead. | 1 TASHUAYS SEF20P (108 3 oRcrIos S5qie BAdaR b7 SSaimdoL tini n
sai d bott| kﬁ?ﬁﬁ‘ﬁﬁﬂ%’e Va8 wodermﬁé Yio8é&d baﬁlmah%sasm nchétH'é n Q%afé,renhig a

devicetha can read said identifying indicia. emo cl'a
wher ei n saisteaveeta ingiudgs ianutidyi 22 and addeamie/ of eshendpmgl drad/mvyardrtber:hm)m

e o TRaYhated SR ttg B4 ren BReR P e ve 27T A Hia FibRyS Hoddsand
bottle systgfﬁuqermbwomon@ Sidahkie fend wiid7e4 h@ﬁ«féehea%@%ms%h ghgottle

wi th a bot I nterconnect with a fluid port; and said i nt eT connéct
i ncl udi ng aalyleusigeve Wbt e eernal\seefagetatetba bzod‘Yi 722 ipadedes dualaswhliag

second positi h th er Qsition.sa
sort s cakeat g oaihiar e Forfy Liiahibst MR FRF R hGENE! ReSiGbGed b
I nt er connegg thenﬁhmﬂﬁ,ﬁ s@albaid te epesosming b :gemwrueebnayfyrswﬂﬁ: SAdiftefl | Ui d
port, and said head interconnect includes a head engagenent device which
can engaget@amaer@dﬁtpr@per sealing between the valve sleeve 706 and the valve plug 702,
when the sleeve 708 is press fit into plug 702.
20 - The valve retainer 708 has a sealing bead arrangement 778 on the exterior
cylindrical surface 780. When valve retainer 708 is press fit into valve plug 702,
the sealing bead arrangement 788 holds the retainer 708 in plug 702.
In the preferred embodiment, the spring 710 is specified as a thirteen

pound (57.8 Newton) spring (in full compression) although the exact spring force

[V
wi

will depend upon the opening and closing pressure desired for the trigger 40. The
valve plug 702 in a preferred embodiment is made of low density polypropylene
for ease of insertion into bottle 22, while the valve 704, the valve sleeve 7086, 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.
-3~



engagerent device in order to secure said filling head to said bottle. 17.
The system of claim 15 wherein one of said filling head and said bottle

i ncludes a probe and the other of said filling head and said bottle

i ncludes an indentation that can receive said probe to ensure that the
bottle is secured to the filling head in a desired orientation. 23

Substitute sheet thS pl BBsefene i éf,\@ﬁ aid
bottle is encodeAdss:Mgr% Eél(%%gﬁ'?rlfﬁyél)% [ ngl L-lclz[-tg?rand sai d frflf:;: lIq‘:%inagéﬁe ﬁggqgé

devi ce t hatvabenphusgdr d@ddof thenbbttigi 2 witidthe alunger 68 fittingi intp lReddpdshingise

oy st og 20ainatdne) e Puidrical i 5o Or IRENRRE pRREr 1140y The,ratessed od

to a bottl ‘Eavﬂyéqgscﬁ'tﬁe g%ﬁ’qérréeene%%hd'reeéusé Rk ReRl WRGRL Méﬁﬁg%ﬁﬁcée
en 0

noved betwe I rst lon and a second position in order t
fluid tosbd36i whzshsiedittedoim taebaive plungeodgh. tW&hftheItrlgng;eme@xdiepEé)sseﬂhme

filling head of c]aim 19 Wne e| sai dﬁ)‘{)g \g udes a cylipder adapted
for being PEHESI&P Boes tB%r"la V@rP BP9%h P FW"’" ° FIRECPNHROsHioRcHpersin
claim19 whet a (o] | d e e

claim 19 waede al%éﬁdtl&hdﬁ 24 i BB@\CEhéj%hF%ort”QbH 8id andefdq B@&Q@%t L

sai d plunger, which head engagenent eV|ce 1S
for securi sgnalanedusly. i nf ahaag timetthe flling head 20 bebemes| feimayedefrdrmothec| ai m

order Lo cbhie235Paty PP ISR R T0h T8 HseReaeSudy Shes "Rt b rsg it
claim 1?%aglﬁgudﬂa'ymr§e@&r@ea@@a;naﬁ@brt 2P Er%?ﬂts‘(%s@d Bodidr | ?eoéhtﬂpdé‘ﬁc}: o

ensure t I's properly Teceived and oriented wth respec
filling heagilage.of thacéntrated ghamécsivfrom the otte 22cl udi ng a deV| ce adapted

to identify indicia iC of.t | i.n ead, of

claim 19 incl udﬂ?l@ ;ﬁ\%&rﬁyﬁﬁ’nﬁ%flﬁﬁﬂt gj%égé’%t ‘f%re@?%%%l&h 415'% Ba&sk tle.

26. The {1 ahi OGireAbreé telcties Adipor108.ng: a trigger; a mechani sm t hat

operably connects said trl% ger to said plunger; and wherein said nmechani sm
d

has a first posiftheoRogd22 'éﬁ@fntﬂ‘cb’é@ﬁtlﬂéwlfwﬁé indicia (188 (Rig.ggemwhich ima
17t PO B nAbaRR bR hRuES S oP SRR A LR
second posiddien, mignetically encoded indicia, electrically conductive encoded indicia, or 3-
dimensional encoded indicia, or other identifying indicia as may be used in the
trade. The filling head 20 includes a reading device 160 which can selectively
read indicia 158. It is to be understood that the indicia 158 can include a
20 programmable storage device or strip 162 such as a magnetic or optical strip
which can preferably be one time or multiple times writeable. The filling head 20
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 filing 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
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Substitute sheet - 2 Decenber 2002 27. A bottle adapted to be secured to a
filling head conprising: a bottle interconnect; said bottle interconnect
including a fluid port and a vent port; and said bottle interconnect
including a bottle nmechani smwhich can selectively cause said fluid port
and said vent port to be open. 28. The bottle of claim27 wherein said

b I hanj. | S .a.pl i f fi . i Ll
second_ poshontianashadipRrdefEiy - 6der 2 PReFe BNy o ot bRk A hor
and sai d veRdmRalsis #reincaysent bottldas dpetribedhergimabboes | e of claim 27

wherein said bottle nmechani smcan open_ said fluid port and vent _port,
substantial |y shensandreeseen yn Fip. 6.1¢he Hng headr2dingludes7 rrelee i A6 wuhigh
bottle interconnegct includ tthe. e e t. b i S
sai d 1 ui aepenes armidat B | TS BRI RS s RGERAY B WATHRET, .
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said bottle interconnect has said stepped thread with said thread portion
with a reduced thread depth and said head interconnect has said protruding
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mating thread of the filling head without having slippage between the threads of
the bottle interconnect 220 and the head interconnect 222. Comparing Figs. Sa
and 9b, it is evident that the first reduced thread portion 238 has 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
—fb -



sai d plunger noves along an axis between the first position and the second
position; and wherein said fluid port is located along a line which is at
an angle to said axis. 51. The bottle of claim48 wherein: said plunger has
a colum with an external surface with the second channel defined in the
colum; said colum has a proxi mal end said and a distal end; said fluid

port is Iocated adj ac‘ent ald di st al rou i.d external surface of
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It is to be understood that in an alternative embodiment, the reduced thread

10 portions 238 and 242 can be eliminated, with the embodiment being within the
spirit and scope of the invention as claimed. In such an arrangement, the
protrusions 252 and 254 of the head interconnect 220 would be enlarged so that
they would approach, and if desired, wedge and mate against the exterior
cylindrical surface 228.

15 It is to be understood that in either of these embodiments, there is no
requirement that the protrusions 252 and 254, in a final position with respect to the
bottle interconnect 220, mate and wedge against the bottle 22 or threads 238,
242. The protrusions 252 and 254 can be spaced from the threads and still fall
within the spirit and scope of the invention. The reason for this is that if the bottle

20 is not fully aligned with respect to the filling head, then protrusions may contact
the bottle or threads. However, if the bottle is properly aligned and depending on
the molding 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 and is wedged against the reduced thread
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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 multi-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 refill 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 delivered in bulk container 308.
.—/.p -
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circular cylinder with a peripheral external surface 616. Described on the external

20 surface 616 are a first plurality of semi-cylindrical or scalloped recesses 618 and a
second plurality of semi-cylindrical or scalloped recesses 619 (Fig. 15e).
Recesses 618 communicate through a plurality of port 620 with the internal
plenum 608 and recesses 619 communicate through a plurality of port 621 with

the internal plenum 610. Figs. 15b, 15¢c, and 15d, the external surface 616

25 includes first and second peripheral indentations 622, 623 which are located at the
bottom 624 of the external surface 616. First indentation 622 communicates with

all of the recesses 618 which in turn communicate with the internal plenum 608.
Second peripheral indentation 623 communicates with the recesses 619 which
communicate with the internal plenum 610. Plunger 600 includes a first sealing

30 gasket 626 which is located circumferentially about the external surface 616, and
second and third sealing gaskets 628, 630 which are downwardly dependent from
gasket 626 and which confines the scalloped recess 619 which provides for the

venting of air. /9



1079! 10%& () - ??FASBBC/ DMUBb@ L9* #10% r & () - ! TL3" #10%ld&' () - 3! L3" #10%h& () -
3v: @10%.L& ()-!'w @10%P& ()-! " @10%JU& () -/ DDDEEj FnFnF} <. @ 10/ /

1 $7M 109% /

& ()-7M 10%& ()-°, 2&10%& ()- G, 2&10% & ()- GO10% ()-! KL9*#10%wW& () - nFoFp
FFGLGGCI gE@ 10/ / !'$LA9F "109&' ()-!109%& ()-F 10%& ()- @10%& ()-0l!10%& ()-
107 [ 10/ [ ClpghicgUbrivg6fEeand 15g, the refill head plunger 600 is shown mated to

10! $- #10%EE&' () - ! $- #109& g)-ll t1109%& ()-!#10%&' Q-I#w%& lg s #109& ()-r
MVITNNOSOOdBE@al\® glunger 124 of the valve mec anism 92 (Fig. 4a) ig f recess

A0 ) o TR MG b S 08 Qs e o
101 8109%&' (924! ZFhdPariphetal-wAN SxHSIMplaider 600 is recelved about the plunger 124,

10! 11 10% & () Y! 10% & (ﬁ-lllo(V& ()-9f#10% & ()- 1110% & ()-!F&
& 109& 6) - WETRARRAIFwEN 814 ¢ a%ﬁqw&l#&‘:?')’ed ﬂ#@@f@%o tee(neripheral vl K14 ) - |

or11 v, sa s elte et b ) WMENIERBNG, 154 el plageer 1845t v 1
0% & () - i ¥&ickseZpabichand. thlln® flui pés{es beth@ehQhe filling head 600 and the
ig:g/gz‘!lb%%ﬁ% (Ingtl\gh%%%& ()-Y6s!10% & ()-f5, #10% & () - Z[\[[[ \ p\ dEdV7
In Fig. 15g, the valve plunger 124 is in a depressed and opened position so
10 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.
15 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.
20 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
25 106 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
30 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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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 filling head with a head interconnect;

a bottle with a bottle interconnect;

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

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

said head interconnect including an actuator 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 actuator 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 position
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 5 wherein said bottle plunger can open said
fluid port and vent port substantially simuitaneously.

7. The system of claim & wherein in a first position said bottle plunger
leaves said fluid port and said vent port in their closed figuration 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 surrounds said fluid port and said vent port, and
said head interconnect includes a head engagement device which can engage
said bottle engagement device in order to secure said filling head to said bottle.

9. 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.
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mounted to a wall and connected to a source 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 secured 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 bottle 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.

16.  The system of claim 15 wherein said bottle interconnect includes a
bottle engagement device which surrounds said fluid port, and said head
interconnect includes a head engagement device which can engage said bottle
engagement device in order to secure said filling head to said bottle.

17.  The system of claim 15 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 secured to

the filling head in a desired orientation.
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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 fluid 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.  Thefilling 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.

23. The filling head of claim 19 including a probe adapted to be
received by a bottle in order to ensure that a bottle is properly received and
oriented with respect to said filling head.

24.  The filling head of claim 19 including a device adapted to identify
indicia which are placed on a bottle.

25.  Thefilling head of claim 19 including an eductor which is adapted to
draw fluid from a bottle.

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

second position.
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28.  The bottle of claim 27 wherein said bottle mechanism is a plunger
which can move from a first position to a second position and with the plunger in
the second position said fluid port and said vent port are caused to be open.

29. The bottle of claim 27 wherein said bottle mechanism can open
said fluid port and vent port substantially simultaneously.

30. The bottle of claim 27 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 filling head in order to secure said bottle to
a filling head.

31.  The bottle of claim 30 wherein said bottle engagement device is
adapted to be secured to a filling head with a rotational motion caused by a filling
head.

32. the bottle of claim 29 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.

33.  The bottle of claim 27 including identifying indicia which are
adapted to be read by an identifying device of a filling head.

34. The bottle of claim 27 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.

35. The bottle of claim 27 wherein said vent port is located about said
fluid port.

36. The bottle of claim 35 wherein said vent port includes a plurality of
individual ports that are located about said fluid port, each of said individual ports

located on radii extending from the fluid port.
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second position, said fluid port and said vent port are open.

39. The bottle of claim 27 wherein said bottle interconnect includes 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 position which closes off the
vent port and the fluid port and a second position which opens said vent port and
said fluid port.

40. The system of claim 1 wherein:

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

41. The system of claim 15 wherein said fluid port includes a
mechanism that allows a selection from at least two dilution ratios.

42. The bottle of claim 27 wherein said fluid port includes a mechanism
that allows a selection from at least two dilution ratios.

43. Afilling head and bottle system comprising:

a filling head with a head interconnect;

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;
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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.

44,  The system of claim 43 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.

45. The system of claim 43 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 0.050 inches (1.27 mm) or
greater.

46. The system of claim 43 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.

47.  The system of claim 43 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.
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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 fluid port communicating
with said second channel;

said plunger positioned in first channel; and

said plunger having a first position wherein said vent port and said fluid
port are closed, and a second position wherein said vent port and said fluid port
are open, with said fluid port extending past said distal end of said first channel.

49. The bottle of claim 48 wherein:

said vent port includes a plurality of vent ports located about said first
channel.

50. The bottle of claim 48 wherein:

said plunger moves along an axis between the first position and the
second position; and

wherein said fluid port is located along a line which is at an angle to said
axis.

51.  The bottle of claim 48 wherein:

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

said column has a proximal end said 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.

52. The bottle of claim 48 wherein:

said plunger has a third position which allows the bottle to be refilled

through said vent port.
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