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the chanber to flush the chanber and punp. The injection val ves and
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automatically feed the additive fluid into the carrier
liquid to provide a solution for performing the washing or
rinsing Eunction in the equipment. One such patent is U.S.
Letters Patent No. 4,090,475, which discloses an apparatus
to deliver a laundry system or dishwashing system
different liquid detergents, soaps, water softeners,
bleach, or other additive liquids or solutions and
comprises a system wherein a pump is used for delivering a
plurality of different additive fluids to the equipment,
which valves are operated in a timed sequence during the
operation of the pump to allow the additive fluid to enter
the carrier fluid and then the pump operates to pump the
flushing liquid through the chamber to flush the chamber
and pump. The injection valves and flushing equipment are
controlled by a number of different timers interconnected
to operate the respective valves sequentially through
predetermined intervals. Even positive displaéement pumps
operating with solenoid valves for predetermined intervals
cannot give accurate measured amounts 6E the additive
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valves and to the punp and changes in pressure in the line for t he flushlng
wat er cause a variation-in the tining 5 cycle during operation of the
systemand in the conposition of.the solution supplied to the equi pnent

Qt her systens for supplying chenmicals to Iaﬁﬁdry or di shwashi ng equi pne
~~Such as itlusttated in U.S. Letters Patent No. 3,826,113, use a series of
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said ports being connecte a vaive 1o er° and bel I'ng cofnected to
a supply of conc&Woite; a flrst positive dlsplacenent punp connected to
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15 additive fluid be pLec1se as possible to provide the

proper amount of solution at the proper strength.

: Accuracy as to the amount of additive fluid and
the amount of carrier fluid is particularly important when
the strength of the solution is important to obtain the

90 result desired. Therefore, it is important that the system

be. Eree of any influence from environmental éhanges on
what the resulting solutipn will be.
' According to the present invention there is
provided a fluid dispensing system for dispensing a

95 solution comprising a predetermined amount of a
concentrate together with a carrier fluid, the system
comprising: .

a closed chamber for storing a quantity of
carrier fluia;

30 a plurality of ports leading to the chamber,
each of said ports being connected by a valve to the
chamber and being connected to a supply of concentrate;

a first positive displacement pump connected to
the chamber and operable upon each cycle of said pump to

35 displace from the chamber a predetermined volume of the
carrier fluid and to replace it with an equal volume of
concentrate;



a second positive di splacenment punp connected to the chanber for punping a
'pr-%‘;ernined volume of fluid fromthe chanber during -each.'cycle and to
repl¥ce it with an equal volunme of concentrate, which second 5 '
predetermned volune is different than that of the first punp during each —
cycle of operation; a pressure regul atbr adapted. for connection to a _
source. of carrier fluid and neans for connecting the pressure regulator to
the chanber, the means i AcISRFIRA aPesitive, diapiarenent r summgceneetted of
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The present 1nvenL10n p10v1des a system and
meLhod fox dlspen51ng pLedeLeLmlned quantltles of
concentLated f1u1ds with predetermined amounts of solvent

20 or carcier liquid, such as water, to produce a solution:
~meeting defined specifications. The present fluid mixing
system comptrises a mixing manifold with a passageway
filled with carrier fluid, i.e., water, and which is
connected to a first positive displacement pump for moving

25 = a first predetermined volume of fluid during each cycle W,

' and via valve means to a second positive displacement pump
having a predetermined second and generally smaller
capacity on each cycle. The pumps serve to discharge

30 predetermined amounts of carrier fluid from the manifold

" when a valve is opened to draw an equal amount of

concentrate ‘into the manlfold.' A'sourCe of carrier fluid

" or water is connected to a pressure regulator to regulate

the pressure on the water as’ 1t enters the mixing
'manlfold through valve means, or as 1t enters an output
manifold such that in a given cycle a given amount of
water is discharged. The operation of the pumps is
responsive to the selected quantity of additive fluids or
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respon5|ve to the selected quantity of addltlve fluids or . concentrates

to be used in neking-a given solution. The punps displace water and draw X
the [ concentrate into the nmanifold. The sol ution has the proper strengt
-~by/the use .of the pressure regul ator%n the carrier fluid line, 5 such

that when the valve is open to draw carrier fluid into the m xing manifold
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pr edet er m ned adrbsus]haﬂ@edol ution having a predeterm ned rati o of '
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npi n
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‘the chanber an equal anoun concentrate;
to dispense through the system predetermined measured
15 amounts of fluid since the pressure in the pressure
regulator maintains the fluid at a predetermined pressure
even though the normal pressure from the supply of such

product is other than normal line pressure.

The system of the present invention thus
20 provides a method for dispensing a predetermined amount
of~soiution having a predetermined ratio of concentrate
to carrier fluid comprising the_steps of:
pumping from a closed chamber a predetermined
amount of carrier fluid while drawing into the chamber an
W, 25 equal amount of concentrate;
' flushing the concentrate from the chamber with
a predetermined amount of carrier fluid directed into the
chamber at a predetermined pressure for a predetermined
perlod of time;
30 ' pumping from the chamber a second predetermined
| quantity of carrier fluid different from the first by
operation of a second pump while drawing into the chamber
an equal amount of concentrate, |
dispensing a second quantlty of carrier f1u1d
35 through the chamber at a predetermined pressure to flush
a concentrate from the chamber.



di speQsing a second quantity of carrier fluid 35 t hr ough the‘chanber‘at a
pr-erm' ned pressure to flush a concentrate fromthe chanber. -5- The

Mg system of the present inventiog is adapted-for use in mX| ng with a .
sol vent or carrier fluid, such as waf &, concentrates of chemicals which
are used in perfornmng. certain janItOI’I al services. Such concentratés 5
may include detergents, afisenmixingssy#tsn oft $hedeyesentrinvendipn is

deodori zers suchaddpded Eoit measlﬂamiaﬁygwm, laoslayvbhe bﬁ%éﬂweﬁl fah@iif, to
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di spensed fromt ected from
a control board Wﬁﬂ%é’d’ &y the é?%%%ﬂﬁlaﬂwétalfﬁvéﬁt FBKLY vP4E theokasks
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Is a schematic | h : f e e vientd on;
Figure 2 is a.ver |caI se% ?6%1a§é€?%€'v¥ qmr}’%atg%gppgﬁ& né"ié"n*t Irg}flgure 1, and

Figure 31Q@s a vetddiddves&dpidfathereip cﬁ""('hé" Mtk thg HaPP¥ HEed Hife ¥R ki ng
system can be eidgeart dml lkhat ‘thetsoDition rahatt etepnare swadaipigeovittd be

connected throu @falwsrr%hehiJé&ufpéwqras;a TLQstotﬁes.wmequing QF eRkd

wat er or both. The solution s d fromthe s citﬂq:ha ,
di spensi ng tube ?L"leseﬁ\"eflé'P’EBHmFoYﬁ'\?ﬂ &r PpP %'t’r FoYHRE e end

of the di spensi risnensednfrom phecexstien athtbreprober tmixtwre dihesct ed to a/
machi ne pf the Lgéﬁedied from a control board mounted on the system.

. The invention will now be descrlbed with
reference to the accompanying draw1ngs in which: -

_ Flgure 1 is a schematlc ‘layout of the mixing
system of the present 1nventlon,
20 _ ' Figure 2 is a vertical sectional view taken
 along line 2-2 of Figure 1; and '
' 'Figure 3 is a vertical sectional view of the
mix1ng manifold. . : _
‘The’ mixing system can be either wall or cart
.25  mounted and is adapted to be connected through a normal
hose eonnection'lo to a source of hot or cold water or
" both. The solution is dispensed from the system through a
“dispensing tube 11, preferably formed of a clear plastic’
30 and the end of the dispensing tube may be placed in a
| bucket, bottle, or directed to a machine of the user's

v

choice.



ch0|ce " -6- "As, |Ilustrated the systen1|s adapted for use with eight .
reservoirs in the formof bottles 15 of concentrates which are placed e
beneath the system and connected to the nixi ng system through intake tubes
16 57 which_extend from hose fittings nofited on a nanifold 20. Associ ated (EE§>
JNukH,each of the tubes 16 |$ ninlet port 22 in the manifold 20, see
Figure 3. Each inlet porps23l BﬁﬁﬁﬂFEQte§hﬁnPﬂséeﬂr&ﬁs@é??ée§a§§§ag§ﬁay 23

whi ch communi cat eis &i@htaxeaeﬁvbﬂie 2h exeefdrigoEnbbteleslQs oghrough the

mani fold 20. T t ar e, St er,e eft and r| t sides
of the main b&?gnééyfa u%%gfﬂe B?ggthgeﬁﬁﬁ E he ﬂyﬁéFVb at 26 and
val ve 27 comnﬂﬁnn¢ﬂté¢oMDoth¢InldthOSYShemlthbugbrustahethebpssﬂ&geway
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to rapidly .nove the, valve 2 et ween_open ose _position ach sol énoi d
actuated - \Nﬂﬁﬁ??ﬁ??ﬁﬁﬂrYﬁEPvﬁﬁ%% ebneRft EuPeSCAR BE dPadAletoRPPathdi | e

15 into the neim file wdhiAdEd neoj f obé EﬂguseaBsosaeﬁvua@dtWthLazs:ol enoi d
controlled val ve 32 which w | uid or

wat er fronltma?ﬂﬂﬁ?ﬁf??ﬁﬁeﬁﬁéhdﬁdTT?Bﬁﬁf}§e Ba§8§398faycgﬁtV§PF&d val ve 34
is provided t communixataehew tilschangin oboféurd éxbenthegnantibedy 25 via

tube 36 tpoa R.Qﬁ*&d(%?ﬁé%%ﬁf@m f’é'”prﬁé Y‘RISP Bég]énz%dw?t QIE'aSﬁ% ?ol q

in the range of
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{1 X 3 T 2 U VEL ok d) cngPERTRLOR S, Lol e Lo
cycl e. Poppet passageway 23 and the main bore 25. Each valve 27 is
15 controlled by a ‘'solenoid 30 to rapidly move the valve 27
between open and close position. Each solenoid actuated
valve 30 controls which concentrate can be drawn from a
-bottle 15 into the manifold 20. The manifold 20 is also
provided with a solenoid'controlled valve 32 which will
20 allow the intake of carrier fluid or water Erom the source
thereof. Additionally, a solenoid controlled valve 34 is
provided to regulate the discharge of fluid from the main
bore 25 via tube 36 to a positive displacement pump 35
 which has an adjustable stroke in the range of 0.05 ml to
_ 25 1.50 ml per cycle. One end of the manifold main bore 25 is
-/ o connected to a positive displacement pump 40, via line 41,
which pump can dispense a predetermined measured amount of
material from the mixing manifold 20 with each cycle'of
30 operétion. As illustrated, the pump 40 is a bellows pump
with a positive displacement of 10 ml per cycle. Poppet



_7-/78Nves 44 in the punp 40 at the inlet fromline 41 and at the.oufT&t to~
a I¢f® U2 prevent backflow of fluid through the punp 40. The puanp 40 is
driver”by an electric motor 45 to control, through a reduction' gear 46,

.the cycles of the 5 punp 40, illustrated in Figure 2, as being at the
mdp0| nt of a cycle drawing 10 m of ceffeentrate froma bottle 15 into the\\

mai n bore 25. The olther q‘nqn H]&hgunr‘%l[b bacq%h%S ?plgﬁ%n dl.to (ial &he sane

as by a plug 43. e Carri er ai ned FFE eterm Akd
pressure at the thhfe dutletstpnarbime R intiayentebaghfior ik Hrlmigh thheugh -
sol enoi d val ve 32thé Pumpl an.tmbe Bémp sz ispﬁ&ﬁSBhEbySatlimél’ﬁcﬂ:JLﬁ&dmbyoﬁ 45
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attached to gt rand/or ctor
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t han that normal qu ava:lylcabl ér-aw big t Tee nelu yEl y:oni:eaur:hte:aﬁfonera Pottitde Ubder
such conditions, j 0 n r 1 u ofet Il Jlged at .
the source will ??’Ie ﬂggheb%?r%uin? [)i?‘lef IQL&?g%m&)ﬁ? n‘if Ilr}gem %Btl%negs
pressure regul ato‘rs |"HPG edetRi KoY thehisededasobyra piugtd o a. di schar ge
mani fold 52 via a sol enoi drhpecairibw #ludd53s mabnpabsesdirat racgul ator 50 i s

attached to r cheghqalbysi ABa Wickir® WREREORIRE! P 1D MiiicRRRed0indbe

cross 56 contai ns vvaterw;iressure SW t g revent i eratlon
of the dispensi nghSyJBAERAEnthruglh e §e §§Bi"8 Yarvys. :?fel"o‘\ﬁ “ﬁf’és ‘t'b?/al ue
which is sorrev\,hat4a.eg‘mtshanesdsmprmetazmadeedf by he pressuree regydrboor5%0.

me Crﬁf)s 5:3 al sg fl%aeheﬁlfzﬁiltl hend ldispenisifigosy ytékntug]ﬁcﬂ'ph%n(élt@a&ﬁé&et&?’

e conbi nation e ul a ve SplLace

punps of the app a&ﬂé‘d\fn"?hfﬂigh"eatrﬁwsr’i’ﬁ'pgysB%rﬁ“ﬁ?% dp hfeorc "ecfﬁgggpoper“)'
proportions 10f t fhecawosiatareB0 Jml rtarinse the| E#Glml’d g paesgugenat adt
out put of the Se'pﬂ.f‘ets%dr.éolwﬁé@nthgﬁ'l&lﬁﬂ mmammyfa&m&mrmw&ha cheni cal

35 inlet connggflqy 3% shERULIG {&:°P1IU1E. PURBe B RO UHI t1dns,
' va11at10ps in the normal pressure of the carrier £luid at
the source kill not effeét!the amount of fluid moying from
20 the pressure regulator into the mixing manifold 20 or
direct to a discharge manifold 52-via'a solenoid operated
valve 53. The'ptessufe regulator 50 is attached to a check
valve 55 which is then connected to a cross 56. The cross
56 contains a water pressure switch 58 which prevents
25 ' operation of the dispensing system when the water pressure
falls below a preset value which is somewhat less than the
preset value of the pressure Legulator 50. The cross 56 . ;
also attaches to the flush line 51 via the solenoid valve s
53. The combination of the Legulatox 50 and the positive
30 displacement -pumps of the appalatus within the mixing
system provides for mlxing pLopeL proportions of the
concentrates and caxzier:f1u1d and provides a- constant
output of the selected solution. _
~The output manifold 52 contains a chemical
35 inlet connection 59, leading from the pump 35 and bump 40,
and a check valve 60 which allows the ingress of only air



—..and a check valvye 60 which al'l ows the-i-ngress-of-only air - -8- into the .
" “output manifold 52 to assure the conplete enptying of the contents theregf? -
The contents are discharged fromthe output nanifold 52 through the outl @

~—~twbe 11 directed to the receptor for the mixed solutions. 5 I
operation, the operator selects a prescribed solution to be m xed and the
quantity and activates the proper but8ens on the front panel 65 of the
device enclosing,the front.of a hollow rectangul ar frane 66 encl osing the
m xi ng system THBEBpERGIHPUSamaPiE8Ld >4 o gaéc?Hl‘f@CFBﬁ tY"RAfECr nore
circuit boards wamphyine qff ddwearwstieats byhenexrfoc Thpscontemtmerare ectroni cs
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cycle of operatios1didhH IR BEEmlREd SAME AL uahtlitPnard dda viiteekhet rength
wi th the designated cp%etrzl_tﬁrat es. JThis i i[accogpkéshﬁd f or 4iI|tres of
A ass C eaner byPpRY ns f’Prg'Peo%e?'b PRI NPBugh T SRNEE to draw 100
m of Concentraten@ldsing &heofiranheef 1% haltlow rechangwlpindhtiams §6by

ener gi zi Ng" NDt or e 461 SHWheA thel ARRE Al VY %m0 THR' bgspsmmglqaérmt lse pEOpEr
reservolr :

the 25" " sofBnor S TRGRe i os PaBaet ks F B Uil PRafdS sl SR o ng et or
to flow through R¥royamickolRg hii nievechips fosr otbeyecebertromiigiss tagel i vers 125
M of water. Thecowd&5l Wpeha®@sh dhetKOeRiilceal Thé ¥ 5¢8 IdFE sTRiLiohd 20
theough poppet v, ee%L'%A'dl @E-Sa&f'ﬁ‘ défeca[k%&%e, "aRSré‘g @Eeocéee%ﬁ%n???s. the
outlet manifold . urrpf I'S pr%se 0 di'spense 0. per cycle "It is
oper at ed, upon tP¥hGlganggenphassickeanatoi disdnfectantan$adritd zes) ekivg d
val ve 30, thpougshampoo or wax stripper. The volumes run from 470 ml to 95
litres. The apparatus will then perform the necessary
cycle of operation to dispense the selected solution at
the proper strength with the designated concentrates. This
is accomplished for 4 litres of Glass Cleaner by pump 40
20 first operating through 10 cyéles to draw 100 ml of
Concentrate A from a container 15 into the mixing manifold
by energizing motor 45 and a sélenoid valve 30
corresponding to the proper reservoir 15. The motor 45
stops the pump when 10 cycles are completed and the
25 solenoid valve 30 closes. Valve 32 is then opened,
U/ ' allowing water to flow through the manifold main bore 25
for 10 seconds. This delivers 125 ml of water. The water
will wash the Concentrate A from the manifold 20 through
poppet valves 44 into the discharge line 42 directed to
30 the outlet ﬁanifold 52. Pump 35 is preset to dispense 0.6
ml per cycle. It is operated, upon the prior opening of
solenoid valve 34 and of a solenoid valve 30, through 12
cycles to draw in 7.2 ml of Concentrate B into central
, bore. Again, the solenoid valve 30 closes at the end of
'35 the 12 cycles and solenoid valve 32 is opened allowing
water into the manifold, and pump 35 continues to operate



noid valve 30 closes at the end of 35 the 12 cycles and sol enoid

e; 32 is opened allowi ng water into the manifold, and punp 35 continues
to operate -9- until 125 m of water is passed through the central” bore *mee
25, punp 35 and line 41 and through vggyes 44 to carry the Concéentrate B
fromthe central bore into the outlet Tonduit 42 to the discharge.

mani fol d. Val ve Lﬁ?tiqnqzsal..g,eoé wa t¥é _tif;e@iaggeﬁgggg%%@g%éiemgi- ox:e. g

Addi tional water _nust be ded and that "is af openi ng -sol enai d
val ve 53, directdtrgPLag; t’goﬁ%& eerﬂf'-rad' FE&°P%’QUY%& 4 &RdPRFBUENE t he
out put mani f ol d ®hceAtrekeaB pfroetdrenicead radnbane bitd ithe bOtlest a
pressure of 830 JZmaLieude) tbhene ad M nad geS mehPBETd 2V R4 32 LhASvalfe
allowed to pass L0 hhe §$t$ut q?hlf0|%. TQe solution is now di'spensed and
may require addith SHEP FIRPRAS PYMRe SR FEERS! | [ ustrated, the punp 35 15
corresponds to the el ect rbddypional matgrdnyskobeddded)a®d thateis Pat ent
s o0n 0L, 500, amdonual opl epdiniy ValeRoiEndapeers ) diteecin M |vaukee,
sconsin, US A...and identified as el 5b.-84-7B. ellqg unp is
preferably a Nb(?é’ldlg')‘(mf@g;‘i@ <131 -°|5'-‘ur$‘p'>',e -é\?gFfég%T 9 A ?fgl'quéfﬁﬁ%- Rupp '
| hdustries of Beuteuk| Bantfeld 32.SALterha predeteiminag,agoynti ef atimiel 3/8
. 215°'M O 20,10adj a%t @dppéssupé SEWBR Fa §38uba) he VAW 3B01s501bsedvay | abl e
from Vatts Regulalqr)of SeW S0 MRS REYIEL 80 e dieptR AQnBPora.

The solution is now dispensed and may gequire_additional'

@es todrawin 7.2 m of Concentrate B into central bore. Again, the
v

mixing. o . L : o U

_ - _Ih.the device illustrated, the pqm§ 35_

15 corresponds to the elegtromégnetic'pump disclqsed in U.S.
Letters Patent No. 3,601,509, and available from Valcor
Engineering Corp. of Milwaukeé,iﬁiscbn#in, p.S,A., and
identified'as_Model_SB 84-78B. Thg_beilows'pump_40 is
preferably a Model EX 191-191-316 pump, available from

20 - Gorman-Rupp Industries of Bellville, Ohio, U.S.A.

_ The pressure geggiato::is a Moqel o
3/8 215 MI0-20, adjusted at.a pressure of 830 Pa. The
- regulator 50 is available from Watts Regulator of
Lawrence, Massachusetts, U.S.A. | |

25 '
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-10- CLAFMB 1@ . A fluid dispensing system for dispensing a

solution conprising- a -predetermned anopunt -of a concentrate togethe
with a carrier, fluid, the systemconprising: 5 a cl osed @

~chanber for storing a quantity of carrierlPFuid, a plurality of ports
| eadi ng to .t he chanber, each of said ports being connected by a valve to
‘the chanber” andCh&IM§ connected to a supply of concentrate;

10 : '
a first positive, di spl acegeng t £ N r rabl
HENELRYED SON0GE Bily | Ly der DT AEARAR &

upon each cycle of said pu to . di,splace from anber a

vol une of the cBPLRELON i CPRRYISI NPl AcePredRtiPrBANEFualanRUDEe 6 a
concentrate; lSconcentrate toyetgrandwieni taveadirSpAcenrant, puie Ceytehed
to the chanber 46% PHL A&g a predeterm ned volume of fluid fromthe chanber
during eagh cyc e o°feplace it with an equal volume of concentrate,
whi ch secdnd predeterni ned volasad | chéinfidesr efort hahorliag oé tdwmrtiits 20

punp during eackhyfde iup@eration; a pressure regulator adapted for
connection to a-source of carrier fluid and nmeans for connecting the

pressure regul ator to the?cPIelitheoheRREtsnclerRRHRY ateal te f ghamber,
control ling theddlowodl £aiddpgort@ tBeingesotmected byedl dhdket O0td h@he

hanmber; - whe ion.of the fi dth d AR

i aw pr eqet or mOTAMEAR S BPLR eferaben PErR aae by o “FRAGPHERhimber

and a 3010 pr edet er m neca afibwst pésitive edispladementbpunpspensedtiedr dagh
- said chamber. %pe chambéy! BHbdoﬁg§Bﬁﬁ.§' é’?j'y Yo %@eéﬁgﬁégd%mrn?m%?he

whi ch conprises_an output nmanifo connec tore / arge
fivst punp and ¥¥sRAagR SeeBndhguphawer aapyedgteraminedyivplinecelf tom

the regul ator. carrier fluid and to replace it with an equal volume of
- concentrate; ' |
15~ ~ a- second positive displacement pump connected
to the chamber for pumping a predetermined volume of
fluid from the chamber dhring each cycle and to replace
it with an equal volume of concentrate, which second
predetermined volume is different than that of the first
20 pump during each-cycle of operation;
a pressure regulator adapted for connection to
a source of carrier fluid and means for connecting the
pressure regulator to the chamber, the means including a
valve for controlling the flow of fluid from the pressure
—/ 25 regulator to the chamber;

" . whereby, operation of the first pump and the
second pump will draw predetermined' amounts of
concentrate from said ports into the chamber and a

30 predetermined amount of carrier fluid may be dispensed
through said chamber. '
2. A fluid dispensing system as claimed in Claim 1
which comprises an output manifold connected to receive
discharge from the first pump and from the second pump
35 and carrier fluid direct from the regulatort' '
3. A fluid dispensing system as claimed in Claim 1
substantially as herein described with reference to the
accompanying drawings.
e —_—
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3. « A fluid dispensing systemas claimed in Claim1 substantially as

hergin- described with reference to the acconpanyi ng draw ngs. ° 4.
A @Qd for dispensing a predeterm ned anmount, of -sol ution having a :
pre ermned ratio of concentrate tqQ _carrier fluid conprising the steps \("

of : punping froma . cl osed chanber a‘dr-lw,fdet erm ned anount of carrier fluid
while drawing into the chanber an equal amount of concentrate;. flushing the
concentrate fradm the charbenethofi £op‘r edaspen s imer anpnedebérmanedeambhmutd
directed into t a et l; ur. p d
10 peri od ofg]%sl%fggﬁan timﬁ‘l’fl W(?e hgighgﬁgrﬁlgﬁgec%ndf%rgﬁe% gﬁ%%ﬁe?aQ%
quantity of cartd SFAXNIRY f:l‘r‘f#‘%r‘é?i"t‘PF%%H“E hehei g8ePByo8per ati on of a second

punp while drawi ng into tfemgivgbekomn aeqwbseaowhfawexcoal &baatamﬁed '
di spensing a second qu t|t]1y of _c r%‘gr flgld throu

pr edet er m ned CRITAST o~ Lot it {?‘Sfﬁ’ahé ﬁa %gm%er an A
met hod for di smh@mm@dﬁmthMnt of sol.ution as cl ai med in

daimé4 substantially as fdihdOtne €BACEhERALY Frdif!EiENERahBet b1 th
acconpanyi ng draw ngs.
a predetermlned amount of carrier fluld directed into the.

chamber at a predetermined pressure for a predetermined

10 'period of time; _ _

‘pumping from the chainber a second predetermined
quantity of carrier fluid dlfferent from the first by
operation of a.second pump th.le draw1ng 1nto the chanmber -/
an equal amount of concentrate;

15 - ‘dispensing a second quantlty of carrler fluid
through the chamber at a predetermlned pressure to flush
a concentrate from the chamber.- _ _
5. A method for dispensing a predetermlned amount
of solution as claimed in Claim 4 substantlally as herein
20 described with reference to the accompanylng drawings.
25 : | J
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