1 0 JAN 2005 5 Conveyor Oven Field of the Invention The present invention
relates to ovens and, nore particularly, to ovens enploying inpingenent
airflow nethods. Background of the Invention 10 Exanples of forced igN 205
i npi ngenent ovens that use conveyors can be found in the prior art. A dual
conveyor oven is disclosed by Smth in U S. Pat. No. 4,474,498 where dual
sets of air manifolds are utilized to provide heated air to two conveyors
in an oven cabinet. An inpeller arrnanyeyenOvels di scl osed that draws return
air fromthe front and exhausts re-heated air vertically into adjacent air
15 mani fol ds. Wile effective, tIFigdaf@paertibndoes not provide a dual
conveyor oven with a low profile nor does 1t provide for the easy and quick
removal of the cRVEXSER Kiéhtfn! RIAVAR &vERORRd PR -pakidlIB), MR Gvedshe
conveyor speed cannot be individually controlled. Another dual conveyor
oven is di sempbuadnpimpipgémerit irffowSnetkeds. No. 20 5, 832,812, which enpl oys
two, side-fed centrifugal fans nounted on a common shaft having an axis
parallel to the direction of cBmieyound pfithellnvdition desi gn has i nherent
problens in shaft vibration during operation due the shaft's I ength and the
fans arep diffi cuExaniplesiofidr¢ed iglor ERpiMp&RerARMes BaNisBgonvaybishanrser e, the
style of centrifugal fan in this design creates an airflow pattern that is
nuch nore dfguynddgithe pronyat. oh duakoaneyps oxen sidizelqsgd by nideisigns Patife desi gn
al so requir . 7 S|P i ._ Al S
practi cal ig’%ﬂg?t@ agtc}\;/% Esj‘galg%gf%;% gl%%%gélh#gé%p%eg%&gﬁgﬁr o%@%/i on does
not provi decoudyorsinragtoven cabifietr exmigpiellagartrmementas diselobat that drawsi de- f ed
centrifugal fans along with difficult service and repl acepment of the burner
tube, fans THREP HRAOROBEiTTIgsandRXNAILS Frgheatcdain ysrbsallysplocadiaseat #bnveyor oven
i s dischose u ' : : : [N
oar- ol DAERSar 1 Nl el B ¥ran gt d@fInc Bro B8k dkhicoheBoraten

with a low profile nor does it provide for the easy and quick removal of the

conveyors via a removable front panel. Furthermore, the conveyor speed cannot be

individually controlled.

Another dual conveyor oven is disclosed by Wolfe in U. S. Pat. No.

20 5,832,812, which employs two, side-fed centrifugal fans mounted on a common shaft
having an axis parallel to the direction of conveyor travel. This design has inherent
problems in shaft vibration during operation due the shaft’s length and the fans are
difficult to remove for service and cleaning. Furthermore, the style of centrifugal fan
in this design creates an airflow pattern that is much more difficult to balance than

25  alternanve fan designs. This design also requires the oven to have a deep “footprint”
that 1s not always practical in restaurants. Finally, the bumer tube design and
location does not provide uniform return air re-heating before air enters the side-fed
centrifugal fans along with difficult service and replacement of the bumer tube, fans

and fan housings.

30 -A single conveyor, stackable conveyor oven is disclosed by Bruno in U. S.
Pat. No. 5,277,105 that utilizes two, rear-fed, backward-inclined blade centrifugal
fans. The ‘105 patent discloses a ﬁont-moﬁnted burner tube that is mounted
perpendicular to the direction of conveyor travel. This burner tube orientation

provides uneven and non-uniform heat patterns within the oven cabinet. No



fans. The 105 patent discloses a front-nounted burner tube that is nounted
perpendi cul ar to the direction of conveyor travel. This burner tube
orientation provides uneven and non-uniform heat patterns w thi n{thgANoMen
cabinet. No 1 1 0 JAN 2005 5 provision is made to renove the conveyors

qui ckly and easily. The conveyor wre belt nust be renoved and the conveyor
fol ded for previsivals meaeto et ifeugabefornquisklydnd easilybyTiancdnmelyoti whdal
electric nmptor that increases service cost over the life of the wunit. The
front nmounbel wethe EgReYed|aad dhaeanysuer fpided forrepat ghntEach gentrdignd dist ed

cool i ng faglﬁvt‘:ﬁ)b? LR YRbidd ANBA8r | na% Fm&%IQEﬁ(?ﬁ LXEs g@@{cele%tlo@ef’ﬂgtm@ ai n

i ncrease 10 service costs. esign requires a deep "footprint"”
that i s notunil Wy dronp rathiedalven nomtesls disclanddsin thiis patehny require dediaatedbl e

conveyor oven disclosed by Crisp_.in U S. Pat 25,.775 utilizes two
axi al ~ f ans SQPHRE éé‘f)éﬁ a&ege%%%gﬁaahwaww Q%Eb‘lf\‘gchuﬁﬁ}?t f‘%amb?%?ﬁsﬁe heat ed
ai r Moy gMeRLy i Lokt ﬁflﬁﬁlypi&ﬁ@ées@%eaﬁrét@@ééﬁdf&o@prﬁ’r{t"‘t’ﬁ:ﬁ"?s Rla¥wdp three

conveyor levels. As two motors are required per oven, service costs are

i ncreased opvanticalhe restaurastsservice |ife. Furthernore, no quick and easy
conveyor renoval nethod is disclosed. Lastly, the controls are nounted on
t he side of the Fihalke tiehsaaadkable conveyod oudl disdosedriypCessinddkS.RanfNgur at i on,
heat fromthe | ower ovens rises and damages the sens(ltl ve eI ectrl cal

control s agai- 1 mcHBEEs Ry PYipbleps it serarats mosers apinied Vihe 0B t9ri or art
elds an d
yi ‘ﬂ)ﬁ?\gﬁe gl&}t&ﬁgﬁ i?r%’dglregx%}é? gﬂgﬁhﬁg SviRvh gbé’ ?E(t,lﬁzﬂsto pfYidd o

centri fugal enents, no ese teach the novel
f eat ur 8§ ankrecasswaiyat &yebe ref twosnbtorraie rqquuxhéppr@&ans«ervmvemtsm Sunmary of

t he Inventlon 25 . The hortcomn in the.prior art are overcone by
the presentiOIERPARUFLRE Sl Rt JBERETt, T ik &% o Risoey or

I Npi ngenentreR¥en xﬁétﬁbdilﬂs discl@@lﬁe LeSaNRY contrdB £OMGRMRL o%&ﬁ@@i*abloﬁhe a fan box
with two centrifugal fans with axes nounted perpendi cular to the direction

of conveyorbake ghamnbert Jp ajdoublgijor triple stack configuration, heat from the lower ovens

nses and damages the sensitive electrical controls again 1ncreasmg lifetime service

20  costs.

While the prior art yields a number of conveyor oven designs having various
axial and centrifugal fan air manifold arrangements, none of these teach the novel

features and associated benefits found in the present invention.

Summary of the Invention

25 The shortcomings inherent in the prior art are overcome by the present
invention, which comprises a low profile, dual conveyor impingement oven having a
bake chamber, two conveyor assemblies, a fan box with two centrifugal fans with
axes mounted perpendicular to the direction of conveyor travel, two hot air
distribution manifolds, six side-mounted, return air ducts and a drive end control

30  unit. Other embodiments include a single conveyor oven with two centrifugal fans
or a single conveyor oven with a’shorter bake chamber that requires only a single

centrifugal fan.



di stribution manifolds, six side-nounted, return air ducts and a drive end
control 30 unit. O her enbodi nents include a single conveyor oven wjtQhjANYG05
centrifugal fans or a single conveyor oven with a shorter bake chanber that
requires only a single centrifugal fan. 2 1 0 JAN 2005 5 Each conveyor is
positioned horizontally in the bake chanber to transport food products from
one end §o0 the ofBaeh colaybr teoviepoed haizontaHy dwhedpke dhanbdrtokrahsportal | ow t wo
separate bake tines in a single oven, The bake chanmber utilizes a

cantil ever dead prRdudisfrom onsdda e Ahg- At ROTEGH rtS OFyT} SHee (j%?“%{_ﬁ%l return
air duct r ﬁﬂpogﬁbe«offgpﬁh&fb%ké figfet iPf sihpR UENTHVAR hbgbts @ntzepanel is

renmoved, conp access Is provided for cleaning or maintenance. The
bake chanbercantievandetign thap atltves edsyrant) guickiednveypr, e firegen wed ratirnragdict ed f or

oven installation or i nt enance. The fan box contains two,

backwar d- i n&f PR ﬁ'l?l“ég’gé]‘?“éﬁ H?é’d’ eg.emepglaegﬁpmfpgﬁgl 1S E?iﬁ%v\é\%i’ ﬁ?rBﬁlﬁ_tet he length
of the bgke chamigiroviliBe (drl@himmAxieRarRt. 86 Baktddhahiber REHOGNEA f4har to
the direction of conveyor travel. One electric notor nounted in the 15

drive end pfavbaeasdioagbe tamdnstihf fegnised iar puemimstallathan ¢rsmawienaeet. at t he rear
of the fan box. The burner tube has openings to allow heated gas to exit
t he tube and heatTHelen hox chrering twdo,davkwarti onadmel] blddajreaitfel abagifgpalding he

burner tube and the fact that. ea fan has qQnly a single . openi ng where

heated air isgaﬁpéyﬁ_?gﬁgﬁiﬁn&a@féﬁﬁﬁgﬁ ‘ﬁ‘ﬁ?’g%rﬁq’fc P_Fﬁ“ﬁ@%ltagbsa‘?fteéf%ﬁ?%]gn 20

conpar ed t 0 ,LheBILRE (@fhk-difde@dEsk @nbeyod td@MD I Qs mdtdrdRothtédinghe Whi ch
§ at

is operatin | ow pressure. Centrifugal force is inparted on the air and
it is pléssuriveedd apvidespowes tobdthvdad. i nto each fan's housing. The fan
housi ng operates at a uniform high pressure. The pressurized air is then
di rected into theAbhmeetubelis fonged at thhatar af thedfambex.t Ehle bamehmbt &as 25

housi ng. The air fingers are adapted to distribute the. heated.air uniformy
in the bak@pE‘ﬁ‘&%@rgW heptedoery ‘gﬁwﬁﬁ%b%@dﬁ&atﬁ‘aﬁg REF 2R 1B RER the top

?r bot Lg_m gﬁﬂV?H@Hesig-l;mfsth@@Mﬁler HDE a8 R hackneneh .faB‘Ha.h Bﬁ@ Miﬁgl% centrifugal
an conol ne
opening where heated air is drawn provides a much more uniform heat pattern when

20 compared to the prior art.

Heated air is drawn into each fan’s inlet, which is operating at low pressure.
Centrifugal force is imparted on the air and it is pressurized as it moves outward into
each fan’s housing. The fan housing operates at a uniform, high pressure. The
pressurized air is then directed into the three air fingers that are connected to the fan

25 housing. The air fingers are adapted to distribute the heated air uniformly in the

bake chamber on to food products being transported on either the top or bottom
conveyor. This novel use of a backward-inclined blade centrifugal fan combined
with a fan housing and three hot air fingers provides improved air flow that results in
more uniform air distribution to the top and bottom of both conveyors and a uniform

30  heat pattern within the bake chamber.

The bake chamber contains six return air ducts that channel spent cooking air

back into the fan box for re-heating. These return air ducts greatly reduce the



with a fan housing and three hot air fingers provides inproved air flow that
results in nore uniformair distribution to the top and bottom of{ poiN200)
conveyors and a uniform 30 heat pattern within the bake chanber. The bake
chanmber contains six return air ducts that channel spent cooking air back
into the fan box for re-heating. These return air ducts greatly reduce the 3
1 10 JAN 70080t afrepent aipthas pesapesihroughdhe esnygpersonehings diterethcinersasiag or

openi ngs thereby ingcr.easing operating efficiency. Appropriate control neans
are | ocat eaoqeﬁat%ﬁgeer%ﬁ?lfz\‘/%"end. These controls provide electricity to the

main fan notor, the canveyor tors, the conpustion ai not or and control
power to the ten‘%_@?rzﬁ’i’ﬂf‘t& Cﬁﬂﬁoﬂgﬁ%%‘f fof:f‘ I%F%F§n§'n[drh?ﬁ?é:oaggg 10 val ves.
Due to the dﬁr@Vﬁ@%l&Hﬁ&ty'tQ‘fﬁé’frﬁfd taf ndlRSH, 812 colVeyo? nRASE! eRoiBusticiCdir two units
and provide a total of four conveyor [evels. 'Furthernore, the novel use of

cent ri f ugal mofoarmsd whnisE pawics tothe teanpdritore angl qoavexon dinzaudautrotsmndribe gas ect i on
of convz)yor ravel allows the ovens front to back di nension or depth to be
m ni m zed. Eefore, the present 15 invention provides the maxi mum baki ng

capacity in the smallest "footprint.” In addition. maxi m zi ng. cooki ng
capacity, nenu fﬁéﬁ?%ﬁ‘?i“ﬂ‘_&ﬁrﬁt@“gllgﬂ‘ﬂrﬂglﬁéj&%‘@ﬂ’ WStFH’SPh& toéf%ﬂ“ﬁ'? uggs k on
four separ I%Ezﬁig%‘&‘ébé%ﬁfo‘ﬁ’rwn P1eQBEr BhithGnike, 3hSHRRT BlofTRARFuga(ET anot her

advant age o present 1nvention is the ability to quickly and” easily
renove t he faonwbypsr axis af otdtiomge psrpandiculet torthe directvncif sofivayoc ireeglialigwer

service. 20.,The repovabl e front panel Qvi des i nst access to al

conponent s ﬁhS@é(F‘ésdg?rﬁé?&i%Ck g‘ﬂ?“ﬁ‘&?@réﬁ&hﬁ ?H?Wg?éﬁcﬁgf%ﬁﬁfee e&@ﬁnhomrol s
are | ocat eding¥@ion Frotided BRI fRmM Bikikieadpatifain the khalest edtpherrmser vi ce
life. Since all oven controls and notors are_ |ocated in the drive end, tine

required toaddivmicemaxipizing chelsas earmpinanen! flexibiihiswisedncreasd phdsdeand
ot her ad"a”&ﬁg@%%oﬁ 08 QAR5 NN UG OB R EPE Rk R AL O e SPERLT ! PLT ON

of the Draw
Yet another advantage of the present invention is the ability to quickly and

easily remove the conveyors, air fingers and return air ducts for cleaning or service.

20  The removable front panel provides instant access to all components located inside
the bake chamber. The side mounted oven controls are located away from the source
of heat that will extend their service life. Since all oven controls and motors are
located in the drive end, time required to replace any of these components is
rninimizéd.

25 These and other advantages of the present invention are provided below.

Description of the Drawings

The following detailed description refers to the attached drawings in which:

FIG. 1 is a front perspective view of the oven of the present invention with portions
cut away for clarity;

30  FIG. 2 is a sectional view taken along line 2 — 2 of FIG. 3;
FIG. 3 is a front sectional view taken along line 3 — 3 of FIG. 5;

FIG. 4 1s an elevation view as seen from the rear of the oven;



The follow ng detailed description refers to the attached drawi ngs in which:
FIG 1 is a front perspective view of the oven of the present invgﬂtJi ﬁg ith
portions cut away for clarity; 30 FIG 2 is a sectional viewtak é Wéﬂ
line 2 - 2 of FIG 3; FIG 3 is a front sectional view taken along line 3 -
3of FIG 5, FIG 4 is an elevation view as seen fromthe rear of the oven;

4 1 0 JAN P05 b an qerlpaf setjpnal e daleengdens lital — vicddWlPaken along line 5 - 5

f FIG 3 o Fl o t | | 6 - 6 of FIG
g FIG 7 Fééaésésiadse’hégé&t“?}éﬁg’lla’gmegg \““%}gon%rﬁln@é 7 7I gfe FI G 4o FIG 8

is a side §é@t7mramde/samn:akmwadl«angldmgnme@ 78fEl‘GFI G 4, FIG 9is a

front elev on.view of a stack 10 FIG 10 is a
front el ev H} gls\ﬂ Bl sretigndrARY ¢ ngnﬁé’ﬁ‘t: s‘h ]?a 'stack of si ngl e

conveyor OF?GS%SFA%nt%eda%oﬁ@x%@f@ﬁ@&éﬁﬁial@&% & Qenef anot her enbodi ment
using only a single centrifugal fan; FIG 12 is" a perspectlve vi ew of

anot het0 en‘ﬁc’b@l h@m a fsinh glezatsdmylew @femqthdrwgrédodfmtmt shéwangce stack obmingjeor
| evel s; FIG i S a perspective view of another enbodi nent using two
centri fugaFOIF‘é‘Wgr 8hdS> one conveyor level; FIG 14 is a perspective view of

anot her entppdi MRS aHSJvRthedd SEAHNE] CRA b bR AhdigeR &Y ENRT a kByel ; and
20 FIG 15 is a sectional view of an enbodi nent using an axial fan taken

al ong | i necentrifggadfany| G 3. Detail ed Description of the Preferred Enbodi nent
The, Cven 94611315 RSP LA BBk En SR B P S0 e 1
conveyos 2anasweabhvessr kdelend 60; fan box 80, and drive end unit 140.

FIG. 13 is a perspective view of another embodiment using two centrifugal fans and

one conveyor level;

FIG. 14 is a perspective view of another embodiment using a single centrifugal and

one conveyor level; and

20  FIG. 15 is a sectional view of an embodiment using an axial fan taken along line 2 —
2 of FIG. 3.

Detailed Description of the Preferred Embodiment

The oven 10 of the present invention is shown in FIG. 1. Oven 10 generally
includes a bake chamber 20 having front, back, right and left sides; conveyor

25  assemblies 50 and 60; fan box 80, and drive end unit 140.

FIG. 1 shows bake chamber 20 further including a front panel 22, bottom
bake chamber 76, middle bake chambers 77, top bake chamber 78. Front panel 22 is
held in place by four latch assemblies 21 and is therefore easily removable. Front
panel 22 also includes an opening or aperture 23 that allows a product to be placed

30  on the top conveyor at the bake chamber’s midpoint.

The bake chamber top 78 and bake chamber middle 77 sections form two top
bake chamber openings 51 (FIG. 3). The bake chamber middle supports 77 provide

support to conveyor 50 when installed. The bake chamber middle sections 77 and



FIG 1 shows bake chanber 20 further including a front panel 22, bottom
bake chanber 76, m ddl-e bake chanbers 77, top bake chanber 78. Front p &I
22 is held in place by four latch assenblies 21 and is therefore1é)a!a°i"ﬂ,a
renovabl e. Front panel 22 also includes an opening or aperture 23 that

i dpor ne. - RS CoEbGTONBEL T4 B OO bR CRABE ot Bl B98etk(Thons f or m
two top bakee chafb& bR R vRiks 6lippert t_§)conv-ré|3'|%r bak@es NamIRH. M ddl e supports

77 provide support to conveyor 50 when installed. The bake chanmber m ddle

sections 77 and &u%a.geF ielg‘!}h%%QécTtﬁ)g?%ﬁgr%ﬁwﬁa@er&ﬁmﬁstéﬁm@@ &3@@ i@t t om bake

chanber openings 61 ke chanber bottom 76 provi des support
t 0 conveyorarébolidven Tha prefbiretlembodimpatasilizhairselatisgotatapiats witlinghester abl y made

fromthin stajnless steel an are holl ow.. The, pr.eferred enbodi nent utilizes
i nsul ati ng R GORRONRA S /4 %ﬁ@g‘? mﬁ%LT’ BW%MEM@M%I tHEPRFER nay be

stackedy alhufidkeihhesiRRl ygemmanents 10 nust be |ightweight yet strong.
Conveyor Assenbly tarls As shown in FIGS. 1 and 3, bake chanber 20

i ncl udes an~ypp. CREYH peAssenbly 50 and a | ower conveyor assenbly 60
that are interc gﬁgeaﬁ'ﬁeﬂi; nelt%ze preferred enbodi nent. Each conveyor

assenbly 50, 60 ¢o | Ses r 6 h I - 1 I rotating
shafts: drive shé? ?}? %‘géénn%ﬁ?gdllgarﬁ?ﬁaﬁ#% W?%é%%igggﬁpg&éég%% hes a
conti nuous dseafblgrsound Sloaft Sorbayadds@mbias0ahaiateitdrotiungéabidirefient t her eof .

Frame 64 carries arigid wire frane (not shown) installed between shafts 65
and 66 t hatPreisFred smbodupentt Beplscopvieronasssmiyy o0, EBcomprases @drams et thative shaf t

has a g e,m%%gglfg?w}rﬁg@?%%p@%ﬁs@a@h% &iﬁle%%ﬁ%sf W&egﬁg&f’d

coupling 72 e cogged coupling i's connected to a
separ at el y @oddfinek hedntmnus\iosp apumeshaftt 66 atd 86 and dirédicbesenoveatknbel ow.
Cogged coup 72 are adapted for

Co " aci 1 {HPBOE GHRPEIF g 80 Pl BUHF (A1aT P HOE AP esAe shars ca0 oo o
and 66 that further support the wire mesh belt 68. )
Each conveyor drive shaft has a male, cogged coupling 70 that couples with a
20  female cogged coupling 72 (FIG. 12). The female cogged coupling 72 is connected
to a separately controlled conveyor drive motor 142 énd 144 described below.
Cogged couplings 70 and 72 are adapted for easy engagement and disengagement to

facilitate conveyor 50 and 60 removal and reinstallation.
Alir Heating, Distribution and Return System

25 The oven of the present invention as shown in FIGS.1 and 3 has an air
heating and delivery/circulation system that includes a fan box 80, burner assembly
148, burner tube 100, lower return air ducts 300, top and middle return air ducts 310,
central return air opening 27, backward-inclined centrifugal drive end fan 84,
backward-inclined centrifugal idle end fan 82, drive end fan housing 83, idle end fan

30  housing 81 and the following plenums for evenly distributing hot air: upper fingers
210A and 210B, middle fingers 205A and 205B and lower fingers 200A and 200B.



Air Heating, Distribution and Return System 25 The oven of the present
invention as shown in FIGS.1 and 3 has an air heating and 10 JAN 2005
delivery/circulation systemthat includes a fan box 80, burner assenbly
148, burner tube 100, |lower return air ducts 300, top and mddle return air
ducts 310, central return air opening 27, backward-inclined centrifugal
drive erid fan 84Fan bex RO ah dintghtrebambernthatinoggally priireteeatde fiegati8@, drive end
fan housing 83, idle.end fan 30 housi .8 n he foll.ow en for
even'y di ot PR TGS et P oeag saPk P aF I8 06 BBl 089S0 BTG | Do
205A and 20fBGHN, 30ViEHe rbtung &if $s RO A-ReackdA0 @R rah bdx @0 AN 2R SuEe F@n box 80
is an air-tight chanber that normally operates at a negative ressure and
thus draws BpfeFt crierdg the cantrifygal faﬁﬁéégqaﬁ) $hel stddmiessifZeischeatesonr apdl 310

FIGS. 1, 3 T r. : LI oI B t : By burner
gube 100 bg é)orcg?egr%ﬁtéﬁﬁﬁgﬁ%{’%g%?% P?lég%%%{a(ﬁgs @Gaﬁﬁ %%ﬁ%lsggi %r egsuri ze
re- heat Bl aknd &@dxpeﬂilé S?mﬁtggyiilﬁifbﬂlgbfesmpﬂfﬂm 1 'nganldm?ysf :liigi?a B;f and 83

FIG 5). t I . fans . an X S Ia uni form
|(or essur )e, (r?g?r}wé:%{ 3‘%‘%‘?@“ é‘b‘V%Fﬁ'r‘i“rd?ng&Fsrz 11%% 21&?’&% gggéfﬁ@ﬁ ?ﬂ‘iiy 1 @Rard air
fingers 210A 219fG @HRAR0REPRN ANERAAE = £ Bd ek blsiachascheat od

return air entering fan 82 and then being di scharged towards
fingers. Theovelrils fheiagdingsrs. Thei edliggic8Daif gwiés 1Gfaellitdte amovaesrent by  r educi ng

resistance due to their elliptical.shape as heated.air es, thr h the
Fan 15 houltiig Bt e e RN AR RS ot SRR AT
i ncor porat efiohss hktEdttés @e gigﬁn%gﬁgsi ng arrangenents with the central return

air opening 27 located between them (FIG 5). A detailed description of air
di stribution vi aTheprefemefeembadimant ing@poratey two 1dep8enl fanhoysingid 200B f ol | ows.

20 Hot Air 1 f (Finger taj | -FI?’?.- . [ [ w t he

idle end ho%gll&%e%ngglﬁﬁ 1(§}I1 gjse %Pg?elir%gfgug cfac%]*?? %8%%3%‘%4%@%\%@@% ousi ng

81. Lower, i dhdhit=dadederitpionroffairigeributddtAe ai2@inlers210A, 2H0B,P95ANR05B,

correspondi ng collar joints 201 A, 206A, 211A that are fixed to the idle end
200A and 200B follows.

20  Hot Air Manifold (Finger) Details

FIGS. 1, 2 and 8 illustrate how the idle end hot air manifolds or fingers attach
to the idle end fan housing 81. Lower, middle and upper fingers 200A, 2054, 210A
slide into corfesponding collar joints 201 A, 206A, 211A that are fixed to the idle end
fan housing. FIG. 7 illustrates collar joints 201B, 206B, 211B for the drive end

25  fingers 200B, 205B and 210B. All fingers are generally tapered, hollow stainless
steel enclosures that are open at one end where they are joined with their
corresponding collar joint.

While the back of each finger is supported by the collar joint, the front of
each finger rests on finger support angles: top finger support angle 90, middle finger

30  support angle 91 and lower finger support angle 92. All finger support angles are
shown in FIG.2, but are not shown in FIG.1 for clarity.

The following fingers are interchangeable: Lower finger 200A and 200B,
middle finger 205A and 205B and upper finger 210A and 210B. Therefore, only the
idle end manifolds will be described in detail. FIG. 6 shows lower manifold 200A



fan housing. FIG 7 illustrates collar joints 201B, 206B, 211E for the drive
end 25 fingers 200B, 205B and 210B. Al fingers are generally taperfddJAN 2005
hol | ow stai nless steel enclosures that are open at one end where they are
joined with their corresponding collar joint. Wiile the back of each finger
is supported by the collar joint, the front of each finger rests on finger
suppor t Sangloagpristd pf # ifingerbaiyRO0Bt andragl agr [gate 200ddvlech hagepatte3@ofaipport angl e

91 and | ower .finpger,.s rt le 92- Al .fin suppor n s are shown in
B bor e BE R Brger 30EATap Siokbnait ORI SRERY boRR 27 e o o
i nt er changeappigie 208Weith hir RORE 2200Ad aR thte@@PsafneD 8l mtémagRr@05 hand 205B

and upper finger 210A and 210B. Therefore, only the idle end manifolds wll
be descri bes¢riehotieales 234 thaGllosy shawnd /3 eftbe aldlont olthisZomar o t1avgl JAN 2005 5

conprised of a finger ho 200B and Kr o plate 2 T attern of
air holes %@Waﬂqgﬂ? gutftﬂogu el A‘et@g' :Ilhieé%g?r f?ﬁgrepgfg)i@ W%%gﬁfgi r hol es
227, anouppRiger 8ody RiEB en@@Bainipldie 21 0C hathesr Bi8patgnam3.i nternal baffle 232

Internal baffle 232 has a series of holes 234 that allow about 1/3 of the
air flow to thisinfthgerefersed erabedimenpipif@ablapns platesirpaitashad to fngre 207,
The upper f}; k ' - [ air plate
2100 wth o Pase s EuiBd IERRH Bt ftlontiorchok ARhI S T NP AAIAR, 2

bl ocki ng pl Biicesveazlkdmtdnamied theofifigargelong aith tht attesaldsoclengiplaed Have adapt t he
airflow to cook particul ar, types of food product.. The qverall dinension of
The 11 nger SORRGRE 6 IPeHeiPEr ape B GERIHE T Lebep iy e BREFVRuNBPRd t o
provi dej sabogmi £& thBGirdidw firQue Jiswet RAnSRdIRLAPArBR 16 AV XRIIRI W ER 15
conpared to the air flow directed down. It should be apparent to those

skill ed in ahthat ather mhaaifoldtcesfigumtiphotaildbaiisegue achioysdifletdndabbe used to

achi eve di fg‘i.er ng. aié qi stribution characteristics. Return Air Duct Details
The oven of ¥ ub?IéF FPLE ' ¥Bodi ment has a means for returning spent 20

cooking air_fromthe bake chanber 20 back to the fan box 80. The use of
t hese Return Air Duct Detal

The oven of the preferred embodiment has a means for returning spent
20 cooking air from the bake chamber 20 back to the fan box 80. The use of these
return air ducts reduces the amount of spent cooking air that escapes through the
bake chamber opening 51 for the top conveyor 50 and the bake chamber opening 61

for the bottom conveyor 60.

FIGS. 1 and 3 illustrate six separate return air ducts: two identical lower

25  return air ducts 300 and four identical top and middle return air ducts 310. FIG. 1
shows the return air ducts at the idle end of the oven installed. Rear wall 26 at the
back of the bake chamber 20 has openings to accept the two top return air ducts 310
and the two middle return air ducts 310. Lower return air ducts 300 are placed on
the floor of the bake chamber bottom 46. The front of all return air ducts are

30  supported by the finger support angles (top finger support angle 90, middle finger
support angle 91 and lower finger support angle 92(FI1G. 2)) in the same manner as
the front of the hot air manifolds (fingers) are supported.



return air ducts reduces the amount of spent cooking air that escapes

t hrough the bake chanber opening 51 for the top conveyor 50 and the bak%
chanber opening 61 for the bottom conveyor 60. FIGS. 1 and 3 i |1 ust Pakhdl 800«
separate return air ducts: two identical lower 25 return air ducts 300 and
four identical top and mddle return air ducts 310. FIG 1 shows the return
air ducts at theAsdiustraied inof1Q. Reirothe prefersedatmleaiiimpatapachedfthe@tuan aihe  back

of the bake chanber 20 has openi ngs to.ac t . the t t retyrn.air ducts
510 "and-« TR AR e tERWR B TRRC AR RadCpBRITR s et B R AR S00 e
pl aced on dpbeaf ¢RBEn@f Thpandakedle hambesir &Qtslbl@l%h@eoﬁ&ﬁnésf@iﬁ%@@. @)in return
air ducts are 30 supported by the finger suE&ort angles (top finger support
angl e 90, rhelettom swgarhileghoorar retigl ar duact 3R hpsoeeraningge T he ¢ppsrlt angl e 92

(FIG 2)) ig.th - f - ai L i folds
(fingers) are sﬁég’@‘?@%%{?ﬁ%ﬁ@g%ﬁwEﬁé@%“@‘%"%ﬁ%‘ﬁ%@é‘“?n IG 2, in the
preferied eskatlivent paeaftheattutieir sedtethnhaiimproducdsengieeforatengul ar i n shape
and made fromthin stainless steel sheet netal and are open at each end.

Top and m ddbRriBEN FymDFiveYsH Fah 1o e APRRIYengar 340 (FIG 1) in_ the
bottom side while the |lower return air duct 300 has no openings. The central

return air openifig 2Zerlicholiind by HRHSLA in Pl RRRAT, EPRI St two fan 10

assenblies, is part of the return air systemthat inproves oven performance.
Cent ri f ugalcermfu®y ifareasaerdblierto iHoers dagotAn areg butwen twithire therbek e chaaber@dodi nent

of the prese inveptign utilizes t rear-fed centrifygal fan assenblies
to provide aﬂgifarh{;‘?x gé'rﬁﬁb%‘flflbﬁ “\Rfeldﬁ‘\q% af‘f?zfar.’)‘él%dyctﬁ %t}mtfg% Bif0*4%n box 80.
It shoybd hennateshlishayGaxsmdwd ansvdimadRectionlbliel Wik prefdpfeavi de 15 sim | ar
results. FIG 5 shows an overhead sectional view of the preferred

enmbodi ment emhodengtwhile FIG. dstlngrates thhywear efghe ddn baxe fan box. Drive end fan

84 (FIG 4) has 1&%@{5@%@%E'(?‘Ié%%%@%%ggﬁifn‘eégﬂfQﬁic%e@ﬁﬁ%‘?rfa#835thﬁ%‘ﬂpo”ed by

two bearings. 20 eari ngs’are un 0 a specia esi gned

bracket 204uppartegt by two takihgy30 2 0Phaaatedihys acendotiiied ey speeiadig desiphsd i s

bol ted to tbrr]aecket 204 along with pulleys 202 and 203, and the entire assembly is bolted to the

20  fan box rear panel 141. Heat slinger 200 is placed on shaft 86 to cool the bearings
during operation.

Idle end fan 82 (FIG. 4) has a permanently attached drive shaft 85 that is
supported by two bearings 201. These bearings are mounted to a specially designed
bracket 206 along with pulley 205 and the entire assembly is bolted to the fan box

25  rear panel 141. Heat slinger 200 is placed on shaft 85 to cool the bearings during
operation.

Rotational energy is provided to both centrifugal fans 82 and 84 by a single
electric motor 150 using a pulley 152 and drive belt 154 (FIG. 4). Again, axial fans
or the like may be substituted for centrifugal fans. Belt 154 rotates fan 84, and fan

30 82 also rotates as another belt 160 is driven off of drive end fan shaft 86 and pulley
202. Heat slinger 200 is placed on the motor 150 output shaft to provide air
circulation within the drive end to cool sensitive electrical components. Belt 154 is

tightened by moving motor 150 away from the fan box and belt 160 is tightened by

moving idler pulley 161 vertically on bracket 204. An alternative embodiment for



20 fan box rear panel 141. Heat Slinger 200 is placed on shaft 86 to cool
the bearings during operation. Idle end fan 82 (FIG 4) has a per fgnemt 1085
attached drive shaft 85 that is supported by two bearings 201. These
bearings are mounted to a specially designed bracket 206 along with pulley
205 and the entire assenbly is bolted to the fan box 25 rear panel 141. Heat
sl i nger 5200h¢ fanplraeedeann vetudd be 8bhave acsepdrate meotbedm verepsh dam. i Hgweogethat i on.

Rot at i onal ener is provided.to both centrifugal ns 82 and 84 a single
B oot 1o ot ey s heligen SEin s STl SRE I e ouh RBa G e Tyend ot 1
axial fans of@fioiR@pirtKi® tHRYvaILariURSd felitide @hd SposRRity ifbrtifire halGendRb! 154
rotates fan 84, and fan 30 82 al so rotates as another belt 160 is driven off

of drive end fanlhaovel@gsianarqiddssyveraigrvanagas oyer Higarioped. Taedirstded on t he
not or 150 qut put. shaf o prqvide air circulatio i &0 . dr end to
cool sensi t%nvégmf’elflg% nr‘lgf(:tt‘avlO fg%rq%ﬁ%nénr??%r?’ PHe vtenfgyl&Y'sR sﬁ%ﬁ@%ﬁ%&ﬁﬁfp l\4(\)e/t|hng not or

150 away f ram wherddace Soxicabektheldr tHbehit’ s séri gbllied eSledoyid, tho¥aagré dl er pul | ey
161 vertically on bracket 204. An alternative enbodinment for 9 1 0 JAN 2005
5 the fan dRPWECHRRPAREIEYHENANS YHEHRllP W38y BEROYR) DY ClgADS VERER f an.

However, t I gd‘r(?p I S i [ Lye both

f ans reducgds?m stﬁ%{a%g (gg“ 0 %%%énggﬁ!siﬂ%hﬁg“%ﬁngﬁ%gtoﬁl}ge glég%ces t he
oppor t uni t ymétor efiminates theheddefoa separatd tlestrin euelingifans gnciprudate de svigeu el

advant ages over the prior art, The first is an elimnatioon of two fan drive
mot ors per OVER! B F%/?OOAS@SHQ’IC@WC&} CFPRACHE- BO8RD AT NEHE RS r educe

servi CqSCO%&&%%rWﬂmvﬁwﬁagﬁyﬁ% Yif&etife. Second, the fans are nounted on

separate drive shafts C ows easy renoval and cl eaning versus fans

t hat are noOnivedmhlUaitddatmibn shaft. The heat slinger installed on the drive
notor elimnates the need for separate electric cooling fans to circul ate
air wwthin the EW.rlaindpeshelv the deadokndemsi40 that micbrles b e@ldedomednent s.

AGaI N, 2SS SEeXDense, A gheHYStl2N 1 S, SIS PYed M atser
the drive end unit 140 is main blower motor 150, burner asser;lbly 148, conveyor
20  motors 142 and 144 with respective conveyor speed controllers 192 and 194 and
bake chamber temperature control 191. The bottom of the drive end unit 140 is
generally open to allow air to enter the compartment while louvers 147 in the rear
panel 180 allow air to circulate freely. Heat slinger 200 provides air movement

throughout the compartment when the main blower motor 150 is in operation.

25 Combustion air motor 149 provides forced air to burmer 148 where it is mixed
with gas and combusted. The combustion air motor 149 also has a manual means for
controlling the air/gas mixture that in turns controls combustion efficiency.
Combusted air is forced down burner tube 100 that travels the length of fan box 80 to

re-heat spent air from the bake chamber.

30 Conveyor motors 144 and 142 provide rotational energy to conveyor
assemblies 50 and 60 (FIGS 1, 4). Female cogged couplings 72 are attached to drive
motors 144 and 142 to provide easy installation and removal of the conveyor

assemblies. Each conveyor motor 144 and 142 has a separate speed control 194 and

10



FIGS. 1 and 4 show the drive end unit 140 that includes a wel ded steel
franel79, a rear panel 180, front panel 181 and top access panel 183. JAN 2005
Enclosed in the drive end unit 140 is mai n bl ower notor 150, burner
assenbly 148, conveyor 20 notors 142 and 144 with respective conveyor speed
controllers 2 and 194 and bake _chanber t erature control 191. The

bott om o tﬁég dhatyrayehgtumsdomop@tf @Her&éﬁ@ft m} @rFOPaolaﬁ?%gvcawest% ent er

the conpart grab: WY Ly | DUNEY Be 16ttcl RithdI @1 &R se RRBEhteddBcidkikow air to
circulate freely. Heat slinger 200 provides air novenent throughout the

conpart nent p\/}, | g0l oner motor 150 is in operation. 25 Combustion
air notor 149 gfé%?g%s ‘%ﬁ%ed air to burner 148 where it is mxed wth gas

and conbusted. T ustion,air ,notor. 14 | so has a manual means for
ot oo o o T STRYHAR I el oo Ak BB p B PR
ef ficiency. ivemaus!£d FIG. 10 $11{@ra68 Gheodagkidié Mo, dibgle cdikyohatersiodved s t he

| ength of fan box 80 to re-heat spent air fromthe bake chanber. 30
Conveyol 0 moPEsentinyentiph. 142 provi de rotational energy to conveyor

assenbl | es 50 and@d (T (D13 andla MR CARA80 HOMB AL Sclaraftletodhd ached o

drive notors 14 0 provide easy installation an e | of the
conveyor agpssghl ingsntidoactheso ambydimenBtfeaturb4ie samek ded2] hiafow nxelpad, aieespeed
control 194 and %ggl Q0 JAN 2005 5 192 that may Eﬁ t urned DP or off

i ndependent €Bf CPRASHRHH 2REPITAGT meqns CANEBHGUbY Nilgilizing didterad 142 may be

rotated eit *ESﬁqb‘?Aa%E%?ﬁngl][e &\Xw&ehgﬂ g htﬁ?ﬁ%’/!l $5is, AAdBe1 EVDON cﬁ'[ﬁ'i‘EémFéPr@r 9

illustrates the stacking t wo, nveyor ovens of the presen
i nventi oh, aodfifk@iod illustrates the stacking of two, single conveyor

ovens of the 10 present inveniion. F onll, 112,13 an 4 illustrate
alternative enbooﬁf?ei?éﬁ‘éﬁér&ﬁsdﬁ%&“%‘al % 82p<}a§§gh1{111?$ﬂ,3€9,+g? éﬁ?te‘il'ﬁése

enbodi ment s dgkgaéyigednde same novel airflow method, drive end configuration
and burner means configuration while utilizing different conbinations of

singl e versus dudiindbntitheughdhe praigrredsmmeb osimgitempde s psgagied Somgey or
means, an electric-powered heating element could also be used to generate heat and
20  provide the same heat transfer results.
Operation

In operation, the food product (i.e., pizza, bread, breadsticks, casseroles, etc.)
1s placed on the rotating conveyor(s) of the present invention and processed through
the device. Using the controls for the bumer and conveyor speed, the operator can

25  set the cooking temperature to between about 250 °F to about 600 °F, and the
cooking time to between about 2 minutes to about 20 minutes.

The skilled reader being aware of the versaulity of this preferred embodiment
may envision many modifications and variations that are not limited to only those
listed above. Accordingly, the reader should understand that these modifications and

30 variations, and the equivalents thereof, are within the spirit and scope of this

invention as defined by the following claims.

11



15 configurations. FIG 15 illustrates that an axial fan 82 can be utilized
as the heated air delivery neans. Finally, although the preferred

enbodi nent enpl oys a gas-fired burner neans, an el ectric-powered hédtdAgllld
el ement could al so be used to generate heat and 20 provide the sane heat
transfer results. Operation |n operatCdnmsthe food product (i.e., pizza
"bread, breadsticks, casseroles, etc.) is placed on the rotating
conveyor(s) of the present invention and processed through the device.
Using the controls for the burner and conveyor speed, the operator can 25
set the cooking tenperature to between about 250 F to about 600 F, and the
cooking timelto betwesveyaboun, @ompmnibgs to about 20 minutes. The skilled

r eader %ag aware of the versatility of this preferred enbodi rent may
envi si on ny nodifications and variations that are not limted to only

those |isted abo‘éeoaké‘(‘cﬁ%géﬂﬂlvﬂl’g f}(ﬁﬁ Ha‘%ﬁ‘i%ht aherckigRdenHhang ot Ral these

nodi fi cations and 30 vari ati ons, he ‘equi val ents thereof, "are within the
spirit and scopeouwtfnidus spemmg/émdmghnthasghtaéndriefﬂ sidgs;t he following clains. 11 1
0 JAN 2005 C ains A conveyor oven, conprising: 5 a. a bake chanber having
front, back, right and |left sides and having at |east one continuous

openi ng throu&,gh tha;@léa'sgéqﬁrs@%i?éc%n@'c&%yoxbdlg%eé fAshckdd kélkSdn Ad a second
conveyor disposed in stacked relation and 10 within and extendi ng through

the at |&ast votien epérkiegding dirdugli ths tat kead weopcrdng csa:d\feybaml dfeamidhg a
direction of novenent assogiated th ateﬂbalr delivery

nmechani sm coﬁﬁPY%’ioﬁbga&”?%ﬁ Bﬁ%oné’ff’i‘c%‘?fneﬁja?fﬁ?%?tﬁd F4HYenent di sposed above

said first conveyor, a second manifold arrangenent

C. a heated air delivery mechanism comprising a fan box, a first manifold
arrangement disposed above said first conveyor, a second mamfold arrangement
15 disposed between said first and second conveyors and a third manifold
arrangement disposed below said second conveyor, and at least one centrifugal fan
disposed in said fan box adjacent a front wall thereof, said centrifugal fan
comprising a suction opening and at least one distribution opening and having a
rotational axis perpendicular to the direction of movement of said first and second

20  conveyors;

d. a burner tube paralle] 1o the direction of movement of the conveyor and
disposed between a rear wall of said fan box and said suction opening of said at
least one fan; and

25
e. a plurality of air return passages in fluid comxmunication with said fan box,
wherein said fan draws return air into said suction opening via said return passages
and said burner tube and provides a substantially uniform pressure heated air
stream via said at Jeast one distribution opening to said first, second and third

30  manifold arrangements.

2. The conveyor oven as recited in Claim 1, wherein each of said first, second

and third manifold arrangements includes at Jeast first and second spaced apart

12



15 di sposed between said first and second conveyors and a third manifold
arrangenent di sposed bel ow said second conveyor, and at | east one
centrifugal fan disposed in said fan box adjacent a front wall ther&8fJAN 2003
said centrifugal fan conprising a suction opening and at | east one

di stri buti onfiogesiang \dredeihaviidr;gmalit}mfta@tJieonahaamg@ qjeldiwn@ﬁddnlratrmn or t he

di rection of m)v men sai d flerSt and second, 20 conve a burner

t ube paral | efY§ %’ﬁ‘@é 8??’@8’9 sEA 155t Frg\erunt sPafed e dgrarEy Sah%ﬁm’dl sposed
bet ween a re§koﬂ@5%dgﬁd§ﬁ&gﬂﬁ@@ng n¥Mgk sai d suction opening of said at

| east one fan; and 25 e. a plurality of air return passages in fluid
communi cation with sald fan box, wherein said fan draws return air into

sai d suctjon open via said retur. and. sai d. burn b nd

o ovi des oot aRr AP B el b BeSR TSR i e g sk D B o

| east one d|§ﬁRkhﬁ%ﬂpgnggﬁa;agnkgoﬁald first, second and third 30 nmanifold
arrangenents. 2. The conveyor ovén as reC|ted in Caiml, wherein each of
said first, second and third mani fold arrangenents includes at |east first
and second spaced apart 12 1 0 JAN 2005 fingers, and wherein said plurality
of air return passages are disposed to return air centrally and between
said first and second spaced apart fingers of said first, second and third
mani fol d arrangenents. 5 3. The conveyor oven as recited in Caim2, wherein
sai d fintfer s4dir edhe hemteydr owirasvecitdddaldlginmohfwtleachmposwgporapeit@edn  The

conveyor ove n Claiml further.co r|5|n aperture in the
Front” ol de. ofherfhSest e AP alosoBae BRERELD g BERIERD on 1 he
conveyor at aomicdBohitmRboler bRkaLEbRIgE:. 15 5. The conveyor oven as
recited in Claim| wherein the air delivery

15
5. The conveyor oven as recited in Claim 1 wherein the air delivery
mechanism comprises two centrifugal fans having separate drive shafts shared by a
common motor.

20

6. The conveyor oven as recited in Claim 1, wherein said second manifold
arrangement comprises at least one finger that includes an upper plate with a
plurality of air holes that direct heated air toward a bottom of said first conveyor, a
25  bottom plate with a plurality of air holes that directs heated air toward a top of said
second conveyor, and an internal baffle that directs the heated air toward said

upper and lower plates.
7.. The conveyor oven as recited in Claim 1, wherein said plurality of air

30  return passages comprise separate plenums disposed along an outer edge of each of

said first, second and third manifold arrangements.

13



mechani sm conprises two centrifugal fans having separate drive shafts shared
by a common notor. 20 6. The conveyor oven as recited in Caiml, wWerm my;
said second nmani fold arrangenment conprises at |east one finger that

i ncludes an ypper plate with a plurality of _air hol es that direct healed
air toward a ‘bot t JHCGPIERI0F OV FR &1 IEEHRBYIRIM 4> MBHPEBRPYALE hidTh a
plurality of  ai . -dj - g , i second
conveyor, a,ncljéadell{rll1 &%’%{gr%%g?%é? F llqlgﬁ%f%éi? ﬁ%l&tﬁ%g% Ijs] rte ug]\{vgé%? %déegﬁﬁ H’{ g%g?%dsai d
upper and | oweth pkaice. sald odtheedppnvesadd fioveacasl andahirédanifold ai m 1, wherein
said plurality of air 30 return passages conprise separate plenuns di sposed
al ong an out 8F2REFE™Y each of said first, second and third nanifold
arrangenesnits. 13 1 0 JAN 2005 8. The conveyor oven as recited in Claim?7.

wherein said plurahity of air return . ages_further, rises at | east
one an retur 'pas?lﬁé%%??tog éjl\Flglasdlieg]f)%js@gﬁg%gfh“llfneég%]esgfd sﬁlg{@éf)]%ngn ltéra edges

of said firskelesgewdiflogmshd 6 sath ¢eatifhedldan Bl ARECHRAL FomTald bakbe conveyor
oven as recited in daim1l, wherein said suction opening is a sole suction

openi ng of s&h@mb&ntrifugal fan that faces away from said bake chamber. 10
10. The conveyor oven as recited in Caim1l, wherein said burner tube is so
di sposed in said fan box to heat said return air just prior to entry into

sai d suct®onjpoperibagondyor then EORVR0NH QAN | ashdrei arburferGhigd isd, wherein
said heated air streamis 15 non-swirling. 12. The conveyor oven of Caim
1, wherein sé&isgpossshipspidifgabor anheaysaif sgturncadyst ey ta ehEr Kiasdd s¥eiodned fan

bl ade. opening.

11. The conveyor oven as recited in Claim 1, wherein said heated air stream 1s

15 non-swirling.

12. The conveyor oven of Claim 1, wherein said centrifugal fan further

comprises a backward-inclined fan blade.

20 13. The conveyor oven as recited in Claim 1, wherein at least one of said first,
second and third manifold arrangements includes an elliptical air guide to facilitate

air stream movement with Jow resistance.

14. A conveyor oven, comprising:
25
a bake chamber having front, back, right and left sides and having at least

one continuous opening through the right and left sides;
at least a first and a second conveyor disposed in stacked relation and

30 within and extending through the at least one opening, said first and second

conveyors having a direction of movement associated therewith;

14



20 13. The conveyor oven as recited in Caim1, wherein at |east one of said
first, second and third manifold arrangenents includes an ellipti ca-}l M
guide to facilitate air stream novenent with |ow resistance. 14. A do Y;Wﬁr
oven, conprising: 25 a bake chanber having front, back, right and |eft sides
and havi ng at | easbeatechar demanosasnopetiang iHhodigbmirheicalightvidrsdid ef t
si des; at Ie‘?a t ﬁ figrst anﬁ %Ps,ec(g d conve orefdi S os._q in stacked relation
and 30 wit H3¥e&RAME%: B 135 PORAB Qw EPTaPrates PdySaMEO g gEANE G N ai d fi r st
and second  GORNEY 9bS AYd MGt Bonflief GCL 5Qn@Tn N B Yn RARACHRbEA4t her ewi th;
14 1 0 JAN 2005 a heated air delivery mechanismthat 7s 1n fluid
conmuni cat i dretwetrhsasdiifidst abdkeoot aoberyoardd a thad nlaxfolhatrarigatmesonpri ses a
first ma%i focgd arrgnl enen diigosed aboye Fai d first conveyor, a second
mani f ol d Jar rANSAEREION FrhEEand ButRRYnaad? BIurphiy of 3R deRE B & Snveyor s and a
third mani fold arrangenent 5 di sposed bel ow said second conveyor, and a
plurality of air return passages; at |east one centrifugal fan disposed in
sai d fan box adj astdedst ané comtfugal fan dishesedaf: saside boe aéjredmgdtont amllconpri si ng
a sole sucti pn o enj ng thfat faces away from said bake chanber; at |east one
di stri but i o &i5ehiSAY A HEHJERETBIAINISA PYC BECHE PEANIOIAACESG H8e directi on
of novenent i Ny d ; di sposed
in said fan 12%1)1(1553%%%&%%?@%,? @@ﬁgﬁ%ggg]\gﬁ i}ﬁlgﬁ%g?%%ggder%gélttg ﬁ(?)?at] ? %g conveyor,
wher ei n $ai dpaspaidiiflagalthd dimeatiiovaws nroetmen cfisaid fistashiedondoheegust angn
opening via said return passages and provides a substantially uniform 15
pressure heated air streamvia said distribution opening to said first,
second and third, gaRiel ald PSS R bé‘ﬁgn&‘ﬁ;ﬁ’éﬁél%%é’é grl4oper tube is so
di sposed in said fan box to"heat said return air prior to entry into said
sol e sucti ormopemergl thhemyeyor, vherdirbsarhemttifige! fas ddispresed airon® saghr of
said centrifugal fan. 20. 15. Th conveyor oven as reciteg i.n.Clai.m 14,
wherein sai dscﬁ% éltlcél(?l]éiplﬁnlé]ngéaa?ﬁle feturn passages an provides a substantially uniform
15 pressure heated air stream via said distribution opening to said first, second and
third manifold arrangements, and wherein said burner tube is so disposed in said
fan box to heat said return air prior to entry into said sole suction opening, wherein

saild burner tube is disposed to a rear of said centrifugal fan.

20 15 The conveyor oven as recited in Claim 14, wherein said heated air stream is

non-swirling.

16. The conveyor oven of Claim 14, wherein said centrifugal fan further

comprises a backward-inclined fan blade.

25
17. The conveyor oven as recited in Claim 14, wherein at least one of said first,
second and third manifold arrangements includes an elliptical air guide to facilitate
alr stream movement with low resistance.

30

18. A conveyor oven comprising:

15



non-swirling. 16. The conveyor oven of C aim 14, wherein said centrifugal
fan further conprises a backward-inclined fan blade. 25 17. The conveyor
oven as recited in Caim14, wherein at |east one of said first, setdhillihd
third manifold arrangenents includes an elliptical air guide to facilitate
air stream rmverrentbawéthranhlmzvllmgg$itghhmei leBGiIde8 andheony eylsesionen conpri si ng:
15 1 0 JAN 2005. a bake cha VI n h{]t1 nd |l eft sides and having at

| east one cOHIIHIBUEPTPEN ]h%”gflﬁ %Ug ﬂg @ﬁf and | eft sides; a conveyor
di sposed within and extending through the at | east one opening; 5 a heated
air delivery nmechanismthat is in fluid communication wth said bake
chanber and a f analsorvenddishatedootpn esdextandmgilfrobgh de ablegsimertopdiisposed
above and/or bel ow said conveyor, and an air return passage; 10 a fan

di sposed*in said fan box; and a heater elenment disposed in said fan box,
wherein said fan dnausg raf}rtdé'hUe@'n’iech%‘u@nﬁﬁétqs?H ﬂm@%%Hﬁﬁhﬂ?@aﬁi%ﬁgﬁﬂ@Md provi des
a substantially uniformpressuife air stream to said manifold arrangenent,
wher ei n sai dbéieathemtel emba fananc ddnhacempnsel spesidad biangersaitdidpasedbox to
heat said air stre d wherei n sai d manj fol d arrangenent includes an

el l'iptical a?tPovﬁLﬁ”gémtbG Pasf FPREEOL PP &1 PRARITORASARESt with | ow resistance.
16

10 a fan disposed in said fan box; and

a heater element disposed in said fan box, wherein said fan draws return air
via said air return passage and provides a substantially uniform pressure air stream
to said manifold arrangement, wherein said heater element and fan are so disposed

15  1in said fan box to heat said air stream, and wherein said manifold arrangement
includes an elliptical air guide to facilitate air stream movement with low

resistance.

16



