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PCT/ US97/ 23831 LAM NAR FLOW NOZZLE
FI ELD OF THE | NVENTI ON The present invention rel gt zl es for
di spensVRPRMMds into containers. The present inventi on%ézués‘g{z?%

relation to such nozzles that are ablfe to provide | am nar output flow
BACKGROUND OF THE | NVENTI ON The presence of foam creation during
filling of containers with |iquid products is a significant barrier to
increasing rates of filling flgngq{st“pgggﬂdﬁ l'iquid product packing |ines.
Foami ng also results in the need for large bottle head space, especially
with | ow viscosity liquids, to insure that the foamw || be contained when

the container is full and vvi I kgum}:s@' INVENTEON ON to t he outside surface of
t he cont ai ney.. Thsre res rmreéﬁ aner é% to be used than woul d
ot her wi se be“ﬁeﬂf?g‘gd?";‘?“ P°H THE ¥ of flispepiifte, RyidsiPiointaingrs;) {108 present, o

det er mmedndnha:t&ttlhe:ﬂﬁmmanhnqzﬂ&thaﬂmnblempfoadcrlamirmadntpomoiws t he i npi ngenent
of flow stream surface perturbations upon the standing pool of liquid in
the container as it is being filled. Turbulent flow fromthe filling nozzle

is the source of these pe OF VENTIOMozz| es have attenpted to

mnimze perhlUd@é%Lﬂc@Bﬁfomﬁ)Weati% Tdthn%' il e Géia'ihtme}s'\mhtlﬂ&lj‘a%ﬁuctst HeSGnRkdPr art
nozzles will be discussed in Downf | ow nozzl es i ncor porating

fine schemisht ipsaiing @rey of dilfing f?rmr%fedéa'aﬁ‘ prodyctpapking lingyy Fopming also respdts g |

ori fi cein®ieheedifér largheooane hﬁ& Sficel EspEvianY Wil e viskdsiy lapiidg Iﬁyﬁtuﬁﬁhat iR Fdam willbon oOf
t he eddles

e oe m nate, turbule | t onl duces
it. To PBREeLY Pﬁ'é‘ °?"ﬁaem e‘é'é R glengw "é’o?'i’éf °é'ers°8ftj°rtgee°"o & 'ér? °‘1°%‘ﬂ15éé/ E@
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| s al sog, ]gll)l* rﬁﬁﬁﬂéah% §Hemih :ﬁ;lz ‘aﬁ%mmﬁ%gch%&@@% Qlaribd§ t@%ﬁﬁ%}ment of

O/erflow g uses nozzl e that enters and seals wt t he
cont ai nfaw stiepra Slﬁfaeﬁmrbi't@n%ﬂm%mdw%nmpe'r 9] ligpid fin e containgr fscif is being &U%de f oam

is | es?]mme flbw aFond th]g ltﬂndg oB® fsQRdTsduics @8 gtege ﬁehﬁrb&tﬁ@? Obridrhi: ﬁ&alssamsr aﬂdd
into the uct . over s no_redyction in foamn n rret o]
of - el FRGPE 1o, mingHieh BOpon, St M, A e o RE" BPFRR o1 |
fillingdigystdptihe overfl ow f oam nust be recycled via a recycle I oop in the

process, unlg g&%&%&i@%&ﬁ&% %\?@eﬁkﬁ‘rerﬂivﬁr &%rﬁl‘{mte dies in flowing fige _POrted

nozzl es work ext ensi on nozzle 1nto e conta| er. The
fluid |'§hetswelh°'gfehmvna\eﬁ@mwcmmﬂh§ hephypiedl peatrictien pEtheygddien, Howstrdhiper and

al | owedgde®nst ARABEE nittcet h%nw@é&x&s Gl etsbid ddgrB iR Akrednk B¥omd B RodrdeBF ni@! OCi ty
(upon |&B’g{18errent w.th t %ﬁ ndi n ool of fluid)_ is also reduced si nce

the flo 0Y's TRPIE| Fpgitio i ey %E‘é"é‘ea‘sreﬁ'f""co%ff‘ﬁ“ CREERHCE Fodltt 3t he
cont ai nmﬂuanirﬂmmdmdgbngland&mgpbfehesmnexecute because nozzle design is

dependent on | eo he top
of "t e cont aCrEROp B waFEREH tar Ble Upg Rl TS e ARl Bt hEfrobit b

cont ai ndllowed to overflow th&edntaineny Bigeapse] fpamig lesasienss mb-yhcméﬂmhe foginirigesttéthe m;pithe tip
beneat hednfihed dnll inth th€piEducd NerhBE FiidR!ifhd Yeduction in foaming, only a method of dealing with

‘foam after its creation. This method adds time to the filling cycle; the overflow foam must be recycled via

a recycle loop in the process, unless you choose to throw the overflow awiy.

Side ported nozzles work by extension of part of the nozzle into the container. The fluid is then
gently directed toward the inside walls of the container and allowed to cascade down the walls creating
laminar flow. The flow velocity (upon impingement with the standing pool of fluid) is also reduced since
the flow's cross sectional area increases as it coats the inside of the container. This method is complex to
execute because nozzle design is dependent on container geometry. Also, product cannot be filled to the
top of the container because of the fact that the nozzle must enter the container.

Submerged filling works by submerging the nozzle tip beneath the fluid level in the container.
This eliminates the turbulence producing interaction inherent in the flow stream/air/standing pool interface

present with all other types of filling. The maximum rate is limited as the descending stroke of the nozzle



This elimnates the turbul ence producing interaction inherent in the flow
streanifair/standi ng pool interface present with all other types of filling.
The maxinmumrate is limted as the descendi ng stroke of the nozzle

2 r edwoess/3ower al | cycle time. Product spillage on the cowesyi2sssiis al so
a concern because the exterior of the nozzle is wetted in this nethod. This
nmet hod requires extra tine to enter ahd exit the container with the nozzl e,
is mechanically conplex resulting in nore costly equi pnment, uses nesh
filter screens which clog, and may result in product spillage on the nozzle
and bot rdduceswyiexah cycle times Prgfirct spillagechnithrescontiinenyigalso a concem beczund thaextefibrofthe

mai Nt engher ner&tZJ ﬁshnmamdalmxs |nf%{iib&‘égmifek PMfa hit@1 éhtér QﬁE dxftthe clm':ﬂxﬂerw ge€, such
as a reservair filler. There is no devel opnment of |amnar flow, only
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reduction in f . .
SUMMARY OF Tﬁg%ﬁ@&%ﬁ%ﬂ% teckifbitef &%ﬁ‘};w g%bﬁés for laminar flow when & furbulent flpid
di spensiseverefiy wpedi sTius,dhereexistsrat ngpchfor 2 ﬂmldlnpng thay ofill drvelop hminaofuid Bovh&ipmg

capabl e y@fuidht msa‘og.rcén 3 boréBs Bm& b@iehMmFeHﬁJﬂ%cﬁiaE thi iiprEvides @wfzsar ﬁﬂﬂ?{ﬁxﬁnt fally
| am nar fluid flow. The nozzle includes a hallow housin attaches to

the fi | Prefdy 0he Amaller apcesspny head gpags i thecoptater ‘ﬂ?‘@\ﬁ“&\"m“’fiﬁ}?‘u ‘“c‘B“nﬂ'L‘fH‘i‘"c“aft i on
bet ween cortsinef mbtbriahg nachi ne and the nozzle, the holl ow housing form ng an
i nner chanber. The nozzle also has a fluid exit port at a second end for
di spensing fluid into containers. A torpedo-like nmenber is positioned
wi t hin the chanber so as toSUMMARY.OF THEMNVENHGNt hr ough t he nozzle in such
a Way as (0 GRRRGA id iR HEEIN didblnshb yibd turh doftain B ki, RoBAL VAL OF

| ocated within the torpedo- f.unctions so as to open and cl ose
t he fl ui El“%‘i?Pa(bleﬁéF%“SfmFﬁ%g s&???ﬂ%‘%ﬂ’??é’?‘%%&“t‘%&?ﬁﬂ‘"ﬁ‘& Iamf‘%@i“&ﬂ@t‘!aﬂ%g
seal i ng neRRRudestaM6llowe DU athFheS @rthd filing TRAehife at b Giist@d GRRBPPrevidig Openi ng

and cl og thef ui.d ex rt throu oper at i.on of he act uator.
Goner al A Sppretion emEeh e pls mass i e 8026 sl oI e ) i o
fl ows pabamberh dhe¢ weziedw-hes ddridexitpert at a second end for dispensing fluid into containers. A

torpedo-like member is positioned within the chamber so as to restrict fluid flow through the nozzle in

such a way as to dampen turbulence out of the fluid in the nozzle. An actuator located within the torpedo-
like member functions so as to open and close the fluid exit port. The actuator may be attached to a
reciprocating sealing member, the reciprocating sealing member being capable of opening and closing the

- fluid exit port through operation of the actuator. Generally, fluid in the nozzle accelerates through the
nozzle as the fluid flows past the torpedo-like member.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and distinctly claiming the
subject invention, it is believed the same will be better understood from the following description taken in
conjunction with the accompanying drawings in which:

Figure 1A is an elevational view of an embodiment of the present invention in the closed

position.



BRI'EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification

conclu cl ai m; particularly pointing out and dist b&‘i‘h} 7833y M ng the
subj ecsséﬁ%%ﬁ’o is believed the same will be better d%rstood from
the foll ow ng descrl ptlon taken in conjunction with the accorrpanyl ng

drawi ngs in which: Figure Aas an elevational view of an

enbodi nent of the present invention in the closed position.

3 . Figure 1B is an elevational view of an enbodi ment of the
present i nvenfig@als i3 ai éle/20qelvignosiat entiddiment of the predentduveioR ini the dpertipasieiss embl ed
view of the cgmponen t i - Figure
3Ais a plan {\;}F’ew 0 dfs%semtbﬁ’ag °P ggl]"%g%f‘ F?ﬂ%a"@r?ﬁ%‘h%eﬁ grgfguﬁilgure 1.
Figure 3Ais &aureli@xfatplaowawOflﬁlewdéfeshrh@mhdeh@dmn@ﬁﬂlswlt he enbodi ment of
Figure 1. Figure 38 is G4 E1EvaffonlaSviédv SHBRInGadIRr0Rd offzmmb&ﬁrﬁa,u Hhuf, tur bul ent
flow fills a container. DESCRI PTI ON OF
THE | NVENTI ONFigure 4 is a depigtion,pf foamcreatigh 1sgurpylgat G?Vawsaggmﬁ"ﬁf det ail wherein like

nuneral s indicate the sane el ement throughout the views, there is shown in

Figure I A an enbodi nent tl_ E I " 1(10 GRg i nvention 10. The
present device signifi c® m created while
filling a conReferrigg now ttd thie| drawingsl in diwlletlepin lidmuneralsf ihdivate the rmae klambual ent

sour ce, Ggh gﬁ?eaki {%e S islskRh 'R dﬁu GJA% eglb&lugé% Q?%Leg.(e ozhid M thd qrstJt uﬁre{:%ﬁ ervoir

or gravity I source Is resent
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st andi ngmptlated fthel flcuindarh Ro tHae latinat Aowiéyr dehawad hemnaitteihal 431 in eds tie deezié he

dom nant U”‘ﬁ&?a&‘ !tu%l;nlen{ T,Jch%sa Ul}lﬁdevet | b HOL‘INI’ B"Tnge onL ] ng\lg ct@%nrx?erengdl sQrfan oft Had

mai nt ai ni ng I ve
el i m nat Befv sttaheli Thegrterhdtipn offthese pqmrwtldnayltﬁ the ﬁtehdmbapol dEkduigin thy cmm' bavé0 so
as 1o proyh QGeHGRE Abd the fd%mﬁ’:ﬁ %L}?ah@:h'o@@oaﬂ:f crbakib] durfnk (mnghrs}wﬂben&m ;Q.QZZ' e,

aids in transformng turbulent flowto | am nar fl I n_any event

desi r abl Baip@inisg &maaﬂgi" é‘?fdtié’rﬁ“’ﬂéf@éqs of Beulghredre e fmwoeﬂ%ﬁwcaph@s

nozzl g found that ﬁes-ﬁhﬁé Rozale €0 iovh@ t(ﬁﬁdi\@cﬁ%lenefaﬁg foP a&eiermoa ezadnceﬂolﬂmoifbﬁha 1REION
around upper .shr.o ower shr

Gevel opel paRiding 1ouil Vg it 85, B he) SR ir e Ry B, fueen

mai nt ai ndegelertpp of fluidh@ovbbroudBhematiai ns the fl ow and defines the flow annul us
in this area. Theke ﬂé Ue"éﬁﬁ:llte gnstn!; 93%12 § 2Pk Rgloxﬁwouhg%ﬁﬂrgl}d%m%lﬁergh%dt op of

the nozzle throu the annulus area around sh s 12 and
14 is where lammar flow is developed; the region around center stem 16 is where laminar flow is

maintained. Upper chamber 18 contains the flow and defines the flow annulus in this area. It diffuses the
flow from the standard diameter at the top of the nozzle through the annulus area around shrouds 12 and
14.

Lower chamber 20 contains the flow and defines the flow annulus subsequent to transformation
from turbulent to laminar flow. It converges the flow at nozzle exit port 22 to a given diameter (as defined
by the container opening). Exit port 22 acts as a valve seat for center stem sealing end 24.

Middle shroud 26 provides a fixture for pneumatic actuator 28, upper shroud 12, and lower
shroud 14. It provides for centering of center stem 16 and pneumatic actuator 28, and provides air access
to and from pneumatic actuator 28 from outside of nozzle 10. Fig. 2 shows air port tube 30 and the
channel through middle shroud 26 that allows the tube 30 to connect with actuator 28. Air port tube 30
provides 2 sealed passage for air into and out from pneumatic actuator 28. Actuator piston 31 is connected
to center stem 16 by threads as shown, or by other connecting means. Shrouds 12 and 14 may be

connected to middle shroud 26 by screw threads, by press fitting, or by other connecting means. The



Lower chanber 20 contains the flow and defines the flow annul us subsequent
to transformation fromturbulent to lamnar flow It convgé -},{}ﬁ;;“ ow at
nozzl e MY 20 to a given diameter (as defined by the CORt Arner
opening). Exit port 22 acts as a valve seat for center stem sealing end 24:
M ddl e shroud 26 provides a fixture fos pneumatic actuator 28, upper shroud
12, and |l ower shroud 14. It provides for centering of center stem 16 and
pneumati ¢ actuator 28, and provides air access to and from pneumati c

act uat or ggibd Satidwr 38, ARy B achioved bfa bl efebte metoSHR et@d ffeldQ‘;Q{errttUmgno’ige'@nd
t he channel, throug mddfe shroud 26 that al go ube 30 to connect
y e %{I"l%“sé}ﬁ

with act u’é‘f”&)fha’%ﬂs a/ﬁﬁ"}g UQR 3P IR TESRGNINE SEFIAREOF 8®efSr air into
and out from pugenshtoud | AavidUusved sShrafi. 14Aectvinia'ra0ﬁeapmsetdmapsalb fb:ﬁpne:mmesdhadr X3
center ste d S [ nectin hrouds
5 a3 B ol S S & el IR SAMBE D g DI L C2
fitting, tbe lotggytu@@qh anis of nerale &9, iwhish peoxides. for'pfgeod seal between sealing end 24 and exit port 22.

4 funct W‘seﬁfsto%ﬁmﬁm w%’seimﬁﬁl elhleMQQ BbRY Gith BYerehahiBit aneploﬁCZtZr 'Sﬁach}qu a

magnetic field exterior to the nozzle' s main chanbers acting upon an
i nter nal ReEBFONSET Peemblyr p2eings a"“é?""’o‘}“ Besiiep ohaeaRior RH KA rserct Wedowgr shroud 14,

Upper shr Qatehtot 28 ﬁ'&ﬂdels ﬁwacﬁhroﬁmi cdrfer BErf 16, ifreBy Sehiag (5ed FEd BS @fa%iehify dodsle
pneumati c _act uat or t he i nner di aneter of the flow annul us.
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and fi xesmidple sfp@éﬂéi b‘nuse*s Oa@tga a8 proviggfopp stpticyseal ﬁwsentwqur emerswwomd
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(see Fig.
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0-rings 34 pr oRéféeteing t0Figa3,siiddlé shravdab mag bavemippedogwieh h;&hﬁmadxcjfﬂxs af tothralsbate
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shroud 265uphd pbr¥¥ations B BRSr afl Rozzle NaM € O- I ngs 44 provide for a dynam o
seal between |ower shroud 14 and _center stem 1 Referrin Fig.

3, niddl e shrotdiorrticdly cpiodimentspbig p’(ﬁf"f‘ﬁ"‘f‘f?’éﬂ“&‘a‘ffﬁé?ﬂ iflusfratpckang gesprihe eéﬁbve
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ow strea g represen creatron o am Fream Sl ace
pert ur bat clmsalmchlmpdp‘mtmnstmtaremxalﬂeswpeofﬂﬁs inventjymi. | e partl cuI ar enbodl ment s
of the present invention have been illustrated and described herein it wll
be obvious to those skilled in the art that various changes and '
nodi fications can be made w thout departing fromthe spirit and scope of
the present invention and it is intended to cover in the appended cl ai ns
all such nodifications that are within the scope of this invention.




5 1. Afluid flow nozzle for dispensing fluids froma
container filling machine, characterized by the nozzl e being capabl e of

t ransf or'¥PAY3%UPBst antial ly turbulent fluid flow to subst aﬁF&éHsP B3k nar
fluid flow, as fluid flows through the nozzle. 2. Afluid flow
nozzl e for dispensing fluids froma consainer filling_nmachine,
characterized by the nozzle being capable of transforning substantialTy”
turbulent fluid flowto substantially lamnar fluid fIHmJIHw“l

conpri si Nngma i Wih&s:housi ng whi ch attaches to the filll ﬁﬂﬂ q’fméby
provi ding fluid conmunication between the filling machihe ‘%and tMhe hozzl e,
the holl ow housing form ng an inner chanber, and a torpedo-|ike nenber, the
t or pedo- | i ke nmenhdnidiNewngzzR G idishMBIREIMMSs!RNM chttdnd ABRPMLChRE, cAfactefzed 8yt I | Ct

fluid flow through th L8 . h. d turbul ence’ out of
the 11 ui oiF ROPR L ol W E Bl Sblady RS iy RS Seilhmi Biansi ng

fluids frBew as Ruihflewsikroughitielnpazly. nachi ne, characterized by the nozzle being
capabl e of transform ng substantially turbulent fluid flow to substantially
lam nar fluid flow, the nozzle having: (a) a holl ow housi ng which
attaches to thé Aifipidifiey nezzieiferdispensing:fivids fiom aspntainen Sllinpmaching whaticregzefi byii d
COMTUNI Caghk Ad2zID B4iNERPableldEtrdnk formiispCsubERnkIg irtaleh AuENMAS dh&antibil}Sanlif Ali€ havi ng
a fluid eﬁl t port at a.sec%}ﬁ ﬁ'nd,for ) gl spensi ngt_ fluid into’contalners, the
hol | ow ho %‘Y'ﬂg“f’ﬁ"ﬁf’ﬁﬁf’sﬁ‘ﬁa R OPg Whish attaches to the'fillingmachine;threby prviding Quid
menber, tévenuoicigivd betiveck cherfilling evach@iandth@mailé, @ MEibwHobstgTorni@ of RadFoRmb&0 as
to restri o the nozzle in suc A as . to danpen

t ur bul en cgé’tdg B(!trwg l%%'gwﬁteﬂ Plg %d‘f'ﬁg ho: %%rl bEing pos '(Sﬁmneg within T champer 3, asaf?r:@ifﬂ?t or

| ocat ed widithflew thrpugh the pradein|sidhe war rise damplen wibulenpe ottiobihe fiddinale bzxleopen and
close the fluid exit port. 4. A nethod for transformng
substantially turbulent fluid flow to substantially lamnar fluid flow
characterized fy™{Hd figy appzie &gr dispensing fluids fromya cpptainer Hflingymachiae, pheractesizeditly i d;

(b) chanmaé hoxgle béig dapabiiedf trdnEfoniGhy sabitantisllp thikbuRAZFldlow to substantially(£minak 8SET i Cti Ng
theI flui d§(¥]‘¢é%\évn§7cl)le%§vht‘go danpen out any turbul ence existing in the fluid,

whi | e at ’

(a) ahollow housing which attaches to the filling machine at a first end thereby providing fluid
communication between the filling machine'and the nozzle, the nozzle having a fluid exit port at a second
end for dispensing fluid into containers, the hollow housing forming an inner chamber;

(b) a torpedo-like member, the torpedo-like member being positioned within the chamber so as
to restrict fluid flow through the nozzle in such a way as to dampen turbulence out of the fluid in the
nozzle; and

(¢) an actuator located within the torpedo-like member which functions so as to open and close
the fluid exit port.

4. A method for transforming substantially turbulent fluid flow to substantially laminar fluid
flow characterized by the steps of:

(a) providing a source of fluid;

(b) channeling the fluid through an output nozzle;

(c) restricting the fluid flow so as to dampen out any turbulence existing in the fluid, while at the
same time maintaining acceleration of the fluid through the nozzle; and

(d) directing the dampened fluid through an output nozzle exit port.

5. The nozzle according to any of the preceding claims, wherein the nozzle comprises a hollow
housing and a torpedo-like member, the torpedo-like member being positioned within the housing so as to

restrict fluid flow through the nozzle in such a way as to dampen turbulence out of the fluid in the nozzle.



sarme time maintaining acceleration of the fluid through the nozzle; and
(d) directing the danpened fluid through an out put nozzle exit port.
5. The wosgssysaccordi ng to any of the preceding clains, REEVENHNe nozzle
conprises a hollow housing and a torpedo-I|ike nenber, the t or pedo-1Ii ke
menber being positioned within the hou§§ng so as to restrlct fluid flow

d

}E'rgﬁghngggl ghzzl e in such a way as to danpen turb Immmln)m“mll 'm flui d.

6 6. The nozzle according to any of the precedithg scl &i ns,
wherein the nozzle is renovably fixed to the filling nmachine. 7.
The nozzle accamlie Adkzik Gecardiig fofany SrehelpreRsdnidicnsClitelifihe dokileliéi@hovalliRkddSd NY a
fluid eXIETﬁ in the nozz% . 8. The nozzle according to any of
t he prece %ﬁ%ﬁW& further conprising an actuator, located within the

t orpedo-1ike menber, the actuator being attached to a reciprocating sealing
menber, the regi |k | e.

¢l osing the feF -@E g%%% 5&39::@2{% &&E%?é@@dﬁrgt&?alrﬁ%&?e%ﬂagﬁsm% @emlgpo 6'?‘31?1 of
the preceweagy cl ai ns, mhereln fluid in the nozzl e accel erates through t he
nozzle as the fluid floms past the torpedo-like nmenber. 10. The
nozzl e according to any of the preceding clains, wherein the actuator is
attached to a ¥ g@r Bezgle agcprige toaay phtks H’Fé?ﬂ%’@r"am{sh@“‘?ﬂémf‘%@éﬂ PGHgtoB dogpiedy g
menber bewithih thappedodik®meies, tieRftuad Beifg Madhedio ta fipfocdtinglsealing nefler,ithet hr ough

operatio nreg;];rogagng seaa(fi%éJ I%En%‘ei' being capable of opening and closing the fluid exit port.

9. The nozzle according to any of the preceding claims, wherein fluid in the nozzle accelerates

through the nozzle as the fluid flows past the torpedo-like member.

10. The nozzle according to any of the preceding claims, wherein the actuator is attached to a
reciprocating sealing member, the reciprocating sealing member being capable of opening and closing the

fluid exit port through operation of the actuator.



