- 2146844 M XI NG CHAMBER ASSEMBLY The present invention relates in general to -
. .apparatus for m xing and di spensi ng of synthetic foans, nc{ rrgrsAg_[,L
‘particcularly. to a mixing chanber assenbly for such apgaréﬂ‘u ) s
wel | - ﬁ to those skilled in the art',1t'he preparation of many
1)C;
f

synt foams, such as 1Quxin®THXMEERt Rdifp Yy 0ams, requires uniform c
m Xi n lTiquid or P ' L&D I apat [ orcall ed -
m xi ng chanber. In '? igs(btiegsaéaﬁ,%?tn?%y gg?éﬁg’idgz} rg%t?eels%o di spensk *
the polyi sBBPaRatES fQy nmixiggyrand gisgengipgc&ft styrethett foamspackage
or the |ikeanttef moeei t putibular@gct edot caf GIRIAE RMHbH Q@Q&ddl am
particul arl yor\/\hgcqb%tterrggti ng to build up a foam structure aroun n obj ect
as in packagi na. Bp?)a P¥cul ar probl em associated with the handl-i ng of

pol yubet hane foamis that the organic resin and polyisocyanate tehd to
react relatively. 20 rapi dly, and can accunul ate in the openings

t hrough whi ch the. organic resin and pol yi socyanate are supplied to the

m xi ng chanmber. The accunul ated foamin these openings are then nost

difficult to renove, gsndrsal tglleftmownnad hehoseaskelbedndofthdeagppar at us

for cleanin ft d.Xi ng chapm b tir use i s ,possible..
It has beengggnsid}gﬁgea}adte;g%ab?g, _Wievgpgégﬁmwrgci gﬁ%?/ns ’f eadt Bt e, 25t 0

i ncor @6r at ePolyurarbpoasi figaapparveguires a wysfionm f oiximgkagifngléguédts. In _
this regardorghfidi $ReARSNGANBSL Y IOMhtss | g2 edoabaP08a3R1xiRE MOre
wor k stat|o§s over | il ng,,a conveyor, belt and gQSltloged,l n g

downwar di y- FARPRET di r &8 i Si18oniEe8erdy bt patRagREtHBul eBeTRRAEXeBal ong

t he conveyodispétsend thdsegqodntilsoctappad atesidnh vmiktiwstat | dmtwndesa t he

di spensi ng S. € e Qi ‘[qﬂg appar at; ' . activated
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di spensing ggpairnat Bici’é";'g'mg?”eér?éj }Sa?;%‘i‘éﬁ'ia'rno reorbq.belme'aslsnociat.ed with

the handling of polyurethane foam is that the organic

)
v

resin and polyisocyanate tend to vreact relatively
20 rapidly, and can accumulate in the openings thfough. which
the organic resin and polyisocyanate are supplied to the
mixing chamber. The accumulated foam in these openings.
are then most difficult to remove, generally requiring
the disassembling of the apparatus for cleaning of the
25 mixing chamber before continued use is possible.
' ' It has been considered desirable, but never
commercially feasible, to incorporate the ™ dispensing
apparatus in a system for packaging objects. In this
regard, the dispeﬁsing apparatus would be located at one
30 or more work stations overlying a conveyor belt and
positioned in a downwardly-facing direction. Objects to
be packaged would be indexed along the conveyor belt and
subsequently stopped at each work station under the
dispensing apparatus. The dispensing apparatus is
35 activated to fill each receptacle with polyurethane foam
so as to encapsulate the object therein. Because the
openings in communication with the mixing chamber become
obstructed with accumulations of polyurethane foam, the
dispensing apparatus will generally become inoperéble. In



-2- particular, the accurmulation of foamt herein will preven the pr oper
controll-ed “flow of organic resin- or polyisocyanate to the m xing
chanber for production of suitable polyurethane foam Once this ;

condition has 5 occurred, the dispensing appar at us must be =
di sassenbl ed and the. m xi ng chanber cl eaped prior to continued operat

. ‘thus far described,  the disassenbli n% of the di spensi ng, appar.at us
resttsin unneEé§§aF91§V5t§h1E| geeumydatdenaed thaamhddmgein vl bs prgvent

productivity anghel prbpérthl&ﬁactmaéa orrﬂedr dl@@en%@rﬂ@parawﬁn ~or
unfeasible. In cordance .~ w nown b rt dis ng
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organic resin an I docyana val ving rod
provided in int@apd eré%@e faixipg hi ahembesor €legnednt rRﬂlthhe %Q ov@Qﬂt’eﬁ%l c

resin and polyig eyaaaba f rogn tthRisOpeaE NERe ddribedie a@éedarsdstsl&e\bmhgewnt
di scharge 20 g g: foam i herefrom_ Such: mtgﬁf erence fit betwe

val ving rod and Sre HIPERIINg «APPATREMSer TEPLLRS r NI Pgneﬁeﬁﬁgrycosms fem
form ng" of theifteronphéveriaxd fitheri agseatatedr éoalsd qﬁnqmmysctuhdrn:y randrhe

col d formifg of phher el aadgﬂa&eaagteaagﬁssenggﬁg b5 ble Uffeasible.

i nt erference frt 2 resu va?w ng rod
to effectively seal the opBni r@%CQ’Eﬂ%H‘é%/enthttﬁ'e I'éﬁﬂagé“lﬂw"brgﬁﬁi'-er r &t
and pol yi socyandigpehBifg! Appagatusf, ithe miditg Wdiaditasr Wer fotheéd from a
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et o TR S LI (M e

mark.) resin  and ~ polyisocyanate there to. valving rod is
sl:.deably provided in interference Elt within the bore to -

control the flow of organic resin and polyisocyanate from

_ the openings into the bore and the subsequent discharge

S 20 of the foam therefrom. Such interference fit between the

- valving rod and bore of the mixing chamber often results
"in the "cold forming" of the Teflon material forming such

bore and openings therein. The cold forming of the Teflon

material causes the loss of the .interference fit

25 resulting in the inability of the valving rod to
effectively seal the -opening's.to prevent the leakage of

: | organic resin and polyisocyanate into the bore of the

' mixing chamber where they ultimately react to obstruct

the mixing chamber with 'p_olyurethane foam, rendering the

30 dispensing apparatus generally inoperable.” Once this

- condition has occurred, the dispensing apparatus must be
disassembled such that the zﬁixing chamber can be replaced

o

or rebuilt prior to continued operatlon of the d:.spens:.ng
apparatus ,( Teflon" is 2 resnsi'erecl trade mark .

35 Accordingly, it can be appreciated that there
is a need for a dispensing apparatus which incorporates a
mixing chamber which is readily detachable therefrom for
replacement thereof with a minimum of system disruption

~and associated loss of productivity. Further, it can also



- core

35 , Accordingly, it can be appreciated that there is a need.for
a di spensi ng apparatus which incorporates a m xi ng chanber which'is readily
e therefrom for replacenment thereof with a mninumof system
drsrf-ffo and associated |oss of productivity. Further, it can also 3
- be apprécrated that there is a need for a m xing chanber incorporating a ;J
QASt ruct f f s r e hs ' ' r . -
-associ at ed pro%cke(r%spp}m%tcﬁggg?dtﬁ%?’m&lﬁgg%flésraézﬁﬁ% e_érl@alq.'dﬁ\rélan (rg%%rmtg{l?on afs
the 5 di SPaRRidIPoHARANY! HS cokeCoont LB8cOdd | d¥ SFEIH Gt fdthekelsiRan the
- valving rod and bore of :the m xing chanber. The present invention provides
a mxi ng chanberatardalbkhilchr oveeconesUthe pdssctidted prdblighs aritinent s
-froma source thereof for formng a fluid to be 10. di scharged t herefrom
and i ncl udi ng aodar €oxaringr oft euchr nateeial ndit imgraipeiaticndthahieng an
axial bore therein, a plurality of inlet openings arranged in comunication
wi th. the bore AdBponsing agrafatipui ¥-eonp tef r¥nkRRfRrenas &dtto t he
bore, a vaIvingﬁhfd 15 axiall vabl e within_the bore between positions

closing. and ofREFwesD: frbe Ypdyip eggﬂgé?gami‘%%@%d“%%m%‘t'he -
| d iR opentngs, ~ant-a 1 ! e the -
houst ng.under & comite et RAUER:Ehn R hAUGH T AT halng o1 00 20
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continuously exeidm a GOURCESthéLebl! £6r 2BGtMERg ca PONdiPtPfbd he core
I rrespective of dinensional changes of- the core during 25 use of the

- m xing chaber gdsedaltiged theréfrom and including a core constructed

from deformable material and having an axial bore
therein, a plurality of inlet openings a:ianged'in
communicatioh with the bo;é for supplying'the fluiad
components-fiom the source to the bore, a vaiving rod
15 axially movable within the bore hetween positions
closing and opening the inlet openings, #nd'a housing
sur:oundidg the core, comprising maintaining means for
maintéining the core within the housing under a |
compressive force in,bb;h an axiél and radial direction
20 -+ so as to maintain an.interference.fit between the bore
and the valving rod, the maintéining means being ' .
‘resilient and arranged under comp;es#ion to'continuousiy
exert a compressive force agéinsi a portion of the core
" irrespective of dimensional changes of the core during

25 use of the mixing chambér assembly.



In order that the invention may be fully under- stood, it will now be
deseribéd with reference to the acconpanyi ng draw ngs, in which: Fi gure “1
is d perspective view of .a fluid 5 , dispensing systemincludj A
work station provided with a fluid di speNsi ng appar atus havi ng a detfd le;
m xi ng chanber assenbly; Figure 2 is a front elevation of the fl Uld L
dl\s,pen5| ng apparatus as Ishorderitbha€i gheeifhvehavbongmag be fuldet andabl—e
m Xiag Cha”ber aié&fq)ﬂ Vit d‘lﬁffie%&'eﬁ@‘ UYe g dHe ﬁitﬁsre%ﬁréﬁ@r to, the.

el evation spensing apparatus’ as ure 2 whereéin
such apparat us | SCEORRATONENG rir amiangs f dm sthdshi ng organic resin and.

pol yi socyanate to the m ximggghanber f ‘sUcBeisp ectﬁpear@ié@ c&!glarefﬂuka a

partial cross-sec¢tional, side elevation tagken along |ine 4- fFuid

di spensi ng> appar‘gﬁ%e%%“%oﬁﬁs\:ﬂmFl"&ﬁﬁ'é‘d%nﬁhé?r eﬁ’?lgéuéﬁaﬁb%‘ér Hfﬂglggdsﬂb\m
in an i noperat i v& fasiti cﬂispermm/ganhpﬂasahasgéxaohng) a détachabher aixdng
Fi gure S L hddd aI se%i)ss sectional . side elevation of the fluid -
di spensi ng apparatfus as of n Fi gure 4 wherei n such apparatus is shown
in an operative p03|t|on flf)kslm%cﬁar disngaa fromt elevetiom of the fluid
Figgure 6 i s Peedd Blg CApSSrSHOed | 088! sBRbAR ehavamgaref 1t hﬁavn.ng a

det achable ng c as, shown in F| ure 4 erein su

shown to |Jn eg?t%%(%gﬁ? mixing Shamhe tﬁ%semeg] tgﬁﬁ&é

conpr essi ve for ce in an a¥igumnd ¥ adisl adi reati oel,ewndidmrtdfer tm "1u1d
showi ng_such chaa@eéel%;% 4108350837 HO! T OM 241 BY Ar20LY Sled &y ! Bich

pol yur et hane foam Cross sec I'ona el ev
al ong- line 7-7 OIPFBZAKUS 6 ishowheynt hhavitegc mesns nfszrngsqmdm;éxg i ﬁEEQEi‘-ﬁg

a pair of inlet pperm nasdf BB stryandtf®man tie erhli?ﬂi@ebhb%bblﬁe &pr such
adapted to, gmintain the dlnen5|ons and shape thereof during use of

di spensi ngl?ippar RRTALRRp Fi gure 8 is a cross-sectional side el evat | on
' Figure 4 1is 'a partial cross-sectional side

~elevation taken along line 4-4 of the fluid dispensing
apparatus as shown in Figure 3 wherein such apparatus is
shown in an inoperative position to prevent discharge of
20 fluid therefrom; C T '
| ~ Figure 5 1is a partial cross-sectional side
elevation of the fluid dispensing apparatus as shown in
Figure 4 wherein such apparatus is shown in an operat:.ve
position for discharging a fluid therefrom;
25 ~ Figure 6 is a partial cross-sectional side
elevation of the detachable mixing chamber as shown in
_ Figure 4 wherein such chamber is shown to include means
s ' for maintaining the core thereof under a compfeséive,
| force in an axial and radial direction, and further
30 showing such _chamber_-including a reservoir containing a

)

solvent for the polyurethane foam;

Figure 7 is a cross-sectional side elevation
~.taken along line 7-7 of Figure 6 showing the detachable
mixing chamber including a pair of inlet openings formed
35 °  from an inlet member in the core adapted to maintain the
dimensions and shape thereof during use of the dispensing

apparatus; and, | o
- Figure 8 is a cross-sectional side "elevation
. taken along 1line 8--8 of Figure 5 sﬁbwiﬁg the detachable



taken along line 8--8 of Figure 5 showing the detachable  -5- nixing.
chapber renpvably secured to the. dispensing apparatus wherein the
~openings are arranged in conmmuni cation, wth passageways provi ded

fLuid di spensing apparatus for_gupplying the organic resin and 5
yl/sécyanate to the bore forned in the core of t he ni xi ng, chanber.
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' Idl ke el em;nt% patd€i& w&sels@mm uma Fll@tlrefht 1o?eh@ﬁ§‘sdl§i@§n%ﬂ§h ree eMn
esignated 1 ener a ference character i Spensi ng
system 100 i FeTH c%‘#‘?%as‘% 5‘?‘:e RBTREETH B &T&"‘t‘gecdatgtf'a&%}fg ﬁé" ¥
conveyi ng <ibppensing 18pparaths foxohseppiywingppbnat osgiddc resdmsfands
recept acle ) an PbiLaet &8s t BySida b ck d 0
renot e Iocagé)cg]hyl &{'lgate rEOO j:\tilc%rk strarﬁon 10%“ ec%cgtagg éf rEH%each
work stati orftipbng chamber. |s provided a foam dispensing apparat us 110

folr m'?ihng and dlsmaseﬁgmg)f r;d‘xhe[ﬂd?athéea&ﬁ&iﬂrﬁgs mt &mahngu& .
pol yur et hane oam constructign i on e
- shensi ng P ESERNER aihaTRRS 4IF oEEBFARRES W1 « A1eBRREs FRSER: itoh wi 1)
be descri beshodmrelmafm@ure IIn at hfsamr ejaspeensimige spsteami aiesafgzta‘ted i
di spensigg |

di spenglmng a%ppara S ﬁ%l ggr?ggghkié arpglcgégeg?rol'bggl i n tﬂ; ‘ﬁ’nl teds &é;te .
Pat ent Appli8%sFeR HQ hpched e§59t3é945|t| loae Mk 1statinm 104 ghed to”

the same assapeeg of at he @ém@y\ingnveapraaatﬁbemhem Cgthe' eac‘do':rm@ the
pol yur et hane_ f oam rom suit lg’ﬁ@ﬁ con al pers 11
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‘respecti veI ?:B‘hf %‘ﬂﬁ‘ nb % i lﬁa&sgrseﬁm c FREfR3R ViBBemi & A
and a pol yobjeyant@® tleskgnatter baspekbaged| fBomdaemeumdtse Acat i®rar e
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station 102, there is provided a foam dispensing
apparatus 110 for mixing ‘and dispensing of chemical
reactants in forming a polyurethane foam 112. The
construction and -_operation__ of the dispensing
20 apparatus 110 in accordance with the present invention
‘will be described hereinafter. In  this regard, the
operation of the dispensing apparatus I -
. ' is generally similar to the
_ operation of the dispensing apparatus disclosed and
25 described in the United States Patent Application Serial
No. 159,369, filed June 13, 1980, and assigned to the
same assignee of the present invention.
_ The chemical reactants .for the polyurethane s
. foam 112 are dispensed from suitable containers 114,
30 respeétively containing a liquid organic resin designated  »
' as chemical A and - a polyisocyanate - designated as
chemical B. Chemicals A and B are each supplied to the
dispensing apparatus 110 through suitable feed lines 116.
The organic resin and polyisocyanate are mixed within a
35 detachable mixing chamber 118 removably secured to the
dispensing apparatus 110  to form the polyurethane
foam 112 which is discharged therefrom. '
There will now be described a general
explanation of the operation of the foam dispensing



The organic T esin and pol yi socyanate are mxed within a 35 detachabl e
m xi ng chanber 118 renovably secured to the dispensing apparatus 110 “to

form the pol yur et hane foam 112 which is discharged therefrom Thepe=~

wi || now be descri bed a genera_l_egxpl anati on of the.operati/f
the foam di spensing -6- system 100. The conveyi ng appar §

[ r\ﬁl/e*es recept adyst el 0d.0 -t Mhe wor konvegtingn 10fppamdsss 10e di SpdEgERQ
appavat us 110, whi d. St 0si tjoneg: ove e a 1 he
di spensi ng ap'p\grl%actc{})stél‘lt#é ﬁs@ Ebm')un egd &?gﬁa fslrt%%ﬁ?tg ??8 .V\hof?%%egl I 5&2
novenent of the disgrsing) apparatus d4fn tWelekcd® aBP¥ W itiqnatksprey

manner. The fixtufe 12Q8cepBabEeCostl Uctind Odi 1@§§@%Tb| a%{saﬁmauéouooses
skilled in_the art, ed

su&h as that, di sclosﬁﬂ iB,-t e | at es Pat ent Flo
4,196, 160 whi ch BEAED €0 of pdrlit e Byt 4% ¥PEfie HetWsh. MRYSMRIT. M e TPRg
appar at us 104 paiispensi nchppecepisicbeet O8handecephectiesp@bsingaadesiaeds
110, the dispensit appgy a s | L1 yat i g :
pol yur et hane fozﬁn%}%i Trom t}El*e:létr:#f(le ngz?;hg%%e}sgl%g”ﬁsﬁ?%cf?g %?E%Br géese{"?cl;?e
so as to encapsfRawntfe bhpset skddledndrnfitheuartopuch as thadr diisgdoged
_mS‘vedth such ttﬂlat E%%heuﬁﬂtﬁﬂres_ﬁéﬂ@ls tfela@@ntlZNo.f w,:19t6,1abl twfl;x‘i-%hgfsist
in the receptacle ~conpletely . encapsul ates e objec
1Q08. The nﬂfpener&n‘iﬂrﬁ‘?@%ﬁ‘gg%)hs’ﬁée%&ﬁ g't‘%/}‘se’ﬂ-o 20 by the fixture 120
may be by manual mani pul atAonthe byopveyiagneppmmnitna 104Uppositionsigeath
the receptacle L, I etlﬁ,‘m f 1 .foa L, |
operation is teg%%%%%i)%%/%ug tere ?%a@m é?égéﬁgfﬁg g& %gqg%n%aos’ Zghe
been descri bed \#i$PeRsit@nceaPBapasiagi nd obj edesivateds etpdendisshgsge
skilled Iln thehaéclélﬁ'@%cw Do TLIZRY £86m! mpa&ﬁtgg faiazﬁxsae]pmr Aages.
gg;ogff‘rﬁg?’st ethga@eclesﬁ) ggilengso ggstt%melypcoapsucl%me ghe ucs)ggect %8 The
fixture 120 is operatively moved such that the
polyurethane  foam 112  £fills all wvoids in the’
receptacle 106 and completely  encapsulates the
object 108. The movement of the dispensing apparatus 110

20 by the fixture 120 may he by manual manipulation or by .
programmed control. Upon £filling of 'the  receptacle 106
- with polyurethane ‘foam 112, the foam dis'pensing operation
is terminated. - ' o
' | Although the foam dispensing system 100 has
25 been described with reference to packaging objects, it is
evident to one skilled..in the art that such system may be
incorporated for other purposes. For example, the £foam
dispensing system 100 - -can * be wused for depositing '
_ polyurethane .foam 112 into preshaped di=zs for forming
: ' 30 = shaped objects therefrom. o '

A description of the dispensing apparatus 110
for dispensing one or more £fluids and which is
particularly well suited, although not limited thereby,
. for mixing two liquids such as a liquid organic resin and

35 a liquid polyisocyanate, which react - to form a
' polyurethane foam 112, will now be described initially
with reference to Figures 2 and 3. The dispensing
apparatus 110 generally includes a control assembly
generally designated by reference numeral 122 and a



pol yur et hane foam 112 into preshaped dies for. form ng 30 shaped obj eets
t hergihrom A description of the di spensi ng appar at us 110 for ' dispensing °

one (& nore fluids and which is particularly well 'suited, although

- not \yted thereby, for mxing two |I7C]UI ds such as a liquid organic resin

and 357 . a liquid pol yi socyanat e, whi ch react to form a o
pol yur et haneldtaatabl? Mktngovckhmtﬁkﬂsc_rl‘bed Thel t¢ahtyolM bBscmblgr ¢nge ,t@v

Fi gures 2 d Jhe, P g y I s
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-7- det achamémmwg@metongthe Thaixdmg ol chanbeb| ;llazz argl adtibeed to

control the g3l oﬁr Q:%ﬂz' C 62 hPe@ﬁQn@mﬂHa%P%QnaEﬁerefﬂamt hghem xi ng
chanmber. 118 and t d| S gl 9_ the ¥ {et hane foam 112 therefrom
The 5 2 coffGHTO sé‘éﬁﬁ |slsex?3§F ' t Y c AU L 1 £59Ma Aandl e

section 124 handi@ | ewdmabnellzeect aorhdXbownbarriedadseseiLdbhon262&nd The
e g el 128eceigy D58 AR Ohdgff © ARG 108 L NEhaniLeg

section 124 manner € descri be erei na ter 1 rs 10 -
provi ded |rseqtri@nd&&rere seeamsid, 102 the thandbe tsectmqm naédlmsectuon .

124 via Scr%n"f%% '%% Smmdeb.ErEbQHr ehé’*reﬁn&ﬁtérOf AT G rlBOODQQ' ngs

134, 3[ 6 are the head, sectio xtend|

Opposi sﬁ’(f@s"lcfeﬁgeéﬁ? tﬁ‘ﬁd CRALFRY &sgembl e aig@c E|"f§er‘:t°ed‘:h?here| n.

of Teflon handle hwarctdafroriiZebve aratcardvall ddhi ch WI Il not be chemically

attacked by the organi,c. r or; po nate t t 1. nal ‘of the
y g % 4§ﬁé§8 :Ltp t!gﬁ?ﬁyil pé‘}.r Q& fﬁ%{'d?‘ e%@gy

liquid entry openlngs hedd Sect

provided Spanimgs 1%, 13620 arecoﬁﬁﬁﬁ?éat fan then haeqmu tse@ttl@Onflr?ﬁl

val ves' 142, gidpridiing Olicld | TYpgdia e SRAW sV © thdlof NG Ha@hg Okgani c
resin %d poI |socmte from so rce ther _f .thﬂt he m Xxin hcha er. 118,
whi ch qeérer ab’lll'sp ein erion or oclher

deformable material whlch will: not be chemically attacked
by the organic resin or polylsocyanate. At the terminal
end of the liquid entry ~openings 134, 136,' within the
head section 128, are provided openlngs 140 in
20 communication with a pair of control valves 142, 144 for
controlling the respective supplying of 11qu1d organic
resin and polyisocyanate from a source thereof to the B
mixing' chamber .118, which chamber is removably secured to
the head section 118 via knob 146. The source of liquid
25 organic resin and polyisocyanate are respectively
introduced into the 1liquid entry openings 134, 136 via
liquid connectors 148 provided in the head section 128 in
communlcatz.on with the liquid entry openings 134 136.
Referring - - to ‘Figure 4, the internal
30 comstruction of the control assembly 122, in particular
the handle section 124 and the barrel section 126, will
now be described in detail. The barrel section 126 is
secured to the top of the handle section 124 by an
alignment pin 150 and a threaded bolt 152. Likewise, the
35 head section 128 is secured to the top of the handle
section 124 by an aligoment pin 154 and a threaded
bolt 156. The mixing chamber 118 is renicvably secured to
. the top portion of the head section 128 by the engagement -
of the knob 146 with a threaded rod 158 secured to the



the_head section 118 via knob 146. The source of liquid 25 organic
resin and - pol yi socyanate are respectively introduced into the liquid
entry openings 134, 136 via liquid connectors 148 provided in the heag-=

" section 128 in communication with the liquid entry.openings 134, 136.

. Referring . to  Figure 4, the - isu; ernal 30 construction of
-cantrol assenbly, 122 rt i cul,ar the andl ect | on_12 t he barnr
section 126, vvln?/ll XiRgy 5@"‘5@?& PRSq §%F e ugh 78 © géngfgglflgﬁ

secured to then thop herd gdutimmdl e sectlon 124 by an aI i gnment pin 150
and a threaded bolt 152. 44 kew ?%adt he g»g» tlggafIZQect i 128héS sephegdito

the top of the handle sectlon 1 by an a nment pin 154 and a threaded
bol't 156. The rAs§emPlohakdler §§8b|e§nr68ﬂﬂl%ﬁﬂ Y% edet eEL 29A t NEthopef8renss of
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128 in a manner to comunicate Wt | openi n 6 Vvia
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pol yi socyanat e with b@féﬁéﬁée bed Imgﬁreast.errhko bdr\Meﬂ.h §éi:flﬁrcﬁﬂ(:lﬂ6t @ fFithier e

8 The barrel sectlo 126 of QT senbly 122 ncl ud.eg: 360

movabl e  pi st on° B Rt i &R md M‘f?ﬂ’ﬁe?he %or@"?ﬁ'1 t’ﬁe Bary e

section. The. ps]sidaelaliBjD ancéoged whtBini theld@rei rafurtiher durrel ysection.

ci rcumscri bi ng g % ?l chg'?rl%@c Uﬂci‘uﬁ@gneé t@-—?@QQTEGEhecﬂrﬁ:umﬂé%ti%‘lrlfyace
sec n h

of the barrel forma seal e open end of
barrel section QEBC‘I“BS%’éh\’bEIg bpng gy 4l 'G‘il’-’ i g aannPP‘ﬁgt%G“gaSe the

ci rcunf erefslal 1dnéir Gurfaidddi 68 the Pbagréd kecmiansedb ttw tBermnaerseal
- thereto. The open end of the barrel section 126 is sealed
. by a plug 164 having an O-ring 166 circumferentially
circumscribing the plug to form -a seal to the inner
surface of the barrel section. The plug 164 is retained
20 within the barrel section 126 via a retaining clip 168 as
best. shown in Figure 3. The piston 160 is pneumatically
driven within the barrel section 126 and controls the
movement of a piston'rod'170'secured within the piston by
a retaining pin 172. The piston rod 170 extends through a
25 seal assembly 174 provided at the forward end of the
barrel section 126. The seal assembly 174 is generally
constructed from one or more O-rings and retaining rings
to provide a sliding seal for the piston rod 170. A full
‘description of the nature of operation for moving the
30 piston 160 by means of a pressurized source is generally
~ provided in United States Patent No. 4,023,733 which

- patent is hereby incorporated by reference.
. The handle section 124 of the control
" assembly 122 . will now be described. The handle
35 section 124  includes a Dbore 176 which receives = the
trigger 130 and which communicates with the surrounding
- atmosphere by channels 178, 180 formed in the lower
section of the handle section. The bore 176 is further
provided in communication with the interior of the barrel



surface of the barrel section. The plug 164 is retained 20 wthin the
section 126 via-a retaining clip 168 as best shown in Figure 3. The
60 is pneunmatically driven within the barrel section 126 and

C @uv Bt he novenent of a piston rod 170 secured within the piston by a

ret aNINg- pin 172. The piston rod 170-®xtends through a 25 seal assenbl;}&_
174 provide . 0 r ] rr i Qn .....Th eal ~
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means of a pressurized source is _general L¥ provided in B!ted St at es Pat ent
No. 4,023, 733 ATt EﬁFWFEHhé}*B%yh'PHG pSEEEd M At BRERRL. Spr&ion

handl e 5 sectitmrel24 theof pasbagewagst r ohrassambintaized wiid  aldgnedbe
described. T : | tign. _Lnc e$=na Ror lech
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receives gger . C nrcate fhe surroundi n
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handl e secti Qipedliitly IFE leifi i S fodpplqledpr ovided i gheommpdLatipn W b the |
interior of the barrel ectjon 126 bﬁ pa sa?eways 122, %§4 §he
passageway 1PRSSEELWA% ¥ ved wiPAFR tRE nOndtB8seSRRES 194 5ahd%0arFel
section1d26, prwtidédigomntBer tefggeal 1386whthindeteabotriee 176t el dderidet ween .
the handl e s | 0 | segt]j : ren. assage are
mai nt ai ned %lq{né %aﬁé{lgﬁ{éogl ati glnés%]p%!g‘fl\g[}ﬁe%hﬁmfb%%nér?{%’ pi%n \ﬁ@galeA
source of praystady ahapher L9 ENd & nighth @nmaldire chambiesh 2084 vi a

opening. 188 and  -supfid edconstPuctibh® of DOFiee 178etabMaBRESagRWANZ190.
194 are 10 r,130

A pair of -ri.n seal s 192, _provided on the trigge
within the b "i@% thot i vf"&ii heR®8r e Bt odﬁsgéfgegnnuﬁea‘?e er %i'§§, a
n ddl e asnul arefdweerims 688 Righrey ighandnhul Spectifiteal1300refibering to
construction Flgmﬁ rl@, %@C%@lﬁg maﬂ%e@qq%er 13518 con\g'tlrhcteﬁowfxl&ﬁ
described genétally ~w
~ first " and second shell halves 202, 204 formed of
stainless steel or other such suitable metal material
_ which will not be chemically attacked by theé organic
20 resin, polyisocyanate or  polyurethane foam, .in addition
to withstanding- the mechanical stresses imparted thereon
during operation of the dispensing apparatus 110. The
first and second shell halves 202, 204 are arranged in

colinear alignment as 1illustrated in Figure 6 to form a
25. longitudinally extending cavity 206 therein. A core 208
of Teflon or other deformable material is inserted in
the left side of the cavity 206 formed by the second
shell half 204. The core 208 is confined within the
cavity 206 by the walls forming the second shell half 204

30 and a retaining plate 210. -

~ The core 208 is continucisly maintained under

" a- compressive force in an axial and radial direction by
the walls of the second shell half 204 and the retaining
plate 210 being urged against'-":_the core by a plurality of
35 _-compressed Be-lléville washers:212 maintained in their
appropriate location by the lip 214 formed at the sealed
mating portion of the first and second shell halves 202,
204. The core 208 is provided with an axial bore 216
longitudinally - extending . therethrough in communication



15 reference to Figures 6 and 7. Specifically referring to Figure 6, the
m xi'ng chanber 118 is constructed fromfirst and second shel | Ly,
202, 204 formed of *stainless 'steel or other such suitable net
mat efr.i-al which will not be chenically attacked ﬁy t he organi.c 20
pol yi socyanate or pol yurethane foam in additith to wi t hstandi ng t hét

mechani cal stresses inmparted thereon_durin eration of the di penS|ng
apparat us 110. Th&¥h st?‘ear?éftgég%doghéf‘?* ﬂ%ﬂ‘g'é shpmber) 118 A% 3inged in

colncar | 9T S AHA, BcbRaTL I uh LR e of UM Y Y
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second shell half 204 core 20 confined wthin the cavity
206 by the walls fcvd‘ﬂari&etdhm&asandnaheéheia%ir2@1433& a adWesnimd & 1uiag
pl ate 210. The core 208 is continuously maintai ned under a- conpressive
force in an &xi al candolastinal 2d0r €oki bthebpolymrechase dfodheswar@sl shel |
hal f 204 and the retaining plate 210 being urged against the core. by a
plurality of 35 Qﬂiﬁm&@égedsoBEBHQV|lle washers 212 nmmintained in

t Rei r appropriate |ocation by the 214 forned at_ the seal ed mating

portion of the first @nﬂaéyééﬁdrgﬁe?thbPGQBtgﬁEPabﬁm-eﬂ?ﬂ?@ﬁwﬁ?%ﬁﬂgq:?he
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reservoir 218 for q: Wﬂtﬁ;?‘l EE Pbggt 2_§§:38¥°€hég@o Viéé’ 206 éjr?JedrVOI S g

general ly by the al ne h|n thé res
is a cleaningfl U'z‘i25 is s@%ui@hvs%ugégtﬁ@vifﬁtﬂf':YdH eiZPRA dH3dNtHech as
Cel | osol ve solvent. A valving rod 220 |longitudinally extends through the .
reservoir 218 and desetiviodabRysrecthueditdti shell eia1E 2d2 tisvgduwidede bore
216 of the core 208. A stop ring.

with an opening through which the valving rod 220 moves

and which is sealed thereto by an O-ring 224 and a
retaining r1ng 226. The valving rod 220 is suitably

15 constructed at one end 228 thereof to releasably engage
the piston rod 170 in the manner as illustrated in
‘Figure 4. The mixing chamber 118 énd the valving rod
220 together constitute a mixing chamber assembly. |

Referring to Figure 7, the mixing chamber 118
20 includes a pair of apertures 230,232 extending radiaiiy
R ' thezethrough in communication between the exterior of

the mixing chamber and the bore 216 of.core 208.
Inserted within each of the apertures 230,232 is an
inlet member 234,236 of stainless steel or other such -

25 suitable material as noted above, having an inlet
opening 238,240 in comhunication with the bore 216.

The inlet openings 233.240 providé for the entry of



10 222 is secured around the valving rod 220 within the reservoir 218.
The first shell half 202 is provided with an openi ng through which the

- val vi od 220 noves and which is sealed. thereto by an 0-ring 224 and a
y'ring 226. The valving rod 220 hggsuitably 15 constructed at one
3847 hereof to rel easably éngage the piston rod 170 in the manner "as . .
ated in Figure 4. The mixing chanber 118 and the valving rod 220 /"
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m xi ng chanmber 118 20 . i.ncludes_a pair of gpertures 230,232 extendi ng -
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conmmuni cation wth the bore 216. The inlet openings 238,240 provide for the
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the m xi ng chanber 118 to formthe pol yurethane foam 112 therein. In this
regard, it is desiyiddoyanatte sdichim e¢heopomnengdé23get48tbtharsamged with
respect to each 5 other to provide optinmum m xi ng of the organic resin *=.
and pol yi socyarfek®e sitichiavoide ther robdemysefarrefetoans !eResstoverdid the
problemreferred to as "cross-over". .Cross-over is the condifion wherein,

for exanple, orSEAAR-AVRS i8HDe CORAKIgHgHhERRLR o BRR| BY2DBES cr 0sSEs 10 *
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polyisocyanate entering through the inlet opening 240 to

form polyurethane foam 112 at the mouth of the inlet

opening 240 in a manner to cause'polyurethane foam



-11- accumul ations thereat. The accunul ati on of pol yurethane foam 112
ohe ‘of the inlet- openings 238, 240 often prevents the proper control
flow of the organic resin or polyisocyanate to the bore 216 fo
producti.on of 5 sui tabl e pol yur et hane foam 112 t herein.
t'_hi s condi tion has occurred, the m xi ng'&f‘lénber 118 nmust be renoved from
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ed prigr to nti nued operatign. _ : . as, Reenc foun
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nc e e e Qrgani.c resi,n an ol vi anate within
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preferred enbodianent the mAxibigenchambdrt haleamed pref emepd acadi apripuci vy

for the inlet open .S in the anount of approxi mately 125
degrees.’ Nthg&&]ﬂ%ﬁeﬁg%pel nq'é't‘)%dpeni ngs 238, 240 have been deacri bed as

being arrah@ed 25 in radital hasi Pessnt fewrd sshakd theomeellent hepsrRLbe

above manner, itaHoveLOnhepbgied thal cBo66-oneni bEs tHy begahisngebim or
ot her rel ationshipgs w thout departin

fromthe .- ~...scope £
the present inPSRiiGpPcygnate can be efggédi:h‘f%%y AUREEPTe ) DY 'ggggngﬁ?ﬁ
.general | y const rikad etnhbét sbpeenings 288¢ 240i cim. radizdi aligneenteimgother

chem cally i nent, t r ' esi W yanate
pol yur et hane fogtr%dnal sog)pr?asltér%fairr? al%g'lrgrn gl‘li_r?ira'nsiS%r?s?Rg% aggg e SEriﬁ%s ..been
operation 45 th€aund ithas arvengbes the. iplehaspseingsodsd,t R4P Tadially

interference fitghitapepréfeeaenCydRd von VERE radhgantf hebdet e120 tbe130

rior art dispensing apparatus r l.ted. ' .
P . Pe feg?es??min&mizegsLtk}eedaﬁgvelggntci%rged cross—-over problem

and maximizes the mixing efficieﬁcy between the organic

‘resin. and polyisccyanate within the bore 216 of the

20 mixing chamber 118. In accordance with the preferred’
embodiment, it has been found that the preferréd radial

~ spacing for the inlet openings 238, 240 is in the amount

of approximately 125 dégrees. Although the inlet

openingé 238, 240 have been described as being arranged

- 25 in radial alignment and spaced from each other in the

| above manner, it is contemplated that such openings may
be arranged in other relationships without departing from

- - the o scope of - ' the present

~invention. o '

30 The inlet members 234, 236 are generally
constructed of stainless .steel which, in addition to
being = chemically inert to the - organic resin,
polyisocyanate or polyurethane foam, also maintain their
dimensions and shape during operation of the mixing

35 chamber 118. It has been found that the interference fit
between the so-called'vulvihg-rod and the bore of the
prior art dispensing apparatus resulted in the cold
working of the Teflon material forming the core resulting

e



wor ki ng_of the Teflon material formng the core resulting -12- in .
ext'rusi go.of such material out through the opening thereof, -thereby

of the interference fit and, in addition,s causing cold

he apertures provided in t{? core. These disadvantages

Yrom 5 the use of a core Tefl on or other such nmaterial have
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core 208 | nyous conpressjve for n
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210. | nJaddi t§Rm, uske %%ngt coxei af ofefhen ﬁFetOth?r suglbemsteBilal hgds - of
stainl ess stisedn @frer@é:h@rinsuelaosaahabl fithmehad! pre¥Rier 'lﬁlxrentl%?ubé's

I n t he inlet _openjn 240 rﬁéﬁsn 8 thelr di nensi ons an hape
during oper at™ %W%%l d| et he ©Fr6b d_F at il RPRHNEPES col d for ni ng
~of the Tefl orcompre2DBre Aomehin ithehandd@l abﬂbﬂﬁlgunldé.mtlfohhﬁ prior art
di spensi ng apparatus as, o re ed rebui |l ding of the m xin &
chagbe'r a?t elropapprom mapfg] td%gcqq%\éﬁdus%c}{ ou%oetlo OUS Iyurefﬁg‘ﬁgef&[?ﬁe had
been pA8ducetPress tﬁ%su‘eﬁ'- spﬁﬁ%ﬁlngthappapaeugoﬁlnebeasgt hdimexisignahagber

118 25 has mlfmui by aheowdg P | 98cShd 2PREPX | Hﬁ?j' 20&W§§
t housand pOU’ECLﬁ] g ¥uret hane foam bef ore the. necessm r ebui |ng

such chanber PFE§SHY®t n&ORFEi nd™PRsser 9 g th dore
to provide a Bedfetidlat puwasiferso|24% et st nigoamupba pr Ithl‘e tOrbt'amﬁlﬁ

~rebuilt m nlﬂg@é 28de ﬂ.ysgaﬁg_t&gher rﬂfed%nﬁ%{x& ﬁ:d‘ett ﬁg s of

product i i ty, not to ment asséc COSt 0 ing
chanber 1218, MeRPeHidtf chadder o8 issaiadkessbl W@@iure@l"toother such

suitable metal materi_al ~results in the inlet
openings 238, 240 retaining " their dimensions and shape
during operation by avoiding the problems associated with
the cold .forming of the Teflon core 208. As such, it has
20 been found that the prior art dispensing apparatus as
noted above required the rebuildino of the mixing chamber
after approximately two. thousand pounds of polyurethane-
foam had been produced by -  the. dispensing apparatus
‘wheéreas the mixing chamber 118 '

25 has been found to allow the production of approximately
twenty thousand pounds of polyurethane foam before the.
necessity of rebuilding such chamber. The ab111ty of the _
mixing chamber 118 ~ , : - . . to provide a :
tenfold output of polyurethane foam 112 prior to being |

30 rebuilt minimizes the system interruption and the

' associated 1loss of productivity, not to mention the
associated cost of rebuilding the mixing chamber 118.

The mixing chamber 118 is removably secured to
the control assembly 122 in a manner to be accessible

35 from outside of the dispensing apparatus 110 for
detachment = thereof - from  the  control = assembly.
Specifically referring. to  Figure 8, the mixing

chamber 118 - is shown . removably secured to ' the head
section 128 of the control assembly 122 by the engagement



t he contro!‘aséenbly 122 in a manner to be accessible 35 from outside‘.
of - the .dispensing apparatus 110, for detachnent t her eof ’g;«n-’
: he

the control assenbly. Specifically referring to Figure 8
n1X|ng_ghanber 118 is shown renovably secured to the head section 128
of the 'control: assenbly 122 by 't he engagéBent -13- of the "knob.146

Wwith the threaged,,rod ' et bl 1 |
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t he passaggwaysh@édd, sectibdn 1280 wililech fespeetivelpecammunicabe With the

_ ggzsageways andthggrmlm NG 1amyen 118 a1 t?ﬁ ' CHReCt i NS AR t WESi 23%ind
yl
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' -~ being accessible from outside of ~the dispensing
 apparatus 110, the chamber is readily detachable
therefrom by unscrewing the knob 146 thereby allowing
20 -replacement of the mixing chamber with a minimum of
system interruption and loss of associated productivity.
The operation of the dispensing apparatus 110
in a dispensing system 100 as shown generally in Figure 1
will now be described. Referring to Figure 3 in operation
25 of the dispensing apparatus 110, a pressurized source of
liquid organic resin and polyisocyanate is coupled to the
liquid entry openings 134, 136 via liquid connectors 148.
The organic resin and polyisocyanate, from their
respective-~ containers 114, fill the 1liquid entry
30  openings 134, 136 wunder pressure. In addition, the
organic resin and polyisocyanate, from their respective
liquid entry openings 134, 136, fill the passageways 242,
244 in communication with the inlet openings 238, 240
upon opening of the respective control valves 142, 144,
35 In this regard, a continuous supply of organic resin and
polyisocyanate is supplied to the bore 216 of the mixing
chamber 118 via the 1liquid entry openings 134, 136,
control valves 142, 144, passageways 242, 244 and inlet
openings 238, 240. a
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val vi'n

operates to slide the movable piston 160 within the

hollow barrel section 126 as shown. Movement of the
piston 160 is aided by the barrel section 126 to the left
of - the piston being maintained at substantially
atmospheric  pressure via passageway 184 and  its
communication to the external atmosphere via the right
annular chamber 200 and channel 180. The movement of the

rod 220 to assume ‘a closed position in the mixing
chamber 118 such that its forward end extends past the
inlet openings 238, 240 in the core 208 df the mixing
chamber 118 thereby preventing the flow of organic resin
or polyisocyanate into the bore 216 of the mixing chamber

~from the inlet openings.:

" In order  to activate the = dispensing
apparatus 110 for mixing or. spraying, the control
valves 142, 144 are opened and the trigger 130 is then
pressed inward, see Figure 5, to move the piston 160 to

‘movable piston 160 as described causes the valving

its rearward position édjacent the plug 164. As the-

piston 160 moves backward, the valving rod 220 is
retracted and moves past the inlet openings 238, 240 in
the bore 216, thereby permitting the  inflow of
pressurized organic resin and polyisocyanate. The valving

rod 220 moves ‘within the reservoir 218 except for the.
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rod 220 to assunme a closed position in the mxing 25 chanber 118
‘such that its forward end extends past the inlet openings 238, 240 in the
core 208-of the mxing chamber 118 thereby preventing the flow of or ani c
resin or polyisocyanate into the bore 216 of the mixing chanber fro ’

L“rjget openi ngs. 30 " In ordes- to activate the ,
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pol yi socyanate [ [ esi n flow5 into the bore 216 of the rri Xi ng-
chanber 118, %9869 ?8%1?( Ue to their respective pressure, and will be
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portion' of previ ous een wthin _the bore
216 to seal themiming ofchmbehlblsoperﬂ‘-ﬁ’gé‘&38t 240 4LSPRRF 398 coRfact tH% ¢ h

the . solvegt 203190 BERan@Serfddi 148, Téat portion of the valving

' rod 220 which had previously been within the bore 216 to

seal the mouth of the inlet openings 238, 240 is now in

contact with the . solvent 219 within reservior 218. The

solvent 219 removes any accumulated polyurethane foam 112

20 therefrom which would  otherwise clog the inlet

openings 238, 240 and render the dispensing- aplparatus
partlally or totally inoperative. o

‘The movement of the piston 160 in a rearward

‘direction is accomplished - in ‘a similar manner to the

25 movement of the piston in a forward direction. The

pressing inward of the trigger 130 causes passageway 182,

which had previously  been pressurized - and in

. coi___nmunicat’ion with the  middle annular chamber 198, .to be

vented to the -~ surrounding atmosphere via its

30 communication with the Ffirst annular chamber 196 and

 channel 178. .P_assageway 184 now becomes pressurized by

its communication with the middle annular chamber 198 and

the pressurized gas via channel 190 while being isolated

from the surrounding atmosphere through channel 180 via

35 the O-ring seal 194. Accordingly, it is seen that the

pressurized gas via the movement of the trigger 130 is

operative ‘to move the piston 160 in a sliding back and

forth motion to move the valving rod 220 into and out of

the bore 216 of the mixing chamber 118 to either allow or



sol vent 219 renpbves any accumul ated pol yurethane foam 112 20 “therefrom:
which. would otherwise clog the. inlet openi ngs 238, ‘240" and )

rendép~the dispensing apparatus partially or totally *i noperative. The
nove of the piston 160 in-a rearward direction is acconplished in a
zi..r‘rtl anner to the 25 novenent-16¢ the piston in a forward
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liquid inletqpppehsos 238, atusshowdsi n Ec@svardd Theooperdiddtuife t he
di spensi ng E rat us % iﬁ be, control l.ed in a manner ovvn t those
skilled in thelgFet %ﬁ% eam, 2re%'éb?ac?%°]106r‘?%el?'rﬂfg‘fe‘d Fihe

stati on502 fioregoihg dﬁtsperas:r nNpe appEprtaiatelD, thhe drmenheng:ccmpm at us
I's - acti Vatggisego thg' hi Eﬁ&t%e chamber 118 can be readily and quickly
detached from the control means 122 by simply unscrewing
knob 146 - which holds the mixirtg chamber thereto. The
ability to quickly re‘pléce' mixing chambers by the simple
20 and quick unscrewing of a single knob minimizes system
downt:.me and the associated loss of productlv:.ty.

In . ' - the above desr.nPtl.an .. there
has been presented . a dlspensmg apparatus 110 for
discharging a  foam 112 therefrom. The dispensing

25 apparatus 110 .is constructed from a chamber 118 adapted
Tto receive a plurality of fluid components from a source |
thereof to form the foam 112 _therein. The chamber 118
includes 'a core 208 having ‘'a bore 216 extending
therethrough and a plurality of inlet openz_.ngs 238, 240

30 arranged in communication with the bore for supplying the

. fluid components from the source to the bore. A control
assembly 122 is provided for controlling the supplying of
the fluid components from the source to the bore 216 and
discharging of ‘the foam 112 therefrom. The chamber 118 is

35 constructed and arranged in operative association with
the dispensing apparatus 110 in a manner to be detachable
from the control assembly 122 and the source of the fluid
components

.‘.,



pol yuret hane foam 112 into each receptacle. ‘From the 15 f or egoi ng

it ctan be.apprecrated that, if the occasion arises, the mxing chanber 118
can be réadily and qui ckly detached fromthe control neans 122 by si npj_y
unscrewi ng knob 146 which hol ds the m ng chanbei thereto. -The = .\
abll;,ty to. qui ckly replace mixing chambet’s by the sinple 20 and quick
unscrewing of a single k Nl Ik nlfmrzzé@rsysnem downti ne and t-hethssahated
l'oss—of product jai ty£:LR there has' beeén %e’i‘n}&%ﬂe %méé)fha atcba%rt%dhas
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axial and radial direction.

Although the - invention herein has been
described with reference to particular embodiments, it is
to be understood that these ~embodiments are merely

20  illustrative of the 7prihciples and - application of the
presént invention. It is to be understood that numerous
- modifications may be made in the illustrative embodiments |
and. other arrangements rnay be devised without departing
. from the - scope of the present invention as

25 defined by the appended claims.

. The above-described fluid mixing and dlspens1ng apparatus
is the subject of our co-pending application No. 8225050
T (GB 2 106 793 A) from which the present appllcatlon has been
' divided. : :



10 bore. The pair of Tnlet—openings 238, 240 are arranged ih rédial~

al i gnment in i t her than opposed rel ati onshi p ‘and N
const ed f , ”mlm 'MQ‘E 234, 236 adapted to naintain the dinensions
¢ s

t her ri ng* use of nber 118. - Fygther, means are  provided
.forAls mai ntai ning the core 208 under a conpressive force in an axial.-.
and radial dir é¥§5 Al though the invention herein has been _

“described with nce to particul ar -enbodi ments, it is to be understoqd
t hat these enbodi nents are nerely 20 illustrative of the principles
and application of the present invention. It is to be understood that

numer ous nodi filcat poRS xRy RAakbee hBskhBiy|fobtiedéMammaOGIEALItand.
- other arrangenents may be devi sed without departing fromthe

scope of the prfsdimnidncempoaents 2bom adsbunee therdut e fbaohimgaians. - The
above-described fluid mxing and di spensing apparatus is the subject of our
co- pendi ng applfiladd &0 Ke. ggaesqeqcshereoaom9@n¢91nqkndan<ﬂ1qqn9 present

application has been divided. 18 CLAIMS 1 A m xi hg chanber assenbly
for recei¥ing &oRskrRcted srom GPG°EBﬂbBﬂe‘H‘?§eﬁﬂnaé‘% idg 9y @Fiator

constructed frORRetartette AapORE ?E{ﬁégﬁaﬁ]ﬂﬁtg‘%%%ﬂ% %&?r%r"te & éfn, a
plural ity of i blghegBEak3ds QAANGRA. pBrEOFBELEA ARG e Hinsore for

suppl ying the nponen omt he source ore a valving rod

axially ”Dvab|%dﬁbbhb&t%hfrgﬁrQhEGEEGEEePQS'ﬁhé"Ebﬁé) a 18Ny rdad openi ng
the inlet openings, and a housing surrounding the core, conprising

mai nt ai ni ng Nneaxdaflay dvablenwighifethor boreé thdtwddie gomiviemsunder a
conpressive force in both an axial and radi-al directi-on so as to maintain
an i nter {8 enceliosingeandeependngorbe inlet openings, and a housing
surrohndinq the.cbre. comprising maintaining means for
maintaining the core within the'housing under a |
cbmpressive_forée in both an axial and radial direction
so aslto.maintain an interference fit betweén.the bore
15  and the valving rod, the maintaining means being
resilient and arranged under compreésion ib'cbntinuously |
exert a compressive force against a portion of the core

irrespective of dimensional changes of the core during |

use of the mixing chamber assembly.

20 2. A mixing chamber assembly as claimed in claim 1,
wherein the maintaining means is constructed from
material which is non-deformable relative to the

material of the core.

3. A mixing chamber assembly as claimed in claim 1 or

25 2, wherein the inlet openings are constructed from inlet



15 "- and the valving rod, the maintaining neans be resrllent and
arranged under cbnpressrdn to continuously exert a MﬁHHNHﬂ ﬂ'

agai nst a portion of the core irrespective of dlne uf the
core-during use of the m xing chanber assenbly. 20 A i x ng cha
assenbly as claimed in claim1l. wherein the nqbntarnlng means is
censtructed frommaterial which is non-deformable relative to the naterral

of the core. 3. ANLAY SSRGS SG™Mne 250 %hﬁe@ohgtfﬁg{&iﬁ%@r 25 2.

wherei'n the inlet openings are constructed fromi

positioned in themgDica Bl KO Filne e ithe AN dicaadring d58es8i epe t hereof -
duri.ng use of the chanber. 4. A m Xing chanber assenbly as clained in

claim3. 5 wherchambdwe. nalnta|n|ng means and the inlet nmenbers are
constructed frommaterial which is non-deformable relative to the materi al
of the core. S. A mxing chanber assenbly as clainmed in any of clains 1 to

4. further contarnrn a reservoir for 10 storing a solvent for_ the said
fluid. 6. A mxih Mg chanher assembilyeasi flaimeth th oheiRidv t he
sI

val ving rod has a ortJo

dabl d t fit thin th
cGore and ext &ndi nFFHIPt Pt I_\y?&arran e@é‘:ﬁtlﬁl %Peif‘ﬂgesﬁ‘}’%%m’fstéfg‘? EIﬁ

15 7. A mxing g gﬁﬂgﬁi 0 6,
further including are a.n.nqﬂﬁtafgﬁﬁﬁégﬂrgﬁééa q?wggﬁ- %€$€%$%1%nd t he
mai nt ai ni ng neansrefhtfyénegruhéﬂﬁyg@%&agsggnﬁhﬁ egrglarned inclaim?7,
wherein the core is of unitary construction. . A mxing chanber
assenbly as clainmed i.n claim7 or 8, wherein the retarnlng plate and the
mai nt ai ni ng ‘means - o .
. o '5. A mixing chamber assembly as claimed in any of
claims 1 to 4, further contalnlng a zeservo1r for

10 storing a solvent for the said fluld.

6. A mixing chamber assembly as claimed in claim 5,
wherein the valving rod has a portion slidably arranged
in interference fit within the cbre and extending into

the reservoir for contact with the solvent therein.

15 7. A-mixing chamber assembly as claimed in any of
claims 1 to 6, further including a retaining plate

e positioned between the core and the maintaining means.

8. A mixing chamber assembly as claimed in claim 7,

wherein the core is of unitary construction.

20 9. A mixing chamber assembly as claimed in claim 7 or

8, wherein the retaining plate and the maintaining means



20 are arfaﬁgga_ﬁffﬁTﬁ_§‘§pace prOV|ded between one end of the core and-a
A m xi ng chanber assenbly as claifred in claim
'a ﬂ" iﬂﬁiﬂ! of the housing includes a lip 5 engagi ng t he

ein
ni ng *meanst
co sive force against the retaining plate.

portlon ‘of

he mai nt ai ni ng mﬁgns exerts the continuous
A n1X|ng chanber

£

23ﬁ§l”é’h¥t 23 o 4T tRleolnEhinE 4 %9%1&“}%?%% vt A M e O “
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12.. A m xi ng chanber "asse
fluid conponents froma source for formng 15

"the core.

therefrom substantially as described and shown in the acconpanying

dr awi ngs.

10
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10. A mixing chamber assembly as claimed in claim 9,
wherein the said portion of the housing includes a lip
éngaging the maintaining means, whereby the maintaining
méanéiexerts the continuous compréssive force against

the retaioing plate.

11. A mixing chamber assembly as claimed in any of

claimé 1 to 10, ﬁherein the housing is constructed of a
first apd a second half joineo together, the first haif
containing a solvent fo: the said f£luid and the'second

half containing the core.

12. A mixlng chamber assembly adapted to rece1v1ng a
plurality of fluid components from a source for formlng
a fluid to be discharged therefrom, substantially as

described and shown in the accompanying drawings.

second hal f contalnlng
|y adapted to receiving a plurality of
a fluid to be discharged

el



