WD 03/ 015524 PCT/ US02/ 08712 APPARATUS AND METHOD FOR COLD- PROOFI NG

MULTI PLE DOUGH Pl ECES BACKGROUND OF THE | NVENTION This invention rel ates
to the fiwladosmissteugh proofing in general, and in 5 parti cdTawsocosAR
apparatus and nethod for cold-proofing or hot-proofing nmultiple pieces of
dough. Proofing refers to the |eavening or raising of dough. Dough prepared

by mxing flour, water, yeast r ther ingredients

| eavens or rises through yeasépgmoﬁﬁgﬁ@&@%%@m of carbohydrates.
Yeast netabolism of HORATOPMERUVGEING MULTIPLEDOUGH PIECES Whi ch causes
t he dough to expand, "proofing" the dou%g. As noted in U S Pat. No.

4,674,402 issued to Raufei sﬂefhg ROUNR) O THE UWENJAONGf ¢t ne,
t enperature, and Q‘H{yimédibn#]d%sg) eﬁgﬁ.ofﬁog@fg@gﬁaéﬁﬁg@%%&nﬁ%z di scl oses

that faster proofing s preferre ecause It ial growt h,
i mproves Shepirtitdlat iofed appaitahss ahil miestiveidfopeadypedafirgrud hoppiaviing saujtiplbi ty.
Accordingly, U.S. Pat. No. 5,580,591 issued to Cooley states that proofing
is optinal aPle§¢Sleéjt°§8h-tenperatures, around 95 F, which increase yeast

activity. Al ong 3@%&&@%@&3&1 hERRRAA SRisind WTUGkH! Bblh REARLI BE DY

preventing the romdrying out. ntr ng the l'evel  of humdity
duri ng proof imiginpdiou? Ovacdyess eatbbhydrites, pad bthei ingrefléantclesvans ongsest eam

generators hum di fi ich added . h . i i
o the. pr oof MgUReEEro SRR B S o ot b8 e oo GBI . 11
Rauf ei se Ucﬁb%l? y O'atlg%\ﬁodﬂceg%ﬁrb%ﬂ(aid)ﬁ&éﬂ QhidhQabRsdRe dARM tYespaniat . NO.

5,072, 666 i ssue utl strung. In addition to steam generators, Raufeisen
and U. S. Patprodbling’4the@8ug¥6 i ssued to Burgess di sclose that such devices

enpl oyed 25 bl owers or ai ters Ciicul a he. heat ed ter -yapa

i nsi de the devi ce.A_S I%&éeda}eﬁhg\?f aéé&%’d‘t’&#’@df%ﬁeig%f,{al?fﬁlgerﬁéjgooﬁr%s}g%h stlegm
generators opftifdMeRipbia@irs, MAUREHdB. ODISSPE:. Wol 479D AsERS@ 10 KatndiscTosnsr al
deposits within the generators, which adversely inpacted steam generation

and t her ef or et Fester pasifingfis piefaredibegauseifirpigrdsupigrobial g1aveh RSP EBISBAE wi t h
R L e
been |im t eds5HR0F93 h@ued heddley sthies tiat pioofipg Bafpiting atdiewted tampeatires, ee
hours, often resulting in wasted dough. Problens with
around 95° F, which increase yeast activity.
Along with elevated temperatures, humidity aids proofing by preventing the
dough from drying out. Controlling the level of humidity during proofing was
20  addressed in the past with devices using steam generators or humidifiers, which added
heated water vapor to the interior of the proofing device. Such devices are disclosed,
for example, in Raufeisen, U.S. Pat. No. 4,635,540 issued to Dowds, and U.S. Pat.
No. 5,072,666 issued to Hullstrung. In addition to steam generators, Raufeisen and
U.S. Pat. No. 4,023,476 issued to Burgess disclose that such devices employed
25  blowers or air heaters to circulate the heated water vapor inside the device.
As acknowledged in Raufeisen, the use of such steam generators or
humidifiers caused problems with condensation and mineral deposits within the
generators, which adversely impacted steam generation and therefore the level of
humidity. Hullstrung also noted problems with maintaining uniformity in the
30  atmosphere within such proofing devices. And the use of dough proofed
conventionally at elevated temperatures has been limited by a short shelf life after
proofing, about two to three hours, often resulting in wasted dough. Problems with

proofing conditions have also been known to affect the quality of dough, yielding

1



proofing conditions have al so been knowmn to affect the quality of dough,
yielding 1 WO 03/015524 PCT/ US02/ 08712 dough of inconsistent or

undesi r abie® apaks2ey by drying out the dough surface or i radisSugogaast
growt h, which affects the aroma, flavor, and texture of the finished
product. Because of the need for elevated tenperatures, noreover, proofing
has been 5 acc l.ished in devices,se te ) steps in
preparing do%ﬁﬁ%ﬂncoﬁgléte ﬂor F%rga@eh%ugﬁ{yﬁ?ys%&%%p@ru It)g%c@uélg%?r%ecg g’?rpl e,

Rauf ei sen di seAasRSyestrowas WhioMigfeeR thd omdofighr nansttexterctofalnsfisishiel

bet ween devi ces for thawi ng, proofing, and refrigerating, requiring

i ntensive | apodugnd effecting | ess than ideal conditions for dough

devel opnment durin ' I 0y Norb B PR beeOUGh
proofing devices gggeélg‘gg%%gf%%du g?%gaggg&ﬁ%tﬁe%@%n??auf é{bsen, and eSr ovi ded
encl osed st rasphetisiseddh dselkcecdeparatecivge tiatse fatizamdtepsiin pheparirgadosieh foras
noted in Hullstrung. As pl ai ned in _Hul |l strung, .proof.i ng devices
consequent | yusetlér%eg‘dn&@e%él%‘la‘é Lfte Lor ﬁ’éaé’él%lglrl%é‘ifg?@ c{‘&ug%?ﬁlafr‘i’cr‘?éﬁl ation,
but as menti Vfough HRAR SERELAYBy&h dVIbIid hsngdFoditpehs or air
heaters - an%ﬂtglﬁg??%o%grgaﬁon 15 conpli cat ed. Thus, ther egﬁg_a need for an
appar at us or refiégdrating, oequinimgiiiengive tabghandeffecying legs thad ddagh cortditansdds t ent  and
desirable quality, preferably with an extended elf life. A need exists
also for an é‘b‘_f%fd&"ﬁ]_ré’l’@femrfg’t‘ FXPPSEFe 1O amficn i°81§‘ﬁg8%ﬁgh proofing, for

exanpl e, py el i m fagnds BuighSRoGingtdel RESBAVeIbeb £ tHibRtcAdad witedlint Raufdieén,

g
anot her need 20 exi stg’ for an apparatus or nethod for col d-proofing
mul tipl e pi esebprolidddentlosedBunMERYreoR! THhEetedNvRINTIaONes#ns! Ipreidbnleveliveant | on

substantially oyercopes the foregoi,n obl ens_and hiev vance in
the art by pz??\‘?i\fé}? ﬁﬂ@wn@néso?ﬁfa e&ég %ﬁﬁilﬁtﬁ%preor??lpggggc%soﬁogl?reeq%]ﬂ%di n whi ch
mul tiple piegggedfo bd QARRatd QURBesSRRNR 1RO buly Tasuldtiah, Bids nidhtomydedboselr e i s
adapted to carry multiple dough pieces. The enclosure is preferably
thermal |y csnaugensratosher tamagtﬁ@@s angd hewers ek iy Bepiey —and AgieRer3tiont r ol | ed
chanber.hg n another 4 aspect of the invention the enclosure includes a door
to provite a‘é%tgglécatt%'enclosed vol unme. 30 In another aspect of the
invention, a nmethgdus g iseseet ier si appanfustdn awithgl fof popfing dougihthat yields

t enperature above 32 F. The nethqd al so includes proofing, th .
w dough of consistent and desirab?e quality, prefleragly with an extelgded Heif lite. A

need exists also for an apparatus or method that simplifies dough proofing, for

example, by eliminating the use of externally regulated humidity. Yet another need

20  exists for an apparatus or method for cold-proofing multiple pieces of dough.

SUMMARY OF THE INVENTION
The present invention substantially overcomes the foregoing problems and
achieves an advance in the art by providing an enclosure defining an enclosed yolume
25 in which multiple pieces of frozen dough can proof. To that end, the enclosure is
adapted to carry multiple dough pieces. The enclosure is preferably thermally
conductive and adapted to be received by a thermally controlled chamber. In another
aspect of the invention the enclosure includes a door to provide access to enclosed
volume.
30 In another aspect of the invention, a method comprises the step of thawing
frozen dough at a temperature above 32° F. The method also includes proofing the

thawed dough at a temperature above 32° F in a substantially enclosed environment.



t hawed dough at a tenperature above 32 F in a substantially encl osed
environment. 2 WO 03/015524 PCT/ US02/08712 The nethod further includes

hol di ng t W® Eroosfzed dough at a tenperature above 32 F i n pCTRUSMRMSTIRI al |y
encl osed environment for up to 48 hours. The follow ng detailed description
and drawings wll aid in better wunderstanding the objects, advantages,

f , I , d.rel ati hi I i oh
oacri pt on Samae i RcBEb MR B fouhd Sovk B S8 Hbet I MR 100 -
and denonst r g £sdti@nMaly &léSose@¥sviiohnyat £92 uphe 4phbasi pl es of the invention

may be enpl oyed. DESCRI PTION OF THE DRAWNGS 10 In_ the draw ngs: FlIGURE 1
is a perspective Vhefpliswingderidedlesegptioncandshigwngswilbalddrbaléer dough, in
accordance w1 t t ' [ OF M oors
emoved: Fi apgtr e et A BLBEE ok Tobcoles, AR O E O
1, and 15 Fpfkitidvension Thedesdiipornandr drpwinge nétifoxth ex diystrative spegof e

col d-proofing nultiple pieces of dough usjn ,tﬁ encl a@yre i n, accor dance
with an aspediveniion il demonstaie theWAIUS 313ys EE:%]NF IS OF e BRI e

| NVENTI ON 20 9;&&2@{1&6 n environnent in which nultiple pieces of dough 16

mh . _ _ _
can proof, an of the present invention provides an enclosure 1

defining an enclosed volune 2. Protrusions 3 are |ocated on the inner

surface of the enclosure 1 i ich may be slid into

the encl osure 1 and supportiﬁ&%ﬁ&ﬁﬁgﬁﬁﬁgﬂ?Eb&gﬁgAé%yﬂa%any type of

supporti devi ce .hel ves. I n an aspect of the present invention,
¢ In e aﬁ§11g§.

25 the trays 14 are nmade of netal or other conductive materials. As shown
in FIG 1, the entIGEREel B apeyspeotiyer view off an £xenaplpty easlognreior preeBng cr eat ed

b ti I LIt 1 ddI 4. will. b ddi
2 partrti oncand ol v Al s b il eolio RS ARV B
nunber of doughovddi eces 16 that can be accommopdat ed by the apparatus. 30

More specifically, as shown in FIG 2, the enclosure 1 may con@prise atop5b
and a bottom 6 coRHEURER isyantaxplodedpergpastive view of thpendiesure ofddfs lnandig, 11,

12, wher two do =10 .0 ; t end engt h
of a si dES panel . %‘i(ép%g 318 Lhow giiagila%n ?eﬁa?é%%ﬁ%geéggnfp?aﬁ @fép?ﬁl & pfd?)‘?in%
multiple pieces of dough using the enclosure in accordance with an aspect of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

20 To create an environment in which multiple pieces of dough 16 can proof, an
aspect of the present invention provides an enclosure 1 defining an enclosed volume
2. Protrusions 3 are located on the inner surface of the enclosure 1 for supporting
trays 14, which may be slid into the enclosure 1 and supported by the protrusions 3 or
any type of supporting device, such as shelves. In an aspect of the present invention,

25  the trays 14 are made of metal or other conductive materials.

As shown in FIG. 1, the enclosure 1 may comprise half cavities or volumes

created by an optional partition or middle shelf 4. As will become apparent, adding a
partition 4 provides certain advantages by allowing flexibility in the number of dough
pieces 16 that can be accommodated by the apparatus.

30 More specifically, as shown in FIG. 2, the enclosure 1 may comprise a top §
and a bottom 6 connected by two side panels 7, 8 and four doors 9, 10, 11, 12, where
two doors 9, 10 or 11, 12 stacked end to end extend the length of a side panel, 7 or 8.
The doors 9, 10, 11, 12 allow access to the front and rear of volumes defined by the
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The doors 9, 10, 11, 12 allow access to the front and rear of vol unes
defined by the 3 WO 03/015524 PCT/US02/08712 enclosure 1 and may be

oper abl e wo @wisf2en or cl osed position. Wile four doors a/usokbsmEer at ed,
any nunber of doors may be used. To substantially prevent ventilation and
enhance hum dity retention, optional strips of elastic material or gaskets

13 may be at téﬁFt%ﬁréPaﬁd‘ﬁaﬁggﬁgeﬁﬁleril@%l 5.&%r%§g ?9Si§orz’\]@1i19rf?&%ro§s e 10,

11, 12. The enclosure 1 nay al so I ncorporate nounting plates 14 and
wheel s 15 f orillwstiptéd, tapy nampeneindvers by bbesds or rollers may be attached to
the bottom6 to inpart, nohi|ity to the enclosure 1. Further, no wheels are
necessary to pr ac'?:f %éu]?slt?él%iah}égilﬁvia‘gn‘fenaﬂﬁ %H%Ffeq@ﬂ%q l?égmilg?' REStns 8P

movenent of  §hgs §NGhIRUhRerlal of BadketshBUARY bd Sfachdd RMHe dddek o e’ cSpahbR

enclosure 1 as a rectangular structure, "other shapes may be used that are
capabl e of5 crBd drrlpoe9d,dific L bsldr e'he entlaserddimayoalso inkerpomte beclmeountingy be

adapted to caryr ltiple d h pieces 16 i ch be referred, to as
shel | s or di s%lg%ésﬁaﬁa ﬁv&ﬁ%léﬁgg?r ’ﬁ&‘&‘@%f&@%ﬁ OS{JVE%%@ Oigﬁ eﬁ%ﬂ%ﬁéb& aced on
trays 14 thatatRicRedteRRObbt@sn Bito iMfarPhdbilip tchs edclOsurdly FidRE, &5 whedParet | ng
device, such 15 as shelves. In an aspect of the present invention, the

trays 14 are BRggsapftomseciice thainvensione Optigndhiaadles temayaligsase mpvement of
departing frao eteleiogl{}%«inti on. To allow the tenperature of the enclosure 1
to readily adapt ) at of the environnment external to the enclosure 1,

whet her rief ri ger at ath@ught@se d andl Dellesteteasiel efcloshire DEPA ksbmgalat Bieldtale| v
conductive material, such as stainless steel or alum num 20 However, the
encl osure 1 nethensbapssipy Bewsedithal gresapakle of peatingayerdosyes halnaddijoy, the

i ncl udi ng pl [ I ' r ot rel
is placed i ﬁ?i{gioguggpgg%d@%%ﬁto%aﬁggmgﬁ@ﬁ@g% %%te éég%é\;%({h Ig%e&%tq%g}?m ly
controll ed ctoasbkellsprraliscdas atremper af wags Titeidougle dieces themaprtegfiaced omet hod
of the present invention that are above.,or bel ow roomtenperature. 25 In a
Cher mal Ly contasidaans twpiied R hrdapeogsns 205 oy S PRHEGHE G aheh 1
may be selsectiv@bied | K dsPe@Bf BRYIeRABINVERION! DeMak®I¥ bREnM ofhethiNBut
chanber to flow through the enclosure 1. The doors 9, 10, 11, 12 may al so
be set into eotbtrosadriplssin bonsedtwithnubderantingafrom themventlpa. encl osure 1 and

Cr 2 a1 et nal T Sl 5o 4ty SRR SBERL o050 St 1
nunber of doughiBh@esSexdéragiat tha¥mldstie 16 Mhle@SL b drbte® oBheated, the enclosure
1 comprises a thermally conductive material, such as stainless steel or aluminum.

20  However, the enclosure 1 may be comprised of numerous other conductive materials
— including plastic and metal composites. To proof dough 16, the enclosure 1 is
placed into a thermally controlled chamber (not shown). The thermally controlled
chamber provides temperatures utilized in the proofing method of the present
invention that are above or below room temperature.

25 In a thermally controlled chamber, the doors 9, 10, 11, 12 of the enclosure 1
may be selectively fixed in an open position to allow the air of the chamber to flow
through the enclosure 1. The doors 9, 10, 11, 12 may also be set into a closed position
to substantially seal the enclosure 1 and create an internal V‘olume 3 with its own
environment. The humidity within this environment may be regulated by adjusting

30  the amount of dough or number of dough pieces placed into the enclosed volume 3.
This is a result of the moisture contained in the dough. As the dough thaws, frozen

water molecules melt, which allows the water to evaporate from the dough, thereby



This is a result of the noisture contained in the dough. As the dough
thaws, frozen water nolecules nelt, which allows the water to evaporate
from t he daugghis2her eby 4 WO 03/ 015524 PCT/ US02/ 08712 r @lczasiongsmat er
vapors. Inside the enclosure 1, substantially sealed, the rel eased water
vapors generate and maintain a naturally humd environment. In an aspect of
the inventi onelcasing RS vaPors! Bsidb thé SRIRAF 1 tshmalﬂla% s&AI@d 816l Ratdr
separates the enclosure 1 into two sections 20. Any number of sectlions

20 may be usedpbys mmatmmanmanmﬂshumlcammghnt he foI | owi ng

description illust ates onl ctions 20. he encl o 1 is used

at hal f capacity, gg’ﬁd’? Oléeaétsﬁ% “5’%%?13&{118 pﬁﬁt f‘#ﬁ}ﬁ? dity for

col d- proofi ngen!a}bsﬂfe%e@mra&sttﬁ@encmwmﬁnmd REtiGRCA0L. %%rﬁuﬁl&@b@@édtl@h@ for

f ewer dou%h pi eces. In essence, the partition 4 allows fo

m cr o- envior ordfemey be @ﬁeddmmdmgnqwgﬁmomés ﬂglongleﬂletfpllowmgtd@scrmﬁencl osur e

1. Furthernorg. the s (L3 8C3d reserve the of h
1ﬁhstrates g ?‘? ﬁwo sectlons ST th% ]? a%e RS %:hglﬁ&pafsgy h'g CaVI ty

limting access - acconpany ng UVl

at a time a&\ﬂdﬁ%pﬁ@té@bcﬂl(ﬁlsm&‘é@ﬁoﬁe@humﬁﬁﬁ\f@i cdldpradfig BNebadigahd . The
enclosure 1 allows for consistent cold-proofing of nultiple dough pieces
16, by thawi riep mp%@ﬁthﬁgecﬁamﬁ AerraPHAe foidewerdpheh piaces. alnsssseaiks al | y

const ant enV| i S t hod
of the i nvent| on %all(égufok%m% %Fg%r%&%vg& I?I sﬂ}@ dolu H’tégrd ﬁ{gcf!&161{i§’t evel of
bet ween dappr chictatuel iy Ehrﬂﬁﬂn@rs%@ Sepgate BRSNS B greagat st qualiey gfclouyh by | evel

of water itself, which is & 000. Thi s neasurenent . refers to the anpunt of

mobi | | zed wat'BPitiRgIaEESTF s€nfl the accompuyine yvrni veatilatiops to gae eavityaf  fime,
ensures that t tBns,

preferably us%gﬁ?%o tglillcra][g g%b%dé grfg%lgfrﬁggn%?ﬁ%ﬁ n%Iosﬁlle%qpr esen[C R)%l#\%gﬁinl%%r? for
one aspect ofconsisent eoléptaodimg of hrmltzlpzla ghughommds d6] onthowmy; pseding, andt er

activity level ,of bhetywee a 0, 940- 0. 980. ., Bef ore begi nning the

met hod of th&%‘%@%&ﬁw g 4P 6 b %ﬁﬂﬁ%é 130f SNVIEORIMERY  and di vi ded i nt o

pi eces, v ch may pyes. aps b oM dw{grﬁﬂxﬁﬂﬁﬁﬁﬁﬁg ﬁfédn&ﬁ@@@ﬂthb mhRngbe! The @ugh25

di scs, although a ot her shapes may be used to practice the invention. At

step 315, thaorafw@ﬁ/b' p@nmﬁeérewat@zaéﬁwé}t leaeltﬁhp‘@ve&n@m@roa@mmr@ %2888 at el y

-40 and -60 E f r raxi gt this
tenperature trﬁeasa&(a %aﬁlgt;tr}%é?ﬁgﬂﬂg‘é Pg‘é)‘j‘ ﬂse% “ﬁmﬁl R dﬁt%hg[lr%ysbméat%}ﬂaéﬁnse %r ted

to restaur antf@feﬁ@fo the amblmf nlebilizddavitérigoltsudesan tﬁbdtgighamdhﬂgﬂllé\iehbie yeast

activity at step 320, one or_nore, trays of
water activity ensures that yeast remains active and viable at the temperatures

20  preferably used in the cold-proofing method of the present invention. In one aspect of
the invention, the dough formulation comprises a water activity level of between
approximately 0.940-0.980.

Before beginning the method of the present invention, raw dough is prepared
and divided into pieces, which may be optionally flattened and shaped into shells or

25  discs, although any other shapes may be used to practice the invention. At step 315,
the dough is quick-frozen at a temperature between approximately -40° and -60° F,
and after freezing are held at approximately -10° F. At this temperature the yeast
remains inactive. The dough may then be transported to restaurants for proofing. To
thaw the frozen dough and initiate yeast activity at step 320, one or more, trays of

30  frozen dough pieces may be stacked into the enclosure 1, for example, by placing the
trays on the inner protrusions 2. The enclosure 1 may then be placed into a thermally
controlled chamber at a temperature above the freezing point of water, for example,
between approximately 35°-50° F. Alternatively, thawing may occur at a temperature
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30 frozen dough pieces may be stacked into the enclosure 1, for exanple, by
pl acing the trays on the inner protrusions 2. The enclosure 1 may then be
pl aced i nvo @/ifesnmal |y controll ed chanber at a tenperat lra/edsong7iehe
freezing point of water, for exanple, between approxinmtely 35-50 F.

Al ternatively, thawi ng may occur at a tenperature 5 WO 03/015524

PCT/ US02/ 087 13erwhét mgﬁ@xiﬁgglmomo &, yrhl'élééroé& 9,10, 1€ 1999%% Siclokfre 1114%138 of

the encl osure 1 may be ft  open to allow air 1 dw around the doug whi ch
shortens the lkeftropen éqallovedir flovt drawnd thh dowghu gthichashotieusghe tile rdquirgd tpitheyes

will also thaw if the, doors,9, 10, .11 1 re in. | as i{jon. The
dough pi eces QOB@’PHthPS?O ?ceﬁéﬁlﬁ aﬁogléagy\.} ltgh?bﬁocﬁ g’gl(gg;iﬁ ﬁb?'ﬁ‘?énf‘he
dough pi eces §bad posti®ndqug ot FiseR maesthiwed fol abowREalag. subst antial |y
encl osed volunme 2 for proofing, the apparatus doors 9, 10, 11, 12 are

closed, naturally HusteRB2ionge theelosgl bissesdhawthe davanieleages mojsugoulh pi eces
continue to r&%ﬁ@%%uﬁ%éﬁrﬁ%ﬂg%%}?lﬁ%ﬁ n\&i}\%ﬁ@? g&}ﬁ&%@%ge”%p%ﬁlsf&b%w "8, A4

t her eby nmai ntarns a e Inventiron,” the

proofing stepil sre clddedBiatirallyBenidofyirglibeltncdosdd ¥nditorandne.MAe tiad dough palceeen
approximately 35-50 F.  Proofing may al so occur at a .tenperature between

appr oxi mat el ycoygnygtarelease g}p@ﬂnggbe enolesupsy bstains the wtisthicandhetely r eady to

be used in i : i i u : i Bt i ment
w th the door Sl byl EQSoRhOR Th RADeCAT RERERTL el MBoBIUETRI™ e
dough canl(be mmintdia¢difed abduta dag apeteaipsrature betvatenapproappatelyidstt@ily. 35- 50 F.

I n anot her as e(éé of t;gsinvention, the tenperature. raggfoi@o i ntai ned
bet ween appr okiRHRE [RY HEORTCR at AlepgraiEe DRYWeqIaRpLXIng §5W5E: the dough

pi eces last for anAexks @gﬁ,C%hé%‘gbfqdldohgh Pi‘ec@sbé?y}eaa%g(f‘ge and iﬁ‘lﬁéﬁh{g 40 two

days, thus m nim zi ng Waste. ecifically, dough T at a tenperature of
appr oxi mat el yfigisiediprodyct ad earsbeshedd in the favioinment withtthewdehay 8, 10cdhet2a0fithe t he

shelf life 20 decr es W.th increasin e rat ure. The col d-proofing
Tethod of -t heSIBUE Sored dherbitras: e daoutn fiped o nEgERERrs of
access t 014 hepdRudhapplotiifite@Ngsoos e In hndthéMpéct S0 BRLIARNBH] e CRiREAGISI NG

consistency of quality. In a further aspect of this nethgd Eor
col d- pr oof i ngraggsighmaintainedbsbrich gramyimaely 36C40eF . at'd dha H° 140N tenarerafeiggh

oTor20e O BB MLt Sk AP AL, BB L g
may be expedi d84d, this infheimizing wakteWiSperifitallst épughldit apempératige af step 325
g? gs te)ﬁt ?ﬁgngl{pgé?Sgpb g ?‘plﬂl r¥1la9 %a\beeg ghetlfolifg 2? ul(oj Sc)out%vhd dalyrs]. re]ng}g }%c’:[i[le Slfeltl lglfg
20  decreases with increasing temperature. The cold-proofing method of the present
invention also accommodates up to eight hours of access to the dough in the enclosure
1 without substantially compromising consistency of quality.
In a further aspect of this method for cold-proofing dough, the proofing may
be accelerated in times of dough shortage or temperature error during any particular
25  step. FIG. 3 illustrates how a step prior to the holding in cold-proofing at step 330
may be expedited. Either the thawing at step 320 or proofing at step 325 may be
accelerated by applying heat to the dough. In an aspect of the present invention, the
accelerated thawing at step 340 or accelerated proofing at step 345 may occur with the
doors 9, 10, 11, 12 of the enclosure closed at a temperature of approximately 80° F for
30  about 60-90 minutes, with the dough formulation dictating the optimal amount of
time. Alternatively, the accelerated thawing at step 340 or the accelerated proofing at
step 345 can occur at a temperature between approximately 75°-90° F for about 50-
120 minutes. Still further, the accelerated thawing at step 340 or the accelerated

6



accel erated thawing at step 340 or accel erated proofing at step 345 may
occur with the doors 9, 10, 11, 12 of the enclosure closed at a

t enper at un® aforspr oxi mately 80 F for 30 about 60-90 m nutresyUsSeRO$712 he
dough formul ation dictating the optinmal anmpbunt of time. Alternatively, the
accel erated thawing at step 340 or the accelerated proofing at- step 345

can occur at Iﬁo§ﬁgjﬁér P45 RELWER QPﬁﬁdﬁé;f&tﬁPetWeeZl%p?%xlfmgﬁfy éﬁ)bg'ﬁg PQsr 120

m nutes. Stil the accel erate haw ng at step 340 'or t

accel erated 640M(Dﬁlﬁ1ﬁﬂ:é'5524 PCT/ US02/ 08712 proofing at step 345 can occur

t t t t i t 40-100 F 40- ] t . T
Sccol erate the ¢ habd Apelrate fisghangegt st g Praontit puafes: a Jriehgpsurt
enclosure 14§ jhi %H'y Blac¥d -pg@fh%dt a:nyV&oﬁlFF_P Blec@hddemothe RioB&8% 18H, W2 i ah he

doors 9, 10, 11, 12 1n an open FOSI ion - into the thernmally controlled
chamber afd prpehegasitidn f-dntoghotherBdlys@®niroHed elsamben aadhprgberted foarberSOpfisent

i nvention, the.enclosure 1 al so be preheated .for about. 40 m nutes.
Frozen or thmteaogﬁﬁn Bf’pgﬁtg%yt%@ref‘wg H“%gg?lbglt&eeﬂmll%ﬁ? f’ﬁlgy alﬁ’? gﬁé’éﬁ%gatea

encl osure 1 apdasddt 2086inties.t Prve0ér haRed dougdSiess mssltien b lohdddhiatoahpar at us
doors 9, 10, 11, 12 cl osed. Foll ow n% accelerated thaw ng at step 340 or
accel erat ed Iweksataskenglpsate lsandpllowsd to hawasugeripreseessivelyy Wi theqppadtisnt o a
second encl osyr e j £ r the
ot st op. . Catgtebty B2 a8ty RNAL R Ebod BB RlRAE B HEF IR ORI LUBCLY 0
or hol di N® st@poff@Dat s&p FFpthepiongh piccddraay by katiedintd s savohd emadbsuneti thad t he

aspects herein illustrated and descri bhed apd enbrac uch_vari ations and
modi fi cat i onshasdeampresd 1A (HPPPIEHE Beeipd for tg?(?‘?”'lt S(5p- %’i@f PIOQTing faan in

this trade a L L0 abkRWi3Re. &l Al iate. VO
03] 01564 PoT OB R Mib e pofRoRE Tis biKRIAk @Y, R
conpri sing an encl| Blsuingemtmps edt donfioed toytheraspecs herettoilyhtratd sasdesanbed,

defining an encl osed voluyne ta create envi ronment i.n0.wWhi ch.the 5
pi eces can p_r%’(gfe,m ‘éersé}lﬂl Y%@%B’ﬁ%?@srﬂ?%%f@lqlﬁgﬁ HEWW_%@H%F&@‘&}%Y&?‘@P%W a
t enper at urse i e hRRAL MEASHER 2ha 2§ BHEE AAthipdhk ¥ediRIdTHhd BHoWiddcldniseper at ur e
outside the enclosure. 2. The apparatus as in claiml1l, wherein the

encl osure conprises netal.



3. The apparatus as in claim1l1l, wherein the enclosure conprises plastic.

10 4. The apparatus as in claim1l, wherein the enclosure conprises trays
for suppowa osgigaeh of the respective dough pieces. 5. Thecappseasus as in
claim1l1, wherein the enclosure conprises a base having an outer surface
and a roller associated with the outer surface to inpart nobility to the
enclosure. 15 6. The apparatus as in cl@j s wherein the enclosure
conprises at least one partition to separate the encl osed volune into

mul ti pl e sections. What Fridaimegdas:at us as in claim 1, wherein the enclosure
conprises a door t rovide access to the encl osed vol une.def.i ned .oy the
encl osure. 8. ?‘The %Bﬁgp'%{? Cg@pflﬂngIa'élFﬂ‘fl‘?S,ur%(gaﬂ’qurfOtCﬁ%ygﬁﬁ?ﬂ%&?‘é&c@ i ses
gaskets attached gfY d&fidifiEarfl@RIosb® vEluRR!ta BEdaR! dnyen$B8AmERen WHEIHOBRYE HBuglP-

The apparatus as in claim1l, wherein the enclosure is naintained bel ow room
t enper at ure. 10. Thiecesaanaraiswhereinthe pralosute isvikrsmellyn cotductneiomlomes i s
adapted to be rece{e\r/ne% E%iat}'{ehe%{:o I Ie¥-coqr§garng!ﬂl]jd chﬁnbert 2t5m11r'a The
apparatus as in clai i 136, Erei R the SRt eluie T, 5?)%:8%8 BEe ei ved
by a refrigerated glisidbeic entbsurthe apparatus as in claim 10, wherein the
enclosure is adapted to be received by a_heated chanber. 8 WD 03/015524
PCT/ US02/ 08712 13Thenappagaiay st inslaing,l, phewin the caelgspe comarisgspeatalt us
conprising: ap enc adant: - 0 1CARLYo: I ol and
conpri sed of g]'a th?r??r%ﬁq%)r/ conc}gg%altl@el’%ﬁe%é%ﬁe%h@hguggc grsl%lrsgﬁagg?l ni ng an
encl osed Mol uée t oThesgatauass ierldimdn mbetein thewheloburt bemposeghraps &aes can
proof; 5 a tray for carryin efa h of the yespective dough pieces; a
partition to divi d@p&’ﬂ’élré(ﬂaglh% T?‘ﬁlr%gpﬁ‘iﬂ‘iei 181 B¥ETS ons; and a door to
provide access to fhe,yakiieadglifngd RheldlEnSRALIBIME CompMREa®al hfing an
enclosure is adapted to be received by a thermally con?rolled chanber. 10
14. A nethod for podefsufaceandinradlsnpssosipied witheths puiss swiace thmmpargmbbidite n

dough at a first t%qgggg&gsru?e_above 32 F;

15 6. The apparatus as in claim 1, wherein the enclosure comprises at least one
partition to separate the enclosed volume into multiple sections.
7. The apparatus as in claim 1, wherein the enclosure comprises a door to

provide access to the enclosed volume defined by the enclosure.

8. The apparatus as in claim 7, wherein the enclosure comprises gaskets attached
20 to the door to substantially seal the enclosure.
0. The apparatus as in claim 1, wherein the enclosure is maintained below room
temperature.

10.  The apparatus as in claim 1, wherein the enclosure is adapted to be received
by a thermally-controlled chamber.
25 11.  The apparatus as in claim 10, wherein the enclosure is adapted to be received
by a refrigerated chamber.
12.  The apparatus as in claim 10, wherein the enclosure is adapted to be received

by a heated chamber.



proofing the thawed dough at a second tenperature above 32 Fin a
substantially encl osed environnent; and hol di ng the proofed dough at a
third tenper@toase4above 32 F in a 15 substantially encl osed/esvweisaanent .
15. The method as in claim14, wherein the first tenperature and the second
tenperature are approximately equal. 16. The nmethod as in claim14, wherein
t he second tegper apyr. } m-oxi mat el y equal .
20 17. The ne%qﬁod Iggalﬁ%ﬁgﬁg:ﬂnifp{%@%%giﬁ%ﬁté%gﬁa?fi{tﬁss?dn?%nper'ature co?/rpr?ses a
t enper at ure bet ween appuostichesued adagd 5o caEry m8ltipfhdough pirsds ard ¢omprisai vl 17,

wh i he fi i .
sheretn e, 11 LGTRSLALUS,SOBARER, Be chSTREE TG BELISFRI spbmea g

step is maintai nedckate aHRnbiPonmddnt aPRhRKINBARIGH pleded@ih sioo20. The method as
in claim14, wherein the second tenperature conprises a  tenperature

bet ween appr oxi mat el y 3%irgpfor cawyingiachel the tespective depgh Pies®; wherein t he
second tenperature conpyi - Lmately 3 8-40 F.
30 22. The nmethod as in£E?@?Rﬁﬁ%ﬁ%\lﬁﬁ%ﬁﬁ@ﬁgﬁ%\r@gﬁlﬁg%&t&ég’ﬁé mai nt ai ned
f(r)]r UE tg appr oxi mat el y 43¢k tb@rodde at3ess th chenmilbine definedbyahaemaldstire; wher ei n
the third tenperature conprises a_ tenperature between approxi mately 35-50
F. 9 WD 03/015524 PCT/ Usbotensthg snclosure msiadapiad tobe igeetved by afhermally wher ei n
the third tenperat | a tenperature between approxi mately 36-40
F. 25. The nethod %@n%ﬁoﬁgmﬁ 4, wherein the holding step is maintained
for up tol0 appt.oxi Aahehyd 40 phanfing. dofigl? 6omifitengréelstegysab i n cl ai m 14, wherein

t he dough conprises a ter activi | eve of between approxi mately
0.929-0.999. 27. The melRIP O%eﬁdé’?ﬁél??ﬁaz%f,s’”iﬁﬁ’é’?@#%e hER0Eh compri ses a
water activity Ievel Oﬁrogﬁhg‘%ﬁhﬁﬁw tiglBt £3tofd 84cPatIBUbod8324 fef hod

for proofing dough conprising the steps of:
substantially enclosed environment; and

holding the proofed dough at a third temperature above 32° F in a
15 substantially enclosed environment.
15.  The method as in claim 14, wherein the first temperature and the second
temperature are approximately equal.
16.  The method as in claim 14, wherein the second temperature and the third
temperature are approximately equal.
20 17.  The method as in claim 14, wherein the first temperature comprises a
temperature between approximately 35°-50°F.
18.  The method as in claim 17, wherein the first temperature comprises a

temperature between approximately 38°-40°F.

19.  The method as in claim 14, wherein the thawing step is maintained for up to
25 approximately 12 hours.
20.  The method as in claim 14, wherein the second temperature comprises a

temperature between approximately 35°-50° F.
21.  The method as in claim 20, wherein the second temperature comprises a
temperature between approximately 38°-40° F.
30 22. The method as in claim 14, wherein the proofing step is maintained for up to
approximately 24 hours.
23.  The method as in claim 14, wherein the third temperature comprises a
temperature between approximately 35°-50° F.

9



10 accel erated thawi ng of frozen dough at a first tenperature between
approxi mately 40-100F for approximately 40-240 mnutes in a substantially
encl osed wovasroasarent ; proofing thawed dough at a second t enqravsatas@a2above
32 Fin a substantially enclosed environnment; and 15 hol di ng proofed dough
at athird tenperature above 32 Fin a substantially enclosed environnent.
29. The net hggd asqi ' 8, el et Wit telBPREIALHMBHSRHPr | Ses a

t enperature gt mg}l}@é’?)égﬁ%%szﬁgtcg\i\@%S%S Eﬁlso. Ttﬁe%neftﬁod agni n claim 28,
wher ein the thaw ngnpdrefurd sctwaemdpprargshafetyr 36°200° Eppr oxi mat el y 50- 120

m nutes. 31. The nethod as in claim 28, wherein.the second tenperature
conprises a 2§em&&létnﬂﬁt]éo‘i%ﬁ%Mpwg‘%eﬁfggﬁﬁ)ﬂ%%@’ 1§ magptaingd AT R 0,4 g
in claim28, V\her%'gﬁmgihﬁat%,quﬂo%gs_step is maintained for up to
approximately 24 hours. 25°33. The nethod as in claim28, wherein the third
t enper at ufe @6npr iThesnathod anipetamulde wheteinctha dapgly enniprisee b yagB.asdvify lezd.  The
nmet hod as in claim.28, wherein.t i tep is maintained for up to
approxi mat el y 40 ﬁgéF@eeggPpr?ﬁ]énaﬁgf'ﬁgj&géd;%% claim 28, wherein the

accel erated bhaw NheGRRSA £ BIMIIGE Sbblei@e Ubegl eommgises uvetafactiviey level
substantially encl osed environment to the first tenperature for

appr oxi nat el y 30- &f baivwegnepprozpnatallid. 48thdP-as in clai m 35, wherein the
frozen dough ,i,s placed | tantjall d environnment preset
to the first 2tgénp§§}eﬂ}og%§6}0%n%§% S8 BEE @%%58%@12 37. The nethod as
in clai mg8, wherein thecgeaedithgviagwpfrosesdquebaest first ¢enipeeattnertpéwednur e of
the substantially enclosed environment to the seco tenperature. 38. The
met hod as in cl ai @Bmzlmﬁéere%n-lPHan‘f%mxaBﬁalﬁ %%sihgﬂ%@él Si“ﬁf‘SHl?ﬁ%aéma y
substantial ly em%ﬂé@%cﬁﬁa‘(}ﬁoﬂﬂﬁﬁﬂ“? preset to the second tenperature. 39. A
g

met hod for proofin ough conpriding the steps of. thawi ng frozen dough at
a first tenperature abgreofd® thawed dough at a second temperature above 32° F in a

substantially enclosed environment; and
15 holding proofed dough at a third temperature above 32°F in a
substantially enclosed environment.
29.  The method as in claim 28, wherein the first temperature comprises a
temperature between approximately 75°-90° F.
30.  The method as in claim 28, wherein the thawing step is maintained for
20 approximately 50-120 minutes.
31.  The method as in claim 28, wherein the second temperature comprises a
temperature between approximately 35°-50° F.
32.  The method as in claim 28, wherein the proofing step is maintained for up to
approximately 24 hours.
25 33,  The method as in claim 28, wherein the third temperature comprises a
temperature between approximately 35°-50° F.
34.  The method as in claim 28, wherein the holding step is maintained for up to
approximately 40 hours.
35.  The method as in claim 28, wherein the accelerated thawing comprises
30 presetting the temperature of the substantially enclosed environment to the
first temperature for approximately 30-60 minutes.
36.  The method as in claim 35, wherein the frozen dough is placed into the
substantially enclosed environment preset to the first temperature.
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accel erated proofing of thawed dough at a second tenperature between
approxi mately 40-100 F for approxi mately 40-240 minutes in a substantially
10 encl osew @nus2ennment ; and hol di ng proofed dough at a tmamUscengaeat ure
above 32 F in a substantially enclosed environment. 40. The nmethod as in
claim39, wherein the first tenperature conprises a tenperature between

appr oxi mat el ), 35-50 F. 4; . ' ' | h
t hawi ng st ep%i' S r@?en S’ﬁhr%?gés o?lg;ﬁﬁzwﬂ%gég%?%ﬁrﬁ%@%dﬂi ﬁ%g{ég#ﬁggﬁ%ﬁe

net hod as in cl ait@mp8atwbef tHeubdiantitlg enclosecrmeiratmens to dpecees a
tenperature between approximately 75-90 F. 43. The nmethod as in claim39,
wher ei n the proof ®MPeRtES i s mai ntai ned for 20 approximately 50-120

m nut es. 42' 38;'._he i 1?;8&103%5 %rpclgiln?g’ynvgt%reim BhWed @&J&th:':ib pRctEMREIhat ur e

conpri ses enperat ure between approxi mately 35-5 45. The net hod as
in claims39, whergibstahtisllshaicttisedjeistimpriest presattathesdcdndrtemperaire.

approxi mately 40 hours. 25 46.. The nethod.as j,n ¢l aim 39, wherein the
accel erat ed -oofﬁﬁ@etﬁ%é’i%‘é‘gmg Egléf?lpwl?gljgletsimgﬁature of the
substantial |y encl osedygayid RERMoubPatld rst REPRAME QPRI F° W e for
approximately 30-60 mnutes. 47. The nethod as in claim46, wherein the

: ha}[/vﬁd doughdi s pl acedadcateratehproofingef thawedilpyeheai@lseend teRDFARERRSTVER? eset
o the second tenperat.ure. , 48, -T1he net | ' , 3 h
hol di ng conpri sersTyfiPF@%‘E’ta?ql%ng@ thgﬁﬂjé’rr%)fqﬁl%tee?%?é'? ﬁg@}ﬁﬁé%%nat%%@a{en cl gsed

environngnt to thg,didvcddnticomametdaide. 49. The nethod as in claim 48,

wherein the proofed dough is placed into the substantiall I d
environnent preset to holdingrpefed dapely g fhied temperature above ¥

substantially enclosed environment.
40.  The method as in claim 39, wherein the first temperature comprises a
temperature between approximately 35°-50° F.

15 41. The method as in claim 39, wherein the thawing step is maintained for up to
approximately 12 hours.

42.  The method as in claim 39, wherein the second temperature comprises a
temperature between approximately 75°-90° F.
43.  The method as in claim 39, wherein the proofing step is maintained for

20 approximately 50-120 minutes.

44.  The method as in claim 39, wherein the third temperature comprises a
temperature between approximately 35°-50° F.

45.  The method as in claim 39, wherein the holding step is maintained for up to
approximately 40 hours.

25 46. The method as in claim 39, wherein the accelerated proofing comprises
presetting the temperature of the substantially enclosed environment to the
second temperature for approximately 30-60 minutes.

47.  The method as in claim 46, wherein the thawed dough is placed into the
substantially enclosed environment preset to the second temperature.

30 48.  The method as in claim 39, wherein the holding comprises presetting the
temperature of the substantially enclosed environment to the third temperature.

49.  The method as in claim 48, wherein the proofed dough is placed into the
substantially enclosed environment preset to the third temperature.
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