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t hr oughdist MedeagkRirgh ispadedt Grat. (Yéhilerihe pradit Ptherpragedt imvapsiod cendlegeanpfectetpd singi on

from t h@ FeahBYing) GPRarabiscas get ferihdn the (AR PHentragplisdnt bastohsened, thpthukblesdormed taseins
gener at &Ygre nphas afiesmn dn walldbigiRess S was Fﬁ?ﬁg"”ﬂb Aough H’ form wesdmmpdiately gty

vvat er XafeurE e e ég%&l g "@?ﬂf T‘f‘ef’ i HUPEE' o8 e dbrieVEsreR fle 6

EP 832 %é’ﬁ" 1 Oh e LaRT Side R R PIRAR %’ Bifedtsioe v &tV ng regi ne set

ably, the dough pieces are fried inrediately after

forth h
drying %?’oc ssla[)r%t't%ﬁs bstantial equilibration of noisture content occurs
bet wegn thﬁlerf ;‘!r@ e¥s &R ifidns afd"486 J&%Ei ﬁggﬁ prhdt6o & %Hsé(rﬁirxen%ry surface

portions Qfpdy ueﬁﬂav. Criati &f finf¥7-9 hd\Gt BRFdRld €0 Process
i ncl udes bhﬁﬁﬂmmé i @f HeUdd gtparfa 6 dBugh préldrin€d bBRNNShod &L B596,Udr shatedt NE
desired eqfleBMyI 043 TENR2 pdrd\WEW&4r.pei fartDN&Vd By Weight!(¥ii§)r St ood t hat the

process i 8. méstarb llogs Sxpresedet dsb‘VB (weigh v witgr goh @eigh 6fbons laBEdoliddy bra@ma.i ®r0.350
bei ngsecut W/Sitrém brielor bothl bEthe Glpaahs lomet sffaces 6f thdwugragréferm. f ri ed. Producti on of
snack produlit losityde detinieg dbsirablél butils s eaquiret] har dhatpradticeiof thisdrebntiant caeahgss hed by
di r ect i ng ntifbesrf deterraidedchs tiyhppimet oir mevefrent ik tuactipmfitheaithgr prodees picangiers heet
prior to &utempergfureiohetdeast BOGRIPON drier which is so 70 positioned that

| myedi at eByPrdng &pe o Ppiwpeng!Ofte éhsecendsdri er, the dough preforns are discharged
i nto ¥he fr Yo of aIQRIWOWY catreyar keltlp conyey Fhek‘??H%P’Pfﬁmts °‘éﬂht‘h? giying [ghamber to
dehydr at i Bﬁméﬁq‘f"ﬁt‘}ﬂ‘s"ﬁ"in%°"a'FPﬂ‘ W%suﬁéﬂ?fi’f he qopgiY REPOIAY y  t he dough pi eces are
carried o E&MﬂBU&e ?fé’P't p’\ﬁﬁ‘f"‘b"rt’e ?g'y'f’ﬁéhag\b?ﬁf‘f“tg‘ &is dehydration of
both the H S| - t’gff Br% gen f‘hg‘eﬁﬁﬁ‘ﬁ‘e‘ﬁr°ét"t?r‘?‘i‘?s°'\‘7\v\""ﬁ‘§'°%;fb‘l Y584 s
haye ket .tté,é“ ? RO Ll 5 Wb b 36 S0l 3 "
it Nt é E@Cﬂh ?ﬁe SREE R THEne ™
dough pr € ﬂ{ ciRes %&Rﬁ@fnﬁ?%élé/&eddé écfne&&ﬁ@téradou Sty @Lrb Qélenbﬁbrﬂ%e%o%&’i Q{eeton
t he sur f.a8 Ghidiha8 meBsurdhfnts EKBH IWRR )2 SiirdtSREdd] 1018MBB8Y. calise? Twith aCTa\OhiRD diEREIbR
| ncl ude:mddbunfgiootl RIMhdAER FBNPIesGdPe thiteh @Al ﬂB&béﬂGoer\(aed‘h%le(nm&ME%hur ed by The
Spoongr  Copockéihg-ampPrRS [dBdkec@ WAR URY fiékib)Chrish( dRkenad uAlE arbQddntifiel v taAr asferisk
Schwar t zefiag the sandpicatsteel ovens (Fostoria Ind, Inc) and m crowave ovens
(Rayt heon Raenjioratingb, sdeends+ e timAhal doogtmrsorhawereekmea“d\tetﬂuetrmndmsi red effects
produced bVenpestum; eSenE)--Forveneir diyingdtemperatee twes cpeardddybyocpevedibnal thalmomipigs
dough prrideest imtheGinstrearh |ipmediatelk abaye theudohdherreforiis| Fdr dnframed heatitgeths ieckegnioput is
treat &d %Veitsﬁea ageearsausfe fidle present invention. It is believed that after
treating oﬂf wokBers ipeRlicable. wpite| g dhfeqiPar aipwe- t he treated side is case
har dened_a EP ?&”’el "/‘kéT’?/ "PB‘”EPe?%PFﬁ ‘ﬁr‘n’tfe?“"f?‘ﬁed"ﬂ‘i’ dugh prefasps pseasyag by CEM
generate‘ti’C V\/aent gﬁj)reformls fried, the
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of mpoisture fromboth the upper and |ower "surfaces of the dough preformin
order to'achi éve equal case hardening so that bubbles fornmed during frying
wi || have upper and |ower surfacegpqfsdaejsgidivel y the same thickness. If the
drying regimes on the upper and | ower surfaces are not substantially

equi val ent, the case 30 hardening effect on the surfaces will differ and
create bmf@sﬂ h@v«anglswaiolcslcwﬁte dhef Weighte pit ok hsiqadkan @s®r ofl doughu ghisetcwithethe bifserved

| ess- casehifipsse Fes dxample. saeplept bl Table 3g Lihjetec of doughg Barethicleis palndateshio welglk Pelgor e
pr oduci ngWih e resudien piibsh Meistwg|cpiguh keawn, e pngpeation e phis ddugh sheelwas dRbifge The

t her eby cyverpratirryraigris phigireddytdiyising 9i# GvrperRtion\lyi 3 (o prchiside 9bing doughl shestiend Hen
opt i nurh dMynRPatg eaiiqd 3R secprdst /Pyultng i i retp el 347e obtOtsuararaleg/ag matﬁﬁpemngh vol unme
air m)vemanf=Ir PI"I'ée F@ﬁ%snfr°ti"ﬁ"¥éﬁ?f"cﬁ‘f°"¢’}9r?"l§%‘d "r‘z%tq’ E’éﬁﬁ’) 17@5F§°sdi ely heat

(as with | n§}1 fl\:es 8N sca ;/al ; Ead hi
fact or Of ] ro uc rz%lg{ﬁ %gf’:tog oéséeh*gvang té)\') 8rp bFlS? e QES b\;EI g@al plll Zt:dl;tz
vat er/ np/ % a% i i trsctm o tngdé Evem. h.ﬁaq‘? he.
greater et\é E’é?ég é{.eﬂoﬁv? a cﬁM dc{‘ﬁa(vﬁ. saﬁ BLQY S stﬂﬁﬂ d{

period of afdyfiRs 8 1tdM] bG8 e a%ﬁ; st irfe f NdréBHS

great est eVaa@%g%w ME- E\@&H%w)“’in ig- QC&M:% h%@worb% s d(@ake\’ t ahmtaﬁ‘erm%&; W é}nﬁ%nd

rel atively thb @hpd @bicaliP havdia nufiBd 8R4I bufitles 10 anb @ugﬁﬂé&httdréag of fle LIRS sPMEPRIA | Ve

rat &, the ambubblod Weclled M6 plobdtDYathe brbdeRliglantioh & iBRRE tcAdihid 11BEIES, 8 hip BIERBod

t he dough pkehtedom v s hot pRfeted € thaichipdrebymbid @nahiichil Bhde®S stRRd dird thelthib B@fabd nal

product. Armgnaicsdysispbledich consi derations include the nunber and size of

bubbl es degi. Catdgoryt #2e-- fAashaso it B2, CHipst whishfareniigbtyesibipedb@iiret pnedarde (sR&cra)esbhied

texture of o ladevpsnualbgbblesitver leersthancanphalhofdime chipxqurfes sraosatagbry t#8 shipgrdbmiubbips

wat g/ p% nD\28chéraciavistichad calegnph#dehifsararelativelvlrmal betoayitel netigeable andh withstard) bregksge | n
per vfingHiormiah packeging B¢ hardlingrl-ardqeregd B P, heiRip wirlgse aeetibyhbled. (gtegory #2

convent i ondhiPy\prg aEW&Eaé'P/ owpyep 8 s festrable tadare 4t r’P%M%tqf &g qhige Hh?ﬂ‘%@'y #3I"h

the practi cf’éde il %PbP'é?juct i on i nchew’%lg ran

fromO0.4 t a‘isgcw‘f i 'ﬁs SRR | r(g' “BF hu Fl gLy e ﬁ?"g’eo e::30%
(W S = % 4% b'?! bu.%ssu h(birio bgb E%a e re tw rare. rfbsnh '%r i'b 8 sur?ac: Ts no
recogni ze g, pi 1 fl'v%ﬁo.hé) | < upa dd&é‘Sﬁh @ %e§ % ion

of process ‘a,gm htIO S (P ver ses content

-- as the nNpicabitFecLORL %Evnﬁﬁ Fn@ 4@&%%%% B4 Bavé Butlbla€ 46 BREhar 3¥eml iR biah QB! ent
of the,f i nigheds PRGNS Torobr, bs bW 839 Sarge HBbRE AeCobjeftichibleSibt DM BlcaldeAyCdre
made accor diea@nﬁ,cbrsﬁae DY 288U thdyNBuy bSBtialy INPEEE BB farbdnten AR cipd. OVer
fat cont ente. thagbrpwsdt Asl istvn g i Edgbdy ¥8 chigsTRavel kB Ibilldivd StOWHichtdrcustiily iofdBen,
step. 2. | nirages after HowdanieAdiis. ySubtg pillsvs @Y picdilyl efsiiieS mdjori pakibie sdichipa Bath chips
her\et/of or e amnoety m&dc)epiaub)bbdamg. of $eir appedrancbhdni i rcord@t pplichree havre tagtpindrael |that
exhi bi bs | egmodessing |cpmiijiotshehicht Anedodecehipd drucptegsry 68 tnmust kb, chiifiged fd eiriiriateghedppsdiiiity ng
brush di scldsetchips. U S. Patent No. 4,650,687 can be used in the process of
this i nvent Bablet Eactef (RRindex-Threwsightadeavirese efftheietbbybblaisize distriogtion It Ighantty of
p| | | ows t #éps msre ageording iosie prageys of el migponianyention Jhis index s saleuigirdcby assighgiaplivg g
;ﬁ/h hav?'r? orfthq:Gategpry # bF'?'%st 3 walue\pf 9-2p for Gafegens R FNIRST 2 Yahte 0% 35S ‘é“eg?W é?rfhrps a EP
460" 6‘1_? °b%7 8 %?‘96%' ‘E? PG V2 Eﬁf 00 fey %‘e%éga%e b&'f‘? e tha)a

1(‘

from ° ‘4° b d{% Bapuctsq HORH 6" notos ys 7°'m|
effect've? ;F é% '%al eésn%ksl%k Ls%xwéo,m Oo%g&gts of the present
i nvention. rwg 8 ”é% r§ thé' Gs hdr B 1IR iPh&eagBse
of par taé CWa@£t6n§ hgﬁwr %:t‘% ﬂ orsg v%v J: r:b} ihﬂ%gr e?il&ﬁkf&loda‘%nos ?a?-t ed
above, t hgf enyt151@c& s W §a§s€'§;§€d Ahél fraesicdoéd h ms%tecnars.sta thaR}Si§ dEcofiihg SOON

as pract i g3hh Bonslre? Fespin¥dsNEor lekanpiet Bdcalst tHEBAEH 3t e traﬁntmbr&wrseo Mhidch BlLsHM, al
bet ween t éipsSeMshifidaCinadaidgdrin t#@] bérg GbubdRa, ehosigia A sddreC falioligh JUBR sAdckd REght be
appar at usadcéptgpleaih ethéthéspeds. Chtadoryt#3Sdipk Biibitéd malirseh agpg@sncé bl tebautg ldisincidnGndrs
di rect lsy Emtoreasivedrd BeGnBI 8608y Blativefto aheCaptiitral dulsbidsr oyddted. Categohyt #4nendiAs chips
transit tpreenodisabessgdobnappediant die t dreslege aulisexhielt inrezsed fak cattopt. () Tegppareaifons
and t he f fayeontentPefieficaoadymg:, prefrencds ior bnapisaiiad pregeraercand mofgueady tortbeototdhehenea/the
such that hugnqetyscore of 30 points for the 27-30% fat range. Lower fat content chips achieved lower scores but no
negative penalties. High fat content chips received lower scores because of perceived greasiness. A
55 negative score is used for snacks with a fat content of 40% or higher because of excessive greasiness,
which, at this range, will separate from the snacks and drain into the container. The scores are awarded
according to the following table:



are imediately and totally imersed in the frying oil, which is naintained
at from@about~148 C (325 * F.) to about 205 * C (400" F.). The dough
pieces will tend to rise after apprgosugéghy 2-3 seconds due to the

evol uti on of bubbles and thereafter float on the surface of the frying oil.
Thereafter, the prefornms are preferably held under the surface of the
frying oil with a[SUbmergr B, Oes: I the g noisture cpnt ent of the
fr%/edgsnack pi ece l-s nhmg!f B‘%{b@&'}e\ﬁ%bghop ;[an?lnr“}?,?ﬂ,f’f""‘% the present invention
can be manuf act ur ¢dChigiCageay '| f Paseentage of iChigs WiihvmGategowys| aoistst forth in the

' 687 patent, applifcant ghas olpserved that bubbles forhedgtherpin were not as

uni fofmin wall thekress—astras—the—ecase—when—the—dpugh—pref or m was

i medi ately and tdtally220 i rsed in th®% rying oi i s| believed that
the difference in|bubble architecture i & to the | owgl rafe of u> heat
transfer on the | gqwer side off the doughs:gIormduri_ng e ipitial float
fryi ng section. Dl Pracess Conditions  The follo br ocess

conditions are dedgrmed d8siralple in the pr2&ice of the Bteseht invention.

1. Dough Consisterjcy: A dough having a #%¥3h Rating ScaB® off{from7-9 as
set forth above. 4. Initial isture cobt®% of the dou anpl t he dough
preform of betweer] 30%to 55% or state®W¥ierently] fPOmM 0} 43 to 1.22
partssof water per partgof solid by wel ghge, (WS). 3.| Missturp | oss
expressed as WS (jwei ght of ter per wes-ghs of bone} drypesol]ds) of from
0.1 to 0.35 30 . WS fromone or bobkraod®wthe upper pgnd-Zoowel surfaces of

t he dough preformi—a—=2] OCT Tty TS fregég)gd destTTabfequyt—Tp not required
for the practice df thi's invention; ratesfghges have| not,ybeep determ ned as
the ofti mum air ngvenent is 4 functigp, @ the other proggss paraneters. 5.
Tenper ature of at —200— 6—by-rg— me of between
10 to 45 seconds. 35 7. Use of a foram nous conveyor belt to convey the
dough preforns through the drying chanber to permt equival ent evaporation
fromboth surfaces of the dougltomesf®maxindm Meoagui|l i brati on of the dough
pref ofns between the dryi ngrchamber—amd—tfhre—ftryer—jExt ensi ve

experinmentati on was done toquantify the Iargﬂ'ﬁ erd of the present

i nvention. As used in Tabl els 1- Z3ortidse f ol|l owi ng parjaneters were neasur ed:
40 Moi sture, % -Initial| douglttwdésturle waglcal dul ated fromthe noisture
contegt of each of the dry jngredfed®s arld t h80adddd water. Thickness,

mm - Randonl y sel ected 2. 8cn di andt®@B*doudh pi 88es vere taken fromthe dough
sheet and thickness measurepent s338B8n wijth a Btarrlett nodel 1015MB- 881
caliper with a’'19.0nm di ameter m®¥EdPi ng If oot '° Nundr ous sanpl es were t aken
and awveraged for the single nunber shown. 45 Dockeri ng- - Sanpl es
dockessed witelhpriduet dchrexs béreraled Uy haddiag e rapprgprieta i Bublae 8ize Dehibutfon @dintaitd the dhat

ast er i-skCobtefii poitst Fe resultiph eurhler refipcts Retrelytidaloassespmen} ofsehips rvdigrein Bhidgher preduche
dough prsedre pyrmbeniadicatesrvere desireble ¢hip thancadewae AoducTeopmgelt iatbelievsd thata PEpdey scoRpr

hot air ofiiey/leay 60t ie mpeassanu foe avgeamersialy deelicghle eradirbmith 8rpapre tah P rap dpr Pairg

pl aced iAPEfYRie. 3192 sepreohomer SReiD Mosl REfER e t he dough preforns. For infrared
heé-‘ez'r’f?g i@g egergy input is 50 expressed as watts per square foot. Air

flow - PLEDI i cabl e, units are in feet per mnute. Final noisture, % The
noi sture, co nt of the surface dried dough prefornms as neasured by CEM
AVC- 80 noiSture anal yzer. % noi sture--The reduction in noisture content

expregsed R'ﬂutﬁgﬁ"@pﬁﬁfhéy smf scale b‘li_t’gtpe)pgﬁr%ms (o Mﬁ%}é‘d ;) bt linb NaidifPH the of
ATt i i T i st b et
dough prepéddarGhack Wés PRk dnY £ baskitsimuld REntdidiigQbQlt 6590 ingh dbsBrpBdrAiRicfiakdd 159, Rawd ! B
of i stgdta® BGEN, STHYAGRURE liekydRfed Asoitas SPRSNg INRdug!® &C 840 umF&¥ech))i7%% ground
cal cul atdenyiirdidaeoRRs (phisthg Mréugh ay.10fmSdRet). et RYLAIR sa OFRSMnbsodfain ghidinah
corn & (MSG)and 3% of minor flavoring ingredients. The dry ingredients were placed in-a 40 liter Stephan mixer
and blended with 0.2% monoglyceride emulsifier and 0.4% vegetable oil. Water of 49°C (120°F) was
added over a period of 30 seconds with the mixer running, with mixing continuing for 15 seconds. The
amount of water was adjusted to give a calculated dough moisture of 62%. The consistency of the dough
was rated 9. :
55 The dough was fed manually to a set of 16.51 cm (6.5 inch) diameter sheeting rolls set to produce a
sheet having a thickness of 1.2 to 1.3mm. This sheet was fed to a second set of similar rolls to give a final
thichness of 0.76mm. The dough sheet was conveyed at approximately 3.96 metres (13 feet) per minute
under a flexible bristle dockering brush, independently driven, and turning at a speed to give a tip velocity
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EP 0324 460 Bl doughs (1.28) was used to-cal c¢ul ate the wei ght of one
square neter iof dough sheet with the observed thickness. For exanple,
sanple A of Table 3, 1 neter of depgad) thick is calculated to weigh
900g. Wth the reduction of the noi st%érle&g(r)grﬂ ent known, the evaporation
fromthis dough sheet was 121.4g. The evaporative rate is obtained by

di vi di ng df@pgabxineatehp B8R inb®LI3 (DY fodt) péranined aRe Sbdi@ing forusth @asbolgted sb@at it ceurtlod hen
5 by t hequitkiatraiseg godovweed, depdrifling o Ovheithyr doesaihd wasgdésineda Theatiaiglo shet Bidy pasedH20
evapor at eaercp nelatyesuiteredsniddepehdgitly grivenriet medngoat deproxirugie thé same $peed anthe belki ng
oi | hel d eryingthe d@gl SiEGt TH) cutter PT@lued(IBsiZep of Witndguler potatacchirlike shabr. Thedpugh
five pdi nkiedssnere eroseseaddo dyslyatg dejaffect pkthe invpalvedpeess. asidlews:t o rate chi ps
produced by the process of the present invention. The process of the

i nst ant i AnEEeRt PLPPCkesiAg-he adj usted to produce products ranging fromthose

havi ng very little bul;)b duct s V\/mch aretotall |II I 0

adj ustin ‘?'?ﬁ'f 8’6 F° 0SS S ’E‘Iﬂb h f 9 nd
the drngg' %Erﬂ 5%232 le was o tlr gn r anﬂ?' léaértn |ng
i S e

't her eon. ﬁfe d j,ed- ‘y SHPﬁ&ﬂ c havi nrg)g no bubbl gsthe
gre er,sthan 6mn are cat egory #1 Chl ps. The chi ps typ| cally have a nunber
of stmall buledieporfy andi & @su-frh cant areas of the chip surface 12 are 15

unbubbl ed. Because the process of the present invention is intended to
create bubbbeswgh meiaris pverl @mbveli feth @8 Lol iafd Gloykefily arel phebd pif PéreFaiceidmetal tiape
chi ps r esehidl wore inverdaced vl a beatdrg dncslslaRréctor B Saheatzhgasdifed fhotsair drges cTheshoh it
not {-calkd ytelopdyisire dvas [zont@liiddegiot2y * & 1250 F)Aandsdirowas dinectbd geros2, thep burfaep ofhihe Ipieadgse
| i ghtd y bSdviplechl of Eabient wasodried [faySerecqnd S3weip Chigh A secends.csampiey DS fer 1§ sdsonsis jaad )
over | esssaigE tohdl $eaedis.of t he chip surface are category #2 chips. The
bubbl es 20 20 characteristic of category #2 chips are relatively snall
but qui tecrﬂﬁﬁwﬂand br eakage during nornmal packagi ng and

hand 199, L4 eaior ) ,;;n “épaé‘;;; L

t he chi ps MPecal 8sg%rPdf°# PR G2 pample g r’rﬁ?e notlceabl e bubbles. c.

Cat egory 3, category #3 chi ps have nore than half of
their ﬁbcwpﬁydm Hg g : bubbl es, with the maxi num bubbl e size

bei ng 2 5C Mo JefelhireCthstloiiate by th%&? db&{;h%éi&m@%@%m%d BroKRS sheBifng dihe Bror tHUL
such br okggaxdrhd b Haat vdhiPekt @hPiibd/R b taith Gyer Samb M1 fwas Bdlbotddioknl AHdwiznisdl bhie
chip surf gtRudh$ sdiiple HELNAR Bbctefatid GQ%yY1inb3of GhduP S to /DG, \bhd arpRtHA0KS Yoollbted
ChI\Q/, ar gieps Ry 6mé oikbpt 9simehils.of the process of this invention. d. Category
#4 - - A8 Shaws coamsetrgshed!, debyrkaba@iOopoyatcdd 7Ghd (fSthd) red) dotidahd pstiodiBtel saidgidrthd Baugh
'2.5cm i n sheatrvariobr s iBGhe caseraintgriillel chiplsi @h peatredebtholghnthe asfacet of 41, dofighcénd| savg es
bubbl es aPventgbio@etmitcthe bicepend tstoam |dyringdaying.sthust redugingithe téndergy énfotny bibbles dhe #But
al so becabubbles Heoyeagas rsl the daygh wesiheld dvd tp thgrrdugishydiating of g relglivele iargegfarticyiate

chi ps. e. d@mregd)watwsamcl%Ag0§mmemwsmg9 thg imRogtensg 6t fphygsttienf partieupleesofiderig e
pi |'ang® 5B APHIE H baling j8 ool RAufdoken, as at 52, after normal handling. Such
pill ows t%pl cal | copsue a maj or portion of the chip. Such chips are
totally u se of thelr appearance and fat content.

jAppI I cants hfﬁe eﬁec? ou h | ngg n { e d| (] u%nocn%ssnszle% bu% ngb.%&u%&? \M'{h Q Ee
chips i 4% 3 fb% &U he% :
chi ps. U@ .@eCL %ﬁe %n&"%'g &x%sp@é{%@%eéa tmtcll&? d&d&h%

'Size di St pdcRitbd seRort a%b@nédt taé(d by WIMoBSprIP At &Nt infle bdlchl Her. Mc%ﬁ@sthé’

the preseficidedd/ i 0.8Rm hidigdmm 1ekied if a prRbiedbigin6dash h RSy laRSr Kubliigd. ue of O
for the category #1 chips, a value of 0.25 for category #2 chips, a val ue

of 0.5 f eremeeaioesaAy véRirgdd Pginga 40 value of 0.75 for category #4 chips,
and a value of I.00 Tor category #5 chips- It is believed that a BF | ndex
of between abpution 4&malad )58 thendhickaddedoughe prefornis wsrg passieilc bg mekis\ut werirp nidsie b8
| ndex canunyet a sraies i@ indilaod dodteys, 3rad which were eatead dt 990 watts @ith 9 eatamizt 4600 wattsy These
Percent f heatersTyere fmpuntech pppeaximately $.0focrh (3 iinshrsh abome the et apd the seepdonfi therbeli yva s
basi s. ®Pr 6¥eled swﬁtéh&qwuwwrgjﬁm@mﬁ ueder e heptors fpre25e Secerdsof t he dryi ng
envi r onment . T Rgated nisces yare dopesitgd grto A suiiars of the [rirgsoildn a fleab ryiggsertion axhergepani t v
factors i H9H I':g‘%?i"ﬁtell?' PaFred tBroughe; §°"°ﬁﬂbﬁ?p@s%"zaet°fﬂ &ft 19 196973 Rofor fkppping into the
cont ent . N8} SUTHRps snackdvem Lhp RiggeT Were U Bied ayadtgmparate pii7E HeRiiShioes
distributlon anal ysis according to known consumer responses. For exanpl e,
because the intent of the instant inverttion is to induce bubbling,




chips classifiied in category #1, being unbubbl ed, received no score,

al t hough such snacks m ght be acceptable in other respects. Category #3
chi ps exhi bi ted nmaxi nrum appear a ural distinction and 50 hence
recei ved a maxi mum score relative to the anmount of bubbl es creat ed.

Cat egory #4 and #5 chi ps present di sadvantageous appearance due to breakage
and exhsgdxetondficr eased fat content. (2) The scores for fat content reflect
consuner preferences for snacks that are tender and not greasy to the

touch, hence the highest score of 30 points for the 27-30%fat range. Lower
fat content chips hi eved | ogers scogeg byt - n@ neget i-ves pgnal tges. High fat
content chips treceived | ower scores because of perceived greéasiness. A s5
negative scorejis used~for snacks with.afat contegt -of, 40% org hi gher
because of exckssiVe greasi nesss whiths ai fhiss ¢atige, wifl ‘separate from
t he snacks andidrai§ into the container. The scores are awarded accordi ng
to the follow hg tabl el & EPR) 828 460° Bl Bubbl @ Si Z Bistrd bution

( maxi'fum 70 po ngs),. Chlp Category Per cent age of Chi.ps. Wthin Category
Points - #1818 S e o e e - o 0 o QYR - o

1- 25% 3 I 10 26-50% 20 51-75% 30
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1-5% B~ 510'26 10%g o o 5 o s ~g0s0ver, 10%
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Poins 23 or lesg -« o gy [524 10 26 o | o £0o21t5)§0; e 30 30
31 to 34 g 20 35 to- 39 5 ever 40 --10 35 The
product score is geperated by.,,addl.ng.,.t ke .,appro.pr.,l. ahe. Bubb,Le Sl.,ze
Distribution pmlnt%”to “the Fai Conf ent “poi nts.” The” resultlng nunber

assessrrent of .chi ps wherein_a-higher, prpoduct score

reflects an anal yt| cal
It is

nunbe? i ndi cat s a:rmre desirabl e chip than:a Jower progdugt scgjre
bel i eved ..t hat » product score :of: at Iea:st 160 is necessafy for <
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Example I}

55
A mixture of dry ingredients was prepared as in Example 1, then blended with emulsifier and oil in the

Stephan mixer. Water of 21 °C (70°F) was added during 25 seconds of mixing, the mixing then continuing
for a total of 35 seconds. The amount of water added was adjusted for sampies C, E and B to give a
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45 A nunber of prelimnary small scal e batch experinents were nade to
denonstrdte the validity of the proposed method of surface drying for
creating a product having control |gdy apdioigyg. For these tests a sheeted
snack was made from a basic fornula containing about 64% hi gh absorption
potato flakes, 5% raw potato starch, 16% ground dehydrated potatoes

(passi ng ¢avrlatad Hough ARBANVISO0EE A5.0% And40.0%6 casprethaiyhipcledingait ypar atigiedly ppati ng
t hr ough aintheldiyringrodierie The cowistengyaaf thelliies doughs odadwrte itedi % fnagd Tirespestivelys0
(MSG andT®Apeghs wpresheeted2e iy Example higrvisidi fiar dguoh Tiirknass 9f G 74mmeel P &9rers. Egelr dough

pl aced i nShgelams |cppvayedsit Si5R dﬁ'\(%&f@rpehﬁ‘d'“‘ﬁlt%ﬁd@dv\meﬁ WO'C*Z%OH‘EH@) r %‘feFd’ a"
emul si 8 eg%ﬂfd Pe}atac%"eé:g* ihae%ﬂ Wg:%?“”%g%’g‘%gfsl?@e’? dﬁ |f p
period of P"sﬁ 5 15
seconds. tf'ﬁ@ta?r?)f %}8?] %Qﬁffﬁg aéd'e P aée§ ﬁ eqm'

i | (o) ersu f
Moi st ur e refo?g ?tap?rogma m 032 ’Bgue?a 8 (5"8 resr nce {mer eflo % onwasag Qth
vas feg "L oo ff}{cgf warSs rr?o(?m ygrafa %sror B i 4 L
et to! pr 8 SR lsndiAh b era}s&% re e
fed to a sepq tab&ohteRtl of HoTidg®hadk n%ct Qetbthd/ fo tl% 635&% antéhtCJ? %%u&fprgor%esirgn
The dough SheEREnerRR dRIYE YR maiheﬁuaﬁbrr%'fa{?%&rb}éd&: womRires (13 feet) per
M nut e unded, The delgRs obuBbIIAG isSdirbdlly FEMERS the GhokdtukbSdantet BERP Bduge prbloyn. dr | ven, and
t ur pi Ngs at A TRPRB i th@ dddksring Brubt ¢hminaled to dygel Bubbles MBarkpisdd4 460 Bl of
approximately 3.35 neters (11 feet) per mnute. The dockering brush was
mounted so that it could be quickly raised or |owered dependi ng on whet her
dockering was desired. The dough sh &t t hen gassed under a rotary cutter,
al so i ndependently driven but vin oatwappromnat*el‘y #he sane speed as t he
bel t= c&?ryi ng the dough sheet. FThe €ltter produced three sizes of an
|rreQuI ar potato chip-like shapg¢. The dough s Dpieces were processed to
illustrate the effect of the inyentbwe Préce8s,- a§¥ fHl Rows: A Effect of
Dockering. Sanples A and A* wer rrade by the process set forth above
wi t hout _any surface drying prio to.~fgryd>ng> 60 - The dowgh preforms were
dr opped"’i nto a conventional bat¢h fryer, stirred gently and fried at 178-C
(350* F) to a final noisture content of_bel ow 2% -Sapple A was not dockered
prior to cutting, sanple A' wagido kered to the extent that nornal pot at o
snacks made by this process vveg .§reat ed. Table. 1 illustrates that the
Al Y& pr cepPi bl e budbles (#3 and | ar ger)
45 dockered. B. Effect of Drying at 121 *
C (250* F) Dough prefornms werex(enpued £ram the: bel toafd er dockering and
pl aced on perforated rretal tray$ shich Were in turn placed in a | aboratory
~hodel; Proctor & Schwartz Das-finéd| hot air dryer The hot air 20
tenperasure was control | eg at Lé C™(2%0 F) ®and & r°wds directed across
the surface of the pieces. Sanplie B" of Table 1-was dried for 5 seconds,
Sanple C* for 10 seconds, sanpl ¢ Df-for-1% s@cond§ addSanple E* for 30
seconds. C. Effect of Drying at 155 * C (300" F) 25 Sanples F' and G were
treated as in B above, except tha éh,e dryer was operated at 150 * C (300*
F) \Sarfple P was dried for 5 se(ond%vana Sanpl e- GR was =dried for 30
-seconds. D. Effect of Hydration'of rngredients.: 30 To determ ne the effect
of hydration, dough preforns weré regnpved frgmthe sheeting line prior to
dockering or heat treatnent ang:fri ecF ih theSbat ch fryer. Sanple Hl was
collectgd froma newy nixed bitjch of dough, sanple H2 was col |l ected after
a lay time of about 7 to 8 mingtles, .andosayipbe H3anas epllected after a lay
time of about 15 minutes. 35 3| Th@>ogrse, Scrisleeds dehydrated pot at oes
7.5% of the total) act as a partlicuffate solid in the dough

decreases when t he dough prefog

. - < -«
(&) w o 2 w -]

50

Sample

Example 1ii
§5
A dough sheet was prepared as in Example I, adjusted for various dough moistures. However, all the
cut dough preforms were subjected to drying on both sides of the preforms immediately prior to frying. An
experimental convection oven was obtained from the Spooner Company and installed between the sheeter
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sheet which, sas in the case of tortilla chips; can protrude through the
surface of the dough and serve as "vents" to permt the escape of steam
during frying, thus reducing theg gaslessysi © form bubbles. The #3 bubbl es
decreased as the dough was held due to the gradual hydration of the
relatively large particul ate dehydrated potato particles (+0.8mm,

denonst diathangg aiidtee feapantegmrae thefiryingdyg@mat i on of particulate solids in 40

t he dough Tihé olanbdvimprisgd iasthriee ztve, gasdiedcocedmair &infestidn @én Doiag hvf Fesecisae gsthe The
ef f ect békingdngg$iryt Pienukon @adsdampers labovel et beildwiihe wire ragstl belt pegmitidd doatipbbfals veleaiuced
f r om t hendsdiraetiop ef f HOﬂQNQP@%ﬁmWGGﬂylng was determned. Sanples JX. and KS
were pr olebé‘Ef"%W Bribayesuthef Takle daig asfollowsf sheeting rolls to give a sheet
t hi ckness-dPtept Fwpkiag Fxeprbisraamnias B dwhich kadyan origigal é°“t WP‘E‘R’@ r°°'dﬂg h4helbe s
wer e dock® H°fz§’§bb§%€t's F'B'?"rﬁ"“ gespter whep the spdpce mpisiyreyit fepig Vg rying PriREig frying.

t r eat ment ?‘“E?a‘i"&‘ﬁ“‘P P fousp RE‘?’é"a%’P"H% CRfiRls IPRiBRARYY Sf2P ShBPIss Y 85

g9gp1pert EX% do%e,f,“ ELabls S,éﬁw,c%?gys bl Bt ¥ S B ©°

uch ofa b u leb

docker ed Hb wer e s of a wre nmesh belt, under a
series of 13 |nfrared heaters 4 of mhlch mere rated at 900 watts with 9
ratied, at 1600 watts. These heaters were nounted approxinmately 5.08 cm (2

i ncheg) above the belt and the speed of the belt was 55 controlled so that
t he dough preforns renmai ned under the heaters for 25-27 seconds. The heated
pi eces were deposited onto the surface of the frying oil in a float frying
section whereupon they i medi ately passed through a series of ripples for a

totall of 10 seconds before dropping into the conventional, continuous snack

frweree The pieces were thus fried at a tenperature of 174 C (345* F) for
45- 11 EP 0 324 460 Bl 50 seconds. 5~
. 4a.3*70 2 ._ 2 2 .2 '2 .2 -e 2 D
C. .2 Ca cm g~~ 0 .20 - 4 .0
- 10 25 : , ¥ ~ : to >v
t % 7z .4 | Ot N N o 0 o0 _ N o O
_ 0 0] .4 N 1 N v-0 8K s -2 -V
t O~~~ A 440 e~~~ C 0230
W ~~~~~ 4= N '0 IC 4 O~~~ _ 0
14 0.,0 00 0 400 o0o0t5 - e "~ H
- * * N 25 . . IL
0] 24* 5t*e ~ O O < 0] ap
t O\ - K o -4 - O  -O0~~F -0 O .0 O O aow
- S a 40~~~~ 2 0
* 443 g Vs v v- e n0 vv
e e 0 .0
N
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50
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*y 12 EP 0 324 460 Bl cal cugatd “dough rml Sturé of 50.0% 45.0% and

40. 0% respectively, including Ehjesjwater originally present in the dry

i ngredirents. The consi stency of t31 e”t'hr 6@ Bowyhs @r dduted were rated 9, 9

and 7 respectively. The doughs \efle sheeted as in Exanple | to yield final

dbugh thickness of 0.74nmto O. Tonnr>Each dowgh- skeet was conveyed at 6.52

m(21.4 ft) per mnute to a rot @ cutter which, produced three sizes of an

5 |LLeguI ar potatoo chip-like sh pa.-Ihe Loske@ i ngobrusg was | owered for
|e€°C , E and B, in order gt ernmine the: effect”of dockering on the

bub i ng of the finished pr oduct . g cuj pieces Were deposited in the

intake of a float fryer. Wen u ingr&fl"ba ryer “af dBscribed in U.S.

Pat ent No. 4,650,687, the flow of oil was adjusied to provide a turbul ent

subrmergjon in order to fry both
at approximately the sane rate.
section was about 8 to sefondsg
conventional -fryer and fr?éed f§)
are shown in Table 2. Cbseéervatl
the friged snack is directly ref
preform i.e. the highter the
during frying. 2. The degree of
noi. sture content of the dough ®
br elimnated the |arger bub
: 0030~ 1 N ,A O
000 de -vr KC . %

NO 00 ~

I
N

"

HEAT TREATMENY I

45

DOUGH SHEET

t heggpper @ng@ | owgr sugfaces of the preform

The“‘appr"ox'rrmte resisdefice time in the fl oat

after whi ch the: pieces were dropped into a
ptalR of Bromg1l2 38 seconds. Results

)ns fe as 4 0Bl O'\NS«: L dhe fat content of

pted to the noisture content of the dough

Di S e gomtent, the-nhlcgher the fat absorbed

bubb i ng is di rectly r'el ated to the

efogrm Is 15 3 The use of the dockering

bl ez n Qarpl g C .2@ <

Tllz
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X
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40.0

s§5 Example IV

Sample
A'
"t
Dt

A dough of Example Il having 45% moisture was prepared and subjected to drying environments having
various combinations of minimum/maximum air fiow with 150 *C (300°F) or 289 ° C (550 ° F) temperatures.
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= ' 45 BExm *1. 111 A dough sheet ~0 Wa prpae ai nErrpel dj sdfor vai u

og 0i t r eQtiskvatieristhlom3i feBultExfaTﬁybé aftelasF@ows: dough sheet was prepared as in
Exanpl e | I, Thadvaporating réie incueayed g xeRoleg las thei dsitiner eogditioplp were dntensifigd (mexjmurp 3ir
dough preﬁ%ﬁﬂ@h%@r@mﬁﬂ prekt ed to drying on both sides of the preforns
i mredi at ePyT h@ Msw we&sr rer Poung of sefidsd waler Ipspbineragsed e Andea Gopditiopy BRNSigd: obt ai ned
from £ he gfpgﬁg %ﬁ?tﬂcﬁnﬂ\é?fﬁ?t?‘éﬂe Fris glenass Fangforsti watprelfomthe surfagersf e 354
460 B1 dlggﬁﬁP@@"%W %\ empPeaY e conveyor to the frying system The oven
conprised a three zone, gas-fired forced air convection oven typical of
those used in the baking industry. Plenuns and danpers above and bel ow t he
Wre sh belt permtted control of air velocity and direction of flow on
both sides of the belt. 5 = Cbservations fromthe results of Table 3 are
as follows: 1. Extent of bubbling. Except for sanple D (which had an
original | ow noisture content of 40%, the extent of bubbling is
sigpificantly greater when the surface noisture is reduced by drying prior
to frging. 2. The noisture content of the dough prior to drying controls
the degree and size of bubbles as well as the fat content. 10 3.
Dockering the dough prior to drying significantly reduced the extent of
bubbling, particularly in the production of |arge undesirabl e bubbles
(caiﬁgories #4 and #5). is 15 25 30 35 40 46 50 55 14
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tenperatures. a~~~~~ g EP} O 3.24 460 Bi _nservatigng fromthe results of
Table # are as follows: 1. ‘I'he evapora‘tl\?e Tate i ncr eased as expected as
the drying conditions werezl ntje p§|f|ed (maxi mum air flow and hotter
tenperature). 2. The | oss §1 ter Per®pdurftd of %ofi s ¢ water |o0ss)
i ncreased as drying conditi)f?ﬁ intensified. 5- 3. Maximumair flow nore
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of e dough preformthan Elﬁ@#terrperature. 10:is 15 W0 25
§' " © o0 p U . © o o ~
& 2 g ~ _
A % 2 o oo . 88 %
L
3 88 8 3 % 2 8 8 &
tw
25 “
g 8 R R = 3 3
- 3 E| o3 %33 I B
—_ 13 . . . -
' gl e & e o s N
i [T ~ w < F<) ~
“ IR :0
Q . =]
2ivpgs - T0EE
\J 40 5 <':'J£ N L > : — N
2l oy i RET D OIDED
= 9, O A AP NN
Sl 7y IFSEY D OISEY
g &7 2 2 PRI
- g 2 xR Er 2R 2 op
Bl : -
'.zﬁ o~ o o (-] (=4 =2 (=] (=4 o
50 g8l 3% v £ %9 - 55w g
x
5 wr < “ = ws [~ 4 L =

56

17

=



30 35 40 45 50 55 16 EP O 324 460 Bl 4. The flexibl e dockering brush

af fords excellent control of excessive bubbling. | o]

~~~~~~~~~~~ Or" 008 EP 0 324 460 B1 -4
1% ~~~~~~~~~~~ - 0 -00. De .0 o - - U o0 CDN
N sl ot* -, b10 J 0 (@) 0o o 4 Q a

. 9 1%xarhple ¥] - a o _Co o o] o] oo "1-g¢g

Ca 00 a aN a O OO0O* NIK -~~~~~

~~ 20 A mpixture of dry_ingredients gpntaining 57% (highnghsorption (potatoflakes, .15% raw potato starch,

a a *d28% gmu_nd dehydrated potatoes (passing through a 420 Lm sggeeq), 7.5% grouad dehydrated potatoes
| 5 . (passing through a 111 Bnm qg;ee,u)ha%.su%r.ﬁ% salt, 0.4% monosodium giutamate (MSG) and 3°é.
a minor .flavogir]g ingredients was made. The dry ingreW:\\}g were p[l in a 40 liter Stephan mixer and
T blended_with 0.2%_monoglyceride eB&lsifier nd 0.4% vegetable oil. Water at 49°C (120 °F) was added
Qe overap riqd§of 30 secopds with the mixer runmng,g;td mix cor%inued ZIgseconds thereafter for'a total
of 45 seconds. The amouynt of water was adjusted to give a ca ted. dough moisture of 45%. The
&at 4 70 consistency, of th dou?:yg T:\ted 7. rj% <d , z BF L?B LR O
A dough shest havi EthTcgs~s~of~(T.76~rn~nT\Tv5s~<:~oE\Teyeq driderthe dockering roll and rotary cutter of
mple |, to produce hexagonal-shaped dough preformg. 0 0 0 < < < w
< _ W On fileOportfdn HPdough preforms (sample A") were fed by a wire mesh belt directly e thél inie end
u |(‘_7‘“‘“‘bf a conventional fryer. The dough preforms dropped into the frying oil from a height of approximately 5.08
15 cm (2 inches), were immediately submerged in the hot oil then rose to the surface in 2-3 seconds. The
preforms floated on top of the oil for 3-4 seconds before being engaged by paddles which submerged the
pieces in oil to be directed under a hold down belt for the remainder of the totl fry time of 52 seconds.
A second portion of dough preforms (sample B*) was subjected to swrface drying treatment by passing
. them on a wire mesh belt through an enclosed chamber fitte with two open flame gas burners, one at each
\_/'-20 end of the chamber under the belt, and with a fan mounted above the belt in the center so that heated air
' was forced down through the belt in the center and back through the belt at each end, thus subjecting both
sides of the preforms to heated air (139°C - 150 * C) (280 F-300 ° F) for 12 seconds, rsulting in a calculated
evaporation rate of 3.2 g H.O/m%/second. Immediately after exiting the drying chamber the pre forms were
fried as were sample A", except that the fry time was reduced to 44 seconds because of the lower moisture
25 content. The increased bubbling in the treated dough preforms is apparent in Table 5.  *
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EP 0 324 460 Bl Exanple V A mi xture of dry ingredients containing 57% hi gh
absorpticon poetato fl akes,.15% raw potato starch, 12.5% ground dehydr at ed
pot at oes (passing through a 420 agp $Ghea60 B1 /- 5% ground dehydrat ed pot at oes
5 . (passing through a 1.19mm screen), 3% sugar, 0.6% salt, 0.4% nonosodi um
glutamate (MSG and 3% m nor flavoring ingredients was nade. The dry
ingredients were placed in a 40 liter Stephan m xer and bl ended with 0.2%
nonogl yceride emul sifier and 0.4% viegetsdle a1l ¢ Water at 49 C (120 'F) was
added over a period of 30 seconds th;fuhe m xer running, and m xi ng
continued 15 seconds thereafter for{a total of¥ 45 seconds. The anount of
wat er fvas adjusted to give a calculjated Hough n8i sture of 45% The |lo

consi stency of the dough was rated {7. A gough sheet having a thickess of

0. 76mm was conveyed under the dockering:Zoll an& rotary cutter of Exanple
I, to produce hexagonal - shaped dough prefornms. A first portion of dough
preform; (sample At) were fed by & enesh bebt directly into the intake
end of ‘a conventi onal fryer. The prefornms dropped into the frying oil
froma height of approximtely 5. Lm (2 dnghes), were inmediately
subnerged in the hot oil then rose: the surface in 2-3 seconds. The
preforns floated on top of the oil< 3-4 seconds before being engaged by
pa(k/e,r?, whi ch subnerged the pieces || 01T to be®directed under a hol d down
belt™for the remai nder of the totl time of 52 seconds. A second portion
of dough preforms (sanple B) was subg cted ta sgrface drying treatnent by
passing themon a wire nesh belt t gh an encl osed chanber fitte with two
open_flame gas burners, one at eachl 20 -.end ¢f Lhe chamber under the belt,
and W #h a fan nounted above the belt'in the center so that heated air was
f or'eed down through the belt in th cerﬁ er and back through the belt at
each end, thus subjecting both sidegs of>.z he p’reT'orm; to heated air (139* C
- 150 * C) (280* F-300* F) for 12 slecortds, rsulting in a cal cul ated

SiIs (Dstbibu‘!@n

evaporatlon rate of 3.2 g H20/ nR/sec ondg.olm*redl.ately after exiting the
dryi ng®chanber the pre forns.Vigre ffri ed&s werewsanpl e A*, except that the
fry tinme was reduced to 44 secpndsg {because of: the | ower moi sture 25
content. The increased bubblirfg i&the tyeated gdough preforms is apparent
in Table 5. 30 KJ 35 40 45 50 55 f8§ *F 0 324”460 BLO I O 20 us 4- 30
0 61~~521 tO~~~~~ ~ ~~~~~~~~~ 8 =z : '4Is -0Z. 20
. Q L) Q
gl <% 8 v
-/ s* 5 S
35 = =
I
=~ EZL
T EETR RN
\/‘ 40 = g‘/’:g\) =
= ¢ N
S i_’,g o
) BE S S
45 2 = :
g 2" 2 %
s § X %
Example Vi

55
Doughs were made using cooked corn and commercially available corn masa flour. The first dough
(samples A" and B} was made with 4.08 kg (9 pounds) of a premix containing 34% waxy maize starch, 25%
precooked corn flour, 14% pre-gelatinzed rice flour, 15% corn germ, 2.5% sugar, 2.5% salt, 6% vegetable
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44" * - 45 -t
z Exanmple. X ' Doughs were made using

cooked ocbrand QTG ocongiycwidalempisitierapbalsh €22 prundsiras grofidocnokedThiwlel tavs tcorgkiningh
(sanpl espoxdxinately Bty mpigtwrerand 8.8Wvkd (4 pdur@8 ok gpld Batgyolhedeiyer whs lendediviaSiepbant 4 ni ng
349 1 waditey VEMimixer sttadpw Bpeed Bupnpraxtysiskeld seconds. Thesigugh hid ycqleulateganaigtuirhoantgnty | ce
flour, P5%VerH mﬂﬁta@v Wﬁwgar 2.5%salt, 6% vegetable 19 i
EP0328460B1 sesend dovgh (amplesB1ase IXcnss imsee et $3% Pf the p'e@'XQFPO nd 33% 05 AN LS of
ground CRASk ARyl "éa“ifd’ra?la%ﬂl“‘a$"fﬁ 195 %ap ?‘t‘f? |"h‘ﬁ? 8‘?‘5& 50%“ ‘f’%ri“’%s '%{ﬁﬂe‘i'"i?l kg

(4 poun h%\rml goaﬁc ds ﬁﬁf

'1 (8 A § 7:’ dmg to
m xer at a ug% 8 céﬂ‘ wr 63 T?w§ é%eﬁscluyg r edﬁ\éey ra xrma:ge?‘ I%e same A

cal cul aty
second d u &rm' g Cdo e rragna*e%rer ol bt 300 Fisnt B4R 106 Y emysf and
Y ish a
57% of Xm;ﬁé) I E m t e&qgse gﬂetr Whigh & p% esSar/é’ Wp&g ko in
the oug, omggnop, e,ygpfaptaqgtg e BY g ohd?, a Stephan m xer for 45 seconds.
The\_dOUg 36kofd péHibH of WEUHR prdidihné REmEibs B andihy wafe duhSIQIEPUIOHS iR Siyast ed
(to agst Qﬁespreri)menaa&&lsewas@f WirkleBRIME)s Adiftodl 808 6 Q2 indsPiLdie e ke R3ND| €
| . The dewighrymb @Rt pistes ThitbenVdf tHasahaaleRSiseCmbunied Gbdre bARRD GrUdhick Iwekdl rate@ Bt at
appr oxi read ehtis dhth @ raaER 1600 vape Fib B®nioh @mb et the dolgh preBtmspdtdritiemeatbrswae1320Ugh -
pr ef or msedopdsa Atler Gpating Itre drafolmis ywesl fedinivi tadhfrdaciiobt setiton ahdihed inathe fagyler fryef as
rrpl e with thblvetraated isalerriese Tatal fre tine) varibiirdnd 2249 sbeopds. vvas 8- 10 seconds, after
whi thieot he Pieekesults {Tabledl)sjepmetkiratatthpt gurtacm beating ma'hd wreﬁ devela of Gukbling wih t i e
of 42- A5henladmemssnacks spwelhes shesied retetomacks U resk: @erid? BRIgS| e atiriputablmig ¢
wer e surfachiat enfy erg sigp ot e deugh prefora wanaptef As7usiorps the |t’ﬁ °‘i Ffé'g'ﬁfr'@f’ greiggificetfer a
series d‘rg"P’H?‘Ph?fé’d'pﬁ in-falepay fip ap dig the yyliealqd, sp '20'?% &!Pﬁe “aeas'rﬁéf PHECKA PeSitfesh

belt car g ' ‘e’??B%“"\erﬂbPP‘é’é??' ‘39 §‘e°' ﬁ‘p unt ed ago%(tﬁ t he
bel t 59 Of d C § nce %m%r{e% ea ‘Il’g 9: b' el'% QUI Wi :;l’?-rlge e ree 0
retentr qm g‘?’ tzpfj} Srrggfc S ‘h dB e RE Wealer IMGas - conds.
After hea eforms wer e fed into the free float section and t hen

into the regular fryer as with the untreated sanples. Total fry tine varied
from g2-49 seconds. >-;20 The results (Table 6) denonstrate that surface
heating can induce desired | evels of bubbling with sheeted corn snacks as
wel | .as sheeted potato snacks. The reduced |evel of bubbles is attributable
toMMe fact that only one side of the dough preformwas treated. As before,
t he treated doughs had a significantly higher level of chips in category #2
than &i d the untreated sanples. The heat treatnent restricted the size of
t he bubbl es so that none of the objectionable category #4 or #5 chips were
produced 25 Sample D did not have as great an increase in bubbling
eé/though heated nore than sanple B*. This was due to the presence of
Iarge corn particles in the corn nmasa flour which reduced the degree

50

20



bubbllng in this sanpl e. 30 36 40 45 50 55 20 EP 0 324 460 Bl Y
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§5 Example Vi

Approximately 9,97 kg (22 pounds) of a premix containing approximately 36% high absorption potato
flakes, 12.5% potato granules, 37% potato starch, 7.5% ground dehydrated potatoss, 2% sugar, 0.6% salt,
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produce dough preforns having variable, generally rounded shapes. The dough
preforms were fed by neans of a wire nesh belt into the intake end of a
conventional snack fryer and frigp qﬁiﬂr%ﬁﬁﬁr oxi mately 45 seconds: A second
portion of the sheeted dough (sanple BP) was dockered as in Exanple | and
cut with the t0 sanme cutter, then conveyed to the fryer in the same nmanner
as sanpd.s Aegetdbleollio2ds pPorohly@idoémildiier sldadibee dmoatsgd fl§vedngphaterials wasveesnbied ker ed
and cutwimSan amauatng| veser Autickeht B yeillh at 44bke fnoisteref doygm Jhevenixingovas eapenthplished ingg r e
mesh behinhutesid er Habad 6@G@rtvenétary e awixed witte paddie sstimes ph treediuinrspaest gnd dhegeglling m (2

i nches) daaglowas shdre@edbebthlcklﬁaeofszp@é@memﬁhe Byepnle has regul ated so that the
pref or ms  Adrperia o shbeted Bough (sample Abwasaagsed. avithat deckasing)do a ifairaRiasiietulsnio 18
secondspredusp dewsh FEeiorea haying vajabie. gepesaly medaﬁapq%éhg})swq’ﬂ pigform Waig fed, By
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50 CalmMs 1. A dough preform prepared fromthe correspondi ng dough preform

X * ts ws

having a rel atively high dough nmoigptgisf 4gHent of from 30%to 60% by

treating the sane in a drying environnent to a noisture 55

nore than 20% wherein the dough

a controlled, predeterm ned |eyel .of surface bubbling, said dough preform
i mredi ately pri-or to frying co“rpri%f';ng}' @. garg i gneg dough portion; and 23
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1. A dough preform prepared frpmjthe correspondi ng dough preform having a
rel atively high dough noisturejc¢ntent of from30%to 60% by treating the
sare i n a drying environnment th8a mpistwess5 o ocontent of nmore than
20% wherein the dough when fr|{gd produces a chip product having a
controll ed, predeterm ned | ege| E¢f surface bubbling, said dough preform
imediately prior to frying u:l i,,,s,Ln%: a. oan, i gner dough portion; and 23
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50
Claims
1. A dough preform prepared from
moisture content of from 30% to
7]

content of
when fried produces a chip product having

the corresponding dough preform having a relatively high dough
60% by treating the same in a drying environment to a moisture

content of more than 20%, wherein the dough when fried produces a chip product having a controlled,

predetermined level of surface bubbling, said dough preform immediately prior to frying comprising:

a. an inner dough portion; and
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b.

portion, said upper and | ower
content substantially |ower t
~portion, and said upper and |
sel ective renoval

‘portion to the upper and | ows
of Claim1l, wherein the pernd
surface 10 portions is |eg
dough portion. 4. The dough g
is sibjected to air heated tq
290 w C (550v F.) for a perid
dough preformof Caim4, whd
airstream having a velocity d
f ps) 40 6. - The dough pref orm of
subj ected to airfl ow across

rate of from45 nisec (150 fy
preformof Claim1, wherein t

radi ation for a period suffi gt

uppens and | ower dough surf agd

upper and | ower dough surf

of moisture therefrom 5 2. The dou
wherei n the dough preformexhibits a noisture gradien

WS

ace portions surrounding the inner dough
dough surface portions having a noisture
han t he noi sture cont ept—ef—the—trmmer —dough

gy N

r dgygh surface portions. 3 The dough preform
abi gi'g‘t yet @ wait & 8f & he upper and | ower dough
ss &ffan the perneability to water of the inner
reformof- Gaim1l, wherein the dough preform
a &&nper at uge gofef rom 120* C (250 * F.) to

d of at” | €ast abolut 5 seconds. \'-<i5 5. The
reinghe heated air is provided in an

f fHdm 355 Red (356 fps) to 125 msec (400
Jaim1l, wherein the dough preformis

hel apper @nde| ewer dough surface portions at a
s)fto 125 msec (400 fps). 7. The dough
dough-preformis subjected to infrared

Nd >¢ O @MDY e catel| @ast 4. 0% noi sture fromthe
ortions. 8. The dough preformof claiml
rising: 25 a. an inner dough portion;

i mredi ately prior to fryinggdc

b. upper and | ower dough sW&

p_g;.gtion; and c. at |least or@|df .
a noi sture content stihglantially |ower than the noisture content of

havi n
t he Phner dough portien, and
portion being case hargdened
9. The dough preform & d ai
sai d at
the ip,siner dough portion.

| east one dough surfgc
D 19. )
at | east one dough surface pg¢rti@n is subjected to air =35

emporgi ense surrgumdi ng the inner dough
.sai d upper and | ower dough surface portions

i dwatml| @asg enegugper or |ower dough surface
sel ective renoval of noisture therefrom 30
wherein the perneability to noisture of
partsom is bess than the pernmeability of
The dough preformof Caim8, wherein said
heated to a

temperature of from 120- C (250*~R. ).t~ Q9Q- £ (550 R) for a period of
from5 seconds to 30 seconds) 11Z “Thé dough préform of “0 ai m 8, wherein
sai-d at | east one dough surface portion is subjected té airflow across the

surfaee thereof at a rate of
12. A process foor preparing:f
of bubbling on the exteriorgt
ore or nore of clains 1 to @1
dough having from 30%to 60%
sheet®* havi ng upper and | owef
dough portion, said dough shé
and dividing said dough sheet
t he dough prefornms to reduce
surfgge portions to a noi st
nmoi sture content of the inngq
prefornms w thout substanti

| oner 50 dough surface

45 ®i¥ sec {150 fps) to 12% misec (400 fps). 40
ri&fl ichitp prodycts havingga controlled | evel
her 8Qf By us® 6f a dough Breform according to
, s&@i"d process conprising, a. preparing a

moi stgur¢; b.. form ng sai d3dough into a dough
douly surface porsi ens ang an 45 i nner
et . favi ng a thickness of ffrom 0.5mMmto 1.5mm
into individual dough prgfdorns; c. treating
t he2 #oi gt & a2 ok thekupper @nd | ower dough

e conteht sudsParti & 1y | @fer than the

dough portion; and d. frgrng the dough

noi sture equi | Lbratison befween t he upper and

t hat steam produced within tf

retais@ed within said inner dough portion .and

on the upper and | ower dough

porgtons anditfe I nder dodgh portion, such

e i nner” ddugh portion durifrg frying is

on. expagsi on creates bubbl es
surface, pert¥ofs.¥ 1¥ The process of daim 12,

i ncl udi ng preparing the dough pr&form from Pot*at 6es orEcereal grains. 55

14. The process of Caim 12,

i ncluding treating the dough preforns with an

airstreaminpacting thereon at a rate from45 msec (150 fps) to 125 nisec

(400 5Ppsé’) to i nduce noisture
faims

1.
moisture content of from 30%
§5

renoval therefrom

A dough preform prepared from the corresponding dough preform having a relatively high dough

to 60% by treating the same in a drying environment to a moisture

content of more than 20%, wherein the dough when fried produces a chip product having a controlled,

predstermined level of surface bubbling, said dough preform immediately prior to frying comprising:
a. an inner dough portion; and
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24 15. The process of Caim 14, including heating the airstreamto a
tenperature of from120 C (250 F.) to 290 C (550 - mu ess of
Claim 12, including treating theplogsfssgeet W th i E ”ﬂﬂ"’ﬂ]mimm 5 17.
The process of Caim 12, including heating the uoper and tower Sdough
surface portions such that the perneability to noisture transfer of such
upper and | dwepped eudlewssdoligic urfpesr partions surguidingdhe npan doboh Redtionresaldi upparyand o

Moi st ur e t r dovef dougly furiatecportionrchavipa gaistureonter subpigntiallydower fhan the preisy® cgftet| aj m
12 conpri si e theamnqdee;gangn .a8nd aighurrernvand dovrer SiRyaBorastions Bring, ¢A5P S#rekned by
form ng sai cFeﬁ’éﬂ‘jg Qf"&"%iﬂﬂ"met havi ng upper and | ower dough surface
porti®ns and an |nner h_port heet aV| ckness of
from 0. S tedioye ‘ﬂ(ﬁ”ag\‘ 97‘? tg%ﬁj B'ﬁgﬁ" g’f%’ a MR 91t %@tﬁr i‘e ddlgh
preforns; 439" p°“'°" t‘i:the YRPE" ?"fj H’@'e' uprLSspdpce SR

Bf t he upper and | ower dough

surface #) O]i' %1 reqorrrneo(;i Bﬁf { A rg:ﬁ%tit léru?eaﬁ{l ?(3 a%rﬁth%@;%ﬁ%aﬁg %@e%%uﬁ%@f ace

portion e noi sture content
of the i nn%om 's sy{hgn ?'QE rﬁg&b‘" rying the prefornms w thout

subst anty, aky, héht Msf&mea bk li)r\@ruemrlh@&Ju&#Effoﬁ@isQuaéctddQ@ai he2i3€ tDie@Peratirel ace
portion ang elzbftf‘(%o “GQ W30 PO 50 ), forBlperlod! df At least awsResAsced within the

i nner dough - - portion during frying is retained within said inner
douhyspa; t iTIQfHoﬁﬁ!dprmﬂofWﬁHSMﬁ’euﬁmeaéw drubpbededhin an dirstream havingoaveldaity of
surface of féh 45 mR&d (1507Ps) o125 m/afoaes). portion. 19. The process of O aim 18,
Including treating said at | east one dough surface portion with an

ai r st r eaan Mmpdvogh prefortrivd Ciipu gHwheleiadhe dolighaprefarny iasubjetcied ip alifiowgcsethe aBer #ds) t o
125 nf sec (o#8Qlofighsyriace périinhe elea 128 of from AHiniseq 1% TR iO\PAIM/ R EPRIPFlom  20. The
proge®s of Claim 19, including heating the airstreamto a tenperature of
from 1200-* T@ ‘{"EW'F‘O")'" of Glaipyt) wherein thexigugh grefqrm issgybiected toryirared, adiavon dor gperady; 1y
18, incl udF‘l‘VQ"eﬁt@ﬁmm\ga‘té"&F‘d 03 mpigture from e ‘BB‘?IGPP e 9908 SPBFR PBI™i t h heat to
cause evaporat i on of rocess of claim12

corrprl sithg: ead°“ﬂ}'§?)'3’m g'a'é{‘ 'd'ij’H'a‘ﬁ'é\?f'?{& W'}?rﬁ°§ﬁr‘% 0 55% noi sture; 35
f of®mi ng s

. wr S Surlouay oﬁ@s.ﬁ unnﬁenh@%n Lawer dough
S””ace port e T ok .szigpi?iwﬁ GEholBNi Bt
thi ckness sz Ieél q) th; % e&)nteﬁt o?fh 'inﬂ& do& %{%&u% ﬁl%ea@;;aéthd' .ﬁ}ébkce

the noistur eorq wek Kirede BN Was%%ﬁbd%}rsgla&% RRbYal & rwisfufd tHerédmSt Ur e
contegf substantia Py 'ower than the moisture content of the inner dough
portion; g anfe @ougli piéfofvg ofl Gldim BOMBRinSthe pdrmudbhityQsimoistuld St suid dt &astivne edugh surface
equili br at ip6rliorlI€ le¥xfidh the Yorkbity ofthélinhé\eughiportiék) dough surface
portions and the inner dough portion, such that steam produced within the
i nner’ d 010y IThe @ouigh Qrefaiin rdf I0ink By wWingpin said et ladshed® duugth surfagsapartion rimeubiected) tphair
porti en andeansion ademaratroof om0 & (250 1F)rie 290) GIFHOLF ploy 2 pasiad efdtoeTiisaseNds iy ough
only one of30osépendspper or | ower dough surface portions, and a second bubble
portion having bubbl es extending throuqh both of the u r. and | ower dough
surface Porthe dergh prpiprm of ClgipB, M‘ﬂ&'@ﬁd o5} offe fiough suiiage P&E‘i“dﬁs‘t’,’feétﬁ‘f 1% e
secqnd bublﬁF’éssdbﬁiuﬁiﬁ?tﬂ?éﬁ?TﬂQ'ﬂ?)ﬁe‘P"&??B“Is&mﬂmﬂ%'m‘éc%}ﬂ R "24. The process

of O & m 23 ' nC Udl %grmgrfrem dﬂﬁef, V%EJ% _cofholiad |glg LS‘QP oh%he@t%h 0 ere(qj aim

subst ant p form cco ng orm lg a|d %

22, incl ud| jp‘q] "0 f(?%@ﬁtswo%d?stdr@ Tvidual dough pr ef or s prior
to b formmg sald dough into a dough sheet having upper and lower dough surface portions and an

- 4 inner dough portion, said dough sheet having a thickness of from 0.5mm to 1.5mm, and dividing

said dough sheet into individual dough preforms;

c. treating the dough preforms to reduce the moisture of the upper and lower dough surface portions

to 2 moisture content substantially lower than the moisture content of the inner dough portion; and

d. frying the dough preforms without substantial moisture equilibration between the upper and lower
50 dough surface portions and the inner dough portion, such that steam produced within the inner

dough portion during frying is retained within said inner dough portion and upon expansion creates

bubbles on the upper and lower dough surface portions.

13. The process of Claim 12, including preparing the dough preform from potatoes or cereal grains.
55
14. The process of Claim 12, including treating the dough preforms with an airstream impacting thereon at
a rate from 45 m/sec (150 fps) to 125 m/sec (400 fps) to induce moisture removal therefrom.
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treating the dough sheet. 55 26. A process for prepar'm
products havicng a controlled | evel of bubbling on th ﬂm f by
use of a dough preform accordi ng tep ®8: 4o gre of c mm‘““‘m

process conprising: a. preparing a dough havi ng from 80% t o- 60% rtoi sture
25 il 1111121211212122112 21" 112 "0 EP 0 324 460 Bl

C L M 15*Thp profess wi Qigimsti, thclddinggfivatingtiie drsttbamgh addnaetatunnsfifiog 120 P& (25@1F) to

| ower dough 284G @e&Fporti ons and an i nner dough portion, said dough sheet
having a thickness of fromO0.5mmto 1.5mm and c. treating the dough sheet:
to reduce® He risPese o @aimf12inrducing pedtingathel deughehesydi drared rAdigies: portions to a
moi stur’e content substantially |ower than the noisture content of the inner
dough por ¥%-dfe p?&?sﬁ °53'a'm 12; '"C'H‘B fppating dhe uppe3nd dpwer %‘P'E)s“fag b%?}ﬁ%z‘a't‘ﬁ
0.35 kg (polRROPOHY Qa0 P RPP A 'ﬂwegaﬂ%g“dﬁ[f@‘ﬁ is losp thapfhe
dough pr ef orfff b"&Y%?ﬂ?ﬂ'Sl“*?ﬁ??éfa' lﬂlgl"i?e FOFEYPOi8™t r yi ng conprising: a. an

b
—=

I nner dou ortkessbfcjra‘ 12 o upper and | ower dough surface portions
sur r oundi ng éf to%@iﬁ r and | ower dough surface
portions havi B E&& §r'r69§ a%ﬂiwﬁf  ¥nd Bw& naéarfécb%oﬁlgis%&’%#
content of th?nnér%%h saRP& brp ee n&ﬁ't KHEUROF #raHh @.5mMMBM 1 Srtiedl GRd BidEihg ONS
bei ng case hakgessd g,gg,,byaedgugmg@,lmsof noi sture therefrom and c. said

dough, py ef or meham.dagn réeés KRy df 3 UBEUr AARd (oI IaBlgR slirkich PaHichs EErB&ICS She MoistuRsSal sdidhan
25 hol es ‘per iSleast one doGhHasuBadePokib® Qo B Orhdisurd Rbnt&i) dadsRintiale loverOthartl e Ghoisture
surface. 28. Ttsntistughinnar adughi porivh; &oiai m 27, wherein t he dockering hol es
have a di amet @r frydg the cnugh. Rf@memitiddt SdBtantiaChaistire tequillralidri’ botwewn (sBid BB Bast one
i nches). 40 2ougiilsefadeopaivnpne fhe inmeraloudl mition. 2i7ch thah etear produced withinghe insr dough
corrprl ged pri merion dpring nfirigghretaimed withithsaidritnendouginpariéod iapthvren efpacsiontcenatop blblee 25
Tei gvor f or Af hasvrie eiet leest gnadodaiysudase spFeehenden Tei gvorformmit ei nem
ver hfl t ni snf Bi g hohen Tei 9 feuchté@ﬁkel tsqehal t von 30% b| s 60% durch
Behand! und®dep §Eﬂ°%r?f PH’"é & dcluglipg, 8“ ipn with an airstream
Feucht i kel te 62 PRt chPise SR/fromhdh EVsed 10T d° H%fl: w’sa% (A0S 19 iagush,
ein Chi® 'e@F“QY {efetﬁ%{% ei nen gesteuerten vorbestimten Grad an
Cber f | fch asen ha e se Tei C
unmttel bg&r1bllh Oéess » c'a ﬂﬁ'enﬁpcg% #a?ﬁgzt rea;" o aqgm eren°f| fﬁ’ﬁg’\régné?el gEt)et?I ;
und b. obere und unt gre Tei goberf| fchentel | e, vvel che den inneren Teigteil

ungeben, $RBERL phcss s BRAT A indBing FHafiigSBia beles? BRY ddubt Qhﬁd%tﬂ%hbﬁ?wﬁi heaito cause
Feuchti gkei t&gﬁ%,{of%gﬁrgmg&;ommsentl ich geringer ist als .
Feuchti gkei tsgehalt des inneren Teigteils und diese oberen und unt eren

- Tei gt ei | e2sume pros&ds eKdldiv @2 Bsrhdrieihgung von Feuchti gkeit daraus

obe(f/ f chengelaf grépatingsd dogigh ing frond Blog waskansBumeCch Anspruch 1, dadurch
gekennz:m chnetb, fochaiby shicedobgh owoo# ﬁemgmslmenmamn&enmhtamglowertdogghasurfwemomm and am

i nneren Tei gt &inkr doughdertion said gough sibetinviag & thickresgd iremflSrotienSem: en auf wei st .
3. Tei gvorf or m reatiig’ thndquolu seetito radeadirechoigierk ehthe vipehandtiowstiddBgly susface portions to
Wasser dur chl f sgnaiskus eontgatysubsitastiaiin 'OHPrdhanGhe mo'ﬂmﬁ@ﬁewfmllfg’eww poiee @ | e
geringer ist & &vie the\iguabiethael vitheut 8 @‘ '[“°'Efli!§ WHW% b%t%t*@ﬁ prper and lower
Teigvorf or m né’ewh,ﬁ’fg lR?H'°’1s a'Ha‘B?JF‘B a’ SH%(F ré""'l""étf’ VI PR m

fOr eine Zei tipfgigg ﬂ'° %n'gs B gl?upp X gg * 'or? §'[esad| e
=an ei ne. Tenp Secon on havn Ies xter?d%g rough bo’ gf?i uppe and lower cFoughfsﬁ;ace45

portions.
45
23. The process of Claim 22, including creating the second bubble portion having upper and lower bubble
walls.

24. The process of Claim 23, including creating upper and lower bubble walls having substantially equal
50 bubble wall thickness.

25. The process of Claim 22, including cutting the dough sheet into individual dough preforms prior to
treating the dough sheet.

56 26. A process for preparing fried chip products having a controlled level of bubbling on the exterior thereof

by use of a dough preform according to one or more of claims 1 to 11, said process comprising:
a. preparing a dough having from 30% to 60% moisture;
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5 Tei gvorform nach Anspruch 4, dadurch gekennzei chnet,
Luft als Luftstrom zugefUnhrt wi rd, der eine Geschw nd| mlmﬁlmﬂ 1“
(150 fps) bis 125 m/sec (400 fpga, ol92h 4661 Tei gvorform ns muc ‘
dadurch gekennzei chnet, daB die Teigvorform einem Luftstrom quer zu 50

den oberen und unteren Tei goberflfchenteilen mt einer Geschw ndigkeit von.
45 m/sec ( Ib@rhipg saithidsughdBo aideegh sheédd Bavinysipperrdne fomver doegh wirfaeh. portions and an
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um weni gst eremmste%qbetemsm:bsgqoww lanen thee e gRRistuse) captptit gfghe inner dqughy gopfion, said -
Tei goBer f | i cipugh Dpetdaging froms Qtirkgrprupds) B.0-3F &g (REeNdFIsY WRtRraReh*g! Splide érsaifl dogdldur ch
gekennzei chri®?® daB sie unnittel bar vor dem Ausbacken ent hflt: 26 EP O
324 460 Bl L M S a. einen

J 1
i nner en #fej 'betdé’f’?h p’g%m %8'?'3‘ h'ﬁ‘&‘eﬂ'ﬁt?'&rpfémf" fyd‘(%g?‘?ris@ﬂent ei I e, wel che den

i & hq] 8190 2R e
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gH!

ober el Tei o) \e ?id

geringer ist3}sid8" 0 er'd%U&urS‘d?no gbg |@yser 5
weni gst ens egeg@twg oea,gﬂ,%,stmgqlgreeo,ﬂ'%go erflachentei |l durc sel ekt| ve

Ent v nNUNG VORISRt drbRi Raviflgt aadisring ekd tnbeheRerha labridhy 696ss than 26&HoRY @ef Or M

nach™gnspr ucfudte ol b0 hEIBs G kQARZRKL B8lgh séiatb. di e
Feuchti gkei t sdur chl assi gkeit di eses weni gstens ei nen Tei goberflichenteils

geri nger2si She dugh stefernDbfraldith 28 iwgkrein thetldsketingt@loe havé @idgtneted o frorh ©.078mm (0.020

Tei gvor f or meieayth 0.8sespuro (038 jnclitgElur ch gakennzei'chnet, daB weni gstens ein

Tei goberfldchenteil fUr eine Zeitspanne von 5 Sekunden bis 30 Sekunden Luft
ausgeaaetzgt Thes tiouglel ipesfogra fof Glaie 277 eviprein dbeuslougin js comprised PABYIYCR)highi watey gsarbegt (550
| F) erhitzingiedents.75 11. Tei gvorform nach Anspruch 8, dadurch

gekennzei chnet, daB di eser weni gstens ei ne Tei goberflachenteil el nem

Luftst ro'Fﬂ'?j\EﬂéFP'i'ﬁh%el ner Cberfl ache mt e| ner Geschvvl ndi gkeit von 45 rn/sec

o f bis 125 rrl sec (400 f unt
Her st é$ {m elgv(?ﬂc{;%n {mt eeinﬁrg veg‘%g{smap 9 %ﬂ% ‘d an
Bl asen- h 'ﬁ ltn% elben |n n en
inen_Feuc ttg ei alt von m r as %E\ @ ﬁrodukt
,g%rad N P s s%chrl ttler um‘ka?t ehgét

Tei gvorfor @} RGH

dadurch gelg

Her st gf | ung gle[‘,{gﬁm%mid‘”g" Lun Ii)l S 6 A) Feuc t| gkeit; b. Fornmen dieses
Tei.gs zu ei Nglopdb ufPaHIRe i ob&hﬁ:‘h@rﬁbnlb‘ %Ic%‘&&rrﬁﬁreﬁ_ﬁ’b@&bﬁdceb@\?h@ﬁt &ibde@Berbind
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Behandl ung dedtierheigen Fhuentigeeit dattis MerfEthecgphiregsitier Feucht i gkeit der oberen
und umnd eren Tei goberflichenteile auf einen Feuchtigkeitgehalt, der

wesent | i 2h Tgigvorforgenach dnspaics 1d dadufeb gekenizgikienet daB dje Asitvorietmseinen evabiigkeitsgra-
Tei gt ei | s; digntdn ebm ipnesdnclslotail 2l den opeieg vast dntsrand pigelieriBcharigiien dfiveitien

Feucht i gkel t sausgl ei ch zwi schen den oberen 30 und unt eren

Tei Yober ¥ Jewerera) nagh Auprerchi rduithegeramnzpishnst, dpf die Wassqedprchfissiokeih derohgre ynd

Tei gt &1 | vvér.‘ﬂ‘P’é‘f‘uae'%R?%’"%i!?@'B%lE@é’ﬁ@e'é?tfﬁlﬁ'@tveasfﬁw lasipke]t dos é‘ﬁ?’?’hﬁ'@?"@n Tei gt ei l

gehal ten WI d und be Aufgl ahen Bl gsen g 9 rp nd unte
r dad g et 3 OF! nne v
Tei gober F1 48 H}é?ﬁ'?glﬁ‘aé %ewnx;gfqese“s& e ﬁe'r{?orefﬂgrmau gg

gekennzei ct'ég @e%er Y
Kartoffeln oder éeﬁGrnem unfaet. 14. Verfahren nach Anspruch 12,

dadurch ge kl%ﬂﬂ%f@n’np RRAtAnsHRAR £3addich BRNAREMINFafl8E o RAIVAN L1 [ iBRorTdgefuhnt
wird, der eine Geschwindigkeit von 45 m/sec (150 fps) bis 125 m/sec (400 fps) hat.

ﬂ-

6. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, da8 die Teigvorform einem Luftstrom quer zu
50 den oberen und unteren Teigoberfldchenteilon mit einer Geschwindigkeit von 45 m/sec (150 fps) bis
125 m/sec (400 fps) unterworfen wird.

7. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB die Teigvorform einer lnfrarotstrahlung fur
eine ausreichende Zeitspanne unterworfen wird, um wenigstens 4,0% Fsuchtigkeit von den oberen und
55 unteren Teigoberflichenteilen zu entfernen.

8. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB sie unmittelbar vor dem Ausbacken
enthilt:
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ei nem LuftstromunfaBt, der auf sie mt einer Geschw ndigkeit von 45 rn/sec
(150 fps) bis 125 msec (400 fps) auftrifft, umdie Feu?ll' H't [l ng
davon zu induzieren. J 40 15. Ver fgphg 34 4580 Anspruch 13' m mu“mu (ﬂ
gekennzei chnet, daB es das Erhitzen des Luftstrons auf eihe ‘Terfpetat &ir VYon
120 * C (250 - F) bis 290 1.C (550 F) unfait. 16. Verfahren nach Anspruch
12, dadur ch gekebenmeérehTaigieil; daB es di e Behandl ung der Tei gbahn nmit 45

| nf r ar ot st r ahbeaberarvhd Bitere Taigobtikcheritgile.rwelrhe tienlamsyen (Teibiteill @mgeterci undc h

gekennzei chnet, wabgiBvegigstensiney digser untereticund obrsereTeiagbrifiaghantefiasginen Feuchtigkeitsgehalt

Tei goberfl ac h&git &p1 wesaatiichr geripger dtt als derpFeyickiigkyitpgehelt des fReset Tejelgilenund dieser
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serennees Sl o e e i e e
.Feuchtl kei t" or geEd U e her und
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der Vie- 27  einemFLuftbtidmquéiiéd sBiker Oberfiiiche mit einer Geschwindigkeit von 45 m/seci 80l fis) bis 1125
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Teigteils; und d. Ausbacken der Teigvorformen ohne wesentlichen
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‘el ner Geschvm
von uzi er

auftrlfft, %e %geﬁfhenfﬁi auéemegfLf
Ver f ahren nac Cohnd LSRN h?@&ﬂﬁ ,Q 85, Qﬁ&h@&nt&,e}andes
Luf t ot rgms auf: Albdcd ?Jaaegrﬁi}cwme nmiaﬁf |£9£§5Qgtell =) :Jﬁﬂg'gl%%eren G P e

ant aBt. 0 15 2 Tios WodohakBie280086 'DaVBE P d6dam LifnerahaThitisiNgeBRI6R WiHd Gné IBEIRY. AutSliron €5

‘di e Behand| ungiddéafden\bsrbiisidanGroR TaigdberigdngmbiRh blzaighent ei | s nmit Hitze
unfaBt, unr das Verdanpfen von Feuchtfgkeit davon zu bew rken. 22.

Ver L@hr en 18.a¢dmaiers pach Glasphith 1dackdinel ggr@lueainmmet, chhed die HeBtetigguisf aBHvoriam aus
Her st elssung icartoiéstn cbed Geireldelbrma%mitiBs 55% Feucht i gkeit; )tio40 b. Fornen
di eses Teigs zu einer Teigbahn mt oberen und unteren Tei goberfachenteil en
und ei ner 4. YarferemnaFl iAgipaich 12.\Wetieih apkenesichiestlallen dieiBakaniungkder ejgvodorBemiithi
1,5 nm hat; enenBeisiron wpfept, Hiop 8k isioFeit ejirs g schyindigheit ypmemisery(? %fb@s)%@ﬁt"ﬂﬁjkeu t
der” obe 4rg en udepP fosieeriEy “"Fé'led" suchligkpifspntietrwiot ‘E‘Y‘?"é“ éﬂﬁ'f’z'?é?’h en
Feutttt i§kei t sgehal t | ich gerin al
Feucht | gkd¥t SHEHE P sayf@%‘?%ﬂg g{fbg a“z%s ool oy, con Lutpmmu g
Tei gbahn ohn SEhYY 9k 1ey e| ch zw schen den oberen und
unteren Telkgwé%gﬁrgrl gc}ﬂe&tsgrh{:ine% %%r&egékbﬁggéhga Iﬁ;‘ gé g:'el B h%luﬁ&ﬁepﬂﬁhfahn g\ﬁr
i minnegen Tgy ckens erzeugt wr cF di esern I nneren
Tei gt ei festg a ten WI rd und bei m Auf bl i hen ei nen er sten BI asentei |
erzeugt, Gervetahrby Rath AdsHnsch 18] GHRuEE hekBRRLISRe O 48 osldils Erifien der oberen und unteren
Tei gober f | dchggebgiidcRentils bsrae leinfadtl | B5k @ DARNIEMRKSCG B RaLRgRYitbibBigingFen giesen
der sich dur gdareh&hdlentéler Teigoberfiichenteilen geringer ist als die Durchlissigkeit gegen Feuchtigkeitsiiber-

50 gang des inneren Teigteils.

18. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB es umfaBt:
a. Herstellung sines Teigs mit 30% bis 55% Feuchtigkeit; .
b. Formen dieses Teigs zu einer Teigbahn mit oberen und unteren Teigoberflichentsilen und einem
65 inneren Teigteil, wobsi diese Teigbahn eine Dicke von 0,5 mm bis 1,6 mm hat, und Teilen dieser
Teigbahn in einzelne Teigvorformen;
¢. Behandlung wenigstens einer der oberen und unteren Teigoberflichenteile zur Verminderung der
Feuchtigkeit dieses mindestens einen Teigoberflichenteils auf einen Feuchtigkeitsgehalt, der we-
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- 30 " obeten und unteren Tei goberfl~chente| le erstreckt. 2& Verfahren —
nach Anspruch 22, dadurch gekennzeichnet, daB es die Erzegmun ’m
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fisichenteile auf einen Feuchtigkeitsgehalt, der wesentlich geringer ist als der Feuchtigkeitsgehalt des

inneren Teigteils, wobei diese Teigbahn 0,1 bis 0,35 kg (pounds) Wasser pro kg (pounds) Feststoffe
50 in der Teigbahn verliert.

27. Teigvorform nach Anspruch 1, dadurch gekennzeichnet, daB sie unmittelbar vor dem Ausbacken
enthidlt:
a. einen inneren Teigteil;

55 b. obere und untere Teigoberflichentelle, welchen den inneren Teigteil umgeben, wobei die oberen
und unteren Teigoberfldchenteile einen Feuchtigkeitsgehait haben, der wesentlich geringer ist als
der Feuchtigkeitsgehalt des inneren Teigteils, und diese oberen-und unteren Teigteile durch
selektive Entfernung von Feuchtigkeit daraus oberflichengeh&rtet sind; und
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pl usl eur s edeRséivmpweatediamadelon ks retergicdtibn 11 dabs tlagpalie tepréforengsr witragst sdugtse & un flux
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pr 6f or rres dep°HQt‘%dq WS 198 AP pEpEtieurs e‘t'\’ea' PI'%r les pr6formes de pat e pour
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|nfer|e4greju dihedo ement I eure umdit6 de la
portion-de patbedés%oﬁi&ﬁ%e sﬁ%ace de péte supérieure et inférieure entourant la portion de péte interne; et
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desdites portions de surface de pite supérieure et inférieure étant durcie par élimination sélective
50 de son humidité.

9. Préforme de péte selon la revendication 8, dans laquelle la perméabilité 2 I'humidité de ladite au moins
une portion de surface de péte est inférieure & la perméabilité & I'humidité de la portion de péte
interne.

56

10. Préforme de péte selon la revendication 8, dans laquelle ladite au moins une portion de surface de
pite est soumise & un air chauffé 3 une température comprise entre 120°C (250 °F) et 290 °C (550 *F)
pendant une durée de 5 2 30 secondes.
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19. Procédé selon la revendication 18, comprenant le traitement de ladite au moins une portion de surface
de pite avec un courant d'air frappant la feuille de péte & une vitesse comprise entre 45 m/s (150
pieds par seconde) et 125 m/s (400 pieds par seconde) pour entrainer une élimination de son humidité.

56 20. Procédé selon la revendication 19 comprenant le chauffage du courant d’air & une température
comprise entre 120°C (250°F) et 290°C (550 °F).
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b. des portions de surface de péte supérieure et inférieure entourant la portion de péte interne,
lesdites portions de surface de pate supérieure et inférieure ayant une humidité sensiblement moins
élovée que I'humidité de la portion de péite interne, et lesdites portions de surface de pate
supérieure et inférieure étant durcies par élimination sélective de leur humidité; et

45 c. ladite préforme de pate comportant des trous de perforation en son sein d'une densité inférieure
a 25 trous par cm? (160 trous par pouce carré) de surface de pate.

28. Préforme de pate selon la revendication 27, dans laquelle les trous de perforation ont un diamétre
compris entre 0,078 mm (0,020 pouce) et 0,0125 mm (0,032 pouce).
50 . . '
29. Préforme de pate selon la revendication 27, dans laquelle la pite est composée principalement
d'ingrédients absorbant fortement I'eau.
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