WD 03/ 034880 PCT/ CNO2/ 00548 -1- ROTI SSERI E OVEN Field of the Invention 5
The following invention relates to a rotisserie oven. More particularly,

al t hough wotos@sssBusi vely, the invention relates to an oveQTIaN02/00548
rotationally cooking chicken pieces or other food itens in a commerci al
food outlet. 10 It is known to cook food articles on a rotating skewer.
Such skewers might be rotatably driven wthin an oven space or adjacent to
a radiating heat source and rotate about a fixed axis. After a preset or
estimated 15 cooking tinme, the food article and/or skewer nust be nmanually
removed. |f cRUTIREERIGOSMEN occurs, the food article can dry out and

| ose its succulence. In fast food outlets, it is known to provide a chain
conveyor-nmounted array of horizontal skewers that 20 circul ate continuously
past a radiational_ heat source. Typically, whole chickens or chicken

pi eces are nodiedd dn thse JRWEIEIOCNd rotate continuously around an ar ound
past the heat source until they are renoved individually in accordance

wi th customer demand. In 25 unexpected periods of | ow demand, the pieces

continue to rgtat st. the.heat, source.and dry out, therefore | o0sing
Lhei 1 stccul enldé it BabgHD RAPPELPS Aglaces o & fotiSasrie overl

More particularly, although not .exclusively, the

invention relates to an oven for rotationally cooking
chicken pieces or other food items in a commercial food
outlet.
10
It is known to cook food articles on a rotating skewer.
Such skewers might be rotatably driven within an oven
space or adjacent to a radiating heat source and rotate
about a fixed axis. After a preset or estimated
15 cooking time, the food article and/or skewer must be
manually removed. If continued cooking occurs, ﬁhe
food article can dry out and lose its succulence. In
fast food outlets, it 1is known to provide a chain
conveyor-mounted array of horizontal skewers that
20 circulate continuously past a radiational heat source.
Typically, whole chickens or chicken pieces are mounted
on the skewers and rotate continuously around an around
past the heat source until they aré removed
individually in accordance with customer demand. In
25 unexpected periods of low demand, the pieces continue
to rotate past the heat source and dry out, therefore

losing their succulence and become unappetizing.



WO 03/ 034880 PCT/ CNO2/ 00548 -2 Another problem associated with known
rotisserie ovens and the like is that the skewers thensel ves nust be
recycl ed wodsobsaned after every use. 5 Objects of the | nremdNoR/od48i S an
obj ect of the present invention to overcone or substantially aneliorate at
| east one of the above disadvantages. 10 It is another object of the
present invention to provide a rotisserize oven for food articles, having
i mproved t hrough-put and providing cooked articles of good succul ence and
pal atability. is It is another object of the present invention to provide
a rotisserie bwenhen wriobh enheaskawersedireithehoowd aurtonesdcad | gvénem t he
oven when the food articles are cooked. 20 It is another object of the
present invenandn the pLbei des atheti sgeg | ekevenst Hdiepsotvees misdkelef ood
articles on a skewer that is intended to acconpany the food articles at
sal e. 25 Di scresvféesf apfleClRPBREI BALTReP¥SFY HFScl ose herein a rotisserie
oven conpri sing:

5 Objects of the Invention

It is an object of the present invention to overcome or
substantially ameliorate at least one of the above

disadvantages.

10
It 1is another object of the present invention to

provide a rotisserie oven for food articles, having
improved through-put and providing cooked articles of
good succulence and palatability.

15
It is another object of the present invention to
provide a rotisserie oven 1in which the skewers are
removed automatically from the oven when the food
articles are cooked.

20
It is another object of the present invention to
provide a 7rotisserie oven that produces cooked food
articles on a skewer that is intended to accompany the
food articles at sale.

25

Disclosure of the Invention

There is disclose herein a rotisserie oven comprising:



WO 03/034880 PCT/ CNO2/ 00548 -3- a heat source, a continuous conveyor
nount ed adj acent the heat source, a plurality of skewer hol ding devices

af fi xed aworig/os4se0 conveyor, each for hol ding a skewer adjpaaarNo2bbmasheat 5
source whil e being conveyed therepast by the conveyor, a respective
turning device attached to each skewer holding device for rotating each
skewer as it is conveyed past the heat svurce, and a skewer detachnent
devi ce adj acent the conveyor and 10 cooperative with each skewer hol di ng
device to detach any skewer attached thereto as the skewer hol ding

devi ces pass theeskewenrdetachnment device in use. Preferably the conveyor
conprises a pair of parallel 15 chains, each form ng an endl ess | oop.
Preferably the respéstious tePNENGTdewLEESsdard]gicenén thyedientagPunse .oven
further conprises a fixed rack along which the pinion gears nesh to effect
rotation theréoP;UI?élpﬂéﬁérﬁ&%ﬁ%%g“§%5ﬁﬁ'qﬁﬂkﬁ?@ yelized d4ERIcHRPrise a
peg having two arns, a first arm bei fixed to a link of one of said

chai ns and th€o§¥€¥ﬁﬁ'aﬁﬁﬁﬁbi§ r 59&53&81éimf¥ﬁW?856@@@Qﬁ¥%rﬁﬁ?iP@?tarm

25 Preferably, the oven_.further conprises skewer .attachnent device
havi ng 3 fixgaoﬁ§gﬁiwglgﬁr%§&89 cog%eye% t%erepast by the conveyor,

a respective turning device attached to each skewer

holding device for rotating each skewer as it 1is

conveyed past the heat source, and

a skewer detachment device adjacent the conveyor and
10 cooperative with each skewer holding device to detach

any skewer attached thereto as the skewer holding

devices pass the skewer detachment device in use.

Preferably the conveyor comprises a pair of parallel

15 chains, each forming an endless loop. '

Preferably the respective turning devices are pinion
gears and the oven further comprises a fixed rack along
which the pinion gears mesh to effect rotation thereof.
20
Preferably the skewer holding devices each comprise a
peg having two arms, a first arm being fixed to a link
of one of said chains and the second larm being
pivotable with respect to the first arm.
25
Preferably, the oven further comprises a skewer
attachment device having a fixed bearing surface

against which the skewer holding device bears "to allow



agai nst which the skewer hol ding device bears to all ow WO 03/034880

PCT/ CNO2/ 00548 -4 attachnment of a skewer thereto effect pivotting a

skewer thwoaBosmBo Alternatively the skewer hol di ng devi cepcFamNv2oeiIpri se 5
a clanp activatable by a respective pusher that noves in a direction
transverse to the extent of each chain, the pusher cooperating with a
bearing surface at one end of the conveyor to detach a skewer. 10 Bri ef
Description of the drawings Preferred fornms of the present invention wll
now be described by way of exanple with reference to the _acconpanying
drawi ngs wher eFhachBeprG of |3 askenekmt FRepeESpettfoetvi BWBFLANFot Rsseri e
oven; FIG 2 is a schematic side elevational view of a 20 conveyor portion
of the oven ofXEIEr EhPREGEET-FIG 3 is another schematic side el evational
view of a conveyor portion of the oven of FIG 1 in use; 25 FIG 4 is a
schematic end el evational view of the conveyor portion of the oven of
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- 0 ewer
5 a clamp activatable by a respective pusher that moves
in a direction transverse to the extent of each chain,

the pusher cooperating with a bearing surface at one

end of the conveyor to detach a skewer.

10 Brief Description of the drawings

Preferred forms of the present invention will now be
described by way of example with reference to the

accompanying drawings wherein: -

15 ~
FIG. 1 is a schematic perspective view of a rotisserie
oven;
FIG. 2 is a schematic side elevational view of a
20 conveyor portion of the oven of FIG. 1 in use;
FIG. 3 1is another schematic side elevational view of a
conveyor portion of the oven of FIG. 1 in use;
25 FIG. 4 1is a schematic end elevational view of the

conveyor portion of the oven of FIGS. 2 and 3;

FIG. 5 is a schematic perspective view of a first type



FIG 6 is a schematic end el evational view of a conveyor portion of an
oven having a difference type of 5 skewer holder; FIG 7 is a schematic

el evat i omalo osiogwsseof the different skewer holder of FIG @CTANoD®8sBI ption
of the Preferred Enbodi nents In the acconpanying drawi ngs there is
schematically depicted a rotisserie oven 10. Rotisserie oven 1.0 works by
conveying food itens such as chicken wi ngs on banboo is skewers 11 past a
heat source such as heating el enent 16. Each skewer 11 is tenporarily
af fi xed between a pair of endless conveyor chains 12. As heat energy

radi ates 20 opwekebgrfhohdeéhe heat source, the food itemor itens upon
each skewer 11 is/or cooked and any fat exuding therefromcan drip

t hrough/ past the heating elenents into a tray situated therebeneath. 25
Heating el ement 16 might be electrically powered. As an alternative, a gas
flame or gas Fifed ?adiatihg SRR HF ghtBe PFOVE RN 0872034880 2

PCT/ CNO2/ 00548 -6 Each of ,the conveyor c%%jns 12 pass_around respective
end sprocket sC3BVEYREt PPEELGE 8§cﬁneﬁﬁe8f e ngvén 1 ihfRends @hai ot of

sprockets 13 connected éo rotate in wunison by a transverse shaft 36. 5
5 skewer holder;

FIG. 7 1s a schematic elevational view of the different

skewer holder of FIG. 6.

10 Description of the Preferred Embodiments

In the accompanying drawings there is schematically
depicted a rotisserie oven 10. Rotisserie oven 10 works
by conveying food items such as chicken wings on bamboo
15 skewers 11 past a heat source such as heating element

16.

Each skewer 11 is temporarily affixed between a pair of
endless conveyor chains 12. As heat energy radiates
20 upwardly from the heat source, the food item or items
upon each skewer 11 is/or cooked and any fat exuding
therefrom can drip through/past the heating elements

into a tray situated therebeneath.

25 Heating element 16 might be electrically powered. As
an alternative, a gas flame or gas fired radiating

grate might be provided.



Attached at evenly spaced | ocations along one or both of the chains 12 are
skewer hol ders 23. These are nounted upon rotational shafts, each shaft
ext endi ngwofososasao pi ni on gear 18. Each pinion gear 18 cooperatnz/odaswith a
| ongi tudi nal rack 17. That is, as the chain 12 noves, the skewer hol ders
and pinions pass the rack. The pinions rotate due to their neshing

i nterengagenent wth the rack 17. 15 Thegdi stal ends of the skewers are
held in a V-shaped holder 37, many of which are attached to the opposite
chain 12 at | ocations opposite each skewer holder 23. Gavity holds these

ends of the skewetsoien e Asshaped chalider 9 287pa 9 bRoGhES respde B, t he

rack 17 and pinions 18 are schematically shown separated fromthe chain

12. However, dugyregkbt¥etthaskewenaholider sa23ecanl Rifdd o8f tBear®sapon a
conmpn hori zontal shaft 28. The skewer 25 holders 23 npbve in the direction

i ndi cated by tdigerariowa pbaikl Gf Zpdoridies depi copdeenbadicmentotaard as

better illustrated in FIG 5, each skewer holder is forned sonmewhat |ike a

cl ot hes peg i nohisbhmgby fa ristamsde W OMDHBA8BO. PCT/ CNO2/ 00548 -7 second

arns 24 and 25 biassed into a closed, clasping position by an internal

coil spring 26. A skewer recess 27 is provided between the closed or

raspin

J ping Attached at evenly spaced locations along one or both
of the chains 12 are skewer holders 23. These are
mounted upon rotational shafts, each shaft extending
from a pinion gear 18. ©Each pinion gear 18 cooperates

10 with a longitudinal rack 17. That is, as the chain 12

moves, the skewer holders and pinions pass the rack.

The pinions rotate due to their meshing interengagement

with the rack 17.

15 The distal ends of the skewers are held in a 'V-shaped
holder 37, many of which are attached to the opposite
chain 12 at locations opposite each skewer holder 23.

Gravity holds these ends of the skewers in the V-shaped

holders 37.
20
In FIGS. 2 and 3, the rack 17 and pinions 18 are
schematically shown separated from the chain 12.
However, in reality, the skewer holders 23.and pinion
18 are upon a common horizontal shaft 28. The skewer
25 holders 23 move in the direction indicated by the
arrows in FIG. 2. In the depicted embodiment, and as

better illustrated in FIG. 5, each skewer holder is

formed somewhat like a clothes peg including first and



ends of the respective arns and it

ext ends.

uni son.
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een in FIG 5, the skewer holder 23 and pinion 18 are nounted
upon t he wormsossssehaft 28 in fixed relationship so as to IratricNoowedse i n
Al so mounted upon the shaft 28 is a roller 22 which, as shown in

against a track 21 so 10 as to nmaintain the horizontal

of the shaft 28 in use. Referring againto FIG 2, there is provided
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shaft 28 in fixed relationship so as to both rotate in
unison. Also mounted upon the shaft 28 is a roller 22
which, as shown in FIG. 4, rides against a track 21 so
as to maintain the horizontal nature of the shaft 28 in

use.

Referring again to FIG. 2, there is provided at each
end of the conveyor, a respective bearing surface 19
against which the second arms 25 of the skewer holders
25 interact. At the right hand end of FIG. 2 (the
pick-up end), the skewer holders 23 open as a result of
interaction of the second arm 25 with the bearing
surface 19 to cause the skewer holder to open and
enable the recess 27 to close about an end portion of a
skewer 11. As conveyed slowly from right to left in
FIG. 2, any food item mounted on a skewer will be
cooked. That 1is, the conveyor is driven siowly such
that the cooking time coincides with the time that it
takes to convey the skewer between the respective

sprockets in one pass only.

At the left hand end (the delivery end) of the oven

SO



it falls out in a direction indicated by arrow Ain FIG 3. A food
receiving receptacle or tray (not 5 shown) can be provi ded underneath
arrow A. We icassBe seen, the skewer hol ders 23 rotate duePCa/dNweR/00548
interaction of pinions 18 with rack 17. This rotation ensures even cooking

of the food articles that are 10 nounted on the skewers.

In this

enbodi nent, it is inportant that the chain 12 be carefully nounted to the

sprockets 13 to ensure that the skewer hol ders approach

and interact with

the bearing surfaces 19 for proper operation. If the chain is incorrectly
mount ed upon difowineispFdGke, the skbéwer beelrdegs smirgltceap® cattetdets

bearing surfaces 19 in a skew or reverse orientation in

whi ch case j anbi ng

or m ght occuwitiThilke |seadddessed25i Aot Hesenpademantskewerl G3 630 aflR7 in
which a different type of skewer holder or clanp 29 is provided. In this
20 enbodi mentit afefldfp @ot i dNacd i faregtiAna M e@i®sh bgardifet fo the

extent of each skewer 11. The clanp 29 is activated by a push ro

is activated

31 al so

moving in a ™fection phraf?et CEIHe & eRECEPLERE Sskeer CXFhe EjlEJ‘Eu"sh rod
S
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bears ayai nst

an acti vator 32 hagin a 25 follomereiurface 33. Surface 33
epast. A buffer

spring 35 is situated between the activator 32 and the push rod 31 to

absorb any shock forces. WO 03/034880 PCT/ CNO2/00548 -9

As can be seen, the skewer holders 23 rotate due to the

interaction of pinions 18 with rack 17. This rotation

ensures even cooking of the food articles that are

10 mounted on the skewers. In this embodiment, it is

15

20

25

important that the chain 12 be carefully mounted to the
sprockets 13 to eﬁsure that the skewer holders approach
and interact with the bearing surfaces 19 for proper
operation. If the chain is incorrectly mounted upon
the sprocket, the skewer holders might approach the
bearing surfaces 19 iﬁ a skew or reverse orientation in
which case jambing or might occur. This is addressed
in the embodiment of FIGS 6. and 7 in which a different
type of skewer holder or clamp 29 is provided. 1In this
embodiment, a clamp 29 1is activated 1in a direction
parallel to the extent of each skewer 11. The clamp 29
is activated by a push rod 31 also moying in a
direction parallel to the extent of the skéwer. The
push rod 1is activated by an activator 32 having a
follower surface 33. Surface 33 bears against a fixed
cam surface 34 as it moves therepast. A buffer spring
35 is situated between the activator 32 and the push

rod 31 to absorb any shock forces.



The clanp 29 includes springs 30 to maintain the clanp in a closed
position against the end portion of skewer 11. Again, a camsurface is
provi ded w0 ibos4ssends of 5 the conveyor to activate cl anppred/aNozaogsn | ar
manner as bearing surfaces 19 are provided in the first enbodinent. The
skewers 11 are preferably single-use banboo skewers 10 to be sold with the
food pieces to custoners. The food pieces mght typically be chicken w ngs
whi ch can be eaten by the customer directly off the skewer whereupon the
skewer can be discarded, recycled or otherwise used. 15 It should be
appreci ated that nodifications and alternations obvious to those skilled
in the art are not to be considered as beyond the scope of the present

i nvention. Fofhexahpie, 2Patiier udesn IOVIGHE nif at20mRamitagmt 41 eFq®Bnt at ed
heating source, the_heat radiator m ght be vertical or inclined and the
conveyor i gt R0RYEFEEN®OFIEd P FESLINST L her eReaPosit ioRcI9ne® P ane,

rat her than the horizgntal plane of the .describe nbod}orrepltss. é: o)
rather than ptbvi dPRGE 2% ¥Rk SHALRFRI F é’rrroé’r?gge?fgnf*,t R& Ohi ght
be turned by a chain and }proc e%\éa?trran enen that is,. .the rack could be

repl acetl by athaFRPERYCEnd i HT Toli 8m8et2PepJfréc?é‘d BP0 REFRET o

03/ 034880 ijlé)«%%§¥@§§ surfaces 19 are provided in the first

embodiment.

The skewers 11 are preferably single-use bamboo skewers
10 to be sold with the food pieces to customers. The food
pieces might typically be chicken wings which can be
eaten by the customer directly off the skewer whereupon
the skewer can be discarded, recycled or otherwise
used.
15
It should be appreciated that modifications and
alternations obvious to those skilled in the art are
not to be considered as beyond the scope of the present
invention. For example, rather than providing a
20 horizontally orientated heating source, the heat
radiator might be vertical or inclined and the conveyor

might convey the food pieces in a vertical or inclined

plane, rather than the horizontal plane of the
described embodiments. Also, rather than providing a
25 rack and pinion arrangement, the skewers might be

turned by a chain and sprocket arrangement, that 1is,
the rack could be replaced by a chain and the pinions

could be replaced by sprockets.



O- Cainms: 1. Arotisserie oven conprising: a heat source, 5 a continuous
conveyor nounted adjacent the heat source, a plurality of skewer hol ding
devi ces awbiosmsuss@l ong t he conveyor, each for hol ding a slkemaNo2ad§4acent

t he heat source while being conveyed 10 therepast by the conveyor, a
respective turning device attached to each skewer hol ding device for
rotating each skewer as it is conveyed past the heat source, and a skewer
det achnment devi ce adj acent the conveyor 15 and cooperative with each
skewer hol ding device to detach any skewer attached thereto as the skewer
hol di ng devi césajpass the skewer detachnment device in use. 20 2. The oven
of claim1 wherein the conveyor conprises a pair of parallel chains, each
form ng an endless |oop. 3. The oven of claim1 wherein the respective
turning 25 devices are pinion gears and the oven further conprises a
fixed rack albng whiERttnechini ONcHeaPEPHREA"Eo effect rotation thereof.
WO 03/ 034880 PCT/ CNO2/ 00548 11

a heat source,
5 a continuous conveyor mounted adjacent the heat
source,
a plurality of skewer holding devices -affixed
along the conveyor, each for holding a skewer
adjacent the heat source while being conveyed
10 therepast by the conveyor,
a respective turning device attached to each
skewer holding device for rotating each skewer as
it is conveyed past the heat source, and
a skewer detachment device adjacent the conveyor
15 and cooperative with each skewer holding device to
detach any skewer attached thereto as the skewer
holding devices pass the skewer detachment device

in use.

20 2. The oven of claim 1 wherein the conveyor comprises

a pair of parallel chains, each forming an endless

loop.
3. The oven of claim 1 wherein the respective turning
25 devices are pinion gears and the oven further comprises

a fixed rack along which the pinion gears wmesh to

effect rotation thereof.



4. The oven of claim 1l wherein the respective turning devices are
sprockets and the oven further conprises an affixed chain along which the
sprocket swossin34sgo ef fect rotation thereof. 5 5. The oven paff/aNoaions48
wherein the skewer hol ding devices each conprise a peg having two arns, a
first armbeing fixed to a link of one of said chains and the second arm
bei ng pivotable with respect to the firstx 10 arm 6. The oven of claim 2
wherein the skewer hol ding devices each conprise a clanp activatable by a
respective pusher that noves in a direction transverse 15 to the extent of
each chain, the pusher oveapeifatdlagm W twherdigarilng sewpacteiat oneneng of
the conveyor to detach a skewer. 7. The oven of claim4, 5 or claim®6
further 20 cdapicsengre skewekegist acidndite derdreefhavdian eofipeses baari ng
surface at one end of the conveyor against which the skewer hol ding device
bears to al | owffaredciohedn oflanskewesht heeesprogkess mesdonin naffeatwith

the oven of any one of clainme 1 to 7 a plurality of disposable banboo
skewer s. rotation thereof.

5
5. The oven of claim 2 wherein the skewer holding
devices each comprise a peg having two armg, a first
arm being fixed to a link of one of said chains and the
second arm being pivotable with respect to the first

10 arm.

6. The oven of claim 2 wherein the skewer holding
devices each comprise a clamp activatable by a
respective pusher that moves in a direction transverse
15 to the extent of each chain,r the pusher céoperating
with a bearing surface at one end of the conveyor to

detach a skewer.

7. The oven of claim 4, 5 or claim 6 further
20 comprising a skewer attachment device having a fixed
bearing surface at one end of the conveyor against
which the skewer holding device bears to allow

attachment of a skewer thereto.

25 8. In combination with the oven of any one of claims

1 to 7 a plurality of disposable bamboo skewers.



