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provi des an oven for the heating of so a food product. The oven conpri sing
a conveyor, a plurality of heating elenents disposed above said conveyor,

and a pl ur aRi tDessriptien of theoRelatedAect ed to a top surface of the oven. The
reflectors are di sposed on an opposite side of said heating elenents from
sai d conveyor. WO 2008/ 033519 PCT/ US2007/ 020030

IS Conveyor ovens used to heat food products are well known in the field.
Typically, these ovens use a motorized conveyor to move a food product through an
oven, where it is heated by heating elements located above and/or below the
conveyor. These ovens typically experience problems with heating efficiency due to
heat loss through the entrance and exit of the ovens, as well as through the sides

20 and top of the oven itself. In addition, in currently available ovens the food product is
heated inefficiently due to an uneven concentration of heat energy throughout the
oven cavity. Currently available ovens are also wasteful of energy in that they are
operated at full capacity throughout the hours of use, even during long periods of
time when food products are not being cooked. The present disclosure overcomes

5 all of these disadvantages of currently available ovens.
SUMMARY OF THE DISCLOSURE

In one embodiment, the present disclosure provides an oven for the heating of
30 afood product. The oven comprising a conveyor, a plurality of heating elements
disposed above said conveyor, and a plurality of reflectors connected to a top
surface of the oven. The reflectors are disposed on an opposite side of said heating

elements from said conveyor.
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bei ng $upetdeatected within gaid set periogdf ig.se the proper voltage to the heating
el enents. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a front, right side
perspective_view of the oven of the present 3o disclosure; Fi R 21is a
front, ri ght'hgiraethedrypeentswunngcessary pomer spapu@ptien by the axenhAa .

tr qQSp%ﬁ%llérrc%'ﬁtbeoﬁggé to Getect when there is a long period without a change in
temperature inside the oven, which signifies that a food product has not been passed
through the oven in that time. The controller then lowers the power to the heating
elements and shut off the conveyor, thus preventing the unnecessary use of that
power when the oven is not being used. A user can set the oven back into normal

20 mode manually.

The present disclosure can also have a control for displaying the power
supplied to the heating elements, which can also be located on the side of an oven
face. A voltage identifier feature can detect the voltage being supplied to the unit,

25 and pulse the proper voltage to the heating elements.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front, right side perspective view of the oven of the present
30 disclosure;

Fig. 2 is a front, right side perspective view of the oven of Fig. 1, with a

transparent front panel;



WO 2008/ 033519 PCT/ US2007/ 020030 Fig. 3 is a top, transparent view of the
oven of Fi Fig. 4 is a front, transparent view of the oven of

. Fi
5 Fig. 5W§2308)(q36ﬂ’? side view of the oven of Fi g. 1, Fi SCT@SF@”@Z?O??)n;

transparent view of the oven of Fig. 1; 10 Fig. 7 is a top, transparent
view of a sg@@qsg‘r@?dtrgﬁg pareht Viedy vee d?/fenth‘?-'l%p’f .esent disclosure; Fig. 8
P,

is an exploded to ransparent view of the oveh of Fig. 7; and 15 Fig. 9
is alogic and fl ow diagram of the controller of the present disclosure.

DETAI LED DE CRIPTI THE osuU Referri Figs. 1-6, and Fig. 1
speci fi cal | §'9-8/8 q\lgnq:papﬁgarﬁpg@mo_ egﬂ@&‘ﬂ{}ﬂ!ﬂe ‘conpri ses top surface
20, sfront surf ace 30, right side 35, rear surface 40, |left side 45, and
conveyor 50. The term "oven" as used in this specification refers to a
devi ce t hat Figs Sdapatight side Miext ohile amenkofityg. toasting, or otherwi se treating

food products with heat. !5 Right side 35 further has right side opening
37, and left side 45 has |eft side opening 47, so that conveyor 50 is

si tuated al gRp 6iBe RANS trahspaent Wewosretheilendf Fighet 47, and extends past
t he openings. Thus, the user can pl ace the food product to be heated or

toasted onto conveyor 50 near |eft side opening 47. The food product is

(artcussea B duf 4 huReahdant Vel STERSnCEALBAY TnS ¥ e 20 o

oven 1@résdnt BR¢sargubst antially parabolic shape and covers conveyor 50.
Referring specifically to Fig. 2, top surface 20 has a plurality of 3 WO
2008/ 033519 PCT/ US2007/ 020030 reflectors 22 connected to it. Inside oven

neating. ol ohthies o Sxfaded I Hahsfora e, o 2 oVeh & =R A and ! over
S Fig. 9 is a logic and flow diagram of the controller of the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

Referring to Figs. 1-6, and Fig. 1 specifically, oven 10 of the present
20 disclosure comprises top surface 20, front surface 30, right side 35, rear surface 40,
left side 45, and conveyor 50. The term “oven” as used in this specification refers to
a device that is capable of heating, cooking, toasting, or otherwise treating food
products with heat.

25 Right side 35 further has right side opening 37, and left side 45 has left side
opening 47, so that conveyor 50 is situated along the axis of the two openings 37
and 47, and extends past the openings. Thus, the user can place the food product
to be heated or toasted onto conveyor 50 near left side opening 47. The food
product is heated by a plurality of heating elements located inside oven 10

30  (discussed below), and can exit at right side opening 37.

Top surface 20 of oven 10 can have a substantially parabolic shape and

covers conveyor 50. Referring specifically to Fig. 2, top surface 20 has a plurality of
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present disclosure thus saves considerably on the 4
Conveyor 50 can further have a number of support rollers 52 disposed along
its length, which support the food product to be heated and convey it through the
20 oven 10. Conveyor 50 can also have an additional brace 58 to provide additional
support. Support rollers 52 are operably connected to right driver 54 and left driver
56, which turn support rollers 52. Referring specifically to Fig. 4, right driver 54 is
operably connected to a stepper motor 60. Stepper motor 60 is operably connected
to a power source (not shown). In the shown embodiment, right driver 54 is
'5  connected to stepper motor 60 with a belt; however, other means of rotating right

driver 54 and thus support rollers 52 are contemplated by the present disclosure.

Referring specifically to Fig. 2, oven 10 can also have controller 70. Controller
70 operates a solid state relay that regulates the amount of power being supplied to
0 upper and lower heating elements 24 and 26. Controller 70 can measure the voltage
supplied to oven 10, and pulse the correct power to upper and lower heating
elements 24 and 26. The present disclosure thus saves considerably on the
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products inside oven 10 while it is still in that process. This feature
t hus saviemalicall haunliserowarsavingsdaatures in elurenthyeavailahle ovenss whictoul d
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speed % scu%rﬁvaegl g rbu‘Lt_)t(c)mto? piotwser sldsﬁtlé:%l Sl,iﬁgg Iit'wiII take some time for the
temperature inside oven 10 to recover to full operational level, upon activation of the
0 recovery feature by the user, controller 70 will initially restart conveyor 50 at a slower
rate than what is customary for full operational mode. This ensures that the food
product will still be cooked or toasted as thoroughly as is desired while oven 10 is in
the recovery process, and allows the user to place products inside oven 10 while it is
still in that process. This feature thus saves on the costs associated with the time
5 that a user would otherwise have to waste while waiting for the oven to return to full
operational mode. Once controller 70 detects that the temperature inside oven 10 is
at its full operational level, controller 70 will increase the speed of conveyor 50 to its

usual level.

0 Referring to Fig. 9, a logic and flow diagram of the above described process is
shown. In step (1), the user can preset the amount of energy reduction on heating
elements 24 and 26 during energy savings mode, by setting the reduction in
temperature and/or the duty cycle. The user can also set the desired temperature of
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in step (7). The controller then raises the oven cavity temperature and slowly

increases the belt speed while the temperature ramps to the normal menu setting, as

10 discussed above with respect to step (8).

Referring again to Figs. 1-6, oven 10 also has fan 80. Fan 80 can be used to
circulate air throughout the cavity of oven 10, which improves the overall heating
efficiency of the oven. Referring to Fig. 2, fan 80 can blow air into a front cavity 32,

)5 which can be disposed between front surface 30 and the main cavity of oven 10.
The air can be circulated by fan 80 through a plurality of lower circulation holes 33,
which can be located at the bottom of front cavity 32. The air circulated by fan 80
can travel through front cavity 32 up to the top of the oven, near top surface 20,
where there can be a plurality of top circulation holes 34. The air circulated by fan

30 80 can then enter the main cavity of oven 10 through circulation holes 34. Thus, the
air inside the main cavity of oven 10 can constantly be circulated, which assists in
the even distribution of heat throughout the main cavity by convection. There can

also be a rear cavity, not shown, with a matching set of lower and upper circulation



efficiency of the oven. Referring to Fig. 2, fan 80 can blow air into a
front cavity 32, 15 which can be di sposed between front surface 30 and the
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front cavity 32 up to the top of the oven, near top surface 20, where
there can be a plurality of top circulation holes 34. The air circul ated by
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from i fishrdBetmgincevent davity. Prevented from escaping into the ambient

at nosphere. This is an additional feature o that inproves the overall
efficiency of oven 10 by preventing the | oss of heated air fromthe main

oven cavity : ' t | S - a_.secan nbodi t of the oven of
oven cavt Yref D b Bl 7 fikhE Sl EisRaReSt GREOER FEhe B, Oy
f eat ur eiscidsars)over 118, @shoven OVeith thtleiceptids Bf tefeat@re8 \Wistukled Béfiv, 110 has
heating el enent 124. Unlike |inear heating elenents 24 of oven 10, 'heating
el enen®verpi1@fs igesticalto avenadGingl e cartridge-type coiled heating el enent.
Heating el enent 124 has first end 125 and second end 126, which can be
Oven 110 has heating element 124. Unlike linear heating elements 24 of
oven 10, heating element 124 of oven 110 is a single cartridge-type coiled heating
element. Heating element 124 has first end 125 and second end 126, which can be
0 connected to a heating element bracket 127. This assembly can be connected to a
mounting bracket 128, which can be connected to the inside of rear surface 140.
This feature saves significantly on the assembly and wiring costs that are associated

with other kinds of heating elements.

5 The present disclosure having been thus described with particular reference
to the preferred forms thereof, it will be obvious that various changes and
modifications may be made therein without departing from the spirit and scope of the
present disclosure as defined in the appended claims.



0 connected to a heating el ement bracket 127. This assenbly can be
connected to a nounting bracket 128, which can be connected to the
inside of rear surface 140. This feature saves significantly on the
assenbly and wiring costs that are associated wth other kinds of
heati ng el enents. 5 The present disclosure having been thus described
with particular reference to the preferred forns thereof, it wll be
obvi ous that various changes and nodifications may be nmade therein
wi t hout departing fromthe spirit and scope of the present
di scl osure as defined in the appended clains. 7 What is clained is:
1. An ovefVihatis tlaamédati ng of a food product, the oven conprising: a
conveyor; a plurality of heating el ements di sposed above said
conveyor; a plurality of reflectors connected to a top surface of the
oven, wherein apavénief ﬂh@%ﬁlﬁg%‘f@f@bé@ﬁﬁﬂ@t QRe Bl BOPDHsIAgST de of
said heating elenents fromsard conveyor, wher ei n sai d top surface
of the oven isa$LYp¥e¥Nti ally parabolically shaped. 2. The oven of
claim1l, where ' Ihe shape
of said top Su'arbé@?@gf‘ﬁ%hﬁﬁ%gfee?eg#g’g[sgp%ﬁ%q%b?’ é%&%l sing a
controller, mherﬂumlﬂsa:fdeﬂenﬁm‘srmhhectedao iaetepaua‘ae@df e cvenpwbereireyor .
4.. The oven of ¢l ajm further gonprisin wher ei n
aaidcont rol | BRENFSre A chieeS ST an Shhi G it pEtRY BeatitichBiin g
el enents. 5. Th@npy@@c@ﬁv@oal m 1, further conprising a fan di sposed
Wi thin said oven, wherein said fan circulates air within said oven.
6. The ovahessin seid tepsuriage of e evanpisissPaigntially pargboligadlyishgrethd a
second openi ng, wherein said conveyor passes through said first
openi ng and sai d second openi ng, and

2. The oven of claim 1, wherein said reflectors substantially conform to the

shape of said top surface.

3.  The oven of claim 1, further comprising a controller, wherein said

controller varies a speed of said conveyor.

4. The ovén of claim 1, further comprising a controller, wherein said

controller varies an amount of energy supplied to said heating elements.

5. The oven of claim 1, further comprising a fan disposed within said oven,

wherein said fan circulates air within said oven.

6. The oven of claim 5, further comprising:

a first opening and a second opening, wherein said conveyor passes
through said first opening and said second opening, and

a first vent and a second vent disposed adjacent to said first opening and
said second opening, respectively,

wherein at least a portion of said circulated air passes through said first
‘vent and said second vent.

7. The oven of claim 3, wherein said controller detects a temperature inside



a first vent and a second vent disposed adjacent to said first
opening and said second opening, respectively, wherein at |east a
portion of said circulated air passes through said first vent and
said second vent. 7. The oven of claim3, wherein said controller
detects a tenperature inside 8 of the oven, and varies said speed of
sai d conveyor when said tenperature does not change a set anount
within a set period of tine. 8. The oven of claim4, wherein said
controller detects a tenperature inside of the oven, and varies said
anount of energy supplied to said heating el enents when said

t enper at upkthéawennand vaiieszaid speed afrmidtcowi/eyuir wheenssid feenperdiué doesre.

9. The ov f 6, wherekLn sai t..vent and said second vent
are incl ﬁﬁ%%an@g%%%tar% Wd nc%lsgf% ?ftm%m ng through said first

vent and said second vent is directed back into said first opening

and sai d gecon penin respectively. 10. The oven of claim}5,
further c rrpnfh‘ﬁ@ve%o Al dayhetein ﬁﬁ@F@PHOQ%Q?"%ﬁ@@WPeE?é%@éES‘de
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said front cavity and said back cavit e adj acent to an

comuni cawhen said tempsiratureniees Aol Qfsangamsaumosmh withinda sefrperiodaafitimess
air through said main cavity, said front cavity, and said back
cavity. 11. The oven of claim1, further conprising a plurality of
heati ng eBenmenThe odérs pbelaitn Bewhatdn saiddirstoevnesod sald second vent are

inclined, so that said circulated air passing through said first vent and said
second vent is directed back into said first opening and said second opening,
respectively.

10.  The oven of claim 5, further comprising:
a main cavity, wherein said conveyor passes through said main cavity,
a front cavity, and
a back cavity,
wherein said front cavity and said back cavity are adjacent to and in
communication with said main cavity, and
wherein said fan circulates air through said main cavity, said front cavity, and

said back cavity.

11.  The oven of claim 1, further comprising a plurality of heating elements
disposed beneath said conveyor.





