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BACKGROUND OF THE INVENTION

L. Technical Field
The present invention relates to an improved system and method for aligning a snack
chip and, in particular, to a system and method that transports a snack chip while maintaining
5  asubstantially flat formation. The system allows snack chip preforms to be processed while

maintaining a substantially flat shape for later processing to form a shaped snack chip

2. Description of Related Art

Snack chips and other food products are frequently made to assume a desired shape.
Often, these shapes are merely ornamental in design to assume an interesting shape that
10 appeals to consumers. Sometimes, snack product shapes assume a utilitarian function. One
such function is to retain liquid mixtures such as dip, salsa, bean dip, cheese dip, and the like.

When a consumer chooses to eat a chip with dip, the consumer typically holds a



mai ntai ning a substantially flat shape for later processing to forma
shaped snack chip 2. Description of Related Art Snack chi ps and ot her food
product s woasfs@atient | y made to assune a desired shape. @cCrarsp2/sisese
shapes are nerely ornanental in design to assunme an interesting shape that
10 appeal s, to consuners. Sonetines, snack product shapes assune a

utilitari dRekeridrangAmmesses 2 RAjdon qfnﬁlFFc‘tth‘ﬁtoitge dig- The eansumerdgbandransiRisdiees such
as dip, salsa, bean dip, cheese dip, and the |ike. Wen a consunmer chooses

to eat a CHIPEA GhIP ko kiF pouthifer cabing thepghcthe depirpdaunatify of dindplgs pdizns45

PCT/ US02/ 31813 single chip and imerses a portion of the chip into the

di p. The c¢vifisigniy tortheehin prif Msedusing Hie tragsiprraeceshi Thit moblew inparidvlalyr eat i ng.
Often though, the desired quantity of dip fails to adhere sufficiently to
the chip @pti¢egble gdben thachings flter relatinely dlat. phdsiitéonslly, Torind op krispedan flag chips
particularly noticeable when the chipis flat or relatively flat.

Addi t i 6nalateyftendemidreeto npdrtintpd jairorfidibio rethinpsuficenequahtigf tipenltkr gép t o
insert into a jar or fail to retain a sufficient quantity of dip on the
chip sur fserfeeduringugmoeatoy the chip ftohethe far.p Witharaditiosaljchips, sWihe hretto@dideitonal
chips, sonme are too large to consunme in one bite. Wen this occurs, the
di p on t heonsosatieongintet Wirendtis ddvaerscthe pipfonelparbtely portibn ofthe aiip frequeatly ng a
mess and a dissatisfied consuner. To help retain dip, snhack chi ps have been
made W t h sides\oéittrating aaess andhaalpedisfedbaksundd. chi ps al |l ow t he consuner to
scoop up a desired portion of dip without losing a significant quantity

during transf eflohelptréisin dipyEtack Sipsiale B&n nkads Wi curved aRRdesC IShRsedanaknor e
maneuverabl e for insertion into a jar or can of packaged dip such as sal sa.

The utipl i tchips Allbw B PBEMEFWEodpp |2 WdGrell PortRY 3P Gvitho I8 Sng £680RSnt
t aco- shaped, spoon-shaped, and bow - shaped. O these, ag%omg?shaped chip
I's parti cyhaftity hemgitfaddttfo 8% rhdutlDRS eRink € PRk RBapta lchip®hire more
maneuverable for insertion into a jar or can of packaged dip such as salsa. The utilitarian
shapes known include for example ridges, scoops, taco-shaped, spoon-shaped, and bowl-
shaped. Of these, a bowl-shaped chip is particularly desirable as it has a retaining wall or
15  edge surrounding the entirety of the chip.

The system and method for making a shaped chip, especially a bowl-shaped chip, is
more complex as compared to traditional flat chip manufacturing processes. With traditional
chip production, the dough or masa is extruded or sheeted into a desired chip shape. After
extrusion, the chips are transported towards and through a toaster. For this, the chips are

20  deposited onto a moving belt. After toasting, the shaped chips have increased stiffness for
insertion into a fryer. To convey the chips into the fryer for dehydration, the chips are
removed from the toasting belt or conveyor. To do this, a doctor blade is commonly used to
lift the chips from the surface of the belt. Upon contact with the doctor blade, the chips are

forcefully lifted from the belt and transported onward into the fryer. As such, the chips are

25  often deformed from being relatively flat into a chip have wraps, curls, waves, and other



15 edge surrounding the entirety of the chip. The system and nmethod for
maki ng a shaped chip, especially a bow -shaped chip, is nore conplex as
conpar ed wo o3namis i onal flat chip manufacturing processesPCiVitso2/8rsasli ti onal
chip production, the dough or masa is extruded or sheeted into a desired
chip shap fte Xt rusiqn, he chj ps.ar ransported towards and through
a toaster Smlﬁgfralt({?f(‘{‘mtfeﬁeg TP yaFPéorﬁgfﬁ’élﬁo‘g’ﬂstléﬁc’t&ﬁP t%‘“?ﬂd?f?ﬂ@‘nﬁ%?ofﬂ lanf t er
toasti ng, the shaped chips have increased stiffness for insertion into a
fryer. ToCkBhyFeWPigEy apf rﬁ%ld?%tFerﬁﬁ@lqeﬂy@P hpevegpdpen PR AW ighi ps are
renmoved fromthe toasting belt or conveyor. To do this, a doctor blade is
comonly 8&s8dto 1ift the chips fromthe surface of the belt. Upon contact
wi th the doctor blade, the chips are forcefully lifted fromthe belt and
transported ondaelernaive meodsis shepvn imy.Ss Hetpnt Non 6, 18hPPtodtink eisl. ffrtmeakingef or med
frombeing relatively flat into a chip have waps, curls, waves, and ot her
-2 WO 63/ 030ué sRCR this0 2/ fems iger praducestashagled drfels chip by @kcinpahips ot ar | y to
tortilla chips, this is not a substantial problemas tortilla chips are

t ypi cal | y bowlshapdddaeld cBaty aad diyingele chip thetaimndVvasportofithe prefommphips tran chip i s
needed. An alternative nmethod is shown in U S Patent No. 6,129,939 to

Fi nk et alfryefionchiavied mith tie we shapedlidn dokaichdgtrandpdriitim frefpen ciipodaees a
shaped snack chip by placing chips into a bow -shaped nold cavity and

flyi ng theushivinwftire Adthough brdatopblade iohvdided, gupedisiveraqaipivest ik @ceded for yer i s
achieved with the use of an airslide. An airslide transports the preform
chi ps vi anfintdit gieiconstant aiafiéw. Alrthen tglspatiatl oidneatioh bathe preforavenigdednotexpensi ve
equi pnent is needed to nmmintain the constant airflow Further, the spatial
ori entiat i @Riddindde apigfdpmechi ps is not 10 maintained to a high degree.

Consequently, a system and method for transferring preform snack chips that can
operate efficiently, effectively, and inexpensively is desired. Such a system and method
should be capable of transferring preform snack chips from a toaster on to additional
processing while keeping the costs associated with the chip manufacturing and production

15  within industry standards.



Consequently, a system and nethod for transferring preformsnack chips that
can operate efficiently, effectively, and inexpensively is desired. Such a
syst em anwometbwds shoul d be capabl e of transferring pref®CmiEsoeasi8izhi ps
froma toaster on to additional processing while keeping the costs
associated wth the chip manufacturing and production 15 within industry
standards. -3 WO 03/030645 0¥ RN OF THE | NVENTI ON The
present invention is an inproved system and nethod for transferring preform
snack chips f ridpEesens asventiongs an npsefesa sy biarndiperbedor Hansfesringe@tuei ng a
shaped snack product such as bow -shaped tortilla chips. The invention
utilizes maghehinsdront otoasterori tpgdditieabrrocesting 86 ppugings shapedingckreduss that i s
fed to a toaster via a conveyor. The essentially flat shaped pieces, which
f or exanpiueh ephdvd-shapeH tortillpoetaps. %amdntbin@@ésesaﬁéeeﬂ@dorifﬂmng)méle@frofrmr e high
tenperature toasting ovens to add rigidity to the chips for the steps to
fol | ow. Addugh (thasakinioggces thiakis fealrto b adabter e pechveyef dheresshitiplly Satsbepedyed to a
pi ece alignnment system For the transfer to the piece alignnment system

t oast ed ppiedesrwhidhfopexaarpde conbirisfbexagenal shapedpiacds@asieé nthede ortnwrahigh ansf er
belt of the piece alignnment systemw th the use of the inproved systemfor
t r ansf er remgerptues 10iisiing ek tciddpieidithho theshipt Emthersvaps welllosi Adeaotstiagt er

di scharge roll that has a substantially reduced dianeter of about 4 inches

as conpar @ phialpy dridd prefodm 13p Isoayedio s bliddndnosyateaut 18 i nch di ameter.
Adj acent to the discharge roll of the toaster belt, a pickup roll of the

transfer belt pktHeRRngbeeehadliécd AnBitiens yEicBitdARSd plefiidih cBipd aréFrandferedd
dianeter. Further aiding the transfer, the transfer belt is positioned

slightly fenanodskRapelt fohtrahSestetiof BRIpiece aldRienOsydieinOviaD@eiscdbf thel NChes. By
using a smaller roll at the toaster

improved system for transferring preform snack chips. This system involves using a toaster
discharge roll that has a substantially reduced diameter of about 4 inches as compared to prior
art rolls having about 16 to about 18 inch diameter. Adjacent to the discharge roll of the
toaster belt, a pickup roll of the transfer belt of the piece alignment system has about a 0.75
inch diameter. Further aiding the transfer, the transfer belt is positioned slightly lower than
the toaster belt, about 0.2 to about 0.5 inches. By using a smaller roll at the toaster
discharge, the preform chips are transferred without the use of a doctor blade or other
mechanical aid. By avoiding the use of a doctor blade, the registration or positioning of the
preform chips is essentially maintained. Also, the disadvantages of using a doctor blade,
which include mechanical wear, product jamming between the blade and belt, product
deformation, and the like, are avoided. The transferred preform chips are then further aligned
with a piece alignment system to ensure proper molding of the chips to form shaped snack

chips.



di scharge, the preformchips are transferred wthout the use of a doctor
bl ade or other nechanical aid. By avoiding the use of a doctor blade, the
regi stratworn3osoepdsi ti oning of the preformchips is essemdraldoy31813

mai nt ai ned. Al so, the disadvantages of using a doctor blade, which include
mechani cal wear, product jamm ng between the bl ade and belt, product
def or mati on, HpdPwing thejtiaasferdFam fag deagler thepigee eligientsyistem 3hieas B AiBhi ps are
then further aligned wth a piece alignment systemto ensure proper

nol di ng dfior feer Riigesandanglé p@ﬁvgmlﬁw%waeqb previdgsshapeto thochips.0Brgiese

PCT/ US02/ 31813 Following the transfer fromthe toaster, the Ei ece

al i gnmentaligyment systdn eumepriskree hppef belts wherehy the yanksgers) ahehipisr@be onveyor
system which provides shape to the chips. The piece alignment system
conpr i sesdiusseé faresopef plbesintest fahtse phpgerhed makkeonyeyonsA fiesfthapip@st san be

adj usted for proper placenent for the plunger and nold conveyor. After the
product imungpd inrthesholdrrotveyorytiedhips pase lwoyghtah ass onpevepdersedisingiehip at | east
one oven for reducing chip noisture and providing additional rigidity for
frying. Thestesfahéprovidie abitiosal aipklite fedtydd. fTherenftdrhibe itibdae giededifremi nput t ed
into a fryer where the chips attain their final packaging noisture.

Fol | owi nghé myideand 4rb@patidistoarfeyepaieae thetchipe utidin dwirdiptl pacledgingahdigurewher e
salt and/or flavoring is added. The chips are then passed al ong for
packagi ngrdlewing @RS BleThipYiepaisb@thsotgh aioptivhal saftarvdicas salt agd/priefoing snack
chi ps, preform snack chips can be transferred efficiently, effectively,

and i nexpeRgeN erie chifiCuribey fasasl Al !fordsclagdtistibrdadunietn Witk heapenatbtant ages
of the present invention wll becone apparent in the following witten

det ai | ed @gsefinRlptd?tm snac¥Rifd3HeRAA 4R cReHip A IhBsksred efficiently,

effectively, and inexpensively. The above as well as additional features and advantages of

the present invention will become apparent in the following written detailed description.



BRI EF DESCRI PTI ON OF THE DRAW NGS FIGURE 1 is a schematic perspective view
of a system for nmeking shaped snack products; FIGURE 2 is a side elevation
vi ew of awelapsa@ssnack chip produced in accordance 5 w trCThEsoz/smsent i on;
FIGURE 3 is a schematic side elevation view of the toaster and piece
alignment system portlon of the system shown in Figure 1; FIGURE 4 is a
schematic el evation vi BR DRI F AHE-RRAW EN{(m system and
pl unger and nold conveyor portion of the systemshown in Figure 1; 10
FIGURE 5 is a schematic plan view of the alignnment belt of the piece
al i gnment  syFIGHRES1 is hectsystieparsiective viaw & agurstemn for rmi@uRBagedissadk schemat i ¢
perspective view of a sensor array of the piece alignnment systemof the
syst em sheadoctsn Figure 1; FIGURE 7 is a schematic perspective view of the
pi ece alignment systemand 15 plunger and nold conveyor portion of the
syst em shown FIGEBREWY ie akide Ele@iith v&vi of azshgel enak ichipperdupalcin iacweordzneay of t he
pl unger and nold conveyor of the systemshown in Figure 1; FIGURE 9 is a
schengt i avipanspesaitione vi ew of nold racks in accordance with the invention;
20 FIGURE 10 is a schematic elevation view of a plunger belt in accordance
with the pregFpRURED/EAsERRatEsiEREvalidn viswaf rhenrt htd farexfigahénie si de vi ew
of a plunger in accordance with the present invention; and

system portion of the system shown in Figure 1;

FIGURE 4 is a schematic elevation view of the toaster, piece alignment system, and
plunger and mold conveyor portion of the system shown in Figure 1;
10 FIGURE 5 is a schematic plan view of the alignment belt of the piece alignment
system of the system shown in Figure 1;
FIGURE 6 is a schematic perspective view of a sensor array of the piece alignment
system of the system shown in Figure 1;
FIGURE 7 is a schematic perspective view of the piece alignment system and
15  plunger and mold conveyor portion of the system shown in Figure 1;
FIGURE 8 is a schematic perspective view of the plunger and mold conveyor of the
system shown in Figure 1;
FIGURE 9 is a schematic perspective view of mold racks in accordance with the
invention;
20 FIGURE 10 is a schematic elevation view of a plunger belt in accordance with the
present invention;
FIGURE 11 is a schematic perspective side view of a plunger in accordance with the
present invention; and

FIGURE 12 is a schematic perspective bottom view of a plunger in accordance with

25  the present invention.



FIGURE 12 is a schematic perspective bottomview of a plunger in accordance
wth 25 the present invention. -6 WO 03/030645 PCT/ US02/ 31813 PAGE

| NTERNATI WBABI0Y6UWEFT BLANK -7 WO 03/ 030645 PCT/ US02/ 31813 pCDERAL/BIRES
DESCRIPTION In Figure 1, a systemand nethod for form ng a shaped snack
chip is shown. Sheeter 10 fornms a sheet of dough that is fed to toaster 30
via conveyor 20. Conveyor 20 transfers the essentially flat shaped raw

chi ps, which for exanpl e are hexagonal shaped chips. The flat 5 shaped
dough or chip is then fed into a high tenperature toasting oven 30 for
adding rigidity for the follow ng steps. The partially dried chip is
thereafter fed to a piece alignnent system 40. The piece alignnent system
40 aligns the product for feeding to a plunger and nold conveyor 60.

Pl unger and nold conveyor 60 |nR arts a shape to the chips. After the
product is plunged to PAGENTH Nﬁdﬁ%NAkH€|éﬁﬂﬁ§L$M§s t hrough a nul ti zone
dryer 100 for reducing chip 10 noisture. Thereafter, the chips are ejected
fromthe nolds and are fed into a fryer 110 where t he chips attain their
final packagi ng noi sture. Follow ng flying, the chips are passed through
an optional salting drum 116 where salt and/or flavoring is added.
Thereafter, chips 200 shown in Figure 2, capable of retaining a liquid

m xture are passed al ong for packaging for consuners. 15 In one

enbodi nent, sheeter 10 has sheeter rollers and a conveyor 20 nmounted in a
common frane as a single unit (not shown). Sheeter 10 receives the dough at
an inlet. The



dough can be conprised of corn, wheat, rice, or other grains and m xtures
thereof. For the preferred enbodi nent, the dough is conprised of white
dent cor nwOAs/ostees sheet is formed in sheeter 10, a cuttercmtsez/sissheet er
10 having the initial chip shape, which for exanple is an 20 essentially
flat hexagon, is provided. As douEh Basses bi a cutter within sheeter 10,
the initial chip shape is f ially flat chips 202 being
produced have approximately the sanme shape and thickness upon exiting
sheeter 10. CHpfigwe?, asvstemagd wethod fonfarminsh et snoek ¢harns SHEv: o‘i@?t%fr 30.
Cptionalléi conveyor 20 has a gneunatic lift systemto raise the conveyor
to provi di0 fesmes ghepipfidgugh thet igpd fatopdedl yia cpRyeyoy 20. feqpaeyas 28 franséerp g ause as
formed product exits sheeter 10 the product essentially drops a small

di st ance ementially Sat\imred roBcieps Wb fussanpe aredexagonal shaped oops. Adietlae physi cal
properties of the product being sheeted may change such as the coarseness
and paft i stlapedsdomgh oif chiphie thbo defhintotateghagmpernine torstipe prendd foradding wgidityi st ur e
content, the ability to adjust the need for adjusting this drop is

benef i ci afortie foliwit@stepsp The partialiyndrfed chiptis/theresftehffedao atphese dligngleni systeineet ed
into the chip product's initial shape, chips 202 are fed to toaster 30 for
reduci ng #0heTherpiats aligmmedns Systeen 40Tdligncthe prodwit Sarfesdirgaae phiggtrtaed slobket er i s
typically about 50 to about 52% and is reduced to about 30 to about 40% by
t oast er 3Cbnv&hr pe. PRirgeraed tibldapactyonéiinpanod diapatg the chiysf erftebk prodifetf or
passage through toaster 30. Toaster 30 toasts chips 202 through heating

wi th i nframpageéd Bthe tholdishagel e HiEPCHass hevuge & hivktzond dipbrar00 16 rbducingrelip di rect
gas fired, conductive, inpingenent, and m crowave heating for exanple. In a

pr ef eng ednpixhedi TRMafterdths @hips Gre @fecleRABHI theMB1AO hndHirk tinth ladiyer i@l wheheat er s
are used. After toasting, chips 202 are transported to piece alignnent
syst em 40¢he chips attain their final packaging moisture. Following frying, the chips are passed

through an optional salting drum 116 where salt and/or flavoring is added. Thereafter, chips

200 shown in Figure 2, capable of retaining a liquid mixture are passed along for packaging

for consumers.

15 In one embodiment, sheeter 10 has sheeter rollers and a conveyor 20 mounted in a
common frame as a single unit (not shown). Sheeter 10 receives the dough at an inlet. The
dough can be comprised of corn, wheat, rice, or other grains and mixtures thereof. For the
preferred embodiment, the dough is comprised of white dent corn. As the sheet is formed in
sheeter 10, a cutter within sheeter 10 having the initial chip shape, which for example is an

20  essentially flat hexagon, is provided. As dough passes by a cutter within sheeter 10, the
initial chip shape is formed so that essentially flat chips 202 being produced have
approximately the same shape and thickness upon exiting sheeter 10. Chips 202 are
conveyed over conveyor 20 towards toaster 30. Optionally, conveyor 20 has a pneumatic lift

system to raise the conveyor to provide access to toaster 30 as needed. This is beneficial

25  because as formed product exits sheeter 10 the product essentially drops a small distance onto



Preferably, the product comng forth fromtoaster 30 just prior to a piece
alignnment system 40 utilizes a bl adel ess nonol ayer transfer system as
shown i n Woganaoeds and 4. 15 CGenerally, an assist is neede@crawshe/sts1pr oduct
froma toaster belt after passing because the product tends to becone
adhesive or sticky due to the physical nature involved in heating noi st
and st ar cl§9eYeE2dr &s the Rhvysigel propettigs ek the pigfusy Being shepted pay ghangg F“"Btaﬁg’te
mechani cal devices were used to |ift products such as chips froma belt.

Bl ade assicearesessianhpareple sige obihe Aeighdhe adhstes Rppertiesninshihgmptsiure ¢patesh ade t o
fail due to sticky residue buildup thereon creating a jamor 20 bl ockage,

ni cks in theeablitatheediusbifte Reegor adiusbngBistdsenis Wpneficiehe madaip @rodscten bel t

bl ade replacenent, or the blade | osing contact with the belt causing chips
t o be captwiferthifyet ween the bl ade and toaster oven belt. O her nmeans of
transfer such as an air slide enploy nmechanical devices that add

addi ti 6nal cosAfiecthpdahds sheetedimtd Ho chip prodeci@iititialishanst ehiips 392 erhuled to
registration or formation that is beneficial to a nolding process. 25 Wth
t he bl adeliester 30 fonsfdecing theeraipatmastuml Tindemmosiuraleavngthapkaetenis pr oduct

| eaving -9 WO 03/030645 PCT/US02/31813 toaster 30 is nmaintained nore
readi |y t hgticaliy tboui SO rgabauiciAy ardtis edaded Ibd abdet Hsteiabdue d0%orbgnedseer 30. To achi eve
bl adel ess transfer, the term nal end of toaster oven belt 32 has a

di schar ge gnisl2038re drdpiped bisto dirstpirpechniteciei32 fadpasdagOthrouzb taabierd0. Oldastenches
hi gher, than a transfer conveyor or belt 42. The |eading edges of the

t oast ed chippsasi@Ripe3eeMtdugh haatihg fvith afffarcf IR)pAGIo fsgeehchedohvetBvgtibbordi schar ge
roll 38 and convey onto transfer belt 42 at a nosebar roll 44. This is

enabl ¢ byurdisSEiRatl @8 &, bord@cthel MpirdpRuit, Aathiblowhiehdatideropbxal. ilal art

di scharge roll. In a pret’erred ~enbodi nent, discharge roll 38 has a
di ameter OferaRAWmb3dinRnR BQkHes O GRS of tife8t AR R ABAEs @fe uséOAMer4 | NChes.

Further, transfer belt 42 is supported by at |east one roll 44 which has a
toasting, chips 202 are transported to piece alignment system 40.

Preferably, the product coming forth from toaster 30 just prior to a piece alignment
system 40 utilizes a bladeless monolayer transfer system as shown in Figure 3 and 4.

15  Generally, an assist is needed to lift product from a toaster belt after passing because the
product tends to become adhesive or sticky due to the physical nature involved in heating a
moist and starchy mixture. Previously, doctor blades, air slides, or other mechanical devices
were used to lift products such as chips from a belt. Blade assisted transfer though has an
inherent tendency for the blade to fail due to éticky residue buildup thereon creating a jam or

20  blockage, nicks in the blade from high force contact with the toaster oven belt, blade
replacement, or the blade losing contact with the belt causing chips to be captured between
the blade and toaster oven belt. Other means of transfer such as an air slide employ
mechanical devices that add additional cost to production and do not readily maintain product
registration or formation that is beneficial to a molding process.

25 With the bladeless transfer, the spatial alignment of a monolayer of product leaving



relatively small dianmeter, for exanple of about 0.75 inches. By having the
dianeters of the 10 rolls supporting belts 32 and 42 closer together in

si ze, thewprosfosrens t oast ed chi ps 202 are able to naintai npPCTaiso2/stsnsict ur al
integrity between the transfer fromtoaster oven belt 32 to transfer belt
42. To further aid the transfer_of the snack chips, discharge rol] 38 is
posi t i one®egpAlis maintrined mgse padily than wilhusingy eppuentional blade asidfedtagdet 42 onto
where the snack chips are deposited. Additionally, any debris such as

ext r aneoudo achigyl blsidplesseTansias, thsderginsbendent o EOVFRPEL A2 §asr dischprge vl bel t s
32 and 42 or sinply continue along with the preformchips. This is unlike
with a bihatiedisposad bizher, atoyt Hgta sheutfbhisckes dighst, then gdignsiercgnegyey ordght em
elimnates the need for a blade or other mechanical transfer aid. Figures
3 and 4 s#dviTherleatkifesadgtredfthedtBastedichips 262 estentipily Lt offof tnasteven baicihaéyors or
belts of the piece alignnent system 40. The speed of transfer belt 42

oper at £s disclegseol] Bikidconhey onROiramafrebeltd2at agofpbitroB 24+ Bhip iscenphledibse t he

bl adel ess transfer. Wth the product essentially aligned as a nonol ayer of
parti al | ydidetiaeg rolhB®beifzhout 2686 of thisipsof2QRion pt disclamgfrellr brh prefezregphasi ng
conveyor or belt 46. Phasing belt 46 has an adjustabl e speed for

t r ansf er r empodikemsdidBargt tain38 labe dmpeed obabour htosbeut tiadies,4ore prefamblegieed and
position needed for nold alignnment conveyor or belt 50. Once at proper

speed, t hegbdut deisats. iIRrth@dirdnefeabdlgsmie nippbedd byadd lea@on¥\tdlM4avhiginhant bel t 50,
the chips are aligned by rank (rows) and file (colums) for -10 WO

03/ 030645 1 JfikkIySaal1 Aikieter, for SRRl of bBRE .78 irfcBesd B3l HaR@g theadisndterk df thenveyor
60. Alignnent belt 50 has a system for conveying the chips into

essentpal kf1sQMarddMehs 31NN UM Re DR R IS ihe prftieh B @INNERROD e able50 have
essentially distinct and even files, the ranks are not sufficiently aligned

for event yahainfBRHEiPenicirdl RRe Rl BAREerANirimREcd HOANYAKR bvdibelt BR @S fiRfee | N One
enbodi ment, alignment belt
belt 42. To further aid the transfer of the snack chips, discharge roll 38 is positioned about
0.2 to about 0.5 inches higher than transfer belt 42 onto where the snack chips are deposited.
Additionally, any debris such as extraneous dough will either pass between the narrow gap
15  between belts 32 and 42 or simply continue along with the preform chips. This is unlike with
a bladed transfer. Using the monolayer alignment transfer system eliminates the need for a
blade or other mechanical transfer aid.
Figures 3 and 4 show transfer belt 42 which is the first of several conveyors or belts
of the piece alignment system 40. The speed of transfer belt 42 operates at essentially the
20  same rate as belt 32 to facilitate the bladeless ﬁansfer. With the product essentially aligned
as a monolayer of partially dried chips 202, these chips 202 are transferred to a phasing
conveyor or belt 46. Phasing belt 46 has an adjustable speed for transferring chips 202 from
the speed on transfer belt 42 to the speed and position needed for mold alignment conveyor or

belt 50. Once at proper speed, the product is fed to alignment belt 50.

25 With alignment belt 50, the chips are aligned by rank (rows) and file (columns) for
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550 is outfitted with a series of cleats 52 that extend upwards from
alignnent belt 50 as shown in Figure 5. These cleats 52 are noving
slightly WwasBmsosthan al i gnment belt 50 and are travel i ngPam/BozBmsat
conveyor 56 disposed beneath cleat conveyor (not shown) disposed beneath

alignment belt 50. As such, nost chips are event uallgl(gﬁﬂshed al ong the
novi ng al $\gamehiecdieg to agdunger andmold qquveyor 6he ABgmpgns belf $bas a(syiemENt bel t 50

the chips have essentially even ranks. To maintain even files, it is

pr ef er abl eonvpgng e chipainto esopntialihecyes rapks. phlthoughy thg sBipp entering aligmoent bylher eby, a
trailing edge of chip 202 will end up di sposed between at | east two cleats
52. To cadlhavessientidilylisting2and even figsstha rrnks dre npefficiandy eligngd forgyentyal a r ank
is smaller than the width of the chip. Upon exiting alignnment belt 50,

chi ps 202feadiag thethe piungal anhmalddiosiyar @ Thersfay or one erbedimesidalignmentdettr ansf er
to mold belt 68 of plunger and nold conveyor 60. To ensure that the

maj orify 50 ischiffed 20R apesasiof gleatn A thdsextand upwands frgetigameht el 50 assboweyor 60
are in proper alignnent, a position control systemis utilized with piece
al i gnment insBiginerf. 4teseraldats®2rard ineviagsiightdy fastes themelighmeseloblitsd andswer e t hat

chips 202 are deposited onto alignnent belt 50 such that chips 202 wll be
bet ween raxwliaf ok eBitoyortadisdscddiehdatt cley sérepys Gipensal) dipbsed t he

di fferences of the incom ng speed of chips 202 being fed into the piece

al i gnment b&esth @MpendBélt 400e posi tioni ng needed for the plunger and nold
conveyor 60. If not positioned properly within a determ ned acceptable

range for the Rl 4REShost ks 4B bebnfRINY BYsREd £bhg thdROviag BNt it SO0 Mt 202
will not be positioned properly into the nolds of the plunger and nold

conveyer fQne &eting @it hRthenfbel HoRNS qlravélé*s,sénﬁalgpédeh QM ATS RaPRE e 1 N
conjunction with piece -11 WO 03/030645 PCT/ US02/ 31813
files, it is preferable that at least two cleats 52 be provided per chip 202. Thereby, a trailing
edge of chip 202 will end up disposed between at least two cleats 52. To catch each chip
202, the distance between two cleats 52 in a rank is smaller than the width of the chip. Upon
exiting alignment belt 50, chips 202 are deposited on a discharge conveyor or belt 54 for
15  transfer to mold belt 68 of plunger and mold conveyor 60.

To ensure that the majority of chips 202 passing onwards to the plunger and mold
conveyor 60 are in proper alignment, a position control system is utilized with piece
alignment system 40. Further the control system is used to insure that chips 202 are
deposited onto alignment belt 50 such that chips 202 will be between rows of cleats 52. The

20  control system compensates for the differences of the incoming speed of chips 202 being fed
into the piece alignment system 40 and the positioning needed for the plunger and mold
conveyor 60. If not positioned properly within a determined acceptable range for the plunger
and mold conveyor 60, then a number of chips 202 will not be positioned properly into the

molds of the plunger and mold conveyor 60.

25 Therefore, a chip sensor 48 is positioned to operate in conjunction with piece

-11-



alignment system40. In a preferred enbodi ment, chip sensor 48 is
posi ti oned above phasing belt 46 and/or discharge belt 54. However, chip
sensor 48woan/obws4posi ti oned at a nunber of | ocations al orgTiuse2/31833 em f or
form ng a shaped snack chip 202. An optical sensor such as a photocell
array can detect chips 202 tq effectively determne their relative

posi tion. 2 At systep 0o 18 2 preferisd cRBATiBFEchR HaIR AS & Rasitigaed abgwg phasing
ultrasoni ¢, caneras, and color _contrast. The control system uses the

i nf or mat i BFft 436y dgchargihelisp Howsees, chingsensor AR pay hrinsitionadent a pwpbgof 1 ank
position of chips 202 as to whether chips 202 are approaching on target,
too ear | {pcatims plog theisusterpia dermingynshepidsnagkahipdd2e iead sensei sutoas.a an
adjustment to the overall systemis nmade if needed to insure that piece

al i gnment pkefecel grrapcangdegpet ¢hips20A p dbpsively deterpinechainielativepasiiioks Odfer chi ps to
pl unger and nol d conveyor 60. To adjust the positioning of the chips, the
controf syesesranchd ahpdgiteil bowévey sust psileserofigasonicmameragfant kelospaba. of

transfer belt 42, phasing belt 46, cleats 52, and/or discharge belt 54 for
optimal chip dBisopsirgl systemplusesdler infonmatiomghthersd fiveyadiip ©0sor AB td detquagiet i oni ng
of the sensor, chip sensor 48 could be situated above transfer belt 42,
phasi ng béletavetbge mhk positntof bieips 2@0is & whetleer chip2@2rdre yppraachihg on trgecher ge bel t
54. 15 For exanple, a photocell array 56, utilizing chip sensors 48, is
arranged talyyeasoiase. Bdsed fipoaniiis wakrdge ebmpilied piionm adjuspen2@2hasetaliey pass
on phasing belt 46 as shown in Figure 6. The first and last files of these
are typi caysteyn B odadetasededdo he@atmepitdasigneat sgaidnps0 B A2liteing essti@iaflgcunul at e
scrap material from upstream processing. Sensing the remai ning chips 202,
20 theoavehiégm rdsiof tidps ©ipltaend Mok tnvéyoab.r ek e heesideliny sithed. The
speed of phasing belt 46 is then adjusted if necessary to assure that the
fol | ow ngchips) ke BhtrélRYASm 28Ad BhtldnalBeadiRElodeQr nidrd /YIRS spREES oTRhikhf& BBIY gy 0r 60

at the proper speed to assure maxi mum alignnent of chips 202 being
deposi t ed,RRINE bERUE 14t 52, and/or discharge belt 54 for optimal chip delivery to plunger and
mold conveyor 60. As to positioning of the sensor, chip sensor 48 could be situated above
transfer belt 42, phasing belt 46, alignment belt 50 at the chip entry, and/or discharge belt 54.
15
For example, a photocell array 56, utilizing chip sensors 48, is arranged to measure
the front wall of the passing chips 202 as they pass on phasing belt 46 as shown in Figure 6.
The first and last files of these are typically not measured because these end chips 202 tend
to accumulate scrap material from upstream processing. Sensing the remaining chips 202,
20  the average position of chips 202 in that rank can be determined. The speed of phasing belt
46 is then adjusted if necessary to assure that the following ranks of chips 202 will be fed to
plunger and mold conveyor 60 at the proper speed to assure maximum alignment of chips
202 being deposited onto molds 64.

Figure 7 shows plunger and mold conveyor 60 receiving the flat chips 202. The

25  moisture of chips 202 is at approximately the same moisture as upon their departure from
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Figure 7 shows plunger and nold conveyor 60 receiving the flat chips 202.
The 25 noisture of chips 202 is at approximately the sane noisture as upon
t hei r depaotoansosis om -12 WO 03/ 030645 PCT/ US02/ 31813 toaetrarso3®isiAt this
noi sture, the chi ps have enough cohesive integrity for nolding. Chips 202
are passed fromdi scharge belt 54 to nold racks 62. Ranks of nold racks 62
are conpr foaser 3 Ad thigmpistue thechipg Beiecaongheohssiyigantegriy formsldisg. 64 f or
inmparting the desired shape to each chip 202. Wth proper sequencing, each
Told 64 T ecel VEEPRRBHFPSRIFER §icbaras behbtiomaasketh Revkgpiaeld rasyst om 40,
Al t hough nol ds 64 can be of any practical shape for a snack chip, nolds 64
pr ef er abl 92 #ravemprissdaf a seiigpef compagierd drdigduah chip mokds\g4 forl icpasing thealesirede f or ned
by the juxtaposition of two racks of nold racks 62. Each nold rack 62 has
a series gfaphinleaeschif 2020 Wish puppesiuencng dachinaeld) 64 receiveskahip Rapdly of nol d
racks 62 travel continuously about nold belt 68. Mold belt 68 is tinmed 10

t o enslir ealigned fromlpitce alignmefPsyatem 40r dydtbolgh mads 64 @ndd of ary nratiedlwhapg t he
chips into nolds 64 and for plunging. For exanple, a servo driver can
proper |y fooatnak chihpemoldsodprefetabipiiaste n bokisshek. I n a preferred enbodi nent,
nold belt 68 is a continuous chain belt disposed around rolls as shown in
Figure 7. As riigares 8akd 96Rovbagids 64 that fra Yerined pyvatedextapositionl of tilolradke of t he t op
portions of nold racks 62 begin to separate apart due to the physics of

havi ng r embRIMg¢Ks 2 - Bhdhandelo katk 52 hisacdeSiedol halvey/elithdl@s @svsttioned Midg.in As nol d
racks 62 reach the top of nold belt 68, the top portions of nold racks 62

cl ose t ogehkeRdnkesahold fRkIBNEa R klfinfsly Shati hdld Belt 68 Mesld PeiS6d Mémeli hr ough
dryers 100, nolds 64 separate and open for discharging the chips. As shown

in Fi gor etofns¥®HABmEK ritRY 82 reHRierl PoRoneXoh Bdce SHBRRScHAsEnt Afddsb4@nd however
such taco, oval taco, hexagonal taco, round saucer, canoe, spoon, oval,
round, ang plunging. For example, a servo driver can properly control the timing of mold racks 62.
In a preferred embodiment, mold belt 68 is a continuous chain belt disposed around rolls as
shown in Figure 7. As mold racks 62 begin to travel upwards around roll 66, the top portions
of mold racks 62 begin to separate apart due to the physics of having rectangular-like mold
15  racks 62 traveling about a roll. As mold racks 62 reach the top of mold belt 68, the top
portions of mold racks 62 close together thereby forming molds 64. Similarly, after passing
through dryers 100, molds 64 separate and open for discharging the chips.
As shown in Figure 8, molds 64 have a bowl-shape. Other shapes are possible
however such taco, oval taco, hexagonal taco, round saucer, canoe, spoon, oval, round, and
20 more. Molds 64 are preferably only semi-enclosed in order to maximize the exposed surface
area of the chip as it is further dried in dryers 100. Mold racks 62 contain a number of halves
of molds 64 such that the juxtaposition of two mold racks 62 on mold belt 68 forms full
molds 64. In the embodiment shown, six halves are disposed within a single mold rack 62 in

a rectangular three by two scheme although other schemes are possible. Each half of mold 64

25  has its closed end towards the middle of mold rack 62. Linking the mold halves together on
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20 nore. Molds 64 are preferably only sem -enclosed in order to maxim ze
t he exposed surface area of the chip as it is further dried in dryers 100.
Mol d rackwogd/osmwas ai n a nunber of halves of nolds 64 suchrCrhasn2/sises

juxtaposition of two nold racks 62 on nold belt 68 forns full nolds 64. In
t he enbodi t shown, six halves are disposed within a single nold rack 62
in arec Figh2 tsipraqld ppk suppok skt 424 iadria p PEdHEteRbadEepssi bl e.

Each half of nold 64 25 has its closed end towards the m ddl e of npld rack
62. Li nki M9l4 Rk sippert fEtctas 13058 8 splichmeh structaresndhig 3lloyammemplded ¢ikipp 2081813
mold rack 62 is . a npld rack support structure 120. As depicted in a

pr ef er r ed dSAe6H inRRld rackpB? tp hepxRrosed: rosreateriameuntaf air ppdheas ingdryess 149 asesh
structure. This allows now nol ded chips 200 disposed in nold racks 62 to
be expose@ompared igrasgiemoliraekntAleyd, lags maigrial iheguirgdrio derppaneld 1@l 63 svhidhonmpar ed
to a solid nold rack. Also, less material is required to formnold rack 62
whi ch 8 r ediyesssosivandsweighd. Wpiepily, moldpaaka bR yan beobuneddiros aig2meldabldh dedtor med
from any nol dable, heat resistant material such as plastic and netal. In
t he pr ef eressthnemitedil saeit 3s plasticandanka. GRthe prtferretileabediowest, mobl rdeks 62 and,e nade
fromstainless steel. Figure 9 shows a cross section view of a preferred
enbodi nenthecfforaphoald664 arb/inlade fromchkidespptoelt structure 120 confines each nol d
64. Wthin nold 64, depending support arns 10 122 extend from support
structure 120 Higuradsidvwandrdssvaatich tiowar dprefdned embbditentiof mpldleHMbld af fix to
a bottom edge support 124. Bottom edge support 124 forns a partially open
ring to sdeRpopportistiectaiedpe doginacdack ol 620 OVitlhh ndld € dgRhding buppbrt d@mendi ng
support arm 122, a plateau edge 126 provides a resting surface for flat

chi ps 1802 1yPéxténd fagn Rlppod eghctd €10 ddwatwardddinwie tdvardsithd éeater yf 6@ t ed
into nold 64, plateau edges 126 support chip 202 over the open 15 space of

gte){/g | 23. 1Pathi@ ks Bsto dlige Bipport 824 VBSthined¥® sthpBa 129 REmO b pHRILRy RK g OF

to support the shaped snack chip 200. At a top portion of depending support arm 122, a
plateau edge 126 provides a resting surface for flat chips 202 yet to be plunged. When flat
chip 202 is initially deposited into mold 64, plateau edges 126 support chip 202 over the open

15  space of mold 64. To help retain chip 202 within mold 62, one or more barbs or beveled
edges can be provided. As shown, optional upper and lower barbs 130 and 132 are disposed
towards the top portion of the each depending support arm 122. Once the chip 202 is pressed
into mold 64, the top edge will likely abut barbs 130 or 132 on several of depending support
arms 122. As chip 202 is stamped into a mold 64, it assumes the mold’s shape to form chip

20 200, which is a bowl-shape as shown in Figure 2. Additionally, the chips can be given
additional features of shape by modifying the shape of plunger inserts 80. Should a chip 202
be misaligned and not completely inserted into mold 64 by a plunger insert 80, the resulting
chip produced will still generally have a scoop or bowl shape, although possibly not centered.

This is because a portion of chip 202 will still be contacted by plunger insert 80. The portion

25  of chip 202 contacted is forced into mold 64 which thereby produces a shaped chip 200.
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edges can be provided. As shown, optional upper and | ower barbs 130 and 132
are di sposed towards the top portion of the each dependi ng support arm
122. OncewbDhw/osdsup 202 is pressed into nold 64, the top edgaseeBisidi kely
abut barbs 130 or 132 on several of depending support arns 122. As chip
202 is stanped.into a |d 64, it assunes the d's shape to formchip 20
200, which i sdlio SWe-tE%Tﬁﬁseof&élpéﬁ PRSHEEINR A @0@4%1&%@%5?81%? % he chips
can be given  additional features of shape by nodifying the shape of

pl unger | FERIRg clyps canbg prayidgd c Ringers (ot S@W%eiwé%edéﬂareﬁw ayeihistbt el y
inserted into nold 64 by a plunger insert 80, the resultin chi p produced
wi |l stil Prigésseshin 202 fromy fellinedhrgngh he snssapetypeagwo mold rekig? B‘é@?lﬁﬁ‘}? not
centered. This is because a portion of chip 202 will still be contacted by
pl unger i A%%rqt lpd intrpanqldé4.i BresoBngsts ahitigchgizo gisbesearosipn; of nfolt weeld63 nt o nol d
64 whi ch thereby produces a shaped chip 200. -14 WO 03/030645

PCT/ USD2/ arpaudbottpm gdge sienport A4 topxéengd betwhgnpmold sacks 6 oSlherehy, thafinges wil d 64,

an optional feature of retaining chips can be provided. Fingers (not shown)
can be pr ewpipdisdnyt eeripradolaps 202 ag dritavelahloyg plongee mdadold kbpvep@ B 0fand drykal | i ng

t hrough the space between two nold racks 62 should a chip 202 not |and

i nt o a nollep. 6WhileThessehips mgiknet tapbingtd, dehedt reointd ® ibasse ferrodunt Yoéldnol d rack
62 5 around bottom edge support 124 to extend between nold racks 62.

Ther eby, the fFigoper H) sho plusgep preets 80ndispesadtal @glplunberielt B0 2 plenger niotdavel s

al ong plunger and nold conveyor 60 and dryer 100. Wiile these chips wll
not be pl uayeghr 60 hBlungsransers 80 @re dypically banmiséof Svdolditle hateriylisattths Fi gure 10
shows plunger inserts 80 disposed along plunger belt 82 of plunger nold

conveyor 6iliconk] tublgEe) plashis S hfetd30 Safier hatialadukly aosiligond, s6tben bor fladidlagtabl e
material such as 10 silicone, rubber, plastic, or netal. Softer materials

such as splefdRBeInshiti st pliidigeiihsts 86 wall Be aliph€d &ok€the chiddspbidig dpeaibg PI unger
inserts 80 will be aligned above the correspondi ng openi ng
of mold 64, mold racks 62 and plungers 80 are carried longitudinally along on mold rack
conveyor or belt 68 and plunger conveyor or belt 82, respectively, and are synchronized to
operate together. Once chip 202 is disposed properly on mold 64 at plateau edges 126, a
15  plunger insert 80 extends downward pushing chip 202 into mold 64. In operation, an
individual plunger insert 80 extends into mold 64 for less than one second, generally only
about 0.4 seconds. By minimizing the time that plunger insert 80 extends into mold 64
reduces the likelihood of product shearing effects caused from mechanical wear and thermal
expansion. Further, minimizing the time reduces the amount of misalignment between
20  plunger insert 80 and mold 64.
Figure 11 shows plunger insert 80 has eight fluted edges 84 extending outward from
the plunger insert's central support rod 86. Fluted edges 84 provides ridges to the chip. With
eight fluted edges, molded chip 200 will comprise an essentially octagonal shape after being

plunged. In other words, each chip will have eight fluted edges. While plunger insert 80 is

25  shown having eight fluted edges, other quantities of fluted edges are possible depending on
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of nmold 64, nold racks 62 and plungers 80 are carried |longitudinally al ong
on nold rack conveyor or belt 68 and plunger conveyor or belt 82,
respect i vwioy3/oansds ar e synchroni zed to operate together. @urasolspi202 is
di sposed properly on nold 64 at plateau edges 126, a 15 plunger insert 80

ext ends downward -pushing chj p,202 i.nto |d 64. In._operation, . an

i ndi vi duaﬁhep LR\egoefilﬂlei e 1r%pré§glgﬁ8§5%§{§g exigrdrom a pgifom patiop fEMUREEE second,
general | y.onl aboyt 0.4 seco . By. m.ni m_zi ng_t tipe that plunger
insert 80 8%t §Ragw HE‘B"'W fiﬁnéﬁgéj%@w&@ﬂi’ ngg?rﬁgﬁi E@B&e 18 SFSBBQ?@PX%‘}%ar i ng
effects caused from hani cal rr and thermal, expansion. Further,

mi ni m zi ng® $HEUE y@rﬂgg@d’é‘?ﬁwnem?ﬁerﬁmﬁ Beflipyeipeciitlapes $&&n 20 pl unger
insert 80 and nold 64. Figure 11 shows plunger insert 80 has eight fluted
edges 84 éRRr@f'}EHan’ Gehia il rneg Hidth pbmpld ¢d g ErthenJlapge 88 extand oatwasdifiorsr t r od
86. Fluted edges 84 provides ridges to the chip. Wth eight fluted edges,
nol ded?chiffPPoBaedPq to sppresimatesthe pnewidiy af mald 64 A etorad flusesbasieesf4 axtenBei ng

pl unged. In other words, each chip will have eight fluted edges. Wile

pl unger i A9BYflange)8% dovprgvase ioRrerdsald bettomi of Beppprt adelh. ddg dsttomperavheryudnt i ti es
of fluted edges are possible depending on -15 WO 03/030645 PCT/ US02/ 31813
t he shape flenge; showatin Bigyee 12, epprogimates that efinedd ¢ whidela toptperitbnfdoesmotiatsbt t om
portion of plunger insert 80 upward towards flange 88 shown clearly in

Fi gure 12 extFhdsiigearBgo pwviledhiteslivdges @04 tiforred chigs@00.i Bluted epges a4 allovt for pl unger
belt 82 in operation. The dianeter of flange 88 is approximtely equal to
t he i nner awouit bf anfry and ehsid dipping e finfshainhe. Shoex flarpd 88 uppartkof 86 m 5
support rod 86 to approxinate the inner width of nold 64. As shown, fluted
edges 184 erxtrmdes upivasiwith pingger 88tistpadapiar 9. tRimeetRatingedhattdprofids dgport rod
86. The bottom periphery of flange, shown in Figure 12, approxi mates that
of nol d 64hewbhheetian éfgpurger ihscpr80do pRing@bel@B2l In one embodiment, plunger mating

adapter 94 is a screw bolt which is received by a plunger platform 90 that is affixed to
plunger belt 82.
Plunger belt 82 rotates above and at the same speed as mold belt 68 for suitable
15 plunging and molding of shaped snack chips 200. As plunger inserts 80 rotate around on
plunger belt 82, plunger inserts 80 are pressed into molds 64 at desired intervals. For
appropriate timing, plunger belt 82 preferably uses a link conveyor arrangement. However,
other arrangements are possible such as a walking beam or air piston plungers. With the
conveyor arrangement, the plunger belt 82 is driven by a mechanical linkage powered by a
20  support chain connected to mold belt 68. As a set of plungers 80 rotates towards the desired
interval of plunging, a cam mechanism is depressed causing one or more sets of plungers into
corresponding molds 64 in a vertical motion. To actuate the cam mechanism, a plunger
actuator assembly 96 is provided. After a brief interval, the tension on the cams is released
which thereby releases plungers 80 upward and out of molds 64. In application, two rows of

25  plungers are retained per plunger platform 90. By having two or more rows per plunger
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extends linearly to provide fluted edges 204 to fornmed chi ps 200. Fluted
edges 204 allow for a point of entry and easier dipping of the finished
chi p. Abowe oBloasg® 88, support rod 86 10 protrudes upwardPaTiusopbisnger

mat i ng adapter 94. Plunger mating adapter 94 provides for the connection

of plunger, insert 80 to plunger belt 82. In gne e di ment, . plunger mating
adapt er opfetFasmn 90 e gy of MigRRAzigal %OH}PQE"é’fsx}édeBiFdéggﬁ\ﬁﬁBE‘i““ﬁ} BieB8P 90 ¢ hat

is affixed to _plunger belt 82. Plunger belt 82 rotates above and at the
same speedPEefipl d belt 68 for suitable 15 plunging and ol di ng of shaped
snack chips 200. As plunger inserts 80 rotate around on plunger belt 82,
pl unger i nser t@negpluagiag jy cogwpisie IdichipadPage passed thepugh plupgar aadmold s, For
appropriate timng, plunger belt 82 preferably uses a |ink conveyor

ar r angene¢tnyeyao o whips 20Qarp epndieted Aigeigh aifermagraerJ88 sihpe stilkigtaned vithinna| ki ng
beam or air piston plungers. Wth the conveyor arrangenent, the plunger
belt 82 imolds.i Kasm dyyerd 0isciptinnadlsla nivjlidone dryprovidh fur popesitharedusppdins chai n
connected to nold belt 68. As a set of plungers 80 rotates towards the
desired 200tdomwnad a désingll mogpture content smihateehipa 20& will rstaitetheie swpe atcabsingg one or
nore sets of plungers into corresponding nolds 64 in a vertical notion. To
act uat e t ¢jectabfionmeohdaed smp fizepllnfres prefectdianbedimes ghbipiste 0chps300 ded.
After a brief interval, the tension on the cans is released which thereby
rel eases gienpgeing tiOughfami dryarid0ariil betednwdds b&deen abow)3|to elbdut 28Lo. t WO r Ows
of 25 plungers are retained per plunger platform90. By having two or nore

rows per Pplyengirare hdt@ir¥pgédai 6vens BETHHIZ0 RotIdRdBair. pO ks formz Siryihfle nunber
of nmechani cal conponents is reduced and the structural integrity is

i mpr oy®d. hdWser RdyUst0isBdsuch a€ Riffpled] RicRRAvE bt PRicRQuaics. PpEsedly]dvotigh
pl unger and nol d
is provided from beneath mold belt 68 within form dryers 100 to aid in drying the chips.
With the open structure of mold racks 62, a relatively large surface area of chips 200 will be
exposed to the drying currents. In the preferred embodiment, drying is provided at a
temperature of about 300 to about 400°F. The chips are reduced from an inlet moisture of
15  about 34 to about 38% to an outlet moisture of about 23 to about 28%. At the end of the form
dryers 100, chips 200 are separated from molds 64 onto a fryer feed conveyor or belt 112.
To release chips 200, molds 64 open and separate to allow the chips to continue
towards fryer 110. To assist the release of chips 200, an air blower beneath mold rack belt 68
can direct a stream of air or other inert fluid towards the bottoms of molds 64. Since molds
20 64 are designed to be partially permeable, the air current will push chip 200 from the mold in
addition to gravity. The shaped chips 200 are directed onto a fryer feed belt 112 and then
into a fryer 110 containing oil.
Fryer 110 is used to bring the product to its final dryness for consumer packaging and

to add flavor. The chip moisture upon entering fryer 110 is about 20 to about 24%. After

25  frying, chip 200 has a moisture content of about 0.8 to about 1.3%, more preferably about
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conveyor 60, chips 200 are conducted through a formdryer 100 while still
retained within 5 nolds. Formdryer 100 is optionally a nultizone dryer
wi t h f ourwpanmsosihat reduces chi ps 200 down to a desired moiTatSoz/g18ednt ent
so that chips 200 will retain their shape after being ejected from nolds
64 into fry 10. In a preferred enbodi nent, the noisture of chips 200

af ter paséil% ‘%]ﬁ?wﬁlﬁf'g‘ﬁl qomicRT efroin 209anabep 33 tg @boud dpieertoreprefepiFabotbout 23 to
about 28%  Drver 100 are hot air inpingement ovens that utilize hot forced
air. O hef*for P@PC%WW@H@P%%&}WV%%%W% chipe 40% fiem bsk 11 hiofFyes

m crowave, or radio frequency. Optionally, a vacuum is provided from
beneat h ndlY Ghiprg 2@8“%@3 it iy e A0 dip ¢ endom parking cxdey wherelly fieerffying ec@hs. ps.

Wth the open structure of nold racks 62, a relatively |arge surface area
of chips 1 ficpirying, chipgi¥9err inodused igioyd pegdle seation fag trahsferring tqwr ef er r ed
enbodi ment, drying is provided at a tenperature of about 300 to about
400F. TYhe semiopger foraleepst packihgfof ohips nFor vastatimgichips2@0 fi6m e sabmenger34 t o about
38%to an outlet noisture of about 23 to about 28% At the end of the form
dryers 108gctioninpdtiplé Caseadingsmwpueyatsdwist clopr2@fdud of B4 odnTherebyf, chipy 200ateain
conveyor or belt 112. To rel ease chips 200, nolds 64 open and separate to
al | ow t he aghiegidudl oil ont anyweevideoinanhiis 200 yatheyldr® pasial fAss osd cdnhieyor @l thase of

chi ps 200, an air blower beneath nold rack belt 68 can direct a stream of
air or ot hett. Chips 200 draitibnipiiced elgo b fgertiidchaps coafveyod bellse 04 & fogkng®lads 20 64
are designed to be partially perneable, the air current will push chip 200
fromthe opiottai drlumad@iof ioqacka@ingl Rtatiyg dritkel 15hapedes ahy H%ingQAd/RF Bavdtingct ed
onto a fryer feed belt 112 and then into a fryer 110 containing oil. Fryer

110 i 90 us et & dedifell NThérbefiepsBEHLE ChibO200 e fenti@lprétiuytiRSRaghpl consumer
packaging and to add flavor. The chip noisture upon entering flyer 110 is

about 20 to abﬂkﬁpr%%sgtﬁfeﬁ@hd Artholl Ytdafees 8 Rhdped Hhch8Sp thot®) e sdaet ent  of
about 0.8 to about 1.3% nore preferably about -17

chips can be transferred efficiently, effectively, and inexpensively. The present invention is

superior to prior art systems and methods of making a shaped snack chip because preform
chips are transferred without the use of mechanical assistance such as a doctor blade or air
15  slide. Thereby, the system and method described in detail above facilitates the transfer of
essentially flat chip preforms while maintaining the preforms’ alignment for processing.
While the invention has been particularly shown and described with reference to a
preferred embodiment, it will be understood by those skilled in the art that changes in form
and detail may be made therein without departing from the spirit and scope of the invention.
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WO 03/ 030645 PCT/USO02/31813 1.1% Al so, the oil content of chip 200 is
about 23 to about 25% nore preferably about 24% The process of frying
chi ps 200wormmBoses feedi ng chips 202 frombelt 112 into fmrgarusodidi3 Chips
200 are fed into fryer 110 in a random packi ng order whereby free-frying
occurs. After free-flying, chips 200 are introduced into a paddl e section
for transFé‘lAII y to a 5 subnerger for deeper packing of chips. For

evacuati ng_chi ps 200 fromthe subnerger section, nultiple cascading
conveyor s "8t 8 £1agp§ddsi200 out of the oil. Thereby, chips 200 drain any
residual oil fromany crevices in chips 200 as they are passed from one
conveyor to t h systRakfor trepsfersing srackypradydiidp apronelsyer sHgwment i oPPHsiag s char ge
conveyor or belt 114 for feeding to an optional drum 116 or to packagi ng.
Rotati ng drum 116 pristticareeyarspprated by gt lazstiprsrroll hawieg ¢ figgt dizgetehat i s
desired. Thereafter, shaped chips 200 are sent to product packagi ng. The
present system and amemd@owemwrtadbmde@t eneaelkhastinge seoorsl dianmtaf or m snack
chips can be transferred efficiently, effectively, and inexpensively. The
present inventandn is superior to prior art systens and net hods of making a
shaped snack chip because preform chips are transferred w thout the use of
mechan$ cal assi st anogeagsifh trassfarinpohds profataragelimg an thdfist ¢adeeyol togheby, t he
system and met hod described in detail above facilitates the transfer of
essenti al |l y flstondrbpveyoedmerein thetfirsteomeiymt ol ihangng the fipst dfaaretesis al | gnnent
for processing. Wile the invention has been particularly shown and

descri bed wi t hpasiibsgdeinehsé proginfityad ticrsesdné shveysrBrbll havingthé kecbgl under st ood
by those skilled in the art that changes in form and detail may be nade

t herei n W t howiafl@easaiidwigg fhe efck PRJIEAS fol ttan¥BOGGE BREirefcohtgor tBVRNEERE. 20
-18 WD 03/ 030645 PCT/ US02/ 31813

conveyor.

2. The system of claim 1 wherein the first conveyor passes through a toaster having an

entrance and an exit.

3. The system of claim 2 wherein the snack products are toasted in the toaster to increase

rigidity of the snack products for additional processing.
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CLAIM5: What is clainmed is: 1. A systemfor transferring snack products in
a nonol ayer alignnent, conprising: a first conveyor supported by at |east
one rol |l wewsngoeas first dianeter; a second conveyor supporcadiSoy3sst3 | east
one roll having a second dianmeter; and 5 a neans for transferring snack
products traveling on the first conveyor to the, second conveyor wherein
the firsthcontayswtes ofplaimpayhergintreadditiongl PERcgisiespmpLses gpiece A n ¢l ose
proximty to the second conveyor's roll having the second dianeter,
al |l owi ng the SYFEKCPPRIHUEE s to transfer fromthe first conveyor to the
second conveyor. 2. The systemof claim1l wherein the first conveyor
passes through a tthasewend perveyry ferdranedpring Hesnagk@rodycts fiom thatoastefe sy st em of
claim 2 wherein the snack products are toasted in the toaster to increase
rigidity of the snapkespesdusyer fordiustiag the selaitynf seeesvagkiyoductsy WO 03/ 030645
PCT/ US02/ 31813 4. The systemof claim 2, wherein the additional processing
conprijses a pi ece al dlignment beltdgwnemeans iprpositipejng theenask pedycte B eyor for
transferring the snack products fromthe toaster; a phasing conveyor for
adj usti ng t he essehtixdliyteyerofankshandsnack products; 5 an alignnment belt having
means for positioning the snack products into essentially even ranks; and
a discharge conveyor for adjusting the velocity of the snack chips received

from the alignment belt and for feeding the snack chips to a mold conveyor.

5. The system of claim 1 wherein the means for transferring the snack chip does not

employ any mechanical aids for lifting the snack products from the first conveyor.

6. The system of claim 1 wherein the diameter of the roll having the second diameter is

about 75 to about 90% smaller than the diameter of the roll having the first diameter.

7. The system of claim 1 wherein the first diameter is about 3.0 to about 6.0 inches and

the second diameter is about 0.75 inches.
8. The system of claim 7 wherein the first diameter is about 4.0 inches.

9. The system of claim 1 wherein the second conveyor is positioned about 0.2 to about

0.5 inches lower than the first conveyor.

10.  The system of claim 1 wherein the snack products are preform snack chips comprised

of masa.
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a di scharge conveyor for adjusting the velocity of the snack chips received
fromthe alignnent belt and for feeding the snack chips to a nold conveyor.
5. The sywDawmiosde4l ai m 1 wherein the nmeans for transferri mgTiuse2/ssazk chip
does not enploy any nechanical aids for lifting the snack products from
the first conveyor. 6. The systemof claim1l wherein the dianmeter of the
roll having the second dianeter is about 75 to about 90% small er than the
di ameter of the roll having the first diameter. 7. The systemaof claiml
wher ei n tHe fiThssystinapfelaim § wheseip the meaps fos rapsdutingsngck profwss estdtialbhe second
dianeter is about 0.75 inches. 8. The systemof claim7 wherein the first

di aneter is abumjitaiss Qeismchemndugs’ spriial egentasion domcthe first qonypxsr & the sece1decond
conveyor is positioned about 0.2 to about 0.5 inches |ower than the first
conveyor. 10. coheeystystem of claim 1 wherein the snack products are preform
snack chips conprised of masa. -20 WO 03/030645 PCT/ US02/31813 11. The
systemof claim1l wherein the neans for transferring snack products
essentially maintains the snack products' spatial orientation fromthe
first conveyor to the second conveyor. -21 WO 03/030645 PCT/ US02/ 31813

12. A method for transferring snack products in a nonol ayer alignnent,
conpri sing: conveying the snack products on a first conveyor supported by
at | east one roll having a first dianeter;
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provi ding a second conveyor supported by at |east one roll having a second
5 dianeter; and transferring the snack products fromthe first conveyor to
t he secomwoacnseydr wherein the first conveyor's roll hawcmgsobgisis r st
dianeter is positioned in close proximty to the second conveyor's roll
havi ng the second di aneter, allow ng the sna% Er;a?.ducts to transfer from
the firstlZonveysthod forirasieziag smack BRgasion 2 mepolayRAlignne CORPrgg; m 12
wherein the first conveyor conveys the snack products Bro h a tqﬁster to
increase rigidity epnvenasdivsaickiredygiss adigy C%W&V?risﬂi’ﬁﬂneé b3} égassf My 14. The
met hod of claim 12 wherein transferring the snack chip does not enploy any
mechani cal ai devihge firstidiametprs he snack products fromthe first conveyor. 15.
The met hod of claim 12 wherein the dianeter of the roll having the second
di aneter is about pR®iding atroond @o9syonsHppertedityshleasi enefoddeyiag 2 §¢copthe rol |
having the first dianeter. 16. The nmethod of claim 12 wherein the first

di amet®r i s abbarhetd; &hd nches and the second dianeter is about 0.75 inches.
17. The method of claim 12 wherein the second conveyor is positioned about
0.2 to about 0.5 itnaifesing thesnadkipaedutts &ofm the firsteomyeyipo to the FROMTAQLFIVB0645
PCT/ US02/ 31813 18. The nethod of claim 12 wherein the snack products are
pr ef or m snack wiirgls thecfasmronegor’ Ofollimgiag the First Theetee ishoditiofiedgh glosa 12 wher ei n
the transferring snack products essentially maintains the snack products’
spati al ori entgbkigityts @Eséddad tonveorsaol kaving thosdetiel dismaerdaliovingthor .

snack products to transfer from the first conveyor to the second conveyor.

13.  The method of claim 12 wherein the first conveyor conveys the snack products

through a toaster to increase rigidity of the snack products for additional processing.

14.  The method of claim 12 wherein transferring the snack chip does not employ any

mechanical aids for lifting the snack products from the first conveyor.

15.  The method of claim 12 wherein the diameter of the roll having the second diameter
is about 75 to about 90% smaller than the diameter of the roll having the first

diameter.

16. The method of claim 12 wherein the first diameter is about 4.0 inches and the second

diameter is about 0.75 inches.

17.  The method of claim 12 wherein the second conveyor is positioned about 0.2 to about

0.5 inches lower than the first conveyor.

22



-23

WO 03/030645 PCT/US02/31813

18.  The method of claim 12 wherein the snack products are preform snack chips

comprised of masa.

19.  The method of claim 12 wherein the transferring snack products essentially maintains

the snack products’ spatial orientation from the first conveyor to the second conveyor.
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