14 OCT 2005 WD 03/030645 PCT/ US02/31813 SYSTEM AND METHOD FOR MONOLAYER
ALI GNMENT  SNACK CHI P TRANSFER BACKCGROUND COF THE | NVENTION |I. Techni cal

- Field The.present invention relates to an inproved systemand nethod for

aligning a snack chip and, in particular, to a system and nethod that
transports a snack chip while maintaining 5 a substantially fl 00T 205
formati on. The system all ows snack chip prefornms to be process whi | e
mai ntaining a substantially flat shape for |ater processing to form shaped
snack chi p WOOBBHESS ption of Related Art Snack chips and oPHBUSEHI63
products are frequently nade to assunme a desired shape. O ten, these
shapes are nerely ornanental -in design to assune an interesting shape that
10 appeals to consuners. Sonetines, snack product shapes assune a
utilitarian function. One such function is to retain liquid m xtures such
as dip, salsa, bean dip, cheese dip, and the |ike. Wen a consunmer chooses
to eat a chip with dip, the consuner typically holds a 1 4 OCT 2005 WO
03/ 030645 PCT/ US02/ 31813 single chip and i merses a portion of the chip
into the dip. The consuner then transfers the dipped chip to his nmouth for
eating. Oten though, the desired quantity of dip fails to adhere
sufficiently to thegghi ANDME ' ! ss. This
problemis particuIarF§ﬁbﬂot|ceggfggﬂgggﬁgggggﬁﬁgﬁ?giﬁﬁgphgﬁfreIatively
chips 5 are often too large to

flat. Additionally, round or triangular flat
insert into ajar or fail to retain a sufficient quantity of dip on the chip

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 syétem 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 assnme 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 hoids a



. used to. lift the chips fromthe surface of the belt. Upon contac

‘surface during renoval of the chip fromthe jar. Wth traditional chips,
sone are too large to consune in one bite. Wien this occurs, the dip on

-t-he uneaten portion-of the chip frequently slides off ecreating a nmess and

a dissatisfied consunmer. To help retain dip, snack chips have been nade
with curved surfaces. Shaped snack 10 chips allow the consumgr ¢@erSggop up
a desired portion of dip without |osing a significant 'nuantiij during
transfer tng@%:%@ h for eating. Further, shaped chips are nore

maneuver abl P%Ksertion into ajar or can of packaged diﬁ‘gﬂ§ﬂyﬁ@ﬂkalsa.
The utilitarian shapes known include for exanple ridges, scoops,

t aco- shaped singlp eBip aad Rpesses aporion of the shigResthe B, The sehsuRe N r50apaR chi p

is particularly desirable as it has a retaining wall or 15 edge surroundi ng

the entir et Yippéd dHiyetodhy outi e efting! OfftrbtR6hghPhb aekirbOfuanBlyi o dipFaikigREeChi P,
especially a bow -shaped chip, is nore conplex as conpared to traditiona
flat chip nmesfiatlyto tHR@hiprod 464 Garing\ild thnkfepstbéeds NBiis problbm igYaddRki, on, the
dough or mass is extruded or sheeted into a desired chip shape. After
extrusion, hétizesti whentheckip BB pRTéifiVelydlan r Additunall, fouad OPtrinduda $hEhips FOT
this, the chips are 20 . deposited onto a noving belt. After toasting, the
shaped chi psrelfiuetob bargeeta siselrt iité 4 fane@ail foQetainianaiciehOfuahtity O &ip oA ¥Bkhip TO
convey the chips into the fryer for dehydration, the chips are renoved

from the tosgfacenringrémaval afaiewhipaiom e jaoWidhit@ditianal 6kipg korkd 88 Boilsec@nmon! y
~with the

doct or bl adegnsirtheinaint pise. dWken thie becafs,ht iplonfiieathedtérOportiditorte) dripAduently
transported onward into the flyer. As such, the chips are 25 often deforned
from bei ng slidkaoff vreatingfalnadss amitaclisatifiedeonginerwr aps, curls, waves, and ot her
J 4 OCT 2005 WD 03/030645 PCT/ US02/ 31813 structural deformties.
Particul arly to Todtelr detain dip)ispak chips Itave been aladewithi Datautfades. PSIRBEERRAS
tortilla chips are typically not nolded. For a nolded chip however, a
uni f or mr edhipsrallowitle dossumer to scoop up a desired portion of dip without losing a significant

quantity during transfer to the mouth for eating. Further, shaped chips are 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, 2 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 bowi-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 stiffhess 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 dostor 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



. tenperature toasting ovens to add rigidity to the chips for the steps to

needed. An alternative nmethod is shown in U.S. Patent No. 6,129,939 to Fink

et al. for making 5 a shaped snack chip. A formfryer produces a shaped

- -spack -chi-p--by plaeing chi ps-into a--bow- -shaped nold-cavity.and. flying the ___
chip therein. Transport of the preformchips to a fryer is achieved with

the use of an airslide. An airslide transports the preform chinp %;ﬁ a

cushion of air. Al though™a doctor blade is avoi ded, "expensive ef]'éli [9 Sis
needed to nmintain the constant airflow. Further, the spatial orientation

of the prefMPP¥A#Ss is not 10 maintained to a high degr eBCT/ERSe#dent | y,

a system and nethod for transferring preformsnack chips that can operate

ef fi ci ent| Varu@hifaadrbritics, PARCUIAYEYS REME s Yhis 3s KR8 isﬁ&&ntiﬁ#d%leﬂa S¥stifM and

nmet hod shoul d be capable of transferring preform snack chips froma
toaster on eﬁ%ﬁé“g@@b ' EhiS hikBs RS oci at ed
with the cH%%mnanulgcturfﬂgmgﬁgﬁi?ggg%?F%ﬁh 15 &??ﬂ?ﬁﬁ?ﬁgﬁgﬁggﬁgtandards.

14 OCT 2005,:V2403/ 030645 PCT/ US02/ 31813 SUWMMARY OF THE | NVENTI ON The

present invention is an inproved system and nethod for transferring preform
snack chips fromsdik@aseahett i shodl i WISOPEMnt NoOS; 8593940 Bk Pl FHMEIAG @
shaped snack product such as bow -shaped tortilla chips. The invention
utilizes a sinegid@hackChipl A Bindfye pRdAa&k a@ﬁapecﬂﬁa\d&&]ﬁmﬂﬁciﬁﬂk@as@ﬁtsﬁes that is

fed to a toaster via a conveyor. The essentially flat shape pi eces, which.

for exanpl essdhfledmoldex@gomna liyiipaRafipth@as S TAhoHE tHePrddortl @ik ko 4107 € hi gh

fol | ow. Af tf@yfer {sQaiived ith the\Re Bt dirdlidey AdrairSithe R8dpOFEMheE PicforinthipPidayed to a
piece alignnment system For the transfer to the piece alignnent system
toasted prefushion 6D AlMbephia RBSE BlhdeSsavoided, expensive equipment is needed to

maintain the constant airflow. Fusther, the spatial orientation of the preform chips 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.



‘froma toaster belt to a transfer belt of the piece alignnment systemwth
the use of the inproved systemfor transferring preformsnack chips. This
..systeminvolves using a toaster discharge roll that.has a substantially .
reduced di aneter of about 4 inches as conpared to prior art rolls having
about 16 to about 18 inch dianmeter. Adjacent to the discharge roll of t he
toaster belt, a pickup roll -of the transfer belt of the pi eceid 0

system has about a 0.75 inch diameter. Further aiding the transfer t he
transfer beWP 034346é%i ti oned slightly |lower than the { 0ast @CThBbiz1saDOUL
0.2 to about 0.5 inches. By using a smaller roll at the toaster discharge,
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from a toaster belt to a transfer belt of the piece ahgnment system with the use of the '

mmproved 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 -belf 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 thé like, are avoided. The transferred preform chips are then further aligned

with a piece alignment system to ensure proper moiding of the chips to form shaped snack

chips.



i s added. The chi ps are then passed al ong for packaging for consuners. Wth
the systemfor transferring preformsnack chips, preform snack chips can

~be transferred-effi-ci-ently;— effectively, -and i-nexpensively. The. above as.......

wel | as additional features and advantages of the present invention wll
become apparent in the following witten detailed description. 14,QCT 2095
WD 03/ 030645 PCT/ US02/ 31813 BRI EF DESCRI PTI ON OF THE™DRAW NGS FI RE lis a
schemati c per aoectl ve view of a system for maki ng shaped snack products;

FI GURE 2 i sV® 8%l evation view of a shaped snack chip prRSG®31313
accordance 5 with the invention; FlIGURE 3 |s a schematic side elevation

view of the toaghRdwi e&b&%ﬁ%bﬂm &y e%tgﬁwﬁ]aﬁ%g%gg%@em shown

in Figure 1; FIGURE 4 1s a schematic eleva pi ece

al i gnnent %I'%rﬂfhﬁi%gmnﬁ TG, @Bfisfgﬂa!ndwﬁgﬁ‘iﬁ%m s R th A Al aﬁé@t em

shown in Figure i's a schematic plan View o0 I gnnent

bel t of 't helighfGe sydtebitiipnbes aShid 8Pk whbiEbySths LRI 6 !F] re 1, FlIGURE
6 is a schematic perspective view of a sensor array o e p| ece al i gnnent
syst em of tahﬁlsﬁaﬁigfap&fmwembﬁf&ltwﬁlgémﬁkﬁﬂﬁ%ﬁe of. ARG ks Per spective

view of the piece alignment systemand 15 unger and rml conveyor

portion of gnigedMheandla h%d:%&émrpass%oﬁé@éﬁﬁst%ne Sved &G

perspective view of the plunger and nold conveyor of the sys% nfshown in

Figure 1; Eﬁcﬂtﬁga&i j)rﬁwamg GABIGHa iR BPRAAG, Vinerafiel, ME oI e éﬁ&é&sﬁan?
~accor ( dance ‘With th

the molds and are mputted mto a ﬁ:yer where thc ch1ps attam thcn' ﬁnal packagmg mmsture
'Following frying, the chips are passed through an optional salter where salt and/or flavoring
is added. The chips are then passed along for packaging for consumers. With the system for
transferring preform snack chips, preform snack chips can be transferred 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.



I nvention; 20 FIGURE 10 is a schematic el evation view of a plunger belt in
accordance with the present invention; FIGURE 11 is a schematic

per spective side view of a plunger in-accordance with the . present

i nvention; and FIGURE 12 is a schematic perspective bottom view of a
plunger in accordance with 25 the present invention. -6 j 4 OCf ;2§05 70
03/ 030645 PCT/ US02/ 31813 PAGE | NTERNATI ONALLY LEFT BLANK 14 OC‘I*“%OOS WO
03/ 030645 PCILYS0AL31813 DETAILED DESCRIPTION In Figure 1, a s%]stem and
method for formng a shaped snack chip is shown. Sheeter 1BCTURASI8I3sheet
of dough that is fed to toaster 30 via conveyor 20. Conveyor 20 transfers
the essentially flat shajpggrmsaiiritont TR RAWIRGY € are hexagonal
shaped chips. The flat 5 shaped dough or chip Is then ted into a high
tenperature toasting oven 30 for adding rigidity for the follow ng steps.
The partially drrret@hi R alsShdufd@E ftgestivevRey 6&3%%%%%9&5@@&&@/“ em 40.
The piece alignment system 40 aligns the product for feeding to a plunger
and nold cgoweyr 60. Plunger and nold conveyor 60 inparts a shape to the
chips. After the product is plunged to the nold shape, the chips pass
through a mul ti ZGGYURE ¥R sike@lelion VRAWT2REkpsdidci ShipProdiced fracddr@lgaf t er,

the chips are ejected fromthe nolds and are fed into a fryer 110 where
5  with the invention;

... FIGURE 3 is a schematic side elevation view of the toaster and piece alignment
system portion of the system shown in Figure 1;
FIGURE 4is a sc;hemaﬁc elevation view of the toaster, piece alignment system, and
plunger and mold conveyor portion of the system shown in Figure 1;
10 FIGURE $ is a schematic plan view of the alignment belt of the piece alignment
systeﬁ 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 7isa scheﬁaﬁc 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 18 is a schematic elevation view of a planger 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.



the chips attain their final packaging noisture. Follow ng frying, the
.chi.ps 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 mxture are passed along for packaging for consumers.
15 I'n one enbodi ment, sheeter 10 has sheeter rollers and a conveydn QDT 2005
nmounted in a comon frane as a single unit (not showh). Sheeter 10

recei ves t hewdesgis@d an inlet. The dough can be conprised of corn, wheat,
rice, or other grains and nmixtures thereof. For the preferPéd/uSatmdiaent ,
the dough is conprised of white dent corn. As the sheet is fornmed in
skeeter 10, a cutter within sheeter 10 having the initial chip shape, which
for exanple is an 20 essentially flat hexagon, is provided. As dough passes
by a cutter within skeeter 10, the initial chip shape is formed so that
essentially flat chips 202 being produced have approximately the sane
shape and thickness upon exiting sheeter 10. Chips 202 are conveyed over.
conveyor 20 towards toaster 30. Optionally, conveyor 20 has a pneunatic
lift systemto raise the conveyor to provide access to toaster 30 as
needed. This is benefici aPAGE INEERNAFIONALLY NEET BLAMMCt exits sheeter 10
the product essentially drops a small distance onto j4 OCT 2005 WD

03/ 030645 PCT/ US02/ 31813 conveyor 20. As the physical properties of the
product being sheeted may change such as the coarseness and particle size
_of the dough, the adhesive properties, and the noisture content, the
ability to adjust the need for adjusting this drop is beneficial to

mai ntain product uniformty. 5 After the dough is sheeted into the chip
product’'s initial shape, chips 202 are fed to toaster 30 for reducing the
product noisture. The chip noisture | eaving the sheeter is - tcall about-




typy -50 to about 52% audis reduced #o0 aliout 30 to aiiout 44% by toast
er 30. Chips 202 are dropped onto a rotating transfer belt 32 for passage
t hrough toaster 30. Toaster 30 toasts chips 202 through heating with
infrared (IR), radio frequency, convective, ribbon 10 burners, direct gas
fired, conductive, inpingenent, and m crowave heating for exanpﬁg. éﬁ @
preferred enbodi nent, a series of IR burners or direct flane bel Q'u At ?s
-are used. After toasting, chips 202 are transported to piece alignnent
system 40. PY@P¥PMHYSy  the product coming forth fromtoast ePCBOS§amS13pri or
to a piece alignment system 40 utilizes a bl adel ess nonol ayer transfer
system as shown in Figure 3 andpgy SHRRCR n assist is needed to
lift product froma toaster beIT?]é‘@—pasm—rrgi{%sause the product tends
to becone adhesi uepigdret b S8 rlctholi | i nvol ved i n heating
a nmoist and starch%‘m'xt ﬁlfge. Previ ous 3); catcsgl!?pdgl%%%(ﬁa{?{ﬂpé?%og?‘i gEter o

ot her . Techaio s § el SiSiou Pt iWRA h ok 58 1o higs froma
bel t. Bl ade assisted transfer tlhougoh %aébg{r’lm ?‘ﬁ%gé}tezﬁt %#gﬁggrﬁz&%%%sﬁ"re

‘blade to f aieksehtifly Aot sﬁaﬂela%w &F}‘ﬁé, @Hﬁhﬁiﬂh#aﬁldlﬂb &é‘ﬁéﬁg&aﬂhﬁﬁtqicg%%a{% or 20

bl ockage, nicks in the blade fromhigh torce contact w er oven

belt, bl gde ; I ' ol . bel .. causin
chips to be %ﬁﬂ%ﬁ%ﬁﬁn%ﬁ%ﬂ%‘g@%@? gg’g%%n%%};\,%%& %e%c{af%g&gﬁétly rreansg
of transfer ssukdvolswiagstaps T8E halBalR RO ¥hip ﬁ%&?@%ﬁ@& GG RoANAl o200

..additional cost to production and’do not’ readily nmaintarn p

regi strati 0go.OtThe ' i | 2 0 B i ess. 25 Wth
oomiassuatelbakei JBLRL il bopui TR 2

t he bl adel ess transfer', the spatia

| eaving -9 &&v@o@fozﬁfi&gem%lgé&ﬁéﬁreﬁ:ﬂﬂiﬁggéﬁé@go%é ! AaePfe 'g;l%g?cé q

mai ntai ned nore readily than with using a convehtiona [ ade as

{ranser.  Bpligho v RaUHE I ek Hrough i il B3k A0 rLankRFRLST OV

belt 32 has a discharge ro
10  moisture. Thereafter, the chips are ejected from the molds and are fed into 2 fryer 110 where

the 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 1.0 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 fomiedlin
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 fo raise the conveyor to provide access fo toaster 30 as needed. This is beneficial

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



that is disposed higher, about 0.2 to about 0.5 inches higher, than a
transfer conveyor or belt 42. The | eadi ng edges of the toasted chips 202
~essentially l'ift off of toast oven belt 32 at 5 discharge roll 38 and
convey onto transfer belt 42 at a nosebar roll 44. This is enabled by

di scharge roll 38 being about 25% of the size of a prior art di%ké@&TgH0
roll. In a preferred enbodinent, discharge roll 38 has a dianeter of about
3 to about o esaheas nore preferable of about 4 inches. FLB’ 0 t ransfer
belt 42 is supported by at |east one roll 44 which has a rela |3/81s§3srrall
di aneter, for exanple of about 0.75 inches. By having the dianeters of the
10 rol | s suppBYeyprid- Bethephysica propaiesdf twaroducideingeheetad nsiyzhangt bechps bor m
toasted chips 202 are able to maintain their structural integrity between
t he transf ercoppamssapdpartiole sigeef thredougl thetadhesiva propenties, bl the didistufocdhtent, her ai d
the transfer of the snack chips, discharge roll 38 is positioned about 0.2
to about 0. 3hg #ilitete sdjugtihe neeH dor adinstivg s dippistbentficiphtoonaidteingrddha snack chi ps
are deposited, Additionally, any debris such as extraneous dough wil |
ei t her pass "BEPH¥N t he narrow gap 15 between belts 32 and 42 or sinply
continue along with the preformchips. This is unlike with a bl aded
transfer . Usi ng ffer thiodnyeh {ssheeigdiietp theshiptprognetfsdnitishsbapsnchinsi202 matfestot he need
for a blade or other nechanical transfer aid. Figures 3 and 4 show
transfer belt?astep30far reducing theprofyct mpis@gre. Jo eltip moisbme lsyngthoshebtet i5s  of t he

pi ece alignment system 40. The speed of transfer belt 42 operates at

“essent i al Ty pilly pusiie abeiit §2%gndis reduced to apohit b about 40% g tdabtarcil eSS
transfer. Wth the product essentially aligned as a nonol ayer of partially
dried chi ps Cis 20% #e droppad qpio Digting Eansfernbeiti3a foradssegs thropplatopstey 30cToaseyor or
belt 46. Phasing belt 46 has an adjustable speed for transferring chips 202
from the sp@&dstoehips 292 dravshhenting aithinfraredd(R)padia feeqebnpy, souviedive,ritbded f or
nol d aliﬁn nt copveyor or belt 50. Once at proper speed, the product is
fed to dPi gRWase diestigassired. zondnctive, imningamentand atierowaye heatingforiepample.clnal i gned
by rank (rows) and file Q’colurms for -10 1 4 OCT 2005 :
preferred embodiment, 2 series of IR burners or direct flame belt heaters are used. After
toasting, chips 202 are transported to piece alignment system 40.
Preferably, the produqt 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 sticky residue buildup thereon creating a jam or
20  blockage, nicks in the blade from high force contact with the toaster oven beit, 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 productioﬁ and do not readily maintain product

registration or formatipn that is beneficial to 2 molding process.

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

-9-



WO 03/ 030645 PCT/ US02/ 31813 eventual feeding to a plunger and nold conveyor
60. Alignnment belt 50 has a systemfor conveying the chips into
essentially even ranks. Although the chips entering alignnment belt 50 have
essentially distinct and even files, the ranks are not sufficiently aligned
for eventual feeding to the plunger and nold conveyor 60. Thergf&Cd 2085 one
enbodi nent, alignnent belt 5 50 is outfitted with a series of cleats 52

t hat ext endypyadspissf rom alignment belt 50 as shown in Figure 5. These
cleats 52 are noving slightly faster than alignment belt 50PGHES03B#813
traveling-on a cleat conveyor 56 disposed beneath cl eat conveyor (not

shown) di spoestir 3thie neiitdinedl m@e readily b with@ingATofttalonalBRkle &th&?%;ﬁl’é@r
eventual |y pushed al ong the noving alignnent belt SO so that 10 at 'the

exi ting froffoathiguebinibleleitanstbe) thc hemiral @7 ohRYRerVSEHl B Hay aaié&iargfe?gf' To
maintain even files, it is preferable that at |least two cleats 5 e

provi ded pethatisidsp@@a hightreateny).2 o dbbwiols ifdhes RIEER, 0in £Rfer Oy 'oibnﬁﬁd up
di sposed between at | east two cleats 52. To catch each chip 202, the

di stance be#2eTir leadingrdeatcf ikdodsied AhipETVR ckentlYIHASIT a0t dvagodi s of the
chip. Upon exiting alignnment belt 50, chips 202 are deposited on a

di schar g8 cdiscimypeolbds iel donved ohmitrabsertbed 35 S nosebaPBNId4b This iG8aMEq ) Unger
and nold conveyor 60. To ensure that the majority of chips 202 passing

onwar ds to tisehapgeuoitds beimgrhbon 23% sfalevsiitof 2 Plbraktelischargd RN I AbORGENt . @
_.position control systemis utilized with piece alignment systemd40.
Further t heecmbwrlimait, disphargenoll S8 hseldifieterds okt 3 tedboGiY iRches Qdorép BreralRRPS! t €d

onto alignnent belt 50 such that chips 202 will be between rows of cleats

52. The 20 gwmt4inthesy Forther, anyfarteh U2 s shsportédy Aildabivne PR wilicHiag, | Nncomi ng
speed of chips 202 being fed into the piece alignnment system 40 and the

posi ti oni ngretdigele smélbdiambter, fiir exegeyle AAWI0I76 incE&N BHHAGIS the didmeRd of@Rsi t i oned
properly within a determ ned acceptable range for the plunger and nold

conveyo 10 60rolls rpportingibisits 82 and 42:4losestogibr Wi dide, the prefRmO e cRPLIHAORES | Y
'nto the to maintain their structural integrity between the transfer from toaster oven belt 32 to transfer |
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'};ﬁe 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 4‘2 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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nol ds of the plunger and nold conveyor 60. 25 Therefore, a chip sensor 48
is positioned to operate in conjunction with piece -11 14 OCT 2005 WO
.03/ 030645 PCT/US02/ 31813 alignnment system40. In a preferred enbodi nent,
chip sensor 48 is positioned above phasing belt 46 and/or discharge bel t
54. However, chip sensor 48 can be positioned at a nunber of 4 pd&&t i Obs
al ong the systemfor form ng a shaped snack chip 202. ‘An optical sensor
such as a phW0dB#B64array can detect chips 202 to effectively deternine
their relative position. Qther 5 sensors can be enployed h (5P2318th as
| aser, ultrasgn n',f%f'illrrr\eras and col or contrast. The control system uses the
i nformation GAPRAHE grtBﬁPE’HgﬁSagfblﬁglélcommréﬂd%gnmnmd%%&@ﬁ?en{ﬁpk
position of é:olﬁb ZLSZ as to whet her chips 202 are approaching on target,
too early, fhips %3§§6“%BEHVWW -aAlghonglethe ohipsitReHnR A8 iR Mbe@n

adj ust ment t emis made if needed to insure that piece
al i gnnent syésbtﬁea%g ?@ﬂ%@FWé}“ﬂﬁﬁen(ﬁi@eﬁPmkSye 4@ suffiiclennlyaiigaad®r afeﬁ ips to
pl unger and To adjust the positioning of the I ps, the
contr ol systfg%tgd%f g'ﬁ’(gf’rcﬁ’}gm o} copyayer 60p Themforminoee afhbddifiers RE

t1 54 for

transfer ¢ hasi ng .bel t 46 cI eats 52, and/or di scharge be
opt i mal Chl P deﬁltﬁ%%?“ﬁloa%F trmeddmmfmm t Hel? 50 ni ng
bR

of the sensg 'éﬁp enLﬁ couI d be situated above transfer be

phasi ng bel t } @Wﬁe ' Iafe@@’%Shghtb’femrphaamﬂlgmnembdfﬂrandhﬁmar ge bel t

94. 15 For exanip gﬂace%hot oceII arra% utilizing chip sensors 48, is
arranged to rreas PR SORYeR0R 56 disppse Peqeﬁbcis&mnwoqhmtphmagam cghey pass

on phasi ng in Figure 6. The first and last files of these
are typically no@%"éé’g&g{%because t hese end chips 202 tend

As such, most chips are eventually pushed along the moving alignment belt 50 so that
| 10 at the exiting from alignment belt 50 the chips have essentially even ranks. To maintain even
files, it is preferable that at least two cleats 52 be provided per chip 202. Thereby, a traiting
edge of chip 202 will end up disposed between at least two cleats 52. To catch each ;:hip
202, the distance between two cleats 52 in a rank is smaller than the width of the ¢hip. 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 phmger 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 d_etennined acceptable range for the phinger
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
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to accunul ate scrap material from upstream processing. Sensing the
remai ni ng chi ps 202, 20 the average position of chips 202 in that rank can
be -det-erm ned. The speed of phasing belt 46 is then adjusted if necessary
to assure that the follow ng ranks of chips 202 will be fed to, pl l,%n er and
nol d conveyor 60 at the proper speed to assure maxi mum al i gnrreH}U&f %ﬁﬁ ps
202 being deposited onto nolds 64. Figure 7 shows plunger and nol d conveyor
60 recei vi nw&ﬁiﬁ&“gt chi ps 202. The 25 noisture of chips 202 is at

approxi matel'y thé same noisture as upon their departure froffHUSRBI13005 WO
03/ 030645 PCT/ US02/ 31813 toaster 30. At this noisture, the chips have
enough cohesligendnn$yepni 40y Ifi o preforred kmbodihént, REip20orATis PasitRed loospidlsg har ge
belt 54 to nold racks 62. Ranks of nold racks 62 are conprised of a series
of connect edelt A6land/ahdischariy tplti5) Howbvr, fchip sérPiesstda Be hoiRiodabit b Gfmbes 3gPe t O
each chip 202. Wth proper sequencing, each nold 64 receives a chip
properly 5 dddatonsdlohg teispited for &Mringiprishipes ke thig 202, Ad dpedaRed Bl e 44 can be
of any practical shape for a snack chip, nolds 64 preferably have a

bow - shape. pkotoustl@asapcanntitett chips 202m0leffectvdly Hiaimind Beif RIAWRE péiitich N Other
juxtaposition of two racks of nold racks 62. Each nold rack 62 has a
series of hatnsers cafberaniplisyedlovryan sicloasdaberahiaRgnic)cantedid khd cBaPdoamat, nol d
racks 62 travel continuously about nold belt 68. Mld belt 68 is tinmed 10
to ensure that rileccontaulsgstGRuses the fufomeribygaptpeddticanesp Seasor 48 ERickimise t he
chips into nolds 64 and for plunging. For exanple, a servo driver can

~ properly cotterawéragetrenk positiog oixdhips2D2lay ta sdlisthérZhips RO e RypedLhib@sh REROMNENT,

nold belt 68 is a continuous chain belt disposed around rolls as "shown in

Figure 7. Asarlypbrdoo sk B262 vpewihis average anphted povitiod Sandidiustiiéng 10Hle o66agi t e t Op
portions of nold racks 62 begin to separate apart due to the physics of

havi ng rect systyal inmatlé if eeatnd 6 idsbrerthat piwcdaighment 8)stodg4(is deliveing @bsdntialhs Mol d
racks 62 reach the top of nold belt 68, the top portions of nold racks 62
cl ose t &@et briform irmke bichips tepinggenmidisol® donvéiorsd. aTd adjustdht PositRARS ioPhe
chips, the control system could optionally adjust one or more of the speeds of transfer belt 42,
phasing belt 46, cleats 52, and/or discharge belt 54 for optimal chip delivery to phinger and
mold conveyor 60. Asto posiﬁoning 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 an& last files of these are typically not measured becanse these end chips 202 tend
to accumulate serap material from upsiream processing. Sensing the remaining chips 202,
.20 the avefage 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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t hrough dryers 100, nolds 64 separate and open for discharging the chips.
As shown in Figure 8, nolds 64 have a bow -shape. Ot her shapes are possible
however such taco, oval taco, hexagonal t-aco, round saucer, canoe, spoon,
oval, round, and 20 nore. Mol ds 64 are preferably only seni-enclos%ﬂ in
order to maxim ze the exposed surface area of the chip as i t JissU¢ Lt Rer
dried in dryers 100. Ml d racks 62 contain a nunber of halves of nolds 64
such t hat t&@n%@§k%gosition of two nmold racks 62 on nold belt 68 forns ful
‘nol ds 64. 1N the &ibodi ment shown, six halves are di sposed fifU§PH3181% ngl e
nmold rack 62 in a rectangular three by two schene although ot her schenes

are possi bl &;ast&fﬂ@hAlﬂﬂiiémﬁémﬂpmélclﬁﬁskﬁ%éh%ﬁ%ﬂéoﬁef&eq&@g—j@mn; ds the middle
oget he ‘

"

of nold rack 62. Linking the nold hal ves r on 14 OCT 2005 WO

03/ 030645 PCT/ USTiags208 4id pambdfréra GlisctBooeibslt 84 Bithéld FARK6S URRRY dfnthid MERLT € 120.
As depicted in a preferred enbodi nent, nold rack support structure 120 is

a solid mesée st commriseof 2k6tics o borAvsied 10TYiHRI] GBI nfoliséd fdQfparhSROd&H.4 N MOl d
racks 62 to be exposed to a greater anobunt of air and heat in dryers 100 as

conpar ed t Oshapéidlehdh chipl 282 Wath.propeSRquenSifg eAaiRd1d 84 rdcSivésaQitippRthef1® form nold
rack 62 which 5 reduces costs and weight. Typically, nold racks ©2 can be

formed f$ onalizngd fiah piekd dignien bystdnesl. ARG HRIE 64dan %b‘@fhn?%ta@di(ﬁﬁéﬂaﬁe and
metal. In the preferred enbodi nent, nold racks 62 and, therefore, nolds 64
are made f ribm siaek chijg swldstéapreferkightve a Bowheddge. a Cross section view of a
preferred enbodi ment of nold 64. Mdld rack support structure 120 confines

“each nol d 64. VFigures Suidch Shéw nalsesaa diab gre TR by the fuiepodionlc? By ke oM
support structure 120 downward and i nward towards the center of nold 64 to

affix to a teltltaks 62 RackmpRiandk 622s a Beitd TRPEGT nOURBApbsidddd lIBASR @
partially open ring to support the shaped snack chip 200. At a top portion

of dependi ngnisuRpakstof Ainlirdcka 62 GavePdontifivusty slgt hald bk 68,1 SR belt 6§ 2 Hnfkd
surface for flat chips 202 yet to be plunged. When flat chip 202 1s

. R i tialley cepmhietthd mold @ckswlerefpfopelly péstivtiedgRbeiiBOILS YRPORlo dlidka2Ad over
the open for 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 rofls 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, Hexagona} 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
o’f molds 64 such that the juxtaposition of fwo 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. Bach 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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15 space of nold 64. To help retain chip 202 within nmold 62, one or nore
barbs or bevel ed 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. Once the chip 202 is pressed into nold 64, the
top edge will likely abut barbs 130 or 132 on several of depenfi 8§Ts@¥por t
arns 122. As chip 202 is stanped into a nold 64, it assunes the nold's
shape to form chi 20 200, which is a bow -shape as shown in Figure 2.
AdditionallV?“PW@g%ﬁips can be given additional features offCIRBHE3II8Y

rnodi fyi ng the shape of plunger inserts SO. Should a chip 202 be m saligned
and not Conphad kY6l BENERCE M Mm@‘kzbh@aﬁ&&&ﬂ% heS e omB gimb i
resulting chip produced will still generally have a gcoop or %%WF hape,
al t hough possildlayk SpporERALAFEA0 is al$Hlid m S | el 2 will
still be contacted@ggoplunger I nsert 8gﬁu@ﬁgﬁgo???gﬁ&h%%&&F&g%ﬁ%ug&éﬂ

cont act ed i Hisheed Rind1@ kI 6 16 b&dxpHdaH b@ﬁé@MuB{&QH%ﬁ hét § iy p 200.
14 OCT 2005 WD 03/030645 PCT/ USO /3181% To redouce t he (?oégitsﬁg?’%cdllogﬁ)gs not

deposi ted i Rérfpaedt®h olft¥mold PacRPAis8/18ds nfaRBHME Rqfifred th Mr iIARE B REifAN De

provi ded. Fingers (not shown) can be provided to prevent a vertically

Oriented5Chhﬁu&ﬁamﬁﬁﬁﬁnﬁﬁﬁﬂjfﬁmﬁmﬁgum?maggggﬁﬂ&ghQ§QWRﬁnm&gﬁmﬁB%q“£ cks 62
a

should a chip 202 not land into a nold 64. These fingers are attached to

the base pordsisamk mifteriDbudh 6ogIkstib anPmahD Wl B&Tér&ﬁbﬁgaﬁméﬂttﬁﬂ&& }acﬂszéténa ext end
I any ver

_between nold racks 62. Thereby, the fingers will support any vertical
chips 202 asheteforé, nfo¥dz|64 arl R4dg fiphl kddMEss8l4l. "0l d conveyor 60 and dryer
.1100. While these chips will not be plunged, they are retained to increase

the product yi elRigurEb@hews alddoss BWEn PewdOSprefeie EhbodRend bSRAE 84 gtgt'ofang
pl unger belt 82 of plunger nold conveyor 60. Plunger inserts are

typical ly casbsippatstbnte 120lcoEhkeciRhRld @l WitiimeR 64 diepbddins MSport THRLET
plastic, or netal. Softer materials such as si Ilincone, erﬁtlibdglgr olrtao ‘(gstic

-are  pr it er IRGxichdfoth istighoft BictRb FADRWMWAASLY Sivia Hivhids BE cahdr ARG HaRove the
correspondi ng openi ng
to affix to a bottom edge support 124. Bottom edge support 124 forms 2 partially open ring

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, on'e 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 phunger insert 80, the resulting
chip produced will still generally have a scoop or bowl shape, although ppssibly 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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of nmold 64, nold racks 62 and plungers 80 are carried |ongitudinally al ong
on nold rack conveyor or belt 68 and plunger conveyor or belt 82,
respectively, and are synchronized to operate together. Once chip 202 is.
di sposed properly on nold 64 at plateau edges 126, a 15 pl unge‘g idPFEdna 80
ext ends downward pushing chip 202 into nold 64. In operation, A
I ndi vi dual plunger insert 80 extends into nold 64 for. | ess than one second,
general ly aut 0.4 seconds. By minimzing the tinme that plunger
i nsert 80 ex éﬂosp{gnto nold 64 reduces the likelihood of 5$ Hﬁ@(:"@ﬂeari ng
effects caused from nmechani cal wear and thermal expansion. Further,
m ni m zi ng the tTomeducetiudmsof dhips aomdepdsited intol aaadltl ghrmaptkal daeR o£0 pl unger
insert 80 and nold 64. Figure 11 shows plunger insert 80 has eight fluted
edges 84 exeeindigryips canfmrmbvidednFinglre (ot showey cainibe provided ecpiévend a t rod
86. Fluted edges 84 provides ridges to the chip. Wth eight fluted edges,
nol ded chi prize©d ehip 202 o filling througisthespacalichween cvagoldahcks b2 gpumiatdap bei ng
pl unged. In other words, each chip will have eight fluted edges. Wile
pl unger i ns2modand igto2Gnaith 64rTHese finpgrsaraptinckied ut thelbasel gation 6f held r@KENt i t'i es
of fluted edges are possible depending on -15 14 OCT 2005 WO 03/ 030645
PCT/ USO2/ 3 1eamd bhitons erigp suppbrt i Brbtociepd bieweaneuhld fbies 21 Thewdbye dgdingsddwakt end
froma bottom portion of plunger insert 80 upward towards flange 88 shown
cl early i n sPPRpdrany Yaticat chipa2288 ititg veld enggihmgerhnd nold @nesyee6lt dndldhyér par al | el
to plunger belt 82 in operation. The diameter of flange 88 is = .
appr oxi nat di0). Bhile thesaschips avill notde plungkdhthey arenmitained4o inkreasehivr produkeyige. 88
~extend outward from5 support rod 86 to approxi nate the inner width of nold
64. As shown, f Figueejlishgwsplgugeeinseats@0 disposed albugywiengsBbaki2ripltger aiohy ds t he
bottom of support rod 86. The bottom peri phery of flanga, shown in Figure
conveyor 60. Plunger inserts 80 are typically comprised of a moldable material such as

10  silicone, rubber, plastic, or metal. Softer materials such as silicone, rubber, or plastic are
preferred. Insuring that plunger inserts 80 will be aligned above the corresponding opening
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 platean 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 édges, other quantities of fluted edges are possible depending on
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12, approximates that of nold 64 while a -top portion does not and extends
linearly to provide fluted edges 204 to forned chips 200. Fluted edges 204
allow for ~a point of entry and easier dipping of the finished chip. Above
flange 88, support rod 86 10 protrudes upward wi th plunger e} pgaggpt er
94. Plunger nmating adapter 94 provides for the connection of plunger

- insert 80 to plunger belt 82. In one enbodi nent, plunger mating adapter 94

is a screw Rahbsadagh is received by a plunger platform90 that is affixed
to plunger belt 82. Plunger belt 82 rotates above and at tHe/Udi81813eed as
nold belt 68,for sujitable 15 plunging and nol ding of shaped snack chips
200. As pl unf&riapheihe himdsivest he flated edats Shextaidiioged bdwohi pon dPhHAGET
inserts 80 are 8rgessed into nolds 64.at desired intervals. For —appropriate
timng, plu ePrag o liangn 8 show clealyl in Migueo T eBlage 88 FARGRRIRE ang
However, other arrangenents are possible such as a wal king beam'or air

pi ston pl ung&f¥Een ifP?f%l}?thpél@ﬁvévprZ ropamenTie diatdeer pf fiagess Rel t 82 is
driven by a nechanical |inkage powered by a 20 support chain connected to
mol d belt 6&PPIREIMAY¢qugiito e ingevisiian moid 64. dautharyngds 88 berdeniwaalsol Nt € val

of plung%ng, a cana&gchanisn1is depressed causing one or nore sets of
pl unger s i nt"8PPOEGPY M0 SPRIPHE2 e deciBnes widtoftmeld 64.i Asshown] fhaed edEes Baickisag e t he

cam mechani ﬁgh{ pl Ezﬂger actuator assenbly 96 is provided. After a brief
interval, t {88 So5pavierbiowaHs o botron ofsuembr s e benah yeriphbgages

p[ung§r§MSQéH$mard and out of nolds 64. In application, two rows of 25

- plungers ar g&%h"?‘(@&f’%‘ﬁ?" ed2 npringtesitiab ofmeld 64 Bhiltatop prtiowdodinofRGE  OWS
per pl unger 2005 WO 03/030645 PCT/ US02/ 31813 pl atform 90, the

- 16, 14 )
number of nsﬁtﬁéf‘ﬁﬂ%%ar Y {OpRYAefutad ¢dges W de framerhahips1200.SFInts6 bapeabod MoSGhi tY 1 S

| mpr oved . C
a point of entry and easier dipping of the finished chip. Above flange 88, support rod 86

10 protrudes upward with plunger mating adapter 94. Plunger mating adapter 94 provides for
the connection of plunger insert 80 to plunger belt 82. In one embodiment, plunger mating
adapter 94 is a screw bolt which is received by a plunger platform 90 that is affixed to
plunger bek 82.

Plunger belt 82 rotates above and at the same spéed 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,_g cam mechanism is depressed causing one or more sets of phingers 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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Once plunging i's conplete and chi ps 200 are passed through plunger and noid
conveyor 60, chips 200 are conducted through a formdryer 100 while still
retained within 5 nmolds. Formdryer 100 is optionally a multizone dryer .
wi th four zones that reduces chips 200 down to a desired noi sgfr%ﬁo%fnt
so that chips 200 will retain their shape after being ejecte #rom T ds
64 into flyer 110. In a preferred enbodi nent, the noissture of chips 200
after passiag{&m‘fg%h formdryer 100 will be reduced to between about 23 to
about 28% yer 100 are hot air inpingenent ovens that ufFFUSE/H8L3 f or ced
air. Oher forns of drying 10 however may be used such as infrared,

m crowave, matfarmdiché neshie ofxtechidibal ootaponynts i8 rotRcId AT the StrEdad¥l iftEgf fOM

" beneath nold belt 68 within formdryers 100 to aid in drying the chi ps.

Wth the opeprstducture of nold racks 62, a relatively large surface area
of chips 200 wll be exposed to the drying currents. In the preferred
enmbodi ment, dr yiOnge plengingmiy camgleta indchigs@0Pare phsséEthdbgipgioner 2Qndle about
400F. The chips are reduced froman inlet noisture of 15 about 34 to about
38%t0 an cwhveybr (epchips 200 anfcondnotst] RGugha fodi0dtierd80/awhild sllteraRBdwafiy t he form
dryers 100, chips 200 are separated fromnolds 64 onto a fryer feed
conveyor5 ormdjéd. tFofrd AryeftOlrieotiasalyainltizond GryenmititButAn R raiitbs SHRAr ate to
allow the chips to continue towards fryer 110. To assist the release of
chi ps 200, 240 dain totsl desid ixshere téntend kalthataobips Dl willG&aintiRr sigedebr tRing! r €am of
air or other inert fluid towards the bottons of nolds 64. Since nolds 20 64

are desi gnegkcted fiom melds ¢deibfoyfrypet e &bi prefoiraderaliodingaut, HeMhoisire lof $Hass2ee hi p 200
fromthe nold in addition to gravity. The shaped chips 200 are directed

ont o a fryeifierf methgiblonghifbin dryer 100avill bé rddoced td beyeden 200t 2D@LBLRERG, 0i | . Fryer
110 is used to bring the product to its final dryness for consuner
packagi ng divger 10®aradidt it ispingemenin avenk thiat wiilizs hot fiercadpdr Oftivk RirinB &f dryigr 110 s
about 20 to about 24% After 25 frying, chip 200.has a noi sture content of
about 008 thowewrowty be 8% suvh aeinfrared,aniedokwiveq bioadio fiéquendy OptiGnally 20R@uiim
is provided from beneath mold beit 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 o 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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WO 03/ 030645 PCT/ US02/31813 1.1% Also, the oil content of chip 200 is
about 23 to about 25% nore preferably about 24% The process of frying
chi ps 200 invol ves feeding chips 202 frombelt 112 into fryer 110. Chips
200 are fed into fryer 110 in a random packi ng order whereby frge-ﬁéﬁi n
occurs. After free-flying, chips 200 are introduced into a pad the &Pon
for transferring to a 5 subnerger for deeper packing of” chips. For
~evacuati ng gﬂi@ﬁo;ﬁ&Q fromthe subnmerger section, nultiple cascading
conveyors holst chip 200 out of the oil. Thereby, chips 200PEHES0/3181ay
-residual oil fromany crevices in chips 200 as they are passed from one
conveyor to LKe Alexhe oildvnfat d@Bip@08 id B6d 28kenRd: B8] %o fdfihdhsghar ge
conveyor or belt 114 for feeding to an optional drum 116 or {yo p‘éckagi ng.
Rot ati ng dr (avel Tihe proovss dERyiog hisad 00 i@ RERhe i [ i S
desired. Thereafter, shaped chi%;zj 200 are sen%é]{l%\ag?ggglcl%e&ggﬁg;g%%. The

present  systidin Ehigs 208taofd RROSYE 30 & SHRRBha &d@ﬂ%}%réﬁgrﬁ%e_ f or m snack
|

chips can be transferred efficiently, effectively, an expens \98?“?.' The

present i nvesdrdrefiyingSuiR200 kre ifradidedintdh padleSe IR f Efﬁﬁiﬁg%s of meking a
shaped snack chip because preform chips are transferred wt out the use of

mechani cl auisiesgenfor despacinckisg 8f (hR! Ebr VhEngUhipd 200 #6mthd Sfmer e’ €Y. the
system and met hod described in detail above facilitates the tradnsfer of
essenti al | y séctiat, nuiltipe @s@bing 0Bnveliirs BoisfRhip206 Bitd9the A, PR&EL ,%ﬁbilgnrrent
for processing. Wile the invention has been particul ar It§;__s___ OWN ~an

- descri bed wanyresiddaboibfrom ahperavipdsait EipsW0 8ASFAEBRAbed frdm Yhd JOPP%%%%?JS tood
y

by those skilled in the art that changes in form and detal be" made

therein wi t hatit Ciipp2ii0tais therf plaved e aF8er didch@B6lcouvayRe o118 £ \on, 20 1
4 OCT 2005 Cains | A systemfor transfer riﬁ%g sn?@kopreoductdsf%léﬁﬁglmrr%nnol ayer

al i gnment , optional drum 116 or to packaging. Rotating drum 116 provides any salting and/or flavoring

10  thatis desired. Thereafter, shaped chips 200 are sent to product packaging.

The present system and method produces a shaped snack chip more , preform snack
chips can be transferred efﬁ_cienﬂy, effectively, and inexpensively. The present inventio;l is
superior to prior art systems and methods of makmg 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

gnd detail may be made therein without departing from the spirit and scope of the invention.
20
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conprising: a first conveyor supported by at |east one roll having a first
di aneter of about 3.0 inches to about 6.0 inches; and a second conveyor
supported by at |east one roll having a second dianeter of about 0.75

i nches; wherein the first conveyor conprises an oven belt, and wherein
further the first conveyor's roll having the first dianeter hztﬂyphmsoned
in close proximty to the second conveyor's roll having the seCond

di aneter, allow ng the snack products to transfer fromthe first conveyor
directly to the second conveyor. 2 The systemof claim1 wherein the first
conveyor passes through a toaster ﬁ%@mﬁg an entrance and an exit. 3 The
systemof claim2 further conprising a piece alignnent system conpri sing:

th d ' : he t ter;
2 phasi ng. conbeyorFeren BB ER ke ol YR RACH sl ARUS LAl 0 ot 0o

al i gnmentothtisingravi ng a neans for positioning the snack products into
essentially even ranks; and a di scharge conveyor for adjusting the velocity
of the snack chips received from the alignment belt and for feeding the
snack chips t%gastmvaywﬁvw. Yféfeiﬂoez:@q geg v‘ﬁ%h%lpgt'ere%raéputcﬁ-@i mi.

wher ei n {fgedth hBEut GUWENR! angd FOl 1 having the first diameter is
sufficiently small enough and is positioned close enough to the second

conveyor's roll having the second dianeter to enable the snack products to
transfer fronasdchad édnvsyorsoppoated by di keast vhyralldhaving asecwddiavasterenfor wi t hout
: t h_e. ass| %0%?8.%5 ?Iflchgs; Qxlrh%lde?n re ﬁrs%tcgr%;eygie go%r}gsgsaa{n gvreﬁl %gl]%,eagld %;hgfehl further
the first conveyor’s roll having the first diameter is positioned in close proximity to the
second conveyor’s roll having the second diameter, allowing the snack products to

transfer from the first conveyor directly to the second 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 further comprising a piece alignment system

comprising:
the second conveyor for transferring the snack products from the toaster;
a phasing conveyor for adjusting the velocity of the snack products;

an alignment belt having a 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.

19




5 The systemof claim| wherein the first dianeter is about 4.0 inches. 6
The system of claim 1l wherein the second conveyor is positioned about 0.2
to about 0.5 inches |lower than the first conveyor. 7 The systemof claim1l
wherein the snack products are preform snack chips conprised of Wﬁ?ﬁ' ? A
met hod for transferring snack products in a nonol ayer aIignnent?# 200
conpri sing: conveying the snack products on a first conveyor supported by
at |east one roll having a first dianmeter of about 3.0 inches to about 6.0
i nches; providing a second conveyor supported by at |east one roll having a
second di anetter oThagystem ¢ clEmi Inwhersin thafirst camefoeismplhbatihgthediagtk pr oduct s

fromthe ,first .conve directly tg.the.sec conve wherein the first
conveyor d%:'?‘(r)nr‘?r%)err ilssseugf\{%%n(%f Var r?li Ibeél%ﬂtl‘%ﬁ %@dg B\%Sét Fe F‘% Q‘t%ﬁer nr?ggh ?é’hee PPy conveyor's
roll haviaweybies folltavinditasetatd dismg@esiviehable theisfaoklppsduc3ite ¥tisfénfrdnd t he
second conyveyor's rqll having the second djaneter. 20 1 2005 9 The
met hod ofhecﬁ/réti %oweﬁ&r%qﬂaf 19 Hie SepeandcopypgeyBhowt E}Wé%ta%%é)% a%@ ®T pr oduct s

t hrough @diHepastiRhickOrdRerg@se rigidity of the snack products for additiona
processing. 10 The nmethod of claim8 wherein the step of transferring the

snack products conprises operating the first conveyor at a velocity
sufficient to enable the snack products to |ift off of the first conveyor
at the roll having the first dianeter and transfer directly onto the

Zgggtn d 4C8nveyg)r ' 1"1'heT shy%tegie (Eth c?ad:lmolfw cl:rcaailnrRleBﬁQQp 1511ealctgr }sggogtlttrﬂs 1Inc19ca!s.a meter is

6 The system of claim 1 wherein the second conveyor is positioned about

0.2 to about 0.5 inches lower than the first conveyor.

7 The system of claim 1 wherein the snack products are preform snack chips

comprised of masa.

8 A method for transferring snack products in a monolayer alignment,

comprising:

conveying the snack products on a first conveyor supported by at least one roll

having a first diameter of about 3.0 inches to about 6.0 inches;

providing a second conveyor supported by at least one roll having a second

diameter of about 0.75 inches; and

transferring the snack products from the first conveyor directly to the second
conveyor wherein the first conveyor comprises an oven belt, and wherein further the first
conveyor’s roll having the first diameter is positioned in close proximity to the second

- conveyor’s roll having the second diameter.

20



i nches and the second dianeter is about 0.75 inches. 12 The nethod of claim
"8 wherein the second conveyor is positioned about 0.2 to about 0.5 inches

| ower than the first conveyor. 13 The nethod of claim8 wherein the snack
products are preform snack chips conprised of masa. 14 The mdtH08T &05¢l ai m
8 wherein the transferring snack products essentially maintains the snack
products' spatial orientation fromthe first conveyor to the second
conveyor. 21

9 The method of claim 8 wherein the first conveyor conveys the
snack products through a toaster to increase rigidity of the snack products for additional

processing.

10 The method of claim 8 wherein the step of transferring the snack
products comprises operating the first conveyor at a velocity sufficient to enable the
snack products to lift off of the first conveyor at the roll having the first diameter and

transfer directly onto the second conveyor.

11 The method of claim 8 wherein the first diameter is about 4.0

inches and the second diameter is about 0.75 inches.

12 The method of claim 8 wherein the second conveyor is positioned

about (.2 to about 0.5 inches lower than the first conveyor.

13 The method of claim 8 wherein the snack products are preform

snack chips comprised of masa.

14 The method of claim 8 wherein the transferring snack products
essentially maintains the snack products’ spatial orientation from the first conveyor to the

second conveyor.
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