-1+ "FLU D DI SPENSI NG APPARATUS W TH DETACHABLE M XI NG CHAMBER'. The present.
I nvention relates in general to an apparatus for m xing and di spe-ﬂsli @31"1'5

fluids is well-known to those skilled in the art, the preparation 5
of “man nthetic foans, such as pol yurethane foans, requires uniform
.mxing Of liquid organic resins with polyisocyanates in a so-called m xing (’"

chanber. In this regard, it is often desil~able to di spense the

et Before i TuM Brdteistus ApParris Bk berguicE WiTud Aagdee © 1"
particularly when attenpting to build up a foam structure around an obj ect
as in packaging. One merﬁﬂe@uh@rin%mbﬁmaﬁéésciigt@#.em k&otaﬁapﬁm&w%?f

pol yur et hane foamis that .the qrga resin and pol yl socyanate tend to
react relativel YV A &P?,d’anﬂ'sga& &c%b\‘r\ﬂssat e in the openings through which
the organic resin 15As is aeliltknbyn stoc plrosat skidled Sinpthe aetj ¢hé hprepavdtign
chanber. ghe a | h ' difficult to
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I ncorporate the di | L n,.a t - packagin jects. In
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belt and subsequ, 25t enil ﬁ éﬁﬁp ed at eagh wor k statlgn u.‘nder tbge
di spensi ng apparif¥eeure Arofpd 2. Ahisgt 4% AP RATKa9109, c (Ing RArticwlar; problemy,
receptacl e w th assodgiated iwith theamarsldiag ofopelyarpthahetfeanhis dhaedhet herei n.
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remove, generally requiring the dissembling of the apparatus for
‘cleaning of the mixing chamber before continued use is possi_ble.
It has been considered desirable, but never commercially
20 feasible, to incorporate the dispensing apparatus in a system
for packaging objects. In this regard, the dispensing apparatus
would be located at one 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 subsequ-
25 “ ently stopped at each work station under the dispensing apparatus.
The dispensing apparatus is activated to fill each receptacie
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
30 dispensing apparatus will generally become inoperable. In
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5 occurred t he di spensi ng apparatus nust be di sassenbl ed and t hg~m xi ng
chanber’ cleaned prior to.continued operation. As thus far descri be@ he -
disassendli ng of the di spensing apparatus results in unnecessary s em
interruption and the associated | oss of productivity and 10 has t hus nmade
aut apat ed di spensi ng appar at us unfeasi bl e2-In accordance wth one known
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this condition has occurred, | spensi-ng appar at us _nmust assent‘)’l ed
such that the ni }ﬁgeﬁﬁwpeaﬁaﬁﬁspeﬁh&céﬂ-xépgr chamberpdisorf qumeds fiviosu ad

gperatlron oI eéhSTéfkﬁﬁqSWeagﬂﬁeﬁiﬂ?- 85 bloge longigﬁﬁgrﬁggggw Yoxt erid ieg)

[ ﬁcgpgoreglt 25 a mp%gﬁégqﬁ§%§r i @n Bl %'rlajfé% { Pf%ﬂ?i&p W‘%rﬁ%ﬁm

r epl acenent13 her of mmmé.cmtnpmjmictfh stise ebmtes fopt isuppiydngs thei atrgdniass

of productivity. rg¥{hNeand ! po2§i8beHanatd thereto. A valving rod is

' slideably provided in interference fit within the bore to
control the flow of organic resin and polyisocyanate from
the openings int:o the bore and the subsequent discharge’

- 20 of the foam therefrom. Such interference fit between the
valving rod and bore of the mixing chamber often results
in the "cold formlng" of the Teflon material forming such
bore and openings therein. The cold forming of the Teflon
materia). -causes the 1loss of the interference f£it

25 resulting in the inability of the valving rod to
effectively seal the opehings 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 polyurethane foam, rendering the

30 dispensing apparatus generally inoperable. Once this
condition has occurred, the dispensing apparatus must be
disassembled such that the mixing chamber can be replaced
or rebuilt prior to continued operation of the dispensing
apparatus. :

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 assoclated loss of productivity. Further, it can also



be appreciated that there is a need for a m xing chamber incorporatfng'a
core constructed of Teflon or other such material- whi.ch overcones the
associ ated problenms with cold formng of such material during operation of «
the 5> dispensing apparatus. i.e. loss of interference fit between the
vaﬁg§ag rod and bore of the m xing chanber3 The present invention proviggs
a d m xi ng and di epensi ng apparatus, conprising a m xing chanber having
a fITst inl et behappgleciaiteld zhatr sheféuis z ampedcfdr s niking Whambelro t he
m XI ng Cha”berinc%:%%%‘iﬁg%%o&ﬁr SUHDEM:G& %fef%x{ ldf fi{:%%ﬁo%%%t 'S
supplied to the mXing chanper, and a di spensing outlet, valVving nmeans
novabl e wi t hi Matesimly Whi cBna¥BEFORes ke asir??gqtﬁfbswtqtﬂrﬁmn Bch the

val vi ngdnean_stcmarrtb&m&hwhd:f hﬁwnlt haeeghal heuding !d@éra’ﬁlﬁ:iﬁgﬁo{ﬂld Plhet S ﬁnd
a second pQ@si ti.on.in.whi val vin ohi f ui ow t hrou

the first §nd°§§€8ﬁ8iga|§P§%Q§8H?ro#r?hgfﬁgid§if%#égﬁﬁﬁﬁ%ﬂﬁ% &tthe nnve%ent
of the val vi nppetween thewwaiving todsandnbosecathdtheRixing chamberonnect i ng

means for releasably 20 connecting the controlling means to the m xing

-chanber and the valving neans, whereby the m xi hg chanper, gnd t he val vi ng
means may be det adB€d PGEPFhénUSHFiBKIPﬁﬁvﬂé%hsgé&}€;4nﬂ¥¥1qﬂb@Qﬁeplacenent

purposes. Preiddepensinghappazakes,i cokpritsing @rﬁmg'mh& mavd nigher ei n
e pror el a5 oS BABR REOHCS S LFOEHALE sl 41, 0T
conpri si ng 1Resuppildedntionthenmizingechanberindersecondpindeast \thoonghy ai ni ng
force in axi aynied hagedondrduiactboRpénent 1¢ suppXiél td e imikilngvention
may be fully under- stood, = it will, now be descrijbed with reference to the
acconpanyi ng &P&WPH&S;‘Pa ﬁhﬂéﬁpeﬁ?ﬁﬂge°ﬁtf§‘a pheing mears, mayahie, 1| g
5 di spenswighinsthe mixingi chambeor betwedn an first positiidn in
which the valving means permits fluid flow through the
15 first and second inlets and a second position in which
' the valving means prohibits f£luid flow through the first
"and second inlets, controlling means for controlling the
movement of the valving means between the first and
second positions, and connecting means for releasably
~ 20 connecting the controlling means to the mixing chamber
and the vilving-neans;“wﬁérebz.the'mixiﬁq'éhimber-and
the-valving means may be detached from the controlling
means as a unit, for replacement purposes.

Preferably, the chamber includes a core having a
25 bore therein and a plurality of inlet openings arranged
in communication with the bore for supplying the f£luid
components from the source to the bore, and further
comprising means for maintaining the core under a
compressive restraining force in axial and radial
30 directioms.




a’ fluyid di.spensi ng apparatus having a detachabl e m xi ng chanber; Figure 2
is.afront elevation of the fluid dispensing apparatus as shown in Exgure 1
havi ng:--a~10 det achabl e m xi ng chanber rguvably secured theret o;@gurex '
3 is arear elevation of. the fluid dispensing apparatus as shown i i gure
2 wherein such apparatus i$ _shown having neans for supplying organic resin
andgol yi socyanate to the nibi myderankhat otheytavestion,pay, Peuduliygundes-
is a partial crossteRd, opgl Wwire abavasé odesekeBed OOl | R Edrdnet M the

fluid di spensing apparatus.as sho in Fiqure 3. wherein such apparatus is
shown in an i nope@ESORPanydng §ﬁag3“§ﬁev ﬁtwgﬁsbharge of 20 f1 uid

therefrom Figure 5 is a pafiigarecr dssisecai opetspeceieecwatewn of tuhefluid
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Figure 6 is a 2aflytd dispeasiag: iapparatysichavdng: imprdetachable mixing

detachabl e m Xi ng chlaableg’; as shown in Figure 4 wherein such chanber is’
shown to include neans for intaiging the _core zhere
di af exf

f ungder a
conpressive force in an axi al-84R& r ot r S, HaFgPFhé? 3khe fluid
showi ng such chaniddspensliing napparatersvoias cosiiawmi nina Bbgueat 1f ohaviag a

ne 757 of 19 gur SegadHaBie nlxdng BRambRy rahBvably” sca¥als ChebREED 0T

of inlet openings forned 35%i8urﬁom3anii5nl at neaberelevationoraf ashet eﬂftlbd

mai ntain the di ne@sispensing Sppersbescals dghowd UE® Fighbe @ SRS such

apparatus; and, Flgyre 8 is ? crgﬁé-se t i onal m%lg% e evau(m1t ken gLoggic

line 8-8 of Figur 3PRATALHSHgL8heShRYANAYENE means,; zon Qﬁﬁ%ﬁiﬁg 5

renovably securedesia add pdlyisosyanate to the mixing chamber of such
15 apparatus;

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;

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 operative
_ position for discharging a fluid therefrom;

25 ' . Figure 6 1s a partial cross-sectional side
elevation of the detachable mixing chamber as shown in
Figure 4 wherein such chamber is shown to include means
for maintaining the core thereof under a compressive '
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, ' '

| Figure 8 is a cross-sectional side elevation
taken along line 8-8 of Figure 5 showing the detachable
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apparatus wherein the inlet openings are arranged in compunication wth
* passageways provided in the fluid dispensing apparatus for supplying

t hgagrganic resin and 5 pol yi socyanate to the bore fornmed in. the core
of@ m xi ng chamber. Referring nowgto. the' drawi ngs in. which |ike

f nce characters represent like elenents, there. is showmm in Figure-1l
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i nventi on. ?Efé:eé'né d.|nc A sleﬁﬁﬁ on¢ewopkl sbationnt02 okocdtidd ar e -
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desi gnat ed agpa(rﬁ §53 A aﬁacsptéf: eellf s iiEg t 0 3Me .
di spensi ng epgecst: &ﬂSlJﬂheﬂengmsbet qhicécaf@i fiionesa, Eénoﬁ'éelt@dim:ﬁ resin
and p | Ssogpanakgare ed "Xi ng _gchanber, 118 -
'rem)vg%?(y sgéure ﬁteo tﬁ&gl spge\fh&sgihgh:%)%gr at’ %é%ic%%bto or g work .
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described appgeatusl 1an| Foat i Qdixififg i @Péﬁéﬁ%é’f 8¢ chRORRal -
di spens!_ng reactants - -in forming polyurethane : foam 112+ . .The.
construction L ._a_nd 0peration of - th dispensing '
20 apparatus 110 in- accordance wit’n the present invention_-'..
will  be. described hereinafter.. In. this regard the -
operation of the dispensing apparatus in accordance with" :
the . present invention .-" generally 51milar to the-
operation of - the dispensing apparatus disclosed and
- 25 described in the: United States Patent Application Serial e
No. 159,369, filed June 13,1 1980 and ass:Lgned to the .
same assignee of the present invention. : )
: R ..'. Th_e- chemical . reactants for .the polyurethane. -
: :foam 112 d:.spensed from ‘suitable containers 114, )

30 respectively containing a liquid organic rasin designated_:
as chemical A’ and polyisocyanate des:.gnated .as

chemical B. Chemicals A. and ‘B are. each supplied to the
dispensing aPparatus 110 through suitable feed lines 116. R
- The . organic res:.n and ‘polyisocyanate are mixed within ‘a
- 35 detachable mixing chamber 118 removably .Secured. to the
dispensing apparatus 110 " form . the . _polyu_rethane- e
-foam 112 which is" discharged t’herefrom.. o L
'&\frhere will now . : b described a general.' |
explanation of the operation of the foam dispens:.ng



- 6- syste‘m 100. . The conveyi ng apparatus 104 I ndexes receptacles
106 to the work statjon-102 wunder the dispensing apparat 10, which
i s, now positioned over the receptacle 106. The dispensing ratus 110
is 5 mounted to a fixture 120 whi ch-6l | ows novenent of t he di spensing.’

appaf atus over_the r tacl g,106 in_a desired manner ﬁflxture 120 can
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mani pul ati on qr by ogli [te control Fecepracl & 106

with pol yur et Hhe $REm heSEB&RE di gﬂEﬂEan“Bpe&a@?%nﬁ% t Bhhrehat &9,

Al t hough10t he iridlﬁpoﬂt:émemy e £ eReTichbeinhas 25 been described with
reference to packagi ng %bé e Is evident to One%égl |1 ed. .n the art

that such system may be mcghﬁor%‘?%‘ée)f’bf?g o REAT AP0 RO CAORP| 28R he
f oam di’spensi r@cem‘;amlanmﬁo under bbheusétisPémsmgiemammglspdﬂ.Quretlheme

foam 112 intqjgdy Sbesraf@s fQgm ng atderedobj e
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pol yur-et hane foam W |1 How Iy
: polyurethane foam 112 fills a11 voids in  the

receptacle 106 -and completely encapsulates = the
object 108. The movement of the dispensing apparatus 110
20 by the fixture 120 may be by manual manipulation or by
programmed control. Upon £illing of the recebtacle 106
with polyurethane foam 112, the foam dispensing operation

- is terminated. L _ . )
Although the foam dispen51ng 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 1-00'_ can be used for depositing
polyurethane' foam 112 into preshaped dies for forming

30 shaped objects therefrom.

A descriptioﬁ 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 .polyis'ocyanate, 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
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with reference to Figures 2 and 3. The di spensi ng apparatus.110 genéral.ly
includes a Tcontrol., assenbly generally designated by reference numneréal

122 a detachabl e m xi ng chanber 119. The control assenbly 122 is
ada to control the -supplying of d.Pr ganic resin and pol yi socyanate
the mxing chanber 118 and the ™scharging of the pol yurethane foamJ.Z'

t her ef r omdepractmble codxiog mm V1122 The @xterelal bysenbhgt12zt ed

froma hand e;88 ?Eé@nt]ﬂ%o& % bﬂjelg ngtégn %g fgdrgsma% section

128. The harre section 1 are secure n?o t he
handl e se®A*dHSLEyanpte maﬁﬁer the pdxiggscrehenbenectld nafangr. the trigger

130 is l@isqhangidggl ofn tH&epoEWfé@hanésm 11222th@éé@&ﬁ?d The the

handke segt 24 e ur ai_r of liquid
'eﬁt ry opecrﬁdr?gs}o%? a¥ %gﬁﬁ& rréa |ﬁ"€I "én% ccbs'b{tt g EZRMerdi ng

al ong oppandle Sieg&d ong H@ﬁeofa almﬂ-ldwawhagreé, 1$ect Ebmel26 13%d iaserted
therein . afeadTefsaeueﬁ 198her hlichpgpidpbl %e%%&%w b\m'zﬁ{a *,% got- be

chem cally attacke the organic resin or, 1 socyanate e term naI

end of th&9SHaNY ?fspéﬁ%ﬂf@dlsﬁo the 'im ) ﬁﬁ@tn@ad124 dactaon 128,
are pro‘maimér amenbl&QSdééaned mereﬁmﬁwltﬁatﬁ Oftr\MngEralBG' ri9f

| g?ggm c r§5| n an?zp(#'sl‘lé%%;a g J} %s‘é'g%]rre Ct b "ti’d'!pqohél ng'i'i‘ﬁgl quid

chanber 1handie sectiord24 yiaeseren 32scur ed to the head section 118 via
knob 146. The sour c@ef ghb@Hi qn25pl%ﬁ{,ga31| Ca ;;@ﬂ.n ul&)ogéwgcyanate

|7 urd ‘entr open 1 36 via

are respectivel troduged .into
liquid cofP&Rt 16'}%5 ]ﬁ’é‘ bded¥en gﬁémﬁéadi%ed-'thr%n eAag ﬁ%ﬁ#ﬁﬂnl%&t i on
with the Ie:q;emliierrg r;al@mgﬂl ypobite 138 delBef eherre@f 'ahd haGlﬁgr eas,

,togft | cu: Qr qﬁ%qJeh Ci ectr:’tlérc?t 1%}3%3&%{";8 n#@hf‘éife’?’onxéﬁ V\)IF{‘{?hnow be
descri bed ﬁmt@éﬂ@i Imaﬂ’ﬁéi%hr mbiickecwibh p26 ite seemically atheckedp of
t he handl Q:y seré PrghtiddYrédin or polyisocyanate. At the terminal
end of the liquid entry . openings 134, 136 within the
head section 128, .are provided openings 140 in
20  communication with a pair of control valves 142, 144 for
controlling the respective supplying of liquid oréanic
resin and polyisqcyanaté from a source thereof to the
mixing chamber 118, which chamber is removably secured to
the head section 118 via knob 146. The source of liquid
25 ° organic Tresin and polyisocyanate are respectively
introduced into the liquid entry openings 134, 136 via
liquid connectors 148 provided in the head section 128 in
communication with the liquid encry openings 134, 136.
| Referring to Figure 4, the internal
30  construction 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 allgnment pin 154 and a threaded
bolt 156. The mixing chamber 118 is removably 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



alignnent’ pin 150 and.a threaded bolt 152. Likew se, the 35 head section
128 is secured to the top of- the handl e section 124 by an alignne pin 154
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assenbly 174 is genera nstruct ed rom one or nore
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means of a pr%sfurézelgil Soufé:l;e |s‘%_eneral | yO-ring 166 c1rcumferent1a11y-
: circumscribing the plug to form a seal to the immer
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 prieumatically
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 bore 176 which receives the .
trigger 130 and which communicates with the surrounding
.atmosphere by channels 178, 180 formed in the 1lower
section of the handle section. The bore 176 is further
provided in communication with the interior of the barrel’
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inserted igy g and second shell halves 202, 204 formed of
s_tainless ‘steel or other such suitablé metal material
which will not be chemically attacked by the organic
20 T resin, poiy_isoéyana_te_ 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 20'2, 204 are arranged in
colinear alignment as illustrated in Figure 6 to form a
25 Iongitudina_]_._ly extending cavity 206 therein. A core 208"
of Teflon or other such suitable material is inserted im
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 maintained under a compressive-
¥errraining =~ 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 'conipre_ssed _ Belleville_' 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

40 a ‘mixing cavity and being in communication

s constituting
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the piston.rod 170 suitably in the manner as illustrated
in Figure 4.

Referring to Figure 7, the mixing chamber 118

includes a pair of apertures 230, 232 extending radially
.20 therethrough in communication between the exterior of .the
mixing chamber and the bore 216 of core 208. Inserted
within each of the apertures 230, 232 1is an inlet
member 234, 236 of sstainless steel or other such suitable
' material as noted above, having an inlet opening 238 240

25 in communication with the bore 216.

The inlet openings 238 240 provide for the
entry of the organic resin and polyisocyanate into the
bore 216 of the mixing chamber 118 to form the
polyurethane foam 112 therein. In this regard, it |is

30 desirable that the inlet openings 238, 240 be arranged
with respect to each other to provide optimum mixing of
the organic resin and polyisocyanate within the bore 216,
yet at the same time, to avoid the problem referred to as
"cross-over". Cross-over is the condition wherein, for
35 example, organic resin entering through inlet opéning 238
crosses over the bore 216 and interacts chemically with
the 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



within each of the apertures 230, 232 is an inlet menber 234, 236
..0f. stainless steel or other such suitable material as noted above, having
-'nI et opening 238, 240 25 in communi cation with the bore 216. The &
@'- openi ngs 238 240 provide for Lpe-entry of the organic resin and
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and maximizes the mixing efficiency between the organ:l.c :
resin and polyisccyapate within the bore 216 of the -

20 mixing chamber 118. In accordance with the preferred
_._embodiment, it has been found that the preferred radial

_ spacing for the inlet openings 238, 240 is in the amount
~of - . .approximately 125 degrees. Although the = inlet
openings 238, 240 have been described as being arranged

25 in radial al:.gnment 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 scope of the present invention. )

30 . The inlet members 234, 236 are generally
conscrucl:ed 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

| be_tween__ the so-called valving rod and the bore of the
prior art ‘dispensing apparatus resulted in the cold
workihg_ of the Te‘_fion material forming the core resulting



re’si n.and pol yi sccyanate within the bore 216 of the 20 'mixing chanber

118. I'n accordance with -the preferred enbodinment, it has beegaf ound
that the preferred radial spacing for the inlet openings 238, A,:A‘g,,- in the .
anount of approxi mately 125  degrees. Al though the inlé peni ngs’
238/, 240 have been described as being arranged 25 In radial alignnment and

space€d from each other in the above mannge. it is contenplated that such
openi ngs may be arranged in other relationships wthout departing fromthe
scope of the present invention. 30  The ‘inlet nenbers 234,
236 are ge_neréhlgxtmishrolttéech material aut ﬂWugtﬁttﬁehpeN\HgC’Eherebf‘ addi tion
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of Teflon or other 5A e%‘ifd Rressiyecresirainiggforces sl ni ng t he
core 208 under ﬁmoruu €one \208rbedhg aimemjohaliyes tadil fedr bydithe wantls afi al

di i d , h

The cor o 208 be i Saelild sl f"*”?éf%ﬁ# itie FRBPESTd S0l Y GBesed. eng, ™
shel | hal f 1804 &9r¢ bYithedds] ﬂe&l e cwasherse 21 2nacting upon rthe retainipgrpdate t he
Belleville washe’rm. 21 aaciﬁaﬁ. lﬂh@r\:dnhw&‘i@i arng\epwee mekBers rzs&ftﬁabl on,

th t t I 234, 6, Of I t I th
Such sut tabl e B St lflies 2481} B pther; fichiuitibta el P TaRaesws "'
retaining thei r'immllenm'lehsopenﬂlgsh&i&a 240 retpinpeg eth'eundliryemvmsjan@; the
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such, it has beer]I 9 P or artg ensi ng .apparat us_as .no d
above requifed €0 d forming of the Teflon core 208. As such, it has been found

that the prior art dispensing apparatus as noted above required
the rebyilding of the mixing chamber after approximately two
thousand pounds of polyurethane foam had been produced by the
~ dispensing apparatus whereas the present mixing chamber 118 has
20 . been found to allow the bkoduction of approximately twenty thousand
pounds of polyurethane foam before the necessity of rebuilding such
chamber. The ability of the present mixing chamber 118 to provide
a tenfold output of polyurethane foam 112 prior to being rebuilt
: minimizes the system interruption and the associated loss of
25  productivity, not to mention the associated cost of rebuilding the
mixing chamber.118.

The mixing chamber 118 is removably seéured to control assembly
122 in a manner to be accessible from outside of the dispensing
apparatus 110 for detachment thereof from the control assembly.
30 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 '
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apparatus 110, the chamber is readily detachab;e
therefrom - by unscrewing the ‘knob 146 thereby allowing
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
of the'dispenéing épparatus3110; 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
openings 134, 136 wunder pressure. In addition, the
organic resin and polyisbcyanate, 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.
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.

t he
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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_

20 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
movable piston 160 ~as described causes the’ valving
rod 220 to assume a closed position in the mixing

25 chambér 118 such that its forward end extends past the
inlet openings 238, 240 in the core 208 of the mixing
chamber 118 thereby preventing the flow of organic resin
or polyisocyanate into the bore 216 of the mixing chamber
from the j‘.n_let cpenings. '

20 repl'acenent of _the mixing chanber with a mninum of s@n
|

30 - 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
its rearward position adjacent the plug 164. As the

35 piston 160 moves backward, the wvalving rod 220 is
retracted and moves past ‘the inlet openings 238, 240 in
the bore 216, thereby perr.nitting' the inflow of
pressurized organic resin and polyisocyanate. The valving
rod 220 moves within the reservoir 218 except for the



operates to slide the novable piston 160 within the ‘hol | ow barr el
ction 126 ‘as shown. Myvenent of the piston 160 is ai ded by the barr él
tion 126 to the left of t he pi st on bei ng mai nt ai ned at- . s
stantially 20 at nospheri c p_rlgssure Vi a passageway 184 and

scormulcatlontothe rn here via the right annul ar, cha
200 and chAAREl ePgp thate \}’g'hiéﬁ't ‘hg“ WiBhin oFhe gPere 21§jescri

causes t bherebyvifunctibiiiig to aseuhEoifclub@ed'qm\idm by é1estagi ng 25

chanber 1 S e e n 238,
240 in théﬁgoﬁgggogq%q- éﬁeé%;?égecﬁgﬁgéég g@ ?ﬁere% %f aﬁtgsf | ow
of organi ¢iguddn W%-ylVgWVMESWWM ctnesmlx ¥ep chanber
fromythe gAtet tHeNboEe 238 of the mixidg) ch%ﬂ@f 118t0th gacutrimte the

d t t |
145" Tan B8 BRI . Fheitme Hospggba 3@rP§SP%%ﬁy'ar%ssveult e £OTSRR Fi gur e
5, to m)vert hepriagtesh Xfftward t Eromeartkes d tipsi bEonthad] dtepénsiﬂig pl ug
164. Berdtus 1530 8180 pulRY éﬁmaa%m@t%ﬁrt;@é valving rod 220

S retract noves openi ngs in the bore 216,
thereby pernmittindhe th'éOVEmﬂmF owof of tb?ess‘tﬁl‘zfélg or &9 22Pesiis and

]pol yﬁocyaeatelciaa B Vﬁm gwb 2129ngr02/2323 é‘hgab fng NEheeEEAYOLE1 P 18E except
or e

front. e rraL nt al neq Wit hi the ore 216
t her eby fEhEt.fz}rﬁ%"g ghe ig ‘?eqi% P s Hfoi PLEYDE) ’Et“ng' ®nd of
t he bore dethpedhien \tdisnmg ercﬂ:l)&ZOotBtpsewmdi fnomsheiﬁ‘genemoved

pol yi S0y 8RRLELINEAUPAhE 1ESLN20600eRineal 100 cille SOKE A0 F the mXing |

chanber respecti ve pressure, and

. forced orméﬁiﬁﬁed chemben 118m ¢ Auning of tbﬁe dAisrensing appdr at Gbe 110 vi a
an o | et gamgr&rathurnteh tfsanb Qe 216chathe BPHEBHN of Ofthd heva¥eingng rod

20 S iRoa 8D Y Bl eedsaRehunbenos s hd ot ha8eLL ©f he
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 dlspens:mg apparatus
part:l.ally or totally 1noperat1ve. _

" The movement of the piston 160 in a rearward

‘direction i_s accomplished in a similar manmer to the

25 movement of the piston in a forward direction. The

pressing inward of the trlgger 130 causes passageway 182,

which  had previously  been pressurized  and in

communication with the- middle annular chamber 198, .to be

vented to the surrounding. atmosphere' via its

30 communication with the first annular chamber 196 and

channel 178. Passageway 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 surroundl.ng atmosphere through channel 180 via

35 the O—rlng seal 194. Accord:l.ng_ly, 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



such, -the valving rod 220 is prevented from being renoved totally fromthe
bore*216 defined in the core 208 of the mi xing chamber 118. Dur i the
dispensing of the 15 pol yurethane foam 112, that portion . o
val ving rod 220 which had previously been w thin the bore 216 to sea e '
nmouth of the inlet openings 238, 240 i'ssHow in contact with the solvent

219 W'thin res ﬁé@énel&heThQnEQEMerBf ZéQgBQMV%ﬁW &Q&U%\%?E%Qcyd ate
pol yur et hane fo m 11 t herefr F

t her
the inlet opehi ‘?15% 3’8"l t%&o%xqr@%rpoltwetd\%% 112ppar at us
partially or totally inopdhenivit T deséredt ob tdwopi St:thm h@.@pbﬁs@ng,

rearward di rect%%efsthécﬁﬁﬁ?atépegr s%a@ g'fe'@hla% grﬁnﬁﬁntsorgggﬁﬁgﬂ ﬁ%ﬁrd

novenent _of £ 7e£ rect
of the trnger Unigetiski0 padsdgekle 180T whPESSSurRd buplr"evﬂelasl yn- bben

pressurized  apdissagewspn8i Cﬁuﬁb WigHe t hﬁsmdmlﬁoamaahar tﬁQamGﬁ'ivlﬂg
to be vented vi,a

d
conmuni cati on I&% hZi[?h &0 é?{' gﬁhggfiéy?t gﬁar’rﬁg‘Fe %Vié'ﬁdreﬂaﬁieﬁeﬁSff
Passageway 184 bwox\%siqi%melﬁstg$>23&,s Mnmlsmamgutbeém ddl e
annul ar chamber 198 and tf¥ plbggg.%llggd ggsrt\giuea &Pﬁgnnefr}é) 8\9@%%&@@ T?R

i solated fromthe suyrroundin t.nosphere th
0-ring sd@ 198NN EoFdﬁ“r"F@T"a d t“'l s2 sPaANeRatknowR Jrxsthpsecakihiedi ant he -

movenent of theheigger Thasi,s ameéﬁéhveetﬁpl‘mwet De6 Piist dmdidiéed Nta the

sliding back a 0r o] o] t | rod 220 in
the bore 216 o%{le %Eilggghc %%359%?8 ﬁ?ﬁ{% g%‘r%#%?“‘*“igpfl% \Q;E
the inrush ofdkFRRASENG esPRParRatupol yli@cymwém et otdn tldesf:hanrgel on

of pol yur et hanq;dlqaméclt?ané/%esbaﬁ 112 dq&i:raed eta%tﬁt%cfefb%aélapen?&—eﬁ Ehkhef
t he operatlgr or SOITE .rrechanl cal m%ans rel eases tri 130

the air *pres 8 ¢ Ltypcafp, Py héPBEEEéQEﬁ&y ti‘l}?x:aﬁges ‘he°ﬁF§ﬁéﬁ“160
and the val vi ngurmleQ,Z(l:he) mbxEng ochambéy, 1 B dcihebealreiadd 1yodndl queekif

detached from the control means 122 by simply unscrewing
knob 146 which holds the mixiﬁg chamber thereto. The
ability to quickly replace mixing chambers by the simple
20 and quick unscrewing of a single kndb minimizes. system
downtime and the associated loss of productivity.
In the above descr1pt1on, there has been presented a dispensing
-apparatus 110 for d1scharg1ng a foam 112 therefrom. The d1spens1ng
apparatus 110 is constructed from a chamber 118 adapted to receive a
25 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 openings 238, 240
arranged in communication with the bore for supplying the fluid
components from the source to the bore. A control assembly 122 is
30 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 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.



the liquid inlet openings 238, 240 as shown in Figure 4. The operati 6n of
ch%%Dspensing apparatus 110 10 can be controll-ed jn a manner known’to
S

th skilled in the art. Thus, as each receptacle 106 is indexed to the
wor tation 102 under the dispensing apparatus 110, the dispensing :
appar at us S activat ed to di gghar ge pol yur et hane foan1112 <
into each receptacle. From the 15 foregoing it can ~

appreci ated thagei1ifsubéife AR a%ro‘v%eﬁelsEgggﬁék 9:@2?5”0%7 118 can be

readi |y and gui ckl deta ed fromthe _contro
unscr ew ng kﬁﬁﬁ niRge a fhapber; Jd8 adaptgd EHaﬁﬁEFlV?héreto The

ability to qplukayitnpoﬁcﬁluﬁdUGQppdnENMsrtrbm aheotc 8wl eh@feot ﬁ@ﬂ qui ck
unscrevi ng . ghrnfng! £9% fam 0P ¢8 ryéﬂaﬁ%%nﬁahe@hggwegag's apflet he

associ ated | oss productivity € des re has been .
presented a 8P§B§ﬂ§|%ﬁPak&mﬁ%ﬁﬁk?“ﬁﬂ?dfGFOGiQcﬁaﬁglﬁgeahaménvlam t her ef rom

The di spensi agiapppsré UrLel drigE tudintalagt esttiahamue shéﬁéeﬁ:ﬁ& aé’:?d?{ ed f to
re (6] orm

he T oam 1122 REHEIE ' 1AeY, cpainos) BRI BhR 2= 2ondpd Bhethaueorp a bore 216
ext endi ng t htrecommuaicatibm wiltlr dihet pore EoresuppryingstR881igdiy arranged .
in communi Ca&bﬂﬂoﬂ\éﬁi‘ £56h eesfo%rrc%UQal %53%588 f1yhd {'PO nts fromthe

source t the gore A control assenbly 1 prov ‘or controlling
t he supp 0i nntet (oRenings %Gﬁé’n%er Psﬁﬂpﬁedswréed;elmblmenela and

di schargl ng bh tive davenZoR wmaferomnatiﬂepﬁbaaaefeiaﬁiaﬁssﬂtsrsualnl:g ed and
arranged in e ratus in a

mannegrJ to be@@f%g%h&’%fﬁ%ﬂ q‘t‘ﬂ% ﬁ‘lﬁ?gﬁfsaggé ?gg ga%ﬁggtﬁ% source of the
flui d conporldintain the Qimensionshshereofhduningeusiesetiphe on, there has
been present giambenaAE!  Fhd tadant ﬁ@ahe Efeebw};ﬁd%”ﬁg&{gybgf df'sg'hgrge 4

conponen froma squrce t her eof _fo ormn oam

t her ef ro?n§ mirtaining hhe cpre 28 BBﬂgFrEchGtF?mﬁgc%?’é"QOH‘ R®i ng an
axi al bore 2ddiabrapd udidialll yieeceddnng theret hrough and a pair of inlet

openi ngs 238, 240 arranged in the core in comunication with the bore for

supplying the liquid
Al though the invention herein has been described

with reference to particular emhodiments. it is to be
20 understood that these embodiments are merely
__illustrative of the principles and application of the
present 1nvention. It is to be’ understood that the
numerous modifications may be made in the 111ustrat1ve
embodiments and other arrangements may be devised
25 without departing from the scope of the present
1nvention_as defined by the appended claims.

Attention is directed to our co—pending div131ona1
application No. 8423242, (GB 2 146 544a), which is
30 concerned with a mixing chamber assembly adapted to
receive a plurality of fluid ~components from a source
thereof for forming a fluid to be discharged therefrom
and 1nc1uding a core constructed trom deformable
 material and having an axial bore therein. a plurality
35 of inlet openings arranged in communication with the
bore for supplying the fluid components from the source

T e . ", .
- e - [y



conponent.frontthe source to the bore. The pair of 10 inlet openings 238.
240 are arranged in radial alignment in the core 208 in-other than sed
reIatlonshlp and constructed frominlet nmenbers 234, 236 adapted tegggf Lo
nalntaln the di mensions thereof during use of the chamber 118. Fu

means are provided for 15 maintaining the cor@7a8 under a restraining
forde in an axial and radial direction. Al t hough the invention herein has

been described W &g beiereaceaholaqr&bauh&ﬁaq dbﬁemna,wuknu& kReb8o2@
under stood that t

? ﬁ ustrat|Vﬁ §§ e principles
and application o H&eﬂrggénflPﬂﬁeﬁ °8ﬁ“9 %Pd OPERiRg (R8cAB186d that the
nunmer ous nodi fi cabpeningay bedgahdesingt sarirbundingt the eoiredi conpsiaidg
th t 2 t f
Che’ pr osent Ui nonbagataifsiG hagiis" 2ol nilttadndal KA LoGR) WEEniaRGe”
directed to our cbopénaﬂnynéﬁﬁléléﬁmprﬁﬁﬁﬂvéaﬁpéﬁeNén borboan axdislzande

544A), ‘which is 3Qaaeaqeaaechhbh Qo”h%'@ﬁ addARaLn2anc Rk radrRbhed kot
receive a plurali one froma,source thereof for formng a

fluid to be dlsch§¥§88e9h5h8f£8 afd |ﬁ9PuHPn§139céP ‘constructed from
deformabl e material and having an axial bore therein, a plurality 35 of

i nl et openings arranged in comruni cation with the bore for supplying the
fluid components fromthe source 17a to bore, a valving rod axially
movabl e within the bore between positions cl osing and opening the inlet
openi ngs. andahousi ng surroundi ng the core, conprising maintaini ng neans
for maintaining the core wwthin the 5 housi ng under a conpressive force
in both an axial and radial direction so as to maintain an interference fit
bet ween the bore and the val ving rod.
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18 Claims: 1. A fluid mixi ng annmmmmWHMrat us, conprising a m xi ng -
chanber having a first inlet th st flU|d conponent is
wpplied to the mxing chamber, 5 & s'ecdhd®inlet through which a second
d conponent is supplied to the m xing _chanber, and a di spensing outl et,
va{¥i ng neans novable wi'thin the m xing anber betmeen a first p05|t|oQ‘Jn
mhlch t he vaIV|ng means permts fluid flow through the first and second
inlets and £ladm8scond position in which the valving neans prohibits fluid
flow through the first and second inlets. controlling neans for controlling

t he novenent, of _t \ nmean tmeen .the first and second positions.
and connectiMg ﬁegﬁéuﬁo \’%n@asaé% 3 @Sﬁﬁ‘@&ﬂgnaplpﬁé:af'gsmﬁPF“@Irllsﬁé‘ Ireans to
the m xing @harixdmgarchambe v daving e £iss twialelyy thiveughx wid chhanber and
the val vi ng eeaRs TR R offFoliehtd iis dhgpld a0l thlel mx;{s@n%naaba:umt for

repl acenent purposes. 2. Apparatus as clained in c rein_the
mi-xi ng 28 cRa®esend,dnles throwgh whichy . sesond flyid compedeny is

| ongi t udi nalsuppiiedeity aweh mlﬁﬁﬁﬁ;t ichilnibeg: aaliiXmanm%qb\élntsxingaladuet

comruni catin mnth the flrst d inlets, .and e vaI neans

i ncl udes a r"% r?g\r}efolwé&l LT (the mixing, (SR"‘S ei“l rst 25
and second poflimsctnsposatmmammlncas thleaivadoriing amleains @ermn:tsher

conpri i ng FIR o WokgH Hhel 19 F2¥ G JRicohdC IHIIESS ot GES! T a1 Nl ng

force in axial adi a I’rections. ratus _as clalned in
claim2 & Sec\ﬂiﬁér é’i%lttﬁé"bdm Miichn ¢ hvee iad vilag) M@é‘sr EOPSALS ng neans

for reciprogaiiiad tlilety THrGugkd thet et had isetonand ni®aend positions. 5
> Apparatu%n%%oilabgp%égaéﬂfor égntréifing Jﬂe movement of the
valving means between the first and second positions,
and éonnecting means for releasably connecting the
15 controlling means to the mixing chamber and the valving
means, whereby the mixing chamber and the valving means
may be detached from the controliing means as a unit,

for replacement purposes.

2. Apparatus as claimed in claim 1, wherein the mixing -
20 chamher includes a core having an axial bore extending
longitudinally therethrough, constituting a mixing
cavity, and communicating with the first and second
inlets, and the valving means includes a rod
~reciprocally movable in the said bore between the first
'~ 25 and second positions.

3. Apparatus as claimed in claim 2, further comprising
means for maintaining the core under a compressive
restraining force in axial and radial directions.



reciprocabing means is a piston rod. ialned in any of
clainse’2 to 5, wherein the connecti ng(n“mgm'm I!pupl ing means fe
rel easably coupling the rod of the valw ng means e 10 reci.proca

means and attaching neans for threadedly attachlng the-n1X|ng chanbek_t o
the control ling means. 7. Apparatus as clai.med®n any of clainms 2 to 6.
whersin the core is constructed fromrelatively deformable material and the
means for maintai%i npRERLABIE A% Udddredy ﬂbrﬂiraé-slﬂs@/@ﬂr Sst iefieip ftdiece i s

clonst rgct ed frorr}daliﬁtdwmg riﬁhfﬂﬁdl&ide{% rﬂ&f g r.'taicatﬁ.n dr?st LE%:?S

clainmed in any of_c alns erejn irst a secon ets are
formed in first ftfFRR ’Irfﬁetfh 3’?&&& qlﬁ FeGPH
the core of the mposingiaxd=anber. 9. Apparatus as clainmed in clain18, wherein
the core is constructed fromrelatively defornable material and the neans
for maintaining the core under a conpressive restraining force and the

inl et nenber$ ar & coRPArAES 25 fqlaimed 4m \cdiaimdn- dfereidb|themt eri al .

10. A fluid di spefisd il AP WeatlddSis2 i ipldvondsodescri bed and shown in-
t he acconpanyi ng draw ngs.

6. Apparatus as claimed in any of claims 2 to S,

wherein the connecting means includes coupling means for

releasably coupling the rod of the valving means to the
10 reciprocating means and attaching means for threadedly

attaching the mixing chamber to the controlling means.

. | | ﬁ

7. Apparatus as claimed in any of claims 2 to 6, :
wherein the core is constructed from relatively
deformable material and the means for maintaining the

-

15 core under a compressive restraining force is
constructed from relatively non-deformable material.

8. - Apparatus as claimed in any of claims 2 to 7.
~ wherein the first :and second inlets are formed in first
and second inlet members, respectively, positioned -in
20 the core of the mixing chamber.

9. Apparatus as claimed in claim 8, wherein the core is

constructed from relatively deformable material and the

means for maintaining the core under a compressive

restraining force and the inlet members are constructed
25 from relatively non-deformable material.

10. A fluid dispensing apparatus substantially as
described and shown in the accompanying drawings.




