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DISTRIBUTED CONCENTRATED CHEMICAB,;QWU%YS‘[EM
nd the scenes and after hours task in nost commercial and
ironments is that of maintenance of the facility through

di sinfecting the surfw prent found in that

I ronment .
The present invention is directed to a method and system for distributing

concentrated chemicals throughout a work site. Without limiting the scope of the
invention, the concentrated chemicals can be used for maintenance purposes,
such as cleaning and disinfecting, in a multiplicity of environments. Systems using
other types of concentrated chemicals such as paints and epoxies are

contemplated.

Background Art

A generally behind the scenes and after hours task in most commercial and
industrial environments is that of maintenance of the facility through cleaning and
disinfecting the surfaces and equipment found in that particular environment.
Historically, such operations have been conducted through the purchase of
chemicals which are of the proper concentration for the particular application
along with a dispensing head, or other dispensing apparatus. Refill botties are
often available at the appropriate concentration for the before-mentioned spray
heads and dispensing apparatus. The refili bottles are either directly connected fo
the spray heads or can be used to refill bottles which can be connected to the
spray heads. '

For some of the largest applications as for example found in hospitals,
hotels, and other large commercial, as well as large industrial, complexes, such
chemicals are purchased as highly concentrated fluids. Such highly concentrated
fluids are not meant to be used directly in the particular application, but are meant
to be diluted with, for example water, and then the diluted mixture used for the
particular application. For such situations, the concentrated chemical fluids may
be diluted at a ratio of one to ten and upWards. Normally, the concentrated
chemical fluids are stored in a basement and a mechanism is provided for diluting
the chemicals to the desired dilution ratio and filling the botties which will actually
be used with spray heads in order {o apply the chemicals as desired. In for
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Hi storically, such operations have been conducted through the purchase of
chem cals which are of the proper concentration for the particular
application 20 along with a dispensing head, or other dispensing apparatus.

Refill bottles are often avail able at the appropriate concentration for
t he before-nentioned spray heads and di spensing apparatus. The refill .
bottl es are ewolsgréxirect|ly connected to t he spray headspcxugerioesse used
to-refill bottles which can be connected tad the spray heads. 25

For some of taﬁahws%btanné 'cﬁﬁ&érﬁfh'ie@%hﬁﬁﬁca@(@éﬁ)hé sidma% brbaQaﬁiani 2 rSthe
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ituati , _th t h d be diluted at t
of one to tenmHignBRIese bReRan Fengheld BFeEitadk cd”  chemical T1uids.
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chemcals to the desired dilution ratio and fill I'ng the bottles
actual |y bthey sdasign tgans polgntisliy dexposep the r indiyiduap | performingh esticha taskasto

desired. In fap, entrated chemical fiuids. Further, in such an arrangement, large volumes of
material must be redistributed frdm the basement to the multiplicity of work sites
10 throughout the building.

Additionally, such systems do not offer the ability to ensure that when
multiple types of chemicals are employed, that the appropriate chemicals are
“distributed to the appropriate work stations to be used with the appropriate spray
head. Further, such systems do not have devices for recording and tracking the
15 amount and concentration of chemical fluids which are distributed throughout the

system and for example the number of times that any particular bottle is refilled.

Summary Disclosure of the Invention

The present invention is directed fo overcoming the disadvantages of the

20 prior art by providing a new system of distributing concentrated chemical fluids

| throughout a work site that is safe, convenient, and efficient and that affords

record-keeping capabilities so that the usage of the concentrated chemical fiuids
can be monitored.

As an aspect of the present invention, the system for distributing

25 concentrated chemical fluids includes a first central station which has a plurality of

bulk storage containers for storing concentrated chemical fluids. Each of the

containers has a dispensing head adapted for dispensing the concentrated

chemical fluids. A plurality of delivery bottles is provided with each bottle having a

filling port that allows the delivery bottle to be filled with concentrated chemical

30 fiuids from the first central station. The system further includes a plurality of

satellite stations, each of said satellite stations having a first connector adapted to

connect the satellite station to a source of diluting fluid. Each of the satellite

stations has a second connector which allows one of the delivery bottles to be
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hotel, the concentrated chem cals can be stored in a basenent. In the
basenent the concentrated chem cal fluids can be diluted and used to fill

literally of bottles, which can be attached to h?ﬁﬂﬂﬂﬂos%?ray '
heads for use I nt enance personnel. Jt can be a full-trme
assignment to collect, vefill and s redistribute these bottles and
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the di sadvapt agheensttated ehdiicaPluios ofthe temiow ding a new system of
di stributing concentrated chem cal fl ui t hroughout a work site that
i s safe, conveni enth afgrthers asneshiof the !ﬂY&!‘t'%{T’f%'i'dﬁ ormation storage system is

provided which can determine (1) the number of times that the delivery bottles are
refilled, (2} the ratios by which the concentrated chemical fluids are diluted, and
(3) the amount .of -concentrated  chemical fiuids. are ‘used for any - particular

. 15 -application. Further, the information storage system can track the bottles
throughout the work site.

Such a system can be used on a large scale in hospitals, a hotel and the
like with muitiple floors and where many different types of operations are required.
Further, such systems can also be used in single-level yet large retail department

20 and grocery stores, as well as conventional retail outlets.

In another aspect of the invention, a method is provided for distributing
concentrated chemical fluids in a working environment. This method allows the
concentrated chemical fiuids to be distributed throughout the work site in a safe
and efficient manner, which distribution can be tracked by a information storage

25 device. Such method ensures that the concentrated chemical fluids are not
diluted until the point where such fluids must actually be applied for the intended
purpose. Accordingly, the need (1) to distribute bulkier diluted chemical fluids
throughout the work sites, and (2) to constantly refill spent bottles at a central
location with diluted chemical fluids is avoided. '

30 Accordingly, it is an object of the present invention to provide a
concentrated chemical distribution system and method which is safe and efficient
to utilize.



record- keeping capabilities so that the usage of the concentrated chem cal

fluids can be nonitored. As an aspect of the present
i nvention, the systemfor distributing 25 concentrated chem cal fl uids
includes a first central station which has a plurality of bul k st orage

containers for storing concentrated chem cal fluids. Each of the
cont ai ners h3¥0&87¥2hensi ng head adapted for di spensing the RGHEBTOPHSE ed
chemical fluids. A plurality of delivery bot# es is provided with each

bottle having a Andthér objectufrthe present invention ietadplovider y spstefrl and endthod
filled with Soncentrated chem ca uids . fromthe fji rﬁt central station.

30 f | :
The system f JP% r?@P‘JPWé?‘&Ges"%mEPL rdé??\"l?‘ﬁﬁ"’é‘f which can. frack dhe; ylilization ek the of
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satellite station to a source o Ui d. Each of the satellite
stations has a sedbisdadurthet pbjechnf the present inieation to rovideia systebowtiere t o
IgeCT / US97/ 085 g?live%éﬁéz Q:gljl ]be filed at a central location and distributed @tough%ttlé% to
a satellite duiidingrtodedusesdt it shtellifecstativns, which sateliiteostatitrasscan beeithenfixéd at
IS adapted to gispense a mxture bf the concentrated chem cal fluids
and the di | ufdfpgrtable.

Other aspect, objects and advantages of the invention can be obtained
from a review of the specification and the figures.
10 .
Brief D ipti f the Drawi
Fig. 1 depicts an embodiment of the method and system of the invention,
- utilization in a multi-story commercial or industrial facility.
Fig. 2 depicts ‘another embodiment of the method and system of the
15 invention for use in a single story commercial or industrial facility.
Fig. 3 depicts the central station of an embodiment of the method and
system of the invention.
Fig. 4 depicts a wall-mounted satellite station of an embodiment of the
method and system of the invention.
20 Fig. 5 depicts a portable safellite station of an embodiment of the method
and system of the invention.
Fig. 6a and 6b depict a handheld sprayer which can be used as part of the
method and system of the invention.
Fig. 7a, 7b, 7c and 7d depict an embodiment of a mix head and delivery
25 bottle system which can be used as part of the method and system of the
invention.
Figs. 8a, 8b, and 8c depict top, side and botlom views of an embodiment of
a dispensing or refill head which can be used at the central station of Fig. 3 to refill
the delivery bottles as depicted in Figs. 4, 5, 7a, and 7b.
30 Fig. Bd is a cross-sectioned view taken through Fig. 8a-8a.
Fig. 8e is a cross-sectioned view taken through Fig. 8b-8b.



fluid. The deliver bottles associated wth the particular satellite

stations can be used to fill for exanple handhel d spray applicators or
buckets for larger projects. 5 I n anot her aspect of the invention,
the satellite stations are conprised of stations which are wall -nounted
and stations which are portable. In yet a further aspect of the
I nvention, al | YOTE26R¢; very bottles which are used with e P78
wal | - mount ed stations or the portable statiohs are identical so t hat
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determ ne (1) r.'ig,ennunber of tinmes that the delivery bottles are
refilled, (2) the ratigs by which the concentrated chenical flujds
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di stributed throughout the work site.in a safe and efficlient manner,

whi ch distribde can be tracked by a information storage 25 device. Such

met hod ensures t hatFig,h&l‘fC%r?ﬁféwd%ﬁﬁgr ﬁrﬁg{ § inth%g%agtPﬁg anism iff ilﬁéj?é%’(‘je q

until the point wher nmust aCtually be ap or the'In
pur pose. Accorpbsitipny, the need (1) to distribute bulkier diluted chem cal
fluids Fig. 10c is a view similar to Fig. 10a with the valve mechanism in the refill

15 position, and with a refill head plunger.

Best Mode For Carrving Out the invention

With reference to the figures and in particular to Fig. 1, an embodiment of
the distributed concentrated chemical dispensing system of the invention is

20 depicted and identified by the number 300. System 300 includes a central station

302 and a plurality of permanently mounted satellite stations 304 and portable
satellite station 306. in a muiti-story building, the central station 302 would
generally be located in the basement or on the first floor close to where bulk
deliveries of the chemicals can be efficiently made.

25 As can be seen in Fig. 3, the central station 302 is comprised of a plurality
-of bulk multi-gallon (multi-liter) containers 308 which store large amounts of the
-.concentrated chemicat fluids. One typical size would be.an 18 galion (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

30 needed. Generally the dispensing heads will not dilute the concentrated chemical

fluids. Afso mounted in the central sfation 302 is a plurality of delivery bottles 312
and a plurality of spray bottles 314 for use with for example handheld sprayers for
direct application of the chemical fluids to the work surfaces. The delivery bottles



t hroughout the work sites, and (2) to constantly refill spent bottles at a
central | ocation with diluted chemcal fluids is avoided. 30
Accordingly, it is an object of the present invention to provide a
concentrated chem cal distribution systemand nethod which is safe and
ef ficient to utilize. WO 97/ 26211
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t he chemi cal s and the various conponents of the system
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refilled directly from the dispensing head 310 with the concentrated chemical fiuids
delivered in bulk container 308. The delivery bottle 312 can have identifying
indicia 315 which is read by a read head 316 (Fig. 3) associated with the
dispensing head 310 or a read head 330 (Fig. 4) associated with a satellite

10 station. Figs. 7a, 7b, 7c, and 7d (which have a somewhat different bottle shape
than that depicted in Figs. 4 and 5, but which otherwise functions the same) as
described below, depict further read and write operations which can be used for

~the gathering and storage of data with respect to the utilization of system 300. An

‘information storage device 318 is also part of the central station 302. Information

15 storage device 318 can include a lap top or a portable computer, a desktop

computer or a mainframe. Information storage device 318 can monitor the use,

distribution of concentrated chemical fluids and the use, distribution and refill rate

of the delivery bottle 312 through the indicia marked thereon, and also the spray
bottles 314 if it is desired to have identifying indicia placed on these bottles.

20 As can be seen in Fig. 1, the satellite stations 304 are located throughout
the building and on various floors of the building. A first permanently mounted
sateliite station 304 as seen in Fig. 1 and as seen in Fig. 4 include a wall-mounted
manifold arrangement 320 which can be connected to a source of diluting fluids
such as the public water supply through a connector 322. As discussed more fully

25 with respect to Figs. 7a, 7b, 7¢, and 7d, mix heads 324 (Fig. 4) are secured to and
communicate with the manifold 320. In Fig. 4, four side-by-side mix heads 324
are depicted. It is to be understood that as few as one and certainly many more
than four mix heads can be mounted in such a permanent satellite station 304.
Through a mix head interconnect mechanism 326 and a corresponding bottle

30 interconnect mechanism 328, the delivery bottles 312 can be joined to the mix
head 324 with all the mechanisms and advantages as described with respect to
Figs. 7a, 7b, 7c, and 7d. The mix heads 324 include an indicia reader 330 which
can read indicia 315 on the delivery bottles 312 and aiso write to storage devices



10 Brief Description of the Draw ngs

Fig. 1 depicts an enbodi nent of the nethod and system of the invention,
utilization in a nmulti-story comercial or industrial facility.

Fig. 2 depicts another enbodi ment of the method and system of the 15
invention for use in a single story commercial or industrial faci lity.

Fig. 3 depictsWOhY26tral station of an enbodi nent of the mef ﬁ’éss"
system of the invention. Fig. 4 depfcts a wall -m)unted satellite
station of an et betties.of Théindicia readére 33ndres wonnected toher icanchd neate 0

Fi 5d bl I f nbod hod
nd syst o of AL RiGTRtoR o, W B lioieS e R 7. I, aFEl 4%

sprayer which mdbeazusaduaé ami&peﬁ“ng hezzle 33:zamliiad candisperisera alixtuhe of the
i nventi on t an enbodi ment

head and del | vé%oy%@'afﬁ'égb?@'?&éwé %Bﬁ d@%’%@"’ s dyPrpledtiye cayer ?3@ cﬁﬁtrp??t);d
and system ofs tdagyred with'498EK 8Rd key arrangementB38 in $7derdd. p@%t&ﬁnﬂ%ﬁh?ﬁ}h

top, .side and bottom views of an enhbodi nent of a di spensi ng or
head whi ch can the satelife stations. &tﬂpnal33§tqeumwé¢d thrgugh the cpver 334. Pressing

el Yer o0t L3 4R GG o T okt prof i o be iopebs B8,
Cross-sect i onedhsi dispersirg ndzzieu @32Fimjo 8bbatket, or conventional handheld spray
applicator, or some other conventional application device.
10 The arrangement of Fig. 4 can be set up so that each mix head 324 can
dispense a different chemical fluid or that each mix head 324 dispenses a different
mix ratio of the same chemical fluid or a combination of both.

Fig. 5 depicts a portable satellife station 306. This satellite station 306

includes a portable mix .head 338 similar in design and function as mix head 324
15 except that it can be handheld-and carried to the work site.. The portable mix head
338 can be connected to a source of diluting fluid such as the public water supply
through a flexible conduit 340. As with the operation of the mix head and delivery
bottle of Fig. 4 and additionally Figs. 7a, 7b, 7c, and 7d, an operator can cause a
mixture of concentrated chemicals and diluting solution to be dispensed for

20 purposes of applying as required.

Further if desired, the portable mix head 338 can include an on-board
indicia reader 342 which is preferably battery powered and self-contained and
which can read data from the delivery bottle 312 and write to a programmable strip
on the dispensing bottle as described with respect to Figs. 4, 7a, 7b, 7c, and 7d.

25 Atalater time, the information stored in the indicia reader 342 and the dispensing
-head 338 can be downloaded to a information storage device 318, such as
described with respect to the central station 302.
Figs. Ba and 6b depict a handheld sprayer 350 which includes a handheld
pump type spray head 352 and a vessel 354 which contains diluting fluid such as
30 water. Securable to the sprayer head 352 is the spray bottle 314 which can be
filled with the concentrated chemical fluids is as described hereinabove with
respect to Fig. 3. The action of the spray head 352 causes the water in container
354 and the concentrated chemical fluids in spray bottle 314 to be drawn up,
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Fig. 8f is a cross-sectioned view of the refill head shown in Fig. 8d,
positi oned above a val ve nechanism simlar to the valve mechani sm shown in
Fig. 7d. Fig. 89 is a cross-sectioned viewsimlar to Fig. 8f but
with the refi WOMRSIt 5 pressing the valve plunger of the vaCTASYHMNSNI sm
i nt-0 an open position. Fig. 9 is anBexpl oded view of a preferred
embodi ment Ofn‘gx Uar@ disp ﬁ&%hﬂlﬁkéfmtﬁfattthémm?ﬂshé ImeePsﬂrmcar BS&!B%“!&&‘
for opening an "osI ng ef urd and vent ports ol the bottl

Fig. 10ais aadawgigmtemcpomemme dim“ﬁmwaﬁét%fﬁimrﬁ)of Fig. 9 with
P " ocaltih W B84 8 h SR 308 edivbl ndhtgiié o™
the val ve nec hanlstmn_m cbhebe)psed wath thissinvention. With such al%:ogveﬂiﬁmal sprayer,ew
Zln(T Lma'[ ht g E Ie ' qleggggg l%r Mwaava%prrrggrpaqgly pre-d[?uteg(ilm:fa tfxlarlnglmsed ofs %I)Ethl%ndf
diluting fiuid and concentrated fiuid. Such a pre-diluted fluid could be dispersed
from for example satellite station 304 (Fig. 4).
Figs. 7a, 7b, 7c, and 7d depict a mix head and bottle arrangement which
preferably is used with the system as disclosed hereinabove. However, other
10 designs for such mix head and bottle arrangement can be made and come within
the spirit and scope of the invention. With respect to Figs. 7a, 7b, 7c and 7d, the |
following description applies.
In Figs. 7a, 7b, an embodiment of a mix head or filling head 420 and bottle
422 of the system 300 of the invention is depicted. The mix or filling head 420 is
15 meant to be portable and connected to a source of water through a flexible
conduit such as a hose (similar to the embodiment in Fig. §). it is to be
understood that with minor changes the embodiment of Figs. 7a, 7b, 7c, and 7d
could be permanently mounted to a wall or as shown in Fig. 4. Accordingly, the
embodiment of filling head 422 includes a hose connector 424 with a filter screen
20 426. Hose connector 424 is mounted {o the handie 428 of the filling head 420.
Handle 428 includes a housing 430 which encases a swivel fitting 432 which
connects the hose connector 424 fo a valve housing 434 which houses a ball
valve 436. A valve pinion 438 is used to cause the ball vaive 436 to open and
close. The filling head 420 includes a trigger 440 which is pivotally mounted to the
25 housing 430. Trigger 440 includes a rack 442 which operatively engages the
valve pinion 438. Accordingly, as the trigger is depressed, the rack 442 causes
the valve pinion 438 and the ball valve 436 to rotate about ils axis opening the
valve to allow a source of fluid, preferably water, enter fluid supply tube 444,
From fiuid supply tube 444 the water is directed by a nozzie 448 through an air
30 gap 448 to an eductor 450 and is dispensed through filing nozzle 452. As the
source of diluting fiuids such as water must go through eductor 450 prior to the

eductor generating sufficient vacuum to draw a concentrated chemical from the



Best Mbde For Carrying Qut the Invention Wth reference to the

figures and in particular to Fig. 1, an enbodi nent of the distributed
concentrated chem cal dispensing systemof the invention is 20 depicted and
identified by the nunber 300. System 300 includes a central station 302
and a plurality of permanently nounted satellite stations 304 bIe
satellite statYQf” . Ina multi-story building, the central

woul d generally be located in the basene or on the first floor close
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wor k surfaces. hdiedn.del i very bottles
- The filling head 420 further includes a trigger lock mechanism 454 which
10 can lock the trigger with the ball valve 436 in the open position by causing leg 456
of the trigger lock mechanism 454 to engage and hold down pin 458 of the trigger
440. Bution 482 operates the triggér lock mechanism 454.
‘Simuitaneously with the.opening of ball valve 436, the trigger mechanism
.. causes the fluid and vent ports of the bottle 422 to be opened so that
15 . concentrated chemicals in the botitle can be drawn up by the eductor 450 and
mixed with the diluting fluid in eductor 450 in a manner as described below.
Trigger 440 is pivotally connected to a small link 460 which is pivotally
connected to a bell crank 462. Bell crank 462 is pinned about pivot point 464.
Pivotally connected to bell crank 462 is a actuator or plunger 466. Plunger 466 is
20 substantially circular in shape and includes an elastomeric O-ring 468 retained in
a peripheral groove 470. Plunger 466 includes a recessed cavity 472 which is
cylindrical in shape and centrally located within said plunger 468. The recessed
cavity 472 communicates with an elbow connector 474. Connected to the elbow
connector 474 is a flexible conduit 476. Flexible conduit 476 is additionally
25 secured to inlet port 478 of eductor 450 in order to provide concentrated
chemicals to eductor 450.
Within the filing head 420 is an-internal user hand engagement space 480.
In this engagement space 480, the button 482 is located which operates the
trigger lock mechanism 454. Also within this hand engagement space 480 is a
30 quarter turn locking handle 484. This locking handle 484 is operatively secured to
a filling head interconnect mechanism 486, which mechanism is disposed about

and aiso comprises the plunger or actuator 466. The interconnect mechanism
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be of the design discussed hereinbelow with respect to Figs. 7a, 7b, 7c,
and 7d and the sprayer bottle 314 can be of the design di scussed

her ei nbel ow with respect to Figs. 6a and 6b. However, as is evident
fromthe figwest2ather designs for these bottles woul d IS8t he
spi-rit and scope of the invention. In 5 opetation, the delivery bottles

312 and the_ Spa@ndiside 8 quditdr W thredd 488 WiciDEngaged Biai botBel 432 86 Will b OM

t he di spensing head 310 wth the caoncentrated chem cal fluids del i vered
i n-bul k cont fefsribeddereipbelow i very bottle 312 can have identi fy| ng

i ndi cia 315 which ASYNe, | BvertlorPeai?

di spensi ng head 31%'?0% a r"géaﬁﬂreg%%%g@% 4 aggocol at ed E’évl é\t e?‘%}l te

10 station. detgi.collestively irv Eigsaidd, 7d. (Wg dfc @flsemmemerﬂmﬁ thecbottie

Punct one. Pdnteranieie mecnain, 40 Wit vaRCfheneilln Y820 The holes
oper ati ons Winhgdicomieds «mwﬁdashmgo inchides amﬁmmgg aonbrstgmrwﬁeh Masthéfined t h

respect to the utilization of s st em, 300. tion storage devi ce
318 is al so p‘&Pfe‘ISTalqﬁ'@"EéW&'l‘ 'E'é?p S'Of c‘I"HPB*'ﬂEﬁ"ga (atgs with heauantarce
318 can incl Ugey thredl 468°(FMG. Pa) o thaDiIEneadMtbRIonnactdRekhidtilsm 486 0VARE OF
a mai nframe. Infornmation storade device 318 can nonitor the use,

di stri-bution husingsert-488ds recaivad-inside| ofiupstanding aellai494. Jihet valve hpusingnd

ther eon, - afta 5P 49 elllek ¥ phripfirh] Soi 00" WA o4 Snbf ' he i Ghaing

i dentifying nmllac 484 pthimugh the usé ofa dletarﬂ lassang@ment 502 AThe aalvechausing insefti g.

e, oL A lidn vt v ¢ 7% Aol ar 4BH e vt B e’

aglt lel_ 'rr;)L et Sé PRIty Of iAdividBsNvémt ports 508aRAIcASareeEshaPediifl-crdsd-86¢tie afd

- which radiate outwardly from a central axis 510. in a preferred embodiment, the

15 individual vent ports 508 are located equally spaced about the first cylindrical
cavity 512 of the vaive housing insert 498. The individual vent ports 508, being L-
shaped, are defined both on the peripheral walls 514 of the first cylindrical cavity
502 and also in the base 516 of the first cylindrical cavity 512.

Located immediately below the first cylindrical cavity is a second cylindrical

20 cavity 518 which is concentric about the axis 510. This second cylindrical cavity
518 defines in its base 520 the fluid port 506. Fiuid port 506 has a curved wall
that is designed to accept a ball vaive as more fully described below.

In Fig. 7d, the valve mechanism 492 of the bottie is presented. The valve
mechanism 492 is positioned in a first position fo close off the vent port 504 and

25 the fluid port 506. The valve mechanism 492 is depressed in order to open up the
vent poﬂ 504 and the fluid port 506. In actual operation, the movement of the
valve mechanism 492 is accomplished by the movement of the plunger 466 of the
filling head 422 from a first to a second position as the trigger 440 of the filling
head 420 is depressed.

30 The valve mechanism 492 includes a valve plunger 524 which is
substantially cylindrical in shape and is received in the first cylindrical cavity 512 of
the valve housing insert 498. The vaive plunger 524 includes a peripheral groove
526 which receives an O-ring 528. _O-ring 528 rubs against and creates a seal



mani fol d arrangenent 320 which can be connected to a source of diluting
fluids- such as the public water supply through a connector 322. As

di scussed nore fully 25 with respect to Figs. 7a, 7b, 7c, and 7d, m x heads
324 (Fig. 4) are secured to and comuni cate with the manifold 320. In
Fig. 4, four side-by-side m x heads 324 are depicted. It is

understood t hatW! 3374/‘@% as one and certainly nmany nore tharrql'g{%PPW?
heads can be nounted in-such a_permanent sat eflite station 304. Thr ough
a mx head int enﬂbpeweramalhﬁﬂém srivrdnselectvely @gpbﬂ@pn@psattbeeveabpoﬂ 504.

x| head 3MNGF PR 524 1A% o i iintined cal 7 539 8l sCbordLyRRgica by
respect to 532JsAt e base 534 of dinel risl cylrﬂrdncm gavityaSR0, 3P metering defien 536 is

512 Snd ai oo wriaHiAgaS: Tris metamng Sdtics Sin Be Smisy GllcHighosTh prikro Bilst e

PCT/ US97/ 00538 dilution ratio of the fillin ling head 420 and bottle 422 and still be wnfhm th@spnﬁmd
bottl.es. The indicia readers are connected t or can be

downl oad i nf or reeoperof; ibe rmennqmr oAtdhe drass é%gé %§§€%ﬁﬁ silsnctfpab ca'ysv 5324
mx - heads 324 i) H¥asBadhs BEG Rt BroViddd for iiewig'th coRBertratBd thEnicals to

m xture of the
pass. Secured {o the base 538 is a ball 542 which can selectively seat against the

fluid port 508 in order to open or close the fluid port 506. A valve spring 544 is

10 contained within the second cylindrical cavity 518 of the valve housing insert 498

and is biased between the base 520 of the second cylindrical cavity 518 and the

base 538 of the second cylindrical cavity 532 of the valve plunger 524. An insert

- collar 546 extends from the base 520 of the.second cylindrical cavity 518 of the

valve housing insert 498. Fitted into collar 546 is a concentrated chemical pick-up

15 tube 548 which at its distal end 550 includes a metering orifice 552 (Fig. 7a). Ina

preferred embodiment, the distal end 550 and the metering orifice 5§52 are

disposed on the base 554 of the botlle 422 adjacent to the front wall 5566 of the

bottle 422. As the bottle is meant to tilt at about a 5 angle forwardly relative to the

filling head 422, whether the filling head 422 is permanently mounted to a wall or

20 handheld, the position of the metering orifice 552 adjacent the front wall 556

allows the filling head 422 to remove substantially all of the concentrated
chemicals in the bottle, while leaving only a very small residual amount.

In an aiternative embodiment, the spring 544 which biases the ball 542 to a
closed position can be placed elsewhere, as for example, in the filling head 420 in

25 order to perform a like function. Further, in an alternative embodiment, the
metering orifice 550 can be removed.

As can be seen in Fig. 7b, the plunger 466 of the filling head 420 engages
the valve plunger 524 of the bottle 422 with the plunger 466 fitting into and
pushing against the first cylindrical cavity 530 of the valve plunger 524. The

30 recessed cavity 472 of the plunger 466 fits over and receives the head of the
metering orifice 536 which is fitted in the valve plunger 524. With the trigger 440
depressed, the plunger 466 urges the valve plunger 524 downwardly to a second
position wherein the vaive plunger 524 opens both the vent port 504 and the fiuid



concentrated chemcal fluids and the diluting fluid. A protective cover 334
can be 5 secured with a |ock and key arrangenent 336 in order to prevent
tanpering with the satellite stations. Buttons 338 are provided through
the cover 334. Pressing of these buttons causes the correctly
proportioned m xture to be dispensed from t he di spensing nozzle 332

I nto a bucketwo@r2&dhventi onal handhel d spray appl i cat or PCUS2T@BIS8 ot her
conventional application device. 10 The farrangenment of Fig. 4 can be

set up so thapoftasis Eimulia@atusiy4 IEap any tudesmeﬁmmgah@hd 40 ehécomid rérmbved
fluid or that each m x head 324 dlsBenses adiffe mx ratio of the

saie cheni cal PPy the bpttle 422hathiqf Jhese PoFEP04, 506 mstantqrpqyus!y B‘?ﬁﬁcﬂ%“&
portable sat e'sbhd§ WiFlQnﬂP@rg@'tﬁe s blunep sl Wtﬁé’eﬁrst clo gﬂg ) rf

portable m x head 338 simlar 1'n design and function as m x
except that |pre,\mttbganuﬁaﬂlewo&mn ratastichesnicals from th%bwlﬂeﬂﬁe portabl e

m x head 338 ¢ | S as the
publ i c wat el suppl y The tb%“ﬁi ?‘?1 f'ﬁ%’g‘ljgfgu e@@ﬁﬁﬁ F{ dﬁéﬁ) y‘%ﬁs&lvéj ﬂ”t‘ﬁ@gh

oper ati on of pkefened dmtmﬂlmenl ehﬂ inchide any ohetdrlaaoohblﬁayonlbfadnilcal encoded
additionally Figs. 7a, 7b,_7cC, tor cause .a

anpd, 7 an oper
of concent r at NificiR. MagRstcally gh %'Pa{jﬂ slerticlly cgn '(YP%HQGQ iﬂQ!?'aQET 3 °

purposes of apRhegichalSericBaed lirificia, or other ideftifyih Ahditia &€
portable m x head 338 car? |ncl'u e'aatr?ron-ebro'a"ra'li_tw B |n‘ di ci awr'éesgge ﬁ%?izm\/\we

i s preferabl ytede: khe filing: head 420 includes anteadingddevice 560 which lcaoaseleclaely
cata 1o 4 gl Wik 641 193 EClnlidriod it IEWAGHTREE i ybiuge o1

t he di spensing e as descrl be resp
7d. 25 At a | pragrammable Btmfagelfdew:et oo stript 58%dauch ashe mgnetuaorenpleal am

e P ikan iy e o or SR TASH el o R e G282
Figs. 6a and ghndefhetindud@addting Kedd 564 wiith vhh Wiitd wiwls»f‘og?ashﬁfyﬂl@bﬁnp
662. The reading device 560 can be associated with an internal information
15. storage device 566 which can store information gathered from the indicia 558.
The filling head 420 can also include an external communication jack 568 which
can be connected as desired to a remote information storage device such as for
example a portable computer 570. Finally, it is noted that dispensing head 310
can fill bottle 422, and that the readers 316 and 330 can read the indicia on the
20 bottle 422.

The dispensing or refill head 310 of the central station 302 (Fig. 3) can
include in a preferred embodiment a dispensing or refill head plunger 600 (Figs. 3,
8a, 8b, and 8c¢). Refilt head plunger 600 can be moved in and out of engagement
with the delivery bottles 312, 422 for purposes of filling same. In one
25 embodiment._ a quarter turn of lever 602 (Fig. 3}, locks the delivery bottle 312, 422
(Fig. 4) to the head 310 containing refill head plunger 600 much the same way
that a quarter turn of locking handle 484 (Fig. 7a) locks the delivery bottle 422 to
the filling head 420 of Fig. 7a. Alternatively, the plunger 600 can be stationary
with the bottle 312, 422 urged against the plunger 800 in order to refill the bottle

30 using the same procedures as outlined below with respect to Figs. 8f and 8g.
Figs. 8a, 8b, and 8c depict the top, side, and bottom view of the refill head
plunger 600. As can be seen in Figs. 8a and 8b, the plunger 600 includes a
concenirate inlet port 604 and an air vent 606. The concentrate inlet port 606
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punp type spray head 352 and a vessel 354 which contains diluting fluid
such as 30 water. Securable to the sprayer head 352 is the spray bottle 314

whi ch can be filled with the concentrated chemcal fluids is as

descri bed herei nabove with respect to Fig. 3. The action of the spray
head 352 causes the water in container 354 and the concent /rr%.g%f%b%ga cal -
fluids in sprayWP8t?2H 314 to be drawn up, VO 97
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di spensed t her efRigsn 84 ahheeeowdmmmmeate's" tweithp @ rintegna pjemlm)tﬁqee g‘m aic vent 606

adapted to nmt th trate dis t
| § ltoo be underg?‘\éfmﬁﬂ‘ concengéaﬁvgﬁ?bﬁgpesnéﬁgesggée@%‘?ﬁ{ cﬁﬁ?s 6101sa;eces§
t sh B ddrmvardlyedepententipchipharsh wallc 6M4cnRecess 612 is
gg(r)aerovm?S C?Eg@e@%wflsﬂflﬂaerdw\?m t'f)1 eé\ l:.trd(g'pr'ﬂatel.l re'-eg|fl gd fl ulldd
conprised of a Adapteddo mate withy yalye Rﬂ'“pﬂnga gﬁ'g QSLE%H“EY%%&“'ﬁ 'dryd S
pre-di | ut ed fé Uwﬂhqeék&éi:tg&ﬁusse%ﬁ&ég Thefgﬁé?(i?hhﬁél WaHPET Besdribet|s hgh&nfmla?n

304 (Fig , 7d deplca head
bottle arr angerreyltnd&hmm a penqheﬁl@p(m qugfagg@dGWQq!pc[l gélgggﬁg surfaoe

di sclosed herei Q?QOYee a d?g"}ﬁt\'rgﬁly o%gl’?ﬁ-cylmdncal or scalioped recesses 618 and a second
plurality of semi-cylindrical or scalloped recess 619 (Fig. Be). Recesses 618

communicate through a plurality of ports 620 with the internal plenum 608 and

10 recess 619 communicates through a plurality of ports 621 with the internal plenum
610. Figs. 8b, 8c, and 8d, the external surface 616 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

15 ' indentation 623 communicates with the recesses 618 which communicate with the
internal plenum 610. Plunger 600 inciudes a first sealing 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 scalioped recess 619 which provides for the venting of air.

20 Turning to Figs. 8f and 8g, the refill head plunger 600 is shown mated to
the vaive plunger 524 of the valve mechanism 482. In Fig. 8f, recess 612
receives the upper end of the first cylindrical cavity 530 of the vaive plunger 524.
The peripheral wall 614 of plungers 600 is received about the plunger 524. The
peripheral wall 614 is additionally received adjacent to the peripheral wall 514 of

25 the valve mechanism 492. With respect to Fig. 8f, the valve plunger 524 is still in
its closed position and thus no fluid passes between the filing head 600 and the
bottle 312, 422 (not shown).

In Fig. 8g, the valve plunger 524 is in an open position. Accordingly,
concentrated fluid can be dispensed into the bottle 312, 422 (not shown), in order

30 to refill the bottle. This is accomplished by using the movement of the refill head
‘plunger 600 to urge the vaive plunger 524 into the second open position or by
causing the plunger 524 to be urged up against a stationary fill head plunger 600
and thus positioned into the open position as shown in Fig. 8g. Concentrate is



10 designs for such mx head and bottle arrangenent can be made and cone

W thin the spirit and scope of the invention. Wth respect to Figs. 7a,
7b, 7c and 7d, the foll ow ng description applies. In Figs.

7a, 7b, an enbodi nent of a m x head or filling head 420 and bottle 422
of the system 300 of the invention is depicted. The mx or filling head 420
is 15 neant WO@62pbrt abl e and connected to a source of watRGT/USHTOESE a
flexible conduit such as a hose (simlar g the enbodinent in Fig. 5)
It is to_be. dnsdéﬂgé’d sﬁ:eqﬂetmﬂe \Wdrly, 'Tor 8karmpPRY) Fith 636, eKPQf"vGﬁin ftb

7a, 7b, 7c, and coul permanently nounted to a or as s

in‘Fig. 4. Ac @gttlﬁ algng, paﬂn@w Em*amgrm#h @30, rganceniatecentersihe; tmﬂcedttatea

h
et oq" o C it Port’sl dhd biokBbas i A infenal Piool >80, FAGH Ber £ &S pot
ﬁ housi ng 4?0 emgz rstcalmteﬂmleces?s' 618 td gkg{hﬁanﬁaﬁmwoh 622 tothe ivent poftlsm
0ose connector (0] ve | | C al ve
hoas A varvssf fifsyae acBariSar v of e dwtie it fotier i B is'halle; Asgne bouiis
close. The fi Rl GihrRaderfidd fions thsl Dot ﬂfroweweﬁﬂﬁomm(nhhr@gw tHat aéﬂ.;sheran

mounted to the 25 housing 430. Trigger 440 1ncludes a rack

operatively eifsiegtation@23 to t%ﬁ(?%“%ﬁl repesses 619 @ddthegpgrt 624 iPH(bet lntq.ggelr
is d d,
val verase to PlshEniB5Y afdout HeAPvent odd Coidy e Rinith bprifioNE b the. .

val ve 436 to ItS axi s openin
of fluid, prebetiebd12, 22 is reumted frbm ﬂleSLqﬁﬂlheadJBtOMd the valve plunglenist4

2P S e P i doghe S, Honl Bt o 54 e Sy 30
source of dil sbang fhat hésﬂlﬁﬂ%Bnaéfj)IMbﬁf theLB6ttie B 12) 14220 N'TRE bl cd® thétt be'
to the eductor generatin ficient vacuumto draw a concentrated
cheni cal frontf@peporied to a new location, such as for example, a satellite station.
- For purposes of refilling the spray bottle 314 of handheld sprayer 350 (Fig.
6a), a refill head 310 has, for example, a straw fike dispensing tube that fits into
15 port 317 of bottle 314. Air is vented ‘in the space between the side of the
dispensing tube and port 317.

Figs. 9, 10a, 10b and 10c depict a preferred embodiment 700 of the valve
mechanism 492 (Figs. 7d and 8f) of the bottle interconnect mechanism 490 (Fig.
7c). The mechanism 700 has been designed for enhanced manufacturability and

20 vetains all the novel features previously described. The preferred valve
mechanism 700 includes a vaive housing insert or valve plug 702, a valve plunger
or concentrate valve 704, a valve sleeve 706, a valve retainer 708 and a spring
710. Also shown in Figs. 10a and 10b, valve mechanism 700 mates with a
plunger 712 which forms part of a filling head, such as filling head 420 in Fig. 7a.

25 Inserted in plunger 712 is a metering orifice 714. The metering orifice 714 can be

- removed or changed for another size orifice in order to vary the flow rate of
concentrate to the plunger 712. In this embodiment, located between plunger 712
and metering orifice 714, is a duckbill check valve 715 which prevents the leakage
of fluid from the plunger 712 when the filling head 420 is removed from bottle 422

30 in Fig. 7a. Further check valve 715 prevenis any back flow of fluid from filling
head 420 into bottle 422.

The valve plug or valve housing insert 702 as seen in Figs. 8, 10a and 10b,

includes a peripheral collar 716 which can snap into the upstanding collar 494
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422, the filling head 420 will not dispense concentrated chem cals wi thout
first diluting themw th an appropriate ratio of water.

eductor suitahle for kl/lse as eductor 450 is disclosed in US. g&frﬁ
Appl i cation entPP"3%#1 M X HEAD EDUCTOR fil ed on January 19, 1 ) gl ven
s U S Patent Applicatien Serial No. 08/588, g, The application lists

M chael J. - (F@.om) of achottiéicsiich\asrbattie 422 thraugh theausenf a deterdamrangementd

e Syshem di SH18,ebER helRgs avenale bHRRG e FA0 hithitahilallifh 3 pliRicithh "
| ECl Edlels a ltrlmgfgar(nbbehown):fwrthenbd!ﬂé mbcth grovideathd pdimanhdattie gx;u wrhé
i ager 1 ook rRarieherd solbs G aRSpudRe % e Fening Hhadanea, whidh it Jocaed

440. Button ﬂ%matfeﬁ.alemcmﬁg aag vzboqmenmbes@amg SEAd 722 provides a force fit
Si mul.t aneously with t eni ng val ve 436, the trigger nmechani sm

causes the fl upeiwgsn tberv@ lus 782 awe%b?we 4¢22-and, agls I a RegondaryRal 1o
concentrat ed Cﬂ&géﬁ- Slt% ﬁgmﬁllﬁ B tt@oiiﬂ e‘l‘ﬁé‘@a% dﬁu%‘?m Y !ﬁ&ﬁd?ei 4 rr?doecf*%’ivé‘”d

m xed with the I'n eductor manner as
bel ow. retainer ring 724 which is fiexible and allows the valve retainer 708 to be forced fit
into the valve plug 702. Ring 724 aisoc permits valve plug 702 to be molded
10 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. 7d and 8f, the valve plug 702 includes a
vent or refill port 726. Vent port 726 allows make up air to be received in the
‘bottle 422 in order to. displace concentrate that is drawn from the bottie and also

15 permits bottle 422 to be refilled with liquid. As can be seen in Figs. 9, 10a, 10b,
| and 10c, vent port 726 includes a plurality of individual vent ports 730 which are
rectangular in shape in this embodiment, and which are located on radii which
project outwardly from a central axis 732. In a preferred embodiment, the
individual vent ports 730 are located equally spaced about a first cylindrical cavity

20 734 (Fig. 10a) of the valve plug 702.

Immediately below 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 vent port 728 is provided through the wall of the second
cylindrical cavity 736. Drain port 728 drains any fluid retained in the second

25 cylindrical cavity 736 back into the bottie and can also serve as an air vent.

In an alternative. embodiment where the bottie 422 is only intended for one
time use, individual vent ports 730 of vent port 726 can be eliminated and drain
port 728 can serve to allow make up air to be received within bottie 422. A check
valve such as a ball check valve 729 can be engaged with drain port 728 {o

30 minimize escape of liquid from bottie 422 in case bottle 422 is squeezed while the
plunger of concentrate valve 704 is deliberately held open when it is not
connected to filling head 420. Although check valve 729 is shown in the
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Trigger 440 is pivotally connected to a small link 460 which is pivotally
connected to a bell crank 462. Bell crank 462 is pinned about pivot point
464. Pivotally connected to bell crank 462 is a actuator or plunger

466. Plunger 466 is 20 substantially circular in shape and includes an

el astoneric Oring 468 retained in a peripheral groove 470. Plunger 466
i ncl udes a reW9§@6RItavity 472 which is cylindrical in sREHUSHNESSS
centrally located within said plunger 468. The recessed cavity 472

conmuni cat es @inbBdirdbrit b 1. 1OBNERECK valve72d 64 Beéetifhindted one i BMbodiment

connector 474 is a flexible conduit 476. Flexible condujt 476 1S

addi tionally @Mle&@dqwa@ﬂ hegiithin the spirit-and seppesofdhe inventien. to
provi de concentratiggarg W&d‘fﬁ@lﬁ%&%ecﬁﬁg cylindrical car |W§§' i) al

filing head 420 is an | tern user engagenent space 4
engagenent speylinddéd, cavity T38 whichigsteives| theavalve sideyve 706 imordernt ltneproper!y

Loy 9ger Lok BRI R e oA et PR BT R s Dok,
secured to s preferbblysreBs W intot ﬁﬁmeﬁdmﬂway akd edmAfmibatihg M
s disposed a\%gﬁh% third c)?lindlncal cavit r'ilsséeﬁi ; nl%pe L}ngttr: \n%uct? Cat tljjlfaasvotrubiesgan -Ib-ee
i nt er connect
received in order {o draw fluid out from the bottie 422.
The plunger or concentrate valve 704 includes a squat cylindrical body 742
10 with a hollow cylindrical column 744 extending downwardly therefrom along a
central axis 732. At 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
individual fluid ports 752, 754 up through the internal conduit 748 through the
15 metering orifice 714 and through the plunger 712 in order to be dispensed by
filing head 420 of Fig. 7a. As can be seen in Fig. 9, positioned below and above
the fluid ports 750 are sealing beads 766. These sealing beads 756 rub against
the internal cylindrical surface 758 of the cylindrical bore 760 of valve sleeve 706
(Fig. 9). These sealing beads 756 cause fluid port 750 to be sealed relative to the
20 internal cylindrical surface 758 so that fluid cannot be drawn through the valve
mechanism 700 with the valve in the closed position as shown in Fig. 10a. The
sealing bead 756 below fiuid ports 750 is slightly larger in diameter than the other
two sealing beads 756 to provide better sealing. More than three sealing beads
756 could be present for better sealing although more beads 756 tend to create
25 more resistance fo opening the plunger. Fewer than three or no sealing beads
756 can aiso be used and still obtain good sealing. With the vaive mechanism
700 in the open position shown in Fig. 10b, and with the concentrate valve 704
urged against the spring 710, the fluid port 750 extends below the distal end of the
valve sleeve 706 so that vacuum can be delive;ed through the plunger 712 and
30 the valve mechanism 700, to the fluid inside the bottle in order to draw
concentrated fluid through the fluid port 750. Further, as can be seen in Fig. 10b
with the valve mechanism 700 in the open position, with the concentrate vaive 704
positioned downwardly, the vent port 726 is opened, allowing air to enter the bottle
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includes a quarter turn thread 488 which engages the bottle 422 as will be
descri bed herei nbel ow. An enbodi ment of the bottle 422 of the

I nvention can be seen in greater detail collectively in Figs. 7c. 7d.
Fig. 7c shows 3¥YP&H2tgenent of the bottle 5 interconnect &%7%490
wi t hout a val ve nmechani sm 492. The bottle 17 nt er connect nechani sm 490

i ncl udes an upsrehcptapeciitid shat49 drawn out dftbedsitiienctn the openpesition of) frig. 1 16b,

turn thread 496 l.ch i.s conpatible an 1, t r .
thread 488 (Fi gs.u%ﬁn oA Fﬂ'éggﬁ eh%%ﬁ!‘ ﬂﬁ@%@%Z%c%hdtn@?h\gﬁﬁgﬁ%gmﬁwéﬁcg'
housi ng i nsert chiifly 734! apihvae slightiylepatied dpira i trough lvent port.728o vent tise
housing 10 insert 498 includes_a peripheral collar 500 which can_snap into
t he upst andi ng bottle 432 Jheahove iy dug ko thefagtibal pealingnfdhe vept B 28 mrimary
The val ve houysi | 1 3 | I“m%%s tyi Ratl) &
506. .The ven'l[é pé#’?}%gﬁ II’?‘(I:V u'aée@é'aw& p utrhgl #&eoa?ﬂ?r{m‘a\#gﬁy t!\?}eerﬂawpag??gné
508 whi ch are lreceingddn ithe @anoulsr secessof68infithe vaivairetainerd7 08, evhereveoniagt by

froma central axi.s 510. refer . £nhadi t i ndi.d ven
ports 508 are |s§@!{§gd’m8c{é§n '1“@' @Fa @éggﬁf ?qﬂég%;ﬂs?é @Fﬁ‘ﬂ}%&r‘i‘]gzﬁf“aw%e'a?e/ﬁ y
512 of tﬂe vgl \&dmdﬁithlbgﬂow ofwce:“s'%simdzweslladeor?mwmat.fs 5g8,fbei ng
L- shaped, are defiped both on the peripheral walls of t I st
cylindrical cavity As shgwnipgFig si9c r‘hgh\é?'%%‘_"%‘% -f(ﬁé?ﬁsr 3t re?ill position
cylindrical gaviherebythe vaive 704 is ulgicPiuPthel DBWAWAIDY ¥nd &t Wast Partidlly Past the
cylindrical cavity i's a second cylindrical 20 cavity 518 which is

concentric abowent pert3a6s With theivalvesiQdosel pesitioned.iand with\a tefill head=HQ0 such
d f i i i A f i « i .
o0 L% o 1, 44 oo k103, 11405 s

wal | that i's designe al've as
bel ow. : refilled Wity corickntiater flaitdy dt iserdied ksahthie pefilf hedd-dépicteddnifg. 10c

presented. The s\é?\lrevsethe same function as that depicted in Figs. 8a-Be, but is slightly elongated
15 in Fig. 10c. |

The concentrate valve 704 further includes an annular sealing bead 762

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

received in a annular recess 764 defined in the metering orifice 714. With a

plunger 712 received on the concentrate valve 704 as shown in Figs. 10a, 10b,

20 and 10c, the sealing bead 762 being received in the annular recess 764 ensures

that there is no leakage between the vaive mechanism 700 and the filling head

420 (from Fig. 7a). The concentrate vaive 704 further includes a top sealing ring

766 that is received in annular recess 768 of the valve retainer 708 in order to

create a seal between the valve 704 and the valve retainer 708 with the vaive 704

25 in a closed position as shown in Fig. 10a. The valve 704 further includes a spring
guide 770 which retains the top portion of the spring 710.

The valve sleeve 706 as described above provides for sealing of the fluid

port 750 with the valve 704 in the closed position as shown in Fig. 10a. The valve

sleeve 706 includes a body 722 and a sleeve 774 extending downward therefrom.

30 The cylindrical bore 760 is defined inside of the sleeve 774. The sleeve 774 is
sized to allow for some expansion as the valve 704 is inserted therethrough. The
valve sleeve 706 on the external surface of the body 722 includes dual sealing
beads 776 (similar {o detent arrangement 718 where the lower sealing bead 776



ral :
mechani sm 492 is positioned in a first position to close off the vent port
504 and 25 the fluid port 506. The val ve nechani sm 492 is depressed in
order to open up the vent port 504 and the fluid port 506. In actual
operation, the novenent of the val ve nechani sm 492 i s acconplished by
t he novenent of the plunger 466 of the filling head 422 froma first to
a second posiwoom26231t he trigger 440 of the filling he a PCRZASH700558
depressed. 30 The val ve nechani sm 492 {gcl udes a val ve plunger 524
which is 8 4Ra (primtdrp tloppé sddl W'iﬁﬂﬁei‘s‘écbﬁd&? i
first cyli n'dr';g:éﬂgl§ cayir?;bgllgz'yao}wﬂbﬁ?lhe ngve housi ng i nser %ﬁ? ﬁT?\@\ieal ve
pl-unger 524 |that these is;preees srling befween the vaive sigeyg70f and:ibpnalve plug. 702, g
528. Oring 188 ; al . WO 97/ 26211
Do S0y 0g5oRTien HEsIBAR P66 istibsd fiicTgug 7025, | peripheral wall 514 in
order to sel ecti veThe valee refainen70® pas aisaaling bead arnangement 778 ynlthe extarioger

524 has 14 | Slipa et o i ARt R0 etk g Hb e il o2
orifice 536 ithe sealifpbbad anasgeménts78BEhisits ik rRtaiheICZOSIAPIE702] tted or
changed in order to adjust the . \ ) .
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
will depend upon the opening and closing pressure desired for the trigger 40. The
10 valve plug 702 in a preferred embodiment is made of low density polypropylene
for ease of insertion into bottle 422, 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
Tenite.. If one desires to make valve plug 702 more difficuit to remove from bottle
15 . 422, 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.
The system of Fig. 2 includes all the aspects and features of the system
and method of Fig. 1 except that in Fig. 2, all the functions are carried out on a
20 single floor. However, as shown in Fig. 2, the system 300 includes a central
station 302 with permanently mounted satellite stations 304 and mobile station

3086.

industrial Applicabilit

25 The system and method of the invention is advantageously designed to
- make the distribution.of concentrated chemical fluids safe, efficient and trackable
throughout a complex working environment. . That being the case, efficiencies are
afforded by the distribution of concentrated chemical fluids to the application site

as opposed to the distribution of a diluted chemical fluids throughout the complex

30 to the application site. Further, with the design of this system and method
therefor, safety is afforded so that bottles which may have high concentrations are
correctly filled or dispensed. Further, this system includes a tracking apparatus



5 dilution ratio of the filling head 420 and bottle 422 and still be within
the spirit and scope of the invention. At the base 538 of a second
cylindrical cavity 532 a plurality of passages 540 are provided for

al l owi ng the concentrated chemcals to pass. Secured to the base 538 is
a ball 542 which can selectively seat against the fluid p n%%%n&ék
order to open JYOYEL the fluid port 506. A valve spring 544

contai ned within the seecond cylindrical cavity?818 of the valve housi ng
insert 498 . amdimethtd s dhatotiization afithe lcopeempation cheimical digsicary betacked|
cavity 518 and th e, second cylindrical cavity 532 of the
val ve pl unger #t%efﬁ%%ﬁwé%?eoq S‘HP 546 extends fromthe base 520 of

the second cylindri cothet aspbstspdbjects, bhd advantegeseofithe dnvention seant bé Ubtained
Fitted into collar 546.is ﬁncentrat d chenlcg FPICK up 15 tube 548
which at its dilema myipwstthelgursandtheappendgd 6l ce 552 (Fig. 7a). In a

preferred enmbodi menty id i&%@u&d&ém&&%&iﬁn&@%&mm&ﬁew the m&m&u%&é&téﬁ%f

di sposed on the base 554 of the bottle 422 adjacent to_the front wal

of the bot t the ingentioncanthe draigned and eame Wwithin the|spirgandissope of y\%ﬁigms
forwardly relative to the filling head 422, whether the filling head
422 is permanently nounted to a wall or 20 handheld, the position of the
nmetering orifice 552 adjacent the front wall 556 allows the filling
head 422 to renove substantially all of the concentrated chemcals in
the bottle, while leaving only a very small residual anount. In
an alternative enbodi nent, the spring 544 which biases the ball 542 to a
cl osed position can be placed el sewhere, as for exanple, in the filling
Head 420 in 25 order to performa |ike function. Further, in an
alternative enbodi nent, the metering orifice 550 can be renoved.

As can be seen in Fig. 7b, the plunger 466 of the filling head 420 engages
t he val ve plunger 524 of the bottle 422 with the plunger 466 fitting into
and pushi ng against the first cylindrical cavity 530 of the valve

pl unger 524. The



30 recessed cavity 472 of the plunger 466 fits over and receives the head
of thﬂmm [’Em "m Ifice 536 which is fitted in the valve plunger 524.
Wth m, depressed, the plunger 466 urges the valve plunger

524 downwardty tosa $econd ~ position wherein the valve plunger 524 opens
both the vent port 504 and the fluid WD 97/ 26211

PCT/ US97/ 0059% 9726211 PCT/PS97/005580r1 t
506 sinultaneously. If at any tine the filling head 420 becones renoved
from the bot{ecidige, both of these ports 204, 506 instantaneously close as
t he spring 544 (Fig. 7d) urges_the valve plunger 524 to the first
cl-osed position preventing any spillage of concentrated chem cals from

the bottle 422. AmEﬂ?odeaPtheﬂ& gfcﬁ%‘tgg%r,s éé}ﬁé%ﬁﬁ&éﬂﬁ@é&f&u ng indicia

558 (Fig. 7b) WhICh in a rre any one or a
conbi nati on of opstorirg aeplummd of chemichl cioncentrajes tatcaldeptrahstafied whidh ds a,

electrlcally con ve encode i r 3- di nensi gnal - encoded

i ndi ci a, 9?@? #0@%“55}79139% ’épﬁ'?'ﬁwf’%w&%aﬁdﬁﬁ% als; trade. The
filling head 420 maﬁhmg@ PradiBPof deliveRbetfes60 whi ch can sel ectively 10
read indicia 558. S to be ‘under st ood that the indicia 558 can include a

fi llmg the delivery bottles with the appropriate concentrated chemicals from
the central station;
distributing said plurality of filled delivery bottles to satellite stations located
10 throughout a building;
securing the delivery bottles to the appropriate satellite stations;
diluting concentrated chemicals delivered in the delivery botiles with a
diluting fluid at the satellite stations to form a mixture 6f chemicals;
and dispensing the mixture.
15
2. The method of claim 1 including:
wherein at least some of the satellile siations are portable, the step of
moving the satellite station to a desired location. |

20 3. The method of claim 1 including:
determining and storing information about the amount of each different type
of concentrated chemical dispensed to each delivery bottle.

4. The method of claim 1 including the step of:
25 ~ delivering concentrated chemicals to the central station.

5. The method of claim 1 inciuding the step of having the delivery
botties be the same size and shape.

30 8.  The method of claim 1 including;
providing satellite stations with various dilution ratios for the same
concentrated chemicals._



programabl e storage device or strip 562 such as a magnetic or optical

strip whi ch can pref ed ’luﬂmﬂmmu’u’m multiple times witeable. The
filling head 420 can witing head 564 which can wite
to the programmable strip "rhe® r ¢adi ng devi ce 560 can be associ at ed
with an internal information 15 storage devi ce 566 which cangg,i_’%% '
I nformati on gamw@&nﬁrom the indicia 558. The filling he Aot

al so i ncl ude an external- conmmuni catiqn ‘Lack 248 whi ch can be connect ed
as desired to a rendte iTieomethodxf daimy hipeluding:ce such as for exarrpl e a

portabl e conmputer 5 Laal | Et o 18N t S
can fill bottle 422573Q sgbmtsyﬁ%gﬁcrme% eggﬁgqé} aih(? g%'@?‘(;:‘aén@?%'g?qﬁe i e
on the 20 bot torcehtdted chemical cleatiees dhd pencentiated cherhical dibinfatt81s. of the

central station 302 (Fig. 3) can include in a preferred enbodi mrent a
di spensing or refill head plunger 600 (Figs. 3, 8a, 8b, and 8c). Refill

head pl ungers 600 cag be TRwRetHod oFethidUt whéreilgagenent with the
delivery bottles 312, 422 for purposes of f||||n% sarne. one 25

embodi nent, a quar t@ileashones spid sateliit stations is wall mepnted -t?ﬂ? delivery bottle
312, 422 (Fig. é‘heéﬂdnﬁ%f'%ﬁ%aﬂlﬁte@ﬁﬁtﬁi!@'ﬁ%ﬁabg' Il head pl unger 600

much the sanme way at a quarter turn of locking handle 484 (Fig. 7a)
| ocks the deIivery bottle 422 to the filling head 420 of Fig. 7a.

Al ternatively, the Iun n be stationar hth bottle 312,
422 urged agai nst t e pI 8&”@08" %nsgpaﬁlpgtgoqéqtrafeqm %ﬂ?‘?ﬁ'ﬁgﬁ
t he sane praredon@ie dn Qﬂtéﬁiﬂéﬁt adogcoronticalemannér that-sgves &baeendanagnme
Figs. 8a, 8b, and 8c depict the top, side, and bottom view of the refill

head pl ung®PMpHRing the $48Rs 86 seen in Figs. 8a and 8b, the plunger 600
i ncl udes a CO“%GM%%@: bighehsiRg chnSéiftratdtiiciidinithls M Lert¥Plocatich;

concentrate inlet port
providing a plurality of delivery botiles;

filling said delivery bottles with the concentrated chemicals at said central
15 location;
distributing said delivery bottles to a plurality of satellite stations which
satellite stations can be either permanently located or portable; and
diluting the concentraied chemicals with a diluting fluid at the satellite
stations.
20
10. The method of claim 9 including the step of having the delivery
botties be of the same size and shape.

11. The method of claim 9 including;
25 providing satellite stations with various dilution ratios for the same
concentrated chemical.

12. The method of claim 9 including:
said storing step includes storing at least one of concentrated chemical

30 cleaners and chemical disinfectants.

13. A system for dispensing chemicals comprising:
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Zgg/ ggﬁéggﬁiﬁi cates with a internal plenum 608. The allullwm‘#mu"l,sﬁlm, .8d

comuni cates 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 adaMe¥2681inate with a val ve plunger 524 (Fig. 7d)PEEUSIHNSSEe
more fully described s.with respect to Figs.ge8f and 8g. The peripheral wall

614 describes a ri | : | ot | r xt er nal
surface 616. Descr %l%ﬁp%énr&tgr% %iaét)?{r e}?én})gjfd g &?{wgyg & ﬁ"g %!)drgggc; cgk???ésrg a'&%pted
plurality of dJamstoring conbentratedchemiesispped recesses 618 and a.second

plurality of sem -cylindrical or. scallaped recess 619 (Fig.. 8e). Recesses
85 ' Lommuni cat S5 PhaRR toriint haghe e dSiaang heaf adSpiad tor dirensing
pl enum 608 anghe Boricdmeratedodtiensieasuni cates through a plurality of ports 621
with the internal plenum 610. Fi gs. 8b, 8c, and 8d, the external

S,

surface 6165i ncl ud@Plyralitytof detivery belt peripheral indentations 622, 623

which are |ocated g t , rnal s 16, .First
I ndent ati on 622 co%éﬁ%?ggpgs&%ﬁqeyﬁpﬁ{egfﬁﬁmeg rae@gﬁsigs%ﬁ th%v@%%ﬁ%ﬁ’elhﬁe?’ur n
communi cat e wbbttiettodei filled with coricentrate@Ghentizaie franpibeifisstaenatrallstatiomdent at i on
623 conmuni cates with the rec es, 619 which conpunj cate with ihe
internal plenum _6316.9"’5?‘}}”@’5!”@89 PFPSPGaeéa ?fﬁ%%@@?? ﬁﬂ‘"@ﬂ&é’?‘ BIeRHRICh
I sd i I gcat eddapledustonneititng bateflif statibh to &sbardeddf dillifingf@id616, and second
an ir '

10 each of said satellite stations having a second connector which allows one

of said delivery botiles to be mated fo the satellife station; and
each of said satellite stations having a mix head that is adapted to dispense

a mixture of at least one of the concentrated chemicals and the dituting fluid.

ts 14. The system for dispensing chemicals of claim 13 wherein:
each of said satellite stations is one of (1) wall mounted or {2) portable.

15. The system of dispensing chemicals of claim 13 wherein:
a plurality of said satellite stations are mounted together.

20
16. The system of dispensing chemicals of claim 15 including:
a manifold adapted for dispensing a diluting fluid; and
said manifold including a plurality of manifold ports which can mate with the
first connectors of said satellite stations.
25

17.  The system of claim 13 wherein:
at least some of said satellite stations include a piurality of second
connectors so that a plurality of delivery botties can be mated thereto; and
said at least some of said satellite stations include a plurality of mix heads,
30 each mix head for dispensing a different mixfure of a concentrated chemical and a
diluting fiuid.

18.  The system of claim 13 including:



seal 8. 630 which are downwardly dependent from gasket 626 and
whi ¢ Wmmuﬁ al | oped recess 619 which provides for the venting of
air. to Figs. 8f and 8g, the refill head plunger 600 is
shown mated to t he val ve plunger 524 of the valve nmechanism 492. In

Fig. 8f, recess 612 receives the upper end of the first c [G&Ff:'h&%
cavity 530 of MRI7G63 e pl unger 524. TheZ%erl pheral wal l %#i

plungers 600 is received about the plunger 5 erlpheral wal | 614
i s additionally reeaiinfesmatinstorage dewi%ﬂ}?érqapmfﬁﬂmmm sstarethe numbgy of

val ve rrechanli e%Elﬁed%\M}g ggreg,%mgﬁg 8f, the valve plunger 524 is

still in ose |on an us no fluid passes between the
filling head 600 and the bottle 312, 422 (not shown). In

Fig. 8g, the valve_plu 4 psition. Accordingly,
concentrated fl ui d1§a n.g@ ﬁ'@‘r@é’&a'%a{bomgﬁg ottle 312, 422 (not shown),

I n orde[ 3]95“2 r ef Fhf?bﬂglg@reh\baylbamemsg%mo ! Mpindwla;t ﬁhm usi ng the -
novenment o e refi ea un o urge the r

into the second op&#d %’Ptfﬁ‘oﬂa'(‘ﬂ" fipcludes @.ﬂi’@ﬁé"?‘h%"ﬂ)l'ﬁﬁéz‘}”?? "’k‘%%ﬁ‘ ged
up against a {efild ,grgg{t fé},& head pl unger 600 and thus positioned into

the open position own in Fig. 8g. Concentrate is
an information storage device that can determine and store the number of

times the delivery bottles are refilled.
10
20. The system of claim 13 including;
each of said delivery bottles has a device that can store data; and
said central station including a:device that can transfer data to said devices
of said delivery bottles.
15
21. The system of claim 13 including:
each of said dispensing bottles is encoded with indicia that indicates the
type of chemicals that are in said dispensing bottle; and
said system includes a device for reading said indicia.

20
22, The system of claim 13 wherein:
the delivery bc_sttles are of the same shape and size.
23.  The system of claim 13 including:
25 additional satellite stations which have mix heads that deliver different

dilution ratios for the same concentrated chemicals.

24. The system of claim 13 wherein:
said central station can store at least one of concentrated chemical
30 cleaners and concentrated chemical disinfectants

25. A system for dispensing a plurality of different concentrated

chemicals throughout a building and the environs of a building comprising:
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14 di spensed into the bottle Iui#u mﬂ t | e, path 630. Air is

vented fromthe bottl e al ong ng path 630, concentrate
n

enters the concentrate i nl et port 604 a proceeds to the internal

pl enum 608. Fromthere it exits port 620 to scall oped recesses 618 to -
peri pheral i nW&R78631bn 622 to the vent port 504 s of the vaPGHUSYEANSSS sm
492 of the bottle in order to fill the bottl eg4As the bottle is filled,
air is vented fromt haV o ral
I ndentati on 623 tghtﬁﬁ.‘tscaﬁ‘%I QE ess@gFaé%Bgn%Q&'ﬁé}gort t%qeftogegtthwaa
i nt er nal plwaﬂlwvﬁﬂlﬁe&mcguwmme!&phems 606. Once the refilling '

head 310 and the val've reverts to the first cl osed
posi tion, closing eédh delivery uottlep'mvtnﬁﬁiliagd:otfrlhat/eﬂanothetdelwerﬁﬂdmeaot&bat

no fluid can fromt ttle 3 The tle can then be
transporteds tﬁ'?eoé'ﬂ Taé?fp ég'f%iheeﬁeo{ﬂﬁ'é%g Msatellite station.
For pur pos es of r eél;bihtamq, ohsatelitaystatibng Positibned throuyhout ot Pled¥e bndSef a
(Fig. a refill head 310 has for exanple, a straw |ike dispensing

t ube t hat fltbuqlchm)anét §8Rvirons of grb Yddingi e 314. Air is vented in the space
bet ween the side o die

9, 10a, 10b and 10%t }g?mg pre gférdggmfeeunﬁé cllal?rgr?tg %Ogéqaqu aﬁsv%netﬂcgﬁ
mechani sm 492Io(c§hg$of§dhuddldgaf\9! the envirorisoofta buildingsr connect nechani sm 490
(Fig. 7¢). The m 700 be ned for ced o
manuf actur 3bility 3%533 tsé’f‘?’r’s° F?'d "P?g&wgvéﬁﬂ?'ésa?ﬁ?%ggg a??r&lgﬂmramy of
descri bed. THifepsrticohegstrated uﬁem;cmsrrechanl sm 700 i ncludes a val ve housi ng
insert or valve plug 702, a valve pl or concentrate valve 704, a

val ve sl eeve 706, %ﬁ%ﬂe@ﬁ E?@Pr%ﬁa'ﬁﬁ?qﬁlﬁ@ gations haying a fivst conpnpater §H6th| n
Figs. 10a andig QbhnetpinesdiBmiteitation 6 W ssttbe of Yiitihguid;

said at least some of said sateliite stations having a:plurality :of second

operation is conpl 312, 422 is renoved fromthe refill
Stpﬁlraptp%f dglw%)g hﬁ{i@s

"~ 15 connectors which allow a plurality of said.delivery bottles to be mated to said
sateliite stations; and
said at least some of said satellite stations having a plurality of mix heads
that are adapted to dispense a mixture of a concentrated chemical and the diluting
fluid.

20

26.  The system of claim 25 wherein:

said satellite stations including a plurality of portable satellite stations;

at least some of said portable satellite stations having a first connector
adapted to connect each satellite station to a source of diluting fluid;

25 said at least some of said portable satellite stations having a second
connector which allows one: of said delivery -bottles to be ‘mated to each-of said
portable satellite stations; and

~ said at least some of said portable satellite station having a mix head that is
adapted to dispense a mixture of a concentrated chemical and the diluting fluid.

30

27. The system of claim 25 including:
a second plurality of delivery bottles; and



pl unger 712 which fornms part of a filling head, such as fightl 420 i n
Fig. 7a. 25 Inserted in plunger 712 is a netering orificjul ﬂﬂﬂﬂ ﬂ I&ﬂﬂgg
N r

orifice 714 can be . renoved or changed for another si | .
to vary the flow rate of concentrate to the plunger 712. In this
enbodi nment, |ocated between plunger 712 and netering orifice 714 is a °

duckbi | | check WYX A2 15 whi ch prevents the | eakage of fI BCHYENSBe
pl unger 712 when the fil-ling head 420 Is rem@%ed frombottle 422 30 in

Fig. 7a. Further cheel oRsaig sebbnd phwalitysofodelivent bottlesvhaving laufiling iport that
filling head 420 into b_gttl e 422. . E)gs val VS g_h%% gr val v?
housi ng i nser tallpws eachelsaid sepopd plugatity of dgjivery fiptties to be lifled; at sajd central
peripheral coldigfon/16 Which can snap into the upstanding collar 494

WO 97/ 26211

PCT/ US97/ 00558 15 (Fig. 7c)

of a bottle, such ap bo%ie%y?@no*&ﬁ@ﬂﬂ?%gemse of a detent arrangenent
femal e g

718 which i fcl udes & ockrng rin which can mate with a male
| ocki ng ri ng (reachdicaig sadordpiuiabitytdfdelivéryt botilesisi sfpalidndhatreachrof said

bead 722 ahi cHPWEY SRRl Bolless oy e et emi o 1 ocking ring 720, The barb
seal ing bead 722 provides a force fit
29. The system of claim 27 wherein:
10 each of said second pluralily of delivery bottles is adapted 10 be mated with
a hand held spray head.

30. The system of claim 25 including:
-an information-storage :device that can determine and :store-the number of

15 . times the delivery botlles are refilled.

31. The system of claim 25 including:
each of said delivery bottles is coded with indicia; and
said central station includes readers that can read the indicia on said
20 delivery bottles; and
an information storage device that can determine and store the number of
times the delivery botties are refilied.

32. The system of claim 25 including;
25 each of said delivery bottles has a device that can store data; and
- said central station including a device that can:transfer data to said devices
of said delivery bottles.

33. The system of claim 25 including:
30 each of said dispensing bottles is encoded with indicia what indicates the
type of chemicals that are in said dispensing bottle; and

said system includes a device which can read said indicia.



-

tween the va 702 and the bottle 422 and acts as a secondary sea
Jl!!l"]ﬂll@!“ ﬂl'i)uﬂi\ din bottle 422. The valve plug 702 further includes
a hln ai ner ring 724 which is flexible and allows the val ve
retainer 708 to be forced fit into the valve plug 702. Ring 724 al so
permts valve plug 702 to be nolded 10 wthout an internal nold parting
i ne for bet wo9ymatli ng because ring 724 can flex to pe MATUSOHeSsDH | d
insert formng the interior to be renoved. 26 As with the enbodi ment
of Figs. 7d and 8f4 t hehyalsemibrdaini2s whdreinahe dlslivery boftlesCireldtithé lsape t
726. Vent port 726 allows make up air to be received in the bottle 422
in order to &lzepngshap@acentrate that is drawn fromthe bottle and al so 15
permts bottle 422 to be refilled with liquid. As can be seen in Figs. 9,
10a, 10b, and 10c, vent port 726 includes a plurality of individual
vent ports 730 whB&h airbesystenmftcmm&includi(mape in this enbodi nent, and

T80 I n & broferr aqdunBgPHEe Sifians WhIR Shaft IR Ghats' B, Bigep diftreft” ©
| ocat ed equahhuum.esfahaarsaa,efdohaénﬁmburcﬁem@mscavu ty 20 734 (Fig. 10a)

of the valve plug 7 | medi ately bel ow the first cylindrica
cavity 734 is a second cyllndrlcal cavity 736. This cavity receives the
| ower end of the rin : § & e, poOSition. A drain or vent
port 728 is provi géd tﬂrr‘%égﬁg{a‘goef%\%é'ﬁlszdo?ct'ﬁ'engéecond cylindrical cavity

736. Drain port 788merafisaid satelité stationstincinde nuitiplacnixcheadd, 28chs yhik hiadc al
ty 736 back, intq.th ttl | I t
Fnan”al t & nBevPD AHs L dittenTaf foriBe sBri v ot Fr@a sMBoRel cnded for one

time use, individual vent ports 730 of vent port 726 can be elim nated and
drain port 728 can serve to allow nmake up air to be received within
bottle 422. A check val ve such as a ball check val ve 729 can be engaged

with drain port 728 to 30 mininmize escape of liquid frombottle 422 in case
bottle 422 is squeezed while the



pl unger of concentrate valve 704 is deliberately held open when it is not

connected to filling head 420. Al though check valve 729 is shown in the

WO 97/ 26211 I PCT/ US97/ 00558

16 . enbodi nent of Fig. 10b, check valve 729 can be elimnated fromthis
enbodi nent gas shown in Fig. 10b) and be wthin the spirit and scope of
t he i nventi onV0O?726211 I nwardly and downwardly fromthe s Ap97/00558
cylindrical cavity 736-is a third qyi1gdrical cavity 738 which receives
the valve sleeve 706 in order to properly 5 position the plunger or valve
704 relative to the valve plug 702.- Val ve sl eeve 706 Is preferably
press fit into position. Extendi ng downwardly and conmuni cati ng wth

the third cylindrical cavity 738 is a nipple 740 to which a dmﬁmdube can
be received in order to draw fluid out fromthe bottle 2.

The plunger or concentrate valve 704 includes a squat cylhﬁéfr;al body 742
10 with a hollow cylindrical colum 744 extending downwardly therefrom

al ong a central axis 732. At the distal end of the cylindrical colum
744 and defi ned t hrough the exterior cyl3dpg~cal surface 748 is a fluid
port 750 which inclﬁﬁq§




I ndi vidual fluid ports 752 and 754. Concentrated fluid can be drawn through
_the I ndi vidual fluid ports 752, 754 up through the internal conduit 746
through the 15 nmetering orifice 714 and through the plunger 712 in order
to be dispensed by filling head 420 of Fig. 7a. As can be seen in Fig.
9, positioned bel ow and above the fluid ports 750 are se$&f B@ﬁgs
756. These se¥P"&2hbads 756 rub agai nst the internal cylindrica
surface 758 of the cylindrical bore 760 of val ve sl eeve 706 (Fig. 9).
These seal ing beads 756 cause flui@ p98t 750 to be sealed relative to the
20 internal cylindrical surface 758 so that fluid cannot be drawn through
t he val ve mechani sm 700 yith the valve in the closed position as shown
in Fig. 10a. The seal i ngf bead 756 below fluid ports 750 is slightly
| arger in dianeter than thefother two sealing beads 756 to provide
better sealing. Mre than Lhg beads 756 coul d be present for
better sealing although end to create 25 nnresﬁfﬂstance to
6

openi ng the plunger. Fewef tha no seal i ng beads can al so
be used and @ill obtain fgood 700 In
the open posi®ion shown /n Figy

urged agai nst |the spring he di st al
end of the val ve sl 06 so that vacy hr ough t he
pl unger 712 an ¢ mechapni sm 700, the bottle

in order to dra
Further, as can be se
open position,
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replace fluid that is drawn out of the bottle. In the open position of Fig.
10b, sufficient air can pass between the valve 704 and the wall of the

first cylindrical cavity 734, which are slightly spaced :
t hrough vent B’H?”ﬁah to vent the bottl e 422. The above Fgﬁﬁ%gm&%gthe
fact that sealing of the vent port 726 primarily 5 occurs as shown in
Fig. 10a when the top sealing ring ¥648of the valve 704 is received in
the annul ar recess 768 of the valve retainer 708, where contact by

sealing ring 766 with the angled sides of recess 768 provide dhgwinary
seal and contact with the bottom of recess 768 provid a secondary
seal . As shown in Fig. 10c, the valve nechan&;ﬂ?ggi has a refil
position 10 whereby the valve 704 j
partially past the vent porLt+~
with a refill head 600 such
val ve 704, the bottle_e
It is noted that it
function as _phe
Fig. 10c. ’91
-seal i ng bez
seal i ng be
metering ofiffi

ed further dowwardly and at | east
a.al ve 704 so positioned, and
_ ga~8g positioned on the
pt rapi dly refilled witk s
efill head depiqted in Fig. 10c
ff€pi cted in Figs. 8a-}8e, but is slightly el ongartes
| ve 704 further includes an ai
ngafgom the ; I8 body T42. The
a jannul ar rg€ess 784 Jdefi ned injtfhe

DR
‘g&
‘E&

e

)
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pl unger 712 received on the concentrate valve 704 as shown in Figs. 10a,
10b, 20 and 10c, the sealing bead 762 being received in the annul ar recess
764 ensures that there is no | eakage between the val ve nechani sm 700
and the filling head 420 (from Fig. 7a). The concentrate val ve 704

further includes a top sealing ring 766 that is received_in annul ar
recess 768 of MO262lye retainer 708 in order to create ch%g'mﬁgsween

the valve 704 and the valve retainer 708 with the valve 704 25 in a cl osed
position as shown in Fig. 10a. The M@ 704 further includes a spring

gui de 770 which retains the top portion of the spring 710. The
val ve sl eeve 706 as described above provides for sealing of the fluid

port 750 with the valve 704 in the closed position as shown in Fig. 10a.

The val ve sl eeve 706 includes a_body 72§3gnd a sleeve 774 extending
downwar d thggg{rom 30 The cylingrddB borB8<760Y s defiggg i nsi de of the
sl eeve 774. The\sleeve 774 is fized to allow fQr sqg pansi on as the
valve 704 is inderted theret hrough..The A ext er nal
surface of Jthe bpdy 722 incl udes jdual sealing beadd to

detent arrgngenent 718 where—the wer seal ing beal 16

97/ 26211 @7 /"&9%8 7/ 00558
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18 is the primary seal and the upper sealing bead is the secondary -
seal) to ensure that there is proper sealing between the val ve sl eeve
706 and the valve plug 702, when the sleeve 706 is press fit into plug
702. The val ve retainer 708 has a sealing bead arrangenent 778 on
t he exterior cylindrical surface 780. Wen val ve retaine ' ress
fit into val vEf%;ﬂ"ﬁé’“roz, the sealing bead arrangenent 78@%@?’3@?&
retainer 708 in plug 702. In the preferred enbodi nent, the spring
710 is specified as a thirteen g8l (57.8 Newton) spring (in ful
conpressi on) although the exact spr.i ng force ~wi || depend upon the
openi ng and_cl osi ng presste—gestred—for the tripger 40. The I0 varve plug
702 in a pfeferred enbodi nent is made of | ow dengity pol ypropyl ene for
ease of inkertion into bottl gpg2l, while the valje 704, the valve sl eeve
706, and the valve retainer 788 are conprised of a polyethylene. The
pol ypropyl gne is preferably one purchased frppm East man Pl asti cs under

t he desi gnation 1810A Tenite. §f one desires|{to nake val ve plug 702
nore diffifpult to renoye om bottle 15 422, vallve plug 702 can be nade of
a high denpity plastic as high density pol ypr opyl ene. For al

these plasgics, a nold e powder i s added tjo the plastic resins In
order to fpcilitate th ease of the nolded pagt fromthe nold.

The systenjof Fig. 2 i ges all the aspects and features of the system
and net hod} of Fig. except \hat in Fig. 2, all f{the functions are carried
out on a 2p singlgfloo Hovever _as=sFpwB40 Hig. 2, the system 300

i ncl udes cent rAl statio *sn --rganently nounted satellite
stations 4 anf ile stafi @ . 38
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I ndustrial Applicability 25 The system and net hod of the invention

i s advantageously designed to make the distribution of concentrated
chem cal fluids safe, efficient and trackabl e t hroughout a conpl ex

wor ki ng environnment. That being the case, efficiencies are af f orded by
the distribution of concentrated chem cal fluids to the appl} L Lte
as opposed t OVOPE2881L ¢ v i buti on of a diluted chenical fluids roughout. the
conmplex 30 to the application site. Further, with the design of this system

and nethod - therefor, safety is@ffi{@ ded so that bottles which may have
hi gh concentrations are correctdy filled or dispensed. Further, this
systemincludes a tracking apparatus - WO 97/ 26211 _
PCT/ US97/ 00558 19 and net hod
so that utilization of the concentration chem cal fluids can be tracked
and the efficiency thereof studied. . O her aspects, objects, and
advant ages of i he i nvention can be obt ai ned fryma review of the figures
and the appented clains. 5 It is to be unggerstood that other

enbodi nents off the nethod and system of

FIG.—6b
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the invention can be designed and come within the spirit and scope of the
cl ai ns. WD 97/ 26211
PCT/ US97/ 00558 W claim 20

1. A nmet hod for dispensing chemcals conprising the steps of: _
storing a plurality of chem cal concentrates at a central stgti Leh is

5 capabl e of ﬂT@B@ ng each of said plurality of concentrated em cal s;
providing a plurality of delivery bottl es;

filling the dellvery
bottles with the appropriate conceft/38ed chenicals from the central
station; di stributing sald I3g61442 of f44ped deli ®0bot tl es
to satellite statiofAgBhocat ed th ag |IdiQQ4 securi ng
t he deliver txn43 to whe gppf t 1t Tl ;
diluting c nt r at chen cdl s ' [ of&s with a
. =7
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diluting fluid at the satellite stations to forma m xture of chem cals;
and di spensing the m xture. 15 2. The nmethod of claiml

i ncl udi ng: wherein at | east sone of the satellite stations are
port abl e, the step of noving the satellite station to a desired

| ocati on. 3. The nethod of claim1 including:

det er m ni ng andostorl ng i nformati on about the anmount of egchmc']-ll‘?’%.'{ogﬁ? type
of concentrated chem cal dispensed to each delivery bottle. 4.
The method of claim1 including theBst¥p of: 25 del i vering
concentrated chemcals to the central station. 5. The et hod
of claim1 including the step of having the delivery bottl es be the
same size and shape. 30 6. The nethod of claim1 i ncI udi ng;
providing satellite stations with varoluous d| | uti on ra,t I 0S formt he sane
concentrated chem cal s. D <
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The net hod of claim1 including: said storing step includes
storing at the central station at |east one of concentrated chem cal

cl eaners and ated chem cal disinfectants. 5 '
met hod of cl a‘?ﬁ?ﬁ% rein: at | east one of said Saﬁ‘gﬁ’ﬁ’?’&% _
stations is wall rmounted; and at | east one of said satellite
station is portable. 99 /18 net hod for dispensing concentrated
chem cal s throughout a 10 worksite in an efficient and econom cal nmanner
that saves space and tine, conprising the steps of; storing

and di spensi ng concentrated chem cals at a central |ocation;
providing a plurality of delivery bottles;
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filling said delivery bottles with the concentrated chem cals at sad

central 15 |ocation; distributing said delivery bottles to a
plurality of satellite stations which satellite stations can be either
permanently | ocated or portable; and diluting the concentrated
chemcals with a diluting fluid at the satellite stations.

10. The net N8Q%%?#62t ai m 9 i ncl udi ng the step of having the %TW%W“
bottl es be of the same-size and shape. 11. The method of claim
9 including- 25 providing 4@ 4118te stations with various dilution
ratios for the sane concentrated chem cal . 12. The net hod
of claim9 including: said storing step includes storing at |east

one of concentrated chem cal 30 cleaners and chem cal disinfectants.
13.. A systemfor dispensing chem cal s conprising'

\\\\ TSSSSN
N N\
N K\Tﬂ _ N
N /) ;‘ 'f N
508 ——o" - gQ N T——540
504 .
NQ 538
532 N DN
Q % :;i—-—-'—\ 544
_/E N 506
520
542
N
546
/]
g
j\-—ms
/
0

FIG.—"7d



WO 97/ 26211

PCT/ US97/ 00558 22

a first central station having a plurality of bulk storage containers

adapt ed for storing concentrated chem cal s: each of sai d
cont ai ners haV|n a dlspen5|ng head adapted for dispensing

concent r at ed V¥ ' a plurality of delivery bo?FmgggMM&”

each of said dellvery bottles having a filling port that allows the

del i very - bottle to be filled WMt/M@oncentrated chemcals fromthe first
central statlgﬁ 604 qurallty of satelllte aéations, each of said
satellite hav B | rst connecy : ct the satellite
station to a source dllutlng//* \fach of said satellite
stations having a second conne(/ v of said delivery

each of said
satellite stations havggg a A to 8 spense a
m xture of at | east ond& of t , '

fluid. 15 14. .
wher ei n: eac : JI's one of (1) wall
nmounted or (2) portable.
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15. The system of dispensing chem cals of claim 13 wherein: a
plurality of said satellite stations are nounted together. 20

16. The system of dispensing chem cals of claim15 including: a
mani f ol d adapted for dispensing a diluting fluid; and sai d
mani fol d i ncl ygj plurality of manifold ports which can ] e
first connect t){rg&s)g'g%alslai d satellite stations. 25 T?&"%‘g&g%t em
of claim 13 wherein: - at | east sonme of said satellite stations
include a plwurality of second d@nhd8 ors so that a plurality of
delivery bottles can be mated thereto; and said at | east sone of

said satellite stations include a plurality of m x heads, 30 each m x head
for dispensing a different 6@ ture of a concentrated chem cal and a
diluting fluid. 1 The system of claim 13 incl uding:
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an information storage device that can detern1ne and store the nunber of
times the delivery bottles are refilled. 19. The systen1of
claim 13 i ncl each of said delivery bottles

I ndi cia; and %Jm‘m? said central station includes readersw&%

the indicia on said - delivery bottles; and an i nformation
storage devi-ce that can detern1ne]ahﬂ]$tore t he nunber of ti mes the
delivery bottles are refilled. 10 - 20. The system of claim13

i ncl udi ng; each of said delivery bottles has a device that can
store data; amghp said central station including a device that can
transfer data to Q\Q&de I.Ces of sai d %d very bottl esggd5

21. The system of clwi ' each sal d di spensing
bottles is encoded with indicij§ tha |n | cat es tgre type @f4 chem cal s
that are in said dispensing b | e; \dnd | 610 id s tewaépcludes a
device for reading said indici )
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20 22. The system of claim 13 wherein: t he delivery
bottles are of the sanme shape and si ze. 23. The system of
claim 13 including: 25 additional satellite stations which have m x
heads that deliver different dilution ratios for the same concentrated
chem cal s. 24. The system of claim 13 wherein: sai d
central stati®R%%#'%tore at |east one of concentrated cheni ¥VUSF ¥ Raners
and concentrated chem eal disinfectants 25. A system for

di spensing a plurality of differert4 ¢d8entrated chemi cal s throughout a
buil ding and the environs of a building conprising:
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a central station having a plurality of containers adapted for storing a
plurality of different concentrated chem cals; a plurality of
delivery bott ' each delivery bottle having a fill] [t

“t hat alroms thgﬁ%%?%Very bottle to be 5 yfiIIed wth cgncenk#t#@%MQQ“
chem cals fromthe central station; a plurality of satellite
stations positioned throughout at 1®a#st8one of a bui | di ng and t he
environs of a buil ding; at | east sone of said satellite stations
being permanently assigned to a <ggecation of a building and the environs

1id satellite stations

reeN at ed cherggal s;

of a building; 10 said at | east sonmB\Qf_.

adapted to store a plurality of differe Y6,

said at | east some of said satell??g st at i gpSNpavreeaa\f i4St connector

adapt ed to connect the satellite stati-<\*zkj!gég$}e of diluting fluid,

said at |least sonme of said satellite stationsx 10 uﬁglity of second
5{®Bes to be mated

Tt

i na_# pl

is connectors which allow a plurality of said gelrver

to said satellite stations; and said at | east sonme of said

satellite stations having a plurality of mx hz;ds that are adapted to

di spense a mi xture of a concgyy rared-cheni-€ and t i Pe! fluid

20 26. The system of claim 33 ' sai d

satellite stations including a pluralit je satellite stations;
742

FIG.—9



at | east sonme of said portable satellite stations having a first connector
adapted to connect each satellite station to a source of diluting fluid; 25
said at | east sone of said portable satellite stations having a second
connector which allows one of said delivery -bottles to be mated to each of

sai d port ahl tellite stations; and said at of
sai d portable%gﬁggﬁﬁFte station having a mx head that is Fé@@é%wéﬁﬁfo
di spense a m xture of a concentrated chemical and the diluting fluid. 30

27. The systemof claim25 includingi6 /18 " a second plurality of
delivery bottles; and WO 97/ 26211
PCT/ US97/ 00558 : 25
each of said second plurality of delivery bottles having a filling port
t hat al l ows each of said second plurality of delivery bottles to be
filled at said central station. .
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5 ~ 28. The system of claim 27 wherein: each of said second
plurality of delivery bottles is smaller that each of said plurality. of
delivery bottles. 29. The system of claim 27 wherein: 10

each of said second plurality of delivery bottles is adapted to be mated
wth a hand hel d spray head. 30. The systemof claim?25

i ncludi ng:  WO9726211 5, i nformation storage device that can BEVEFH®M¥Band
store the nunber of 15- times the delivery bottles are refilled.

31. The systemof claim25 includingi7/18 each of said delivery
bottles is coded with indicia; and - said central station includes
readers that can read the indicia on said 20 delivery bottles; and

an information storage device that can determ ne and store the nunber of
times the delivery bottles are refilled. 32. The system of

cl ai m 25 i ncl udi ng;
ne 715
i
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25 each of said delivery bottles has a device that can store data,;

and said central station including a device that can transfer data to
sai d devi ces of said delivery bottles. 33. The system of
claim 25 including: 30 each of said dispensing bottles is encoded

with indicia ILndi cates the type of chem cals that arg i '

di spensi ng bo%,n‘&ﬂd said systemincludes a devi ??&ﬁ?@hg%an

read said indicia. WO 97/ 26211 _

PCT/ US97/ 00558 18718 26

34. The system of claim25 wherein-the delivery bottles are of the sane

si ze and shape. 35. The system of claim 25 including:
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5~ . +Additional satellite stations which have nix heads that 33?’.‘%)&2”3
different dilution ratios-foor the same concentrated chem cal s. 0% ,
36. The system of claim25 including: sone of said satefTite
stations include multiple mx heads, each m x head 10 having a_gishf er ent
dilution ratio for the sane concentrated chem cal.
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