29 APR 2005 FLU D MAKER W TH ROTATABLE EDUCTOR TUBE AND M ETERI NG ORI FI CES
TECHNI CAL FI ELD This invention relates to devices designed to m x one
mscible fluid in relatively dilute concentrations with an [ T
where the second fluid is 5 avail abl e under pressure. I\/brelgg]:]?‘ipgub@#y
this invention relates to a device capable of m xing detergent or other
sinilar nELER APEEECKERHRAT M ARLE FD m@av%mvw%;mﬁmﬁ GRYZFEFr om a
regul ar water supply. Such devices find application in the cleaning of
~commercial prem ses where a solution of detergent and water are required
to be m xed at a known concentration into a container for 10 use in

cl eani ng prope%wmcmeD ART The cl eaning of commercial prem ses ,

such as hospit often uses diluted solution of .water soluble

- solvents such as dehgs GRBEGoNRISES t8dRvRUBRIdsathed toamiX @fe ansdsitfiad iron and
then diluted with wafer at the cleaning 15 site. In many cases the dilution

with water is ghfigslfeiluycsidepliaiooswithartheufui inhereths becotad Buigleat into
a receiving container and adding water. This process tends to be wasteful
of detergent awvailaise unpler aremsura Moraparianlaly thenoeartien reatesttoandeyice han
that required for the cleaning job at hand. 20 In sone cases the
concentrat ed depableesftrmining detesmni oa ottesisimilar materisis containa withins clogedy
concentrated form Mnually mxing this material with water allows the
possi bi | ity ofcontanerpeithweaterfsorp enieoular svaien sueply wSUshtdevicasHing apalicion
detergent with the consequent heath and safe 25 _To, overco t hese
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BACKGROUND ART

The cleaning of commercial premises |, such as hospitals or schools,
often uses diluted solution of water soluble solvents such as detergents which
are supnlied at a high concentration and then diluted with water at the cleaning

15 site. In many cases the dilution with waier is effected by simply pouring a
guantity of the detergent into a receiving container and adding water. This
process tends o be wasteful of detergent as most operators wi|| mix at a

concerdration stronger than that reguired for the cleaning job af hand.

20 In some caszes the concentraied detergent may present a health or ofher
hazard in its fully concentrataed form. Manually mixing this material with water
allows the possibility of the operator to come into contact with the concentrated

detergent with the conseguent heath and safety risks.

25 To overcome these deficiencies devices have been manufaciured and
supplied to the cleaning industry which accept a supply of water under

pressure and meter the detergent at a controlled rate fo the water supply so

that a solution of the correct concentration is presentied to the receiving




contai ner. Such devices may neter the detergent flow by neans of a dosing
punp or by nmeans of a venturi eductor. These devices are generally
installed as a mxing station and are bul ky, expensive and are not
portable. These mxing stations require the operator to accept a contai ner
of detergent and to 5 place a suction tubee,%nto the cont aigd8rAPRi2006i ski ng
contact between the operator and the concentrated detergent. It is the
objective of this invention to provide a detergent m xer which is small,

- portable, chea nd di sposabl e _whi 1] ' L pi rfQr s 10

characteristi é“%’”?ﬁegﬁﬁ%aei‘@?aé?gfh%é} mexﬁ%{&se?‘ gp#@%é} ’glﬁgﬂ\gfxﬁiff%h Aot ds
any  possi bili F. Thadt d8Bceppaehtiahtd installed
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of the educt orasty pexingestation &hdwrebullwacepensies snd are hobpgtiakiey ditase

throat is used to provide suction pressure to 15 draw detergent froma
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cont ai ner- of he™ operat or conmes 1 n contact
wth the COnCQﬂkﬁ@kﬁ@n@ﬂh@k@ﬁ&énﬁﬁﬁﬂﬁﬁ@@f Mfas to connect a water supply
from a hose and turn a control knob to obtain a supply of precisely
proportioned 20 detergent solution. In one enbodi nent of the invention

there is provided g, fluid,mxer rising: baody caont ai ni.ng. a r.ot bl e
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body having a fitting through which the netering orifice nay be accessed

by a supfly ofchamacteristics 61 thiednuch érgediixdthmixiog atations endatbict avivedseamict or
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DISCLOSURE OF THE INVENTION

This invention i5 a detergent mixer of the eductoer type wheare a flow of

water pressura through 2 venturi throat is used to provide suction pressure {o

15 draw detergent from a container and meter it with the water flow in a precisely
controlied ratio. The detergent mixer may be supplied already assembled fo a
sealed container of date_rgent so that the operator at no time comes in contact
with the concentrated detergent and simply has {o connect a ﬁ.rater supply from
a hose and turn a control knob fo obtain a supply of precisely proporiioned |

20 detergent solution.

In one embediment of the invention there is provided a fivid mixer
gcomprsing: - | |
a body containing a rotatable eductor tube;
the eductor tube having one or more salecfab]e metéring. orifices for
25 drawing a first fluld into an intemal threat area;
the body having a fitting through which the rﬁe_t_erin__g orifice may be

accessed by a supply of the st fluid;
the body having an inlet above the eductor tube for a second fluid.

and a lower opening through which a lower portion of the eductor extends:.
30




3 L2 APR 2005 BRI EF DESCRI PTION OF THE DRAWNG Fig. | is a general view of
the detergent m xer assenbly coupled to a detergent bottle and a hose to
supply water at mains pressure; Fig. 2 is a cross sectional view of the
detergent m xer assenbly; 5 Fig. 3 is an isonetric view of the detergent
m xer assenbly; Fig. 4 is a detailed view of the eductor @ubeﬁmi 20 t he
detergent m xer assenbly; Fig. S5a is a cross sectional view of the water
flow controller including the elastorneric flow control ring; 10 Fig. 5b

is an end el e@ﬁ!@nﬁ%@@%ﬁﬁﬁgbﬁfﬂwmﬂwmﬁ with the efastoneric fl
ow control ri T TSometrrc view of the water fl ow
control I er includirfgg. 1 keaejerstranssy of tholeteorant ohivei agseribly. cobpledsioan

i sonetric view of the water flow controller with the 15 efastoneric fl ow

control ring renoved; FigHeByosRt BOWE G8d aieess BriuRRWEIAJBRIBR RERTSUE:

container and its uj 1 1S
renovabl e from ?@e%isr ecﬁaﬁbg‘%?%ﬁ%éweal@ﬁhggg?érgEQ{ @;qo%gsssgm I“on vi ew of
a detergent cont al e, @Wahﬁ&rﬁéﬁmweﬂ@:fmﬂ (ﬁ@[@rﬁé?ﬁ rhiRer médm@:%rdetergent

m xer which is renovable from the detergent container with the ca

assenbl ed to the cdrigad ies datmged maW@‘theeﬁug@ry&ﬂwﬁhlrkmévdaﬁmanaetergent
contai ner and a detergent, mxermi) Ited for use where the detergent m xer
is removable from the dBPENGEREMO8htainer: 25 Fig, 7b is a cross section

view of a det er genteigosd &l Boyoandedioial LA the Wat A5Wobof@intiggingher e

t he detergent mxer Ts renova rom the detergent container wth the
det ergent m xer assenbl dHetedastameric flow control ring;

10 Fig. &b is an end elevation of the water flow controlier with the
elastomeric flow control ing remaved;

Fig. ¢ is an lsametric view of the water flow controlier including
the elastomeric flow contral ring;

Fig. 5d is an isametric view of ihe water flow controlier with the

15 elastomeric flow control ring removed;

¥ig. 6a is a cross seclion view of a detergent container and its cap
suited for use with a detergent mixer which is removable from
the detergent container,

Fig. 6b is a cross section view of defergeni container and its cap .

20 suited for use with a detergent mixer which is removable from
the detergent container with the cép aszembied to the coniainer;

Fig. 7a is a cross section view of a defergent container and a detergént
mixer suited for use where the detergent mixer is removable from
the detergent container;

25 Fig. 7b is a cross section view of a detergent container and a detergent
mixer suited for use whare the detergent mixer is remavable from
the detergent container with the detergent mixer assembled to
the container;

Fig. 8 iz a cross section view of a detergent containar and a detergent

30 mixer suited for use where the detergent mixer is removable




the container; Fig. 8 is a crass section view of a detergent container and
a detergent 30 mxer suited for use where the detergent m xer is renovabl e
4 APR 2095 fromthe detergent container and a netering orifice to control
the flow of detergent is a part of the detergent container rather than
the detergent mxer; Fig, 9a is a cross secjion view of a?dét%i‘r%é’ﬂ m xer

I nlet section where a 5 splash guard has been added to m nim se spl ash
bach through the mixer's air gap; Fig. 9b is an end el evati on view of the

spl ash guard of Figure 912?1%1&}9:9 d{é’fﬂvrgenﬁgcmﬁin%r%ﬁgﬁsggﬁén@.ﬁogri#{éeg%@ént??lCt)h%

detergent mixer wth an ernarti od 0 0 ose

barb to mininise foan nguow HPIMERENFER HeRRYINNGIRIEeRHBoh MR RGN Than
operation of the detergent mxer and its inventive features are described
with reference to Figs. thetdetd@ewhintkerhave identical nunbering of the

m xer conponents. F._ 1 shows the detergent m xer assenbly.1 which cqonprises
2 hose 015 to supbicy IR B ORI NN ob AJREIES MiTAiBlat SoTEn SHEF do. 7

to start and stop the féﬂé{\étpéu%\@itﬁéﬁ bJéheaHQé'ﬁ'ﬁﬂrur‘ﬂﬂ-ﬁQé sé{é‘%ﬁr}%ﬁ ol

val ve may by neans of a 'conventional garden qui ck conne ose conn or
8. The detergent m xer hiag rAxbOeirddpe contain an eductor tube 4 and a
knob 3 to rotate the eductor tube. The body of the detergent m xer connects
to 20 the detergenlflgeahﬂ%aﬁ@ﬂd@!wtm‘-nwqﬁéﬁ%sarage;%(wag@fﬂgurﬁﬁ@.wdni ng

10. The det t . h I L d t f h
10, I et e 09Tt oS AN 0SB R R B AR
through the eductor tubgethbaesfi dtiaehiriedn oMl HosBQW Deaderthifiekd Raoniggt er

detail with reference to
10 MODES FOR CARRYING OUT THE INVENTION

The operation of the detergent mixer and its inventive featuras are

described with reference: to Figs. 1 to 10 which have identical numbering of the
mixer components.

Fig. 1 shows the detergent mixer assembly 1 which comprises a hose 9

15 to supply water under pressure which is cannectéd to a vaive ¥ to start and
stop the flow of water. The connection of the hose to the valve may by means
of a conventionat garden quick connect hose connector 8.

The detergent mixer has a body 2 to contain an eductor tube 4 and a

knab 3 {o rolate the eductor tube. The body of the deteraent mixer connects to
20 the detergent container 6 which may have a separate filing opening 10.

The detergent mixer has a suction line 5 {o draw detergent from the
botton of the detergent container and mix it with the water as it flows through
the eductor tube.

The invention will now be described in greater detail with reference o

25 Fig. 2.

Water at full fown pressure which may be as high as 800 kPa enters the
shut off valve through a flow controlling element 13 which controls the flow rate
of water to a substantiafly constant value independent of the water sunply
pressure. The shut off valve is a conventional valve with a ball 12 to start and

30 stop the flow of water and a lever 11 to enable manual operation of the valve.




25 Fig. 2. Water at full town pressure which may be as high as 800 kPa
enters the shut off valve through a flow controlling el enment 13 which
controls the flowrate of water to a substantially constant val ue

I ndependent of the water supply pressure. The shut off vazvg:eﬁipg;_! ?005
conventional valve with a ball 12 to startgand 30 stop thé®flow of Wat er
and a lever 11 to enabl e nanual operation of the valve. 5,2 °~ APR 2005 The
val ve need not necessarily be a ball - valve as any style of valve to start

and stop theThé Qunelnedl Rt hscesdhligtieea bElerous aapistyit of ngiveltestnt anded
not necessarily be upstream of the valve, and at | ow supply pressures the

f1 ow cont r ol iopgheflement wateripsuitaei Toa.flav spoiseling glamenk et Mdw cont r ol
val ve the water enters an accur at sized .del.iver rifice 1 hi s
oritice T acoeresterly s DeaeR kY valver gnerd ok SubeBlarerSekdna bkl o
tube 4 to b . ' o ' 14 bet t he deli

ube o0 be %@tfﬂ"“ﬁéﬁfﬁms nﬁ?gécf.m‘e%.a” air gap et ween e delivery

orifice and t ap entry o the eductor tube 4. The air gap is to

prevent Bhe cont anifiat leavinf thishiowl Qobipwrvahes dre wapylantesistdn aetuwatpnsizéd om
the detergent bottle in the event _of a |oss of mains water Pressure and

subsequent bag®livaryrofiegdSi nkids crfice BwRrcURRICSr sizad in [Riaken intheyRassapeTie

educt or tube has enturi,th | Is accurately sized in relation
to the deli veﬁ? %(ﬁ'i"%{?rct_[é'%ff Eurﬁ%ﬁ%%é?%‘%ﬁ'ry 16 to the venturi throat 17
15 is designed to PRERE s HPER oabSRI havEmt thef dditensbrnfamnami thrdekrdd emry he
delivery orifice with the venturi throat and to ensure that the stream of

wat er at t ache$6 to thehedveter tehe 4hibstaingam suto sigvashihecmdaringios afflas ai r
gap. The.eductor tube has,a tapgred delive ction. 18 whi,ch keeps; the
Pater 'siPeam ELpHL TBR AL AHRSERT Ko ARESH) oo i 8RS de " ube
at a 20 rel afgs¥ Jf \ndiP¥WeREkPSIds¥ure/REd shbes il HeRR g ol iAtd the@B®hat | on

wth water flowi ng through it the water velocity in the venturi throat is
in the order whter4nain pipeline system.

The eductor tube has a venturi throat 17 which is accurately sized in
relation to the delivery orifice 15. The tapered eniry 16 to the venturi throat 17
15 is designed fo permit some misalignment of the stream of water from the
delivery orifice with the venturt t.hr-aat and to ensure that the stream of water
attaches to the venturi throat without splashing back info the air gap.
The eductor tube has a tapered delivery section 18 which keeps the
water stream atiached to the tube while its velocity slows to exit the fube at a
20 relatively low velocity. YWhen the detergent mixer is in operation with water
flowing through it the water velocily in the venturi throat is in the order of 14
metres per second and the water velocity at exit from the eductor tube is in the
order of 1.8 metres par second. The static pressure at the tube exit is
atmospheric af approximately 100 kPa absolute. Aftar allowing for friction
25 pressurs losses and applying the Bernouli hydraulic equations the static
pressure in the venturi fhroat is in the order of 10 kPa absolute.
The venturt throat of the eductor tube has a small orifice 22 which is
connected to the suction tube & which is immersad in the detergent in the

container 6. The air space at the tap of tha datergent container is connecied to




nmetres per second and the water velocity at exit fromthe eductor tube is
in the order of 1.8 netres per second. The static pressure at the tube
exit is atnospheric at approximately 100 kPa absolute. After allow ng for
friction 25 pressure | osses and applying the Bernoul li hydrgy]ig_e%ﬁ?tions
the static pressure in the venturi throat és in the order 6t £OkBYS
absol ute. The venturi throat of the eductor "tube has a small orifice 22
which is connected to the suction tube 5 which is inmersed in the

detergent in t -al ' aof ik nt
container is c%ﬁ'r?es@ﬁ ghétp ?)S%SL@?EEW 2%5%912‘?‘?%2%h%ﬁ%gg‘?%@fsﬂtﬁlggtzﬁﬁfg%ea
vent port 23 ailiciospeeiwhichiwiliibege:ddained irhgreatdudetail ldlehe which will be

explained in greater detail later. The difference in static pressure
bet ween t he pressurbhe diffarascedn stays Presuon betiieen Mk piassuiin e daisasat

causes the detergent in the contajner.to fl LN t V. ' t
and mx with t%?ﬂﬁ?é?nﬂégﬁi“ﬁ&hfrﬁmﬁahﬁqlﬁgsﬁﬁl?g%%?rg%ﬁtamehﬁgﬁ%?}tﬁél%rn%hﬂria i 0
of detergent t; i+ Sri ' L ' ' hasgeMtheand
t he di amg er o'ﬁm\t,\@teeeéen'g??qﬁﬁtﬁt:ﬁggqg%wfﬁg%mmgﬁﬁgﬁf gﬁggﬂhgé@hteﬁqdetggr ent to
the water is retsatimiehy ratidefeledengenbio wateristietasfmined by the viacosiyraufa t he

detergent m xer provided the flow rates are such t he absol.ute 10
pressure in t Hetomanand fegdipmateridhe sma ‘Cﬁhﬁ\?ﬁﬂﬁlﬁ?mﬁﬂé@bﬂp MG the

absol ute ” prosiP Y e DERPERICRFalyin EbERIRIAL @ Th Wl 1002, &

function of .t harowfhiveedefergiet mire providet tHeyfloun dateseart| savh tadtethafabsivaits
detergent is a function of the square root of the pressure differenti al

bet ween 3P nospHERgUEN the/eduk &ioat & ARFGAINAMEHEPURIEESITE ATR3R t he
pr opor (1 onal (& e e PRl FRRHRRachis B B e e Rt fd B e, Y
accurat e m xi ngrek@bifeOinGhetvimioe tiebatiktaifiodpheiie praddure fidsya figmtion of denst ant
if the absolute pressure in the venturi throat is greater than the vapour
square of the water velocity and the flow rate of the detergent is a function of
the square root of the pressure differential between atmosphere and the
15 venturi throat. The net result is that the flow velocity of the detergent through
its metering orifice 22 is direcily proportional {0 the velocily of the water through
the venturi throat.
The acourate mixing ratio of the detergent and water will anly remain
constant if the abscoluie pressurs in the venturi throat is greater than the vapour
20 pressure of both the water and detergent. If the pressure is lower then one of
the two liquids will vaporise and the mixing ratio will be lost. This event may be
avoided by limiting the maximum velocity of the water in the veniuri throat to
approximately 14 metres per.second. The water velocily is limited by imiting
the flow rate by means of the flow controlling element 13 which will now be
25 described.
With reference to Figs. 5a to 5d the flow controlling element 13 is
comprised of a housing which has raised ribs 36 which contact an elastomeric
element 28 in the form of an O-ring. The flow controliing 2lement housing has

through passages 36 for the water flow which permit the water to pass from

30 one side of the housing to the other. The housing also has a channel 37 which



20 pressure of both the water and detergent. |If the pressure is |ower then
one of the two liquids will vaporise and the mxing ratio will be |ost.
This event may be avoided by limting the naxi mumvelocity of the water in
the venturi throat to approxinmately 14 netres per-second 5 gfﬁﬂﬂﬁﬁ
velocity is limted by limting the flow rate by nmeans of2 h

controlling elenment 13 which will now be 25 described. Wth reference to
Figs. 5a to 5d the flow controlling element 13 is conprised of a housing

whi ch has rai sgdydi é%%eﬁﬁ’al"i@'p‘éﬂnﬁ%é%bn%@ SFHHAS WRRE fichv ﬂﬁbagﬁrthea?sdhargehe

formof an O-ring- low controlling &l ement housing has through
passages 38 fo aﬁd@m&rﬂﬁﬁa elasimetic fbring 26tih endbe aipstreapasigefaf dhe: Bowone
side of the hou5| to the other The housi ng al so has a channel 37 which 7
.~ 3 APR.20G6 F%ﬂtﬁgﬁf‘%? to permt the evening of the water flow '

through the di SCharﬂstpggfa%%gﬁp,pgfﬁ ey F | RELAIRG fiow el M v ARt e

upstream si de of the"f ng el enen

ressure i#§creagrscditfolitgddehiirg vajuldaicsaddidmrogotiondotithe sqobtd nidtiofthe
el ement woul d increase in pToportion to the square root of the pressure

differential aprassure défecaiital 6qu5ﬁg¥h@Iﬂéﬁﬁ‘ﬁﬁlnwﬁémﬁlﬁé‘%l&awﬁwﬁwﬂf@ﬁwg
not fitted, As_th pR ¥£res ure |ncreasres and i{i?t % e Ocncr 2568
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the Be nou | hydrau |1 c eq uations 10 causing the elastonmeric Oring to
deflect into thlasthmemaﬂgmg)ma/mrﬁag tbthe Beimmllhbydraisio eqobbsisng of f
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the s upp |y péressu re is bel owthe thresho Id minimu Mva lue, the n
the flowrate wi | The effect of this process is that the flow control element limits the
maximutrt flow rate of water through the element to a roughly constant vaiue
15 provided the water supply pressure is above a threshold minimum value. If the
supply pressure is below the threshaid minimum value than the flow rate wil
reduce with reducing water pressure but the detergent mixer will still provide a
constant mix ratio of detergent to water due te the hydraulic eguations in the
venturi throat which have been previously explained. If the water pressureis
20 very low the flow control element may be removed from the detergent mixer
assembly. |
In praclice if is often desired to mix detergent with water at a low
concentration on one cecasion and at a high concantration on anather
occasion. In the detergent mixer assembly this Is achieved by having move
25 than one metering arifice 22 in the eductor tube 4 which may be selected by
rotating the eductor tube within its housing 2.
In the following example the eductor fube is described as having two
metering orifices 22 but it may well have more or less according to the specific

design of the eductor tube.




red u cowithred u Gng water p ress u re but the deterg ant mxe r w 11
still prov ide a constant mx ratio of detergent to water due-to the
hydraul ic equations in the venturi throat which have been previously
explained. If the water pressure is 20 veTy low the flow Cfgth% fdggmant
may be renoved fromthe detergent m xer asgenbly In practTce Oter)
desired to m x detergaflt with water at a |ow concentr-ation on one
occasion and at a high concentration on another occasic n, | n the date

rgent rn xer a Sse\%yﬁeﬁé}? S th FicRCh 2awad4byedh B;&isﬁﬁnghﬁl PicCedirtbMubs one

materi ng orif ice a educto' r tube 4 wh ich may be sel ected by

rotati n g thegasowsteanwithin e witdribodytiodsingi& andngag bel rotaieblevitton Ehatwl  ng

e xanm le th e eductor tLi be is d es cri bed a s h avi n 9 two g&lﬁtﬁring
crifices 22 butousingriy means abg&nglpde Tre Kl 3 Asbingrhin)sing cnaag peditefc

desi f th b ~7 APR 2005, W f Fi_gs. 3. and
BTt b Souin Brramtel iR A of e Ehetany Bohlhe FoRbET bk SpidiPite foushdl
housi ng 25 and @By qRatd Htahativil fofitiont dRthe _é&ﬁﬁ’eﬂmgb@mﬁaﬂ% RiugingnUhe3. The

knob 3 and the housing 2 may be fitted wth a control mark 29 on the knab
and anot her comintail kmabkm3p atw bave moukdedpisstiod élediscitnd shhwmy whéeh clisk

rotation of the eductor tube wi thin the housipg. The control knob aso
have moul ded PRESPRECALIRNIRE ERUAOTHBRS iRl E AT VIR RSB ne

eductor tube | fnd BbAEMAd Bnd HBBSHLhey aisb%ﬁmsrnig%ﬁ% QRot shdliR) RORAA e

knob and housi ng may a ave lrmt stops (not

rotation of thetatthicbbihet ethectontubetim bbtieihe! doék wisseamn dooniemtdockokieek wi se
10 direction to provi de ease of oc%eration of the assenbly. The eductor tube

di spl ayetfin tHeedicadrarevise aasg. atrngtelian gf e 3¢™BY- netering orifices
Gneof “the metori ng' BrioFLEy HgE RPR=CTHING Bk o RIS e D8R0
met ering orifigeiéringabiificead?Ninhich dve shellad trethis e ibonly|Howsirg bheneans of
O-ring seals 39. One of the metering orifices is larger than the other and when
a specific metering onfice is aligned with the detergent suction line & the
15 detergent suction path is sealed from aimospheric pressure by the O-ring seat
to the mixer body 39 and by the O«ing seal 18 connacting the detergent
suciion line 5 to the mixer body 2.
To enable detergent to be withdrawn from the detergent container G it is
necessary to connect the inside of the caniainer to the atmosphere. This is
20 achieved by maans of a passage 23 connecting the interior of the detergent
container above the top level of the detergent to tha inside of the mixer body
and frorn there 1o a‘ﬁmosphere through the air gap 14.
in practice it is desirable fo be able to close off all connections to the
interior of the detergent comainer so that detergent will not {eak when the mixer
25 assemhiy is nof in use ar while the complete assembly of the detergent
 container and mixar assembly are being transported. This is achieved by
having a dummy metering orifice 26 which is in fact closed. When this orifice
26 iz aligned with the suction tube 5 the suction line path is sealed from the

atmaosphere by means of the O-ring seal 3% sealing the closed dummy

30 metering orifice to the mixer body and the O-ring 18 sealing the suction line 5




15 detergent suction path is sealed from atnospheric pressure by the Oring
seal to the mxer body 39 and by the O ri ng seall9 connecting the
detergent suction line 5 to the m xer body 2. To enable detergent to be

wi thdrawn fromthe detergent container 6 it is necessary #pic @@@@Egt he
i nside of the container to the atnosphere. ghis is 20 achi &ve y ns of
a passage 23 connecting the interior of the detergent container above the
top level of the detergent to the inside of the m xer body and fromthere

to atmosphere {HhhawsiRet BBIRI The Al vihi td Mdimeidre the detoident caftbmer endze
able to close off all connections to the interior of the detergent

cont ai ner so t#lab beaeieptfromahiet atrmasphesktovmerid teakagiex ef his d5askisesbby i s
not in use or while the conpl ete assenbly. of e. detergent, cont ai ner, and
i xer asser] yMaREs BEARsCONLRCIIR SIpSoATIRe SIS SEP [P AGRE! by
metering orifi whi LS da A I | | $4 C '
aligned with ttﬁgaél@cwg?ﬁt %‘Ede*“@' thﬂ%bgﬁc@;ﬁﬁﬂﬁ ﬁgggg?%%éyés%‘g‘l Z‘Hu%rg.rg%ﬁt he
at nospherg by iteesswolduriay Grificeg asealkgrdd withthdadetdrgeot essdingnsupticdline
nmetering orifice to the m xer body and the 0-ring 19 seali n%@éhe suction
line 5 9 L2 ' mRapygest the ¢pldentsdthy sagtaingrarg seajediropbleakade i 816 or  of
t he detergent ctor}}ag)hgpé must al so be sealed fromthe atnosphere to avoid
| eakage. This § I'eVed by means of a second dummy cl osed orifice 25

which is sealed to Tﬁ@m;ﬁ%@@@; aly 38R Mg 2HuaRd tis ehtial mB@s bl h

the air vent passage 23. us when 5 these two dummy orifices are aligned
with the detergfemecesaatilyrsaalindimensionge Faatbese sealeritc hehelfandine dhrysmakt t he

tai |ed from | eakage to the atnosphere. The O-rj I's 21
and 39 S8 | ndd¥re? BUTERP AUBET OMPTRFSER Bollg ClastermlioaualsPly fSrm | i n

di mensi ons. Fofainififth&atniprgsion &f %%Cééé@tﬁé"&ﬂliﬁﬁ_ﬁr%ub@rrﬂﬁ@f’ﬁe ﬁe!ﬁ'héﬁﬁﬁéﬂ}'

anount of conpregsi on on the el astoneric materi al . mai ntain this
conpr essi on ornwiliio theatiger helwe dlive educiop dulvaiist lobataldetechtoaln twit ihyihe mixer

body by wings 35 at Its top end and by fiutes 33 and 34 at its boftorm end. The
flutes at the bottom end of the eductor tube engage with grooves (hot shown)
15 inr the rotation knob 3 to enable the eductor tube to be rotated by the knob. As
an assembly aid ohe of the flutes 34 is wider than the other two to assure
cofrect alignment of the rotation knob and its indicator mark 29 with the eductor
tube.
To further assure balanced forces on the O-ring seals and effective
20 sealing the assembly is designed with the metering orifices and their seais in a
balanced array, in this case an array of three units being two open metering
orifices and one closed dummy metering orifice set at 120 degrees radially
spaced around the eductor tube, If there were to be three open metering
orfices and one closed dummy orifice then the array would be of four units set
25 at 90 degrees radially spaced around the eductor tube.
In addition to the metering orifices there is an O-ring seal 21 to close off
the vent passage 23 to the detergent container. This seal would place an
unbaianced force on the eductor tube leading to the possibility of leakage if it

were installed in isclation. To avoid this two other similar dummy seal

30 protrusions 24 are provided for the orientation of the eductor tube when the



w thin the m xer body. The eductor tube is |ocated centrally with in the

m xer body by wings 35 at its top end and by flutes 33 and 34 at its
bottomend. The flutes at the bottomend of the eductor tube engage with
grooves (not shown) 15 in the rotation knob 3 to enab[e the eductor tube to
be rotated by the knob. As an assenbly aidpne of the f 1@t hPFa2008 wi der
than the other two to assure correct alignment of the rotation knob and
its indicator mark 29 with the eductor tube. To further assure bal anced

forces an the %}trgi.,#g}%?ﬁ{aﬁnmg rE@Lﬁ‘—SE iy ﬁaﬁ% ias‘.%?ﬁ E?Eh I SASRERE Y The

designed with Ing orirfirces and t r seals I'n"a balanced array,

in this case agumkidemiorétisons airé fittba il dmo-dmesearbdraiance thei Girggs and
one closed dummy netering orifice set at 120 degrees radially spaced
around the eduspalforcaben the edusier iwbedu the sealiiteestesany Miesd gRpvediaistes

and one cl osed, d orjfice then the. ar ul.d f fourt i 5
o0 Geor cos Indhiep e e Schsaahit Ret it ME A paBasls Blind fRafgtng s
metering orifi S | I f manteliarpahaage
23 to t hegdet e@g%nﬁgﬁg% g;srrlle . %ﬁ?gﬁg’z@ﬁé%ﬁ}%&pﬁ ceggﬁé atﬁtliojgl anceda force
on the educt oryéntipmskegeinoniy scdied froasthe dtimtogpbérd whkendile iedurtor tues &
installed in isolation. To avoid this two other siml ar dug%?seal 30

protrusi ons 24O8tedP e GRS PrieNaten te AeakFbieHetERSTEGORIUTS ube when
the 10 L2'3 APR 200?0‘?5&&1%%%% {n&ﬂ{rﬁéﬁ&e&frhé s%ﬁﬂ%fgﬁéieﬁﬁcﬂﬁ‘f@b@ﬁtﬁ%e?at h to
protr wth an O-

at nosphere. The dumny s€a sions are Titte ring seal to

bal ance the O-&drfgspairiig pots istimnnibhe edyche eduotee thibe i denstediadgxdialty
assenbly has a groove placed in it to provide the necessary air path to

t he at noéBher ewilimp the daiserogis Dyibe wingsy ée suginst Rstep protgasien af BxpeRdfng to
t he vent pass ; | £l he
at mspher o s S TEeLAG4F aroup s AtEs 4 O BOARE B AT AR E il o
seal off the deirffegesd tciiatabeebodids sach biway) that kds abhenanet apfaindtexieal s

of the eductor tube with their )
movement. This constraird may be achieved by a snap fit fogether of the
components using mating grooves (not shown) if the items are manufactured
15 from a moderately flexible material such as plastic,
in many cases the contents of the detergent bottle may be considered
hazardaus to people when they are handled at their full concentration. With
this mixer tube assembly the detergent container may be supplied with the
mixer assembly already connected and the eductor tube rotated to its closed
20 position to avoid the leakage of the contents. To further avoid hazardous
operation the mixer assembly and the container filling opening 10 may be
permanently connected fo the containgr so that operators are not able to
remove them and come in direct contact with the undiiuted container contents.
Such a non removable closure of the detergent container may be
25 effected by means of a tapered lug with a ramp 32 on the threaded portion of
the mixer body engaging past a step on the detergent container when the unit
is assembled. By these means the unit may be assembled with the step on the
container and the lug on the mixer body deflecting to pernit assembly but once

assembied {0 components snap into place with no ramp baing present to

30 deflect the components to permi disassembly. Alternative means are available




correspondi ng ports in the m xer body the eductor tube is constrained
axially 10 within the m xer body by the wings 35 against a step protrusion
at the top of the m xer body and by the flutes 33 and 34 agai nst the
rotation knob 4 which is connected to the m xer body is s ie&a{%’a that it
i's constrained agai nst axial novenent. Thisg constraint & @ed by
a snap fit together of the conponents using mating grooves (not shown) if
the itenms are manufactured 15 froma noderately flexible material such as

plastic. |n Mgy LCARRS ks IRt theohilifg 8al & ﬁ’iﬁg&ﬁﬁtaf‘h%? Eligh ﬁﬁ){h@@ used

consi dered hazar ous to people when they are handled at their
concentr at i on.wit bbitlethicedrafufés ta s themmﬂsymthna sat Wh@érmusidm hl‘tﬂf@ﬂ iray
he supplied with the m xer assenbly already connected 3PId the educ or tube

rotated to iteRIEReRPRRRB! |EBWEt§ﬁEH%Wd€FFéFQ“8a¢éE§'8 aft'ﬁeaeﬁ%
further avoid héﬁ%gglﬁéﬁbhelggﬁébﬂ ?ns Eggie@ ﬁﬁsﬁghﬁéiﬁﬂﬁla@ﬁn its l:u ents.

containerfill |t?{ per ma y connécte e con ai ner

so that operators am.ea%e%@tergeﬁt 1111000 6n bbeamadubramtﬂamw fE G IBankaTt
with the undiluted contai ner contents. Such a non renopvabl e cl osure of the

det ergent contiaioiée weierisbean and dux satd\ancdbdererggntaniciyse £¥ES thiyinguctora

ranp 32 on th hr eade ody -en ast step on
he deter gent BAEs heEehRuraihetin RenTolBlunEr L 7 g Al fe ne
unit may be asggriEhedayblRIbRedSh I Bﬁe&t'l‘,einthQQie%@r?rco@IMHémrLtlﬁtgqu”teBhe
m xer body deflecting to permt assenb but once assenbl ed to conponents
snap ‘i nt o pl actetaigantnén ammebmmglqmmﬂms nixt3& erdbisctie daivenonpdainet & to

ermt disassenbt Alternativy ans.are avajlable 11 APR 2005 to seal
Phe i xold boaymakEadls FrisienAbiaTopaithaus bnihe eraiaeht atAt Redes sueam

with bottled fgngd tﬁ%‘éfdfu%tﬁr‘%uﬁéélnfe%rg‘?hg%iw %m,a@r seal which nust be

broken to renobve the contents e sea I'S nmade strong enough that it

cannot be broken the amdieraterthias crerditicn Seatddtagabadd fitket withra bacbcBnt act

with its conte 5V\henth det er ”} m xer ISI corect ope[_latlonthere

is no air indu ah will permit a short leng hose {o be armpy pushed on to the eductor
tube. This hose may then be submerged below the surface of the solution in

15 the delivery container thus avoiding the entrainment of air and the canseqﬁent

foaming of the sclution.

tn some anplications it may be desirable to make the detergent mixer
removable from the detergent container so that one mixer may be used on a
number of cantainers whilst still preserving the operator safety in terms of

20 avoiding contact with the detergent in the container. An amangement to effect
this application is shown in Figs. 6a, 6b, 7a and 7h.

With reference to Fig. 6a the detergent container moulding had been
modified to provide closed surfaces where the detergent mixer connecis to the
container, The closed surfaces inciude a female receptacle 40 fo which the

25 suction line 5 is sealed by means af a moulded fitting 41 and an o-ring seal 42.
The closed end surfaces of the container connection have a passage 43
formed fo permit air to enter the confainer as detergent is withdrawn..

To permit transport of the container it is shipped with a transport cap 44
which has a male spigot 45, a male spigot seal 46 and a cap seal 47 When

30 the cap is assembled to the container as shown in Fig. 8b the male spigot .and




into the water stream and the water and detergent m xture exits the

I nductor tube as a c(ear streamw thout foam or bubbles. On nobst occasions
this streammy be allowed to fall directly into a delivery container for
the diluted detergent. On sone occasions as this mxture epgters the -
delivery container it 10 may lead to unaccggt abl e foam ng dﬂé‘ A6t A305
entrainnment of air as the stream fromthe '®ductor tube enters the delivery
container. To aneliorate this condition the eductor tube is fitted with a

bar b whi ch_wil ) | ;
the cauctor cuor ¥R e e A156h| of BE RrfleT0emibRerd PIARNINBIAZSUR 1o

sol ution in 15thg gakigeen froRotHeasnaiont ess axditisd ngp thel 4ntealenofétive of air
and the consequent”™ foam ng of the solution. in sone appli cationsﬁ%t may be

desirabl e to npdesageetdbdthdaistarmngementafepais Bere rniH®a) SEEARR

contai ner so that on I xer may .be used . an a. numher of containers whil st

still pr eserviﬁﬁjefgﬁ'?%%%ﬁﬁaéd?é?vq”ﬁd?weo?ﬂn'gﬁmggoi ding contact with

the detergent in t R8T 8%l cdrheridPtd thel DEifRRIMdriaihon
is shown Tn Figs, ggl?ﬁgﬁf’)@%g@gﬁéé@gﬁf@@ﬁ% ef er en(?e_ to Fig. 6a1the ‘

det er gent cont@inginnaetibe dagilb ad tie dotergeti thixed atompdifiedias ehowadndugéreces
where the detergent m xer connects to the container. The cl olsq%g@ur.faces

include a fermal® fbesyrten dssed) (IR g 7 lomodiied tep Ma\e s8 St gy
s O L A B e o, e S

surfaces of th connecti on have a ermt

air-to enter thge 13hREF b&dy U i elRfsel 2N dutthcavst thd copedingrt conrsettipar t
of the container it is shipped with a transport cap 44 which has a nale
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t he egress
40 of the container connection providing a suction path for the detergent from

the suction tube to the veniur throat 7 via the venturi suction holes 22. An air
path is provided to the top of the liquid in the detergent container to permit the
15 detergent to be witﬁdrawn without creating a vacuum in the container. This air
path is effected fhrough the eductar vent connections 24 followed by the vent
hole 23 in the eductor body and the vent hole into the detergent container 43
When the eductor is rotated 1o seal off the suppiy of detergent to the ventun
the air vents are aiso sealed off by the closed vent connection 25 preventing

20 - any loss of detergent from the container as it is handled or moved.

- In some applications it may be desirable fo set the maximum diiution
rate of the detergent according to the specific detergent in the detargent
container. Under these circumstances a separate plug like venturi metering

25 inserl with the appropriate orifice 22 may be a part of the detergent container
as is shown in Fig. 8.
In operation there is giten a lot of splash due to tha supply water stream
from the delivery erifice 15 not perfectly entering the throat of the ventur. This

splash may become visible in the air gap 14. To amealiorate this condition an




of any detergent fromthe suction line 5 and the cap seald47 seals off the
passage 43. Wth this arrangenent of seals there is mniml escape of
detergent when the cap is renmoved fromthe container. To enable the
detergent m xer to be connected to the nodified container gip@ﬁcgﬁd?cti on
details of the detergent m xer are nodifiedzas shown in F-Zgj’u M The
suction tube seal (19 in Fig. 2) is m)difie% to a nmale spigot 48 with an
external o-ring seal 49. An additional o-ring seal 50 is fitted to seal the
detergent m xef, ] tras-Ae

connecti on. 1??&@%&@%%@8&?@%%?%ﬁgﬂ@ﬂgﬁ'ﬁg‘sﬁfﬁ ggﬁﬁ?%gtgg?e?b;ﬁhaei ner in
Fig. 7 where dgishplisrdsisagetsmid aferiiponone or pashe dapssEhbemdiridritsopariraster
femal e receptacle 40 of the container connection providing a suction path
for the deter gerrrevedmiphor bt pl dricrdasd o dre walklesHnpiy Inttlh%c%:ten’?ﬂf/'iﬂasme
venturi suction_holes 22, An air path is provided to the top of the liquid
in the detergé‘ﬁ?teEgﬁ?%ﬁuﬁ%‘r to permt the 15 detergent to be w thdrawn

wi t hout of eating aVﬁEﬁ%h@@P@sﬁmﬁ%F _SbTReStHR 4ddaPhivartagé treatied

t hrough the eductor vent connections 24 followed by the vent ole 23 in
the educt or bonbyremtlg deségneshit chinfres Thetwatehsupplyalajyaty ooifteal hér thedhroaliedn
the aductor is rotated to_seal off the supply of detergent to the venturi

the air vents the YU ta EURIRIES,$RIA8] + he ¢l osed vent connection 25
preventing 20 any ;keﬁée&fmedsgsw%mfséememei% AP ARy B udang! ed or
noved. In sone applications it may be desirable to set The 'maxi um dil ution
rate of the deheygepeasncadhebotsidoot the Rpecattachediabahgdrmth 2iF usea tdet er gent
contai ner. Under these_ circunstances a segarate_ pl Hg | i ke venturi netering
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perfectly enterd whetdithe bavhod7 ixfa phe of tind knbb 3Tatiser tseh dshedbstobRbe®
visible in the air gap 14. To aneliorate this condition an APR 2005 13



annul ar splash guard 51 as shown in Figs. 9a and 9b nmay be fitted. The

spl ash guard has a snmall opening or one or nore gaps 52 around its
perimeter to prevent siphon back of detergent to the water supply in the
event of loss of water pressure. 5 The splash guard shogggigpgﬁ 59b has
the added advantage that if correctly designed it centr€s the maPer supply
delivery orifice 15 to the throat of the venturi to mnimse splash. If
excessive splash is present, even after installing a splash guard, it may
appear on ¢glh®lM®it si de of the hose attached to the barb 27 used to 10
aneliorate foamng. To further aneliorate this situation the hose may be
connected to the knob 3 rather than the eductor tube 4. This is shown in

Fig. 10 where A hgidhahdr édmiptismgpart of the knob 3 rather than the eductor
tube 4. 14 CLAIM5 ,2 Q APR 2005 1. A fluid m xer conprising: a body

cont ai ni ng an edbedpeontaising anedastagtabe;t ube havi ng one or nore sel ectabl e

nmetering orificgegs for r,aw n first uid_j ' at area,;
sai d eductor t oritrce ot a
158 eafietar HaSFhRgpB apelsH mpletkelgbidh Mot fiessdof
| ongi t udi nphwitg & fivdt fiiciatsl a iveRiai Mgroal afdaes rotating in a plane
per pendi cul ar to  said axis upon such rotation; the body having a fitting

t hrough whi ch ts®dd adeeler hibeoand ite snetering palersPeipe retatabledbodt at he first
oy v PIRE AT Ae TS . ! e .
ot ng TRt win SaELRR oddceE rbitfio® obiafly pefithcudt &7 7 [

and a | owaid apienipoe gurhaotgtionhi ch a | ower portion of the eductor extends.
2. The m xer of, claim

1 wherejn the one or re gdditiapal.sel ectable
et ering ori 1 cBS AR i A Shihg B En Bk Frstefins oG iSAidRenas b, ca,
each a supply of the first fiuid upen rotation of a metering orifice into axial alignment

with said fitting;
the body having an inlet above the eductor tube for a second fluid and a

lower opening through which a lower portion of the eductor extends.

2. The mixer of claim 1 wherein the cne or mare additional selectable
metering orifices are arrangad around a circumference of the throat area, each
opening accessible through the fitting, in turn, as the eductor is rotated.

3. The mixer of ctaim 2, wherein all of the metering orifices are arranged

equatly spaced around the throat, to aid centering eductor within the body.

4 The mixer of claim 1, wherein the eductor has radial fins which act to
center the educter within the body.

5. The mixer of claim 1, wherein the iniet further comprises a flow cordrol
device which provides a relatively constant flow above a preestablished

fhreshold.

5. The mixer of claim 1, wherein the eductor is restrained in axial movement



openi ng accessi ble through the fitting, in turn, as the eductor is rotated.
3. The mxer of claim2, wherein all of the netering orifices are arranged
equaly spaced around the throat, to aid centering eductor within the body.
4. The m xer of claim1, wherein the eductor has radial %ﬁnﬁpm@g' act to
center the eductor within the body. 5. ¥he mixer of clait 1" WheT€in the
inlet further conprises a flow control device which provides a relatively
constant flow above a preestablished threshold. 6. The m xer of claiml,
wher ei n t g LRGEH Ghidisfits esite Hianledver mpanirg ambwhithntouiewith ARRedodST by a
knob which'fits onto the | ower opening and which couptes with the eductor,
provi di ng PEeVidingraneehPReNing fof the %{?gQFJPWSﬁﬁ%IQBhrough. 7. The mixer of
claim6, wherein the knob is positioned with respect to the body by one or
more detents, the one or nore detents providing increnents of rotation of
the educt @t corfhesmoediofglairo &, wehasein tbe kmobds pesitionag with respest teghe The

m xer of c¢laim7, wherein the. eductor ha . f ocati ng
t he educt &o%rﬂth"?f" PEE'UB%WPE”(B%E,\{HF Ioun?eqrt)@f’#\é\ﬁ)%ghgpﬁ){oﬁgﬁ*q]&%%@%ES %fhe knob
havi ng onlpstpA dﬂl‘i’é’éﬂ@&tbﬂ&orrﬁéﬁﬁndi%té fre: ahisler midrensetiering oefiess. | npr oper

assenbly. 9. The m xer of claim1, erein an upper portion of the eductor
Is tapered toward a narrowng in the throat area. 10. The m xer of claim

o 1. B O 8 g O g S e,

portion of 'the e m xer of erein e top portion

I s taper edgcdtitg theeeduckewitifin theabody;, wherein the eductor has a | ower

portion which tapers .outwardly fromth hroat . down. 13. The m of

PPl 1, thor eiohe e 9 pide oo e e, he kb Mesti o ion oaPetaing

ci 1 cunt er el iRARier tte B\ TbiERbpE! MsBbly Ur ther conprising a
or e id,

reservoir

I rst u

9. The mixer of claim 1, wherein an upper portion of the eductor is tapered

toward a narrowing in the throat area.

10.  The mixer of claim 1, wherein there is provided an air gap between the
inlet and a top portion of the eductor.

11.  The mixer of claim 10, wherein the tbp porticn 15 tapered.

12.  The mixer of claim 1, wherein the eductor has a lower portion which tapers
outwardly from the throat down.

13. The mixer of claim 1, wherein the eductor has a terminal pertion which
incluges a circumferentiat barb.

14.  The mixer of claim 1, further comprising a reservoir for the first fluid,
rpermanenty attached to the inlet.

16,  The mixer of ciaim 1, further comgprising:



permanently attached to the inlet. 15. The m xer of claim11, further
conprising: 16 23 APR 2005 an air vent |ocated above and matched with each
netering orifice, the air vent accessible through the fitting. 16. A fluid
m xer conprising: a body containing a rotatabl e eductor besnt educt or
tube having one or nore sel ectab#e net &9 i ng orifices forfgdg%ﬁ/iibgﬁa first
fluid into an interal throat area; the body having a fitting through which
the netering orifice nmay be accesses by a supply of the first fluid; the
body havi ng anam aireentxated decwedacd aratchiwith reashsnetenidgfdrificd, teecain | ower

openi ng thrqugh whj a | r portion of the eductor extends: the eductor
is rest raY?fg@%Dﬁsﬂblcﬁgth@ﬁ‘@ M, a knob which fits onto the |ower
openi ng and whi ch couples with the eductor, providing an exit opening for

t he eductor to pass through, and; wherein the knob is positioned with
respect t .t heAlbymixereemmisingre detents providing increments of

rotation of th§bﬁgbj%8{aiﬁ%ra\el%?ﬁgglien&t}c?mltﬂ&a?ne or, nore netering

orifices.
the eductor tube having ane or more selectable metering orifices for

drawing a first fluid into an interal throat area;

the body having a fitting through which the metering orifice may be
accesses by a supply of the first fluid;

the tody having an inlet above the eductor tube for a second fluid and a
lower opening through which a lower portion of the eductor extends:

the eductor is restrained in axial movement by a knob which fits onto the
lower opening and which couples with the eductor, providing an axit opening for
the eductor {o pass through, and;

wherein the knob is positioned with respect to the body by one orF more
detents providing increments of rotation of the eductor corresponding to the one

or, more metering orifices.




