8 July 2005 DOCKI NG STATI ON AND BOTTLE SYSTEM s Technical Field The present
i nvention is directed to an apparatus which can dilute and _di spense a
concentrated chenical such as a cleaner or disinfectant. 10° tid¢ 89%und Art
The prior art is replete with a plurality of devices for diluting and
di spensing econcentrated chemicals for consuner, commercial, and industrial
applications. -These devices have in-comon the pur pose of using the
econoni es of distributing DSPEKINGISTATION ANIBQTEUESYSTEM t hen dil uting
and di spensing the chemcals at is the custoner's |ocation. The chem cal s
can _be distsributed in bottles of various .shapes and sizes. In sone
situations, the chemcals are distributed in bottles which directly mate
with the dispensing device. In other IfghoisgbEieldhe chenicals are

to ;VGLS?t I e i crf T aesatveiEn RE drkeR 8561 adbarsilis BT 33h s ar

devices, by whspeHeod coneenttted chymicl Sutis ad af sleanésmredisinfiLtahieaner s,

d|S|nfectants waxes, fertilizers, -weed killers, and the |like. For such
devices, and in particular for industrial and connerC|aI devi ces and
syst ens

, 1.t is highly economcally a _ Sa 0 be able to ship and
di stri but ébchem cals in very high cowmﬁ ‘Such hi gh concentrati ons,
25 however, can beHROpHE EY S rep MeWﬁﬂﬁ@f)ﬁﬂbhty@lﬁﬂ@@bea%pﬂlmmgn%&a% ensin
materials nust exercise care when handling containers of such concentra?e

nmateni al s. -tROeentizied ehemicals)&oRersumen @esmearaiali ange industrial capplications.

Sttach o a BUPep&RYlcES e BORIAGE the ABoM of s i BB HeBE M bt dRthltng
initially COﬁﬁémﬁ&ilyuﬁB@hmmtét@dltbrﬁﬂaﬁ@ﬂie?ﬂdﬂuﬁmg arsd als@eﬁgmb&hémh@hﬁcé}e at

opened only when said bottle cones into  conmmunication with the dispensing

head. I'n slicheactsiomens: lesatiomcee ab@auca@ném A distihnted netbqiﬁea; of vagdus

fromor |eak I

designed in gﬁ%‘fo]ég ah nﬁgégtﬁgt %%ﬁgéﬁf eg é— %%%agbﬁﬁ%t@g@ga 'h&%‘%ﬁ%ﬁl S

cannot be di wprisditedtly matnwithths dlépehsmgIQevioe. alrsofher iistandes, 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, feiﬁ!izers,
-weed Killers, and the like. o '

For such devnces and in partlcular for mdustnal and commercnal ‘devices
and systems, it is highly economlcally advantageous to be able to ship and
distribute chemicals in very high' concentrations. Such high concentrations,
however, can be poisonous, and personnel contacting or using such materials
must exercisé care when handling containers of such concentrated materials,
Thus, user safety becomes an important issue with respect to such dispensing
devices énd systems. Ideally, a‘dispensing head would attach to a bottle of
concentrated chemical, which bottle is otherwise initially completely enclosed and
sealed. The bottle seals should be cpened only when said bottie comes into
communication with the 'dispensing head. I[n 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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concentrated chemcals and a diluting fluid such as water. Prior systens
include bottles with dispensing ports and venting ports. However.  the
operation of these ports is often not coordinated vvel | and 3 #dy@00% renains

the possi bi | {dmidass Jddﬁ'o@sbéaﬂlsﬁﬁngéépwsﬁ@rﬁ Pﬁptélﬁgmﬂobn%gqqgteoq ;of

ports. Another safety Issue Is the proper disposal’o
the bottle |r50nasmtrladaedjcbemmﬂs afd ai diluéing loicbsigth aseyatdi.ng the raw materi al s

or through a landfi.ll, { I §_i port ﬂt th ta’jhe di spensi ng head renove and
di spense as nuch DfO% [§¥S e&%d%ﬂﬂ&%t%% Eﬁe‘f‘rﬂ% ISPRSING RGNS @nde¥enting | parts.e
or no concerfipakeer, Cthsnaﬁﬂaﬁo "of ms&%&?ﬁﬁé 'oﬂen'Holaggblld'uf%?&gxﬁéﬁ]ﬂrﬁpﬁ"

the prior art |acks any mnet or system accounti ng

t he anounts eramauyspma)ﬁo-hmwrﬂmaﬂwdscharbeodabpemdwmadf:@rt&ﬂlynmoﬁl' tﬁ€§égﬁﬂs' n
order to nonitor jhe efflmnt use of the concentrated chemcals

SumaU Di scl osur Rpthenga @ﬁyﬁ&thﬁ@w@é%ﬁmsah%mspsnt bettlei riéthecbiottle is

over com ng § ng
0ot Comt 09 W beRBbeg BRBRACH MroudtPRE/ERT e Ay Aldtelis B Mcllol Rrdfii)
cont ai ni ng es)nmpmu'lraat dHat hlesri dispensing drecer r&moe@faﬂcy &?emé é§CMhéhebﬁ/the
dilute and d| S e _Co cenlr ted chepj cal s, at_a desi | ocati on.

Accor di ngl y EC2R® ﬁﬁ #$,R05%{0lenteaviAg; itle Gase conrentrated chemicals: ‘and

bottle sy§tgqgggmy_|5|ng a f||||ng head with a head interconnect and a
bottle with a bottle interconnect. The bottle interconnect includes a

fluid port and a lnveadditiam tto tbadatbdn.ce hthadpriovt ericlagkecdny MmetRBd | SrUEPStahp foRt €
with the bottle int effgonr}:ﬁgr 3 25 head i pterconnect includes an
actuator th3fC E'émftsa aF'I“[]Q hﬁ(ﬁ"‘f“’%cﬁ%wepﬁf congendisted chamicals iteat

f
and 5 second pun ] GiHunssaTHr Sragt £ manBP AT, roBh UER 81 e FoneBRiated””

si mul t aneoushgmical® I n still another enbodl rrent of the invention, a bottle
is provided which has a fluid port and a vent port and a device whi ch can
sel ectlva cause said fluid port and vent-port.to open in order to

di spense fluid fromthe bo%ﬁﬁmﬁ.&ﬁlﬁﬁu&g&ﬁm

The present invention is directed to overcpming and Qre'altiy enha.nci‘ng
upon the prior'art by providing a docking station and bottle system which includes
afi lhng head and a bottle for containing concentrated chemicals in order to safely

20 and accurately dilute and dispense concentrated chemicals at a desired location.

Accordmgly, an embodiment of the invention includes a docking station and

3 " 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 ahd vent pﬁrt
to open. _ -

In another Iasp'ect of the in\}entidn, the actuator is niovable between a ﬁrst
posiﬁon 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 dispensa fluid from the bottle.
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In a further aspect of the bottle of the invention, the vent port is

| ocated about the fluid port. Further, the vent port incl ud?si g‘ﬁl’urality

of individual ports which are |ocated about said fluid porq 80 of said
fromthe fluid port.

i ndi vi dual . t ad] t epdi
I}:)Inuln\éiaru?s B(r)::)visdg e’r‘JP ﬁﬁ@éﬁ%ﬁ? @f {"@ QPE“?F)émfﬁ' H emlaﬂdt%wenbnartt:ﬁelooehed-
port i n-or deraie,taRsMuid poRe" FirtRarTthe ¥eAPBBIincil.Bks WRkirfly | 3ﬂ$3’1$|??1pﬁ§s

through the vent port while dispensing con trate
fluid port. |whightarerotated atxm&sialdaﬂuidrmrt n&athi &frsaimﬁhdiw@!hél bbhb'aﬁ@ Ibenda

are assenbled to _a,manifold r ef bly affixed to a wall in order to
provi de a mul?1 @ Edi FMeﬁ'&'"& O%glibecfm AR st Plungesns cprayidedifermaaverent

di ff h
ot on s, Tpithvetame ARGt and MEVER fort I'ofRR k0 BheR TRE Mo NimbiahaSisly
connect ed t o far smnting tife \botis thioughgthe \fdrﬂXpMewhn@rmypéns:@ 'Bor!{:f‘énén%te%

further aspect oOf the inv n,, the filling head includes a probe an
bottle inclu @W’PW@HQBttE%%UW% can receive the probe in order to

o entati on so-tnar Yef aROURTEEECt SO Rybhic, MyNFR ull PeRES ks assembled

ef fici ent ) y dmch maha’bldnamdil rafe aéfxa@dyto alewlieinesrd |
s mm?l uid | gft in the %gtt? hﬁ?‘hub g Prﬂ.llhﬁ?(*lhng

wi t hout i‘ngl fi resi du

further e £d@ 9 rsalien yhich t@%&!&ﬁeésﬁs“@(%dﬁarwdlfﬁemnt dadeentrageidng
i ndi ¢i a and thenfiddid.i ng head has a device which can read the indicia. The
Indicia allows for accurate records to be kept by an information storage

device with respéranother enbidiinentof tre ivention cafilRgetk &N &Thideq Whic s
further aspect . ﬁ% thq? |er ntiop includes a systemwth a filling hea
bottl e wher ePAMaRE ap IWWS RAM BE (CoRRecied da |5|$!Jél‘rac@ﬁn@ailerathmugthleabﬂ&mible
has a bottlecﬁMﬁf connect. One of the head interconnect and the bottle

i nterconnect has.a first thread being one of (1) reduced in size or (2)

elimnatetsiin a flrrﬁt aﬁ.g‘trmmasﬁbet mﬂtherinwa‘nhbhﬁtﬁwf’dﬁhg heae ifehiesh pRosk b8
n whi.ch is received in the flrst regl on

bottle inter t, pratr usi
in order to %ﬁsg?tlﬁ Bring ng% 'F@e‘Fté?ﬁ'f‘l‘WEd? GaFH§°¢'VPIth¢|@fhb%1dj’\ oglgrhtoensioe
enbodi nent  hghat 3hd WHAES a r
bottle can be accur ateliggggplétar&gn f”@gﬁ’gfé“?”s er go%\éﬁgpa&feég%té?{]spoﬁ?ﬁefm
filling headexampleathe ad:zhtent:aeol‘ot:hlmatuottlﬂt::ancl:irtnafa*'at:.term?C'ehﬁrls@!iimam’tzilF:‘;fbcffﬁ‘uﬁI@fe‘l&$
t he di spensi ngp { HUIdtIIr n?_l
Ie ed by the filling head without any significant residual fluid left in'the bottle.
20 " In still a further aspect of the mventnon, the bottle is encoded with an
identifying indicia and the filing head has a device which can read the indicia.
The indicia allows for accurate récords to be kept'by an information storagé device

with respect to the utilization of concentrated chemicals. Still a further aspect
of the invention includes a systemn 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 botile 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 filing 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 dispénsing of fluid from
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8 July 2005 the bottle through the filling head are properly aligned:
Further, such a system ensures that the bottle can be nnlqﬁgéig @ﬂ
i nexpensive and efficient manner. A further aspect of the i he9 is a

refill head fge betilel thrdunH fiee BAg Head Bk " slighedt O yt
be seen that an object dZ}ggthe inv%nt_i on sp{cgﬁgrgoviggggtfgphgeﬁ%{@ng %g%r'
a bottle, a deasiragthatihedotiencarbbe maldey in amirexpeasivesarabdfficipnt psdrareri n

o ‘Fhe' procent | nvhiuSs Fastet oCRRIATER K e B Readlo fnindue batle. °”
systems which are FRi® dc@offif ?6‘@!1@9?6\5% {t@éﬁ%‘@sé@ﬁ’ tﬁ%‘teérb}:gjce?t gfiﬁfg‘v@htigﬁ

spil l age of concentrated chenicals. 10 Is a further o
present i nsensippavided fooaifillingf hedd, mpbolada ddeking station amd sottie aystemhiand & e
easy to use, convenient taq 'cognect , g.gg&heffici en aiF’E t hat,. any concentrated

cheni cal s carfQ9d BRGTHY AL, PAteeds not addrasseddnptiedrriasigrect of
the present i nventy ahgbiebNer ! ireSefEitvEAin Yo Brovidé 0 fflnd febg, hbtissn9

head with a proper orientdtion wthout spillage o 'S conce
chenical s. . ldnd syslefsrwhieh arejsale toliselandode nabtexposenhe Wser ¢o [ pyicAtaf 6f
a system for éacklf[\o%@usa@&eaf concqnt rated chem cals by providing

d
encodi ng i ndi%Fil@96Pfdpnceq &DeqieAlSndi ci a readers on the filling heads.
An i nfor i on st I GB; : b Bk ers
in order n?:g recor gf ?%ﬂﬁ@a%gs{)e%@ta Lteﬁég%r%tg ?g@ﬁ@g@n%rgtcﬁ @@rﬁdeénbl!'é?ggggg‘ewg%s.

QO her obj ect aandasyséemns vahich aule @asydosuse, doheenientitd iconneet) dnd efitRhD &Y that
froma view of the specificati,o t he fi.gur and the clajns. Brief ‘
Descri ption @F‘yt%é‘cﬁ&ﬁ\ﬁeﬁgé%c%ﬁ (’j?"ﬁ’q %‘ﬁ"ieiéﬁé‘ 19880l Ealio. onal view of the
filling head of t i ' : t javentian.. Fig.
2'is a side cr oss[ptgig(?’tQ ?gﬂgfﬁsic’g&% ggﬂjselt grgetsgﬁt {aﬁéhtlﬁ‘ ﬁaggtnﬁgggyeo?é'lt‘ %gs;ly be

i nvention. Fisgcurgd ite thesi filingi beacgpawithalal yropers orismtatiom ewitiodutt leeiliagit lo?

i nterconnect 30 hani sm.of the invention with the val ving nmechani sm
r emoved tdSSEBW?rﬁE""%&ﬁbe”‘éﬁﬂF'fl uid ports nore clearly. Fig. 3b is an

enl arged view of (g Petihsr bEfREr 6PTSBrdsent TRAABNSE PRANEe fbaFlyRteridor?
tracking usage of concentrated ch-emicals by providing encoding indicia on the
bottles and indicia readers on the filling heads. An information storage device can
be connected to the filling head readers in order to record the usage of the bottles
20 and concentrated chemicals. . | _
Other objects, aspects and advantages of the invention can be obtained

Y from a view of the specification, the ﬁgt.ires and the claims.

Brief D ot £ the Drawi
25 Fig. 1 is a side cross-séctional view of the filling head of the invention
secured to the bottle of the invention. |
| Fig. 2 is a side cross-sectional view focusing on the filling head of ine
invention. ‘
| Fig. 3a is a side view parﬁally cross-sectioned of the bo&le interconnect
30 mechanism of the invention with the \}alving mechanism removed to show the vent
and fluid ports more clearly. '

Fig. 3b is an eniarged view of the bottle interconnecting mechanism shown
in Fig. 3a. -*?{ -



8 July 2005 Fig. 4a is a crass-sectional view of the interconnecting
mechani smof the bottle including the valve mechani smfor o&eni ﬁg%and
closing the fluid and vent ports of the bottle, with the VBife 2 hani sm

in a closed positi@f [ Q. .40 i lar.to Eig, .4a with the valve

nmechani sm f of openﬁ% {%gs E‘sgré’ﬁg'é?h@aﬁé’ '?‘?L?lfdﬁﬁdﬂfae\f'é%“%‘ﬂgsmﬁgﬁ%ﬁ@d“l the
an open posi t befile ficiudifg ithe ¥aher feRahEM rpefingand EREM th H‘%\ﬂj -
of a bottle without a bottle interconnecti r_lgwryech%ni smi nmgr dé?ﬂlﬁo S 0\%&'?1tt
bottle and fi PPIAPfHebottly, withribavalveonaehanismin @ clesed pasiivde -

cross-sectional vi o] al L.ye dijoent . of a fillin to head
engagi ng the bottl Eﬁjf‘i%ﬁgs'@hg{zpﬁtﬁ% ‘l‘%@ﬂ'bg?%ﬁ@é‘f? \F@e?}?%m%% apseINHhgnd
station i ncd ugloBthgithe! flid'antwept pbits deprtedinaiisosonpeshied to a manifol d,.
and-an inforpation storage device, Fig. 8 is a top view of.an enbodi ment of

the bottle of the Figvérisidperspegtiveodewofanmitarnalive/embadiment dfasbbitlerwithout
sectioned thr iy -9a of Fi 15.8. Fig. 9b is a partial view which
has been sect Aarate ARERR iR Gwlortin i grdky. 1%elul o Patts "and Winsehead
vi ew t hr ough- glidritRediUnéBhahisi,. 9. 2 depicting a portion of the filling head
I nt erconnect which mates with the bottle interconnect of Fig. 8 20 Fig. 11

i's a partial view big. fie aside ceossrantiovaldew offanFalternativeembgdimént dflefilling
head i ntergonne of Eig.10. Fig. 12 is a partial view which has been
secti oned 98??8#?9?%"@2‘33%‘38%3%%9- 1. Fig. 13 is an alternative -

enbodi nent of the Figl Vijga faspedtiesisn onadockity $anbA isdudifg & i :

14 is a concentrat egdi_spen@?ng station. Figs. R%Sa, R?@E‘?g%%'gg %s‘g”'l?i‘g’l %d[:ﬂ"?]gp,
si de and bot theads cannestedtp a nanifoidramd ast infortatioorstoragendevies.i | | head

whi ch can be used . L the I S epicted.in Figs. 1.and 7. 30°
Flo. 154 i s a or s8I PdRaY it B fbrRinetiifEp i shlddavenBng 1 de
I'S a cross-sectioneg. g4 w'alpded] vidW Whith tRidbedrpBedttbhedPthttligh #i¥8a-9a of Fig.
15 - 8. . - ' o
'Fig. 8b is a partial view which has been sectioned through line 9b-8b of Fig.

- Fig. 10 is a sectioned view through: line 10-10 of Fig. 2 depicting a partion
~of the filling head interconnect which mates with the bottle interconnect of Fig. 8.
20 - Fig..‘11 isa pa;ﬁal view of the bottle interconnect of Fig. 8 mating with the
" head interconnect of Fig. 10.. '

o

Fig. 12 is a partial view which has been sectioned through line 12-12 of Fig.
11.

Fig. 13 is an alternative embedimant of the filing head interconnect

25 depicted in Fig. 10. ' '

Fig. 14 isa concentrate dispensing station.

Figs. 15a,. 15b, and 15c¢ depict top, side and bottom Qiews of an
embodiment of a dispensing or refill head which can be used to refill the bottles as
depicted in Figs. 1and 7.

30 Fig. 15d is a cross-sectioned view taken through Fig. 15a-15a.

Fig. 15e is a cross-sectioned view taken through Fig. 15b-15b.

—
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Fig. 15f is a cross-sectioned view of the refill head shown in Fig. 15d,
posi ti oned above a val ve nechanism simlar to the valve mechanla shown in
Fig. 4a. Fig. 159 is a cross-sectioned viewsinmlar to Fig S Jujy 2 W th

h fill head 5 S, h I f.th I h
o open position.  Fl 151 o 'Aissrsttaby UK, 0B g Terl hada SRaHBow it 194,
a valve nmechamiifened abbee ROUANE mé&ﬁém@mn%ﬁhumg]&m ?%E%e?ﬁé’ﬂibﬂgsﬁaﬂn in

closing the fluid and vent ports of the bottl
cross-sect i onfeig. 4@ew of . t he val ve nechani sm of Fig. 16 with 1o the valve

hani [ I t d sh filli
nead. Fi g, 175 5 EouBHIS PriPs SEHOREY ViEwsIIabi . v Bet Wb bairel haad
the open RBOSiresSig thedave] uh o the Vah %é%aﬁ;%Fpﬁ?&ég ﬁﬂpbp tiope val ve

mechanismin the refil I'tion, W|th are ungér. Best
Mbde For Carrying I@gt t&eslazveeﬂplmdedlvmewr efeaepm@rtedtémbbdmrﬁsof aa dvdlve

particular to Feﬁ FI?’&B‘? enbodi nt of the fillihg head 20 and .
bottle 22 of T %IHE‘EI 3 ¢ %Wt%fﬁen%%‘% tec EZUS@JQE eﬁﬁalegcﬂﬂdtﬁ@smsvt@ﬁtﬂmm
i s depi cted. IFIE?vérIt dnlggbfqﬁ Gottfe, of Figs. 1l.and 2 is nmeant to be portable
and connecte to a source o water through a flexible conduit such as a

hose. Accordi ngI y F:ghﬁa?aan&echrmtsecﬁorfed Viewgofrthadvaive inmedhanisin f FI§Se6 with
connector 24 wt er, scyreen, 26. Hose connector 24 is nmounted to. the
handl e 28 '8¢ tFﬂé"-‘IV% mr‘iﬁéawé%'“zﬁ)d%ﬂoﬁ%‘if%‘ and shigwa With g rlrgenomhadiing
encases 25 apgwqdvel fitting 32 which connects the hose connector 24 to a
val ve housing 34" which houses a ball valve 36. A valve pinion 38 is used
to-cause the bal | Rigl 17&b 1362 view sipelar &o Fig:| aewitiT tiee Valvei mgciaasman thed

a trigger 40 which is pivotally nmounted to the housing 30.. Trigger 4

i ncl udes a r ZORUES- whi ch operatively engages the valve pi ni.on 38.

Accordingly, as tIF‘i‘gtT?'cQEeé vielv & Qﬁﬂra?fiéf#ge 11PwitA ke VaD nieRHS AR Nt IIIEIIIe'eaIFXII‘ve

pinion 38 and the ball valve 36 to rot about its axi s opening

to al | ow a5 sposienpénd withds refilldleadgiluggerat er, enter fluid supply tube 44.
Fromfluid 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 (V_ Best Mode For Carrying Out the Invention

With reference to the figures, and in particular to Figs. 1 and 2, an
embodiment of the filing head 20 and bottle 22 of the docking station and bottle

20 system 23 of the invention is depicted. The filling head 20 of Figs. 1 and 2 is
meant to be portable and connected to a source of water through a flexible

3 ' conduit such as a hose. Accordingly, the embodiment of filling head 22 includes a
hose connector 24 with a filter screen 26. Hose connector 24 is mounted to the
handle 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 valve housing 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 which is pivotally
mounted to the housing 30. Trigger 40 includes 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 bail vaive 36 to rotate about its axis opening
the valve to aliow 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
—G —



8 July 2005 of diluting fluids such as water nust go through eductor 50
prior to the eductor generating sufficient vacuumto dramuglgogﬁ@gtrated
chem cal fromthe bottle 22, the filling head 20 will not 7 4]
concentrated chem cals which can be potentially poisonous or caustic

wi t hout fi r stofddiluting rfgudmucmaShwaterappﬁo@ﬁ ithroaighagductons S8fpriaittortheeductor

Ao |t on GRTRFP IR RRCREARERR orTpa B AR AR Felfich 36 T8 pptis 22,

U.S. Patent Angl rmaglﬁéacsezo ayillNeot @feh8e 862nceMeted PEHemichizan wHiH Scan be
M chael J.- Geaney as the inventor. This ap E)I i cation has been assigned to

the present tpptastalymaisorauseor aapstie withoutifist dilutingathem withan appuwpiiatenratioe
system disclo ed here| n. The filling head 20 further includes a trigger
| ock mechari hich can 1ock the trigger with the ball valve 36 in the

opeh position by %v%d%tdremfa@@ffoﬁ hzfse h¢ | atfitor! S0KisTERBRRESMNSHY.$0 PRRERTE
and hold down pin 58 of the trllgl er Is Button 82 operates the trigger

| ock mechani #pmicatia entitlech diXs EIDUCFFEOBp@ﬁﬂr@ danwaly| 19,a19886, 3d given

opencd so ¢ halSoiatent Agpuatop el B pHBRR AL T8 abilfealohisls, Miphdy L e
eductor 50 a'tﬂ'e@hégdaé"’tﬁé‘ ifEhtodi Ims pplitatich hasesked @ss@ﬂeuntoatr@fib'ﬂ@éerﬂs

descri bed below. 20 Trigger 40 is pivotally connected to small [ink 60
whi ch is gdvasalgnge. cOtharclypes 106 eduptars canaairo de used witky ﬁneksmemsdlpclnaed
about pi vot 0| nt 64. 'Pivotally connected to bell crank 62 is a actuator
or ptunger 6 ?’f‘unger 66 is substantially circular in shape and includes

an el astomeric O 'T'h@q[lﬁ?q hééd‘?ﬂqgnﬂ@r ﬁ‘m!d@l@‘s'é)h@rg%l' lcs&koméenmsm%&mﬁéh €8n

i ncl udes a recessed cavi cylindrical in shape and
centrally | oMIe&ﬂernggmrmlautmb balivglye 3§B8in thaeopeaqnsitian by aausing 1y 56 of the

h bqw Co h
CoTs 2 T oxtildet B ane R S lanbaR Al Tol BonB bt 58 ol e GRBRF AR’ o
0l et por s 7@ onastugsataidieligiéliabek Mephanispssoncent rated cheni cal's to

eductor 50. 30 Wthin the fillThg head 20 is an internal user hand
engagenent space Simultanadisly mgatgwenemma@a;&é)a@ovalméa@dhednggar mechapismed

2ﬂ 533 e(r)rgﬁ[ ag gae%eh."ggltqrilﬁge amtﬁoﬁg%g?ﬁé BBkR%2 { 58 ofehbl Yo' thafcdiiiitrated
chemicals in the bottle can be drawn up by the eductor 50 and mixed with the
diluting fluid in eductor 50 in a manner as described below.,
20 T Triggerl' 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 io bell crank 62 is a éctuator or plunger 66. Plunger 66 is
substantially circular in shape and includes an elastorneric O-ring 68 retained in a

peripharal groove 70. Plunger 66 includes a recessed cavity 72 which is

25 cylindrical in shape and centrally located within said plunger 68. The recessed
cavity 72 communicates with an elbow connector 74. _ Connected to the elbow
‘connector 74 is a flexible conduit 76. Flexible conduit 76 is additionally secured to
inlet port 78 of eductor 50 in order to provide concentrated chemicals to eductor
50.

30 Withih 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 tumn

locking handle 84. This locking handle 84 is operatively secured to a filling head
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| ocki ng handl e 84. This | ocking handle 84 is operatively secured to a
filling head 8 July 2005 interconnect nechani sm 86, which qggpaahgﬁlis
di sposed about and also conprises the plunger or actuator

i nt er connect Eﬁs&laﬁﬂ#?{n dp,(;g,-]-fdﬁfé ;&P%%@ﬁaﬁ:y&” piﬂ&igﬁg%egf r&ﬁu‘ig?ﬁ? ﬂé@%s

the bottle 22°as W escri bed ereln elow. 5

bottle 22 of chinprisey tnd plungenor betuare 66, iy imézonneget melchﬁﬁﬂshﬁsﬁ livéilded 8 .

Figs. 3a, 3b, 4a, and 4b. Fi %{%Sb shows an enl argenent of the bottle
i nt er connect GHaBRRAMEMtBRad G ythich \angagese tharbatiieo22vascwillibe descrinede

fully descrlggglmé&vrespect to Figs. 4a and 4b. The bottl e interconnect
mechani sm 90 ncl ucies an upstandi ng collar 94 which has defined thereon .a

10 quarters turn t Ane@eibO8invdlitcdf the stti® R bf ehaislartionscan ba sden (ngréé!@r

turn thread 88 of the fill head interconnect nechani sm 86. as seen in Figs.

| and 2. A vegtad collectiviehyini figerda, $9, fia, ard by &dg.i 3 shewsanenlargedient of the ar

e o o MR e Sk 4O Vet BELAREHBn SR R e b
102. The val weréquls} destritsst w|th5re%ﬁecmi FilRs 4a \aﬁatworrhé%m@"me?cd‘dn@bf’
port 106.. As can be seen in Fig. the vent port 104 i'ncludes a

plurality ofmeshanisaugl inslidesoan ypimdm crllar 84 whichpbas dafinedotherserta on

ambod menl® S (] b4 S5 ORI EaMohibiatie matt id sl di5ep birbdtreashur

the first cy$s nfthefill headiifterdohheof nidehanishy 86 HaUSe a1 ir F?sr H & zThR valve
i'ndi vidual 20 vent ports 108, heing L-shaped, are defined both on .the

peri pheral we@Ysing inssrt 98ds recgived WM%QF PB&ﬂandﬁlﬂi egllaroP. addheavalve ihousing

b 116 of f d | y_bel
Che first cylretse o A poferdZutior 1ds i Bh"Shag TRy BegulssdniPis
concentric aduiar guhhrcmgrasthéltﬁlse dha ﬂemmmngﬁmmrvmal TR&YEvE ho%‘%;rilglﬁrsgrt

defines in its base 120 the fluid port It can be seen from Fi

t h?t fluig R inclilmsrayeat part\iéd %d A fl'-l‘FbPOTfs'lQﬁesF@rﬁﬁ!l be S@@OdptFla Bl the
F
hechan: sm o5k Forb1QA FRAAEECH pHa o SN e Dty 108 vBich. 26 Lishape o5

is positiondd trasesktlio amswnmn radiate3Quodadiey dfom tdecamdnt H@ 111004 1ang
the fluid port 106. In Fig e . val ve nechani sm 92 has been depressed in

order ‘to opd?i'et?éfqdhémbé’ﬁtm%r tthelﬂw'\ﬁﬁ'éﬁ't‘f?é‘tfﬂflﬁﬁsd1%ﬁfe located equally spaced
about the first cylindrical cavity 112 of the valve housing insert 98. The individual

. 20 vent ports 108, being L-shaped, are defined both on the peripheral wall 114 of the
first cylindrical ‘cavity, 102 and also in the base 116 of the first cylindrical cavity
112. N | R
Located immediately below the first cylindrical cavity'is a second cylindrical
cavity 118 which 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 Fig. 3b that fluid
port 106 has a curved wall that is designed to accept a ball valve as more fully
described below. : .
Turning to Figé. 4a and 4b, the valve mechanism 82 of the bottle is
presented. In Fig. 4a the valve mechanism 92 is positioned in a first position to
30 close off the vent port 104 and the fluid port 106. In Fig. 4b the valve mechanism
82 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
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106. In actual operation, the novenent of the valve mechanism92 is 1. ? 8
July 2005 acconplished by the novenent of the plunger 66 0250] he é ling
head 22 froma first to a second position as the trigger Wt 2 e filling

head 20 is d d.. Th | hani 02 | | | 124
Vo' AeIAraARa 3 o P FeSAlfder or 5% i Bkt 24 1AECS
cylindrical tﬁ*ﬁééé’ndl%é?igfm a3 the%@@@h@gﬁé 'ﬁnmg SRS 90 $$degdlals¥dl ve plunger

124 includes a perip groove recé€ives an O-ring 128. Oring
128 rubs agai nst Teeadvalveatmechanigml 92wiintiuges i pheahle walihgdn 4124 whibly iso

| ecti vel | off or .th t t 104., . Val |, 124
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be within the spirit and scoPe %{ﬂ t he in rention. the base 138 of a
second cyl i Wil pedrheralwafl 18 imorder i sf 9(4‘"%'&’ sead ShgRisonen the venk bRt d84. f or

allowing t ' : - &S a
pal | 143 why 2R SETter 2 EY B R TnificalRany 130HEH sefoheuiigieat Byl
to open or 13Dsatthe basei tBof thelfit ciinvdricat capity 1801 Admeteringodrifientds is

wi thin the second cylindrical ca\ﬁj ty 118 of .the val ve housi rég i nsert 98

and i s bidaseaBtiRNedee | s @elAring aniisecgan be OFUtesar SpRRGeR ImaK et i Adiust e and
t he . base : : | ' ' : ;

124, An_ | neliiiBh sofiF oF UGNy heds o0 dna BBiie 42 iy, B BTyt {fe Rpitiia
cyl i ndri calsoopei ofythel hvaintiche A0 thelbasehtiBiafga isecont Gfindfcalt ealitynt32 a

o L kol /i Aokl BB B il g’

enbodi ment , . t.he «l ‘ i i el : I N ed
on the bas Py SHetdy 1§ fife Bask 39 i 482k WiKlh Bph el Fafagainspie
bottl e 23. fidd pbe 108 irl erder toespen ooclosétthatflluidbpott W& #nvélee fspringriHdyis
relative to the 25 filling head,6 22, et her, t filling head 22 is

per manent | yFORAIReR yithin éh%éIEFOB‘i‘ CVMWLF@:"M HZB Fﬂfsi}’?i V“t‘)ﬁ"l"ﬁgg 8%t PRg
orifice 152, adi.ac I ] t
Femve. subcrane Bfad bifeqite bsc 130 0f 1R sotpnd Hiindrcal HiyviP T8 Shd e
whi | e’ | eavibzgeotig ofithecs sconaatylindded| ity A32ueft thevalvenphinger 124 VA insert

osi th on c49IBE 138 AENds Tentiecoass 120, dRa daeand, GyIbRAcH Gavityd Tcdneo i n
20 ‘valve housing insert 88. Fitted into collar 148 is a concentrated chemical pick-up
tubé 148 which at its distal end 150 includes a metering orifice 152 (Fig. 1). Ina
) preferred embodiment, the distal end '150 and the metering orifice 152 are
disposed on the base 154 of the bottle 22 adjacent to the front wall 158 of the
bottle 22. As the bottle is meant to tilt at about a 5 angle forwardly relative to the
25 filing head 22, whether the filling head 22 is permanently mounted to a wall or
handheld, the position of the metering orifice 152 adjacent the front wall 156
allows the filling head 22 to remove substantially all of the concentrated chemicals
in the bottle, while leaving only a very small residual amount.
In an alternative embodiment, the spring 144 which biases the balt 142 to a
30 closed position can be piaced elsewhere, as for examplé, in the filiing head 20 in
order to perform a like function. Further, in an alternative embodiment, the

metering orifice 150 can be removed.
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order to performa like function. Further, in an alternative enbodi nent,
the netering orifice 150 can be renpved. 1 9 8 July 2005 Flﬂi 17a,
17b and 17c depict a preferred enbodi ment 700 of the val ve ® f sm 92

Figs. 4 d 4b h t 0 (Fi 3b). Th
echani sm 700 habiBedh. 58 HR8n0 0 SRR hrdIEHas ARaadiment 700 #1ahe ialva: ns

all the nOVﬁ{eci'rSﬁfsWi 0] Q‘-ﬁ@ée" '@'%hﬂ 4!5§e§f3fﬁé)ﬁgttleﬂi‘n‘?erﬂfnﬁﬁ§£tr ﬁlgcgglil\éﬁ‘l 50 (Fig,

mechani sm 700 1 ncl udes housi‘ng I nsert or va
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d sprin 710. o shown gs. 17a and 17h al mechani sm 700
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714. The netering orifice can be 1.0 r'enoved or or ano s ze
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16, 17a and 17b,, incl udes eri pheral collar. 716, which can snap into the
st andig TeBI9A oF changed TebAnGNer Bae; SHICALI Rdal tsbuene te flovnraegal t he
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which can mate wth a mal'e I"ocki ng ring sho
provi de t heargt meteningotifidec? b dd a diivkbillestiagheable 7 tHWhich ﬁréﬁeﬁﬂsﬂheﬂ@@ﬂd{f&s a
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bot 11 0 22, FHG SfOSK AEE7 3 reRife M aciCfion o (LA B Bfe HestieRubd, g

bottle 22. ve plug |nc udes a hing
25 724 whi doties22] exi bl e.and all ows the val ve retainer 708 to be forced fit

'vr-”i ot a2 v el o e hBRs BrL Badh ek i e 18 1P o

T e SO ool SR AR kT LR
{Fig. 3b) of a bottle, such as bottle 22, through the use of a detent arrangement
718 which includes a female locking ring 720 which can mate with a male Iockmg'

20 ring {not shown) of the bottle 22 to provide the primary bottle seal. The perrpheral
collar 716 alse includes a barb sealing bead 722 which is located above the
female locking 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 seal to retain the
liquid in bottle 22. The valve plug 702 further includes a hinged valve retainer ring

25 724 which is flexible and allows the valve retainer 708 to be forced fit into the
valve plug 702. Ring 724 also permits valve plug 702 to be molded without an
internal mold parting line for better sealing because ring 724 can flex to permit the
mold insert forming the interior to be removed.

As with the embodiment of Figs. 4a and 4b, the valve plug 702 mcludes a

30 vent or refiif 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 -




30 vent or refill port 726. Vent port 726 allows nake up air to be received
in the bottle 22 in order to displace concentrate that is drawn fromthe
bottle and also permts bottle 22 to be refilled with Iicuﬁéwyago%an be
seen in Figs. 16, 17a, “17b, and 17c, vent port 726 includes a plurality of
i ndi vi dual EREtapEHIaE Iy 5HapA; e Hhigr embodimend, agdywhishsace insated) enaradiinwbischpe

ndivi dual v i wni M SO g
ffoma contr AOEe bRl X Sddbiafiils B2 " & BlrdreeRt BlrR R E e ¥
ports 730 ar mdiﬁdah!aihrﬂmh|M0$W@dat%ﬂ@4uaﬂyfsbh§éd%bhﬁﬁrﬂr§%ylmF£V?vY 4

(Fig. 17a) of the valve plug 702. 5 Immedi ately below the first cylindrical
cavity 734 i 934 (E&:dra) ethervalvecplug 782vity 736. This cavity receives the

| ower end pf the ' 10 o] | Ll ROSH L A drain or vent . port
SRt s probt ded t RGIERRSRbARR B3 Ak vubdicdl Chiy "hae R H Selofd bl
Drain port 72gviey 2B6S By chlity fedediay tediowWeridmd sEaRdprify 17109548 Noidsdit ik Y
736 back into the bottle and can also serve as an air vent. 10 In an

al ternative paddanneds didiaresr vend pat (7128 isoprovided| hroughe tbe dvdlbof tme setome

. i ndi vi dyal_ { §023000f: t, 726 be elininated and drai
bort 728 cantliAfEat sBIN JafrmRlinFalt 2R, UrAlRS S5 U Tateked boths Sesond p'
check val vecgliseficabeavit) 7136 R GKtOMAL RIS E 880 Q&&ma% ém {,#? vgéﬁ! n port
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728 to mnimze escape of liquid frombottle 22 in case
squeezed Whil e thin ans agemajve embedimeshwhere thebolle722 is onlielntéreded ryoree! d

E Chown i n U 8 dudPRUREGR Ay 730 57 YeHE B AR, 6oh 2 Blininsist mnd drairea
fromthis enpedize8rian {ave 36 ANBW raks Gp A B baMEcditediithin bbif éﬁidﬁo'l Enetiid

scope of the-invention. .. Inwardly and downwardly fromthe secon
cylindrical V&lvetsuchass iasball cheek vah@ Z98icafy beagngagsdd with38raimiport (788efoves

th | | . 706 | . | X Lt t pl al

704 1ol ati ve TR CoRARsO L Y8 BBTla, 22 4F BBtk bRl 22,8 5ciRerad iwhifibes
fit into pospluhger dExé@ivntatel Izl indbibepatly fald %eﬁMv&ﬁbthf«‘ i$ htd-
cylindrical cavity 738 is a nipple 740 to which a draw tube can be

recei ved i n @deciad tar@hngﬂnnaﬁ)(ﬂﬁ- f Ahowgle ahgckl valve. 726 Eheshpwmdrerther

oyl nart ca SaptTire of B 428 eietiile b w3ins Qi BRien g e edmbeiensy s
732. At the (dsshawndnFigf17d)and)de Wilkinané spivit 4D stdfe M thd Rivench. ’
| Inwardly and downwardly from the second cylindrical cavity 736 is a third
20 cylindrical cavity 738 which receives the valve sleeve 706 in order to properly
position the plunger or valve 704 relative to the valve plug 702. Valve sleeve 708
] is preférably press fit into position. Exteri'ding downwardly and communicating
with the third cylindrical cavity 738 is a nipple 740 to which a draw tube can be

received in ordar to idraw fluid out from the bottle 22. :
25 The plunger or concentrate valve 704 includes a squat cylindrical body 742

with a hollow cylindrical column 744 extending downwardly therefrom along a
central axis 732. Al the distal end of the cylindrical column 744 and defined
through the exterior cylindrical surface 748 is a fluid port 750 which includes
individual fluid ports 752 and 754. Concentrated fluid can be drawn through the
30 individual fluid ports 752, 754 up through the internal cohduit 746 through the
metering orifice 714 and through the plunger 712 in order to be dispenéed by
filling 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
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through the exterior cylindrical surface 748 is a fluid port 750 which

I ncl udes individual fluid ports 752 and 754. Concentr at edg)c iQ (%an be
drawn through the 30 individual fluid ports 752. 754 up throﬂ@% 9

i nternal conduit 746 t-hrough the . netering orifice 714 and. through the

pl unger 712theintethad cylbindricalisuriacs &68 19 the cylindrisahbame 76001 valve sleevag0gan

ceal tng boadtiy 8. TRERe Sedio AFHRa s Sl Y A 730 o kP bl Braiecio
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sleeve 706 F ese sealing beads' 756 cause fluid 750 to be
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ext ends bel @a0tihdheicpteal pasitiomshowa mxl-'élgvé?ls.l ary avitD thes conderitratacaive Zod be
delivered through the Iun er 712.an cha sm 700, .to .t
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mechani sm 7 e open position, he concentra e va
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apart, and rough vent port to ven bott le 2 The above is due
to the factpbilmmerbdd:wngfacdlytthe veahpoph G226 i¥ ppeped nalawing agdo wrderdbe Hothlen i n

o a1 oneld st Rl Bat I Wi Rr Rl e fi fBe Bfristhstir oLERs 178 "
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contact wt recess 768 provides a secondary seal
shown in Fi gavity7Z34, wicl are slightlyrspaced aeot, lkad trough ventoport 72610 vent the

20 :bottle 22. Tha above is due to the fact that sealing of the vent port 726 primarily

occurs as shown in Fig. 17a when the top sealing ring 766 _of the valve 704 is
received in the annular recess 768 of the valve retainer 708, where contact by
sealing ring 766 with the angled sides of recess 768 provides a primary seal and

contact with the bottom of recess 768 provides a secondary seal.

25 As shown in Fig. 17c, 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 valve 704 further includes an annular sealing bead 762

which is upstanding from the cylindrical body 742. The sealing bead 762 is
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whereby the valve 704 is urged further downwardly 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- 159 pomhoned%h”‘t@@ﬁlal ve

704, the bottle can be-rapidly refilled WI concentrated fl ui
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enbodi ment , thidtahefe isnFopdOséalingrestiveerdhavalvetsieete®n6 and the valve plug 702,

when the sleeve 706 is press fit into plug 702. :
20 The valve retainer 708 has a sealing bead arrangement 778 on the exterior
cyhndncal 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.B.Newton) spring (in full compression) although the exact spring force

35 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 706, and

the valve retainer 708 are comprised of a polyethylene. The polypropylene 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 o.f 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.



pound (57.8 Newton) spring (in full conpression) although the exact spring
force 25 will depend upon the opening and closing pressure desired for the
trigger 40. The valve plug 702 in a preferred enbodi nent i & WhHEPF | ow
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20 programmable storage device or strip 162 such as a magnetic or optical strip

which can préferably 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'connec_ted_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 shotlder

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

—rifm



can further include a witing head 164 which can wite to the pr ogr ammabl e
strip 162. The readi ng device 160 can be associated with h’n%ﬁ naI
i nformati on storage device 166 which can store inforrratio g',]' ered from

the indicia 158. 25 The filling head 20 .can al so.i de an gxternal
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feature of an Ive odi nent the bottle 22 I's depicted in Figs.
5 and 6. This feasuran bacasthein Eug B dbe ifilingr ead 201in2iudesad pdoben 17Bewhiob

houl d 30 174 of the b | 172 d
ori ent T he Beiends FerEwARY tosiehiom. | HAGTRBAA B 'S Gesied: 1 MAB v hane
156 of the hme&trfga.;ezgwﬁw a?ﬁigdrs%ét\/theawtﬁmeohaen; glnlah@q gg@%&&e"& 10

Thus the Toncen chem ¢ pi ckup tube Is -1 1
. posi ti onedtreeifiltimg hgad @8l YWith tios ;ja:fba b?@nétheeﬁllmgahead] 29 raceneed fruthe aamust

of chemcals is left in a spent bottle esc dherelnaboe As, ca
Seen i 9178 of e Botl; fi Raten BN okBedands B cas da bRl IBAEREL

downwar dl y EQ&Er‘E ég%ﬂgﬂéft@{mh Eﬁb& gesigned to mate with the s
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i dentified E;qﬁﬂ% (ri]-ﬁ' héé% %‘?ﬁlchoﬁlﬁét g\é@%octﬂfn%&sﬁ%?t}%gnwg%?hgaﬁal ncl ude
one  or nor manifbld 202hedith 29 admnimnmadzeqbrwrtleraatsqurassuicmmtad vxltt mushebe
common nmani fold 202 which is. communicagted with a source,, of . It nust

be under st baderstaed that Jaadditan to & I'Fm%tiﬂ& Fjﬁﬁk'HBd‘ktPWQf’ é"fw&'t PBR Qi tP one
P el as! yellRE e8RY G Such & udc3t Bt HLIGHD midhy HidFo TRING FRAES b delfté

heads as deS|r "es are secured’to t s I'nthe
manner ags dFREHoitsh 22 tdre getipat to the thgtg héadsnm the mmnbeas&scnbai gvith/
are simlar |nfunct|onto bottle 22 in es 22

in Fig. 7 heaapest iedrigret Afdett BRBlas 22 "Bgigtl @eﬁ“ﬁﬁglﬁug‘%ﬁqg ?Reeggltﬁtéa in
2 handl o adish (REPEl ot it fpus 23R ¥Io; Thave AMcRRhé bRBed harpto, B0y 237 ©
Li n addi ti ofm Figt 7rarstsiitianindmstiondo thokte 2R in Figrhextept thabtregbotiiesi 22in204
Fig. 1 have a handle added thereto. Bottles 22 are removable by turning lever
26 201. £In addition, it must be understood that an information storage device 204
can be associated with a wall mounted docking station. Such information storage
b device can include a portable computer or a iarge 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 208 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 embodtment of a bottle interconnect
220 (Fig. 8) and a filling head lnterconnect 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 6t_hreads are approximately quarter-turned
.-/ -




can be associated with a wall nounted docking station. Such information
storage device can include a portable conputer or a | arge nmain_conputer
for the facility which uses the wall nounted docking stat iS85 As can

be seen in Fig. 7, a housing 206 covers the filling heads 20. Housl:_ﬁ&% 206
can be | ockethreads with egshdhresdecated aRPiRimataly 0 aoieraraiesquadranbaieyi the

Cnaut hor i zedpaShsHitdibal siftecl 228, Risfitatl, 9 haERThRAgH st fom positions,
of a bottle pBbesaRPEay 22820 thEibotic22 and epifal IdowrgwdreiyitowHrdrne byt 222

(Fig. 10) of the docking station and_bottle system 23 of the invention are
depi ct ed. | nirFthjs esnfagiment, $he thigads230; 323838 ANd @3Prarerdisergtathreads. In

22 The: nebkoeaHeRatVaRS 26 ARERIIAPreae-Bly dhigted iaFabelln BRGuR RipHEr
the exterior pftingsithe dottfe 23 & the’flifing Read R0UT Al pdrticolar EhdeRIShaAwin FZ33,
234 and 236. Preferably, these threads are approxi mately quarter-turned
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230, 232, 234 and 236 are discrete threads. In 5 addition, threads 230 and

234 are specthaeay poaiingdéd. arshouitar 243, andua Easpbgefull thegach gogion: 244.bothe e

22 :to the filling head 2 I ' ' o} ' 1.0, 81 hyead
230" and 234 CRESLECHANE n‘@’d‘héga‘g?é’?b@g P, 0k 2R, BB Mgl shdiin g ArBEFREE
i nclude a fismbotiptiifade tthieadds Resigned a8 butressomirdad fESdddastréndthRC T
full thread portion 240 (Figs. 8, 9a, 9b). Slmlarléh thread 234 1 ncl udes

a first redukwitress thraashin S 8n YRper butyRss | sysiace,346 alfdp.a9a)k avhigh fadds

toveal Fhat facHiany sHPpetH R SnEREh 1B s Hoehl TR Tre ielSs i d WAl
buttress {1 pRRides’a RALE powier 80HaLe 24D avhidhivill 2ke thBriead platedutesoarbyitrer

buttress surface 246 (Fig. Qa%, whi ch adds  additional support and strength
to the threamatingfthiead afeetfilling bead witheyt havingrdippage; brivegasthg thwags o

Phread of ¢ roerbouns Hyefiaiines e26 Sriife, AR Phactint0C2287 Clinbdihg B, %
the bottl e | ni®OBORKLEVIdEREthANthd firet hethuted thmadoportion Z3BRhasanymaiignghreiads -
9a and 9b, it is evident that the first reduced thread portion 238 has a
smal | er t hr edgpth 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 fiuid therein, and due to the
fact that at least two of the threads have a reduced thread portiqn. 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
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
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. Pgefefably, the bottle is molded with a mold
16 -




depth than that of second full thread portion 240 of Fig. 9a. In the
preferred 20 enbodi nent of this invention, due to the fact that the four
threads as shown in Fig. 8 nust support the substantial m@ibﬂMZQﬂf’ a bottle
with fluid therein, and due to the fact that at |east two of the threads
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It is to be bottleristesrconnerit22t metenand ovqueegsa t et ée Réh
requi rement %@f RIS 953 a%é?zs%fnggff%‘el spdted frbr‘?la!hepﬁ?éédsoﬁnﬂ"'shh D fall

respect to t .
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 protrusmns
Turning to Figs. 10, 11 and 12, it can be seen that the head mterconnect
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, InFig. 10 it is evidént 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 agamst the reduced thread

..../;__



bottl e interconnect 220, nmate and wedge against the bottle 22 or threads
238, 242. The protrusions 252 and 254 can be spaced from %Hﬁt ads and
still fall wthin the spirit and scope of the invention. e on for

this is that if t bottl e L S4N : al ixg | r
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protrusions or, bunps 25 fii n L g -1 Qinlenen .t he
i ead 256 GRPICH THERRS 330 eun AU 205, AEf (RHR i 4 Brotzion pb2sh B
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i s- not r equintectannect 220 (Fig. bl kiosks 27A. éfacand 37 whigh Almenetashphiat
ead 1 nter cgARee sB otk Bomahp rdm hR SRS EBRTEAE PR e BoolE, .
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above t hest inteecdn2Bet 220.t e onp@sPeaty these BiRske Hdle 7 2. 2AE 474 eaih Weslgs up

CEogn ol T aBAPRRE s ek b Pord 29 A0 ERELA RGP Rl o,

i nt er connec iyt tflating Buch Heckihg effech tlese2FRcks 870, 2272 ahd @7 4avan positivred

on at 256 are set bacE sonmewhat ?r omthe | eading.edge of t{hread_256_ and

are desi gnededucedetiregd padiosr 238s5e; hiat tthe PF@( "Ftﬁgi%‘é’&‘:ft %azﬁﬁor?l oh

238 of bott I.al(;a);:;rc:priately centered with 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 refiliing bottles 22 is
comprised of a plurality of bulk multi-galion (multi-liter) containers 308 which store
large amounts of the concentrated chemical fluids. One typical size would be an

25 18 gallon (88.1 liter) container. These containers 308 can be delivered by the
supplier and fitted to a dispensing or refill head 310 which dispenses the
cohcéntraied chetmical fluids as needed. 'Generaﬂy 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 deliver;d in bulk container 308.
-— / -



I's interconnect 220. In one aspect, these blocks 270, 272, and 274 can
wedge up against first reduced thread portion 238 in orderct? ﬁ? ate a
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i nvention. In operation, the delivery bottles 22 are filled or refilled
directly ¥or 6% he di spensing.head 310 with the concentrated chenical
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circular cylinder with a penpheral 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).

i 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, 15c, and 15d, the external surface 616

25 includes first and second peripheral indentations 622. 623 which are located at the

bottomn 624 of the external surface 616. First indentation 622 communicates with

all of the recessés 618 which in turn communicate with the interna!l 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 circurnferentially 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. e



a concentrate inlet port 604 and an air vent 606. The concentrate inlet
port 606 (Figs. 15d and 15e) comrunicates with an internal_ plenum 608. The
air vent 606 15 communi cat es vvith an internal plenum 610. Wr2 nuns

020 R0 b el 1 e VR L AR R 2
wi |l be morgafydibe o ri 12dof met bawesfﬂe@ﬁaﬁ@n@mﬁglﬁa)anﬁ ﬁlﬁg‘ISThl%cess

peri pheral wall 61 escribes a right circular cylindér with a peri pheral
ext er nal suﬁﬁhmm@ trEelsmperbsmi ohthaqﬁrséxyhndfwal gawisuﬁﬁacnf tbe valvec plungier st

bl ural ity o€ omhechrintiarsapn 814 ipRRE B0 T IEREaa dofif y® pBEpeRd2a.

recesses s0Hhd AL G 1 %haqyghdauoahw redehuedoadiBes it Bfe WekiBnb AR wall pral

pl enum 6 and’ recesses 619 communi cat'e through-a plurality of port

with the idfttbe wallvqomenharmmtmgz FVgth respiect teEig. Al tlnsdralwamluage:eﬂzﬁlls sml
surface 616 I ncl udes..fir and_ s nd. peripher al 622,..623
whi ch are. B Aed BESuen B30 i S HGRNSsEs AL S ARG Bend Bpo"dia v
|ndentat|orbo(§@@ e @@“es with all of the recesses 618 which in turn
conmmuni cate w tﬁ qﬁH{JI nter naI pl enum 608. Second periphefal indentation

623 conmuni cat edniig h1ddéhe E&bSMﬂglamsmha dapressedand openéd positiontser nal -

| | | ud f |
P oear o 181 hah safEnaiey PO Cofialunicate ARR' e HirdBades 16 454 Bt 28 ¢,
third seal ighgwddsincéRicP 4P reffiBPeViuitid. T M\fb@ﬁﬂishedﬂﬂﬁﬂ@lﬁgtthé h%‘&erﬂé\%ket

626 ‘and which confines the scal |l oped recess 619 which provides for the
venting of cfithe refill head proger 600rtniurgethe valye plusgenhds irBg the Isecendidpenhead

| 600 h d t,h 2 f th | ha
02" (B g, CadpstioR o by CRisito g lBed B4 1 EhE En 0 2c3 iPe%%@fé?Y?ﬁiﬂ 'riin
cylindri caly hf@étrt God%dof él%hgoé‘iﬁéﬂéﬁ mwrlﬂéropér?iaos?% QQ@hBWNFH

of plunger "6 S receive ut the plunger The periphera ) 614
i s addi tis orCdricgntrateiis eispetisad dnto the tioltley aldngh Joalexample, 1path 6301t hAtthaI ve

hani 92. Wth tq Fig.,15f . t |, V€ 124 t
te ol osed BT IO HIboHasAARD Feth B4Bass i pui.elin BAE eodeniis enlprao0
and the Dbgid l@néentrAR! infdl P¥H 604 Art brdbeekisato m@etnYé}'hﬁﬁplé'n'dﬂﬂ%DBlZ#rdrﬁ in
a depressed and opened position so. 10 that concentrated fluid can

conmuni cat éhanedit lexitslipopefbtb sealwpedaenesiaset @ tg per fphellﬂbmﬁentatmrbﬁa%rtot 0
refill the tl?é) %LF por-{ q 03 of%hes."'i VaRE rlr'n'eérrl]éanqsrgygi"' 8t the Bdtffe YRR fill the bottle.

20 As the bottle is filled, air is vented from the bottle through vent port 104 through
t'he 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 s;iill from the bottle 22. The botile

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

| ial li
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
-zo-




of the refill head plunger 600 fo urge the valve plunger 124 into the
second open position or by causing the plunger 124 to be #%Hﬁd agai nst
a stationary fill head plunger 600 and thus positioned in %%&gben
position as shown in R g. 15g. 15 Concentrate is dispensed into the bottle
al ong, for ehamitals qairotasd disensed frararthedfilimah 2Bountil dtsachemiosis igre
640. Exam ning path 630, concentrate enters .the cent,rate i r 04
and pr oceeddnixgdiwith the wiatk( 10 A8 ﬁ{‘gﬁgf‘%ﬁ? 8&1"1% ﬁéﬁg“-‘ﬁ(‘?‘(é‘&a Ic‘j‘@rﬂ%ﬁ% “@gbé?g
scal | oped r 61 | R tha Gl RoBe BRAdVErtertie syEsdzaR0a LA 4
of the valvgﬁﬁ%@ﬁiﬂisﬁgggoggﬂ%he bottle in order to fill tﬁg %ottle. 26%%5
‘the bot t| e distributidredaindhinanting;ent exbriceotrateide chemigals twitlobg Hurgedt ogoef the4
through the peripheral indentation 623 to the scalloped recesses 619 and
the port 62Poe. the internal plenum 610 and out the air vent 606. Once the
refilling operatigp, |5 [.l“rfh Obtdvide®? 4 Srieemanfsh f fopMiraBRing ethd |
head 310 and the.tﬂg\ﬁgeggﬁﬂgégﬁﬁQZF ré%e ts to the first cl osed posi?ion
(shown in Figilizdfidh of| crgicegtrefed chemidals dn poder 25 delérmimg if Hbeveenceplrated 04

so that no fluid can spill fronrhpe bottle 22. The bottle can then be

t ranspor t ed chemicals\are feing eptimaliusedand,Ara le, a satellite station.

I ndustrial Appli il i gﬁg%b- i

i nvention sati sfﬁ@ek éeé/th’%d%gg?ag 0 saﬂéé{tgggi%mﬁf}‘“gﬁghg?#ﬁ%% fFl%T amat
by the pnporeviety ofthe figueseand tmevelairman provides a filling head 20 and
bottl e 22 which can be conveniently npted and i ch enspres .t hat.
concentrated chelt éaita kagersigod ﬁ&g&?ﬁl%n?w\é@ww‘éd"?J'b?n'“‘f%maqﬁfi de
Further, th ' £i:1 L ] j ; : ntrated.
e 8 oury AERER A vl g aR SBone P Ao B R 20
until its chemcals are mxed with the water to avoid any contact of the
concentrated -chemcals with any personnel. Additionally, should the bottle
22 be inadvertently squeezed during distribution and handling, no .
concentrated, chemicals wll be urged out of the 5 bottle. . The . present
system further provides a nechanismfor tracking the wutilization of
concentrated chemcals in order to determne if the concentrated chem cals
are being optinmally used and applied. Other features, aspects and objects
of the invention can be obtained froma io review of the figures and the
cl ai ns. ' ' : :



It is to be understood that other enbodi nents of the invention can be

devel oped and fall within the spirit and scope of the inve tiprskoﬁgd cl ai ns.
8 July 2005 Cains: 1. Afilling head and bottle system coﬁplf" _ :

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
I nterconneqtlaprgfigured to mate with the bottle interconnect; and said head
i nt erconnect including an actuator that can cause the fluid port and -t he
vent port to have a r étéi'n%ﬂnﬂﬁ@’h onfiguration. 2. The
system of cl ai mfi \Aheégi:ﬁﬁ'%sgé)%iggtaubgﬂoggcan cause theg)fl uid port and the
vent port to Op@ﬂt:ngeteladrwutﬂa féamd npercomnett,cl aim 1 wherein said actuator
i s nmovabl e bet wee first si,tjon andasecond position, and with the -
actuator in the %Eﬁéﬁd’“%ﬁ@p@ﬁ ineLeRNNESH d port and the vent port are
open. 4. The sySLeihafueinfdornBbenheluaifgadiie peatand anantgesta i1l i ng
head pIunger whi'ch™I's novab tween said first and second p03|t|

The system of clsasidrhéahmteeconmeitconfgures inmate withdbe botte defe “Etfgttl e
pl unger which can open said fluid port and said vent port. . 6..The system
of claim53Rferein .said bottle ‘pl unger can open said flui d port and vent
port substanti ald.y d REgY i@ dfrn&ud:ﬁ@eaﬁaéﬁﬁt@pﬂwacbanmaﬁswtheéluﬁ porta
first position sald tle plunger leaves said fluid port a j d vent -
port in-thend theosad pbrtgorl'mueoa closgd mfmwaa@nandmppeaﬁoaﬁsamzm| e -

] d f t System
of cl ai mci‘“iﬁéréah she Burtemof Pard L GnkEdh PR potBuoteap BB dmeREIE o
devi ce -whi ts‘aérfltébpéﬁ t@géﬂheand 'said vent port, ‘and said head -

I nt er conne t |nclu es a head engagenent devi ce which can en
bottle engagemer& devi h;aasystem dgtﬂﬂtm Tswberain saidiagiuator§ fﬁa‘ﬁg?&@é{eﬁn a

bottl e. st em cl ai e
devi ce andféi t?[nt ‘f"é rﬁ%ﬁﬁeﬁ?%@uéc@ @Qtﬁ tﬁg aﬁ?%ﬁg? eleat I ve. ggltnﬁg -
ot her in @éﬁeﬂusafpo?ﬁﬁﬁa ené 9bAt poitidreepeead to said bottle. ‘ :

4. . The system of clalm 3 wherein said actuator mcludes afi Ihng head _
- plunger whlch is movable between said t' rst and second pos:trons
| 5.  The system of claim 1 whereln said bot’de mterconnect mc!udes a .’
bottle p!unger which can open said ﬂmd port and said vent port..
6. . The system of clarm 5 whereln sald bottle plunger can open sa!d
. - fluid port and vent port substantral]y snmultaneously '
7. The system of claim 5 wherein in 2 first posrtlon said bottle plunger :

_ Ieaves sald fluid port and said vent port in their closed fi guratlon 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 rnterconnect includes a head engagement device whlch can engage
sald bottle engagement device in order to secure said filling head to said boftle.
8. - - The system of claim 8 wherein one of said head engagement
device and said bottle engagement device can be rotated relative fo the other in

order to secure said filling head to said bottle.

22




22 8 July 2005 10. The system of claim 8 wherein one of said head
engagenent device and said bottle engagenent device can b? rl@t 2@%
relative to the other in order to secure said filling hea Y bottl e
11. The systemof claim-1 wherein nore than one filling head can be
mounted to a wall and connected to a source of diluting fluid, and said

system can incl yge ”ﬁlfl'& B*@BWPB?CIE%@@h%rﬁbnlesoffsdrdimwéﬂigagemamentrate
fluid. 12. The syste aim 1 wherein one of said f lﬂgﬁhead and said

bottl e incl ddes:eaerrdszbld kottle engagenment dlevicg ean PeiPiajed datptiyado 4Be oD o
I ncl udes - entation t n_receiyv d probe to ensure that the
bottle is s@ 39 segure lsﬁa%"f’g%ﬁ&dﬁéf@'cfﬁ%ﬁ' desired orientation. 13. The
system of claim % 1ahermdisostbrh GO¢lkin 1 ehertieaastehbh orieifiing heladgcambié ci a
and.said filling head has & device that can-read said identify i .ndi ci a.

14. The systrmurdédctcbal well andieansiestechicda sauree o dilgingBuie: anrirrercﬁaetenb of

an opticall n d indicia, neti.c trically
conducti ve éﬁ M@ng RS ancﬁn%gaﬁlﬁe\gh'ﬁhﬁgﬁg&gﬁﬁ €c§h§88ﬁ§ Lﬁlam a 15. A
filling head and4bott Hgesy %étsm &PélBTnhﬁ'W!gereu@ohe'dfleaﬁu fiting mamamrsamd |
I nt er.connect; abottle wth a bottle interconnect with-a fluid port

sai d head i hottlecinohees a proheiang the pthmgérsamfﬂiﬁgd@?doénmléhb% Q’ngﬁ

first position cond position
oarti oo LaRindiTafioR SRl S B B Mgk B ArRE:RINAORE e ¥ foaeare
wher ei n sai thmlihd ReaBtifreasasd ofigflatidps a- bottle. engagerrent devr ce which
surrounds said fluid port, and said head i nterconnect incl a@& head

|

engagenent devi cé|3?/vh| r}emaﬂeng@fg&@ﬂdﬁf'tﬁ’ﬁﬂ saidhelig dsenco in order :
wer e n onclentiiba iR hEgTMiRea pos ddeyiEoinay St fodd saiciushtfing -

ot her of sajygidig) | i ng head and said bottle includes - an | ndent ation-that

can receive sai d probe to ensure that the bottle, |a h é hllng'
head in a.desire@4ori a'measys@em q‘g:latm13 wherein said i entr |ng mdrcra includ -

. ofan optlcally encoded indicia, a magnetrc encoded indicia, an electncally
- conductlve encoded mdrcla ora three-drmensuonally encoded indicia. -
| - 15, Afi Ilrng head and bottle system oompnsrng
~afiling head with a head interconnect;
a bottle wrth a bottle rnterconnec:t with a fluid port and
said head interconnect mcludmg e plunger which can be moved between .
a first position and a second posrtlon and wrth the plunger in sald second posrtron
- said fluid port is caused to open. . o
| ‘16‘. ~ The system of claim 15 wherern said bottle rnterconnect rncludes a
.bottle engagement devrce which surrounds said fluid port, and sard head - '
interconnect mcludes a head engagement device which can engage said bottle
engagement device in order to secure said filling head to sald bottle.
17.  The system of claim 15 wherein one of said fi illing head and said |
battle 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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8 July 2005 18. The system of claim 15 wherein said bottle is encoded with
identifying indicia and said filling head has a device that n d said
identifying indicia. 19. Afilling head for use with a boﬁtﬁa 8@ aining a
fluid to be dispensed, said filling head conprising: a head interconnect
which is adapted to be renovably connected to a bottle; and. sai-d head

i nterconnect inchkgdi noha @lHagest ibing M 5oRhekEn realdeﬂotuetlmmodadfwntl'st
position and a second position in order to allow fl F‘ g to b f@eg?ﬁ.ﬂ'ﬁ
from a bot identifyingingticierand saidi fHingaaad has a teyiceithel fgn I‘i%% Sgd e
wherein sald Iunger i ncl udes a cylinder adapted for being received by a
portion of ‘Bottle. 21. The filli ng head of claim 19 wherein: said head

|nterconnect deviige W‘ﬁlhh‘@‘h@a@fﬁ?@ée%ﬂﬁl@ﬁﬂé edatalmegla)ﬂallddcb khout said
pl unger, which head % genment device is adapted for securing said filling
head to t hedispenbed, said Tiling head cOmPISNRLof - cl ai m 21 wherein said head

engagement device ot at Hepgai d
filling head to ?llb%d;'f‘ rgonﬁ%%lb&l‘l{k:g [s éaIqla%ttéj&heag rgp{bzzl g?ym&%ﬁflﬁﬁgl UC(JZII ng a. ,
probe adapt ggtfe®aRg- ' received by a bottle in order to ensure that a bottle -
i s properly. received and oriented with respect to, said fillin 4.
The filling headsaid head imtarwonpert inchiing @e&paeeewab‘?eaa'tb m@ﬁ‘%ﬁ’ E’?R"’eé‘ o
i ndi cia whig re plac n eakEd ¥om

i ncl udi ng aﬁ?émsnhomﬁﬁg% ?"% é%éé’%ﬁﬁn °§$§’w{df+'{?:"ﬂ ?Iragrah%aéglost%t le. 26. The
filling heag 5@,&1@{@(3@&%9, m.lnrgchm a trigger, a nechanismthat operably '
connects said trigger to said

first position aR@ a §be<frll<u1g)b§ad Cgﬁ‘%ﬂg?gwgg]tgh%aqgsﬂ ‘ag%%%ﬁﬁﬂ?ﬁgrgf E\_ﬂrﬁdﬁr
P e PP b oty s, Sndi e o
position. The filling head of claim 19 wherein said head mterconnect devrce |
. . mcludes a head engagement devrce Iocated about said plunger which head .
. engagement devrce is adapted for securlng said fi lling. head to the bottle.
22.  The ﬁlltng head of clarm 21 wherern said head engagement devrce |
' can rotate about said plunger in order to secure sald filling head to the bottle
23, The filling head of clarm 19 including a probe adapted to be

rece:ved by a bottle in order o ensure that a bottle is. properly recelved and

oriented with respect fo sald fi llrng head. ‘ : .
| 24, The filling head of claim 18 including a devsce adapted to identlfy

- mdrcra which are placed ona bottle. 7 : - |
- 25.° Thefilling head of claim 19 mcludmg an eductor whlch is adapted to o
drawﬂu:dfromabott]e - o S R
26. The filling head of cla|m 19 mcludrng
- a trigger,; : ' _
a mechamem that operably connects sa:d tngger to said plunger and
~ wherein said mechanism has a first pos:taon and a second posrtron and
wrth the trlgger in the first position sald plunger is in the first position, and moving
. Said trigger to the second posrt:en causes said plunger to be moved to said -

second posrtron




8 July 2005 27. A bottle adapted to be secured to a filling head
conprising: a bottle interconnect; said bottle interconnect in b ing a
fluid port and a vent port; and said bottle interconnect |%€Wﬂ§ ﬁg

bottl e nechani smwhich can selectively cause said fluid port and said vent

port .to be open. 28. The bottle of claim 27 S chani sm
is a plunger Wn2Eh cAnbotieadanted 1o bersgcud %‘i\h ?Hl %ﬁﬁgg%g%ﬁr#d% ition and
with the pl unger .position said fluid port and sai'd vent port
are caused to be eﬁlﬁngﬁ?c%%gbottle of claim 27 wherein said bottIe

mechani sm can opgsid tstlé lrﬁtbmdhdwﬂncimingemﬂmdqmrt aodﬁ vent part yan
si mul taneously. 30. The bottle of claim?27 vvh re| n grrg%ﬁéhe d“ erconnect
i ncl udes a bot tsaddmjtlgermtemoru@ﬂt HEly@ingr? EB Pd?]ﬁﬁ port and

aid vent port _an l1ing head in
grdervt o] sgﬁ?ﬁt ‘éeiy 8358 tsﬁﬁpgﬂaégrfgp{j%ﬁgfhgggaﬁﬁo b?h@eﬂébnot t : egof cil a: m 30
wherein sai'd botbge emgagssTasiof drinc27 whereidegaid dottle mecheRismads adplgnger
Lot 11 8o aiemcan, mroveomea st poetice Br Saeate RrSlihiafy e plingdri8

0 on
adatedfor rece n Qﬂap;b d ¢o belopHEn. d
bot ltOI e wt hhle :Q\élp F?%Saggé %?ﬁ] ﬁwS;?eadéhg?la e botr'E Ia(raé)gfdgi? aim 3”7 eal

i ncluding i dent i gi ngThadasttie dﬂclatﬂm z?wheaellarnaed bottleymechaaisn) CaR open
identifying device of a fillin The bott | pr cIa|m27|ncIud|ng.'
c . -

i dent i fyi ngsaiddivid aortrandmewgp%éugttangﬁ"%ﬁtm%' M&PUshcoded indicia, a

nmagneti ¢ encodedypndi . iﬁ%ﬂ@lcbmememﬂadci mtudeaaor a -
t hr ee- di nensi ona ?"P ﬁb%ob%ﬂ?%?g@ ?‘ﬁg{h\ére apted to Qg read a degl ce

associ ated phttis @,gf glelmmdmm\m&h gibreo tads sal wdmﬂna salckyen rP%F"a
vent port 1s |ocated about said d 18%
viher ei n sai Whigsris asigpted iR bafrgage Ltma&'ﬂ{rgg IB$ d mﬁgl Vi étg:eegf)gr ?ghﬁ%f% are
| ocat ed abo tf- a&# uid port, each of said.i nd| vi dual ports | ocat ed on
I‘adlll exten Wéf ‘the fluid port. 25 td s
31. _ The bottle of claim 30 wherein sa;d bottle engagemen e\nce is

_ _adapted to be secured to a fi Ilmg head w1th a rotatlonal motion caused by a t' llmg

" head. _ , o
' 32. ' the bottle of claim 29 wherem sald bottle mcludes an :ndentat;on

‘ which is adapted for recewlng a probe from a fi tllng head in order to orient sald
“bottle with respect toafilinghead. = .. o
- 33. The bottle of claim 27 including ldentifylng mdlcla whlch are
- adapted to be read by an |dentrfymg device of a filling head o .
34, The bottte of claim 27 mcluding Ident:fylng indicia mcludmg one of
“an optlcally encoded indicia, a magnetlc encoded indicia, an electrically -
conductive encoded indicia, ora three—dlrnensmnally encoded Il‘ldlCla that IS
adapted to be read by a device associated with a fi lling head
- 35 The bottle of claim 27 wherein sald vent port is located about said
fluid port. | . o | R
o 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 sald individual ports

located on radii extendmg from the fluid port.
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8 July 2005 37. The bottle of claim27 wherein said vent port includes a
plurality of individual ports that are located on radii extending froma
central location. 38. The bottle of claim27 wherein said v%#ﬂ'YBB&? .

| ocat ed above said fluid port and said vent port includes a plurali ty of

I ndi vi dual ports that are |ocated on radii extending froma central

| ocation, and saBd, botrhesoteelvduliaim 23 whﬁlémd venhipor ipakd %@PM?W@T a

first position and a second positi er.ein S said
fluid port ﬁiﬁid/l@laﬁlcpqr@nmabéf@ |%ﬁaéegl9@rfadﬂ§ﬂ%@ lem‘é? (gé:r&g%‘al m wher ein

said bottle int eg onn oftis fiecated v szid
central axis and a| d%@érﬁ %‘éngSHéggﬁ %Pﬁ? of i ndi vi dual ‘g%rttaa

that are | og@teshroand adid v@mtmﬂdumgucﬂesnmdlhmht;eotlndivtdlaadlwrtﬁ/\lﬁ‘@ﬁ@lfﬁ

fluid t | ted bel d t

wher ei b sai on g gﬁ%ﬂdm?ﬂa&gﬁ'?rg:@”\ggg osegen. aRd satRouR Ekhatsm Be Btk
axi s, and mﬁrﬁh@?ﬂ} ﬁ?@g% "ﬁ?st ofs'itfoﬂatﬁ)d’ﬁ'ééc@ﬁdvyﬁthﬁfbwhit'ﬁefelrﬂhfsalﬂe

vent port affd ort and a second position which opens said vent
port and sgbshrd p@gin@@réald%ld ﬁbeta'}ds‘smm\ca‘ntqdoaﬁaneDMr ein: said head

d db I th
head wi th the bodbl e Thetaatiipal HAITCLL Bheramoaie BogTigfEor bl frelddca blo,
of claim 15 %%g?arséﬁ o‘h #o'rhﬁ it d %M%«é‘and‘%@'@%ﬁt@bh&ﬁclaﬁésm a

sel ect.i on £¢ eas IHution ratios. 42. The bottle of clalr{?%
wher ei n’ saldufémydftrm'\hduak:pmemaetaredmatedmn raiicexdending FEoHdNeGEHBR' r om

Conpr 81 ng! B, wherangeRLhasRE s Oreied bRl SO vBRF pORY o e Pyl
bot 1 ¢ | nt CLA8NAES Wnehof Sid Bl RRAhahmire e alasgerantichaicts aling caid

i nt er connect having a read wth a thread portjop havin o
reduced t hr esrstralepds); arairwhermn siaicbplunpes beg ankrsl ppﬁﬁ!@ﬂdﬁ'ﬂiﬁgéﬂo%ﬁdgﬁgpﬂ

i eng por v mar and Baa Adisfee ki Safi@BphieR b ﬁ%@?“%@? ?.@E‘Eﬁﬁ’é‘. amd
bottl e rel aééudeﬂutld’pﬁﬁ' d: head 26 8 Jul y 2005 A TS
| 40, The system of claim 1 wherem .
| 7. said head mterconnect and sa|d bottle mterconnect mate the bottle to the
f‘lhng head w1th the bottle tilted relative fo the filing head. . ‘
‘41, The system of claim 15 wherein said fluid port mcludes a
mechanism that allows a selectlon from at least tWo d|lut|on ratios.
42. - The bottle of claim 27 whereln said fluid port lncludes a mechan:sm
that allows a selection from at least two dilution ratios. 7 S
.43, Afi illing head and bottle system compr:snng
a fi Illng head with a head mterconnect '

" a bottle with a bottie mteroonnect
| one of sald head mterconnect and sald bottie mterconnect havmg a

stepped thread with a thread portlon having a reduced thread depth; and
the other of said head interconnect and said bottle mterconnect having a

protruding portion which wedges aga_lnst said thread portion with the reduced -
thread depth in order to position said bottle relative to said head;

26



wherein the bottle interconnect has a fluid port wth a cl osed
configuration and an opened configuration; and the head interc ect has
an actuator that can cause the fluid port of the bottle ir?t‘g’r%g&#ect to
move fromthe closed configuration to the opened configuration. 44. The
system of- cl ai m 43 wherein: said bottle interconnect has said step fp . _
thread with sai d J{ureaptHeobbite intatbsmnectrreiua ddid hodadthiemiosetheoriguaiend
i nterconnect has said protruding portion; said stepped thread includes a
second thr eaddmopenEGngut&!tﬁJdtsaﬂﬁom said thread portion with said
reduced t hread d nd, s cHlpe thehfdad efithe
t hat engages sai @8@%”@%’8'&%&3@3%%%&% g%aaitcfwr otrudfhng porF{dln’{)n of
sai d head i BHR{LRREIREhnBKE t%ﬂﬁtpveffrdrmthelotbsmhdomﬁigmaﬂonctwetlnelosenadt hread
portion with said reduced thread depth,. ‘in order -to wedge said head

i nt er connectonfigimadionsaid bottle interconnect.. 45. The systemof claim 43
wherein: said ste ped hrea ad portion in addition:to
sai d thread portlon h ﬁﬁ&&%%ﬁ'@@ﬁ%@e ﬁéﬁepth and the depth of said
second thread poiskidBotife fitdednheetiess §did2teppbd dhrepdeaitie said %eaQ‘ﬂr@”t%t_em |
of claim43 wherein: said ed t hread has .a second  thre

addi ti on tov»sthllaireduaﬁhthrpad e@fﬁh ﬁ&dl%?géj E‘eﬁgdﬂt?éﬁo'?'h‘?gd@sdg%fj%%gbgmtg
dept h of sal d second t-hread portion is about- 0.080" i nches (2.032 ). or

greater. ’fq%r"system of claim43 wherein: : said stepped thread t}as a
second thread porsfaidnetepvpeeotdrea@mdtmmeeebndaureqabport@h that exigndsi&fliced
t hread depth; and the depth of said seq{g porcﬁjl on i s about 0.080
i'nches (2. Osaldﬁweaﬁpoﬁl%wh SAiE redc read portion having a

;Sggced .thr ead d%%‘d]hegd ;R@?%n&ﬁﬁru@é@s%ééd %@adﬁha@éngm s&ld secontly
thread portion, and said protruding portlon of sard head interconnect extends |
from sard head thread toward said thread portion wrth said reduced thread depth o
" in order to wedge said head interconnect agarnst sard bottle mterconnect
45.  The system of claim 43 wherein: o |
said stepped thread has a second thread portron in addrtron to sard thread

" portion having a reduced thread depth; and |
- the depth of sard second thread portron is 0. 050 mches (1 27 mm) or

greater , : _
46. - The system of claim 43 wherein:
- said stepped thread has a second thread portaon ln addrtron to sard thread

_portion having a reduced thread depth; and .

the depth of said second thread portron is about 0. 080 mches (2 032 mmj)
or greater | : : '

47. The system of clalm 43 wherein:

said stepped thread has a second thread portlon in addltuon to said thread

~ portion having a reduced thread depth; and
 the depth of said second thread portlon is about 0.080 inches {2.032 mm)

or greater and the height of the thread portion havang a reduced thread depth is
about 0.045 inches (1.016 mm) or less.
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48. A bottle adapted to be secured to a filling head conprising: a valve
body; said val ve body including a vent port and a first channel _w.th a
distal end; a plunger, said plunger defining a second cha iy a fluid
port conmunicating - with said second channel; said plunger positioned in .
first channel; and sald pl unger having a flrst p05|t|0n wher ei n ‘sai d vent -

port and said flsd é}tﬂéra%a‘ﬁ'tt@é?@bead’e%@e@@@@rfﬂhr@headmnvm@legn sai d

vent port and sai d flui ort "are open, with-said fluid port extending
past said di stalaeau{ediocgel d f| rst channel. 49. The bottle of claim 48

wh d t t I t
oot oo Nabt b S acPe Vot o b 4 s hamhELARY Sthrenet

al ong an axis beéw drhe fi rst position and the second position; and :
wherein said flul t’is located along a line which js at an angg
said axis. 51. Tsﬁdlpmngaméfmngamemnme!nmnel angi @i flgicup@d ComuURIce P%rm
with an external surface with the second. channel defined inthe col unn
sai d col umWiag2ig spenceta iRl sai d and a distal end; -said fluid port

corum: ol SCSPL%@Pﬂfqﬂiﬁﬁs'ﬁ%‘%ﬁﬁ%?P?ﬁﬂiﬁf“é’ﬁ&.“ﬁ; from & he_Broy d| -
end of said colsaig plwﬁgermanggt@eﬁrsbpesmpﬁrWWGﬁb%a'Qéﬁﬂ‘ \Péﬁ'?tta‘b‘g§g d?fﬁ"‘ga
e BT cae abe S i BOSTSR R AR R By cn spi A port
refill ed ta}e%}%n s 8 il Pot eﬂﬁndmg past said distal end of said first channel.
48.  The bottle of claim 48 wherein: :
said vent port mcludes a pturahty of vent ports Iocated about sald f rst
channe! | S ‘.\,.”___ A
'50. The bottle of claim 48 wherein:
. sald plunger moves a[ong an axis between the first posut:on and the
‘second position; and | R . B
| wherein said fluid port is Iocated along a hne which IS at an angle to sald
axis. o S ' )
'51_,.' The bortle of clalm 48 wherein: - ,
' sald.plunger has a column with an extemal surface w:th the second
channel defined in the column; |
said column has a proximal end said and a distal end;
' said ﬂund port is located ad jacent sald dlstal end through said external
surface of said column; | R
- said plunger has an enlarged por’uon extendlng frorn the prox:mai end of
sald cofumn, which engaged posutlon causes sald vent port to be select:vely open

~and selectively closed. |
52. The bottle of claim 48 whereln
‘said plunger has a third position which allows the bottle to be refilled

through said vent port.
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