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Exi sting deigxigea cbéraetemtl%rr@éu@rlg biteand spenthfeely| ay baked products using
Previously baked dough products are displayed for sale in many different ways.

20  Many such products are sold in sealed boxes or bags to retain the moisture content. Such
sealed containers, however, result in the equilibration of moisture in the baked products
over a period of time. Any moisture gradient that exists after baking is eliminated over time
as the moisture migrates from the portion(s) having more moisture to the portions having
less. This tends to result in a baked product that is soggy or, at best, uniformly moist and

25  soft, such that it will not have a fresh baked character, i.e., crisp and chewy, after storage

) fora périod of time.

- Other previously baked products are sold in a large glass display case that is often
open to the air on at least one side. Such displays typically result in significant or even
complete loss of moisture from the previously baked product over time, as the moisture

30 evaporates into the air. The products become hard due to the drying out of the moisture.
This is particularly true of heated displays, and such heating can occur simply from long-
term exposure to incandescent illumination used in many such displays to make the baked
products more attractive to the consumer.

Existing devices to simultaneously heat and display baked products using

35 conduction and convection are available for pizzas and operate at temperatures high enough
to keep cheese in a soft and at least partially molten form, i.e., from 145°F to 160°F. Also,
many of these conventional heated devices for warming baked products typically dispose
these products on a wire rack or a round pizza pan that exactly fits the product. At least
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conduction and convection are avail able for pizzas and operate at
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SUMMARY OF THE INVENTION
The invention relates to a merchandiser for displaying and warming previously

baked dough products under controlled drying conditions. This merchandiser includes an
enclosure having one or more wall members that define an interior space, with at least a

J
25  portion of one of the wall members being transparent, an aperture for access into the interio~

space, at least one support surface for supporting one or more previously baked dough -
products that contain a predetermined average moisture level therein, at least one mounting
structure associated with the enclosure for mounting and positioning each support surface at
a user accessible location in the interior space of the enclosure, and a heat source for

30 providing heated air in the enclosure. The support surface contacts at least a portion of the
previously baked products so that those portions are shielded from direct contact with the
heated air such that the drying of moisture in the baked products is controlled to maintain
the organoleptic and/or texture properties of the products at essentially the same level as
those of freshly baked products for a period of at least about 2 hours.

35 Advantageously, the baked products have a relatively flat base portion and a top

portion, and wherein each support surface includes a tray member having a flat upper
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products that contain a predeterm ned average noisture | evel therein, at
"l east .one nmounting structure associated with the enclosure for ggmnm@ﬁg
and positioning each support surface at a user accessible location in the
i nteri or swaar/oef23she encl osure, and a heat source for proviRiTiEPR2eE9Esd ai r
in the enclosure. The support surface contacts at |east a portion of the
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freshly baked products for a period of at |east about 2 hours.
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that suppor ichidech ip ekepbiontdiatiestoneyidé thesedt! Thiwlipalse dssisto iii’p‘r%ﬁeﬁﬁldg bekled
t hose base portions are_ shielded fromheated air in the enclosure and dry
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menber. Thus, the_tray_ nenber y bhe rempvably_  nmounted upon_ the nounting
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l'ight bulbs generally have "a total wattage of about
pref erabl y lighthubs generallyihaves siial oeaitage ofiabant39 W30240 Wi pretaraly 75 te 130W
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of the products G¢pdediedathe IRatiouree fay be aheatingtlefleatifon hestirg s iafiinahdeat
source in the tray, it is preferred {hat the heating elenent be |ocated

suf fi ci ent | fndomyes Adthough dyseispngucipncheating of theproducts canbs atdegstén Padat i ng
f th d L o | aldl '
i rect heat estfiinbd by didietil 4 fs ShEEPR e e 54 BRI o HPhEithe o

sour ce shoubellaptedaffitientiyawaxifrom the baked products and tray such that direct heating of the
20 products on the tray by the element is substantially avoided. Such direct heating can

overcook and dry out the baked products. Also, the heat source should operate to maintain
the interior space of the enclosure at a set temperature of about 95°F to about 150°F so that
the baked product retains its organoleptic and/or texture properties for a period of at least
about 6 hours. In preferred embodiments, the temperature is within about 10°F, or within
25 about 5°F of the desired set temperature throughout the entire enclosure.
For better heat control in the enclosure, the merchandiser further includes a
femperature control system capable of maintaining the heated air to within about 5°F of a
desired temperature at a given point over time. Preferably, the temperature is maintained at
a constant to within about 2°F of the desired temperature at a given point over time. This
30 can be achieved by use of a proportional controller that provides an error signal that is
proportional to the differential of actual temperature from the set point. Generally, the
proportional temperature control system comprises a solid-state rectifier controlled by a

proportional circuit and a thermistor sensor to provide the exact amount of electric power
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the interior space of the enclosure at a set tenperature of about 95F to
about 150F so that the baked product retains its organol eptlrc# m/

texture properties for a period of at |east about 6 hours 9 rred .
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20 angles. Also, the roof structure is adapted on at least one outer surface to receive

advertising concerning the cookies therein, which advertising is visible to the user.

Another aspect of the invention relates to a method for displaying and warming

previously baked dough products under controlled drying conditions. This method include§ :

the steps of providing previously baked dough products that contain a predetermined

25  average moisture level in an enclosed space upon a support surface such that the support
surface contacts at least a portion of the baked products, and providing heated air in the |
enclosed space so that those supported portions of the baked products are shielded from
direct contact with the heated air to control the drying of moisture from the baked products
and to maintain their organoleptic and/or texture properties at essentially the same level as

30 those of freshly baked products for a period of at least about 2 hours. The heated air can be
circulated in the enclosed space to assist in the controlled drying of the baked products.

Advantageously, the interior space is maintained at a temperature of about 95°F to 150°F so
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angles. Also, the roof structure is adapted on at |east one outer surface
“to receive advertising concerning the cookies therein, which3aBQ8r2(j§i ng
is visible to the user. Another aspect of the invention relates to a
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i nvention relates to a ne for providing a noisture gradient In a
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noi st ure | opgefbfadlY ishRafdadtict s, and circulating a heated gas within the
enclosure to provide the noisture gradient in the plurali tééOf baked

products over a pbtleaw abpuki4 pargent of flr base of sashprodygicantagtsdhe emnost mamber
preferably i gqbealffodid is configured and arranged to reduce the loss of moisture therefrom in

order to achieve this moisture gradient. The gas may be heated to a predetermined

|

20 temperature to warm the previously baked product and preferably at least about 50 percent
of the base of each product contacts the support member. In preferred embodiments, at
least about 75 percent or at least about 100 percent of the base of each product contacts a
support member.

In this invention, the baked products to be warmed have a central portion and an

25  outer portion arranged about the central portion so as to retain a moisture gradient that
comprises at least about 8 percent water content in the central portion of the baked product
and below about 7 percent water content in the outer portion of the baked product for
several hours during warming. The central portion typically represents the innermost 33 to
66 % of the area or volume of the product while the outer portion represents the outermost

30 17 to 33 % of the area or volume Qf the product. Preferably, the moisture gradient
comprises at least about 7.5 percent water content in the central portion and below about 4
percent water content in the outer portion after about 6 hours in the enclosure. When the

- baked product is a substantially round cookie of about 2 to 5 inches in diameter, the central
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At | east about 34 percent of the base of each product contacts the support
menber and the enclosure is configured and arranged to reduce té’l]{ﬁl @ .of
noi sture therefromin order to achieve this noisture gradient3 ezg may
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product contacts the support nenber. In preferred enbodi nents, at | east

about 75 percent or at |east about 100 percent of the base of each product
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about 4 pehevng axtiteetecofatdeast aboutie ineht at thepeentdrof thef ¢cankieaduslan Gutinzos: ofa

Lhouts o bhad Beiats handihad isaBl SRt beintn BaRbam I bt anind S600e 58 dispatnn
PCT/ EP02/ 053031tRRE Edr®ial k6ned alil KhRrdh tHGUEr 26nk REY a 1Gwdr mbitir8 ebnteAtkhhi the

outer portion is a band having a dianeter of about % to 3/4 inch as
measur etf f r oenttal@opari phery of the cookie. The invention also relates to a-

baked cooki e havi .a dual textur | 3.6, Crisp.an h . and. an _average: ..
moi sture T evel o EBBnabES 10 & puddfer melch iR Syt o B el et
baki ng, whi gfbv@mky bakied doagh! prddutctxindecaiieblled deying chhditions " Phig devicst ur e

| evel for at |east about 2 _to 8 hours after_ baking. The dual texture of

t hese cooki 6empHpgsd merchandissriseation yKka wagpingseetion-anet er of at | east about
3/4 inch at the s he - | ;vazﬂﬂe . '

w dth of at | eas?ﬁggﬁsﬁf gﬁ%&gé é’ég}é}'%l ent Itﬁgbes(al:aét gg"({%)&ﬁ]g%grgk‘?gpgln ﬁd’e’r@ﬂw@
di sposeld adefime ahimterortspade, matheat leastia phrtioa of onbk ef thet wall neansbensbeiag | ower
noi sture content than.the central i;one. The invention relates to a nodul ar
mer chandi se2RSRaIeH, 3t d5astiprs ARerune Tor AGCqRS AP AR ISTIaFiSBRRS, ¢t I5axt ofe FuRRF

product s UnggiadeqBE spofithgond GimeRPIEYioASS balldi SodB\ire8ucts BREPEIRER £
mer chandi ser section and a warm ng section. )
predetermined average moisture level therein, and at least one mounting structure

associated with the enclosure for mounting and positioning each support surface at a user
20  accessible location in the interior space of the enclosure, and a heat source for providing
heated air in the enclosure. Thus, the support surface contacts at least a portion of the
previously baked products so that those portions are shielded from direct contact with the v
heated air such that the drying of moisture in the baked products is controlled to maintain -
the organoleptic properties of the products at essentially the same level as those of freshly
25  baked products for a period of at least about 2 hours.
The warming section comprises a warming compartment disposed adjacent to the
merchandiser. Preferably, the merchandiser is disposed over the warming compartment.
The warming compartment advantageously comprises a heat source that operates at a
temperature of about 300°F to 475°F to thaw and Begin to warm previously baked frozen
30 cookies in less than about 10 minutes. Preferably, the warming compartmeht comprises a
heat source that operates at a temperature of about 350°F to 425°F to thaw frozen cookies
previously baked in less than about 5 minutes. The warming compartmeh,t is sized and

configured to receive at least one support surface that is also used in the merchandiser for
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. The nerchandi ser is generally an encl osure having one or nore k% negbers
that .define an interior space, with at |east a portion of dhémg t {83 wal |

menbers being transparent, at |east one aperture for access into the

i nterior swear/EMwss| east one support surface for supporti nPGHEPQOSEr e

- previ ously baked dough products that contain a predeterm ned average

noi sture | evel therein, and at |east one nounting structure associated

with the encl osure for, unting and S| tioning each support surface at a
user accesswm‘i‘éﬁgmgﬁﬂiwﬁﬂpé‘imeéwcﬁ cliides @derst ong mpumtingat
source for Bﬂe?ﬁ(ﬁé?'f{iigﬁngggi?ﬁgetﬂeQf{eaétrbnte%ﬁ?ﬁ%}%ﬂfd&e.e' Thus, the support

surface contacts a a portion o previ ously baked products so

that those porti dfie warming cemgadmentomag alsedhcladnitdesst vhe boitheller fioedromatic
such that the drying of noisture in the baked products_is controlled to
mai ntain  t RECHEANArEER Pperpios thatithehaying eycleissomnleted: Fughermare,this t he

same | evel Ln%zngﬁ#e I ' f-.aj t

‘about 2 Ou?ér_lﬁ'ﬁlﬁeg?n\é{ ?éergllgﬁés]ec 10 C%%@@e&ﬁ@%hﬁ%ﬂg%%ﬁ %é%kfegig’ssp%ggﬁ

adj acent t oby lejecting thizhaupgortsurfacy ef thawblybaket goods afterihk senpartmetitupess dFor

over the warmng co rtnent. The warn ng co rtmen{ .advant ageously .

conpri ses as?fé‘ﬁﬁy ﬁ%@tﬁ cogatiss can latﬂage an & UF%&S FBLukesthghepting

475F to tha\ﬁ%ﬁ@‘?saﬁﬂﬂl?teﬁo war m previ ously baked frozen cookies in |less than
tes. Preferz:

about 10 mn rably, the warm ng conpartmnment conprises a heat
source that oper #Amethextaspect efitheriaventionaflatdscota B&DEd for didHaying ahd awarininy en

Compar tHbnt PRI bR ooty P ih B G ABE: SEtaley dadne SintGofis metod

surface thajncihfdedROstSESE thiwidpohB B zbR BEhSEprotiftts ofl a supp&ieSurdASw
- 02/ 098235 PC‘IQ/ EP02/ 05903 war m ng and di spl%ﬁrr?g t?\e v?/aspggd, baked %9858‘6?8“

and i ncl udest lsastiagqestion nfthedase phepchifiorsardonigh pradyet ithejthawingbeing eendustee at a

support surface. The rm d nt also.i.nclude at | eas ne
control | er FOTOCEHERiton SORT e ook Tpdets s apsordPgrintifead pyrenihe fomep
cycle is cogphgt fédudty Wlﬁl_%rrgﬁhﬁn%hlﬂeﬁr&l)ﬂxbisﬁhb %Eoﬁl%)fh&@ﬁ[‘aﬁ&‘&i_sﬁﬁ?ﬂgﬂﬂe
conpartnment when the heating cycle is conplete, such as by ejecting the

suppor t15 ur vavmed floughapreducts ik anl encosisl spreenparhibe soppert suréace Whilsrproviding

security an L ath n | er Lnid | [,V{isihle

a1 arm when PRACABLH s Shels3pLbPaces ERIpOR ShBirfedortdhs Bt e Slodbisere
relates to shisklel@bni directicoptasy with theHeated air i caitmol it idlyindelaadistire Gebaiithe
dough products under cg&rol | ed dryi.ng conditions. This mnet hoﬁ? i ncl udes
the steps .obalfqﬁ'd?xpi\gftﬁ tor maintaip dheinorgrBelgptic Prowerics #h pesential ly the samgdeveh as

contacts  those of freshly baked products for a period of at least about 2 hours.

20 Advantageously, the interior space is maintained at a temperature of about 95°F to
150°F so that the baked products retain their organoleptic and/or texture properties for a
. period of at least about 6 hours. If desired, the heated air can be circulated in the enclosed
o space to assist in the controlled drying of the baked products and to reduce the warming-up
time of any frozen baked products. If so, the heated air is circulated within the enclosed
25  space to provide the moisture gradient in the plurality of baked products over a period of up
to about.6 hours.

At least about 34 percent, preferably at least about 50% of the base of each product
contacts the support member and the enclosure is configured and arranged to reduce the loss
of moisture therefrom in order to achieve this moisture gradient. The gas may be heated to

30 apredetermined temperature to warm the previously baked product and preferably at least
about 50 percent of the base of each product contacts the support member. In preferred
embodiments, at least about 75 percent or, ideally, at least about 100 percent of the base of

each product contacts the support member.
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at least a portion of the base of each frozen dough product, the thaw ng
bei ng conducted at a tenperature of about 300F to 475F for. 335{}{‘,1't 11809 about
10 m nutes to warmthe frozen dough products while retaini ng a desired :
noi sture wobibdisher e n, and displaying the warned dough pregipgiesisn an
encl osed space upon the support surface while providing heated air in the
encl osed space so that those supported portions of the baked products are
shielded fromdirect contact with the heated air to control the drying of

moi sture fromthgn ﬂﬁ@hﬁdnﬁémdh@bﬂcearpiodwmlbetmddh@ve aQefitADp0RAbA Gnd an

properties at, essenti al tho e o.f fresh bake
product s f oPUIET B ?Ba“@ﬂgs‘ﬁ qtoé‘i grafpozg%ﬁ ‘i’}g ent that
interior spannpm&srmleastaahmadS percant wateecattentdn ﬂie taalntral p&‘iiEntodi theﬂﬁkléd $Rodinet

t he baked f

n " pertod HREREDY sbBHEY Ber O it SSHAENTRteonl Yoo FEBIES PRAGE. Ené ©

g i rk CS' atSeg centnahpoxénoultmsmdly nqmsentsdhememost A3 1066 8o nf thel arwodvqlumg afftheé he
akKe ro )

product s. | o i Dol 1R thPout ot #1109 94 DEAR ARG ESblume

provi de t heof’rfbp ﬂ@dt@t gP@&rehlry the meistuse gradient wmpnwraétﬁaptﬁmyé?é pssmntazvater

period of Ugontdrit iR BRUenBral'bttion ahll bbwtbo%bn percdfit Wakes GGﬁtenﬂhQﬁébﬁéé}%%

| east about 50% of e base of ach tacts _the upp
and the enc?%“éti\béuﬁé{']‘%%fm&lﬁ%’& g’@d’af%‘? Ffae Yo¥ound

noi st ur® t hedokle efabont ertdsrmtmsmaiaemert ﬁxeseeﬂ@atqiowi@: Brzﬁdicmilbf abdiR YgafchBYl

be heatedt term ned tenperature.to m revr us aked
product and” ’r"é’B E@e,o%@rp%xggpnpgk%fﬁ%n%%r “’r ﬂ'ét %gge) {VWBEaCh
product cont acts t he support nenber. In pref erred errbodr ments, at |east
about 75 peBREFF DESCRIPFION/OFTHEGRAWINGR 100 percent of the base of

each product con 2 5
PCT/ EIF;O 2/ 05903 | igﬁﬁ% i sf%{‘]tﬁt/%hﬁt%%dk’#‘ﬁ:%g%rmedm%eg ith ‘%9’0"[% ‘ége%ﬁ&?éﬁ%ntgv
cent r all5porfollowingdetaled descaptipn that isprayidadi ge'cp@betmn with th%dta’vtang(pbdtscubeé 0

as to mai ntigdigw@ noi sture gradient that conprises at | east about 8 percent

wat er content 1n_the pfntral portion of the gakf 8%{% and, bel qw about
7 percent water E¥ftkbHlusirates geopyrationgype merrhandisgiaceondng iothe inventip,e

central portion Fy@iZHlusiates plcoaéidtionttipe mervhandisér a38oiding the tivehtienar ea

or volume of the e t [ SS8L 8 t.he outerrmst
17 to 33 % of thglcg %‘g%g‘i”%ﬁ“r%& ﬁﬁt JHBES%S{J"’E@ eﬁﬁgtf ergbtﬁwsedt“h m)r sture
gr adi e20 carqndusn@l-mpelmashambmtanﬁ S percent water content in the central
portion and bel opi@bPiiusttafes aGREtuINGhEch& NP B stéhl habigQthefchRtfibdiQd a

warming compartment according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 The present invention advantageously provides a device and method for displaying E ’:

and warming previously baked dough products, such as cookies, brownies, muffins, and the

like, under controlled drying conditions. Preferably, the device is used to display and warm
baked sweet dough products. The invention permits and facilitates food service sales,
which are baked products prepared at a centralized food preparation center, if desired, and

30 distributed later to the retailers that intend to display and sell the product accerding tothe
invention. The device includes an enclosure to display the baked products while they are
maintained in a substantially fresh baked state, i.e., by controlling the drying of the
products. In particular, this controlled drying is achieved by creating a moisture gradient in
the baked product. For cookies, controlled drying avoids moisture equilibration in the

35  baked product and allows the cookie to retain a crisper, drier, outer zone and a chewier,
moister central zone, i.e., a dual texture. This also avoids the need to use two or more

dough formulations to achieve texture variation in the baked products. The device typically
-8-
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_after about 6 hours in the enclosure. Wen the baked product is a
subst-antially round cookie of about 3 to 5 inches in dianeter e(ﬁaegﬁﬁtral
portion is a width of about 3/ inch to 1 1/a inch and the 6u$ on is
a’ band hawag@2/esatssainet er of about V4 to 3/4 inch. BRI EF DESEQYTERRGSNS THE
- DRAW NGS Further features and advantages of the invention can be

ascert ai ned fromthe follow ng. detailed description that is provided in

convect i on- By ﬁé?ﬂva“ﬁrngﬂfe&&cﬁqa#sg Pep R myioe B conkbled 85Rg o,
Ut o o oA i 40 BB GH A 8t A5 RS obll§ HRUP B broducts

FIG 2A illustrates a cutaway o support su at cah be use
conduct i on- Wytheumemleadlﬁ)rquennd FIG 3 illustrates a nodul ar merchandi ser

'syst h d ' t di to, th
hvent] on. DETAN LECBESSRETPIERTRa PR PrHEAERREDHEUCE) eI A8 isisg pace,
i nventi on agyang F&@ﬁgébﬁlo%rdfﬂn@%‘f 8 i gggﬁgglggsgaémdm@ésm@ape&%

‘war m ng previ ous ough products, oki'es, browni es
muf fi ns, anﬂ)rtabesess limtioethe inteidor spant, raibldastiomhr guppgrt surfaliet oo meppoktiref eneabi more he

device is used,to bake weet h products., The
i nvention m%lygq?zgefl%pgﬂ PER&E% cgegqrg]gne Yierage peistyng deyel
product s pr@%ﬁ%ﬂm%é@@@ﬁé AlouABAg E@Q&uﬂ&;@@diﬁ&d W‘th%@%ﬁ‘élos%@ fdi%ﬁbﬁﬁgng

distributed later to the retailers that intend to display an
product ac cpmsjlllwxgng @aclhslppommnfap@ at a Tsay adesssible locatiandieshainteninrispace ef the

di spl ay ked duc | e th intained in a.s tanti al
fresh bH ed ’éﬁ? PIBgw bﬁ‘lsr°8¥1| ﬁa ‘Hn@F opgigrial, 3&33%‘155011?8"
payticul ar, fehérﬁb 9éﬂeﬁpltoqﬁw the cu&oﬁfeh lt@Vieeb thu dehEaks Biked tFRisthévetn

- gradi ent |n t he baked product. For cookies, controlled drying avoids

noi st ure eqmthmrlwmgﬂq opentihe mgwrpmhwbtmiamzas thevemaunt o£ ik the enclesusg is

guglrlfg?({ ur%{ce |’s% gtzavm Qﬂ;{% ke ne% Jm@se”t%oqgt}l&ﬁ@re p&éﬁ%ﬁhamberaﬁd

fornul at i ongecelerste Iﬂrjﬁ'!i metorrmom&man aip gaps) hbWwevep Adamcheincidded i théackeuie e
typi cal I:%/ -8 WD 02/09823 2005 PCT/ EP02/ 05903, ncl udes a heat source
to heatlthe bakelP pPEeieee em& PRt leant thegeex four watlansmbgs eredranspareph op e
enbodi ment, gt ﬂﬂﬁ?}é ﬁﬂh FenfblindiPd dibwel RfseB Y bR kEflefloHI
products % 1Q%out it %ﬁPornanc}%ven © © ﬁom © fa
another preferred embodiment, a small air gap is present in between at least one of the

et

apertures and a wall member to permit aroma from the warmed, baked products to escape

into the surrounding atmosphere. The air gap can also be, for example, one or more holes
20  in one or more wall members. This air gap advantageously permits consumers to smell the

baked products without having to open the aperture, although additional aroma does escape

! the enclosure each time the aperture is opened. The air gap should be sized sufficiently to
permit a small amount of aroma to escape but small enough to retain substantially all of the
moisture within the enclosure.

25 The aperture to access the baked products is typically a door, either hinged or
sliding, to permit rapid and easy access to the products when a purchase is desired. Other
types of suitable apertures will be readily apparent to those of ordinary skill in the art. One
preferred aperture is to have a door on the same side of the enclosure as a transparent wall
member so that a consumer can see the baked product and open the aperture to grab the

30  desired baked product. Another preferred embodiment is to have a second aperture on the
opposite wall member or an adjacent wall member for the retailer to add additional baked
products. As the merchandiser is emptied of baked products by consumers, product

replacement can be made a few at a time, or an entire tray can be removed and a fresh tray

-9.



The encl osure typically has one or nore wall nmenbers that define an
interior space, wth at least a portion of one of the wall nenbers being
transparent, at |east one aperture for access into the i ntard cﬁCTsﬁﬁﬂ&, at .
| east oneww&sgﬁsurface_ for supporting one or nmore previ pgglppodadons!
dough products that contain a predeterm ned average noisture | evel

therein, and at | east one nobunting structure associated with the encl osure
for nounting and positioning each support surface at a user accessible

| ocati on i nof buked predicts loagat therdint Hbe eppositeiwall membenis|a preferded iscatiom foe the
formed of any suitabl ga erial. At .|east one.wall is

ef er abl
t r anspar ent Séeeng deer, lacrment of fhe-merqhandiser i F‘GBE‘“’E@H@@H"P Pgéﬁgomn‘ﬂ?‘é*dn
wi t hout havi.ng: i 104 J3 4l Fes
the.encl oot FadirE PlaERin SEIHEREARLIERruT O o B AL KRR rhelfb@ oM linglicity F°
noi st ur e toasesssape the chanber and accelerate drying. One or nore snall

_air gaps, howeve capn be included in the enclosure. In a preferred
enbodi mént, at | &Egtat {]eﬁ?té?élecﬁupf’% F“Vg‘fq_ tyﬁgﬁﬂgﬂ%‘i éatsf"%-bﬁ%ep@%ﬁtat sbre at
least suffigipenhl; e*b%?i%?afﬁé‘émfé&egg!bﬂﬁ be, o eMble! PudPSr hast SRRARIIOHYSIES

therein. In ano erred enbodi ment, a small” air gap I's present |
bet ween at thedakedproduttstihdhe enpdosune.eThasuiface(®)is shapedand dimepsioned tafib imthe

The ai 1 ganetelirus ap g Wil gor todiahis BRvehSare ek ARg AR o RS B ERRS Saah
menbers.  Thiseali leddfBnPEUR thAORA LIS ofinAlly betaRed UBWard ¢t doWRiWard 6 fortatk 35

products w thout having to open the aperture, although additional aroma

dﬁesl Ssl(gapeqr ndteh.leAuJ_ upyeard lliea:@n bﬁiinduﬂmﬁpbiblﬁf}m@rﬂ@nbﬁbe;b@hed WQdSaﬂmm@éiding
but sl | haging ot Sl pgo vl 1o foth o Mgl B B R TERER

encl osure. ghgiaPaiclsukfcé VithatsentlvduRaiel apby dperativils atsopiatial e BropRely,

either hinged or sliding, to permt rapid and easy access to the products
when a pur chesitéones systere agringhalan or Wirgaaowrting asseaily vathin thgeaslogpye. Maltiple

readily apPRLeglndibnddIfSFnl ortidih BREicHs!cah aldd HellBedd simPorrlh© T sBfiport
aperture i o7 HAvVE™ ) 'door on the sane side o the_encﬁosure as a

t r ansparsent sutice camabsodrave motchad carneonwheremodimexdste. - This ebdoditngntadoids anyd
open the aperture to grab the desir.ed baked.product. Another preferyed
enbodi ment Pt Wgﬁ’?f\}é‘g‘éa ‘g@& 5¥Q S9gRs Py 8"%6‘%‘ faﬁgﬁ S%ﬂﬁﬁql?%%“ﬁaﬂupg?ﬁ RC%r an
adj acent Wedi e BARELs ihhe hdecHaBHRE:. €7 tO add additional baked products. As

the nmerchandi ser is enptied of baked products by consuners, product
repl acement can [eonegrseferédombedigment,the erglogme meludes two syrfacgs onavhiehived

pr oduct & 1 oY e of ik koodE i R oplie Fr b gl on 4 Hlutece nd

for theo brownies on the other. In a preferred embodiment, the surfaces are disposed in a vertically

stacked fashion with sufficient spacing therebetween to permit the consumer to both view
and access the baked products disposed thereon. The support surface caﬁ be a tray used to,
bake the product in another apparatus, which tray can then be moved into the merchandiset}v ;
of the present invention without having to individually place the baked products into the

25 merchandiser. Alternatively, the support surface can be a sheet or wire rack upon which the
previously baked products can be individually disposed before the sheet or rack is placed in
the enclosure. These embodiments can help avoid the need to keep the enclosure open to
the ambient atmosphere for a long time, which affects the controlled drying of products
remaining in the enclosure such as on a second support surface therein. It is also. desired

30 that the support surfaces, or trays, be sloped at an angle to make more of the baked products
more clearly visible to the consumer, which sloping also improves the convective heat -

transfer.
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. second door, although placenent of the merchandiser in a corner |ocation of
a roomwould require placenent of the second aperture on arg z@(ﬂ'a@&[}ﬁt wal |
menber for sinplicity of access. The at |east one support surface _
typical |y WARE35 a surface that is at |east substantial | PG ER0590%he
-surface(s) can be, for exanple, a tray or sheet on which to display the-
baked products in the enclosure. The surface(s) is shaped and di nensi oned

to fit inthe e ' ' ' A5 a{@?
rect angul ar shapgme%ﬁgoéﬂ?lyggg%s@%%céﬂaﬁgsﬁ at Fl asxsg éé&e%ge ‘Fof{a VA
al so opt i onaldigtuteclevel thexdin pilae thitial misistavacahi¢m chw beradjukied to takedhiohaccdunt the

~upward lip can be included to inhibit or,_prevent th ,baoke goods from
g“‘gr

sliding, —oPUltsgAReRtdosyat meistus iebBecesyarily ARG denenging on b desidance fime in the
i ncl uded 0”ﬂe?&&ﬂis%?%ﬂ%%@%%ed&ﬁx%dh&%lf ibit the G&ialde oﬁérbﬁic%‘a'/ ure
such as by operatively associating the properly positioned surface agai nst
a lip or5w texturepndperties sSkeore! gmbwdiinent whereelcproductds a Mobkiepthe cobkipofitains

notches in either or both directi.ons can also be used to simlar effect.

The suppor t 28 av¢rage of about|65tg 10 yeightiperera maistues Brafprably hio § weighk petcent Thi s
enmbodi nent | | o . L |

Fhoi Lt ot oo TR, R B il BAIGHPalipa il 30 RO Phe Blifial HOE lovel can |
| n one pr ef be centralidabbly thenwatet inethe nedipesandeduring thel baking/of ther fradect. Thepdinitial

to display a.variety of bake oods. For .ex | £, .cooki.es can di, sposed
on one. Sur | BEUStARIv)s G ELTUNY AHebToREd B TR R FoRKE ahiod BetRn. ¢ he
surfacef ar Reg'é AdGitlot ﬁeé’ziﬂg?{léés%% kypiSdIRCHSAGEATHY Aer M i!&itﬂg Hdiﬁifé‘éotnﬁeent if

spaci ng therebetween to pernit the consuner to both view and access
baked produthesbakied posditts dre preperlyPaskagedp direfesably, dbeedgerofitbe previausiubalcd

‘to,, bake the_.product .i h t which t t hen be mpved
D1 e b SRR Mo A o SRRSO A Pelsh ok e o Sl
i ndi vi dual | ¥infd) inGRe hivecHaalRer. PTRSIESHE Aoht Of tHegprowibai1R bekePEooktd hy Hednityd! V.,

t he support surface can be a sheet or, wire rack upon which the previously
baked pr oduBtoistargrrontent of abowfalol 1P Weighbperaen defare waraing, sdiledn ope prefpred

pl aced | .2 ' .0 K
Pho- oncl bouFRBgRer? 1 fonudk MR8 HEFRRGl BRGwETM: fHR0hy BAlifne DMt ilrliR 968
af f ect s t heimtiaktmoistved cantentgprdsents detlevel ofmasisurs prgsént in the podictsimmediacdly
as on a secopd s ort surface.therein_ It is also desired that the support
surfaces, ofiterbaking,gud fbﬁ‘é(an%?n ?eiﬁ P’é‘s?%bsﬂ‘&ﬂé’“ﬁg’r‘:&s %f‘t ?ﬁ@a‘f}ﬁﬂgﬁg.‘“ﬁ'ﬁn
products mp&xQl RAkIOf b¥ing Bﬂk@d{%efgga;%g%m out Wihét, & 54 BehiBik AdisIR B¥ER

the convective heat transfer. 8235 3 OCT 2005 PCT/ EP02/ 05903
the product prior to packaging and subsequent warming for display and sale.

20 The previously baked products are also preferably chilled promptly after packaging,
and preferably are frozen until ready for use. The freezing of previously baked products
also facilitates retaining moisture and a moisture profile within the products. Thus, the
products in which dual texture is desired are typically frozen in less than about 4 days,
preferably leSS than about 1 day, and more preferably less than about 6-8 hours, after

25  baking. Such rapid freezing inhibits moisture equilibration, which reduces crispness of the
edges of the baked products. The freezing should also occur over a sufficient time to permit
a reduction in condensation and inhibit or avoid possible frost formation inside the package
of previously baked products. Thus, the cooling and freezing should take at least about 30

“minutes. The specific recipe of the baked product is not critical, however, using certain

30 types of fats and humectant sugars, as well as varying the size and shape of the baked
products, can modify the desired moisture pfoﬁle in the baked product when warmed for
display and sale as is understood by those of ordinary skill in the art, particularly with

reference to this description. For example, sugars that bind the moisture and inhibit
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The previously baked dough products preferably have a predeterm ned average
moi sture |level therein. The initial noisture content can be a Jﬂﬁf% io"
take into account the subsequent |oss of noisture that necessart 8 curs.
dependi ng o O%ggﬁgesi dence tine in the nerchandiser whil e pog/Rsie93
product still “eXx ibits the desired organol eptic and/or texture properties.

I n one enbodi nent where the product is a cookie, the cookie contains an
average of about 6 to 10 wei ght percent noisture, preferably 5 to 8 weight
percent nomdgration ard desiret he facilitatedhe Gudlitergumipdodhets, afhaugh thgeedipeisde$s The

initial noisture |evel .can e control | ed by the ter in the recipe and
during t he PBReLARt ?‘?r Q%gﬂ?fgﬁﬁtgatﬂﬁg@z?%ﬁh%%’ £ 85 Boted Abpe. o pe
preferably DL ' i . i

Refri gerati g%ﬁ gg&?@@??ﬁg*&%ﬁ‘gﬁﬁ’%&t@%ﬁ% %isg}lgﬁ? |$égér¢% y ‘g‘dtgglf Otnhﬂen3
initial noi cémhRraslly avdilable Tolliube® eHogulad ¢chipsmarsel packaging yasowelk agfsasonable
Preferably, the edge of the previously baked cookie has a npisture content
of aboutd 5 v&1Bions fe‘Pﬁ- percent after a one-hour residence tine in the
mer chandi ser. Th ' @Kg dq X Lo tial
noi st ure content G%’% %EL‘%%E&T% %o[:t &%%F%ﬁ@%%‘gﬁge?ﬁ& e &%&%?ﬁd@%\%ﬂ#é& olglﬁ
one pref er r gdyuAihe sirtdtiie, Whickcs fiself agsobiatddasititirncRsie. thﬂh@hiﬁr@@tﬂﬁﬂire(s?
noi sture before warm ng. The initial poisture content represents the |eve

of noi st ur eatgdisposed for mawnteandpositionreRash spRporyurkaee Bk Py acegsgiblglocation

i nvention p L abl. e u Lt D I
nour of bey B AREHST HREP of BheRIIR ¥l ckeifblp R RARKEY SHubul ke BHY o
moi st url® | ogdreirack, opeaonailiyfired torthe walls of éhelemgiosgreafud receiving and supportihgg f or, |
di splay and sale. The previaqusly baked pr.oducts ar | so efergbly chilled -
pronpt |y af $#PO §f 1 th e%P@%gFtéﬁ%cglr%élﬁPWgﬁﬁﬂ?ﬂm BRIGFFSr use. |
The freezi n%neadia{eﬁv,ltﬁeﬁwmaﬁ SRuRtRAHEludes A6t § fipidr biSd ARed R AIGUSPEVO
noi sture and a noisture profilfe wthin the products. Thus, the products in
whi ch dual ¢oppasingwalls dEthierendlosure to gpide and yedeiwszasupport|sudface soathative wireqack
days, preferably.less th about ay, .and. nor referably.less, than .
Sbout 60 HERSIALiER cprR fae e mf Hore sk FafioRisRert o BRppH wire
equi | i sat | @Rk iBésiedHRANER SnGhAtfRIes Stodd clefemight be tikelly tb Rgndre irdsuppeduct s.

The freezing should al so occur over _a sufficient time to permt}

reduction |shrfasedad disnose thakaked Rraductsom the gpen wirs agk, @fhiqbo*ypulﬂdpgra@niéw dry
recuct o ! . . |
freesi ng srostie Pked broBhel HE e PG ablibiHioliing HitdBre RFLARE u0G Bdfpose

m nutes. The specific recipe of 't
baked pr oduihie doskiestondhe summirt sunfave aad jnstadli the swrfacedn thet gnobsucd. f at s and

hunect ant sugars,.,as we] |l as varying.the size and shape of the bak
products, can mgthfi“?rﬁ}éa‘liﬁ%eF HICHBﬁ%gFLﬁ%Eab?%F‘Fq rﬂ’ﬁo‘gﬁ&gg‘ﬁﬂ@gaﬁrﬁgﬂ%p when
var med J0r  erfhilSdthrdY TAE SeftofrcdTah He Ui ShisdbIORedd ¥ourde &eailbleotodhosd of orlfinkty i N
the art, particularly with reference to this description. For exanple,

sugars t hat skillia thenart.ravich s incandrscenifamps, conventional heat lamps, heating coils, and the
like, as well as combinations thereof. Incandescent lamps and heating coils are preferred

since they can be better adjusted to avoid heating the baked products too much or too fast. -
The heat source can be placed in a cage at the top of the enclosure, where the cage can help

25  prevent injury to a consumer if the heat source fails catastrophically. Preferably,an
incandescent-type heat source at the top of the enclosure includes PTFE-coated bulbs
(TEFLON®) to inhibit such catastrophic failures, directional lamp bulbs to direct heat into
a preferably more symmetrical heating pattern, or a combination thereof. The position,
number, and wattage of the bulbs needs to be designed according to the size of the

30 enclosure, as can be readily determined by those of ordinary skill in the art based on the
description herein. Preferably, at least two incandescent bulbs are included in the heat ’
source. In one embodiment, each bulb is about 30 W to 250 W, preferably about 75 W fo
150 W, even preferably 100 to 130W and located about 8 to 15 cm, preferably 14 cm, from
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nor sel packaging, as well as reasonable variations thereof. The at | east

one surfac e%‘ﬁ&“hg&t S{\,‘\#g chﬁ ak % Ghehbye! :FE@:S? Qﬁci\ﬂst % ﬁne\f\éhan be A& %?éllﬂ 6 the

nmounti ng st Isrtse f associ ated w € enc osure

mounting st inwehtisiesing cafivectivAnpsekiatiap. IOHIG] Nghelkht powEcs b9 prderablhdisposed
support surface at a_ user accessible |ocatjon |n the interior space of the

encl osur e. o heysing 1@ abevethgwallsildg 14t 16.nftthe enclesise 18.c The beusingslPds r ack,

optionally fi anf
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et e mountHoNg) SeEBing: e peesbrbNG dQcrs. 28, o Bybs sssociisk o Ee b, O or

suppor tysur

21 50 ol o BBFERRS Jplph Br oter biids3idyind OF WRIRE HR1 4 @%ﬁc ERARSRE
h e?t sour cepreferabiy, ased tolielpptdniroh dating and toefanititate alshbstamaulyomfom[n tequhlem:me
“skill in the such as i ndescent nventj onal

Heating coi Wltgma‘hﬁ sufe; %’%@Y‘Pgée"gg%bﬂ?gﬁh%‘?@ "Fﬁé’?@ %531 ﬂ’éﬁ

| anps and hggbldgid e ol . et Aty tﬁér@fé@e EHE%tWoﬁﬁe@@Dt 35 fardves) &ﬂiett 0
avoi d heating the baked products too nmuch or too fast e heat source can

be placed i#0,aviiglybelps chsmraedbe varmpd ais geedy mte thwml@wmés eag@xda theheutlets

‘ 4
By S er i o 3605 g R s RGBRR, 5RYSEd ck gT0L ASHRBRLERL Y e
i ncl udes PT&E} mﬁém@btbebpss fo(rm@tr)ta» ehter thﬁarbldsmmmtue@bmusly

failures, djirectional s to direct_ heat referaply nore
synn’get ri calj ﬂ@émfﬂ@cﬁ%gf’)e?% 2201%; ah’c‘ﬁg?cﬁfﬂ?ﬁqnﬁﬁmt ﬂ@r}@B‘F SOUPgRed ; Hﬁ%‘i‘ s dygat-
nunber, an | (ri).gﬂg

of the encl%@%&iﬁgqaﬁ mygg%&eaglqlﬁ%dgltlée m ne%%@ya%? ﬁgse 0 I na ‘quyﬁs]’%

in the art hms;dnmntﬂdaépam(smapto pr@vhbrsgbstanﬁadb'f@caﬂlbmgwalrecaatlom twthe
i ncand cené | bs,are i nmbodi ne

each b Jipdugts op o Udedv\lfn oS e{f}aﬁﬁr?e% %?g 1?: e TR SouTee S

includes heat-producmg lamps disposed out of a direct line with the support surface 45, 50
so as to avoid application of radiation to heat the baked products 20, 22, 24, 26. In this

embodiment, the air-moving device(s) is (are) required to ensure convective heating of the
baked products, which will facilitate substantially even heating thereof. It should be

25  understood that convection heating for at least substantially all, or all, of the heating is
desired to avoid overdrying the baked products in the apparatus; Withoﬁt being bound by
theory, it is believed that convection forms a thin hardened moisture barrier on the skin of
the baked product to a greater extent than other forms of warming. This skin is believed to
inhibit moisture migration from the central zone of the baked product.

30 In two additional embodiments, the heat source includes heating coils disposed

| above or under the baked products. In either embodiment, the coils are preferably

uniformly disposed to provide a symmetrical, and therefore even, heat pattern to the baked
products. Preferably, as shown in FIG. 2, the coil(s) are disposed under the baked products
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150 W even preferably 100 to 130Wand | ocated about 8 to 15 cm preferably
14 cm from-12 - 3 OCT 2005 WD 02/ 098235 PCT/ EP02/ 05903 t he U@gf)r 0 "
surface such as a tray nenber. FIG 1 shows a merchandi ser acto n@ 50 t he
I nvention | vection-type heating. In FIG 1, the heatp ey IS

pr ef er abl ngidgg'gggg In a housing 10 above the walls 12, 14?P 16 o ﬁ}fﬁlg

encl osure 18. The housing 10 is preferably at |east substantially sealed to
the walls 12, 14, 16 to inhibit noisture mgration between the enclosure

2,700, I 1 s ot s 8 g it S0 204 1
than the wofWEWGE o%&]e[ wpﬂ’éﬁﬁﬁ??ﬁ’é’rﬁcggof s ‘g‘,@r‘@ﬁ?, §&cﬁ2= ﬁg’ﬁi&%a,lﬁ i ng
o recel ve. Solu hes s BRECEEIY AR o e oy o O BB SOURT o e Yiace
24, 26 in tbewddpthedtaked prodircts aredisposedn dhe mingapeah e sbowiliH snchoto Ioinehr

Used to el Bervs 1 beafipesiptarne 66 B2a 8 66 gb and Ras dEdintoces om fheruppont

t enper at ur eﬁry%pglg ahly eEOR 1653 Préferrod ehbBlimdM Mtk d M FHeiblé pgﬁ[gw&ygwées

are prefera In or “adjacent to the housing 10. Pre

there are atan bamenb¢ddedovithintle SPpodsufface itself. yThinpermitsabe shdpieadf the hpating
di sperse the warped air, evenly_i.nto.the enclosure 18 as it exits.the,
out | et s 30, de3iCe (o matehtheshape OF Hhe Reled BERCH & P pErectangpiar, to hept imst sy
returning abékeﬁg)rgﬁhéi QAtIRAL exxdRds héMting!U IWEBAS thdGray3 ard &Hsigfﬁﬂ'%@guzﬁioﬁ he Hoiofd

the enclosure 18 to warmthe previously baked products 20, 22, 24, 26. In

one entlddi nsufaces pbthechaked prodyetsostieking may inerectly position the predpets oingho trayls.

in a directyhin t shown: Y [ rface 45 and in a .
symet ri cal eflteigé ﬁ9¥%%gsd@?1@1§$%ﬁ§é?§a%§?gﬁ?a&% #;elasé\g/%%e Rgoacf“l%ﬁgmﬂ Bopbe )
radi ati on tﬁoﬁbﬂ% hakied apd ovhinmed. Thub)eonvuetivdl licasivg ivpeferiad ia thesefinstisdds. '
enbodi ment, the heat source 5 i nclrr}ggs heat - pr oduci ng | anps di sposed aqut

of a direct Iine WFeRnYsrdionhsping Og g produefs In the englosiyepf dheimerchandiser
appl i cati o npl%E%rﬁglg"l'Pdts ') B&Eﬁ%%r%%%tﬁ?g k?ger %E?Hdi% Ro20F aifffow tf'theeicloslird ! S

enbodi nent , r-nDV|né required to ensure convective
heat i nd5of preferablyibetowabout@360 tevhvaill significanhtirbulent reasstimisfen féading/toeven

heating thereof. 1t shau]d be upderst.oo at ecton heat| for, at
Teast " Subsrumceantablensistugy Rar Prefirahfote RiShafNG b oot 1 b 2o 0. For
overdrying pedipbdsbiPaBsia0%n AerbfQi.apAdncHeds; thofreh@rdd Aevd8ciBrmte bY
theory, it is bélieved that convection fornms a thin hardened noisture .
barrier on ensdoskg is about Panisdr ddnisite dasdlitateronveptinn heating While contpllipgthying.
forns of waym i | 01 i <1 Ahjhi i St ' ' r
the central fn%ﬁxg)r% g&t%ﬁ%g:&g%;ﬁ#g% 115%)[/ ﬁg v&l%cltﬂl ﬂﬂhl% eheldBirR Aol 0 Al %”0.3 A
20  (about 40 fpm to 100 fpm). Thus, if heat convection does not generate such air velocity,

one or more fans, pumps, or other well known devices can be included in the device to

ensure suitable air velocity. Regardless of the type of heat source, it is preferable to excludg¢

)
LI

a temperature dial or controllable temperature setting on the merchandiser. The heat

temperature settings are preferably factory-set so that clerks or other retail personnel will be
25  unable to turn the heat too high, which would dry out the baked products too rapidly.

One of the support surfaces contacts at least a portion of each previously baked
product to shield those portions from direct contact with the heated air, such that the drying
- of moisture in the baked products is controlled to maintain the organoleptic properties of the

p;oducts at essentially the same level as those of freshly baked products for a period of at
30 . Ieést_ about 2 hours. In one preferred embodiment, the properties are maintained for at least

about 4 hours, and in another preferred embodiment, the properties are at least substantially

maintained for at least about 6 hours. The support surface preferably covers at least about

34 percent of the underside of each baked product. In one preferred embodiment, the
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_In two additional -enbodi nents, the heat source includes heating CQ‘J E

di sposed above or under the baked products. In either enbodind aG t'“g)
cqQils are preferably wuniformy disposed to provide a synmetrical, and

t her ef or e WOR/0988%t pattern to the baked products. Pref eré’fﬂTjEP‘Bé"%Q?om
-in FIG 2, the coil(s) are disposed under the baked products -13 - 3 OCT
2005 WD 02/ 098235 PCT/ EP02/ 05903 20, 22, 24, 26 inside the nmounting
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or’o Known

generate Su vel oclly, one ,
devi ces canpiducthdviean bﬂefalleliaimtex:ﬁ‘ athmut Sns U2 6 m(z ® mches), thelconirilyzone of

Regardl ess qof t of heat source, jt is r.abl xcl.ude, a
terrperature?k%ﬁ’%ﬂq‘eerpf Pt PaBREET} 8%%3}%&"& P ?Rj"'ﬁﬁ ?(I?fé’ Olb#dPser .
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drying moisture loss of about 15 percent to 70 percent, preferably about 30 percent to 60 percent,

l of the moisture from the outer zone of the baked product over at least about 6 hours. For

| ‘ b\ the central zone of this embodiment, the moisture loss is less than about 20 percent,
preferably less than about 15 percent, and more preferably less than about 10 percent, over

25  atleast about 6 hours. This controlled drying provides an outer zone of a baked product
that becomes somewhat drier and crispier, while retaining a relatively moister, chewier
central zone that provides desired organoleptic and/or texture characteristics to the
consumer. |

In a preferred embodiment when the baked product includes chocolate or peanut

30  butter chips or similar inclusions, such as in cookies or brownies, the baked product retains
sufficient "chocolate pull” to provide a desired appearance and texture to the consumer.
Chocolate pull is well understood by those of ordinary skill in the art to refer to the capacity

of certain types of chocolate to be sufficiently viscous to create a bridge of chocolate when
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of noisture in the baked products is controlled to nmaintain the

organol eptic properties of the products at essentially the_s$r®1l % as

t hose of freshly baked products for a period of at |east about S. In.
one prefery i ment, the properties are naintained for about
4 hours, %ﬁ%yﬁ&gﬁot her preferred enbodi nent, the propertiegetar/rﬂg%g/t%%o%ast
substantially maintained for at |east about 6 hours. The support surface
preferably covers at |east about 34 percent of the underside of each baked
product . | na@aRePpRURELS PuBEPRki R the {)6ihﬁwhéfé a chdcblale AP R WELEAHRPRS

PCT/ EPO2/ 05903 surface covers ‘at |east about 50 Eercent, nore preferably at
| east about visBowrasdemesistipuiling. Clmpe that dre tod heated becrieeimottenl axnd chipsaot heated

anot her preferred enbodinent, .t he surface.coyers,. east abput 95 percent
of *the undeFunied a leniidia el e dboSe ST iet fisaft haBlite BT ebSBrent
the entire RoiliBimeayr ERERiAly B2eor&R&HpdaRLLICt IS contacted by a support
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product 30 be wenother nkomerafmpasaringthédesined enoisturaprofitesis with respest tgdies  of

| ess than ahout 3 i ianeter (less than ahout .7 in the support.
surface ar eBE‘HF?SIch???‘ﬁ Q@}@g r%&?uc? gs ﬁv&il’a%fﬁsgﬁi ?ﬁ% Erign/ %Eﬂﬂ“fﬂwf"?‘ﬁﬁ Q’Y a
over dryi ngrRinde@rb@dusly BakéePp@dictdhevatifivard oveP tiftd® at BRAnIBNENARE b Rloisture
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suf fi ci ent mogratasrout pf thieitaked hradurkindasippatatus af shemventios. sOn Hur capdrary, the
roducts, an.ouyt rtion of th rogduct..has a J| ower i sture content

\R/ni le a cen?rrlﬂl]%‘g{ b‘?‘ﬁﬁ‘@’r'y ﬁgy]?ﬁc?)lh' ?‘letége Sgg%?f 8F°‘+P8F§P&?‘%‘g€8ﬁ?‘éﬁ{e.l’f@aﬂ%ﬁlﬁ| ly,
the inngy PRietdly plaved uddérapabisat Yontitidonk, Mo ThS inokiuleequiitbrieObvdriBe 8h6R OF

vol ume of the product, and preferably the innernost 40 to 50 % The outer . .

portion repbakedmredudie Copventianst warming degices will meve the-erispysofidrayndany far freo

R 8 b BT bl S B, LR e e

enbodi ment, *TOr “a roun ving an overa er o
about 5 to fitmbessrof badkédproducisiwehich helps detenmirel the orisp/sdft bourelabyg lcan ber oduct

can be understood.tq have a w dth of to 3 cm, (about,. 3/ to /4 .
i nch) whi | eMEABIBHRIPE i%ﬁ'éfeaé'ﬂg’ﬁef BrddrAooR saming .%}’lagﬁ’élﬁe@m’aﬁl@é%%cm
0.6 toyk 6 sgat%xgébfefoaaﬁﬁiﬁg; ey, FRamnE e ThE detict RRifaly Rt sed wiltefouf Whéx

cooki e. For ed cookie of this Type, a desired noisture profile over
time can repromgs to detemping fmaesso o stegfss db @raked presucewarmesl inGinappesatus of the

DT L AR OTREH AR R ol BT S PEURSpE

zone of thicarehdbadfollons: forheBaicszone thostess is typivally holkaghbboat g/meht eRér
preferably | ess than about e preferably |ess than abgut

15 percent, .and nor
10 per cent , oRg/our offwarayng a’&g@}i}ﬁa% abeiif 130 ety pisEReRIY 3k keask abopt 200 simmes
an out &l ZO0h%erY héurd 3 GArBIHRI M central zone has a stress of less than about 25 g/mm? after one

hour and less than about 45 g/mm? after 6 hours of warming. Preferably, the stress is about

3 to 5 times greater at the outer zone compared to the center zone after one hour of warmin;

and about 5 to 7 times greater after six hours of warming.
In one embodiment, the merchandiser can be used to warm different types of baked
25  products, such as cookies and at least one of brownies, muffins, croissants, danish, and the
like. It is typically desired for the cookies to have a different moisture profile than the other
types of baked goods. Thus, cookies or other products in which a dual texture is desired
can be placed on one support surface, i.e., a first shelf, and the other product(s) can be
placed on a second support surface, i.e., a second shelf. When a more uniform moisture
30 profile instead of one with a sharper gradient is desired, such as for the brownies, a cover
can be placed over the baked products to avoid contact with the heated air ﬂbwing
throughout the chamber (either from a fan or as a result of convection currents that will

naturally arise due to heating). The cover is preferably one that has a low profile so as to
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stress 13 tYesoms fop saft, pasisulagly smderembienhoondiffonsy as hgandisiyre weuldierd fg and
t | t abQut:: 7B '9'99!'€ 200 ShiaR )
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Preferably, the stress is about 3 to 5 times greater at the outer zone
conpared to the denbeembodimentstbe apparatusgan bé conrgtmetas withl thebiollowing o 7

times great gfndfsidis. Tt sPRWas bRifrdtR aBbRd2 to 24 inches wide, about 12 to 24 inches deep,
20  and about 20 to 30 inches in height (not including the optional housing over the walls).
Although other amounts are possible, it is desired to place anywhere from 12 to 48 2-oz.

baked products in the apparatus. The heat source is designed to heat the enclosure to a

"' } temperature from about 95°F to 150°F, preferably from about 110°F to 130°F. In varying
embodiments, the equipment is designed to achieve a desired enclosure temperature of

25 about 110°F to 115°F, about 115°F to 120°F, about 120°F to 125°F, and about 125°F to
130°F. '

The temperature in the enclosure is preferably controlled to remain substantially
constant or entirely constant. Preferably, the temperature remains at least substantially
constant at every point throughout the entire enclosure, which is a result of the optional, but

30 preferred, air circulation and the size and shape of the enclosure. To control the
temperature to be substantially constant over time, any suitable device to control the
temperature can be employed, such as a conventional bimetallic spring loaded thermostat
coupled with an operator controlled temperature gauge (controller). This system typically
provides a temperature that remains within about 10°F of the desired fixed temperature.

35 Some conventional systems are only able to achieve a temperature within 15°F of the

desired temperature. Preferably, however, the temperature is more constant than this
-17 -



I n one enbodi nent, the merchandi ser can be used to warmdifferent types of
baked products, such as cookies and at | east one of brownies mf@@i o
croi ssants, danish, and the Ilike. It is typically desired o ki es

to have a‘gggtzlgéﬁg% noi sture profile than the other types %%gfﬁé?{gwg ods.

Thus, cooki her products in which a dual texture is n be
placed on one support surface, i.e., a first shelf, and the other
product (s) can be placed on a second support surface i.e., a second
shel f. Wen a, npre un1 .St roflle I nst.e af one th a _shar per
gradi ent i svi&iPpe Hart %&'ig'] of Sli{n% fyges IE%IH g dhs,(electrpmiG er

the baked pecaiedies’ thpesy Which mehn‘dacthosen dohnmﬁelally avgithbdé frofl @%mﬁldubﬂfe@. eggout

t he chanb L. f
1 " nat o pRCRER R el e il S inclt oA B e HeRE s Wb o
a low pr of | 49F, pmfmblyceveﬁ@nﬂuﬂ 2eETofahe desivedGeamPeaana Popoitidiial Gﬁﬁﬁﬂlers

Thus. ¢ Re coaaiith siEglc o hSel bif R sTutil B3} B atbodibudt b S FRRRGAT R songor
bei ng war n’ddmperaglrg ffoam ﬂlﬂ&ﬂ\pom apd they\ase tsmﬁcaélwomegmtedrwhh ihe sodidgitate soctifiat
be suitabl g Ogﬁdg ﬁiﬁ?é c@x‘fstt&tfiﬁn Béﬁﬂnggjwﬁéﬁﬁlﬂ)sﬂnhﬁlw corlsBt % a jst ©

inhibit or a erw se occur _at ges of the

br owni es orimnogiant. Jaang Hif’fg&@éte@boﬂﬁée%@érthw%ﬂw% isconjunction wigh g¢heyne
or nore hO'x‘éétlﬁér anambpgygg of Berited e i alsﬁm c8fit4h @ WAPRavisg H6 ah&@akeO’

b I Wh
5" deciPac thereh o DR BCEBAmFS FoRlsy PRl SR oBEeRyY Ay é%«aﬁw sowrce |
product , tdml the onelot mohoapeattunes toegvoidhavihgthe readingsihaccakdtylyfaltered) . ey filié |
hort Y, P REh B bel A BlARR not s B FEEIACH GfgyPbuiie LTVenti oD

"Shortly pri rreans ess prret er ab no hore than about 1
hour , and more plke mvablign alse insdudas advexshandizing syster 190/depitted inFICha that

freezer anqﬁeféﬁ?& h%dﬁlai‘%ﬁ'lcé nob Qﬁae?&ﬁ?ﬁ@ﬁ@fcﬁ@ﬁdxsé}ﬁtlb%ééﬂﬁédl dﬁﬁ% & pdtkaged

bei ng t hawe warnmed 1 n an ovn or up to m nut

Pr ef er 481 y, With @ Wamedes sRmpHtp %1%# Eqm%?rﬂa%ﬂ %m@rcamfhser 110. It
control | ed ghouldte @iderslesd ftﬁﬂﬂﬁhﬂbﬂcﬂmﬂﬂéer l1e0 tvaidtidys drotek b:iake‘dfmmhﬁmv& dhoRt

cqut 1 br at 0 o0 ETRREREDS b ith s e ialuPRpf A St G ot
be provi decbondmmptngl war thismodulat mtem;ﬁtbmmosbles ptemtmsly akiod damba thawétband
apparat us Gapg {4k %G'arﬁﬁﬁ@c&ﬂg%fcﬂEﬁMOriH Iesd! kﬁ%'}%bﬂ@fe mifies S, heteidly.

be from about 2 to 24 1 nches wde 24 1 nches deep

20 to 30 i dessdhan abavsiSgRInUtFRoRnd m%mqﬁ@tablmsnabw 13 Wy Tg p@mt mewe rapid

wal I's). Al téﬁ!&é@ﬂb@ké&ﬁroﬁﬁ&ﬁﬂﬁhew&mémﬁbmeﬁt 129 isipeferatslytstzell an@Ronfigured

anywhere f "9 rpecle%ve;[ fhe samczi se support surface 45, 50 used in the merchandiser 110 as described

herein. For example, the warming compartment 120 can be one or more slots or drawers
130 into which the trays or sheets 45, 50 can be inserted for rapid thawing. -

25 The baked products can be disposed on a support surface that is easily placed in the : 'v )
warming compartment for sufficient time to begin the warming but insufficient for the - e
desired moisture gradient in the baked products to be destroyed. Once sufficient warming
has occurred, the support surface can be removed from the warming compartment and
placed in the merchandiser to be slowly warmed for display, sale, and consumption.

30  Preferably, the merchandising system is arranged so that the merchandiser is disposed over
the warming compartment to keep the merchandiser readily accessible to consumers. This
embodiment conveniently avoids the need for a separate oven to rapidly warm frozen baked
products such as cookies in case there is huge demand, avoids the need to transport the
baked products from another area in the kitchen where an oven might be located, avoids the

35 needto tie up oven space or time or to alter the oven settings from other typical uses, can be
used in a retail or convenience store where an oven is not feasible from an economic,
electricity, space, or other standpoint.
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~ baked products in the apparatus. The heat source is designed tg Bgﬁfgkge

enclosure to a tenperature fromabout 95F to 150F, preferabl?yJf ut
110F to 130F. In varying enbodinents, the equipnent is de3|%ped to achi eve

a desi red WAOLOEIBE tenperature of about 110F to 115F, aboutPCHERS200§90350F

- about 120F to 125F, and about 125F to 130F. The tenperature in the

enclosure is preferably controlled to remain substantially constant or

entirely constanty Pre ""ag%%ga}ﬁ%n{ﬁwgﬁi 5 .;1' n?ﬂn:f'mn cutﬁre of 4bgut 275°F to

substantial ly const an ol n endl

which is a HBEWH, preferabheﬁomahmaB 0o ﬂﬁéF,andemoneembodmﬂntdus tsraceanhplisked

d sh
L
't enper at ur e fioghabaut éﬁ@?ﬂ)ﬁ%‘l%"?u @hed@af@l@&ﬁ%hmwlcab inaladg 2 centeniler for

nggf?of?g;)ﬁ&%%?gc ystem l|El{c‘:1‘>a‘i‘,lﬁhl preg&?‘gggeﬂgmaﬁ%@gﬁure ﬁédtrtﬁe I'n
wi t hin abouﬁurﬁﬂcqfftﬁftw ee@?&@ .wléqaltbs Elssem eé‘an aveKis|

tsyst enr*st ar eo@éfdyyp f@@laglwem &clieue aeﬂmmmguneeqmmheﬁt mferﬁamtetgq atncbe@nﬁt €4h
enperature, Prefer owever rat.ure i.s.nore a
thi s 17 - bgSehipay 3 Si G byac Bioes B bAAUB BHELS 1 ) otish Bepe Bl dhthy
preferred tmvpdraadlsng systein i3 thatigeat froincths wamhngkmxmlbumﬁeﬂtmllmamd assist in
controljer (o n
ndust r1Gs HiRRing BritpbHshite Be HEIREEATTRAS LI RUR dHBG AL E Rl
preci sel y cmmenmmofmmﬁsyﬂtﬂn preferably even within 2F, of the
desired tenperat yijginPHORH bAkd0Hro&si fn%éﬁ{e%cl:faﬁgidéza&ﬁmhﬂ @4@%& Gl shoRAVAL,
based on a signal Iha |s pro lopal to th dléefr ensor

- t ghper at ur e€Epdd miwtese 0 Ssaé%mlrﬁﬁiﬁ gF th ei% P RROgRCti 2T t he
S{o) lbl ? state sﬁiﬁ@idnﬂ%y&liawéd)aﬂll baxiedﬂemﬁreshmakatt dﬂi‘ac’tefrﬁﬂef ﬁi Y53 tbﬁdy\:ﬁﬁ’g:onsumpﬁon
subst a const,a ra an n_one. pr [re

enbodi rrte Wlhélﬂrﬂg? cﬁy%h ‘%%Flﬁﬁéctl AR COHEe nﬁé@ % fanhe moyed
ei t her typemt«b thnmmbrohhmhserlfsr dlspbxysmd saltj Ifc,mrmed@r@peml thermamnmgg Gomppentent e
t herein. H‘ﬂ(ﬁ?ﬁ

t he heat sourcﬂﬁ*an %gdéﬁ %&%crﬁgﬁgélﬁ %{)@?Pﬁp s%géﬁo@ygiﬂwﬁb%@@égﬁ ngs
i naccur at el yregh-bakeimojstue profife aftena myshsherter time,inthe mmgs, l}aqﬁ]b‘{ef next to a
heatl ng CSILI or LFOBBéninrilliéhceTlﬁtﬁlﬁ*tl;iB/ﬁﬁidlﬂﬂdl @érs@@dlﬂi%wlaﬂﬂﬁ; a:owaﬁhmoda@ ng
system epic i n a nec nmodul.ar wher e
The morZhanGrliginad i HesF eribtige tRE pEiERe Fate can Buse f Al subbort the
conpartne nt frb2én peoklicts befogh warnmg)zmdaclh_ﬂn ean kappottiibe bakadhmnducem the0. |t
shoul d be upglenstangd: s, iSprBRhGERTHS Blacdd O HR'HF s WaGR RMAtedaRhAfCt S

over about

s_-,.

compartment and the trays can then simply be relocated to the merchandiser.

25 EXAMPLES
The invention is further illustrated, but not limited, in the following working
examples, where all percentages and parts are by weight.

Example 1: A Prior Art Thaw and Serve Cookie
30 Cookies having a 4 inch diameter were previously baked and frozen. These cookies

were thawed under ambient conditions and the moisture content measured over time at the
outer zone, central zone, and an intermediate zone therebetween.

Moisture Content (%) Edge Zone Intermediate Zone Central Zone
After 1 hour 58% 6.9 % 8.5%
Afier 3 hours . 58% 8.1 % 8.4 %
After 6 hours 54 % 7% 8.1%
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30 to 60 mnutes before they have both a suitable dual texture and are
suitable for consunption. In this nodular system frozen copl3| gg]' 2005
previously baked can be thawed and rapidly warnmed in the war .
conpar t renfolBoesis! €ss than about 10 minutes, preferably. lmﬁd%%@bout
5 mnutes, and nore preferably in about 1 to 3 mnutes to permt nore rapid
sal es of baked products. The warm ng conpartnent 120 is preferably sized
and configured to receive the same size support surface 45, 50 used in the

hand t ment
120" can be. a5 SebhoRriea e B66tdeS B cbtding K the BB R fap bl Sual LA GRTRBE | CE1
45, 50 can bwistaedpss fromvtheraueronpalhng cogkies twatedyl thavediandsenad alfter having
di sposed ong @nﬁu&@émtﬁ%{b%ﬁ cbﬁahom@ﬁeﬂ m&@ﬁs& deglrf-ﬂ‘ﬁtoas

conpartment for sufficient tinme to begin't war m ng nsur frerent for
the desired noisture gradient in the baked products to be destroyed Once

sufficient PREMHRD. R@l&%‘ﬂ%ﬁﬂmﬁ&d‘@sﬁ?BW{r&I@Hﬁface can be renoved from
the warm ng conp and e merchandiser.to be slowy warmned
for di spl ay, _sal SoOkiF NaGRE A ICD FIapAies BpAGiouTlE pashn T hsge perkies,
?r r imgedt f] owaeaplaédrd;om ejsmmﬁd rleeackl in Ethdﬁpaﬁiﬁiélabamfaratﬁilﬁsdd&l_‘l)_ Rvatgh aﬁﬂrai lhjﬁEtnt
o keep the i ser | GGES consu .S nen
conveni ent | 96“29 a@mtwge A& %’pg %:bé? 28f apeq ?feggﬁ%e? W Sm d’Z%’ﬁture
baked pr odcarttentsafithe amoklmmsameasurcrhmrtthmﬁ thesotiteyzomts nemich] zone)iafld ahhe

need t r . r e
wher e glnd O\ﬁ&%ﬁeﬁﬁt@%on%@%ﬁeﬁ gg’l}&ﬂvﬁé‘%% h{ehe need‘n’ tfon? O?ﬁlésgg{)/%%aglf&ca Of P]e L.
tine or to alter the oven settings fromother typical uses, can be used in

aretall (GRARTARGR GhO[© Tedd AV en]! nBohediEBFRRE [T OPAal Zone

economni c, e+ =20

02/ 098235 | PCT/ iR 108803 The war mdy e onpar § ment |6;7t'/§'p| cal lly oper86&d4 at a

t enperatufe OfAﬁQP?t'bogx%‘r’F tp SOOE,,%% eferatEI y fro_fr:yg.g)out _3COF to 46, and

aSndianetodoon ’3

I n One e UI meTTr CTiT o 1T o G:CGIIPI I olrCu gy QUITVCUUT UTT IIUOll. I1

pref er r ed | enboliftemdbousshe war ni ng @8Apar t ment can 6pét at e from abcﬁj% 350F

H

to 425F. Thﬁﬁa Sdate® rﬁ’@zfeh%ﬂheﬁ %"*’Q&t’ﬁﬁ?{“@z‘ %IQ %%pen rha{ré’{ooalﬂ

cycling so that the corfpartnent aut o and e] ec irig, or

support suimpistaredess; e csafk%lczogeoa”ée m@hzmehqséeit iarsigrafieans, hus ae@mabé@,e.
Lhi s avoi ds?m@mrdfrn?idnﬁﬁhre aﬁer\/ﬁhdurﬁsTﬂms;i Sodlies whinkidd ﬁﬂﬁc_[@‘ideﬁﬂat‘g des aatli pe Rt :
ternatd ve an.al armca t.10.autonatica ring or buzz, when the
neat | nol Sy cTAEEPiERNF PO B replest hemneviainf fkedipaiees bitte Norasd fidnotdayn &
heat from t desired nmoistyreproiide.t nent will rise and assist in maintaining the
tenperature of the nerchandi si ng conpartnent above, which further

Example 3: A Cookie Prepared According to a First Embodiment of the Invention

Cookies having a 4 inch diameter were previously baked and frozen. These cookies
20  were placed on a solid tray in an apparatus according to the invention used to warm and
display the cookies. The solid tray had 0% open area and the apparatus employed a
resistance heating element (e.g., Calrod) for heating with no direct line of sight to the
cookies. Thus, the apparatus employed a fan to provide indirect heating by blowing the air
warmed by the lamps over and about the cookies. The moisture content of the cookies was
25 measured over time at the outer zone, central zone, and an intermediate zone therebetween,
using the same definitions of these zones as for Example 1.

Moisture Content (%) Edge Zone Intermediate Zone Central Zone
After 1 hour 5% 6.8 % 8.5%
After 3 hours 35% 6% 8.5%
After 6 hours 2.6 % 5% 18.3%
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_reduces energy costs of running the system Placing frozen baked &f%ﬁé
in the nerchandi ser typically requires a short wait, e.g. 30
m.nutes, 60 m nutes, or the like, before the baked products ar

suffici entW 02/888% and have their fresh-baked characteri st PFE/RR2908 e ady
- for consunption. Wen products are first rapidly thawed in the warm ng
conpartnent, they can be noved into the nerchandiser for display and sale.

I f war ned properly, t he warming conppartment can ;glaed t he baked products'
prepar at i on Abdemegsteted, themgthodrusingthe aprareins araording je Hisdpventioagopiled

noi st ure prafdsiréd ﬁ{osﬁﬁreq)raﬂmn&neba@é d;srbaeets &venhtp mmﬁgd'm@butef%ne lost
conveni ence%ub_ﬁ(’) Terchandl, er an ?gc? co ment are
configured t E%%Wﬁe Q BrAYIdS 3 eNn§Ryy a}%ﬁf@ ngeref@g@é spfficient
initially suﬁ@@ﬁﬁetmovideoﬂaievw,mbigﬁ&n&ef ore warm ng and then can support
t he baked products in the nerchandiser. Thus, the products can be pl aced

on the trays, warned in the warmng conpartnent and the trays can then

fSI rrplhy beI lreEM_;eé bdoOobmermlepzimdmccerdmg 4 8debhd Enfiielimantarfithovieation
wher e i pﬁfiéﬁiég%%@ il ) Bt el pletid 1Y Bt B HiBR Siolps

and Serve CowiEdlaced Ion@eeqbdvtraygmaam eneppmtamcerdlm te therisvérdionluged tok weirmnd
frozen. The t
Shd RspiiPthe cibkfes! ThURHIY RIF ha@@é’d @}Eelra?é;c{(}ﬂie&ﬂhe ﬁ?ﬁﬁﬁsfzegﬁﬂoy d

noi sture _content "nmeéasur.ed_over .tine at”the
an i nt edRedicaneectiondeating belomiheriray\e vermthe eopkies A smalpifeap was provided

oz/gnil (% e 2 ”5$X]§§/&n3ﬁ96§ﬁdﬁdg:ﬂ42 h%ﬁ’(f)}ﬁ o 86l dndlthé Gy %ﬁ%ﬁbt%%‘%‘szgﬁ éﬁaﬁﬂg' bf thed
0 el urs

PQT/ EPO2/ 053BSIRYIE ﬁﬂﬁﬁwmﬁl it ol e gishoteey 3\‘9 frmces w& Th moigtue

~an'insuffi cmentendof/theg:pohres waslmeasnnedlmstxmbraometdmermme,rcenuabzon'éhmd an

cooki es mer g oA SEFUGHAA" e M8 XRDacARHDhL BF ALSL L D ATRLSMple 1.

:I.'

condi tions crlé no%I he nost 8'2’5
Prior Alf Apparatus USI ng a Wre Rack Cookies having a 4 inch d| ameter were

P;g‘é' ioﬁslay‘ %@ﬁr@@%ﬂeﬁ’gg The%g&@ﬂ:es tm lﬂgﬁ; %&'%ﬂe an oPeRnihf Bone
After 1 hour 4.9 % 6.3 % 8.8%
After 3 hours 35% 59% . 89%
After 6 hours 28% 56% 8%

As demonstrated, this second apparatus according to the invention provided a desired
moisture profile in the baked products even up to 6 hours. Again, the outer zone lost
sufficient moisture to provide a crispy, drier edge and the central zone retained sufficient
20 moisture to provide a chewy, moist center.
The term "about," as used herein, should generally be understood to refer to both
e numbers in a range of numerals. Moreover, all numerical ranges herein should be
understood to include each whole integer within the range.
In some embodiments where the term "substantially" is used, that term is generally
25  defined to mean at least about 90 percent of the value referred to, preferably at least about -
95 percent of the value referred to, and more preferably at least about 99 percent of the
value referred to. Correspondingly, the value will not be more than about 110 percent of
the value, preferably less than about 115 percent of the value, and more preferably less than
about 101 percent of the value. Thus, for example, if the temperéture is 95°F and is
30  "substantially uniform" it will be not less than about 90 percent or more than about 110
percent of that temperature.
The term "baked," as used herein, refers to a dough product cooked to some degree
to create a moisture gradient therein.
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cookies. The wire rack had approximately a 78 % open area between wires.
The noisture content of the cookies was neasured over tinme at,t H@
zone, central zone, and an internedi ate zone therebetween, u5|31éﬂﬁh2
defini ti oReo@lpdhese zones as for Exanple 1. Miisture Cont eptT(E¥)i663063
Zonel ntermnmedi ate ZoneCentral Zone After 1 hour4.2 9%6.7 8.6 % After 3
hour s4. 29%. 7%. 6% After 6 hours2%.5 %% As denonstrated, frozen cookies
warmed by a prior art apparatus have too nmuch drying, or noisture |oss,

fromthe central 7085 be hiferoidba thet MEiRdARIALS hoPtoBeHinltbd ¥ ihe cRit configuration

accept abl e, anount noi st ure over hours. _Thu cooki es war e

devi ce t hatasgidastrated and descaibed thSP“boﬁ‘?faF‘éﬁa% 'tp‘ih@’tl@c‘!e apparest that gyarigtybek ed
product s bema&rié’ﬁws&!d%d%uﬂ@ble e Gsedn tReSImBsk lﬁan &tlﬁé@o& o fﬂakﬁ}g s IRiRion

A Cooki e Prepa Acco a First Enb e ln on i es
navi ng o 4 sovering Fhiedoentsd Beftupibhs ArepSinsl A Srmeditr modiitatioy heduy
vere pl @cedatwmaalébyloderofapdmaryakﬂbimhe attlfmxﬂdmhshw@ré setifbeth hereb)tdrdyy used

to warm and i spl a £00 The % 0 rea ang, t he
appar at us e‘?‘?ﬂJ‘gB E %’m?’gtg g}?ﬁe?%’aatr? gg%hel?ﬁ/w’(q@ngtg Qﬁ? %ch}‘cqur ?&Qﬁtl ng
with no di riavéntiomass dﬁﬁmdgiyttheappdndedctamhses Thus, the apparatus enpl oyed
a fan to provide indirect heating by blow ng the air war med by the | anps
over and about the cookies. The npisture content of the cookies was
measured over tinme at the outer zone, central zone, and an internedi ate
zone therebetween, wusing the sane definitions of these zones as for
Exanple 1. Moisture Content (9% Edge Zonel nternedi ate ZoneCentral Zone After
| hour5%6. 8%8. 5% After 3hours3. 5%6%8. 5% After 6 hours2.6%%8.3% - 3 OCT
2005 WO 02/ 098235 PCT/ EP02/ 05903 As denonstrated, the method using the
apparatus according to the invention provided a desired noisture profile
in the baked products even up to 6 hours. The outer zone |ost sufficient
noi sture to provide a crispy, drier edge and the central zone retained
sufficient noisture to provide a chewy, noist center. Exanple 4. A Cookie
Prepared According to a Second Enbodi nent of the Invention Cookies having
a.4 inch dianeter were previously baked and frozen. These cookies
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_were placed on a solid tray in another apparatus according to the invention
used.to warm and display the cookies. The solid tray had 0%-opeBChrda5 and
t he apparatus enpl oyed convection heating below the tray to warmthe

cooki es. AVOBAIN8235r gap was provi ded between the conducti orPEREERI2A§®0oi | s
~and the tray to facilitate nore uniformheating of the underside of the
tray on which the cookies were disposed. No fan was used. The nvpisture
content of the cookies was neasured over tinme at the outer zone, central
zone, and an internediate zone ther ehEHEELAIMSng the sane definitions of
these zones as for Exanple 1. Mdisture Content (9% Edge Zonel nternedi ate
ZoneCentral Zone After | hour4.9%. 39%8. 8% After 3 hours3.5%. 998. 9% After 6
hour s2. 8 9% Véhatgsslaimedifonstrated, this second apparatus according to the

i nvention provided a desired npisture profile in the baked products even
up to 6 &ours. Again, the outer zone lost sufficient noisture to provide a

ot ovi e a chewy, i ot ASIHERAIER for Biilebih Al Saniihe jrgtiSRy eARIT alich °
general |y b]@ll'dﬂiiéfsr Lﬁid@ﬁdoﬁtﬁ)lleﬁfcﬁ'ﬁin@(tohdiﬂbns,ﬁ%\ibﬁE:&mbﬂse%: range of nunerals.

Mor eover, a nunmerical ranges herein should be understood to include each
whol e i nteger wi tapisaclosurehaving oneprypese wathmenthers thal defing apfiaterier space, with at

"substanti ajl v, | , ' . ' east
about 90 perceiht btoRid opk B ind BTy E B R huertfont M feasfoiFllydhe FiGRoess
percent1@f idie theinberidrabace, atllehst, onestppat sunficelfor aippyrtitis dneastmard Pievidlsly
percent of the :value réferred to., Correspondingly, the value w Il not be

more than abwtRd dongbgupduis thet contpia apredelermingd aygpgsmpistye {ewehtherein: and 5
percent of the valyg: sAnce fﬂéﬁo‘??\gai Het¥dhit e Eﬁ@&uﬁ@ﬂléfgﬁ% sBEpG&E Yarfale

~theé value. Thus, for exanp t e tenperature Is :
“"subst ant i aténtaciniaf least'a portion loff tHeepravipukbly dmked prodatts so 1 thuse pertionsrareor e

th bout 11.0 t of th t t . T t " hak "
ner i n, 1 of Sreldel HEorR Sl ssmbint s BBE Retied o SERLUGER SDAE 5t Bl 3 the
I St U B5 01 Bk Arollis  dnfrolbd o e HinAR0 Bl BORATICRGT FPRARS A

is to be understood that the invention is not to be limted to the exact

confi gur at | predugts atiepsentinldy the same leeel esithrse of reshiy bakest predueisifer, a periashofitd
be apparent; L oaly dt ¥HoLE Y Of

2. The merchandiser of claim 1, wherein each support surface includes a tray
20 member adapted to receive a baked product having a relatively flat base portion and a top
portion, the support surface having a flat upper surface that supports and contacts the base
portions of the baked products so that the base portions are shielded from heated air in the
o enclosure and dry at a rate that is different from that of the top portions of the baked
= products.
25
3. The merchandiser of claim 2, further comprising a mounting structure
associated with the enclosure for mounting and positioning each support surface at a user
accessible location and wherein the tray member includes a lip extension on at least one
side thereof to assist in preventing baked products from sliding off the tray member, and the
30 tray member is removably mounted upon the mounting structure to facilitate product

placement thereon and cleaning thereof.
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materials would be suitable for use in the conposition or nethod of making
the invention according to the Detail ed Description. AccordlggQFT ns "
expedi ent nodifications readily attainable by one of ordinary“s |~ I'n the
art from psure set forth herein, or by routine expggigggahason
therefro Raépgb%%%ned to be within the spirit and scope of ﬁ I nvention
as defined by the appended clains. - 3 OCT 2005 WO 02/098235 PCT/ EPO2/ 05903
THE CLAMS What is clainmed is: | . A nerchandiser for displaying and

warm ng previously bakm@g fsdRdhdief 6fttaif mﬁaémqmerid%sh@dmémﬂessfmnt and rear
condi tions, which conprises: an enclosure having one or nore wall nenbers
that defi newalis,iantdh¢ heat spurse comprisesalecttiea] dumingtion whichogensrateslightite wal |
menbers bei at |ea rture for. access . into the

i nterior spﬁ@lénma‘te%ﬁ%é ed(mg& S‘&?l? P‘T’%g p ARG ALBH e SCl9F% e nor e
previ ously baked dough products that contain a predetern1ned aver age

moi sture | evel therein;, and a heat source for providing heated air in the

encl osude wher ei . t he Thepperehansiser afelaim drwhareia the cleetzical lélupnnaticmmmpmm
revi ousl cts so t 0sS L ORS shi el ded. f,rom

Pont act v «Pen L Bebie dpated dfmmARRIR by <BBams & frbsilied At hered

products i Sai¢ Qubstaitlafly vndoriytoiatd theera9 anbérantithe BalddProdiots thefeon.

properties of the products at essentially the sane | evel as those of
freshly baked products for a period of at |east about 2 hours. 2. The

mer chandi ser of ¢laim wh | 401 i cI S ra

menber adapt ed t§ recéﬁ;‘(‘ié“%{g%%d?&%faéﬁ“?’%&@gﬁéﬁ@% a "rq’?i"fts“kt‘ %tggeof
por ti onygandabibut 79 Wab 1301W ahd aresplagedrdboat! 14 a@efrdia tha@aypmehdler.upper surface

t hat supports and contacts the base portions of the baked products so t hat- ‘
the base portions are shielded fromheated air in the enclosure and dry at
arate that is differ Sfadd aked .
products. 3. Thle7 nergjlltgr%%ser (E)%I. fgﬁ%ﬂg&ﬁ% P&fel%h%g?r%%g%ﬁglg noulﬁ?flmrlllg
structure ¢lement forddating thetairdn dincé¢redosuees fthnfhemnglelen@nabeﬁngdensated)mﬁﬁglmﬂgh

support surface at ser. acgcessible lo a and wher.ei tray  nmenber
i ncl udes a Vg @?%%%&Ee%ﬂr"g{“’tﬁéﬁ fray shc é’iatj&"?cﬁﬁ?lgﬁ?t b(eB Q the prpducts on
br eventisng iighad iy @l SISl filigaRifld.Ne tray member. and the tray
menber s renovabl'y nounted upon the nounting structure to facilitate

pr oduct

8. The merchandiser of claim 1 wherein the heat source operates to maintain
the interior space of the enclosure at a temperature of about 95°F to about 150°F and the

baked product retains its organoleptic properties for a period of at least about 6 hours.

20
9. The merchandiser of claim 1, further comprising a temperature control ‘
system capable of maintaining the heated air at a temperature constant throughout the L )
enclosure to within about 10°F of a desired temperature. B
25 10.  The merchandiser of claim 9, wherein the temperature is maintained at a

constant to within about 2°F of the desired temperature.

11.  The merchandiser of claim 9, wherein the temperature control system .
comprises a proportional controller having a control circuit and sensor signal that iegulates
30 the electric power based on a signal that is proportional to the differential of sensor
temperature from the set point. '

12.  The merchandiser of claim 11, wherein the temperature control system
comprises a solid state rectifier integrated with the control circuit and sensor signal to
35 provide the constant temperature.
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. pl acenent thereon and cl eaning thereof. - 3 OCT 2005 WD 02/ 098§36 05
PCT/ EPO2/ 05903 4. The nerchandi ser of claim 1l wherein the enclds p@ il
includes front and rear walls, and the heat source conprises el ectrical

i | | uni nat iv60 0M8P82B5 generates light to illuminate the baked BSsBERA2{0§904s
-well as heat to warmthe air in the enclosure. 5. The nerchandi ser of claim
4 wherein the electrical illumnation conprises Ilight bulbs that are

arranged symmetrically within the enclosure to direct light and heated air
substantially uniformy toward the tray nmenber and the baked products
thereon. 6. The mMér chari merchahdisdrasfreldinvd) eviesrein iletelipgbituia it ditroliey €urther

total wattage of. abeut. 75 to 13 an . pliaced. about, 14 cm frgmt
{ray menber Comprisert st e ebBormter BlaARS ofHifieBT T ik APerifeApd Babt Boat
conpri ses astwre¢ tonapcusdtelyenonifarthdeaipenafutenia the endlosuréie encl osure, the
heati ng €l enent being |ocated sufficiently away fromthe baked products

and tray such th di rect contact heati.ng,.of t.he oducts on .t tray by
the elenent is sﬁgsta Fg?‘?’ﬁ“é‘?f@i‘ad@&“é?&ﬁﬂaweﬁ‘iw -g;;g}gfpv&ugs'rha%ex
wher ei n t hechifidés aiftiek eOnPERSPAS fng QOndRidHs SvRichicBbpridégr i or space of the

enclosure at a tenperature of about 95F to about 150F and the baked
product retai ns iansnelogenedlaying an iptesies spacesatleast ane depnker gecess inte dhe inderiorn

6 hours. 9, The handi ser cl al further i Si eratur
cont ol sy A XI5B PR POt SRk M Prel e Eer BRR RS AR GhcRied Bt
const antg t heent refl&@rmiiedla08tape nidistibe 16V ¢1 oflaboiit SLOF pércanti8sweiplt therein;
tenperature. 10. e nerchandi ser of claim9, wherein the tenperature is
ma\i ntained @da constant to within about 2F of the desired t enper at ur e.
11, The nerchandi ' . inQt t el
Gomprises a propditriurte R BroistiaHedled o/ 15 AEERIbAY e onBYR sEiface
si gnal t hat comgeth at leasttshgoreiba of theccopkies so fixst ¢hbse poaticrisge shiehdet from direct
proportional to the differential of sensor tenperatyre fromthe set pojnt.
12. The ner EPRIAvEh ineated: 3 Juch t_&ﬂéﬁ%ﬁW’%BF ROHHUPAR e Srl_aﬁogfy@feéiﬁo
conpri sgs anpglihith e BtEmbRplic Préfertitd G Wadn¥d E&l&@seat%%ﬂtﬁl&y:‘;f_hé Sdthd 1638Fas
sensor signal to provide the constant tenperature. -24 - 3 2005

those of fresh baked cookies for a period of at least about 2 hours.

15. The cookie merchandiser of claim 14 wherein the enclosure includes a roof

structure for receiving and concealing the heat source and the vertical walls include a front

20  wall, pair of side walls, and a rear wall disposed between the front and side walls, wherein

at least the front and side walls are at least partially transparent to facilitate viewing of the
baked products therein.

16.  The cookie merchandiser of claim 15, wherein the roof structure is adapted
25 on at least one outer surface to receive advertising concerning the cookies therein, which

advertising is visible to the user.

17. A method for displaying and warming previously baked dough products
under controlled drying concﬁtions, which comprises:

30 - providing previously baked dough products that contain a predetermined average
moisture level in an enclosed space upon a support surface such that the support surface
contacts at least a portion of the baked products; and

providing heated air in the enclosed space so that those supported portions of the
baked products are shielded from direct contact with the heated air to control the drying of
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WO 02/ 098235 PCT/ EP02/ 05903 13. The merchandi ser of claim9, wherein the
tenperature controller further conprises at |east one theraﬁnﬁﬂ&rﬂmﬁaced
sufficiently far fromeach aperture and each heat source to accurately
noni t or t % dgRgiat ure in the enclosure. 14. A cookie ner pbogmposesoos or
di spl ayi ng'and warm ng previously baked cookies under controlled drying
condi tions, which conprises: an enclosure having an interior space, at

| east one door for access into the interior space, at |east one support

surface formoigipeefiomghe hakedrpradiats ii}lcbtﬂ saintain Beiktcargensdenticandfnattextypnt ai n a

Pherein - oppaiteeat cunniaby il s Tored o RRELr Sty iy B el i ot

wherein thelmtzﬁgﬁfsace contacts at |east a portion of the cookies so
that those portions are shielded fromdirect contact with the heated air
such that the drying of npisture in the cookies is controlled to maintain

Level 93 those a1 aic 1ak8d of SGtas ek SicF 2aRipPRSiRbldio tp Hipied M in
hours. 15. theeneRRkd SpdeRNte B@diﬁlﬁ tie dtntrellad Elgﬂﬂgo sheedaked Prodaas! osure

i ncludes a roof structure for receiving an nceal i ng the heat source and
‘the vertical walls include a front wall, pair of side walls, and a rear

wal | di sposed be en e i | |s, . i . . t front
and side walls aaéfeat ]fﬂe;ans}%ﬁlggﬁ ?iaagﬁs/l sﬁﬁﬁéﬁ%ﬁ}%}?‘;&%&gﬁ l?l&?g | e|de\t}?v|gng of
the baked gugibistufe éfdoat 95°F16.150Mse hakike bakeéd proddiis estaif their argﬂnib!iapuc
wherein the roof structure is adapted on at |east one outer surface to
recei véoadvmopﬁglqsé‘ob%ﬁ@é?ﬁpﬁgquﬁéaE%lé@fﬁ herein, which advertising is
visible to the user. 17. A nmethod for displaying and war m ng previously
baked dough products under controlled drying conditions, which conprises:
provi di ng previo@8ly lfi&ieaﬂeﬂiod@ﬁclalmdﬂg:wheteﬁmthe@bnghpmdacmsqnimdednmeﬁozen
average noisture level in an encl osed space upon a support surface such
that the suﬁfﬁ'@rt surface contacts at |east a portion of the baked
products; and providing heated air in the enclosed space so that those
supported portions of the baked products are shielded fromdirect contact
with tHé heated air toamﬁhqd)fordimlamgargiwanmaspaembzmd\nmmgmdw%

controlled drying conditions, which comprises:

providing previously baked cookies that contain a predetermined average moisture
level in an enclosed space upon a support surface such that the support surface contacts at
least a portion of the cookies; and

20 providing heated air in the enclosed space so that those supported portions of the

cookies are shielded from direct contact with the heated air in order to control the drying of

moisture from the cookies and to maintain their organoleptic properties at essentially the

same level as those of freshly baked cookies for a period of at least about 2 hours.

25 22. A method for providing a moisture gradient in a plurality of previously
baked products which comprises:
disposing the previously baked products in an enclosure on a support member
therein that contacts at least a portion of the base of each product to inhibit moisture loss
from the products; and
30 circulating a heated gas within the enclosure to provide the moisture gradient in the
plurality of baked products over a period of at least about 2 hours.
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. PCT/ EP02/ 05903 noi sture fromthe baked products and to maintain their

organol eptic and/or texture properties at essentially the sade}(Te8ls as
those of freshly baked products for a period of at |east about 2 hours.
18. The nV@8YOW3T| ai m 17 which further conprises circul at Fhd BNt ed
-air in the enclosed space to assist in the controlled drying of the baked
products. 19. The nethod of claim 18 wherein the interior space is

mai nt ai ned at a shenp f 959

products retain t 3'ei re%l?etglgéltgf)ggf ?%ﬂgrngg}rﬁﬁe%}s&%glrzea%a&tg? fj‘%%éag?‘?l %ﬁ‘%%gegﬁ about
about 6 houBd pefent dhike ascsftbach peddvictredntactsvtersapport heenttse othdrthe nelbsiu® is
provided in a frozen state. 21. A nethod for displaying and warm ng
previous| y Kardgredand agangedde redisa thelosyof meistug thasglom: ons, whi ch
conprises: providing previously baked cookies that contain a predeterm ned
average noisture level in an encl osed space upon a support surface such
that thes support 2qur f afhe aetiodadflaiin 22,addth furfles comprisds Heating dkgR30 aand
provi ding heated air in the enclosed space, so that .those supported portions
of the  cooBrlsterminesFmPerEEITT fo,HREm be brevisnelichakes prPduct anbwhersimsairleast about

order to CORpjL ' ' t | and to maintain
their organgpg%%ﬁe%p‘gfr@%é?%%e@ag?B&%%ﬁ%‘lﬁgﬁtgmteﬁeﬁp%m evel as those of
freshly baked cookies for a period of at |east about 2 hours. 22. A nethod
for providing a nmpisture gradient i_nzﬁ pluraljty of &&gx‘i ously _baked

t44e ot

products which cdfpri sk meghed ot Flaim2Re Whetein app geRteal portipnyand an
I . . .
The basy of Duftr PR B0 ouc oEC il bfifon il Aflofsle grfifiSht HufiBbirrilds &

‘ciy cul at i ngleastwbmut 8 pgeentwiater cortemt inrild caxtirak poxtiopraf thelbaked prodict and below
~gradient in th | urali of baked products ov, | od of at |east
about 2 houf 9“%-7%r@?f%§°wg%%§§§%pm%?gg%@ UCtThe et hod of

claim 22, wherein the heated gas is heated air, at |east about 34 percent
of the base of each product contacts the support nenber, and the enclosure
is configured adé- ar rEwgeethed of elaire St wheregs thegentral partior rapresentsitherinnenmost

The met fSOd §§ t§ k@ %“o?-ﬁre a%g &J\mf]%% Q»? Ehecﬁ'ﬁﬁﬁét%ﬁa ﬂlPee éﬁtlﬂnlgo&lgﬁ r&ﬂgse'h?s tﬁe

outermost 17 to 33 % of the area or volume of the product, and wherein the moisture
gradient comprises at least about 7.5 percent water content in the central portion and below

about 4 percent water content in the outer portion after about 6 hours in the enclosure.

20 27.  The method of claim 26, wherein the baked product is a substantially round
cookie of about 3 to 5 inches in diameter, with the central portion having a width of about 3%

inch to 1 % inch and the outer portion being a band having a diameter of about ¥4 to % inch.

28. The method of claim 22, wherein the Reynolds No. of airflow in the

25  enclosure is maintained during warming at about 1150 to 2300.

29. A baked cookie having a dual texture and an average moisture level of about
6.5 to 10 weight percent water moisture after baking, which cookie maintains its dual
texture and average moisture level for at least about 2 to 8 hours after baking and during

30  warming for display to a plurality of consumers.

30.  The cookie of claim 29 wherein the dual texture comprises a central zone

having a width of at least about % inch at the center of the cookie and an outer zone of a
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predeterm ned tenperature to warmthe previously baked product and whergin
at | east about 50 percent of the base of each product cont acgsﬂ@'hélﬂ@ﬁrpport
menber. 25. The nethod of claim 22, wherein baked product has a central
portion argp fsleeseist €r portion arranged about the central popCTmPp2/e5903 a

noi sture gradient that conprises at |east about 8 percent water content in
the central portlon of the baked product and bel ow about 7 percent wat er

content in out er f t ke .odu e netho cl ai,m
55 wher of bRV 2 Bidh of B Bt BEpLR A ARG Hie sl of e SPole o oSt
area or Vol sygut tHe delifalProdVadd Whekelid e Quite? rzoﬁehag PoweEMMEASIHNS Sorftdift than the

outernmost 17 to 33 % of the area or volume of the product, and wherein the

nmoi sture oeeatiabraneconpri ses at | east about 7.5 percent water content in
the central portion and bel ow about 4 percent water content in the outer
portion after about 6 hours in the enclosure. 27. The nethod of claim 26,
wherein the baked product is a substantially round cookie of about 3 to 5
inches in diameter, with the central portion having a wi dth of about 3/
inch to 1 '/4 inch and the outer portion being a band having a dianeter of
about'/4 to %inch. 28. The nmethod of claim 22, wherein the Reynolds No. of
airflowin the enclosure is maintained during warm ng at about 1150 to
2300. 29. A baked cookie having a dual texture and an average nvoisture

| evel of about 6.5 to 10 wei ght percent water noisture after baking, which
cookie maintains its dual texture and average noisture |evel for at |east
about 2 to 8 hours after baking and during warm ng for display to a
plurality of consuners. 30. The cookie of claim29 wherein the dual texture
conprises a central zone having a wdth of at |east about 3/4 inch at the-
center of the cookie and an outer zone of a -27 - 3 OCT 2005 WD 02/ 098235
PCT/ EP02105903 band having a width of at |east about "/a inch adjacent the
edge of the cookie and di sposed about the central zone, and wherein the
outer zone has a | ower noisture content than the central zone.
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