PATENT 30757/39921 CONVERGENT SPRAY NOQZZLE APPARATUS

Field of the D sclosure 100011 The field of the

di scl osure generally relates to a convergent spray

nozzl e apparatus and, nore particularly, relates to an
apparatus and nethod for preparing food in an

aut omat ed fashion with a convergent spray. Background PATENT
of the Disclosure 10002] Many foods today are prepared757/39921
in a highly automated fashion. Exanples include

industrial sqpaiy BREFNT SPRGOYNOZZLRAA PPARICRUShe

like. I'n many of these instances, it is necessary to

spray or otherwi se apply various |ngred| ents and

seasonings to the fooBicht efhetDibdosuyepr epared. One

exanple woul d be in the preparation of snack products,

such as goomlo aiveeld &f the disteure@eadrall ¢ Ril@gs fdaveonverient spray
processe cut and deep fried, baked' or otherw se
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suc Sprtes or ngs ten I'n
awder form,to the ared otato chip. In order to
f"og’ﬂglﬁ‘}“é‘“’toﬂéﬂlcq{‘?éhlogé‘ﬁ HYSTEEH Yt 0 the food product

bei ng prepared, a blnder of sorts is often used as
well. In the case FepiSlosSHen a bi nder
coul d be provided |n—t‘ﬁl ‘ﬁde?% corn oil,

veget abI The e
can be m Q%J'lprl ?nytfgogse{(ﬁ@y %ﬁeéjﬁ%’rage o' ’glg ﬁﬁ)%%(&pfasmon
separa applled 0003] Fb ver, curr t.here

Exginpien giuseadisil [sye \baqum e&aagﬂreayng Q&drkec A gpany of these
whi ch can spray such seasoni ngs, binders and additives

mstamces, (in$ icersaratl spsayadn etheraise dppbthrloas.mtgmh ois and sdasenings to the
It would therefore be advantageous if a foodspray

focRiRbd R bEIhg préiafed. DOMEexahpié ®Puldtedh tiepitsaretunvef pack pivducts,
. spray oils, liquid sugars, dry seasonings, and

such as potato chips. Afler the potato chips have been processed, cut and deep fried, baked or

otherwise prepared, it is often desirable to provide scasonings such as salt, spices or other
flavorings often in powder form, to the prepared potato chip. In order (o ensure that the
seasonings adhere to the food product being prepared, a binder of sorts is oflen used as well.
In the case of snack products, such a binder could be provided in thg form of oil such as comn
oil, vegetable oil, or the like. The binder and seasoning can be mixed prior to being dispersed

or being separately applied.

[0003] However, currently, there are no commercially available foodspray
applicators which can spray such seasonings, binders and additives in a uniform, adjustable
and highly automated fashion, It would therefore be advantageous if a foodspray applicator
were 1o be created which could convergently spray oils, Jiquid sugars, dry seasonings, and

other items uniformly upon a food product being prepared.




other itens uniformy upon a food product being
prepared. | PATENT 30757/39921 Sunmary of the
Di scl osure 100041 In accordance with one aspect of the
di scl osure, a food preparation systemis disclosed
whi ch conprises a conveyor, at |east one spray nozzle PATENT
assenbly, a supply of edible material, and a source éﬁ?iﬁ39921
fluid. The conveyor is adapted to transport a supply
food product. The spray nozzle assenbly is positioned
proxi mate the convey8nmmminy ofithpDisclosune edi bl e
material and fluid are each connected to the spray
nozzl e asiyeody y.Inht@rdamcawithime zkgecasbihiaidiseldsord, wdssl preparation
first conduit, and a second conduit. The first conduit
S O o S SRt Y PRy e (SELS. 2 supply
t roduce an, edi bl e t.eri.al spray .pattern for
of bpRPHE 1o ST £ esco TRuR B cifogt S Aitritis et spnply of
anot her aspect of the disclosure, a spray nozzle .
focskpyadusty The sprap ppgale asseably 18 pagitieRqdprox i e conveeet The supplies
is disclosed which conprises a first conduit, and a
of sdiblencatedaldud tfuid e chélr sdnneanditd theispragoiaptledsseobbye The spray
connected to a supply of fluid. The second conduit is
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10006] In accordance with anot her aspect of the
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supply of binder through the spray nozzle assenbly
di recti ngogo§UPnh Ycddkdfdt Vi aﬂﬁfrl]ﬁ:f %ﬁe%t Jﬂﬁ@@ﬁgﬂoﬁdgﬁ,ea spray nozzle

spray nozzl e ‘assenbly, mxing the binder and edi

mat erial downstream of. t he ray 0zzi S
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duct . .
cm?dru(i)l, 3:5;1 a second conduit. The first conduit is adapted to be connected to a supply of

fluid. The second conduit is adapted to be connected to a supply of edible material.

[0006] In accordance with another aspect of the disclosure, a method of
preparing food products is disclosed which comprises the steps of conveying a supply of food
product, positioning at lcast one spray nozzle assembly over the food product, directing a
supply of binder through the spray nozzle assembly dirccting a supply of edible material
through the spray nozzle assembly, mixing the binder and edible material downstream of the

spray nozzle assembly, and depositing the edible material and binder on the food product.

[0007] These and other aspects and features of the disclosure will become
more apparent upon reading the following detailed description when taken in conjunction

with the accompanying drawings.



100071 These and ot her aspects and features of the

di scl osure will becone nore apparent upon reading the
foll owi ng detail ed description when taken in
conjunction wth the acconpanyi ng draw ngs. 2 PATENT
30757/ 39921 Brief' Description of the Draw ngs 100081
Fig. I is a schematic representati on of one enbodi nent PATENT
of a food preparation systemconstructed in accor dam{57/39921
with the teachings of the disclosure; jO0O091 Fig. 2 is

a side view of oneBdeliidcicniphivnaf thenDaawimgsof spray

nozzl e assenblies positioned in a food-conveying

syst em cquedg)UCFRd 11i9, 30T MaRES ciintdioh RE ont EABBAIREHt 6f a food
the disclosure; 10010] Fig. 3 is a front view of the

. f l. ' ' : ‘ i.0.
ey Ry RGAIE SR LA L B OBt
assenblies of Fig. 2 taken along line 4-4 of Fig. 2;

and 10013d0d9]9, Fig, 2Ss aRideRidw 8Rshd abidimesvsiah 20§ of spray nozzle
spray nozzl e assenbly of Fig. 2. 100131 Wile the

s A AR L e B PRI e i e
i,ve enbodi ments thereof have been shown in

il.lustrati,)
teaglhnesoidh Al5Elo8W&: wi 11 be described below in detail. It

shoul d be under st ood, however, that there is no

i ntentionohy)l | Wd 3tibg 1AheGle@BIMRe hivay SespPRatdbieCast@hitiRes of Fig.
di scl oseg bm] (ﬂé t3h|€§g%?1]t§rl§ry, 1tﬁehel ai‘){nergti on is? tso SO

5. COver all nodifications, alternative constructions, and
: .

[0011] Fig. 4 is a sectional view of one of the spray nozzle assemblies of

Fig. 2 taken along line 4-4 of Fig. 2; and

[0012]  Fig, 5 is an enlarged front view of one spray nozzle assembly of

Fig. 2.

[0013] While the following disclosure is susceptible to various
modifications and alternative constructions, certain illustrative cmbodiments thereof have
been shown in the drawings and will be described below in detail. It should be undersiood,
however, that there is no intention io limit the disclosure 1o the specific forms disclosed but
on the contrary, the intention is to cover all modifications, allernative constructions, and
equivalents falling within the spirit and scope of the disclosure as defined by the appended

claims.

Detailed Description of the Disclosure

(0014] Referring now to the drawings, and with specific reference to Fig. 1,
one embodiment of a food preparation system constructed in accordance with the teachings
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equi valents falling within the spirit and scope of the
di scl osure as defined by the appended ¢lains. Detail ed
Description of the D sclosure 10014] Referring now to
the drawi ngs, and with specific reference to Fig. 1,
one enbodi nent of a food preparati on system construct edPAT}:NT
in accordance with the teachings -3 PATENT 30757/39921
of the disclosure is generally referred to by r ef er entdd?7/39921
numeral 20. While the depiction and follow ng text

of tie Idisclvsuread gemaraliparcidryedvio by refespec tumeral B@  Plalsahatcpnation and
of a food product such as snack products, it is

fo]ld\ﬂ.d?j ek padl] bBatadt PENRaERCRIAaSpedt 18 R Hselslsfa 08 p&luct such
used in the preparation of many other food products

P G PO e
preBnatits o1 Brny PT FORQ PEPBIS il oing. 6ol g T Eped ggods,candics,
the system 20 may |ncI ude a tunbl er 22 adapted to

cerealgriang theolike.t urn, or ot herw se expose all sides of a
food product 24 in a repetitive fashion across a

| at eral wj 2 The t | er. i ncl ude bl ad
he T o IOBH £ g T A SLgfTts o Bt 5r a8y 8'ood produc
rein, "caonveyor" is understood to nean a mechani sm,
24 P‘@Fh Aovedistian #*a@;dAﬁ shavr in Figi LHhe cenysypred t E%FW@C%@B lwemcmde a
exanple. It is also to be understood that the tunbler
tungigenitBidddpted tp twobldeaycaorma ot othpovienex fose all giesobx {eadgiroduct 24 in
food preparation system wherein upstream of the

a rdpefit €faskidn\Werssla Recrd B idan 36.STAE tuditder iRy inpfudipartl ade drhike like for
ood product 24 to the condition they are |n upon

i g@@g?&odﬂ%g{i%@%ﬁgsc\?ﬁf Hd.cog&%\gﬁt Egﬁ?%r and |ng t)ﬁe

me@hamsm h)r moving a foed product, with a tumbler being but one example. It is also to be
understood that the tumbler 22 would be brovidcd as a component in a more extensive food
preparation system wherein upstrecam of the tumbler 22 would be various stations for
preparing the food product 24 to the condition they are in upon reaching the tumbler 22, and
downstream of the tumbler 22, various stations would be provided for handling the preduct
thereafter. For example, in the preparation of potato chips, stations for cleaning, culting,
deep frying and baking would be provided upstrcam of the tumbler 22, and stations for
packaging and transporting would be provided downstream of the tumbler 22. 1f tumbling of
the food product 24 is unnecessary, the conveyor could be a conveyor belt or other suitable
mechanism (not shown) that moves the food product 24 without tumbling, overturning, or

otherwise mixing,.

]0016]  As also shown in Fig. 1, the food preparation system 20 could

include a plurality or array of spray nozzle assemblies 28 mounted over the tumbler 22 upon
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thereafter. For exanple, in the preparation of potato
chips, stations for cleaning, cutting, deep frying and
baki ng woul d be provi ded upstream of the tunbler 22,
and stations for packaging and transporting would be
provi ded downstream of the tunbler 22. If tunbling of
the food product 24 is unnecessary, the conveyor coulg
be a conveyor belt or other suitable nechanism (not 07
shown) that noves the food product 24 w thout tunbling,
ong Rl $HPRGT bors 30t hisranivisioned Khah ghe suppars barsd), and thustuom of spray
in Fig. 1, the food preparation system 20 coul d
nokzie hesdmblicp? &rveduld e provadeddy theftusiplien 22 v 2z alsls désthice @S ensure
28 nmounted over the tunbler 22 upon -4 PATENT

1(1&91?15:1@%99&9%%]1@&&@’(]& &t Hegbbd ﬁardﬁcla).q» Hdr ck&n?le the spray nozzle
envi si oned that the support bar 30, and thus array of

es 2
o Pt 25500 B BRREE PG Rn Ao Binucly pEpeh U HET l'gi!fsaa%qvg the food
qulpl icati on of the seasoning on the food product
Figdbapieblen e Kpilhylsade apted thyy dammrax sraaymm ageemblies 28
pl aced between approxinmately nine to twelve inches
mayteiadithecftoedatenat witlie 26 iohthieemblenBR drut 28uld latsowixkdnddbsjmst a
be noted that the array of spray nozzle assenblies 28

pofitys o KEIACtrAIRRIAANEE. 118 ddafiRhab (W spdy 1RBzefasédnebiies 78] @k food
22, but could al so extend for just a portion of the

pi Jgataﬁﬁ IS:( tzzg faﬁlhcr lpc]{’}@&' téugggzis‘?z (th:‘alb?@ﬁﬁyerﬁpéﬁ#l‘?as zhgowdered

ood ation systen120
sca&gwag,roggm% @5435#‘?73"4@ or%go&? Héqdlug{) oat:& appfa&{hoﬁ%g ?ood product 24,
gaseous product to be applied to the food product 24.

100171 Theoipod THe98&d ﬁxteb%t@wﬂs% 20 n®Mnd1ndd #Qﬁ)p@y 34 of edible
supply 34 of ‘edi bl e materi al such as a binder ik

8’ s3tid O?]%ﬁ %od@;é@éo%g%&}dﬁkﬁgqaee applied 1o the

probuce
lication of th seas ni the food p
foc%%%oducl or 10 assisi w1tﬁ the app 1ca1llno ) ofo he seasoning to hc ?oodt proéuct 24. The

food preparation system 20 also includes a supply 36 of a fluid, such as compressed air 36, to

PATENT
57/39921

magéalﬁnll Imgc GJ z{gga Ph%ercf#k

assist with the application of the seasoning and, if utilized, the oil to the food product 24,
Such supplies 32, 34, 36 can be provided in any number of conventional forms with the
depiction providing the supply 36 of air in the form of an industrial air compressor 37, the
supply 34 of oil in the form of a tank 38, and the supply 32 of scasonings in the form of a
loss-in-weigh feeder or hopper 39. The air compressor 37 can be a conventional design
adapted to produce any desired air pressure, such as but not limited to 80-115 psig. The
hopper 39 could be provided with a screw conveyor 40 to enable the seasoning 32 to be
moved through 11s outlet 41. The seasoning can fall by gravity fecd into a ventura air eductor
70 and be carried by eductor vacuum to the spray nozzle assembly 28. A valve 41 or the like

may be used to direct the compressed air 1o the spray nozzle assemblies 28 and the supply
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food preparation system 20 al so i ncludes a supply 36 of
a fluid, such as conpressed air 36, to assist with the
application of the seasoning and, if utilized, the oi
to the food product 24. Such supplies 32, 34, 36 can
be provided in any nunber of conventional fornms with .
the depiction providing the supply 36 of air in the PATENT
formof an industrial air conpressor 37, the supply 3757/39921
of oil in the formof a tank 38, and the supply 32 of

ling 42 somiilhbe deseribbe irf furdrendetail héross -A meveingpufigedemagbe provided to
hopper 39. The air conpressor 37 can be a conventiona

dird@Ih@i] fidcpde eshil T8 MFAGHGENRN ke FRIA tRin 1o REESTHY Bozzle
such as but not limted to 80-115 psig. The hopper 39

RN 2E1PE SR SR ORER, 1T, 20,52, Tt

rough its outlet 41.
The seasoning can fall by gravity feed into a ventura

ai r educt|0o18]70 RafétriRg n6*16 IFeE 20¥ bedsia tvidw BAtdWRaly @ kfay nozzie
spray nozzle assenbly 28. A valve 41 or the like my

ass@%b”?&efis Fs‘?:lc%‘icﬁ'ﬁtn lg%ﬁl 29Sﬁ?ﬁm@)nrthér‘él[gAEz%N?s?ﬁﬂynozzle assembly

nozzle assehnlies e suppl'y

30757/.3992 her
ZSaserngmci B e b 2Pt Pgm%c i Ay Raee Al ey More
ect the oil fromthe | ank 38 through a flow neter 78
Sp%rﬁpallr:ieﬂwswlx e &heanpests $ha wipplyddeinif tesactsof the gpray nozzle
dynamically controllable manner. 10018] Referring now
assembBen?8, 2necar botre supply bvesdi2 At el 498 aymodt (bpsigpplnd2 pf seasoning to
assenblies 28 is depicted in the tunbler 22, As shown

cadhNETtBE hra sy RcAaNbIQZR, ﬁmﬁ§§1§dﬁl§l’ Mne 28 cdrincbis Uk 1036 of
t he suﬂ%dft bar 30 and provide th a nunber ofﬁﬁﬁﬁgt

cox%h&?%d a 45 fa(?lpgffht: sﬁ@glnﬁzzlg SQSEHJBWS 3¢, nf“mé 4f Qﬂ[‘ﬁ@tcz?n f)ps‘ny

e spray
nu]&ugﬂ | h?ﬁ]élogﬁlp%ngtuész bBlf assllégglglgqt %’5 I 121(\3?3 ]éigi ip @?)%t}ﬁéo% ration, the
spray nozz| e assenblies 28, and a supply. line 46
mag’éwhé@mswbﬁg the gspdyt apeapstrucied should be sterilizable. Accordingly, one

suitable material would be Nylon®, although other polymeric and metallic materials are
possible as well. A support bracket 47 may be provided to support the spray nozzle
assemblies 28 and supply lincs 42-46, with scallops 49 being provided to secure cach of the

lines in position.

10019]  With reference now to Fig. 4, one of the plurality of nozzle

assemblies 28 is shown in detail. As depicted therein in one embodiment, each spray nozzle
assembly 28 includes a conduit 48. Conduits 42A and 42B may be positioned relative to the
conduit 48 so as Lo Jaterally flank the central conduit 48, although other arrangements are

possible. For example, conduits 42A and 42B could be positioned adjacent to the conduit 48

in a lateral, above or befow orientation. In other embodiments, the multiple conduits 48, 42A




conpressed air to each of the spray nozzle assenblies
28. Lines 42, 44, 46 can be any nunber of conventiona
conduits, but as the structure is involved in food
preparation, the mterial fromwhich the conduit is
constructed should be sterilizable. Accordingly, one
suitable material would be Nylon', although other PATENT
polynmeric and netallic materials are possible as wel $0757/39921
A support bracket 47 may be provided to support the

ang A2 B yowidbeipesitiasskbimiincedy 2Berantchgslagpby, d dirvesar oPienBlion or any other
with scallops 49 being provided to secure each of the

cotfigiestionsunesdid & iven $ARE Ytodlict hpplivher.ence now to Fig. 4,
one of the plurality of nozzle assenblies 28 is shown

in detail. As depicted therein in one enbodi nent, each
spray noZ8020] adsshbwvy bed indigsudend 3, beatsupplzdine 46 dirccts
Conduits 42A and 42B may be positioned relative to the

coppreeleidtaidiBtosthe asndudt 48ati€nial foyd prail 2heqereer suah appliditibh, then (he
48, al though ot her arrangenents are possible. For

oi] SRS 4 &ﬂ'ﬂﬂ%ttasslﬁeg A mﬁ% (f Emgpy!lngmgglgpw {diANRLS. Accordingly,

adjacent to the conduit 4 in a lat above or

b o PR 52 el S 35364 HE05% whiidbergh Ghoer 5.

.be positioned in linear|y alternatjng fashio a )
G"éantgamﬁeraﬁeioé r‘ﬁed%‘Fﬁf’H”B‘?A ‘ﬁhi}"‘t‘?’ﬁ émﬂ@ &HPFlgﬂﬂna?fin the nezale aytlet, the oil
to a given snack product applicator. 10020] As shown
is ibesadidtelyRilgsize@ amhat|@sed ing drsired sjppy patlarmE6 46t off the obgzle outlet 54.
conpressed air into the conduit 48. If the food product

FoRék ah i) RS r DY A eRP BdUi1€ BhVeODN Mantshepe, Llsoughiih ofiRedpplications, the
44 can direct a streamof oil (or other binder) into

sprtggfizln@ém deiil b%%u%%ﬁﬁgxﬁgicg?}r\(%i cal, WP %f‘leﬁ‘d Mr&{dllggﬁf raiﬁl?roﬂ shape, or in

vated, th are released thro
sence 0O

nozzl e aut.l et, 54. i ven the pr [ the ..
npREERGT Snet papes e b Re R G RRERGT BT ok B v 57 g0
tlet, th il ‘ , , .
ren?ol{re aepin 57 freon? Ithc nozzle outlet 54, thus enabling the pressurized air and oil to be

expelled. Compressed air provided through supply line 59 may be used to activate the gun

trigger 52.

{0021] In one embodiment, the fan spray pattern 56 results in an angular
arc of sixty five degrees, bul it is certainly possible 10 tailor the arc as desired by adjusting the
air pressure or size and shape of the nozzle aperture. Concurrent with the oil spray, seasoning
carried by compressed air is discharged from the outer conduits 42A and 42B in desired spray
patterns 58 and 60, which may overlap and converge with the spray pattern 56. To facilitate
this, the conduits 42A and 42B may include outlets from conduits 42A and 42B which are
inwardly angled toward the conduit 48. For example, the spray patterns could have {an
shapes. As with spray pattern 56, other types of spray patiems can be mounted, including,

but not limited to, cylindrical, conical, ribbon, intermittent, oscillating or the like.
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is imediately atom zed and rel eased in a desired spray
pattern 56 out of the nozzle outlet 54. For exanpl e,

the spray pattern could have a fan shape, although in

ot her applications, the spray pattern could be

substantially cylindrical, or extend in a rectangul ar

ri bbon shape, or in any nunber of other shapes and PATENT
configurations. Actuation of the gun trigger 52 coul P0757/39921
renove a pin 57 fromthe nozzle outlet 54, thus

enabl i ng [0022] pr dssurcsutted the foregudngidiretity inefromaf¢hd sotay nozzie
Conpressed air provided through supply line 59 may be

assetblY 380 haelliandkeusbhifig Gofverfd hifiaalx Sor td BEiA HepdsiRABdn the potato
enbodi nent, the fan spray pattern 56 results In an

. - . i i | . B i nl
cnBEOHS LSSl Sidft BY BB S8l bd PSRl
[ r.essyre size . and shape of the ngzzle aperture. |
CC”?EBL%‘{;WP%% ’Wd?‘helfﬁ%“liﬂg B ApLcERS ﬁi"n‘% maype B%"%ﬁ’ proximate a
conpressed air is discharged fromthe outer conduits
fromamlegrdheperziansdenblicsd 8s prsshowpdn Fig. s 1Blain 62 60ny heprokided with
may overlap and converge with the spray pattern 56. To

slotk #ditd bllaw dor laferd vaiiisglinondhe §faytpAonnd 14 2Bdiney, it ndll be@oted that
outlets fromconduits 42A and 42B which are inwardly

slof@8@ledhlooMRY ﬁl &t ﬁ@i:gg%i rEl gﬁ:g-lo RIR Rt ay wit ﬁﬁﬁhﬁ?ﬁ?&’ening the

8
patterns coul d have pes. As with spray pattern

oo e B B S BIE BB RS g it heghis
ri bbon, intermttent, oscillating or theJi.ke. -7

thatpmpgﬁﬂt 64ppdshuspgoyit 430 29proxwded apavg i ceipduitds, and the other slot 64
foregoing, directly in front of the spray nozzle

andaogdwib HYB 28prokiled beloanidie seadiom & gnetirey endped amehtsyiadditional slots or
prior to being deposited on the potato chips. To

othéranédhahiding cpi R pradidehi®towofor hiiasieiehess herenddis 422%nd 42B in
and 42B relative to the <central conduit 48, and their '

later£3 BY !ofhie{“ girgcﬁfo%’ aP @l ©Mbteoir Rh 3lifer BALIRY A&, HeRbhd&T or conduits

pr oxi ma
can be provided at the same height as the conduit 48, or at different distances from the

conduit 48 than that shown.

j0023]  As depicled in Fig. 4, the system 20 could include a nozzle cleaning
or blowoff sysiem 66. As shown, the cleaning systern 66 may include an outlet or blower
port 68 positioned proximate the outlets 54 of the spray nozzle assemblies 28. The system 66
may include an inlet connected to the supply 36 of compressed air 36 that also feeds the
conduits 42. In so doing, a vacuum can be created to carry the powdered seasoning from the
hopper 39. The cleaning system 66 can be used continuously or intermittently so as to direct
a stream of compressed air or other {luid to the outlet 54 and thus facilitate cleaning of the

outlet 54 ensuring that the spray exiting therefrom is able to maintain consistency.




front side of the nozzle assenblies 28. As shown in
Fig. 5 the plate 62 nmay be provided with slots 64 to
allow for lateral variability in the spray patterns. In
addition, it will be noted that slots 64 are provided
at offset heights related to the central conduit 48,
thus widening the spray pattern. Mire specifically, | n PATENT
t he depicted enbodi nent, the slots are at offset 30757/39921
heights in that one slot 64 and thus conduit 42A is

provi ded [@bddle (The foahpieparaddy syshan 26 earvtleeincideta élective cover
and conduit 42B is provided bel ow the conduit 48. In

68 @k Rafing AbRAL ﬂﬁﬁﬁ'}%g oddstial, inoRaés 28 AldSsuPport BAINED to thus ensure the
mechani snms coul d be provided to allow for adjustnent of

sarﬁﬂr ecﬁﬁ‘l@%ftlﬁ’c é‘j?do‘.li FH}:d '\}g!%S)rbl%clwcacto%E 8 On %ﬂ%ﬁuf 'lcturcd of stamless

I'ons as over er e
it or..condui rOV|d d, at, t he sane h

stogEer e BRI 4 1 51y Hea0RIF ariaria clrciddhcags DR e A
conduit 48 than that shown. 10023# As depicted in Fig

clegning ypstey SHeme A6o pesditrablymednudiesturcd of sihialass elgeli sugh as)rbul not limited
bl owof f system 66. As shown, the cleaning system 66 may

10,1306 Istadtdesa el idr &Imiddr rédsower port 68 positi oned
proxi mte the outlets 54 of the spray nozzle assenblies
28. The system 66 nmay include an inlet connected to
the supplW0BH ofin eperpbies degifogd prawralnasyderaclcanbe ltSﬁfbto coat a
conduits 42. In so doing, a vacuum can be created to

focalgrrogudt B¢ vitvaeediblc seastm 38 guélr @m tdasonip@paher3mwdeheand can help
cl eaning system 66 can be used continuously or

scduPé ﬁ(cmqéis@ﬁﬁﬂgy o?ﬁo\ﬂ&r&@ 118 1668 f)rod%ctsi.éf L35 114 SMotlsR ¥IRS HRtkrial 34
air or other fluid to the outlet 54 and thus facilitate

sucﬁ]l a%adrHlH(gel qfkc p B”\?éf)tréﬁb% ﬁ]% b%ﬂ?e&‘ 55 84 g&l@&l]lhg 92 3P E@ﬁ@eégm g spray

exiting th ere intaln cons

ATE 30757/ 39921 41 The fo . ar on s
Patis e oot PN SR B PR T b Ao 34%@@@%%?4%&0@ product
across the array of sp ray nozzl es 28 and support bar 30

24+ hisppgier @ng@g@c{m@nsum a uniform coating of both the seasoning and oil on the
food product itself. More specifically, once the food products 24 are communicated to the
tumbler 22, they are ¢xposed to the convergent sprays. In the tumbler 22, the food product 24
is continuously everturned or otherwise presented for coating with the oil 34 and seasonings
32. Concurrent with such motion, gun trigger 52 is actuated to thus relieve the pressure
within the conduit 48, thereby expelling the oil 34 and air 36 through the nozzle 54. Inso

doing, the oil 34 is immedialely atomized and discharged from the nozzle 54 in the desired

spray pattern 56.

[0026]  Adjacent ihe nozzle 54, the conduits 42A and 42B similarly spray
the seasoning 32 in spray patterns 58 and 60. By controlling the air pressure within the
conduits 42A and 42B, the spray patierns 58 and G0 are tailored so as 1o converge with the

spray pattern 56 a suitable distance in front of the nozzle 54, and prior to application upon the

-9.




sanitary nature of the operation. The protective cover
68 can be manufactured of stainless steel or. other
sterilizable and easily cleanable naterial. In
addi tion, the nozzle 28 and cleaning system 66 are
al so preferably manufactured of slainlcss steel such
as, but not limted to, 316 stainless steel for PATENT
simlar reasons. 100251 In operation, the food 30757/39921
preparation system 20 can be used to coat a food

f'oqglrquuql 29 mopinghwithingte hinablemdZerMateoser, by provading a plurality of nozzie
seasoni ng or other powder, and can help secure such

sprag asembligs2Dhcrogwielatdral Width feefihpradblet 224hé Shifém coatmg of the
anot her edible material 34 such as a binder |ike oi

sca@éﬁnﬁg_{ A4 difadr e R’sﬂ@ﬂ c:%‘sls ﬁ]@%ﬁﬁ%ﬂm AL tﬁéf bE‘Iume of the food

converging spray patt two are a

i ent or to 05|t on the fao
i icie barbesisra B Fibe firiiagPhel B osrd b “Hﬁﬁsffl?ﬁﬂﬁg other
coating, of both the seasoning and oil on the
ahqw@jw(gllemaygm arejpgrablep&er examaeynulgplegown ef p@y&p dSSCmbllCS 28
products 24 are conmunicated to the tunbler 22, they
cowdd exteng oloag theolatche vadh\2% gfahe tusidslery sr inl amothee direstidnescross the
22, the food product 24 is continuously overturned or

undibe MMbRBvEY ARepFShdAk afe:%uwag 28%bihd bB S RintedPdr@NY in the tumbler
seasonlngs 32. " Concurrent with such notion, gun

28.t b %gﬂn dﬁ%nr% 39}1 H%z[%{jwi réjflelbim(i(%:%)gé Vdemhl?ﬁ;%eo&ﬁémf Mgﬁntmﬁ;d
ir.36 throu nozzl e g In sq d0|ng the oil 34
°”‘F‘§‘“|‘%5ré‘6‘? RAS& ‘59 HeAcaPeAibE PESHIBYEE PRom t he nozzl e
54 in the desired spray pattern 56. 100261 Adjacent
the nozzligopr. §iNGn RGeS Ge éc%f\u?anﬁg'@&h%ggdf@sé Lis@BERY can be

t he seasonlng 32 In spray patterns
oG IRbAS Rt r%?f%*?wrc‘?%“%fawsﬁlsi?*é'ytw?ﬁ*“c?éapé'bca*w" of
as .to converge with the spra Battern 56 a suitable
ScagoiRBAEbINACT M AKAI 0 § FRodispdich &g PPATedr i Arius modifications

appl i cation upon the -9 PATENT
thereof can be employed as will become readily apparent to one of ordinary skill in the art.
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30757/ 39921 food product 24 noving within the tunbler

22. Moreover, by providing a plurality of nozzle spray

assenblies 28 across the lateral width 26 of the

tunbl er 22, the uniformcoating of the seasonings and

bi nder are assured across the entire width and thus

vol unme of the food product 24 being processed wthin PATENT

the tumbler 22. It is to be further understood that 30757/3992]

other alternative orientations are possible. For
Whatasbllgimaikt i pl e rows of nozzle assenblies 28 could

extend along the lateral width 26 of the tunbler, or in

anot her i r ectq piddgfrEneRidnSstehl b pFisinpor eover, the
spray nozzle assenbli'es 28 Could be nounted directly in

roadi 1y oranvSPuadielle ARG b ool bkt T

orientations are possible with the, scope of the present

i nvent i ofit 14 @D? £P1RY NEEElE pREFBLOPCSIRNICd PERYiAte the fenveyor;
teachi ngs of the disclosure can be wused to provide a

f ood prepanptly of cdipit rented alsuomnegeditodbe spray eazalg assembly; and
produced application of seasoning and binder materials

to a food spireduf NuiiongcedRahedprayabide sssembly; i cati ons
t hereof can be enployed as will becone readily apparent

to one ofyFA ﬂﬁ{%F%d&‘giaﬁ%ﬂtgﬂﬁ{,m*“f&TEm 30757/ 39921

What is Clalne reparati on system

conprising: a canveyor .adapted.to.transport a supply of

Fo0n proust - & S CREB e BREBRE ccrory

posi ti oned proximte the, conveyor; . a 's;iggl of edible

materi al conne®5%@ng EORL agjncsit the Hrgt g0l pEypelipgithe gdible

source of fluid connected to the spray nozzle assenbly;
mapdrial,dha fitshend prcayd parrkiite baing @nbhged inpradies an edible material spray
pattern for applying io the food product.

2. The food preparation system of claim 1, wherein the array of spray

nozzle assemblies are all mounted on a single support bar.

3. The food preparation system of claim 1, wherein the support bar

exlends across the entire Jateral width of the tumbler.

4, The food preparation system of claim 1, further including a protective

cover extending over the array of spray nozzle assemblies.

5. The food preparation system of claim 1, further including a cleaning

system positioned adjacent the first conduit.

0. The food preparation system of claim 5, wherein the blower port is

connected to the source of compresscd air.

-11-



a first conduit for expelling the fluid;, and a second

conduit adjacent the first conduit for expelling the

edible mterial, the first and second conduits being

arranged to produce an edible material spray pattern

for applying to the food product. 2. The food PATENT

preparation systemof claiml, wherein the array of 30757/39921

spray nozzle assenblies are all nmounted on a single

support bar. 3. The food preparation systemof claim1,

wher ei n t?he sdbgdped prgparalionsisteraet Jaign 1 nwhesgainy the supply of

|ateral width of the tunbler. 4. The food preparation
sewsysing m @bvidcdima lossfnmicigr feedee)] udi ng a protective cover

extendi ng over the array of spray nozzle assenblies. 5.

The food preparation systemof claim1, further

i ncluding a C"I%@%&Qpr%?&hﬁéﬂ PR&Nt bOASth BAVRGEMhe B&isoning is

first conduit. 6. The food preparation system of claim

) rein.th I r i nnected to the source
“"g‘Fdl@ﬁ%ﬁ’é‘%‘k&%ﬁ'??ﬁg\s&ingﬁsﬁﬁl\ﬁd”%%’&sw 39921 7. The food

preparation systemof claim1l, wherein the supply of

seasoning is ovided in a | oss-in:wei feeder, 8. The, .
Fo0d. pr ofar at 108 egCRTeRTsfor RaTem 8 CIoFBl oV R Edbe Sipply Sf cdible
seasoning is carried to the outside conduits by a
majerelifra €dwing. . 9. The food preparation systemof claim
1, wherein the supply of edible material is a
seasoni ng.
10.  The food preparation system of claim 1, wherein the source of fluid is

compressed air,

11.  The food preparation system of claim 1, further including a supply of

binder connected to each spray nozzle.

12.  The food preparation sysiem of claim 1, further including metering
apparatus 1o édjuslably contro] the flow of oil, scasoning and compressed air to the spray

nozzle assemblies.

13.  The food preparation system of claim 1, wherein the food product is a

snack product.

14.  The food preparation system of claim 1, wherein the outside conduits
include outlets angled inwardly toward the central conduit outlet, spray pattemns from the

outlets converging in front of the spray nozzle assemblies.




10. The food preparation systemof claim1, wherein the

source of fluid is conpressed air. 11. The food

preparation systemof claim1, further including a

supply of hinder connected to each spray nozzle. 12.

The food preparation systemof claim1, further PATENT

including netering apparatus to adjustably control th

flow of oil, seasoning and conpressed air to the spra9 757/39921

nozzl e assenblies, 13. The food preparation system of

clai m 1, Mher éihe fohé pfoperitipn sykien of slaim d Aabithpr indbieling a plate

14. The food preparation systemof claim1, wherein the
pronlhaicdBe 60NEsIbE the cemedl ude oot b@idnilgndt ealdtwemigeyured into angular

toward the central conduit outlet, spray patterns from

Liien bOYid §hs. converging in front of the spray nozzle
PO bzt O PATENT 30757/ 39921 15, The Tood

preparatign syste f clai.m 14, further including a, .
D Fe “pridxi ol REPBRARLR St RECBERA Sy helkt (6 plae includes
conduits, the outlet being secured into angul ar
slosperiabling pestiensé agjuaiment abthe tawdwilsod preparati on system
of claim 15, wherein the plate includes slots enabling
positional adjustment of the conduits. PATENT
30757/ 39921 17. A spray nozzle assenbly for applying
edi ble material to food products,

-13-




conprising: a first conduit adapted to be connected to
a supply of fluid; and a second conduit adjacent the
first conduit, the second conduit including an outlet
angl ed toward the first conduit, the second conduit

adapted to be connected to a supply of edible PATENT
material, 18. The spray nozzl e assenbly of claim 17, 30757139921
wherein the central conduit i made of stai nl ess

st eel , 19 The spray nozzle assen‘oly{ of c¢laim

further ihcl ud SRSRNeAARSSCRBYHOH#YIYINS ﬁé‘@‘f{d‘r”é‘;@rlﬁb‘loébo‘j products,

the nozzle outlet. 20. The spray nozzl e assenbly of
cowbasing:17, further including a plate proximte the

outlets of the central and outer conduits, the outlets

of the C@%ﬁt%bn@uﬁﬁawtﬂ to b‘”eQBﬁ’ﬁHctc% tB%‘sﬂﬁpl%‘%ﬁ”@Tu?dj a'nﬂt Y
angul ar position by the plate. . The spray nozzle

assenbl yd%m% d ona@?az@!‘&% ﬁw {rélréf%ngw?tiﬁe éf%ﬁ#éjggﬁdélgllgﬁlﬁdmgan

enabl i ng posi e con
e edible materi

nozzle of claim1l7, wher al
out]-'?cg glg 5 H@f ﬁlzsgconﬁqé @5@%;311362% h tqddp,p]ef?nnecied (o a supply
wherein the fluid is conpressed air. 24. The spray
of edibleimeaterialc) ai m 17, wherein the first conduit is
further adapted to be connected to a supply of binder.

-14 PATENE. 30 épra99diz]@ asseAbiyedfdslnof 7, wirpdh ilkgeehaktonduit is
products, conpri sing:

made of stainless steel.

19.  The spray nozzle assembly of claim 17, further including a blower port

positioned proximate the nozzle ouilet.

20.  The spray nozzle assembly of claim 17, further including a plate
proximate the outlets of the central and outer conduits, the outlets of the central and outer

conduits being secured into angular position by the plate.

21. The spray nozzle assembly of claim 20, wherein the plate includes

slots enabling positional adjustment of the conduits.

22.  The spray nozzle of claim 17, wherein the edible material is a

scasoning.
23, The spray nozzle of claim 17, wherein the fluid is compressed air.

24.  The spray nozzle of claim 17, wherein the first conduit is further

adapted to be connected to a supply of binder.
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conveying a supply of food product; positioning at

| east one spray nozzl e assenbly over the food product;
directing a supply of binder through the spray nozzle
assenbly; directing a supply of edible material through
the spray nozzle assenbly; and nixing the binder and

the edi ble material downstream of the spray nozzle PATENT

assenbly; and depositing the binder and the edible 30757/39921

material on the food product. 26. The nethod of claim
25, wher @bn t Hemathodywl pfcpgprnafeadqredustnasempbbings are
positioned on a single support bar. 27. The nethod of

cl ai m 25 cohvaylifped suppb) @Mbﬂ@p@r@[qhi’ ng the first and
second outer conduits toward the central conduit

outl et. éﬁsmmﬁg%kga%lqgf.qe@y%ﬂu@éssgﬁewaférMmlﬂ;ﬂg@tﬂm;

provi ding a protective co over t rray of sp
nozzl e assenblies. 29. Th thad of claim25 further
e udi g TERMEGR R 3 ERATAEET W P ReZH dpsemibly
nozzl e by di scharging conpressed fluid through a bl ower
port posiireeingd suppbsairrditde prateriobthrough tbe seray nozale pssembly; and
30. The nethod of claim?25, wherein the edible nmateri al
i s a seasoringghe BihderTind thetdibld nodteréd] alomnbcanmb £theispraymezzle
directing, introducing and applying steps are
assefBly; @hd €d dynam cally. -15
depositing the binder and the edible material on the food product.
26.  The method of claim 25, wherein the array of spray nozzle assemblies

are positioned on a single support bar.

27.  The method of claim 25, further including angling the first and second

ouler conduits toward the central conduit outlet.

28.  The method of claim 25, further including providing a protective cover

over the array of spray nozzle assemblies.

29.  The method of claim 25, further including periodically cleaning the
oullet of cach nozzle by discharging compresscd fluid through a blower port positioned

proximate the central conduit outlet.
30.  The method of claim 25, wherein the edible matenial is a seasoning,.

31,  The method of claim 25, wherein the directing, intreducing and

applying sieps are controlled dynamically.
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