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Introduction

VY cepii kaur «TRIZ Practicum»
MPEICTABIEHO TMPOLECU PO3B’S3Y-
BaHHS 3a7a4 i3 BHUKOPHUCTAHHAM
iHcTpyMenTiB TPU3.

[{s1 kHUTA € TOTIOBHEHHSIM JI0 cepii
«TRIZ Practicumy.

TyT mpeacTaBieHO TUIbKH TEKCTH
IMaTEHTIB.

3asBHUKOM € «Samsung Electro-
nics». Bci 111 mareHTH — pesynabrar
BUKOHAHHS TPAKTUYHUX IPOCKTIB
JUTS 1€l KoMITaHii. 3 1HIoro Ooky
[l TAaTEeHTHU IOKa3ylTh, IO HOBI
pimeHHs OyJio peaji30oBaHO Ha
MPaKTHUL 1 3apa3 BOHU IPOAAIOTHCS
He Tuieku y [liBgenniit Kopei, ane
Takox B €Bpocorosi, CILA, Anowii,
Kurai...

B nanomy BUmagky Ayxe BaxJIHBO,
o0 BCl TEXHIYHI pIlIeHHs, K1
nokaszaHl TyT, OTPUMaHo 13
BUKOPUCTaHHAM IHCTPYMEHTIB
TPU3, nepw 3a Bce — APN3-85B.

Hama noxsika canrty
http://patentsearch.jp/

3a HaJaHHS BUIBHOTO JOCTYIY 0
TEKCTIB TAaTEHTIB, PO3MILIEHUX Y
A KHU3L.

In the series of books «TRIZ
Practicum» was showed processes
of solving problems with using
instruments of TRIZ.

This book is an addition to the
series « TRIZ Practicumy.
Here are the text of patents only.

The applicant is «Samsung Elec-
tronics». All of these patents — it is
the result of the implementation of
practical projects for this company.
On the other hand, these patents
show that the new solutions have
been implemented in practice, and
now they are sold not only in South
Korea but also in the European
Union, USA, Japan, China...

In this case, it is important that all
the technical solutions, which are
shown here, were obtained with the
use of TRIZ instruments, primarily
— ARIZ-85V.

Our thanks to the site
http://patentsearch.jp/
for providing free access to the

texts of patents, which placed in
this book.
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Bunaxinauk, aBTOp pIlIeHb A
nux narentiB — Onekcanap Teomop

HapOytr, Maiicrep TPU3 3a
CIIUCKOM I.C.AnpTiymiepa,
TIOKTOP (bh13uKO-MaTEeMaTUUYHUX

HayK, mpodecop.

Ane mpouec 'y
MPAKTUIHUX TIPO-
eKTax — II¢ 3aBKIn
«KOMAaHIHa
poboTay.

Ha upoMy 3HiMKy — |
1HXEHEepHu -
BUHAXIJHUKHU,

. VIP Cenfter

From right to left: QChan Jun, V.A.Leniashin,

The inventor, autor of the solutions
for this patents is Alexander
Theodor Narbut, TRIZ Master
by G.S.Altshuller, Doctor Sc.,
Professor.

But process of the
~practice projects —
it's «team's work»

24 WER BE DA BT

In this photo —
engineers-inven-
tors, with whom

pazom 13 SKAMH V.S.Cherniak, A.Th.Narbut, V.J. Krasnoslobodsev, discussed and

00TOBOPIOBAIUCS
Ta BUKOHYBAJUCS
BC1 111 TPOEKTH.

k ok ok

«bOHYCHUI J0IaTOK» a

N0 1[l€l KHUTH
TEKCTU TIATEHTIB
(TouyHilIE — aBTOp-

CBKHUX CBIJIOIITB).

IC.Anprmynnep Tta
P.b.IIamnip of
OTPHMATH IIi PillleHHs
TOJi, KOJHM peaizarmis
TPU3 Tinpku movnHa-
macs...

Hamra nonsika canry
http://patentdb.su/

3a HaJaHHS BUTHBHOTO JOCTYIY 0
TEKCTIB ITUX aBTOPCHKUX CBiJIOIITB.

Penaxropu.

Dong-Lyoul Shin, G.A.Severinets.
Suwon, South Korea, April, 2002.

From right to left: R.B.Shapiro,
G.S.Altshuller, V.N.Zhuravliova.
Baku, Azerbaijan, (former USSR),
1959.

(Photo from site altshuller.ru)

implemented all
these projects.

k ok ok

,«The bonus addition»

" rather — author's cer-
tificates).

G.S.Altshuller and
= R.B.Shapiro  make
these solutions when

the implementation of
TRIZ just begun ...

Our thanks to the site
http://patentdb.su/

for providing free access to the
texts of these author's certificates.

Editors.
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(54) Composite cooking Apparatus

(57) A composite cooking apparatus having a body
(10), a heating unit (30), and an induction heating unit
(40). The heating unit (30) is positioned in the body to
generate heat used to heat food. The induction heating

(40) unit is positioned adjacent to the heating unit (30)
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tion heating. The induction heating unit (40) has at least
one wire (41), a coating (51) of which is exposed to an
electron beam to strengthen a heat resistance thereof.
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Description

[0001] The present invention relates, in general, to
composite cooking apparatuses, and more particularly,
to a composite cooking apparatus that radiates electron
beams to coatings of element wires forming a work coil,
which is an induction heating unit, thus strengthening
heat resistance.

[0002] Generally, an electronic cooking apparatus
that performs cooking using electromagnetic induction
heating applies a magnetic force to a cooking container,
and then performs cooking using heat generated from
the cooking container due to the applied magnetic force.
The electronic cooking apparatus generates heat using
a magnetic field, so that it may perform cooking without
generating air pollution. Further, the electronic cooking
apparatus typically has thermal efficiency of about 80%
or above, so that it is an excellent cooking machine in
an aspect of energy efficiency.

[0003] A conventional electronic cooking apparatus
typically includes a work coil, to which a current is sup-
plied to generate a magnetic field, an upper plate placed
on the work coil to allow a cooking containerto be seated
thereon, and a ferrite plate placed below the work coil
to allow lines of a magnetic force to pass therethrough.
[0004] Inthe conventional electronic cooking appara-
tus having the above construction, when a current is
supplied to the work coil, a magnetic field is formed
around the work coil. At this time, magnetic force lines
forming the magnetic field form a closed loop that con-
nects the upper plate, an inside of a bottom of the iron
cooking container and the ferrite plate.

[0005] When the magnetic force lines formed in this
way pass through the inside of the bottom of the iron
cooking container, an eddy current is generated in the
cooking container, and heat is generated from the iron
cooking container by an electrical resistance as the ed-
dy current flows. Further, the heat generated from the
iron cooking container is transmitted to food placed in
the cooking container, and thus the food is cooked.
[0006] However, the conventional electronic cooking
apparatus is problematic in that it performs cooking in
an induction heating manner, so that only an iron con-
tainer capable of executing induction heating can be
used as a cooking container, and a non-iron container
cannot be used as a cooking container.

[0007] Further, the conventional electronic cooking
apparatus is problematic in that, when cooking is per-
formed using only a work coil, a cooking time lengthens
if an amount of food increases, so that the electronic
cooking apparatus is not suitable for cooking a large
amount of food.

[0008] Accordingtothe presentinventionthere is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the de-
scription which follows.

[0009] Accordingly, the present invention provides a
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composite cooking apparatus, which cooks by directly
generating heatthrough a heating unit as well as by gen-
erating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.
[0010] Accordingto another aspectthe presentinven-
tion provides a composite cooking apparatus, which si-
multaneously drives an induction heating unit and a
heating unitwhen a large amount of food is cooked, thus
quickly performing cooking.

[0011] In a further aspect the present invention pro-
vides a composite cooking apparatus having a heating
unit and an induction heating unit with a work coil having
a wire, in which a coating of the wire is radiated with
electron beams to strengthen a heat resistance of the
induction heating unit, to prevent the induction heating
unit from being damaged due to heat generated from
the heating unit.

[0012] Additional aspects and/or advantages of the
invention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

[0013] In one aspect of the present invention there is
provided a composite cooking apparatus, including a
body, a heating unit positioned in the body to generate
heat used to heat food, and an induction heating unit
positioned adjacent to the heating unit to generate a
magnetic field to cook the food by induction heating, the
induction heating unit having at least one wire, a coating
of which is exposed to an electron beam to strengthen
heat resistance thereof. The coating may have been ex-
posed to an electron beam during manufacture.
[0014] According to another aspect of the invention
there is provided a method of manufacturing a wire of
an induction heating unit, the method comprising expos-
ing a coating of the wire to an electron beam to strength-
en heat resistance thereof.

[0015] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings
in which:

FIG. 1 is a perspective view showing an external
shape of a composite cooking apparatus, according
to an embodiment of the present invention;

FIG. 2 is a sectional view taken along line Il - Il of
FIG. 1;

FIG. 8 is a sectional view showing a work coil of the
composite cooking apparatus of FIG. 1; and

FIG. 4 is afront view showing an element wire (mag-
net wire) forming the work coil of the composite
cooking apparatus of FIG. 1.

[0016] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
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are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below to
explain the present invention by referring to the figures.
[0017] AsisshowninFIG. 1, acomposite cooking ap-
paratus, according to an embodiment of the present in-
vention, includes a body 10 and heat resisting plates 11
placed on a portion of a top surface of the body 10 to
allow various cooking containers to be seated thereon.
An input unit 13 is placed on a center of a front surface
of the body 10 to input operation commands to the com-
posite cooking apparatus. Inlets 12 are positioned in op-
posite sides of the input unit 13 to draw air used to dis-
perse heat generated from a planar heating element (30
of FIG. 2), which will be described later, by allowing the
airto move underthe planar heating element (30 of FIG.
2).

[0018] Acylindrical blowingfan 20 is located in a front
portion of an inside of the body 10 to compulsorily blow
air drawn through the inlets 12 under the planar heating
element (30 of FIG. 2). A fan motor 21 is provided at an
end of the blowing fan 20 to rotate the blowing fan 20.
Oultlets 14 are positioned in a rear surface of the body
10 to discharge air flowing under the planar heating el-
ement (30 of FIG. 2) to an outside of the body 10. An
auxiliary cabinet 15, in which a receiving space is
formed, is placed below the body 10.

[0019] The composite cooking apparatus of the
present invention, constructed as shown in FIG. 2, is
provided with the planar heating element 30, positioned
below the heat resisting plate 11 while coming into con-
tact with the heat resisting plate 11. The planar heating
element 30 is a product, in which high-technology ce-
ramic materials composed of fine particles, and conduc-
tive special carbon particles are uniformly distributed on
fiberfabric, and which has a uniform heating density and
a low power consumption.

[0020] When a current is supplied to the planar heat-
ing element 30, heat is generated from the planar heat-
ing element 30 and food is heated by the heat. In this
way, the planar heating element 30 performs cooking by
directly heating a cooking container. The planar heating
element 30 is inserted into a groove 35 positioned in a
central lower portion of the heat resisting plate 11, which
is seated on top of fixing members 34.

[0021] A work coil 40 is placed below the planar heat-
ing element 30, spaced apart from the planar heating
element 30 by a predetermined distance. In this case,
the work coil 40 is formed in a shape in which a Litz wire
41 (see FIG. 3) is wound in a spiral form. Magnetic force
lines generated from the work coil 40 pass through an
inside of a bottom of the cooking container via the heat
resisting plate 11.

[0022] If variations occur in the magnetic force lines
passing through the cooking container, a large amount
of eddy current is generated inside a bottom of the cook-
ing container, and heat is generated due to an electrical
resistance of the cooking container to the eddy current.
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In this way, the work coil 40 cooks food in an induction
heating manner. Because the eddy current should be
generated to cook food in the induction heating manner,
it is not possible to perform cooking in the induction heat-
ing manner with a cooking container made of a non-iron
material, because it is incapable of generating the eddy
current.

[0023] A ferrite plate 31 is positioned below the work
coil 40 while coming into contact with the work coil 40.
Ferrite is a solid solution, in which impurities melt in iron
having a body-centered cubic crystal structure, and
which functions to shield the magnetic force lines gen-
erated from the work coil 40 by allowing the magnetic
force lines to pass through the ferrite. Therefore, the
magnetic force lines generated from the work coil 40
form a loop passing through the ferrite plate 31 placed
below the work coil 40 after passing through the inside
of the bottom of the cooking container via the heat re-
sisting plate 11. A support 32 is placed below the ferrite
plate 31 to support both the work coil 40 and the ferrite
plate 31.

[0024] As noted previously, the planar heating ele-
ment 30 and the work coil 40 are spaced apart from each
other by the predetermined distance, so that an air in-
sulating layer is formed in a space therebetween. In this
case, to further improve an insulating effect, air is com-
pulsorily moved through the air insulating layer. There-
fore, according to one aspect, the air insulating layer is
mainly used as an air moving path 33.

[0025] According to one aspect, the blowing fan 20 is
placed on a right side of the air moving path 33 (as is
shown in FIG. 2), to compulsorily blow air into the air
moving path 33. According to one aspect, the blowing
fan 20 is a multi-blade cross-flow fan, which provides air
drawn through the inlets 12 to the air moving path 33.
An airguiding member 22 is positioned around the blow-
ing fan 20 to guide air blown by the blowing fan 20 to
the air moving path 33.

[0026] Asis shown in FIGS. 3 and 4, the work coil 40
of the composite cooking apparatus of the present in-
vention is formed so that the Litz wire 41 is arranged in
the spiral form. The Litz wire 41 is formed by binding a
plurality of element wires (magnet wires) 50, in which
copper wires or aluminum wires with high electrical con-
ductivity are applied with coatings formed at high tem-
peratures.

[0027] Further, each of the element wires 50 of the
Litz wire 41 used in the composite cooking apparatus is
manufactured in such a way that an inner conductor 52
is covered with a coating 51 made of a high molecular
weight compound (for example, polyester) and then an
electron beam is radiated onto the coating 51. When the
electron beam is radiated onto the coating 51, a molec-
ular structure of the coating 51 is changed from an initial
linear structure to a mesh structure by a cross linkage
phenomenon.

[0028] In the cross linkage phenomenon, chemical
bonds are formed as in the case where a bridge is
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placed between any two atoms of a plurality of linearly
bound atoms. In this case, covalentbonds are generally
formed.

[0029] A high molecular weight compound forming
chemical bonds by the cross linkage forms a three-di-
mensional mesh structure. There are at least two meth-
ods of: adding a crosslinking agent, and radiating an
electron beam.

[0030] If the coating 51 of each of the element wires
50 is changed to a mesh structure due to the radiation
of the electron beam, mechanical characteristics, heat
resistance, chemical resistance, internal stress resist-
ance, andthe like are improved compared to the coating
with the initial linear structure. Therefore, if the electron
beam is radiated onto the coating 51 of each of the el-
ement wires 50 forming the work coil 40, to prevent the
work coil 40 from being damaged due to the heat gen-
erated from the planar heating element 30, an internal
structure of the coating 51 is changedto strengthen heat
resistance, thus effectively isolating radiation heat
transmitted to the work coil 40 without installing a sep-
arate insulating plate.

[0031] According to one aspect, the element wires 50
of the work coil 40 used in the present invention are
manufactured so that the coatings 51 of the element
wires 50, onto which electron beams are radiated and
which are made of high molecular weight compounds,
are covered with magnetic viscosity layers (not shown).
Viscosity of the magnetic viscosity layers is low at nor-
mal temperatures, and increases if the temperature in-
creases above a predetermined level, so that bonds be-
tween the element wires 50 forming the Litz wire 41 are
secured.

[0032] Hereinafter, an operation of the composite
cooking apparatus of the present invention is described.
[0033] A user places a cooking container on the heat
resisting plate 11 and then inputs an operation com-
mand to the composite cooking apparatus through the
input unit 13. The operation command is then transmit-
ted to a control unit (not shown). The control unit ana-
lyzes the operation command and then determines
which of the planar heating element 30 and the work coil
40 to supply with a current.

[0034] If the input operation command requires oper-
ations of both the planar heating element 30 and the
work coil 40, the control unit controls an inverter (not
shown) to supply a current to both the planar heating
element 30 and the work coil 40.

[0035] When the current is supplied to the planar
heating element 30, a temperature of approximately
500°C or greater is generated from the planar heating
element 30 due to a resistance thereof. The resulting
heat is transmitted to the cooking container placed on
the heat resisting plate 11.

[0036] When a high-frequency current is supplied to
the work coil 40, a magnetic field is formed around the
work coil 40, so that an eddy current is formed in the
cooking container due to the magnetic field. The eddy
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current generates heat according to an electrical resist-
ance while passing through the cooking container. In
this way, the heat generated from both the planar heat-
ing element 30 and the work coil 40 is transmitted to
cook food.

[0037] A part of the heat generated from the planar
heating element 30 is transmitted downward from the
planar heating element 30 in a heat transmission man-
ner using radiation. The heat emitted downward from
the planar heating element 30 reaches the work coil 40.
The bonds between the respective element wires 50 of
the Litz wire 41 forming the work coil 40 are further se-
cured due to the radiation of electron beams thereby
strengthening heat resistance of the work coil 40. Thus,
the work coil 40 is safely protected against the heat gen-
erated from the planar heating element 30.

[0038] While power is supplied to the planar heating
element 30, the control unit moves air through the air
moving path 33 by rotating the blowing fan 20, thus ob-
taining a superior heat isolating effect.

[0039] If sufficient heat is applied to the food and then
the cooking has been completed, an OFF command is
input by the user, and the controller receives the OFF
command to shut off power supplied to both the planar
heating element 30 and the work coil 40, thus terminat-
ing the cooking operation.

[0040] Through the above process, the operation of
the present invention is terminated.

[0041] As is apparent from the above description, the
present invention provides a composite cooking appa-
ratus that cooks food by directly generating heat through
aheating unit as well as by generating heat using induc-
tion heating, thus performing cooking regardless of the
materials of a cooking container and quickly cooking a
large amount of food.

[0042] Further, the presentinvention is advantageous
in that it radiates electron beams to coatings of element
wires forming a work coil, which is an induction heating
unit, to strengthen heat resistance of the coatings, thus
preventing the induction heating unit from being dam-
aged due to heat generated from a heating unit without
installing a separate insulating plate.

[0043] Although a few preferred embodiments have
been shown and described, it will be appreciated by
those skilled in the art that various changes and modi-
fications might be made without departing from the
scope of the invention, as defined in the appended
claims.

[0044] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, andthe contents of all such papers and documents
are incorporated herein by reference.

[0045] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
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except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.

[0046] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0047] The invention is not restricted to the details of
the foregoing embodiment (s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims
1. A composite cooking apparatus, comprising:

a body (10);

a heating unit (30) positioned in the body (10)
to generate heat used to heat food; and

an induction heating unit (40) positioned adja-
cent to the heating unit (30) to generate a mag-
netic field to cook the food by induction heating,
the induction heating unit (40) having at least
one wire (41), a coating (51) of which is ex-
posed to an electron beam to strengthen a heat
resistance thereof.

2. The composite cooking apparatus according to
claim 1,
wherein when the coating (51) is exposed to the
electron beam, a molecular structure of the coating
(51) is changed, to strengthen the heat resistance
thereof.

3. The composite cooking apparatus according to
claim 2,
wherein the molecular structure of the coating (51)
is changed from an initial linear structure to a mesh
structure after the coating (51) is exposed to the
electron beam.

4. The composite cooking apparatus according to any
preceding claim, wherein the induction heating unit
(40) is wound in a spiral.

5. The composite cooking apparatus according to any
preceding claim, wherein the at least one wire (41)
comprises a magnetic viscosity layer.

6. A composite cooking apparatus, comprising:

a body (10) ;
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a heating element (30) placed in the body (10)
to generate heat used to heat food; and

a work coil (40) placed below the heating ele-
ment (30) to generate a magnetic field to cook
the food by induction heating, the work coil (40)
being provided with a coating (51), which is ex-
posedto an electron beam to strengthen a heat
resistance thereof.

7. The composite cooking apparatus according to
claim 6,
wherein when the coating (51) of the work coil (40)
is exposed to the electron beam, a molecular struc-
ture of the coating (51) is changed, to strengthen
the heat resistance thereof.

8. The composite cooking apparatus according to
claim 7,
wherein the molecular structure of the coating (51)
is changed from an initial linear structure to a mesh
structure after the coating (51) is exposed to the
electron beam.

9. The composite cooking apparatus according to
claim 6, claim 7 or claim 8, wherein the work coil
(40) is wound in a spiral.

10. A composite cooking apparatus, comprising:

a first heating unit (30) generating heat trans-
ferred to a cooking container; and

a second heating unit (40), comprising a wire
(41) with a coating (51) exposed to an electron
beam to strengthen a heat resistance of the
coating (51), and selectively generating a mag-
netic field, magnetic force lines of which pass
through a bottom of the cooking container.

11. The composite cooking apparatus according to
claim 10,
wherein:

the second heating unit (40) is adjacent to the
first heating unit (30) and separated from the
first heating unit (30) by a predetermined
space; and

the composite cooking apparatus further com-
prises a fan (20) moving air through the prede-
termined space.

12. The composite cooking apparatus according to
claim 11, further comprising:

a body (10) having an inlet (12) and an outlet
(14),

wherein an air moving path (33) is defined between
inlet (12) and the outlet (14) to guide air moved by
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the fan (20), and includes the predetermined space.

13. The composite cooking apparatus according to any
one of claims 10 to 12, wherein when the coating
(51) is exposedto the electron beam, linearlybound &
atoms of the coating (51) form covalent bonds ther-
ebetween.

14. The composite cooking apparatus according to any
one of claims 10 to 13, wherein the induction heat- 10
ing unit (40) comprises a Litz wire (41) wound in a
spiral.

15. A composite cooking apparatus, comprising:

15
a body (10) having a cooking surface and air
inlets (12) and outlets (14) defining respective
ends of an air moving path (33);
aheatresistingplate (11) disposed on the cook-
ing surface; 20
a planar heating element (30), contacting the
heat resisting plate (11), and comprising a fiber
fabric having finely particulated ceramic mate-
rials and conductive carbon particles uniformly
distributed thereon; 25
an induction heating unit (40) adjacent to the
planar heating element (30) and separated
from the heating element (30) by a predeter-
mined space, the induction unit (40) comprising
a wire (41) with a coating (51) exposed to an 30
electron beam to strengthen a heat resistance
thereof; and
afan (20) forcing airthrough the airmoving path
(33), the predetermined space being included
in the air moving path (33). 35

16. A composite cooking apparatus, comprising:

a conduction heating unit (30); and

an induction heating unit (40), the conduction 40
and

induction heating units (30,40) being driven si-
multaneously to speed cooking.

17. An induction heating unit (40) of a composite cook- 45
ing apparatus having a conduction heating unit (30),
the induction heating unit (40) comprising:

at least one wire (41) with a coating (51) ex-

posed to an electron beamto strengthen a heat 50
resistance thereof.
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Description

[0001] The present invention relates, in general, to
composite cooking apparatuses, and more particularly,
to a composite cooking apparatus that includes an in-
sulating plate with a heat reflecting layer formed thereon
is installed between a planar heating element and a
work coil, thus improving an insulating effect.

[0002] Generally, an electronic cooking apparatus
that performs cooking using electromagnetic induction
heating applies a magnetic force to a cooking container,
and then performs cooking using heat generated from
the cooking container due to the applied magnetic force.
The electronic cooking apparatus generates heat using
a magnetic field, so that it may perform cooking without
generating air pollution. Further, the electronic cooking
apparatus typically has thermal efficiency of about 80%
or above, so that it is an excellent cooking machine in
an aspect of energy efficiency.

[0003] A conventional electronic cooking apparatus
typically includes a work coil, to which a current is sup-
plied to generate a magnetic field, an upper plate placed
on the work coil to allow a cooking containerto be seated
thereon, and a ferrite plate placed below the work coil
to allow lines of a magnetic force to pass therethrough.
[0004] Inthe conventional electronic cooking appara-
tus having the above construction, when a current is
supplied to the work coil, a magnetic field is formed
around the work coil. At this time, magnetic force lines
forming the magnetic field form a closed loop that con-
nects the upper plate, an inside of a bottom of the iron
cooking container and the ferrite plate.

[0005] When the magnetic force lines formed in this
way pass through the inside of the bottom of the iron
cooking container, an eddy current is generated in the
cooking container, and heat is generated from the iron
cooking container by an electrical resistance as the ed-
dy current flows. Further, the heat generated from the
iron cooking container is transmitted to food placed in
the cooking container, and thus the food is cooked.
[0006] However, the conventional electronic cooking
apparatus is problematic in that it performs cooking in
an induction heating manner, so that only an iron con-
tainer capable of executing induction heating can be
used as a cooking container, and a non-iron container
cannot be used as a cooking container.

[0007] Further, the conventional electronic cooking
apparatus is problematic in that, when cooking is per-
formed using only a work coil, a cooking time lengthens
if an amount of food increases, so that the electronic
cooking apparatus is not suitable for cooking a large
amount of food.

[0008] Accordingtothe presentinventionthere is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the de-
scription which follows.

[0009] Accordingly, the present invention provides a
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composite cooking apparatus that cooks by directly gen-
erating heat through a heating unit as well as by gener-
ating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.
[0010] The present invention provides a composite
cooking apparatus, which simultaneously drives an in-
duction heating unit and a heating unit when a large
amount of food is cooked, thus quickly performing cook-
ing.

[0011] The present invention provides a composite
cooking apparatus, in which a heat reflecting layer is po-
sitioned on an insulating plate to prevent the induction
heating unit from being damaged due to heat generated
from the heating unit, thus improving an insulating ef-
fect.

[0012] Additional aspects and/or advantages of the
invention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

[0013] In one aspect of the present invention there is
provided a composite cooking apparatus, including a
body, a heating unit positioned in the body to generate
heat used to heat food, an induction heating unit posi-
tioned adjacent to the heating unit to generate a mag-
netic field used to cook the food by induction heating,
and an insulating plate positioned between the heating
unit and the induction heating unit to prevent heat gen-
erated from the heating unit from being transmitted to
the induction heating unit.

[0014] In another aspect of the present invention
there is provided a composite cooking apparatus, in-
cluding a body, a heating element placed in the body to
generate heat used to heat food, a work coil disposed
in the body to generate a magnetic field to cook the food
by induction heating, an insulating plate disposed adja-
cent to the heating element to prevent heat generated
from the heating element from being transmitted to the
work coil, and a blowing fan to compulsorily move air
through an air moving path positioned between the in-
sulating plate and the work coil.

[0015] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings
in which:

FIG. 1 is a perspective view showing an external
shape of a composite cooking apparatus, according
to an embodiment of the present invention;

FIG. 2 is a sectional view taken along line Il - Il of
FIG. 1; and

FIG. 3 is a sectional view showing an insulating
plate of the composite cooking apparatus of FIG. 1.

[0016] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
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are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below to
explain the present invention by referring to the figures.
[0017] AsisshowninFIG. 1, acomposite cooking ap-
paratus, according to an embodiment of the present in-
vention, includes a body 10 and heat resisting plates 11
placed on a portion of a top surface of the body 10 to
allow various cooking containers to be seated thereon.
An input unit 13 is placed on a center of a front surface
of the body 10 to input operation commands to the com-
posite cooking apparatus. Inlets 12 are positioned in op-
posite sides of the input unit 13 to draw air used to dis-
perse heat generated from a planar heating element (30
of FIG. 2), which will be described later, by allowing the
air to move under an insulating plate (40 of FIG. 2),
which will be described later.

[0018] Acylindrical blowingfan 20 is located in a front
portion of an inside of the body 10 to compulsorily blow
air drawn through the inlets 12 under the insulating plate
(40 of FIG. 2). A fan motor 21 is provided at an end of
the blowing fan 20 to rotate the blowing fan 20.

[0019] Outlets 14 are positioned in a rear surface of
the body 10 to discharge air flowing under the insulating
plate (40 of FIG. 2) to an outside of the body 10. An
auxiliary cabinet 15, in which a receiving space is
formed, is placed below the body 10.

[0020] The composite cooking apparatus of the
present invention, constructed as shown in FIG. 2, is
provided with the planar heating element 30, positioned
below the heat resisting plate 11 while coming into con-
tact with the heat resisting plate 11. The planar heating
element 30 is a product, in which high-technology ce-
ramic materials composed of fine particles, and conduc-
tive special carbon particles are uniformly distributed on
fiberfabric, and which has a uniform heating density and
a low power consumption.

[0021] When a current is supplied to the planar heat-
ing element 30, heat is generated from the planar heat-
ing element 30 and food is heated by the heat. In this
way, the planar heating element 30 performs cooking by
directly heating a cooking container.

[0022] The insulating plate 40 is placed below the pla-
nar heating element 30 to prevent the heat generated
from the planar heating element 30 from being transmit-
ted to a work coil 50, which will be described later. Ac-
cording to one aspect, the insulating plate 40 contacts
the planar heating element 30. According to another as-
pect, the insulating plate 40 is spaced apart from the
planar heating element 30 by a predetermined distance
to improve an insulating effect. In this case, a spaced
interval may be arbitrarily set in consideration of thermal
efficiency and the insulating effect.

[0023] The insulating plate 40 is inserted into fixing
members 34 extended from the top surface of the body
10. The planar heating element 30 is inserted into a
groove 35 positioned in a central lower portion of the
heat resisting plate 11, which is seated on tops of the
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fixing members 34.

[0024] The work coil 50 is placed below the insulating
plate 40, spaced apart from the insulating plate 40 by a
predetermined distance. In this case, the work coil 50 is
formedin ashape in which a Litz wire is wound in a spiral
form. Magnetic force lines generated from the work coil
50 pass through an inside of a bottom of the cooking
container via the insulating plate 40 and the heat resist-
ing plate 11.

[0025] A large amount of eddy current is generated
inside the bottom of the cooking container due to the
magnetic force lines, and heat is generated by an elec-
trical resistance of the cooking containerto the eddy cur-
rent. In this way, the work coil 50 cooks food in an in-
duction heating manner. Because the eddy current
should be generated to cook food in the induction heat-
ing manner, it is not possible to perform cooking in the
induction heating manner with a non-iron cooking con-
tainer incapable of generating the eddy current.

[0026] A ferrite plate 31 is positioned below the work
coil 50 while coming into contact with the work coil 50.
Ferrite is a solid solution, in which impurities melt in iron
having a body-centered cubic crystal structure, and
which functions to shield the magnetic force lines gen-
erated from the work coil 50 by allowing the magnetic
force lines to pass through the ferrite. Therefore, the
magnetic force lines generated from the work coil 50
form a loop passing through the ferrite plate 31 placed
below the work coil 50 after passing through the inside
of the bottom of the cooking container via the insulating
plate 40 and the heat resisting plate 11. A support 32 is
placed belowthe ferrite plate 31 to support both the work
coil 50 and the ferrite plate 31.

[0027] Asnoted previously, the insulating plate 40 and
the work coil 50 are spaced apart from each other by
the predetermined distance, so that an airinsulating lay-
er is formed in a space therebetween. In this case, to
further improve an insulating effect, air is compulsorily
moved through the air insulating layer. Therefore, ac-
cording to one aspect the air insulating layer is mainly
used as an air moving path 33.

[0028] According to one aspect the blowing fan 20 is
placed on a right side of the air moving path 33 (as
shown in FIG. 2), to compulsorily blow air into the air
moving path 33. According to one aspect the blowing
fan 20 is a multi-blade cross-flow fan, which provides air
drawn through the inlets 12 to the air moving path 33.
An air guiding member 22 is positioned around the blow-
ing fan 20 to guide air blown by the blowing fan 20 to
the air moving path 33.

[0029] As is shown in FIG. 3, the insulating plate 40
includes a base plate 42 and a heat reflecting layer 41
coated on a top surface of the base plate 42. Further,
the insulating plate 40 is installed to be spaced apart
from the planar heating element 30 by a predetermined
distance dto effectively isolate heat transmitted from the
planar heating element 30 by heat conduction.

[0030] According to one aspect, the base plate 42 of
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the insulating plate 40 is made of a packing-type insu-
lating material. According to one aspect, the packing-
type insulating material has air bubbles. According to
another aspect, the packing-type insulating material is
made of glass fiber containing asbestos fiber. According
to yet another aspect, the packing-type insulating ma-
terial is made of fireproof brick. According to another as-
pect, the base plate 42 is made of a material in which
boron nitride is added to heat resisting plastic.

[0031] Accordingto one aspect, a material with excel-
lent heat reflectance is coated on the heat reflecting lay-
er 41. Therefore, a material, such as a ceramic film, an
aluminum oxide (Al203), or a beryllium oxide (BEO),
may be used for the heat reflecting layer 41. A ceramic
is an inorganic non-metal material made through heat-
processing at high temperatures, and has high surface
luminance, excellent heat resistance and excellent rub
resistance. Therefore, when radiation heat generated
from the planar heating element 30 comes into contact
with the ceramic film coated on the insulating plate 40,
the radiation heat is reflected due to the high surface
luminance, so that it may be expected that the insulating
effect be improved.

[0032] The aluminum oxide and the beryllium oxide
are materials with high infrared reflectance. Even
though the radiation heat generated from the planar
heating element 30 is emitted in an infrared ray form,
the radiation heat is reflected from an aluminum oxide
layer or a beryllium oxide layer formed on the insulating
plate 40, so that the heat is scarcely transmitted to the
work coil 50. Moreover, infrared rays reflected from the
aluminum oxide layer or the beryllium oxide layer are
directed again to the cooking container. Therefore, al-
though a same amount of energy is supplied, heat
reaching the cooking container increases compared to
a case where the aluminum oxide layer or the beryllium
oxide layer is not used, thus obtaining additional effect,
such as improvement of energy efficiency.

[0033] In this way, if the heat reflecting layer is posi-
tioned on the insulating plate, radiation heat is reflected
close to total reflection even though the radiation heat
is emitted from the planar heating element 30 at high
temperatures (typically, 500°C or above), thus obtaining
a considerable insulating effect.

[0034] One of the ceramic film, the aluminum oxide
layer and the beryllium oxide layer having high heat re-
flectance may be coated on the base plate 42. But ac-
cording to one aspect, to obtain a superior insulating ef-
fect, a heat resisting plastic layer may be coated on the
base plate 42 and aceramicfilm layer may be positioned
on the heat resisting plastic layer.

[0035] Further, itis also possibleto coat a ceramic film
layer on the base plate 42, and form either an aluminum
oxide layer or a beryllium oxide layer on the ceramic film
layer.

[0036] Hereinafter, an operation of the composite
cooking apparatus of the present invention is described.
[0037] A user places a cooking container on the heat
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resisting plate 11 and then inputs an operation com-
mand to the composite cooking apparatus through the
input unit 13. The operation command is then transmit-
ted to a control unit (not shown). The control unit ana-
lyzes the operation command and then determines
which of the planar heating element 30 and the work coil
50 to supply with a current.

[0038] If the input operation command requires oper-
ations of both the planar heating element 30 and the
work coil 50, the control unit controls an inverter (not
shown) to supply a current to both the planar heating
element 30 and the work coil 50.

[0039] When the current is supplied to the planar
heating element 30, a temperature of approximately
500°C or greater is generated from the planar heating
element 30 due to a resistance thereof. The resulting
heat is transmitted to the cooking container placed on
the heat resisting plate 11.

[0040] When a high-frequency current is supplied to
the work coil 50, a magnetic field is formed around the
work coil 50, so that an eddy current is formed in the
cooking container due to the magnetic field. The eddy
current generates heat according to an electrical resist-
ance while passing through the cooking container. In
this way, the heat generated from both the planar heat-
ing element 30 and the work coil 50 is transmitted to
cook food.

[0041] A part of the heat generated from the planar
heating element 30 is transmitted downward from the
planar heating element 30 in a heat transmission man-
ner using radiation. Heat radiant rays emitted downward
from the planar heating element 30 reach the heat re-
flecting layer 41 of the insulating plate 40, and are re-
flected from the heat reflecting layer 41 directed upward
from the insulating plate 40. Therefore, an insulating ef-
fect is further improved compared to a typical insulating
plate.

[0042] While power is supplied to the planar heating
element 30, the control unit moves air through the air
moving path 33 by rotating the blowing fan 20, thus ob-
taining a superior heat isolating effect.

[0043] If sufficient heat is applied to the food and then
the cooking has been completed, an OFF command is
input by the user, and the controller receives the OFF
command to shut off power supplied to both the planar
heating element 30 and the work coil 50, thus terminat-
ing the cooking operation.

[0044] Through the above process, the operation of
the present invention is terminated.

[0045] Asis apparent from the above description, the
present invention provides a composite cooking appa-
ratus that cooks food by directly generating heat through
a heating unit as well as by generating heat using induc-
tion heating, thus performing cooking regardless of the
materials of a cooking container and quickly cooking a
large amount of food.

[0046] Further, the presentinvention is advantageous
in that a heat reflecting layer is formed on an insulating
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plate, thus preventing an induction heating unit from be-
ing damaged due to heat generated from a heating unit.
[0047] Although a few preferred embodiments have
been shown and described, it will be appreciated by
those skilled in the art that various changes and modi-
fications might be made without departing from the
scope of the invention, as defined in the appended
claims.

[0048] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, and the contents of all such papers and documents
are incorporated herein by reference.

[0049] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.

[0050] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0051] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims
1. A composite cooking apparatus, comprising:

a body (10);

a heating unit (30) positioned in the body (10)
to generate heat used to heat food;

an induction heating unit (50) positioned adja-
cent to the heating unit (30) to generate a mag-
netic field to cook the food by induction heating;
and

an insulating plate positioned between the
heating unit (30) and the induction heating unit
(50) to prevent heat generated fromthe heating
unit (30) from being transmitted to the induction
heating unit (30).

2. The composite cooking apparatus according to
claim 1, wherein the insulating plate (40) is provided
with at least one heat reflecting layer (41) to reflect
the heat generated from the heating unit (20).
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The composite cooking apparatus according to
claim 2, wherein the at least one heat reflecting lay-
er (41) comprises a ceramic layer.

The composite cooking apparatus according to
claim 3, wherein the at least one heat reflecting lay-
er (41) further comprises an aluminum oxide layer
adjacent to the ceramic layer.

The composite cooking apparatus according to
claim 3 or claim 4, wherein the at least one heat
reflecting layer (41) further comprises a beryllium
oxide layer adjacent to the ceramic layer.

The composite cooking apparatus according to any
one of claims 2 to 5, wherein the at least one heat
reflecting layer (41) comprises a ceramic layer ad-
jacent to a heat resisting plastic layer (42) posi-
tioned on the insulating plate (40).

The composite cooking apparatus according to any
preceding claim, wherein the insulating plate is
spaced apart from the heating unit (30) by a prede-
termined distance.

A composite cooking apparatus, comprising:

a body (10);

a heating element (30) placed in the body (10)
to generate heat used to heat food;

a work coil (50) disposed in the body (10) to
generate a magnetic field to cook the food by
induction heating;

an insulating plate (40) disposed adjacent to
the heating element (30) to prevent heat gen-
erated from the heating element (30) from be-
ing transmitted to the work coil (50); and

a blowing fan (20) to compulsorily move air
through an air moving path positioned between
the insulating plate (40) and the work coil (50).

The composite cooking apparatus according to
claim 8, wherein the insulating plate (40) is provided
with at least one heat reflecting layer (41) to reflect
the heat generated from the heating element (30).

The composite cooking apparatus according to
claim 9, wherein the at least one heat reflecting lay-
er (41) comprises a ceramic layer.

The composite cooking apparatus according to
claim 10, wherein the at least one heat reflecting
layer (41) further comprises an aluminum oxide lay-
er adjacent to the ceramic layer.

The composite cooking apparatus according to
claim 10 or claim 11, wherein the at least one heat
reflecting layer (41) further comprises a beryllium
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oxide layer adjacent to the ceramic layer.

The composite cooking apparatus according to any
one of claims 9 to 12, wherein the at least one heat
reflecting layer (41) comprises a ceramic layer ad-
jacent to a heat resisting plastic layer (42) posi-
tioned on the insulating plate (40).

The composite cooking apparatus according to any
one of claims 8 to 13, wherein the insulating plate
(40) is spaced apart from the heating element (30)
by a predetermined distance.

The composite cooking apparatus according to any
one of claims 8 to 14, wherein the body (10) is pro-
vided with at least one inlet (12) to draw the air into
the body (10) and at least one outlet (14) to dis-
charge air moved through the air moving path to an
outside of the body (10).

A composite cooking apparatus, comprising:

a first heating unit (30) generating heat trans-
ferred to a cooking container; and

a second heating unit (50), selectively generat-
ing a

magnetic field, magnetic force lines of which
pass through a bottom of the cooking container;
and

an insulating plate (40) disposed between the
first and

second heating units (30, 50) to protect the sec-
ond heating unit (50) from the heat generated
by the first heating unit (30).

The composite cooking apparatus according to
claim 16, wherein the insulating plate (40) compris-
es:

a base plate (42); and
at least one heat reflecting layer (41).

The composite cooking apparatus according to
claim 17, wherein the at least one heat reflecting
layer (41) has a high surface luminance.

The composite cooking apparatus according to
claim 17 or claim 18, wherein the at least one heat
reflecting layer (41) has a high infrared reflectance.

A composite cooking apparatus, comprising:

a conduction heating unit (30);

an induction heating unit (50), the conduction
and

induction heating units (30,50) being driven si-
multaneously to speed cooking; and

an insulating plate (40) disposed between the
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conduction and induction heating units (30 to
50) to protect the induction heating unit (50)
from the heat generated by the conduction
heating element (30).
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7) ABSTRACT

A fusing device for an electrophotographic image forming
apparatus. The fusing device includes a heat pipe, both ends
of which are sealed and in which a predetermined amount of
a working fluid is contained, a cylindrical roller which
surrounds the heat pipe, and a heating element which is
installed between the cylindrical roller and the heat pipe.
The working fluid is supercooled at room temperature, and
crystallizing and producing heat when acted on by a
mechanical force, and at least one mechanical unit applies a
mechanical force to the heat pipe and crystallizes the super-
cooled working fluid.

10 Claims, 5 Drawing Sheets
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FUSING DEVICE FOR AN
ELECTROPHOTOGRAPHIC IMAGE
FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of Korean Patent
Application No. 2002-64545, filed on Oct. 22, 2002, in the
Korean Intellectual Property Office, the disclosure of which
is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a fusing device for an
electrophotographic image forming apparatus, and more
particularly, to a fusing device for an electrophotographic
image forming apparatus that uses heat generated when
supercooled sodium acetate is crystallized, for an instant
rising temperature of a fusing roller.

2. Description of the Related Art

In general, an electrophotographic printer includes a fus-
ing device which heats the paper onto which a toner image
is transferred, melts the toner image in a powder state on the
paper, and fuses the melted toner image on the paper. The
fusing device includes a fusing roller which fuses toner onto
the paper, and a pressing roller which pushes the paper
against the fusing roller.

FIG. 1 is a schematic profile cross-sectional view of a
conventional fusing roller using a halogen lamp as a heat
source, and FIG. 2 is a schematic frontal cross-sectional
view of a conventional fusing device using the fusing roller
of FIG. 1. Referring to FIG. 1, a fusing roller 10 includes a
cylindrical roller 11 and a halogen lamp 12 installed inside
the cylindrical roller 11. A TEFLON® coating layer 11a is
formed on a circumference of the cylindrical roller 11. The
cylindrical roller 11 is heated by radiant heat generated from
the halogen lamp 12.

Referring to FIG. 2, a pressing roller 13 is placed under
the fusing roller 10 to be opposite to the fusing roller 10, and
paper 14 is placed between the fusing roller 10 and the
pressing roller 13. The pressing roller 13 is elastically
supported by a spring 13a. The pressing roller 13 closely
adheres the paper 14, which is passing between the fusing
roller 10 and the pressing roller 13, to the fusing roller 10
with a predetermined pressure. In this case, the toner image
144, which is formed on the paper 14 in a powder state, is
fused on the paper 14 due to the predetermined pressure and
heat while passing between the fusing roller 10 and the
pressing roller 13.

A thermistor 15 and a thermostat 16 are installed at one
side of the fusing roller 10. The thermistor 15 measures a
surface temperature of the fusing roller 10, and the thermo-
stat 16 cuts off power supplied to the halogen lamp 12 when
the surface temperature of the fusing roller 10 exceeds a
predetermined value. The thermistor 15 measures the sur-
face temperature of the fusing roller 10 and transmits an
electrical signal corresponding to the measured temperature
to a controller (not shown) of a printer (not shown). The
controller controls the power supplied to the halogen lamp
12 according to the measured temperature and maintains the
surface temperature of the fusing roller 11 within a given
range. When the temperature of the fusing roller 11 exceeds
the predetermined set value because the controller fails in
controlling the temperature of the fusing roller 11, a contact
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(not shown) of the thermostat 16 becomes open to cut off the
supply of power to the halogen lamp 12.

Power consumption of a conventional fusing device using
the halogen lamp 12 as a heat source is large. In particular,
the conventional fusing device requires a fairly long
warming-up time when power is supplied to the fusing
device. Thus, a new fusing device having a short warming-
up time is required.

SUMMARY OF THE INVENTION

The present invention provides a fusing device for an
electrophotographic image forming apparatus that reduces a
warming-up time by using melting heat of a supercooled
working fluid during cold-start of the fusing device.

According to one aspect of the present invention, there is
provided a fusing device for an electrophotographic image
forming apparatus. The device includes a heat pipe, both
ends of which are sealed and in which a predetermined
amount of a supercooled working fluid capable of crystal-
lizing and producing heat when acted on by a mechanical
force is contained, a cylindrical roller which surrounds the
heat pipe, and a heating element which is installed between
the cylindrical roller and the heat pipe. At least one mechani-
cal unit, which applies a mechanical force to the heat pipe
and crystallizes the supercooled working fluid, is provided.

Also, the device may further include a cooling fan which
supercools the working fluid.

Also, the mechanical unit may be a vibrator attached to
one end side of the heat pipe.

Also, the vibrator may include a timer which operates the
vibrator for several seconds only during cold-start.

Also, the vibrator may further include a motor, and the
motor and the heating element may be connected in parallel
to an external power supply.

Additional aspects and/or advantages of the invention will
be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects and advantages of the
present invention will become more apparent by describing
in detail preferred embodiments thereof with reference to the
attached drawings in which:

FIG. 1 is a schematic profile cross-sectional view of a
conventional fusing roller using a halogen lamp as a heat
source;

FIG. 2 is a schematic frontal cross-sectional view of a
conventional fusing device using the fusing roller of FIG. 1.

FIG. 3 is a schematic frontal cross-sectional view of a
fusing device for an electrophotographic image forming
apparatus according to an embodiment of the present inven-
tion;

FIG. 4 is a cross-sectional view taken along line [IV—IV
of FIG. 3;

FIGS. 5A and 5B are perspective views of a first end cap
of FIG. 3;

FIGS. 6A and 6B are perspective views of a second end
cap of FIG. 3; and

FIG. 7 is an exploded perspective view of a power
connection unit of FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the present invention, examples
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of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. The embodiments are described below in order
to explain the present invention by referring to the figures.
Thicknesses of layers or regions shown in drawings are
exaggerated for clarity of the specification.

FIG. 3 is a schematic frontal cross-sectional view of a
fusing device for an electrophotographic image forming
apparatus according to a first embodiment of the present
invention, and FIG. 4 is a cross-sectional view taken along
line IV—IV of FIG. 3. Referring to FIGS. 3 and 4, a fusing
device 100 includes a fusing roller 110 having a cylindrical
roller 112 which rotates in a direction in which a sheet of
printer paper 150 having a toner image 151 thereon is
ejected, i.e., in a direction indicated by an arrow A, and a
pressing roller 160 which is installed to face the fusing roller
110 through the paper 150 therebetween and rotates in a
direction indicated by an arrow B to be in a contact with the
fusing roller 110.

A toner protective layer 111 is formed of TEFLON® to a
predetermined thickness, i.e., at a thickness of 20-30 #m, on
the cylindrical roller 112. A heater 113 is disposed on an
inner surface of the cylindrical roller 112, and a heat pipe
114, both ends of which are sealed, is disposed on an inner
surface of the heater 113.

Meanwhile, a thermistor 118, which measures a surface
temperature of the fusing roller 110, is installed on the toner
protective layer 111. Also, a thermostat 119 is installed at
one side of the toner protective layer 111 and cuts off power
supplied to the heater 113 and prevents overheating when
the surface temperature of the fusing roller 110 is rapidly
increased.

The heater 113 includes an Ni—Cr resistive coil 113a
which generates heat by electricity supplied from an external
power supply. Mica sheets 1135 and 113¢, which are insu-
lating layers, are placed on and under the resistive coil 113a.
The heater 113 includes a lead 117 which connects electric-
ity to the resistive coil 113a formed on both ends of the
heater 113. A Cr—Fe coil may be used as the resistive coil
113a in one embodiment of the present invention.

The heat pipe 114 is formed in a tube shape, and both ends
of the pipe are sealed. A predetermined amount of a working
fluid 115 is contained in the heat pipe 114. The working fluid
115 is a sodium acetate solvent and exists in a supercooled
liquid state at a room temperature. In general, the sodium
acetate solvent is used as a heat pack. The sodium acetate
solvent is increased to a predetermined temperature, i.c., 54
C, when the sodium acetate is crystallized by an external
shock. Also, if the temperature of the sodium acetate solvent
exceeds 120 C due to heat generated in the heater 113, water,
which is mixed with the sodium acetate to form the sodium
acetate solvent, is separated from the sodium acetate. The
separated water, as well as water remaining in the sodium
acetate solvent, is vaporized, and thus, the working fluid 115
serves as a thermal medium which transfers the heat to the
cylindrical roller 112, prevents a temperature deviation on
the surface of the cylindrical roller 112, and heats the overall
cylindrical roller 112 within a short time.

If a sodium acetate solvent in which 10 g of sodium
acetate mixed with 75 g of water is used as the working fluid
115, and the sodium acetate solvent supercooled at a room
temperature is stimulated, sodium acetate is crystallized, and
the temperature of the sodium acetate solvent is increased to
about 54 C. Here, if the percentage of sodium acetate in a
sodium acetate solvent is increased, the temperature due to
crystallization is increased, but the increase is very slight.
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Thus, preferably, the ratio of sodium acetate to water in the
sodium acetate solvent is 100-150% by weight. The work-
ing fluid 115 takes a volume ratio of 5-70% with respect to
the volume of the heat pipe 114, preferably, 50-65%. A
volume ratio of the working fluid 115 less than 5% is not
preferable because a dry out is highly likely to occur.

Meanwhile, preferably, a cooling device, for example, a
cooling fan (not shown), is provided at one side of the fusing
roller 110. When the image forming apparatus is off, the
cooling fan may be used to supercool the sodium acetate
solvent in the heat pipe 114.

The heat pipe 114 is formed of copper (Cu), aluminum
(Al), or aluminum alloy. The cylindrical roller 112 is heated
by the heater 113 and by the vaporized heat generated from
the working fluid 115 in the heat pipe 114. The heat
transferred to the cylindrical roller 12 then fuses the toner
151, which is in a powder state formed on the paper 150. The
cylindrical roller 112 is formed of stainless steel, aluminum
(Al), or copper (Cu)

A vibrator 140, which is electrically driven, is attached to
one end side of the heat pipe 114. During a cold-start, an
externally-controlled power is supplied to the vibrator 140,
and the vibrator 140 is driven by a timer for a predetermined
amount of time. The vibrator 140 vibrates one end side of the
heat pipe 114 to vibrate the sodium acetate solvent 115,
thereby solidifying the sodium acetate solvent 115. Due to a
heat generated in the solidifying process, the working fluid
115 is instantaneously increased to a predetermined
temperature, for example, 54 C. Power connection to a
motor of the vibrator 140 will be described later.

First and second end caps 120 and 130 are inserted in both
ends of the cylindrical roller 112. The structure of the second
end cap 130 is substantially similar to the first end cap 120,
the significant difference being that a gear 131 is formed
along an outer surface of the second end cap 130. The gear
on the outer surface of the second end cap 130 is engaged
with a gear (not shown) of a motor (not shown), and is
rotated by that motor’s gear. Also, bearings 133 are installed
at both ends of the fusing roller 110 to support the rotating
fusing roller 110.

FIGS. 5A and 5B are perspective views of a first end cap
120 of FIG. 3, and FIGS. 6A and 6B are perspective views
of a second end cap 130 of FIG. 3. Referring to FIGS. 5A
through 6B, lead holes 122 and 132, through which a lead
(142 of FIG. 3) is connected to both ends of the resistive coil
113a, and lead holes 128 and 138, through which a lead (142
of FIG. 3) is connected to a motor (not shown) of the
vibrator 140, are formed in the first and second end caps 120
and 130, respectively. One terminal of the motor of the
vibrator 140 is connected to one end side of the heat pipe
114, and is connected to external power through the lead 142
provided at the other end side of the heat pipe 114. The other
terminal of the motor of the vibrator 140 is connected to the
external power through the lead 142. Thus, the heater 113
and the motor of the vibrator 140 are connected in parallel
to the external power, and a controlled power is supplied to
the heater 113 and the motor of the vibrator 140. Electrode
grooves 126 and 136, in which an electrode 210 is inserted,
are formed at the center of the first and second end caps 120
and 130 opposite to the end of the heat pipe 114. The
electrode 210 supplies electricity to the leads 117 and 142
which pass through the lead holes 122, 132, 128, and 138,
respectively.

FIG. 7 is an exploded perspective view of a power
connection unit 200 connected to the second end cap 130.
Referring to FIG. 7, the power connection unit 200 is
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installed in a frame (170 of FIG. 3) and transfers external
power to the heater 113. The power connection unit 200
includes an electrode 210 inserted in the electrode grooves
126 and 136, a brush 220 which contacts the electrode 210,
and an elastic element 240 which closely adheres the brush
220 to the electrode 210 for an electrical contact. The brush
220 is connected to a lead (254 of FIG. 3) supplied from an
external power supply and transfers electricity to the elec-
trode 210.

The elastic element 240 provides an elastic force to a
spacer 230 so that the brush 220 is closely adhered to the
electrode 210. Even though thermal expansion or thermal
contraction repeatedly occurs while the fusing roller 110 is
operated, the elastic element 240 absorbs the resulting
deformation to prevent the brush 220 from being isolated
from the electrode 210. Preferably, a compression spring is
used as the elastic element 240. In this embodiment, a lead
(254 of FIG. 3) from the external power supply is connected
to the brush 220 through a lead hole 252. In this
embodiment, the lead 254 and the elastic element 240 could
make incidental contact, and sparks could occur. Thus, the
spacer 230 is installed between the brush 220 and the elastic
element 240, in order to prevent a spark and also to prevent
the end cap 130 from contacting the frame 170 due to the
drawn-back brush 220.

An end of the elastic element 240 is confined in the frame
170 by an insulating plate 250. The insulating plate 250
supports the elastic element 240. Thus, the brush 220 is first
installed in a through hole formed in the frame 170. Then the
spacer 230 and the elastic element 240 are installed in the
through hole. Next, the insulating plate 250 is installed so
that the elastic element 240 is not drawn back.

The first and second end caps 120 and 130 may be made
of a resin, such as polyphenylene sulfide (PPS), in which a
filler material such as glass fiber, having small thermal
deformation even at a high temperature, is inserted. Poly
butylene terephthalate (PBT) and nylon are other possible
preferred materials for the first and second end caps 120 and
130.

The pressing roller 160 includes an elastic roller 161,
which contacts the fusing roller 110 and forms a fusing nip
therebetween, and a shaft 162 which supports the elastic
roller 161. Bearings 163, disposed at the circumference of
the end of the shaft 162, support the pressing roller 160.

A process of manufacturing the fusing device 110 of an
electrophotographic image forming apparatus having the
above structure according to the present invention will be
described below.

One end of a nearly cylindrical tube, which will be used
as the heat pipe 114, is sealed. An injection hole is formed
at the other end of the cylindrical tube, through which a
compression medium supplied from outside, i.e., a com-
pressed liquid, is injected. In this case, it is preferable that
deformation is reduced during the enlarging process at both
ends of the cylindrical tube by forging both the ends in
advance to remove a ductility and to planarize. Next, a
circumference of the cylindrical tube 114 is wound by a mica
sheet 113c¢. Then the resistive coil 113« is wound around the
mica sheet 113c. Subsequently, the circumference of the
cylindrical tub 114 wound by the resistive coil 113« is again
wound by a mica sheet 113b. Next, the cylindrical tube 114
is inserted inside the cylindrical roller 112, an outer surface
of which is coated with TEFLON®. Subsequently, the
compression medium is injected into the cylindrical tube 114
through the injection hole at the end of the cylindrical tube
114 under a predetermined pressure, i.e., 150 bars, and
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thereby the cylindrical tube 114 is enlarged. As a result, the
cylindrical tube 114 and the heater 113 are closely adhered
to the inside of the cylindrical roller 112. Therefore, the
cylindrical tube 114 is enlarged, and an air gap is not formed
between the heater 113 and the cylindrical roller 112, thus
improving heat transfer efficiency.

The operation of the fusing device for an electrophoto-
graphic image forming apparatus having the above structure
according to the present invention will be described in detail
with reference to the accompanying drawings.

First, a cold start of the fusing device, in which the heat
pipe filled with a predetermined volume of a sodium acetate
solvent in a supercooled state at a room temperature is
installed, will be described. If a controlled power is supplied
from the external lead 254, this power is connected to the
lead 117 of the heater 113 and the lead 142 of the motor of
the vibrator 140 through the brush 220 and the electrode
210. Then, the vibrator 140 is driven by the timer for a
predetermined amount of time and vibrates part of the
sodium acetate solvent 115 in the heat pipe 114. Due to this
vibration, part of the sodium acetate starts to be crystallized
and heated such that the temperature of the working fluid
115 is increased to 54 C. As a result, the heat pipe 114 is
increased to a predetermined temperature. Heat is also
generated at the resistive coil 113a. Most of the heat
generated at the heater 113 is transferred to the cylindrical
roller 112. As such, the fusing roller 110 is rapidly increased
to a target temperature, i.e., 180 C.

Subsequently, heat generated at the heater 113 is trans-
ferred to the heat pipe 114. Due to this heat, the temperature
of the heat pipe 114 is increased. If the temperature of the
heat pipe 114 is increased over 120 C, the water which was
mixed with the sodium acetate in the heat pipe 114 is heated
and vaporized, and the heat formed by producing this steam
is transferred to the cylindrical roller 112 through the heater
113 installed on the circumference of the heat pipe 114. Heat
generated at the heater 113 and heat generated at the working
fluid 115 is transferred to the cylindrical roller 112 such that
the fusing roller 110 is maintained at a predetermined
temperature. In particular, a heat transfer rate of the steam in
the heat pipe 114 is high. Thus, a temperature deviation on
the surface of the fusing roller 110 can be greatly decreased,
and printing quality of the fusing device 100 is improved.

Subsequently, in a printing mode, the toner 151 is trans-
ferred in a powder state onto the paper 150, and the paper
150 passes between the fusing roller 110 and the pressing
roller 160, and the toner 151 is fused onto the paper 150 by
the fusing roller 110 maintained at a predetermined tem-
perature.

Meanwhile, as the fusing roller 110 fuses the paper 150,
the heat of the fusing roller 110 is taken to the paper 150, and
the steam inside the heat pipe 114 loses heat and is liquefied.
Then, the working fluid 115, to which heat is transferred by
the heater 114, is vaporized such that the surface temperature
of the fusing roller 110 is maintained at a target temperature
suitable for fusing the toner 151 onto the paper 150. As such,
the working fluid 115 in the heat pipe 114 serves as a thermal
medium which repeatedly performs vaporization and lique-
faction and maintains the fusing roller 110 at a predeter-
mined temperature.

In general, a fusing temperature of a toner image is about
160-190 C. The fusing device 100 according to the present
invention reaches the target temperature within about 12
seconds. The thermistor 118 measures the surface tempera-
ture of the fusing roller 110 and a controller (not shown)
maintains the surface temperature of the fusing roller 110
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within a predetermined range suitable for fusing the toner
151 onto the paper 150. If adjustment of the surface tem-
perature fails and the surface temperature of the fusing roller
110 rapidly increases, the thermostat 119 cuts off the power
connection unit 200 connected to the thermostat 119 through
a mechanical operation and prevents a rapid increase in the
surface temperature of the fusing roller 110. This power
supply operation may be varied according to a set
temperature, and may be performed using various control-
ling methods such as periodic on/off, pulse width modula-
tion (PWM), or proportional and integral (PI).

Meanwhile, if an electrophotographic image forming
apparatus having a fusing device according to the present
invention is entered into a long-term standstill state, and the
fusing device 100 stops, the cooling fan at one side of the
image forming apparatus is operated such that the working
fluid, including sodium acetate, is supercooled, and the
supercooled sodium acetate solvent is again formed in the
heat pipe 114.

As described above, in the fusing device for an electro-
photographic image forming apparatus according to the
present invention, during a cold-start, a warming-up time
can be reduced using a melting heat of a supercooled sodium
acetate solvent, and in a printing mode, the surface tem-
perature of a fusing roller can be uniformly maintained using
a thermal medium in the heat pipe.

Although a few preferred embodiments of the present
invention have been shown and described, it would be
appreciated by those skilled in the art that changes may be
made in this embodiment without departing from the prin-
ciples and spirit of the invention, the scope of which is
defined in the claims and their equivalents.

What is claimed is:

1. A fusing device for an electrophotographic image
forming apparatus, the device comprising:

a heating pipe, both ends of which are sealed and in which
a predetermined amount of a working fluid is
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contained, wherein the working fluid is supercooled at
room temperature, and crystallizing and producing heat
when acted on by a mechanical force;

a cylindrical roller which surrounds the heat pipe;

a heating element which is installed between the cylin-
drical roller and the heating pipe;

at least one mechanical unit which applies the mechanical
force to the heating pipe and crystallizes the super-
cooled working fluid; and

a pressing roller which closely adheres to the fusing roller.

2. The device of claim 1, wherein the working fluid is a
sodium acetate solvent.

3. The device of claim 2, wherein the sodium acetate
solvent has a volume ratio of 50-65% with respect to the
volume of the heating pipe.

4. The device of claim 2, wherein the ratio of sodium
acetate to water in the sodium acetate solvent is 100-150%
by weight.

5. The device of claim 1, further comprising a cooling fan
which supercools the working fluid.

6. The device of claim 1, wherein the mechanical unit is
attached to one end side of the heating pipe.

7. The device of claim 6, wherein the mechanical unit is
a vibrator.

8. The device of claim 7, wherein the vibrator includes a
timer which operates the vibrator for several seconds only
during cold-start.

9. The device of claim 7, wherein the vibrator includes a
motor, and the motor and the heating element are connected
in parallel to an external power supply.

10. The device of claim 9, wherein one terminal of the
motor is connected to one end side of the heat pipe, and the
remaining side of the heat pipe and the remaining terminal
of the motor are each connected to the external power

supply.
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1
COMPOSITE COOKING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent
Application No. 2003-85930, filed Nov. 29, 2003 in the
Korean Intellectual Property Office, the disclosure of which
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, in general, to composite
cooking apparatuses, and more particularly, to a composite
cooking apparatus that radiates electron beams to coatings of
element wires forming a work coil, which is an induction
heating unit, thus strengthening heat resistance.

2. Description of the Related Art

Generally, an electronic cooking apparatus that performs
cooking using electromagnetic induction heating applies a
magnetic force to a cooking container, and then performs
cooking using heat generated from the cooking container
due to the applied magnetic force. The electronic cooking
apparatus generates heat using a magnetic field, so that it
may perform cooking without generating air pollution. Fur-
ther, the electronic cooking apparatus typically has thermal
efliciency of about 80% or above, so that it 1s an excellent
cooking machine in an aspect of energy efliciency.

A conventional electronic cooking apparatus typically
includes a work coil, to which a current is supplied to
generate a magnetic field, an upper plate placed on the work
coil to allow a cooking container to be seated thereon, and
a ferrite plate placed below the work coil to allow lines of
a magpetic force to pass therethrough.

In the conventional electronic cooking apparatus having
the above construction, when a current is supplied to the
work coil, a magnetic field is formed around the work coil.
At this time, magnetic force lines forming the magnetic field
form a closed loop that connects the upper plate, an inside
of a bottom of the iron cooking container and the ferrite
plate.

When the magnetic force lines formed in this way pass
through the inside of the bottom of the iron cooking con-
tainer, an eddy current is generated in the cooking container,
and heat is generated from the iron cooking container by an
electrical resistance as the eddy current flows. Further, the
heat generated from the iron cooking container is transmit-
ted to food placed in the cooking container, and thus the food
is cooked.

However, the conventional electronic cooking apparatus
is problematic in that it performs cooking in an induction
heating manner, so that only an iron container capable of
executing induction heating can be used as a cooking
container, and a non-iron container cannot be used as a
cooking container.

Further, the conventional electronic cooking apparatus is
problematic in that, when cooking is performed using only
a work coil, a cooking time lengthens if an amount of food
increases, so that the electronic cooking apparatus is not
suitable for cooking a large amount of food.

SUMMARY OF THE INVENTION

Accordingly, it is an aspect of the present invention to
provide a composite cooking apparatus, which cooks by
directly generating heat through a heating unit as well as by
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generating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.

It is another aspect of the present invention to provide a
composite cooking apparatus, which simultaneously drives
an induction heating unit and a heating unit when a large
amount of food is cooked, thus quickly performing cooking.

It is a further aspect of the present invention to provide a
composite cooking apparatus having a heating unit and an
induction heating unit with a work coil having a wire, in
which a coating of the wire is radiated with electron beams
to strengthen a heat resistance of the induction heating unit,
to prevent the induction heating unit from being damaged
due to heat generated from the heating unit.

Additional aspects and/or advantages of the invention will
be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the invention.

The above and/or other aspects are also achieved by
providing a composite cooking apparatus, including a body,
a heating unit positioned in the body to generate heat used
to heat food, and an induction heating unit positioned
adjacent to the heating unit to generate a magnetic field to
cook the food by induction heating, the induction heating
unit having at least one wire, a coating of which is exposed
to an electron beam to strengthen heat resistance thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the inven-
tion will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings, of which:

FIG. 1 is a perspective view showing an external shape of
a composite cooking apparatus, according to an embodiment
of the present invention;

FIG. 2 is a sectional view taken along line [III of FIG.
1;

FIG. 3 is a sectional view showing a work coil of the
composite cooking apparatus of FIG. 1; and

FIG. 4 is a front view showing an element wire (magnet
wire) forming the work coil of the composite cooking
apparatus of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated in
the accompanying drawings, wherein like reference numer-
als refer to the like elements throughout. The embodiments
are described below to explain the present invention by
referring to the figures.

As is shown in FIG. 1, a composite cooking apparatus,
according to an embodiment of the present invention,
includes a body 10 and heat resisting plates 11 placed on a
portion of a top surface of the body 10 to allow various
cooking containers to be seated thereon. An input unit 13 is
placed on a center of a front surface of the body 10 to input
operation commands to the composite cooking apparatus.
Inlets 12 are positioned in opposite sides of the input unit 13
to draw air used to disperse heat generated from a planar
heating element (30 of FIG. 2), which will be described later,
by allowing the air to move under the planar heating element
(30 of FIG. 2).

A cylindrical blowing fan 20 is located in a front portion
of an inside of the body 10 to compulsorily blow air drawn
through the inlets 12 under the planar heating element (30 of
FIG. 2). A fan motor 21 is provided at an end of the blowing
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fan 20 to rotate the blowing fan 20. Outlets 14 are positioned
in a rear surface of the body 10 to discharge air flowing
under the planar heating element (30 of FIG. 2) to an outside
of the body 10. An auxiliary cabinet 15, in which a receiving
space is formed, is placed below the body 10.

The composite cooking apparatus of the present inven-
tion, constructed as shown in FIG. 2, is provided with the
planar heating element 30, positioned below the heat resist-
ing plate 11 while coming into contact with the heat resisting
plate 11. The planar heating element 30 is a product, in
which high-technology ceramic materials composed of fine
particles, and conductive special carbon particles are uni-
formly distributed on fiber fabric, and which has a uniform
heating density and a low power consumption.

When a current is supplied to the planar heating element
30, heat is generated from the planar heating element 30 and
food is heated by the heat. In this way, the planar heating
element 30 performs cooking by directly heating a cooking
container. The planar heating element 30 is inserted into a
groove 35 positioned in a central lower portion of the heat
resisting plate 11, which is seated on top of fixing members
34.

A work coil 40 is placed below the planar heating element
30, spaced apart from the planar heating element 30 by a
predetermined distance. In this case, the work coil 40 is
formed in a shape in which a Litz wire 41 (see FIG. 3) is
wound in a spiral form. Magnetic force lines generated from
the work coil 40 pass through an inside of a bottom of the
cooking container via the heat resisting plate 11.

If variations occur in the magnetic force lines passing
through the cooking container, a large amount of eddy
current is generated inside a bottom of the cooking con-
tainer, and heat is generated due to an electrical resistance of
the cooking container to the eddy current. In this way, the
work coil 40 cooks food in an induction heating manner.
Because the eddy current should be generated to cook food
in the induction heating manner, it is not possible to perform
cooking in the induction heating manner with a cooking
container made of a non-iron material, because it is inca-
pable of generating the eddy current.

A ferrite plate 31 is positioned below the work coil 40
while coming into contact with the work coil 40. Ferrite is
a solid solution, in which impurities melt in iron having a
body-centered cubic crystal structure, and which functions
to shield the magnetic force lines generated from the work
coil 40 by allowing the magnetic force lines to pass through
the ferrite. Therefore, the magnetic force lines generated
from the work coil 40 form a loop passing through the ferrite
plate 31 placed below the work coil 40 after passing through
the inside of the bottom of the cooking container via the heat
resisting plate 11. A support 32 is placed below the ferrite
plate 31 to support both the work coil 40 and the ferrite plate
31.

As noted previously, the planar heating element 30 and
the work coil 40 are spaced apart from each other by the
predetermined distance, so that an air insulating layer is
formed in a space therebetween. In this case, to further
improve an insulating effect, air is compulsorily moved
through the air insulating layer. Therefore, according to one
aspect, the air insulating layer is mainly used as an air
moving path 33.

According to one aspect, the blowing fan 20 is placed on
a right side of the air moving path 33 (as is shown in FIG.
2), to compulsorily blow air into the air moving path 33.
According to one aspect, the blowing fan 20 is a multi-blade
cross-flow fan, which provides air drawn through the inlets
12 to the air moving path 33. An air guiding member 22 is
positioned around the blowing fan 20 to guide air blown by
the blowing fan 20 to the air moving path 33.
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As is shown in FIGS. 3 and 4, the work coil 40 of the
composite cooking apparatus of the present invention is
formed so that the Litz wire 41 is arranged in the spiral form.
The Litz wire 41 is formed by binding a plurality of element
wires (magnet wires) 50, in which copper wires or aluminum
wires with high electrical conductivity are applied with
coatings formed at high temperatures.

Further, each of the element wires 50 of the Litz wire 41
used in the composite cooking apparatus is manufactured in
such a way that an inner conductor 52 is covered with a
coating 51 made of a high molecular weight compound (for
example, polyester) and then an electron beam is radiated
onto the coating 51. When the electron beam is radiated onto
the coating 51, a molecular structure of the coating 51 is
changed from an initial linear structure to a mesh structure
by a cross linkage phenomenon.

In the cross linkage phenomenon, chemical bonds are
formed as in the case where a bridge is placed between any
two atoms of a plurality of linearly bound atoms. In this
case, covalent bonds are generally formed.

A high molecular weight compound forming chemical
bonds by the cross linkage forms a three-dimensional mesh
structure. There are at least two methods of: adding a
crosslinking agent, and radiating an electron beam.

If the coating 51 of each of the element wires 50 is
changed to a mesh structure due to the radiation of the
electron beam, mechanical characteristics, heat resistance,
chemical resistance, internal stress resistance, and the like
are improved compared to the coating with the initial linear
structure. Therefore, if the electron beam is radiated onto the
coating 51 of each of the element wires 50 forming the work
coil 40, to prevent the work coil 40 from being damaged due
to the heat generated from the planar heating element 30, an
internal structure of the coating 51 is changed to strengthen
heat resistance, thus effectively isolating radiation heat
transmitted to the work coil 40 without installing a separate
insulating plate.

According to one aspect, the element wires 50 of the work
coil 40 used in the present invention are manufactured so
that the coatings 51 of the element wires 50, onto which
electron beams are radiated and which are made of high
molecular weight compounds, are covered with magnetic
viscosity layers (not shown). Viscosity of the magnetic
viscosity layers is low at normal temperatures, and increases
if the temperature increases above a predetermined level, so
that bonds between the element wires 50 forming the Litz
wire 41 are secured.

Hereinafter, an operation of the composite cooking appa-
ratus of the present invention is described.

A user places a cooking container on the heat resisting
plate 11 and then inputs an operation command to the
composite cooking apparatus through the input unit 13. The
operation command is then transmitted to a control unit (not
shown). The control unit analyzes the operation command
and then determines which of the planar heating element 30
and the work coil 40 to supply with a current.

If the input operation command requires operations of
both the planar heating element 30 and the work coil 40, the
control unit controls an inverter (not shown) to supply a
current to both the planar heating element 30 and the work
coil 40,

When the current is supplied to the planar heating element
30, a temperature of approximately 500° C. or greater is
generated from the planar heating element 30 due to a
resistance thereof. The resulting heat is transmitted to the
cooking container placed on the heat resisting plate 11.

When a high-frequency current is supplied to the work
coil 40, a magnetic field is formed around the work coil 40,
so that an eddy current is formed in the cooking container
due to the magnetic field. The eddy current generates heat
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according to an electrical resistance while passing through
the cooking container. In this way, the heat generated from
both the planar heating element 30 and the work coil 40 is
transmitted to cook food.

A part of the heat generated from the planar heating
element 30 is transmitted downward from the planar heating
element 30 in a heat transmission manner using radiation.
The heat emitted downward from the planar heating element
30 reaches the work coil 40. The bonds between the respec-
tive element wires 50 of the Litz wire 41 forming the work
coil 40 are further secured due to the radiation of electron
beams thereby strengthening heat resistance of the work coil
40. Thus, the work coil 40 is safely protected against the heat
generated from the planar heating element 30.

While power is supplied to the planar heating element 30,
the control unit moves air through the air moving path 33 by
rotating the blowing fan 20, thus obtaining a superior heat
isolating effect.

If sufficient heat is applied to the food and then the
cooking has been completed, an OFF command is input by
the user, and the controller receives the OFF command to
shut off power supplied to both the planar heating element
30 and the work coil 40, thus terminating the cooking
operation.

Through the above process, the operation of the present
invention is terminated.

As is apparent from the above description, the present
invention provides a composite cooking apparatus that
cooks food by directly generating heat through a heating unit
as well as by generating heat using induction heating, thus
performing cooking regardless of the materials of a cooking
container and quickly cooking a large amount of food.

Further, the present invention is advantageous in that it
radiates electron beams to coatings of element wires forming
a work coil, which is an induction heating unit, to strengthen
heat resistance of the coatings, thus preventing the induction
heating unit from being damaged due to heat generated from
a heating unit without installing a separate insulating plate.

Although an embodiment of the present invention has
been shown and described, it would be appreciated by those
skilled in the art that changes may be made in this embodi-
ment without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and
their equivalents.

What is claimed is:

1. A composite cooking apparatus, comprising:

a body;

aheating unit positioned in the body to generate heat used

to heat food, the heating unit including a fiber fabric
having finely particulated ceramic materials and con-
ductive carbon particles uniformly distributed thereon;
and

an induction heating unit positioned adjacent to the heat-

ing unit to generate a magnetic field to cook the food by
induction heating, the induction heating unit having at
least one coated wire,

wherein a coating of the wire has been exposed to an

electron beam that changes a molecular structure of the
coating, to strengthen a heat resistance thereof.

2. The composite cooking apparatus according to claim 1,
wherein the molecular structure of the coating is changed
from an initial linear structure to a mesh structure after the
coating is exposed to the electron beam.

3. The composite cooking apparatus according to claim 1,
wherein the induction heating unit is wound in a spiral.

4. The composite cooking apparatus according to claim 1,
wherein the at least one wire comprises a magnetic viscosity
layer.

10

15

20

25

30

35

40

43

50

55

60

65

6

5. A composite cooking apparatus, comprising:

a body;

a planar heating element comprising a fiber fabric having
finely particulated ceramic materials and conductive
carbon particles uniformly distributed thereon, the pla-
nar heating element being placed in the body to gen-
erate heat used to heat food; and

a work coil placed below the heating element to generate
a magnetic field to cook the food by induction heating,
the work coil being provided with a coating,

wherein the coating has been exposed to an electron beam
that changes a molecular structure of the coating, to
strengthen a heat resistance thereof.

6. The composite cooking apparatus according to claim 5,
wherein the molecular structure of the coating is changed
from an initial linear structure to a mesh structure after the
coating is exposed to the electron beam.

7. The composite cooking apparatus according to claim 5,
wherein the work coil is wound in a spiral.

8. A composite cooking apparatus, comprising:

a first heating unit generating heat transferred to a cooking

container; and

a second heating unit, comprising a wire with a coating
exposed to an electron beam to strengthen a heat
resistance of the coating, and selectively generating a
magnetic field, magnetic force lines of which pass
through a bottom of the cooking container,

wherein the first heating unit comprises a planar heating
element including a fiber fabric having finely particu-
lated ceramic materials and conductive carbon particles
uniformly distributed thereon.

9. The composite cooking apparatus according to claim 8,

wherein:

the second heating unit is adjacent to the first heating unit
and separated from the first heating unit by a predeter-
mined space; and

the composite cooking apparatus further comprises a fan
moving air through the predetermined space.

10. The composite cooking apparatus according to claim

9, further comprising:

a body having an inlet and an outlet,

wherein an air moving path is defined between inlet and
the outlet to guide air moved by the fan, and includes
the predetermined space.

11. The composite cooking apparatus according to claim
8, wherein when the coating is exposed to the electron beam,
linearly bound atoms of the coating form covalent bonds
therebetween.

12. The composite cooking apparatus according to claim
8, wherein the induction heating unit comprises a Litz wire
wound in a spiral.

13. A composite cooking apparatus, comprising:

a body having a cooking surface and air inlets and outlets

defining respective ends of an air moving path;

a heat resisting plate disposed on the cooking surface;

a planar heating element, contacting the heat resisting
plate, and comprising a fiber fabric having finely par-
ticulated ceramic materials and conductive carbon par-
ticles uniformly distributed thereon;

an induction heating unit adjacent to the planar heating
element and separated from the heating element by a
predetermined space, the induction unit comprising a
wire with a coating exposed to an electron beam to
strengthen a heat resistance thereof; and

a fan forcing air through the air moving path, the prede-
termined space being included in the air moving path.
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1
COMPOSITE COOKING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent
Application No. 2003-85929, filed Nov. 29, 2003 in the
Korean Intellectual Property Office, the disclosure of which
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, in general, to composite
cooking apparatuses, and more particularly, to a composite
cooking apparatus that includes an insulating plate with a
heat reflecting layer formed thereon is installed between a
planar heating element and a work coil, thus improving an
insulating effect.

2. Description of the Related Art

Generally, an electronic cooking apparatus that performs
cooking using electromagnetic induction heating applies a
magnetic force to a cooking container, and then performs
cooking using heat generated from the cooking container
due to the applied magnetic force. The electronic cooking
apparatus generates heat using a magnetic field, so that it
may perform cooking without generating air pollution. Fur-
ther, the electronic cooking apparatus typically has thermal
efficiency of about 80% or above, so that it is an excellent
cooking machine in an aspect of energy efliciency.

A conventional electronic cooking apparatus typically
includes a work coil, to which a current is supplied to
generate a magnetic field, an upper plate placed on the work
coil to allow a cooking container to be seated thereon, and
a ferrite plate placed below the work coil to allow lines of
a magnetic force to pass therethrough.

In the conventional electronic cooking apparatus having
the above construction, when a current is supplied to the
work coil, a magnetic field is formed around the work coil.
At this time, magnetic force lines forming the magnetic field
form a closed loop that connects the upper plate, an inside
of a bottom of the iron cooking container and the ferrite
plate.

When the magnetic force lines formed in this way pass
through the inside of the bottom of the iron cooking con-
tainer, an eddy current is generated in the cooking container,
and heat is generated from the iron cooking container by an
electrical resistance as the eddy current flows. Further, the
heat generated from the iron cooking container is transmit-
ted to food placed in the cooking container, and thus the food
is cooked.

However, the conventional electronic cooking apparatus
is problematic in that it performs cooking in an induction
heating manner, so that only an iron container capable of
executing induction heating can be used as a cooking
container, and a non-iron container cannot be used as a
cooking corntainer.

Further, the conventional electronic cooking apparatus is
problematic in that, when cooking is performed using only
a work coil, a cooking time lengthens if an amount of food
increases, so that the electronic cooking apparatus is not
suitable for cooking a large amount of food.

SUMMARY OF THE INVENTION

Accordingly, it is an aspect of the present invention to
provide a composite cooking apparatus that cooks by
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directly generating heat through a heating unit as well as by
generating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.

It is another aspect of the present invention to provide a
composite cooking apparatus, which simultaneously drives
an induction heating unit and a heating unit when a large
amount of food is cooked, thus quickly performing cooking.

It is a further aspect of the present invention to provide a
composite cooking apparatus, in which a heat reflecting
layer is positioned on an insulating plate to prevent the
induction heating unit from being damaged due to heat
generated from the heating unit, thus improving an insulat-
ing effect.

Additional aspects and/or advantages of the invention will
be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the invention.

The above and/or other aspects are achieved by providing
a composite cooking apparatus, including a body, a heating
unit positioned in the body to generate heat used to heat
food, an induction heating unit positioned adjacent to the
heating unit to generate a magnetic field used to cook the
food by induction heating, and an insulating plate positioned
between the heating unit and the induction heating unit to
prevent heat generated from the heating unit from being
transmitted to the induction heating unit.

The above and/or other aspects are also achieved by
providing a composite cooking apparatus, including a body,
a heating element placed in the body to generate heat used
to heat food, a work coil disposed in the body to generate a
magnetic field to cook the food by induction heating, an
insulating plate disposed adjacent to the heating element to
prevent heat generated from the heating element from being
transmitted to the work coil, and a blowing fan to compul-
sorily move air through an air moving path positioned
between the insulating plate and the work coil.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the inven-
tion will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings, of which:

FIG. 1 is a perspective view showing an external shape of
a composite cooking apparatus, according to an embodiment
of the present invention;

FIG. 2 is a sectional view taken along line [I—II of FIG.
1; and

FIG. 3 is a sectional view showing an insulating plate of
the composite cooking apparatus of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated in
the accompanying drawings, wherein like reference numer-
als refer to the like elements throughout. The embodiments
are described below to explain the present invention by
referring to the figures.

As is shown in FIG. 1, a composite cooking apparatus,
according to an embodiment of the present invention,
includes a body 10 and heat resisting plates 11 placed on a
portion of a top surface of the body 10 to allow various
cooking containers to be seated thereon. An input unit 13 is
placed on a center of a front surface of the body 10 to input
operation commands to the composite cooking apparatus.
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Inlets 12 are positioned in opposite sides of the input unit 13
to draw air used to disperse heat generated from a planar
heating element (30 of FIG. 2), which will be described later,
by allowing the air to move under an insulating plate (40 of
FIG. 2), which will be described later.

A cylindrical blowing fan 20 is located in a front portion
of an inside of the body 10 to compulsorily blow air drawn
through the inlets 12 under the insulating plate (40 of FIG.
2). A fan motor 21 is provided at an end of the blowing fan
20 to rotate the blowing fan 20.

Outlets 14 are positioned in a rear surface of the body 10
to discharge air flowing under the insulating plate (40 of
FIG. 2) to an outside of the body 10. An auxiliary cabinet 15,
in which a receiving space is formed, is placed below the
body 10.

The composite cooking apparatus of the present inven-
tion, constructed as shown in FIG. 2, is provided with the
planar heating element 30, positioned below the heat resist-
ing plate 11 while coming into contact with the heat resisting
plate 11. The planar heating element 30 is a product, in
which high-technology ceramic materials composed of fine
particles, and conductive special carbon particles are uni-
formly distributed on fiber fabric, and which has a uniform
heating density and a low power consumption.

When a current is supplied to the planar heating element
30, heat is generated from the planar heating element 30 and
food is heated by the heat. In this way, the planar heating
element 30 performs cooking by directly heating a cooking
container.

The insulating plate 40 is placed below the planar heating
element 30 to prevent the heat generated from the planar
heating element 30 from being transmitted to a work coil 50,
which will be described later. According to one aspect, the
insulating plate 40 contacts the planar heating element 30.
According to another aspect, the insulating plate 40 is
spaced apart from the planar heating element 30 by a
predetermined distance to improve an insulating effect. In
this case, a spaced interval may be arbitrarily set in consid-
eration of thermal efficiency and the insulating effect.

The insulating plate 40 is inserted into fixing members 34
extended from the top surface of the body 10. The planar
heating element 30 is inserted into a groove 35 positioned in
a central lower portion of the heat resisting plate 11, which
is seated on tops of the fixing members 34.

The work coil 50 is placed below the insulating plate 40,
spaced apart from the insulating plate 40 by a predetermined
distance. In this case, the work coil 50 is formed in a shape
in which a Litz wire is wound in a spiral form. Magnetic
force lines generated from the work coil 50 pass through an
inside of a bottom of the cooking container via the insulating
plate 40 and the heat resisting plate 11.

A large amount of eddy current is generated inside the
bottom of the cooking container due to the magnetic force
lines, and heat is generated by an electrical resistance of the
cooking container to the eddy current. In this way, the work
coil 50 cooks food in an induction heating manner. Because
the eddy current should be generated to cook food in the
induction heating manner, it is not possible to perform
cooking in the induction heating manner with a non-iron
cooking container incapable of generating the eddy current.

A ferrite plate 31 is positioned below the work coil 50
while coming into contact with the work coil 50. Ferrite is
a solid solution, in which impurities melt in iron having a
body-centered cubic crystal structure, and which functions
to shield the magnetic force lines generated from the work
coil 50 by allowing the magnetic force lines to pass through
the ferrite. Therefore, the magnetic force lines generated
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from the work coil 50 form a loop passing through the ferrite
plate 31 placed below the work coil 50 after passing through
the inside of the bottom of the cooking container via the
insulating plate 40 and the heat resisting plate 11. A support
32 1s placed below the ferrite plate 31 to support both the
work coil 50 and the ferrite plate 31.

As noted previously, the insulating plate 40 and the work
coil 50 are spaced apart from each other by the predeter-
mined distance, so that an air insulating layer is formed in
a space therebetween. In this case, to further improve an
insulating effect, air is compulsorily moved through the air
insulating layer. Therefore, according to one aspect the air
insulating layer is mainly used as an air moving path 33.

According to one aspect the blowing fan 20 is placed on
a right side of the air moving path 33 (as shown in FIG. 2),
to compulsorily blow air into the air moving path 33.
According to one aspect the blowing fan 20 is a multi-blade
cross-flow fan, which provides air drawn through the inlets
12 to the air moving path 33. An air guiding member 22 is
positioned around the blowing fan 20 to guide air blown by
the blowing fan 20 to the air moving path 33.

As is shown in FIG. 3, the insulating plate 40 includes a
base plate 42 and a heat reflecting layer 41 coated on a top
surface of the base plate 42. Further, the insulating plate 40
is installed to be spaced apart from the planar heating
element 30 by a predetermined distance d to effectively
isolate heat transmitted from the planar heating element 30
by heat conduction.

According to one aspect, the base plate 42 of the insu-
lating plate 40 is made of a packing-type insulating material.
According to one aspect, the packing-type insulating mate-
rial has air bubbles. According to another aspect, the pack-
ing-type insulating material is made of glass fiber containing
asbestos fiber. According to yet another aspect, the packing-
type insulating material is made of fireproof brick. Accord-
ing to another aspect, the base plate 42 is made of a material
in which boron nitride is added to heat resisting plastic.

According to one aspect, a material with excellent heat
reflectance is coated on the heat reflecting layer 41. There-
fore, a material, such as a ceramic film, an aluminum oxide
(A1203), or a beryllium oxide (BEO), may be used for the
heat reflecting layer 41. A ceramic is an inorganic non-metal
material made through heat-processing at high temperatures,
and has high surface luminance, excellent heat resistance
and excellent rub resistance. Therefore, when radiation heat
generated from the planar heating element 30 comes into
contact with the ceramic film coated on the insulating plate
40, the radiation heat is reflected due to the high surface
luminance, so that it may be expected that the insulating
effect be improved.

The aluminum oxide and the beryllium oxide are mate-
rials with high infrared reflectance. Even though the radia-
tion heat generated from the planar heating element 30 is
emitted in an infrared ray form, the radiation heat is reflected
from an aluminum oxide layer or a beryllium oxide layer
formed on the insulating plate 40, so that the heat is scarcely
transmitted to the work coil 50. Moreover, infrared rays
reflected from the aluminum oxide layer or the beryllium
oxide layer are directed again to the cooking container.
Therefore, although a same amount of energy is supplied,
heat reaching the cooking container increases compared to a
case where the aluminum oxide layer or the beryllium oxide
layer is not used, thus obtaining additional effect, such as
improvement of energy efficiency.

In this way, if the heat reflecting layer is positioned on the
insulating plate, radiation heat is reflected close to total
reflection even though the radiation heat is emitted from the
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planar heating element 30 at high temperatures (typically,
500° C. or above), thus obtaining a considerable insulating
effect.

One of the ceramic film, the aluminum oxide layer and the
beryllium oxide layer having high heat reflectance may be
coated on the base plate 42. But according to one aspect, to
obtain a superior insulating effect, a heat resisting plastic
layer may be coated on the base plate 42 and a ceramic film
layer may be positioned on the heat resisting plastic layer.

Further, it is also possible to coat a ceramic film layer on
the base plate 42, and form either an aluminum oxide layer
or a beryllium oxide layer on the ceramic film layer.

Hereinafter, an operation of the composite cooking appa-
ratus of the present invention is described.

A user places a cooking container on the heat resisting
plate 11 and then inputs an operation command to the
composite cooking apparatus through the input unit 13. The
operation command is then transmitted to a control unit (not
shown). The control unit analyzes the operation command
and then determines which of the planar heating element 30
and the work coil 50 to supply with a current.

If the input operation command requires operations of
both the planar heating element 30 and the work coil 50, the
control unit controls an inverter (not shown) to supply a
current to both the planar heating element 30 and the work
coil 50.

When the current is supplied to the planar heating element
30, a temperature of approximately 500° C. or greater is
generated from the planar heating element 30 due to a
resistance thereof. The resulting heat is transmitted to the
cooking container placed on the heat resisting plate 11.

When a high-frequency current is supplied to the work
coil 50, a magnetic field is formed around the work coil 50,
so that an eddy current is formed in the cooking container
due to the magnetic field. The eddy current generates heat
according to an electrical resistance while passing through
the cooking container. In this way, the heat generated from
both the planar heating element 30 and the work coil 50 is
transmitted to cook food.

A part of the heat generated from the planar heating
element 30 is transmitted downward from the planar heating
element 30 in a heat transmission manner using radiation.
Heat radiant rays emitted downward from the planar heating
element 30 reach the heat reflecting layer 41 of the insulating
plate 40, and are reflected from the heat reflecting layer 41
directed upward from the insulating plate 40. Therefore, an
insulating effect is further improved compared to a typical
insulating plate.

While power is supplied to the planar heating element 30,
the control unit moves air through the air moving path 33 by
rotating the blowing fan 20, thus obtaining a superior heat
isolating effect.

If sufficient heat is applied to the food and then the
cooking has been completed, an OFF command is input by
the user, and the controller receives the OFF command to
shut off power supplied to both the planar heating element
30 and the work coil 50, thus terminating the cooking
operation.

Through the above process, the operation of the present
invention is terminated.

As is apparent from the above description, the present
invention provides a composite cooking apparatus that
cooks food by directly generating heat through a heating unit
as well as by generating heat using induction heating, thus
performing cooking regardless of the materials of a cooking
container and quickly cooking a large amount of food.
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Further, the present invention is advantageous in that a
heat reflecting layer is formed on an insulating plate, thus
preventing an induction heating unit from being damaged
due to heat generated from a heating unit.

Although an embodiment of the present invention has
been shown and described, it would be appreciated by those
skilled in the art that changes may be made in this embodi-
ment without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and
their equivalents.

What is claimed is:

1. A composite cooking apparatus, comprising:

a body;

a planar heating unit positioned in the body to generate

heat used to heat food;

an induction heating unit positioned in the body adjacent

to the planar heating unit to generate a magnetic field
to cook the food by induction heating; and

an insulating plate positioned between the planar heating

unit and the induction heating unit to prevent heat
generated from the planar heating unit from being
transmitted to the induction heating unit,

wherein the planar heating unit comprises a planar heating

element including ceramic particles and carbon par-
ticles distributed on a fiber fabric.

2. The composite cooking apparatus according to claim 1,
wherein the insulating plate is provided with at least one heat
reflecting layer to reflect the heat generated from the planar
heating unit.

3. The composite cooking apparatus according to claim 2,
wherein the at least one heat reflecting layer comprises a
ceramic layer.

4. The composite cooking apparatus according to claim 3,
wherein the at least one heat reflecting layer further com-
prises an aluminum oxide layer adjacent to the ceramic
layer.

5. The composite cooking apparatus according to claim 3,
wherein the at least one heat reflecting layer further com-
prises a beryllium oxide layer adjacent to the ceramic layer.

6. The composite cooking apparatus according to claim 2,
wherein the at least one heat reflecting layer comprises a
ceramic layer adjacent to a heat resisting plastic layer
positioned on the insulating plate.

7. The composite cooking apparatus according to claim 1,
wherein the insulating plate is spaced apart from the planar
heating unit by a predetermined distance.

8. A composite cooking apparatus, comprising:

a body;

a planar heating element placed in the body to generate

heat used to heat food;

a work coil disposed in the body to generate a magnetic

field to cook the food by induction heating;

an insulating plate disposed adjacent to the heating ele-

ment to prevent heat generated from the planar heating
element from being transmitted to the work coil; and

a blowing fan to compulsorily move air through an air

moving path positioned between the insulating plate
and the work coil,

wherein the planar heating element comprises ceramic

particles and carbon particles distributed on a fiber
fabric.

9. The composite cooking apparatus according to claim 8,
wherein the insulating plate is provided with at least one heat
reflecting layer to reflect the heat generated from the planar
heating element.
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10. The composite cooking apparatus according to claim
9, wherein the at least one heat reflecting layer comprises a
ceramic layer.

11. The composite cooking apparatus according to claim
10, wherein the at least one heat reflecting layer further
comprises an aluminum oxide layer adjacent to the ceramic
layer.

12. The composite cooking apparatus according to claim
10, wherein the at least one heat reflecting layer further
comprises a beryllium oxide layer adjacent to the ceramic
layer.

13. The composite cooking apparatus according to claim
9, wherein the at least one heat reflecting layer comprises a
ceramic layer adjacent to a heat resisting plastic layer
positioned on the insulating plate.

14. The composite cooking apparatus according to claim
8, wherein the insulating plate is spaced apart from the
planar heating element by a predetermined distance.

15. The composite cooking apparatus according to claim
8, wherein the body is provided with at least one inlet to
draw the air into the body and at least one outlet to discharge
air moved through the air moving path to an outside of the
body.

16. A composite cooking apparatus, comprising:

a first heating unit generating heat transferred to a cooking

container; and

a second heating unit, selectively generating a magnetic

field, magnetic force lines of which pass through a
bottom of the cooking container; and

an insulating plate disposed between the first and second

heating units to protect the second heating unit from the
heat generated by the first heating unit,
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wherein the first heating unit comprises a planar heating
element and is disposed in a fixed position on top of the
second heating unit, and

the planar heating element includes ceramic particles and
carbon particles distributed on a fiber fabric.
17. The composite cooking apparatus according to claim
16, wherein the insulating plate comprises:

a base plate; and
at least one heat reflecting layer.

18. The composite cooking apparatus according to claim
17, wherein the at least one heat reflecting layer has a high
surface luminance.

19. The composite cooking apparatus according to claim
17, wherein the at least one heat reflecting layer has a high
infrared reflectance.

20. A composite cooking apparatus, comprising:
a conduction heating unit;

an induction heating unit, the conduction and induction
heating units being driven simultaneously to speed
cooking; and

an insulating plate disposed between the conduction and
induction heating units to protect the induction heating
unit from the heat generated by the conduction heating
element,

wherein the conduction heating unit comprises a planar
heating element including ceramic particles and carbon
particles distributed on a fiber fabric.
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FUSING DEVICE FOR AN
ELECTROPHOTOGRAPHIC IMAGE FORMING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 2002-64545, filed on Oct. 22, 2002,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a fusing device for
an electrophotographic image forming apparatus, and more
particularly, to a fusing device for an electrophotographic
image forming apparatus that uses heat generated when
supercooled sodium acetate is crystallized, for an instant
rising temperature of a fusing roller.

[0004] 2. Description of the Related Art

[0005] In general, an electrophotographic printer includes
a fusing device which heats the paper onto which a toner
image is transferred, melts the toner image in a powder state
on the paper, and fuses the melted toner image on the paper.
The fusing device includes a fusing roller which fuses toner
onto the paper, and a pressing roller which pushes the paper
against the fusing roller.

[0006] FIG. 1 is a schematic profile cross-sectional view
of a conventional fusing roller using a halogen lamp as a
heat source, and FIG. 2 is a schematic frontal cross-
sectional view of a conventional fusing device using the
fusing roller of FIG. 1. Referring to FIG. 1, a fusing roller
10 includes a cylindrical roller 11 and a halogen lamp 12
installed inside the cylindrical roller 11. A TEFLON®
coating layer 11a is formed on a circumference of the
cylindrical roller 11. The cylindrical roller 11 is heated by
radiant heat generated from the halogen lamp 12.

[0007] Referring to FIG. 2, a pressing roller 13 is placed
under the fusing roller 10 to be opposite to the fusing roller
10, and paper 14 is placed between the fusing roller 10 and
the pressing roller 13. The pressing roller 13 is elastically
supported by a spring 13a. The pressing roller 13 closely
adheres the paper 14, which is passing between the fusing
roller 10 and the pressing roller 13, to the fusing roller 10
with a predetermined pressure. In this case, the toner image
144, which is formed on the paper 14 in a powder state, is
fused on the paper 14 due to the predetermined pressure and
heat while passing between the fusing roller 10 and the
pressing roller 13.

[0008] A thermistor 15 and a thermostat 16 are installed at
one side of the fusing roller 10. The thermistor 15 measures
a surface temperature of the fusing roller 10, and the
thermostat 16 cuts off power supplied to the halogen lamp 12
when the surface temperature of the fusing roller 10 exceeds
a predetermined value. The thermistor 15 measures the
surface temperature of the fusing roller 10 and transmits an
electrical signal corresponding to the measured temperature
to a controller (not shown) of a printer (not shown). The
controller controls the power supplied to the halogen lamp
12 according to the measured temperature and maintains the
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surface temperature of the fusing roller 11 within a given
range. When the temperature of the fusing roller 11 exceeds
the predetermined set value because the controller fails in
controlling the temperature of the fusing roller 11, a contact
(not shown) of the thermostat 16 becomes open to cut off the
supply of power to the halogen lamp 12.

[0009] Power consumption of a conventional fusing
device using the halogen lamp 12 as a heat source is large.
In particular, the conventional fusing device requires a fairly
long warming-up time when power is supplied to the fusing
device. Thus, a new fusing device having a short warming-
up time is required.

SUMMARY OF THE INVENTION

[0010] The present invention provides a fusing device for
an electrophotographic image forming apparatus that
reduces a warming-up time by using melting heat of a
supercooled working fluid during cold-start of the fusing
device.

[0011] According to one aspect of the present invention,
there is provided a fusing device for an electrophotographic
image forming apparatus. The device includes a heat pipe,
both ends of which are sealed and in which a predetermined
amount of a supercooled working fluid capable of crystal-
lizing and producing heat when acted on by a mechanical
force is contained, a cylindrical roller which surrounds the
heat pipe, and a heating element which is installed between
the cylindrical roller and the heat pipe. At least one mechani-
cal unit, which applies a mechanical force to the heat pipe
and crystallizes the supercooled working fluid, is provided.

[0012] Also, the device may further include a cooling fan
which supercools the working fluid.

[0013] Also, the mechanical unit may be a vibrator
attached to one end side of the heat pipe.

[0014] Also, the vibrator may include a timer which
operates the vibrator for several seconds only during cold-
start.

[0015] Also, the vibrator may further include a motor, and
the motor and the heating element may be connected in
parallel to an external power supply.

[0016] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and/or other aspects and advantages of
the present invention will become more apparent by describ-
ing in detail preferred embodiments thereof with reference
to the attached drawings in which:

[0018] FIG. 1 is a schematic profile cross-sectional view
of a conventional fusing roller using a halogen lamp as a
heat source;

[0019] FIG. 2 is a schematic frontal cross-sectional view
of a conventional fusing device using the fusing roller of
FIG. 1.

[0020] FIG. 3 is a schematic frontal cross-sectional view
of a fusing device for an electrophotographic image forming
apparatus according to an embodiment of the present inven-
tion;
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[0021] FIG. 4 is a cross-sectional view taken along line
IV-1V of FIG. 3;

[0022] FIGS. 5A and 5B are perspective views of a first
end cap of FIG. 3;

[0023] FIGS. 6A and 6B are perspective views of a
second end cap of FIG. 3; and

[0024] FIG. 7 is an exploded perspective view of a power
connection unit of FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0025] Reference will now be made in detail to the present
preferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. The embodiments are described below in order
to explain the present invention by referring to the figures.
Thicknesses of layers or regions shown in drawings are
exaggerated for clarity of the specification.

[0026] FIG. 3 is a schematic frontal cross-sectional view
of a fusing device for an electrophotographic image forming
apparatus according to a first embodiment of the present
invention, and FIG. 4 is a cross-sectional view taken along
line IV-IV of FIG. 3. Referring to FIGS. 3 and 4, a fusing
device 100 includes a fusing roller 110 having a cylindrical
roller 112 which rotates in a direction in which a sheet of
printer paper 150 having a toner image 151 thereon is
ejected, i.e., in a direction indicated by an arrow A, and a
pressing roller 160 which is installed to face the fusing roller
110 through the paper 150 therebetween and rotates in a
direction indicated by an arrow B to be in a contact with the
fusing roller 110.

[0027] A toner protective layer 111 is formed of
TEFLON® to a predetermined thickness, i.e., at a thickness
of 20-30 um, on the cylindrical roller 112. A heater 113 is
disposed on an inner surface of the cylindrical roller 112,
and a heat pipe 114, both ends of which are sealed, is
disposed on an inner surface of the heater 113.

[0028] Meanwhile, a thermistor 118, which measures a
surface temperature of the fusing roller 110, is installed on
the toner protective layer 111. Also, a thermostat 119 is
installed at one side of the toner protective layer 111 and cuts
off power supplied to the heater 113 and prevents overheat-
ing when the surface temperature of the fusing roller 110 is
rapidly increased.

[0029] The heater 113 includes an Ni—Cr resistive coil
1134 which generates heat by electricity supplied from an
external power supply. Mica sheets 1135 and 113¢, which
are insulating layers, are placed on and under the resistive
coil 113¢. The heater 113 includes a lead 117 which connects
electricity to the resistive coil 1134 formed on both ends of
the heater 113. A Cr—Fe coil may be used as the resistive
coil 113« in one embodiment of the present invention.

[0030] The heat pipe 114 is formed in a tube shape, and
both ends of the pipe are sealed. A predetermined amount of
a working fluid 115 is contained in the heat pipe 114. The
working fluid 115 is a sodium acetate solvent and exists in
a supercooled liquid state at a room temperature. In general,
the sodium acetate solvent is used as a heat pack. The
sodium acetate solvent is increased to a predetermined
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temperature, ie., 54 C, when the sodium acetate is crystal-
lized by an external shock. Also, if the temperature of the
sodium acetate solvent exceeds 120 C due to heat generated
in the heater 113, water, which is mixed with the sodium
acetate to form the sodium acetate solvent, is separated from
the sodium acetate. The separated water, as well as water
remaining in the sodium acetate solvent, is vaporized, and
thus, the working fluid 115 serves as a thermal medium
which transfers the heat to the cylindrical roller 112, pre-
vents a temperature deviation on the surface of the cylin-
drical roller 112, and heats the overall cylindrical roller 112
within a short time.

[0031] If a sodium acetate solvent in which 10 g of sodium
acetate mixed with 75 g of water is used as the working fluid
115, and the sodium acetate solvent supercooled at a room
temperature is stimulated, sodium acetate is crystallized, and
the temperature of the sodium acetate solvent is increased to
about 54 C. Here, if the percentage of sodium acetate in a
sodium acetate solvent is increased, the temperature due to
crystallization is increased, but the increase is very slight.
Thus, preferably, the ratio of sodium acetate to water in the
sodium acetate solvent is 100-150% by weight. The working
fluid 115 takes a volume ratio of 5-70% with respect to the
volume of the heat pipe 114, preferably, 50-65%. A volume
ratio of the working fluid 115 less than 5% is not preferable
because a dry out is highly likely to occur.

[0032] Meanwhile, preferably, a cooling device, for
example, a cooling fan (not shown), is provided at one side
of the fusing roller 110. When the image forming apparatus
is off, the cooling fan may be used to supercool the sodium
acetate solvent in the heat pipe 114

[0033] The heat pipe 114 is formed of copper (Cu),
aluminum (Al), or aluminum alloy. The cylindrical roller
112 is heated by the heater 113 and by the vaporized heat
generated from the working fluid 115 in the heat pipe 114.
The heat transferred to the cylindrical roller 12 then fuses the
toner 151, which is in a powder state formed on the paper
150. The cylindrical roller 112 is formed of stainless steel,
aluminum (Al), or copper (Cu)

[0034] A vibrator 140, which is electrically driven, is
attached to one end side of the heat pipe 114. During a
cold-start, an externally-controlled power is supplied to the
vibrator 140, and the vibrator 140 is driven by a timer for a
predetermined amount of time. The vibrator 140 vibrates
one end side of the heat pipe 114 to vibrate the sodium
acetate solvent 115, thereby solidifying the sodium acetate
solvent 115. Due to a heat generated in the solidifying
process, the working fluid 115 is instantaneously increased
to a predetermined temperature, for example, 54 C. Power
connection to a motor of the vibrator 140 will be described
later.

[0035] First and second end caps 120 and 130 are inserted
in both ends of the cylindrical roller 112. The structure of the
second end cap 130 is substantially similar to the first end
cap 120, the significant difference being that a gear 131 is
formed along an outer surface of the second end cap 130.
The gear on the outer surface of the second end cap 130 is
engaged with a gear (not shown) of a motor (not shown), and
is rotated by that motor’s gear. Also, bearings 133 are
installed at both ends of the fusing roller 110 to support the
rotating fusing roller 110.

[0036] FIGS. 5A and 5B are perspective views of a first
end cap 120 of FIG. 3, and FIGS. 6A and 6B are perspec-
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tive views of a second end cap 130 of FIG. 3. Referring to
FIGS. 5A through 6B, lead holes 122 and 132, through
which a lead (142 of FIG. 3) is connected to both ends of
the resistive coil 1134, and lead holes 128 and 138, through
which a lead (142 of FIG. 3) is connected to a motor (not
shown) of the vibrator 140, are formed in the first and second
end caps 120 and 130, respectively. One terminal of the
motor of the vibrator 140 is connected to one end side of the
heat pipe 114, and is connected to external power through
the lead 142 provided at the other end side of the heat pipe
114. The other terminal of the motor of the vibrator 140 is
connected to the external power through the lead 142. Thus,
the heater 113 and the motor of the vibrator 140 are
connected in parallel to the external power, and a controlled
power is supplied to the heater 113 and the motor of the
vibrator 140. Electrode grooves 126 and 136, in which an
electrode 210 is inserted, are formed at the center of the first
and second end caps 120 and 130 opposite to the end of the
heat pipe 114. The electrode 210 supplies electricity to the
leads 117 and 142 which pass through the lead holes 122,
132, 128, and 138, respectively.

[0037] FIG. 7 is an exploded perspective view of a power
connection unit 200 connected to the second end cap 130.
Referring to FIG. 7, the power connection unit 200 is
installed in a frame (170 of FIG. 3) and transfers external
power to the heater 113. The power connection unit 200
includes an electrode 210 inserted in the electrode grooves
126 and 136, a brush 220 which contacts the electrode 210,
and an elastic element 240 which closely adheres the brush
220 to the electrode 210 for an electrical contact. The brush
220 is connected to a lead (254 of FIG. 3) supplied from an
external power supply and transfers electricity to the elec-
trode 210.

[0038] The elastic element 240 provides an elastic force to
a spacer 230 so that the brush 220 is closely adhered to the
electrode 210. Even though thermal expansion or thermal
contraction repeatedly occurs while the fusing roller 110 is
operated, the elastic element 240 absorbs the resulting
deformation to prevent the brush 220 from being isolated
from the electrode 210. Preferably, a compression spring is
used as the elastic element 240. In this embodiment, a lead
(254 of FIG. 3) from the external power supply is connected
to the brush 220 through a lead hole 252. In this embodi-
ment, the lead 254 and the elastic element 240 could make
incidental contact, and sparks could occur. Thus, the spacer
230 is installed between the brush 220 and the elastic
element 240, in order to prevent a spark and also to prevent
the end cap 130 from contacting the frame 170 due to the
drawn-back brush 220.

[0039] An end of the elastic element 240 is confined in the
frame 170 by an insulating plate 250. The insulating plate
250 supports the elastic element 240. Thus, the brush 220 is
first installed in a through hole formed in the frame 170.
Then the spacer 230 and the elastic element 240 are installed
in the through hole. Next, the insulating plate 250 is installed
so that the elastic element 240 is not drawn back.

[0040] The first and second end caps 120 and 130 may be
made of a resin, such as polyphenylene sulfide (PPS), in
which a filler material such as glass fiber, having small
thermal deformation even at a high temperature, is inserted.
Poly butylene terephthalate (PBT) and nylon are other
possible preferred materials for the first and second end caps
120 and 130.
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[0041] The pressing roller 160 includes an elastic roller
161, which contacts the fusing roller 110 and forms a fusing
nip therebetween, and a shaft 162 which supports the elastic
roller 161. Bearings 163, disposed at the circumference of
the end of the shaft 162, support the pressing roller 160.

[0042] A process of manufacturing the fusing device 110
of an electrophotographic image forming apparatus having
the above structure according to the present invention will
be described below.

[0043] One end of a nearly cylindrical tube, which will be
used as the heat pipe 114, is sealed. An injection hole is
formed at the other end of the cylindrical tube, through
which a compression medium supplied from outside, i.e., a
compressed liquid, is injected. In this case, it is preferable
that deformation is reduced during the enlarging process at
both ends of the cylindrical tube by forging both the ends in
advance to remove a ductility and to planarize. Next, a
circumference of the cylindrical tube 114 is wound by a mica
sheet 113¢. Then the resistive coil 113a is wound around the
mica sheet 113¢. Subsequently, the circumference of the
cylindrical tub 114 wound by the resistive coil 1134 is again
wound by a mica sheet 113b. Next, the cylindrical tube 114
is inserted inside the cylindrical roller 112, an outer surface
of which is coated with TEFLON®. Subsequently, the
compression medium is injected into the cylindrical tube 114
through the injection hole at the end of the cylindrical tube
114 under a predetermined pressure, ie., 150 bars, and
thereby the cylindrical tube 114 is enlarged. As a result, the
cylindrical tube 114 and the heater 113 are closely adhered
to the inside of the cylindrical roller 112. Therefore, the
cylindrical tube 114 is enlarged, and an air gap is not formed
between the heater 113 and the cylindrical roller 112, thus
improving heat transfer efficiency.

[0044] The operation of the fusing device for an electro-
photographic image forming apparatus having the above
structure according to the present invention will be
described in detail with reference to the accompanying
drawings.

[0045] First, a cold start of the fusing device, in which the
heat pipe filled with a predetermined volume of a sodium
acetate solvent in a supercooled state at a room teperature is
installed, will be described. If a controlled power is supplied
from the external lead 254, this power is connected to the
lead 117 of the heater 113 and the lead 142 of the motor of
the vibrator 140 through the brush 220 and the electrode
210. Then, the vibrator 140 is driven by the timer for a
predetermined amount of time and vibrates part of the
sodium acetate solvent 115 in the heat pipe 114. Due to this
vibration, part of the sodium acetate starts to be crystallized
and heated such that the temperature of the working fluid
115 is increased to 54 C. As a result, the heat pipe 114 is
increased to a predetermined temperature. Heat is also
generated at the resistive coil 113a. Most of the heat
generated at the heater 113 is transferred to the cylindrical
roller 112. As such, the fusing roller 110 is rapidly increased
to a target temperature, i.e., 180 C.

[0046] Subsequently, heat generated at the heater 113 is
transferred to the heat pipe 114. Due to this heat, the
temperature of the heat pipe 114 is increased. If the tem-
perature of the heat pipe 114 is increased over 120 C, the
water which was mixed with the sodium acetate in the heat
pipe 114 is heated and vaporized, and the heat formed by
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producing this steam is transferred to the cylindrical roller
112 through the heater 113 installed on the circumference of
the heat pipe 114. Heat generated at the heater 113 and heat
generated at the working fluid 115 is transferred to the
cylindrical roller 112 such that the fusing roller 110 is
maintained at a predetermined temperature. In particular, a
heat transfer rate of the steam in the heat pipe 114 is high.
Thus, a temperature deviation on the surface of the fusing
roller 110 can be greatly decreased, and printing quality of
the fusing device 100 is improved.

[0047] Subsequently, in a printing mode, the toner 151 is
transferred in a powder state onto the paper 150, and the
paper 150 passes between the fusing roller 110 and the
pressing roller 160, and the toner 151 is fused onto the paper
150 by the fusing roller 110 maintained at a predetermined
temperature.

[0048] Meanwhile, as the fusing roller 110 fuses the paper
150, the heat of the fusing roller 110 is taken to the paper
150, and the steam inside the heat pipe 114 loses heat and is
liquefied. Then, the working fluid 115, to which heat is
transferred by the heater 114, is vaporized such that the
surface temperature of the fusing roller 110 is maintained at
a target temperature suitable for fusing the toner 151 onto
the paper 150. As such, the working fluid 115 in the heat pipe
114 serves as a thermal medium which repeatedly performs
vaporization and liquefaction and maintains the fusing roller
110 at a predetermined temperature.

[0049] In general, a fusing temperature of a toner image is
about 160-190 C. The fusing device 100 according to the
present invention reaches the target temperature within
about 12 seconds. The thermistor 118 measures the surface
temperature of the fusing roller 110 and a controller (not
shown) maintains the surface temperature of the fusing
roller 110 within a predetermined range suitable for fusing
the toner 151 onto the paper 150. If adjustment of the surface
temperature fails and the surface temperature of the fusing
roller 110 rapidly increases, the thermostat 119 cuts off the
power connection unit 200 connected to the thermostat 119
through a mechanical operation and prevents a rapid
increase in the surface temperature of the fusing roller 110.
This power supply operation may be varied according to a
set temperature, and may be performed using various con-
trolling methods such as periodic on/off, pulse width modu-
lation (PWM), or proportional and integral (PI).

[0050] Meanwhile, if an electrophotographic image form-
ing apparatus having a fusing device according to the
present invention is entered into a long-term standstill state,
and the fusing device 100 stops, the cooling fan at one side
of the image forming apparatus is operated such that the
working fluid, including sodium acetate, is supercooled, and
the supercooled sodium acetate solvent is again formed in
the heat pipe 114.

[0051] As described above, in the fusing device for an
electrophotographic image forming apparatus according to
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the present invention, during a cold-start, a warming-up time
can be reduced using a melting heat of a supercooled sodium
acetate solvent, and in a printing mode, the surface tem-
perature of a fusing roller can be uniformly maintained using
a thermal medium in the heat pipe.

[0052] Although a few preferred embodiments of the
present invention have been shown and described, it would
be appreciated by those skilled in the art that changes may
be made in this embodiment without departing from the
principles and spirit of the invention, the scope of which is
defined in the claims and their equivalents.

What is claimed is:
1. A fusing device for an electrophotographic image
forming apparatus, the device comprising:

a heating pipe, both ends of which are sealed and in which
a predetermined amount of a working fluid is con-
tained, wherein the working fluid is supercooled at
room temperature, and crystallizing and producing heat
when acted on by a mechanical force;

a cylindrical roller which surrounds the heat pipe;

a heating element which is installed between the cylin-
drical roller and the heating pipe;

at least one mechanical unit which applies the mechanical
force to the heating pipe and crystallizes the super-
cooled working fluid; and

a pressing roller which closely adheres to the fusing roller.

2. The device of claim 1, wherein the working fluid is a
sodium acetate solvent.

3. The device of claim 2, wherein the sodium acetate
solvent has a volume ratio of 50-65% with respect to the
volume of the heating pipe.

4. The device of claim 2, wherein the ratio of sodium
acetate to water in the sodium acetate solvent is 100-150%
by weight.

5. The device of claim 1, further comprising a cooling fan
which supercools the working fluid.

6. The device of claim 1, wherein the mechanical unit is
attached to one end side of the heating pipe.

7. The device of claim 6, wherein the mechanical unit is
a vibrator.

8. The device of claim 7, wherein the vibrator includes a
timer which operates the vibrator for several seconds only
during cold-start.

9. The device of claim 7, wherein the vibrator includes a
motor, and the motor and the heating element are connected
in parallel to an external power supply.

10. The device of claim 9, wherein one terminal of the
motor is connected to one end side of the heat pipe, and the
remaining side of the heat pipe and the remaining terminal
of the motor are each connected to the external power

supply.
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A composite cooking apparatus having a body, a heating
unit, an induction heating unit, and an insulating plate. The
heating unit is positioned in the body to generate heat used
to heat food. The induction heating unit is positioned adja-
cent to the heating unit to generate a magnetic field to cook
the food by induction heating. The insulating plate is posi-
tioned between the heating unit and the induction heating
unit to prevent heat generated from the heating unit from
being transmitted to the induction heating unit. Further, the
insulating plate is provided with at least one heat reflecting
layer to reflect the heat generated from the heating unit.
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COMPOSITE COOKING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 2003-85929, filed Nov. 29, 2003 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates, in general, to com-
posite cooking apparatuses, and more particularly, to a
composite cooking apparatus that includes an insulating
plate with a heat reflecting layer formed thereon is installed
between a planar heating element and a work coil, thus
improving an insulating effect.

[0004]

[0005] Generally, an electronic cooking apparatus that
performs cooking using electromagnetic induction heating
applies a magpetic force to a cooking container, and then
performs cooking using heat generated from the cooking
container due to the applied magnetic force. The electronic
cooking apparatus generates heat using a magnetic field, so
that it may perform cooking without generating air pollu-
tion. Further, the electronic cooking apparatus typically has
thermal efficiency of about 80% or above, so that it is an
excellent cooking machine in an aspect of energy efficiency.

2. Description of the Related Art

[0006] A conventional electronic cooking apparatus typi-
cally includes a work coil, to which a current is supplied to
generate a magnetic field, an upper plate placed on the work
coil to allow a cooking container to be seated thereon, and
a ferrite plate placed below the work coil to allow lines of
a magnetic force to pass therethrough.

[0007] In the conventional electronic cooking apparatus
having the above construction, when a current is supplied to
the work coil, a magnetic field is formed around the work
coil. At this time, magnetic force lines forming the magnetic
field form a closed loop that connects the upper plate, an
inside of a bottom of the iron cooking container and the
ferrite plate.

[0008] When the magnetic force lines formed in this way
pass through the inside of the bottom of the iron cooking
container, an eddy current is generated in the cooking
container, and heat is generated from the iron cooking
container by an electrical resistance as the eddy current
flows. Further, the heat generated from the iron cooking
container is transmitted to food placed in the cooking
container, and thus the food is cooked.

[0009] However, the conventional electronic cooking
apparatus is problematic in that it performs cooking in an
induction heating manner, so that only an iron container
capable of executing induction heating can be used as a
cooking container, and a non-iron container cannot be used
as a cooking container.

[0010] Further, the conventional electronic cooking appa-
ratus is problematic in that, when cooking is performed
using only a work coil, a cooking time lengthens if an
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amount of food increases, so that the electronic cooking
apparatus is not suitable for cooking a large amount of food.

SUMMARY OF THE INVENTION

[0011] Accordingly, it is an aspect of the present invention
to provide a composite cooking apparatus that cooks by
directly generating heat through a heating unit as well as by
generating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.

[0012] Tt is another aspect of the present invention to
provide a composite cooking apparatus, which simulta-
neously drives an induction heating unit and a heating unit
when a large amount of food is cooked, thus quickly
performing cooking.

[0013] It is a further aspect of the present invention to
provide a composite cooking apparatus, in which a heat
reflecting layer is positioned on an insulating plate to
prevent the induction heating unit from being damaged due
to heat generated from the heating unit, thus improving an
insulating effect.

[0014] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

[0015] The above and/or other aspects are achieved by
providing a composite cooking apparatus, including a body,
a heating unit positioned in the body to generate heat used
to heat food, an induction heating unit positioned adjacent to
the heating unit to generate a magnetic field used to cook the
food by induction heating, and an insulating plate positioned
between the heating unit and the induction heating unit to
prevent heat generated from the heating unit from being
transmitted to the induction heating unit.

[0016] The above and/or other aspects are also achieved
by providing a composite cooking apparatus, including a
body, a heating element placed in the body to generate heat
used to heat food, a work coil disposed in the body to
generate a magnetic field to cook the food by induction
heating, an insulating plate disposed adjacent to the heating
element to prevent heat generated from the heating element
from being transmitted to the work coil, and a blowing fan
to compulsorily move air through an air moving path
positioned between the insulating plate and the work coil.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] These and/or other aspects and advantages of the
invention will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings, of
which:

[0018] FIG. 1 is a perspective view showing an external
shape of a composite cooking apparatus, according to an
embodiment of the present invention;

[0019] FIG. 2 is a sectional view taken along line II-II of
FIG. 1; and

[0020] FIG. 3 is a sectional view showing an insulating
plate of the composite cooking apparatus of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] Reference will now be made in detail to the
embodiments of the present invention, examples of which
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are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below to explain the present
invention by referring to the figures.

[0022] As is shown in FIG. 1, a composite cooking
apparatus, according to an embodiment of the present inven-
tion, includes a body 10 and heat resisting plates 11 placed
on a portion of a top surface of the body 10 to allow various
cooking containers to be seated thereon. An input unit 13 is
placed on a center of a front surface of the body 10 to input
operation commands to the composite cooking apparatus.
Inlets 12 are positioned in opposite sides of the input unit 13
to draw air used to disperse heat generated from a planar
heating element (30 of FIG. 2), which will be described
later, by allowing the air to move under an insulating plate
(40 of FIG. 2), which will be described later.

[0023] A cylindrical blowing fan 20 is located in a front
portion of an inside of the body 10 to compulsorily blow air
drawn through the inlets 12 under the insulating plate (40 of
FIG.2). A fan motor 21 is provided at an end of the blowing
fan 20 to rotate the blowing fan 20.

[0024] Outlets 14 are positioned in a rear surface of the
body 10 to discharge air flowing under the insulating plate
(40 of FIG. 2) to an outside of the body 10. An auxiliary
cabinet 15, in which a receiving space is formed, is placed
below the body 10.

[0025] The composite cooking apparatus of the present
invention, constructed as shown in FIG. 2, is provided with
the planar heating element 30, positioned below the heat
resisting plate 11 while coming into contact with the heat
resisting plate 11. The planar heating clement 30 is a
product, in which high-technology ceramic materials com-
posed of fine particles, and conductive special carbon par-
ticles are uniformly distributed on fiber fabric, and which
has a uniform heating density and a low power consumption.

[0026] When a current is supplied to the planar heating
element 30, heat is generated from the planar heating
element 30 and food is heated by the heat. In this way, the
planar heating element 30 performs cooking by directly
heating a cooking container.

[0027] The insulating plate 40 is placed below the planar
heating element 30 to prevent the heat generated from the
planar heating element 30 from being transmitted to a work
coil 50, which will be described later. According to one
aspect, the insulating plate 40 contacts the planar heating
element 30. According to another aspect, the insulating plate
40 is spaced apart from the planar heating element 30 by a
predetermined distance to improve an insulating effect. In
this case, a spaced interval may be arbitrarily set in consid-
eration of thermal efficiency and the insulating effect.

[0028] The insulating plate 40 is inserted into fixing
members 34 extended from the top surface of the body 10.
The planar heating element 30 is inserted into a groove 35
positioned in a central lower portion of the heat resisting
plate 11, which is seated on tops of the fixing members 34.

[0029] The work coil 50 is placed below the insulating
plate 40, spaced apart from the insulating plate 40 by a
predetermined distance. In this case, the work coil 50 is
formed in a shape in which a Litz wire is wound in a spiral
form. Magnetic force lines generated from the work coil 50
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pass through an inside of a bottom of the cooking container
via the insulating plate 40 and the heat resisting plate 11.

[0030] A large amount of eddy current is generated inside
the bottom of the cooking container due to the magnetic
force lines, and heat is generated by an electrical resistance
of the cooking container to the eddy current. In this way, the
work coil 50 cooks food in an induction heating manner.
Because the eddy current should be generated to cook food
in the induction heating manner, it is not possible to perform
cooking in the induction heating manner with a non-iron
cooking container incapable of generating the eddy current.

[0031] A ferrite plate 31 is positioned below the work coil
50 while coming into contact with the work coil 50. Ferrite
is a solid solution, in which impurities melt in iron having
a body-centered cubic crystal structure, and which functions
to shield the magnetic force lines generated from the work
coil 50 by allowing the magnetic force lines to pass through
the ferrite. Therefore, the magnetic force lines generated
from the work coil 50 form a loop passing through the ferrite
plate 31 placed below the work coil 50 after passing through
the inside of the bottom of the cooking container via the
insulating plate 40 and the heat resisting plate 11. A support
32 is placed below the ferrite plate 31 to support both the
work coil 50 and the ferrite plate 31.

[0032] As noted previously, the insulating plate 40 and the
work coil 50 are spaced apart from each other by the
predetermined distance, so that an air insulating layer is
formed in a space therebetween. In this case, to further
improve an insulating effect, air is compulsorily moved
through the air insulating layer. Therefore, according to one
aspect the air insulating layer is mainly used as an air
moving path 33.

[0033] According to one aspect the blowing fan 20 is
placed on a right side of the air moving path 33 (as shown
in FIG. 2), to compulsorily blow air into the air moving path
33, According to one aspect the blowing fan 20 is a
multi-blade cross-flow fan, which provides air drawn
through the inlets 12 to the air moving path 33. An air
guiding member 22 is positioned around the blowing fan 20
to guide air blown by the blowing fan 20 to the air moving
path 33.

[0034] As is shown in FIG. 3, the insulating plate 40
includes a base plate 42 and a heat reflecting layer 41 coated
on a top surface of the base plate 42. Further, the insulating
plate 40 is installed to be spaced apart from the planar
heating element 30 by a predetermined distance d to effec-
tively isolate heat transmitted from the planar heating ele-
ment 30 by heat conduction.

[0035] According to one aspect, the base plate 42 of the
insulating plate 40 is made of a packing-type insulating
material. According to one aspect, the packing-type insulat-
ing material has air bubbles. According to another aspect,
the packing-type insulating material is made of glass fiber
containing asbestos fiber. According to yet another aspect,
the packing-type insulating material is made of fireproof
brick. According to another aspect, the base plate 42 is made
of a material in which boron nitride is added to heat resisting
plastic.

[0036] According to one aspect, a material with excellent
heat reflectance is coated on the heat reflecting layer 41.
Therefore, a material, such as a ceramic film, an aluminum
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oxide (A1203), or a beryllium oxide (BEO), may be used for
the heat reflecting layer 41. A ceramic is an inorganic
non-metal material made through heat-processing at high
temperatures, and has high surface luminance, excellent heat
resistance and excellent rub resistance. Therefore, when
radiation heat generated from the planar heating element 30
comes into contact with the ceramic film coated on the
insulating plate 40, the radiation heat is reflected due to the
high surface luminance, so that it may be expected that the
insulating effect be improved.

[0037] The aluminum oxide and the beryllium oxide are
materials with high infrared reflectance. Even though the
radiation heat generated from the planar heating element 30
is emitted in an infrared ray form, the radiation heat is
reflected from an aluminum oxide layer or a beryllium oxide
layer formed on the insulating plate 40, so that the heat is
scarcely transmitted to the work coil 50. Moreover, infrared
rays reflected from the aluminum oxide layer or the beryl-
lium oxide layer are directed again to the cooking container.
Therefore, although a same amount of energy is supplied,
heat reaching the cooking container increases compared to a
case where the aluminum oxide layer or the beryllium oxide
layer is not used, thus obtaining additional effect, such as
improvement of energy efficiency.

[0038] In this way, if the heat reflecting layer is positioned
on the insulating plate, radiation heat is reflected close to
total reflection even though the radiation heat is emitted
from the planar heating element 30 at high temperatures
(typically, 500° C. or above), thus obtaining a considerable
insulating effect.

[0039] One of the ceramic film, the aluminum oxide layer
and the beryllium oxide layer having high heat reflectance
may be coated on the base plate 42. But according to one
aspect, to obtain a superior insulating effect, a heat resisting
plastic layer may be coated on the base plate 42 and a
ceramic film layer may be positioned on the heat resisting
plastic layer.

[0040] Further, it is also possible to coat a ceramic film
layer on the base plate 42, and form either an aluminum
oxide layer or a beryllium oxide layer on the ceramic film
layer.

[0041] Hereinafter, an operation of the composite cooking
apparatus of the present invention is described.

[0042] A user places a cooking container on the heat
resisting plate 11 and then inputs an operation command to
the composite cooking apparatus through the input unit 13.
The operation command is then transmitted to a control unit
(not shown). The control unit analyzes the operation com-
mand and then determines which of the planar heating
element 30 and the work coil 50 to supply with a current.

[0043] If the input operation command requires operations
of both the planar heating element 30 and the work coil 50,
the control unit controls an inverter (not shown) to supply a
current to both the planar heating element 30 and the work
coil 50.

[0044] When the current is supplied to the planar heating
element 30, a temperature of approximately 500° C. or
greater is generated from the planar heating element 30 due
to a resistance thereof. The resulting heat is transmitted to
the cooking container placed on the heat resisting plate 11.
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[0045] When a high-frequency current is supplied to the
work coil 50, a magnetic field is formed around the work coil
50, so that an eddy current is formed in the cooking
container due to the magnetic field. The eddy current gen-
erates heat according to an electrical resistance while pass-
ing through the cooking container. In this way, the heat
generated from both the planar heating element 30 and the
work coil 50 is transmitted to cook food.

[0046] A partof the heat generated from the planar heating
element 30 is transmitted downward from the planar heating
element 30 in a heat transmission manner using radiation.
Heat radiant rays emitted downward from the planar heating
element 30 reach the heat reflecting layer 41 of the insulating
plate 40, and are reflected from the heat reflecting layer 41
directed upward from the insulating plate 40. Therefore, an
insulating effect is further improved compared to a typical
insulating plate.

[0047] While power is supplied to the planar heating
element 30, the control unit moves air through the air
moving path 33 by rotating the blowing fan 20, thus obtain-
ing a superior heat isolating effect.

[0048] If sufficient heat is applied to the food and then the
cooking has been completed, an OFF command is input by
the user, and the controller receives the OFF command to
shut off power supplied to both the planar heating element
30 and the work coil 50, thus terminating the cooking
operation.

[0049] Through the above process, the operation of the
present invention is terminated.

[0050] As is apparent from the above description, the
present invention provides a composite cooking apparatus
that cooks food by directly generating heat through a heating
unit as well as by generating heat using induction heating,
thus performing cooking regardless of the materials of a
cooking container and quickly cooking a large amount of
food.

[0051] Further, the present invention is advantageous in
that a heat reflecting layer is formed on an insulating plate,
thus preventing an induction heating unit from being dam-
aged due to heat generated from a heating unit.

[0052] Although an embodiment of the present invention
has been shown and described, it would be appreciated by
those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:
1. A composite cooking apparatus, comprising:

a body;

a heating unit positioned in the body to generate heat used
to heat food;

an induction heating unit positioned adjacent to the heat-
ing unit to generate a magnetic field to cook the food by
induction heating; and

an insulating plate positioned between the heating unit
and the induction heating unit to prevent heat generated
from the heating unit from being transmitted to the
induction heating unit.
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2. The composite cooking apparatus according to claim 1,
wherein the insulating plate is provided with at least one heat
reflecting layer to reflect the heat generated from the heating
unit.

3. The composite cooking apparatus according to claim 2,
wherein the at least one heat reflecting layer comprises a
ceramic layer.

4. The composite cooking apparatus according to claim 3,
wherein the at least one heat reflecting layer further com-
prises an aluminum oxide layer adjacent to the ceramic
layer.

5. The composite cooking apparatus according to claim 3,
wherein the at least one heat reflecting layer further is
comprises a beryllium oxide layer adjacent to the ceramic
layer.

6. The composite cooking apparatus according to claim 2,
wherein the at least one heat reflecting layer comprises a
ceramic layer adjacent to a heat resisting plastic layer
positioned on the insulating plate.

7. The composite cooking apparatus according to claim 1,
wherein the insulating plate is spaced apart from the heating
unit by a predetermined distance.

8. A composite cooking apparatus, comprising:

a body;

a heating element placed in the body to generate heat used
to heat food;

a work coil disposed in the body to generate a magnetic
field to cook the food by induction heating;

an insulating plate disposed adjacent to the heating ele-
ment to prevent heat generated from the heating ele-
ment from being transmitted to the work coil; and

a blowing fan to compulsorily move air through an air
moving path positioned between the insulating plate
and the work coil.

9. The composite cooking apparatus according to claim 8,
wherein the insulating plate is provided with at least one heat
reflecting layer to reflect the heat generated from the heating
element.

10. The composite cooking apparatus according to claim
9, wherein the at least one heat reflecting layer comprises a
ceramic layer.

11. The composite cooking apparatus according to claim
10, wherein the at least one heat reflecting layer further
comprises an aluminum oxide layer adjacent to the ceramic
layer.
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12. The composite cooking apparatus according to claim
10, wherein the at least one heat reflecting layer further
comprises a beryllium oxide layer adjacent to the ceramic
layer.

13. The composite cooking apparatus according to claim
9, wherein the at least one heat reflecting layer comprises a
ceramic layer adjacent to a heat resisting plastic layer
positioned on the insulating plate.

14. The composite cooking apparatus according to claim
8, wherein the insulating plate is spaced apart from the
heating element by a predetermined distance.

15. The composite cooking apparatus according to claim
8, wherein the body is provided with at least one inlet to
draw the air into the body and at least one outlet to discharge
air moved through the air moving path to an outside of the
body.

16. A composite cooking apparatus, comprising:

a first heating unit generating heat transferred to a cooking
container; and

a second heating unit, selectively generating a magnetic
field, magnetic force lines of which pass through a
bottom of the cooking container; and

an insulating plate disposed between the first and second
heating units to protect the second heating unit from the
heat generated by the first heating unit.
17. The composite cooking apparatus according to claim
16, wherein the insulating plate comprises:

a base plate; and

at least one heat reflecting layer.

18. The composite cooking apparatus according to claim
17, wherein the at least one heat reflecting layer has a high
surface luminance.

19. The composite cooking apparatus according 1o claim
17, wherein the at least one heat reflecting laver has a high
infrared reflectance.

20. A composite cooking apparatus, comprising:

a conduction heating unit;

an induction heating unit, the conduction and induction
heating units being driven simultancously to speed
cooking; and

an insulating plate disposed between the conduction and
induction heating units to protect the induction heating
unit from the heat generated by the conduction heating
element.
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7) ABSTRACT

A composite cooking apparatus having a body, a heating
unit, and an induction heating unit. The heating unit is
positioned in the body to generate heat used to heat food.
The induction heating unit is positioned adjacent to the
heating unit to generate a magnetic field to cook the food by
induction heating. The induction heating unit has at least one
wire, a coating of which is exposed to an electron beam to
strengthen a heat resistance thereof.
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COMPOSITE COOKING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 2003-85930, filed Nov. 29, 2003 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates, in general, to com-
posite cooking apparatuses, and more particularly, to a
composite cooking apparatus that radiates electron beams to
coatings of element wires forming a work coil, which is an
induction heating unit, thus strengthening heat resistance.

[0004] 2. Description of the Related Art

[0005] Generally, an electronic cooking apparatus that
performs cooking using electromagnetic induction heating
applies a magnetic force to a cooking container, and then
performs cooking using heat generated from the cooking
container due to the applied magnetic force. The electronic
cooking apparatus generates heat using a magnetic field, so
that it may perform cooking without generating air pollu-
tion. Further, the electronic cooking apparatus typically has
thermal efficiency of about 80% or above, so that it is an
excellent cooking machine in an aspect of energy efficiency.

[0006] A conventional electronic cooking apparatus typi-
cally includes a work coil, to which a current is supplied to
generate a magnetic field, an upper plate placed on the work
coil to allow a cooking container to be seated thereon, and
a ferrite plate placed below the work coil to allow lines of
a magnetic force to pass therethrough.

1. Field of the Invention

[0007] In the conventional electronic cooking apparatus
having the above construction, when a current is supplied to
the work coil, a magnetic field is formed around the work
coil. At this time, magnetic force lines forming the magnetic
field form a closed loop that connects the upper plate, an
inside of a bottom of the iron cooking container and the
ferrite plate.

[0008] When the magnetic force lines formed in this way
pass through the inside of the bottom of the iron cooking
container, an eddy current is generated in the cooking
container, and heat is generated from the iron cooking
container by an electrical resistance as the eddy current
flows. Further, the heat generated from the iron cooking
container is transmitted to food placed in the cooking
container, and thus the food is cooked.

[0009] However, the conventional electronic cooking
apparatus is problematic in that it performs cooking in an
induction heating manner, so that only an iron container
capable of executing induction heating can be used as a
cooking container, and a non-iron container cannot be used
as a cooking container.

[0010] Further, the conventional electronic cooking appa-
ratus is problematic in that, when cooking is performed
using only a work coil, a cooking time lengthens if an
amount of food increases, so that the electronic cooking
apparatus is not suitable for cooking a large amount of food.
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SUMMARY OF THE INVENTION

[0011] Accordingly, it is an aspect of the present invention
to provide a composite cooking apparatus, which cooks by
directly generating heat through a heating unit as well as by
generating heat using induction heating, thus performing
cooking regardless of materials of a cooking container.

[0012] Tt is another aspect of the present invention to
provide a composite cooking apparatus, which simulta-
neously drives an induction heating unit and a heating unit
when a large amount of food is cooked, thus quickly
performing cooking.

[0013] 1t is a further aspect of the present invention to
provide a composite cooking apparatus having a heating unit
and an induction heating unit with a work coil having a wire,
in which a coating of the wire is radiated with electron
beams to strengthen a heat resistance of the induction
heating unit, to prevent the induction heating unit from being
damaged due to heat generated from the heating unit.

[0014] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

[0015] The above and/or other aspects are also achieved
by providing a composite cooking apparatus, including a
body, a heating unit positioned in the body to generate heat
used to heat food, and an induction heating unit positioned
adjacent to the heating unit to generate a magnetic field to
cook the food by induction heating, the induction heating
unit having at least one wire, a coating of which is exposed
to an electron beam to strengthen heat resistance thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and/or other aspects and advantages of the
invention will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings, of
which:

[0017] FIG. 1 is a perspective view showing an external
shape of a composite cooking apparatus, according to an
embodiment of the present invention;

[0018]
FIG. 1;

[0019] FIG. 3 is a sectional view showing a work coil of
the composite cooking apparatus of FIG. 1; and

[0020] FIG. 4 is a front view showing an element wire
(magnet wire) forming the work coil of the composite
cooking apparatus of FIG. 1.

FIG. 2 is a sectional view taken along line II-II of

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] Reference will now be made in detail to the
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below to explain the present
invention by referring to the figures.

[0022] As is shown in FIG. 1, a composite cooking
apparatus, according to an embodiment of the present inven-
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tion, includes a body 10 and heat resisting plates 11 placed
on a portion of a top surface of the body 10 to allow various
cooking containers to be seated thereon. An input unit 13 is
placed on a center of a front surface of the body 10 to input
operation commands to the composite cooking apparatus.
Inlets 12 are positioned in opposite sides of the input unit 13
to draw air used to disperse heat generated from a planar
heating element (30 of FIG. 2), which will be described
later, by allowing the air to move under the planar heating
element (30 of FIG. 2).

[0023] A cylindrical blowing fan 20 is located in a front
portion of an inside of the body 10 to compulsorily blow air
drawn through the inlets 12 under the planar heating element
(30 of FIG. 2). A fan motor 21 is provided at an end of the
blowing fan 20 to rotate the blowing fan 20. Outlets 14 are
positioned in a rear surface of the body 10 to discharge air
flowing under the planar heating element (30 of FIG. 2) to
an outside of the body 10. An auxiliary cabinet 15, in which
a receiving space is formed, is placed below the body 10.

[0024] The composite cooking apparatus of the present
nvention, constructed as shown in FIG. 2, is provided with
the planar heating element 30, positioned below the heat
resisting plate 11 while coming into contact with the heat
resisting plate 11. The planar heating clement 30 is a
product, in which high-technology ceramic materials com-
posed of fine particles, and conductive special carbon par-
ticles are uniformly distributed on fiber fabric, and which
has a uniform heating density and a low power consumption.

[0025] When a current is supplied to the planar heating
element 30, heat is generated from the planar heating
element 30 and food is heated by the heat. In this way, the
planar heating element 30 performs cooking by directly
heating a cooking container. The planar heating element 30
is inserted into a groove 35 positioned in a central lower
portion of the heat resisting plate 11, which is seated on top
of fixing members 34.

[0026] A work coil 40 is placed below the planar heating
element 30, spaced apart from the planar heating element 30
by a predetermined distance. In this case, the work coil 40
is formed in a shape in which a Litz wire 41 (see FIG. 3) is
wound in a spiral form. Magnetic force lines generated from
the work coil 40 pass through an inside of a bottom of the
cooking container via the heat resisting plate 11.

[0027] If variations occur in the magnetic force lines
passing through the cooking container, a large amount of
eddy current is generated inside a bottom of the cooking
container, and heat is generated due to an electrical resis-
tance of the cooking container to the eddy current. In this
way, the work coil 40 cooks food in an induction heating
manner. Because the eddy current should be generated to
cook food in the induction heating manner, it is not possible
to perform cooking in the induction heating manner with a
cooking container made of a non-iron material, because it is
incapable of generating the eddy current.

[0028] A ferrite plate 31 is positioned below the work coil
40 while coming into contact with the work coil 40. Ferrite
is a solid solution, in which impurities melt in iron having
a body-centered cubic crystal structure, and which functions
to shield the magnetic force lines generated from the work
coil 40 by allowing the magnetic force lines to pass through
the ferrite. Therefore, the magnetic force lines generated
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from the work coil 40 form a loop passing through the ferrite
plate 31 placed below the work coil 40 after passing through
the inside of the bottom of the cooking container via the heat
resisting plate 11. A support 32 is placed below the ferrite
plate 31 to support both the work coil 40 and the ferrite plate
31

[0029] As noted previously, the planar heating element 30
and the work coil 40 are spaced apart from each other by the
predetermined distance, so that an air insulating layer is
formed in a space therebetween. In this case, to further
improve an insulating effect, air is compulsorily moved
through the air insulating layer. Therefore, according to one
aspect, the air insulating layer is mainly used as an air
moving path 33.

[0030] According to one aspect, the blowing fan 20 is
placed on a right side of the air moving path 33 (as is shown
in FIG. 2), to compulsorily blow air into the air moving path
33. According to one aspect, the blowing fan 20 is a
multi-blade cross-flow fan, which provides air drawn
through the inlets 12 to the air moving path 33. An air
guiding member 22 is positioned around the blowing fan 20
to guide air blown by the blowing fan 20 to the air moving
path 33.

[0031] Asis shown in FIGS. 3 and 4, the work coil 40 of
the composite cooking apparatus of the present invention is
formed so that the Litz wire 41 is arranged in the spiral form.
The Litz wire 41 is formed by binding a plurality of element
wires (magnet wires) 50, in which copper wires or aluminum
wires with high electrical conductivity are applied with
coatings formed at high temperatures.

[0032] Further, each of the element wires 50 of the Litz
wire 41 used in the composite cooking apparatus is manu-
factured in such a way that an inner conductor 52 is covered
with a coating 51 made of a high molecular weight com-
pound (for example, polyester) and then an electron beam is
radiated onto the coating 51. When the electron beam is
radiated onto the coating 51, a molecular structure of the
coating 51 is changed from an initial linear structure to a
mesh structure by a cross linkage phenomenon.

[0033] In the cross linkage phenomenon, chemical bonds
are formed as in the case where a bridge is placed between
any two atoms of a plurality of linearly bound atoms. In this
case, covalent bonds are generally formed.

[0034] A high molecular weight compound forming
chemical bonds by the cross linkage forms a three-dimen-
sional mesh structure. There are at least two methods of:
adding a crosslinking agent, and radiating an electron beam.

[0035] If the coating 51 of each of the element wires 50 is
changed to a mesh structure due to the radiation of the
electron beam, mechanical characteristics, heat resistance,
chemical resistance, internal stress resistance, and the like
are improved compared to the coating with the initial linear
structure. Therefore, if the electron beam is radiated onto the
coating 51 of each of the element wires 50 forming the work
coil 40, to prevent the work coil 40 from being damaged due
to the heat generated from the planar heating element 30, an
internal structure of the coating 51 is changed to strengthen
heat resistance, thus effectively isolating radiation heat
transmitted to the work coil 40 without installing a separate
insulating plate.
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[0036] According to one aspect, the element wires 50 of
the work coil 40 used in the present invention are manufac-
tured so that the coatings 51 of the element wires 50, onto
which electron beams are radiated and which are made of
high molecular weight compounds, are covered with mag-
netic viscosity layers (not shown). Viscosity of the magnetic
viscosity layers is low at normal temperatures, and increases
if the temperature increases above a predetermined level, so
that bonds between the element wires 50 forming the Litz
wire 41 are secured.

[0037] Hereinafter, an operation of the composite cooking
apparatus of the present invention is described.

[0038] A user places a cooking container on the heat
resisting plate 11 and then inputs an operation command to
the composite cooking apparatus through the input unit 13.
The operation command is then transmitted to a control unit
(not shown). The control unit analyzes the operation com-
mand and then determines which of the planar heating
element 30 and the work coil 40 to supply with a current.

[0039] If the input operation command requires operations
of both the planar heating element 30 and the work coil 40,
the control unit controls an inverter (not shown) to supply a
current to both the planar heating element 30 and the work
coil 40.

[0040] When the current is supplied to the planar heating
element 30, a temperature of approximately 500° C. or
greater is generated from the planar heating element 30 due
to a resistance thereof. The resulting heat is transmitted to
the cooking container placed on the heat resisting plate 11.

[0041] When a high-frequency current is supplied to the
work coil 40, 2 magnetic field is formed around the work coil
40, so that an eddy current is formed in the cooking
container due to the magnetic field. The eddy current gen-
erates heat according to an electrical resistance while pass-
ing through the cooking container. In this way, the heat
generated from both the planar heating element 30 and the
work coil 40 is transmitted to cook food.

[0042] Anpart of the heat generated from the planar heating
element 30 is transmitted downward from the planar heating
element 30 in a heat transmission manner using radiation.
The heat emitted downward from the planar heating element
30 reaches the work coil 40. The bonds between the respec-
tive element wires 50 of the Litz wire 41 forming the work
coil 40 are further secured due to the radiation of electron
beams thereby strengthening heat resistance of the work coil
40. Thus, the work coil 40 is safely protected against the heat
generated from the planar heating element 30.

[0043] While power is supplied to the planar heating
element 30, the control unit moves air through the air
moving path 33 by rotating the blowing fan 20, thus obtain-
ing a superior heat isolating effect.

[0044] If sufficient heat is applied to the food and then the
cooking has been completed, an OFF command is input by
the user, and the controller receives the OFF command to
shut off power supplied to both the planar heating element
30 and the work coil 40, thus terminating the cooking
operation.
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[0045] Through the above process, the operation of the
present invention is terminated.

[0046] As is apparent from the above description, the
present invention provides a composite cooking apparatus
that cooks food by directly generating heat through a heating
unit as well as by generating heat using induction heating,
thus performing cooking regardless of the materials of a
cooking container and quickly cooking a large amount of
food.

[0047] Further, the present invention is advantageous in
that it radiates electron beams to coatings of element wires
forming a work coil, which is an induction heating unit, to
strengthen heat resistance of the coatings, thus preventing
the induction heating unit from being damaged due to heat
generated from a heating unit without installing a separate
insulating plate.

[0048] Although an embodiment of the present invention
has been shown and described, it would be appreciated by
those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:
1. A composite cooking apparatus, comprising:

a body;

a heating unit positioned in the body to generate heat used
to heat food; and

an induction heating unit positioned adjacent to the heat-
ing unit to generate a magnetic field to cook the food by
induction heating, the induction heating unit having at
least one wire, a coating of which is exposed to an
electron beam to strengthen a heat resistance thereof.

2. The composite cooking apparatus according to claim 1,
wherein when the coating is exposed to the electron beam,
amolecular structure of the coating is changed, to strengthen
the heat resistance thereof.

3. The composite cooking apparatus according to claim 2,
wherein the molecular structure of the coating is changed
from an initial linear structure to a mesh structure after the
coating is exposed to the electron beam.

4. The composite cooking apparatus according to claim 1,
wherein the induction heating unit is wound in a spiral.

5. The composite cooking apparatus according to claim 1,
wherein the at least one wire comprises a magnetic viscosity
layer.

6. A composite cooking apparatus, comprising:

a body;

a heating element placed in the body to generate heat used
to heat food; and

a work coil placed below the heating element to gencrate
a magnetic field to cook the food by induction heating,
the work coil being provided with a coating, which is
exposed to an electron beam to strengthen a heat
resistance thereof.

7. The composite cooking apparatus according to claim 6,
wherein when the coating of the work coil is exposed to the
electron beam, a molecular structure of the coating is
changed, to strengthen the heat resistance thereof.
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8. The composite cooking apparatus according to claim 7,
wherein the molecular structure of the coating is changed
from an initial linear structure to a mesh structure after the
coating is exposed to the electron beam.

9. The composite cooking apparatus according to claim 6,
wherein the work coil is wound in a spiral.

10. A composite cooking apparatus, comprising:

a first heating unit generating heat transferred to a cooking
container; and

a second heating unit, comprising a wire with a coating
exposed to an electron beam to strengthen a heat
resistance of the coating, and selectively generating a
magnetic field, magnetic force lines of which pass
through a bottom of the cooking container.

11. The composite cooking apparatus according to claim

10, wherein:

the second heating unit is adjacent to the first heating unit
and separated from the first heating unit by a predeter-
mined space; and

the composite cooking apparatus further comprises a fan
moving air through the predetermined space.
12. The composite cooking apparatus according to claim
11, further comprising:

a body having an inlet and an outlet,

wherein an air moving path is defined between inlet and
the outlet to guide air moved by the fan, and includes
the predetermined space.

13. The composite cooking apparatus according to claim
10, wherein when the coating is exposed to the electron
beam, linearly bound atoms of the coating form covalent
bonds therebetween.
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14. The composite cooking apparatus according to claim
10, wherein the induction heating unit comprises a Litz wire
wound in a spiral.

15. A composite cooking apparatus, comprising:

a body having a cooking surface and air inlets and outlets
defining respective ends of an air moving path;

a heat resisting plate disposed on the cooking surface;

a planar heating element, contacting the heat resisting
plate, and comprising a fiber fabric having finely par-
ticulated ceramic materials and conductive carbon par-
ticles uniformly distributed thereon,

an induction heating unit adjacent to the planar heating
element and separated from the heating element by a
predetermined space, the induction unit comprising a
wire with a coating exposed to an electron beam to
strengthen a heat resistance thereof; and

a fan forcing air through the air moving path, the prede-
termined space being included in the air moving path
16. A composite cooking apparatus, comprising:

a conduction heating unit; and

an induction heating unit, the conduction and induction
heating units being driven simultaneously to speed
cooking.
17. An induction heating unit of a composite cooking
apparatus having a conduction heating unit, the induction
heating unit comprising:

at least one wire with a coating exposed to an electron
beam to strengthen a heat resistance thereof.
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OMUCAHVE WU3OBPETEHUA
H ABTOPCHOMY CBHUAETENLCTBY

I. C. Aasrmynep u P, B, Wanupo
MPHBOP A9 AVCKYJIBTALHH

3agaaeHo 24 momn 1949 v 32 N 309337 B Toctexunky CCCP

Menuunncxkye npuGopsl A7 aVOKYILTAUNA, B KOTOPHYX 407 nepenaun
3BYKOBBX KONEOAHHH HCHOARIVETCH MUAKOCTH, H3BECTHRL

Ocofennocts npeaaaraemoro npufopa  mis AVCKVIBTANHN  ABISCTCH
TO, HTO B HEM BCY 3BYKONDOBONANIAN CHCTEMA IANCHIeHAa >KHIKOCTBIO, a
HAKOHOMHHKA CHA0MEeHM 3J03CTHYHEIMH HacaAKaMu, HMOWIIRMH Gopuay ua-
PYHHOIO CAYXOBOrD NPOXOAa V YETOBCKA.

Takoe ycrpoficteo npifopa yCHIMBAET erc 3BVKOMPOBOLSLINE CBONCT-
Ba. 3BYK nonBOAMTCS ¥ Gapabanuoil nepenonke, Ge3 ONACHOCTH NOBPEM-
LeHus ee.

[peanaraensit npubop uaobpawen ua dur. 1| v 2. Kounuecxan a-
Mepa § 2akpeTa CheMROH KpHIWKOHR 2 ¢ TORKOH rubroil anadparsmoit 4. Ot
VBKOH CTODOHB! KAMEPE OTXGIAT BE PEIHHOBHIE TpyOKn 4, aaunof 30—
H) ca, 3AKAHUMBAJOUIHECH HAKONCUHMKAME 5. Hakoneuuusn setasiasuores
B HAPVMEDIE CAVXOBBE MPOXOILI M QUKCHPYVIOTCA B HEX C TOMOUILIO 3a:-
CTHUHMX yniaoTHMTenefll 6. Ha naxkonevuuxy vazers konnueckie PEIHNOBLC
HACANKH 7, KOHUH KOTOPHIX AOXOIAT A0 Gapabauiiby nepcnonok. Kamepa
H Pe3HHOBHIE TPYOKH npHbopa 2ap0aHA0TCA Kaxofl-1nbo MHAKOCTBIO, Ha-
npuMep, roani. DoxoBue cTenxy KAMCDD! BRINGUIHE L B3 TOACTON pesnnb.

[Ipeaxer usoGpevennsn

. Ipndop zas avexyasTauuy, BHRodneHibi B H3BCCTHON opsme {na-
npuxep, B popue doneraocckonal, OTIHYAOWHIRCK TOY. UTG BN ARY-
RORPOBOLAIAS CHCTEME, ¢ UEILIO VIVILICUs 3BYKORPOROINOCTH npndona,
3aiiodineta MHAKOCTRIO (HanpHMep, Bodofi).

2. Dopua BHOOANHEN S MpHOOpa  AnA avekyasTaund no n. 1. 0T -
Hamiancs TEM, ¥T0 HAKOHCYIIHKH iJ;JLi{j[]}Ht, B I¢A8X THOABRGICNRESA 8N
Ka k Gapabamnuoii Nnepenotke, cHafKenh 3aMBKAIDMEME TACTHUNLIME KO-
HHUGCKHMH HACAAKAMH, HDOBTORRIDIMME  OpMY HARPYHHOFO  CAVNOBOID
npoxXoaa YeJdoBeKa.
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CNOCOB W YCTPOMCTBO AJY NOJYYEHHYE KHCHOPOIN
W3 BO3AYXA

Jaanreno 3 opoas 19470 oaa N 10170356157

MuectHo, 4To npd HarpeBaHdi OXKHCH  Oapis 10 S00% na sosiavie
UPH aTxMocgPepHoM 1a8JTeH1H GG[)HB}'ETCH HEPERHCE Dapus, npu 200° ne-
PEKHCL PA3JATACTCH Ha oOKHch Gaphia W wucaopod.  [lpn  npoussojctee
KHCIOPOAA Tg ITOMY CROcOohY TEMNEPATYRA HOSALRPANBHETSH  NOCTOAN-
roi {700°%), a noraciEesre W BWABABHHE KHCA0POAd ADCTHTASTCHA  HAME-
neaueM pasacHas, OWHICHHBIE  BO3AYXN  HATHETACTCH 5100 JdBICHHEM
oKoAD 213 arm, npHYeM KHCAOPOL NOTAQUIAETUH, g A30T BLUIEIHETCd vepes
npeaoxpannTensin it kaanad. [lpe of6patHonM Xolde  HACOCOR  CO318€TCH
BAKVYM, MCPeKHCEL Dapua npu 3ToM Pasdarderss o KHCI0PLL  nosTviaeT
B rasrodpdepn. Kamaan w3 3THX oRepaudid npoaoamasTcd okoao 7 M
H OB YAC COBCPINAETCH BUOro Adiin - UHKIE

OCHOBHOH HEAOCT3TOK 3TOM0 ClocoBa COCTOMT B MAJOH  Hipoussoin-
TeALHGeTH. QOBACHAGTCR 3To TeéM, uTo W30pansas  vesmaepatvpa (7007
SBAACTCHN CPEeOHeH MEKIV  TEMOeparvpoll MAKCHMAIBIOTO  ORBSIEHHN
(200%) ® TesmpeparTvpoi MakcHMAARHOTO BOCCTanoBaeHus (8007, Nosto-
MY PLAKHHA HIVT JRUle nod AeBCTBHeM n3MCHRIGIeTors 1aBACHNES,

ITpeasaraercss BECTH NPORETC OKHCIEHHS HpH  TEMNCPITVPC  OKOAO
S00°%, a BOCCTAROBIAGHHT TIPOH3BOAHTR NPH ToR Ke TOMALDATVpe AChCTEH-
v xataausatopon. flpu veoioBwu BLINOAHEHHA STHX TPeSOLAHME  NPOH3-
BOAHTEALHOCThL PE3KO YBEAHUMHBALTCH, CORDANACTIN  DACX01  rOopouero
HOBUS VCTAUOBKA CTANCINTUN HOCTOR A0,

ArvocdepHbtl BOIAYVX HARKAMMBACTOH  pyanbiy pacocos J (oM. cxemy)
yepesr Jexapbowartop 2 s peaxrop 3. B aexupbouarope upouexoant  no-
PAQULCHHT YWIJASKRHCAOTG Fd3d. COTZEPMOAIUCTOorH B BO3LY NG 3 wavecTme Ae-
kKapbonaropa MOKeT OuITL HCHOALIOBAH OOLIMHLIA percHepaTHBlbB  paT-
poi o7 KMoa. [lpy nenpepwnuoft  padore VOTHHOBKN  THRDID  NATPOHA
NBATHT #a HOCKOALXD CVTOX, NOGTIe Yepro HeolXQAWMo ADOHIEeTTH  [epe-
IAPIHARY.
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Peaktop 7 npeicrasaser coloil Mermajidueckuil  nveroredsld -
auHgp anamerpoM 60.am v nnod 120.ma LIHAMHAD nMeer 3aBHHYHBAIO-
WVIOCH KpBIEKY 4, WTviep 5 ANS HPHKpendieHus TPeXXOA0BOre KpaHa 6
M calibliik 7.

B peaktop Braawisaetcs 800—1200: oxucn Gapus. Yepes caubuuk 7
EBBOIHTCA OChb BHAKM 8, ciedanHOd M3 XHMUYeCKH WHCTOro cepefipa MK
KEene3a ¢ HAHeCeHHOH WA nero XJaopucrod naatunod. Ko orpexxodosomy
Kpany § npukpeisens  peaykrop 9 (wanpmmep, PK-39) w waaur I0,
HAVLKE x Oasanony 1. Tlocmezunit cleaan M3 3-MHMIMMETPOBOIO Kede3d
H MMeeT ofbeMm mopsaaxa 20—30.4. Baasod /] useer peavivop fZ. uepes
KOTOPEY KHCAODOL NOIABYCH HA CBAPKY,

Ilpu padove peaxrTop HATPEBAETCH OAUOH-ABYMIA HARALHBIMH J&Mild-
wi 15 a0 450—3550° Tlpw nponyckadu¥ B03AyXa Haig CHOEM  HulpPeTOH
okucy Gapus Nocaesiss oRHcaseTca Ao mepexutu.  Jlasienuwe npa ITOM
Momer woaebarkes of 1.5 Ao 34rs, 4 30T BHNYCKACTCHA 4epes peuvi-
Top 9 8 armocdepy.

[TporomKHTEALHOCTL NPOLeCea CKHCASHUS ue npessaer 1—1,.2 wun,
NOCKOABKY OKHCJHeHWe HAeT Np# HAUBWTCOANCHMed TeMmeparyvpe u cpas-
HHTEALHO BOABLIOM Aavienud. 3atem 3axkpuisaercst xpan [J, & Tpexxolo-
Bofl kKpaw 6 NEPCBOINTCA HA NOXAauy KHCHoposa B Basson f/. Kontaxt
Hast Bustxa § NPHBOAHTCH RO BPALLEHHE YACOBbIM MexanusMom f4 uwau XKe
of pyauoro npusoza. Tlepemeuwnsaune BaQ: rarainuzaTopoM HPHBOIAT
K SHEPrAYHOMY DAZIKEHHIO H BHASASHHIO KHCAOPOJA N0 PRakliHH:

2Ba0: = 2BaQ 40 daureasnocth Nponecca He npesbiaer 1,5-—
2 muH.

PO3MOMHO HPHMEHRHHE AOIONHATEILION Hacoca Aaxn Dojdec MHTEH-
CHBIOrG PA3ICHEHH NepPeKkucH OapHs # YBedHueHys Jaedednsn B Oanio-
ne ff. Boaeasusmniics kucaopod coGupacrca 8 OGaddocse I/ npr  Jasme-
nun 24 ars. 3nech NPOHCXOAMT erp OXJaMmiAcHHe W uepes peayktop [2
KHCAOPO N0 3a12HHBIAM DOCTONHHDIM [dBJenneM MOL4eTcA Ha CBapky.

IMpou3soanTeabHocTh Takoit veranoBku okodo 1000.a/¢ac. Bec ee ne
npepsimaer 30—40 k2. Pacxox ropwouero mo 200-—-3002/vac. Veranosxa
npocra B MoeT GHTH JIErKD cobpana B TEUEHHE KOPOTKOTO NPOMERKYTHA
BPeMeHiL.

Ilpenmer usobpeTeHHsd

1. Cnocof noayuendsi K4caopoia #3 BO3AYXa Uepes OKHCB-TIEPEKACH
fapus, OTJAHYSOUIHACSH TeM, 4TO MPOUECC DABAOKEHHA NEPeKHCH Ga-
pHUst BEAYT TpH Temneparype okoiao 500° B npucyrcTekk  cepedpa {HAH
XAOPUCTOR DJAATHHB]) B KAYECTBE KATAIH3ATOPOB.

2. YerpoilcTso s BBHINOMAHEHHS cnocoBba mo n. 1, cocTOsiilee M3
peakTopa, COSAHHEHHOTO ¢ HACOCOM I8 Nofauy BO3AyXa M Iasrofsic-
poM AAs BMEUEHHS BLIIeAREMOro KHCJAOpDAA, OTyiHU AW Mesics TEM,
YTO BHYTPH DEaKTOpA MONTHPOBAHA MEWANKa H3 MeTalld-KaTaaHiaTopa
WA Hecyitam Ha cele cioif KaranHzaTopa.
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ANNAPAT ANA TA30BOH CBAPHHM
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Hanhperotise oTneenTes B oflacTH amma-
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NHeAopo G CRADKI, ¥ ROTOPMX Heperdoh

LLERRLITER T HOEREprae T
DAACHRENI0, UMEHT TOT Hel0CTaToK, T
SHAMMTIBHAOY BRCELICHMNE TTIRTE N8I Paado-
WOHMH TePRRICH  BEI0H L BRIARBAET HH=-
TEHPUBREE  Hapoof R e, I BOTATIIEE
I lit!flé."ill,l]lhlill"l"'al HIBIMEHEHMA  SMOeUnH RS-

RATEIRTHIEC ROMY

A NHGILTBHITRD SHAMIITEIBHBIX PFa3MEpas
DO aXhadie i eTvHaeMere RRCEDOAR,
YRGB B0 OMEEIh BEIOT N VERAHNMCHHID

I':-II-'HIEIH‘TIF]; AHINBATA,

Kpose Toro, momveRelye GeoR3OOR B K-
WECTRe TOTEUETS NPH HHBENE TeMIICpaTY X
BOZIVED  COLPOBOATACTCR ©oTD
SGAMeTAAMHON,
{0 yeibiy YETpUHeHHT YVEAZMX Helo-
HTROR EPCLIGKeN  alMaDaT, B R0TODOM
NXFAMICHIE HOAVUENHOTD  KNCI0pOIR mpo-
HRALETEH g3 CUCT MCHADCHNH  DeNIA.

Ha e, 1 nokasan anmaper L0 eBapri,
T, 2 —— AT B OMACTH, RACHL0He-
Pl ATTEEEPHYCSRATe  POIVIHDPOBANE  XARIe-
BN PO,

L sanmanis BOIOPOIA
wueered davor (1), lpe orxpeimnn Rpam
() oM EECH BOIOPOIA CaOMOTEROM  HOCEY-
waeT depes pervkrap  (3) w peawrop (4),
PRe K HoIBRPURACTSH PA3INECHER TDH eo-

I
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3923091 a8 MouToxHBN
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UPHEQCHOBEHIT «  KedrranTieil vorieil £33
st IOBBICHUN  LUSICNHE B PUART
{4) oTUHORPEMCRHD IBBENAETEN  RNRIHE B
fauge (1) u, caeionareini, At
Hie fepesMel, dseTviaedgeiowo petysiag
(3). Hpnt sadurreneos  HoBhmenis  3amie-
HAA ERafaH pegvkropmy 31 sakimibaeTon,
Bougoaonmil fur (6) waommm naw -
ROCTHH BeTABICH BRYTEL pranTem (1)

Brvrpi Oesgedessrs Gaxay (G} paci-
mew meemir (T} por wpolvesanms wepos
Hern TOPATerG Wi 16T,

B nponecee pabori o ocnpay ¢
GECKHM  PASACHOHMEM  HEHINeN 102
TEMITEDATYPE B OPOARTARE MoTRUMACTOH
200°, ropwyee, Jaxelamiera » fake {de-
300, GeMaEH M T L) mAKNNMRET M Halad
BTG MAVT MHa LBOpRY.

Beugofas  cHADRON WP brsPAHET MMM
Riamaiow 1 MavaMerpen  (S8) Rncropea
MEHEET NaIaRaThem WE ¢Bapay TWNEE  He
rpybe (9) npst orsperan Kwama (10) Jepa-
oM (10} MiEHe peryiapoBarh Ko nMeeTHs
HATPOTOND RIIPELL, HesTyViinlifle B 80 -
DRAKM.

Ddpasviengies  mimeopa
wersEen (110 maer oy

AT IRT Y-
S0 L

Hipes o Npin-

Bl

WBACHe B padke (1) gepen TRoiimEG
{12}, Bata. ootamMyinrs no praitobe, oHd-
BAGTCH lCiHe oRaSmieE  paderie  dvpes
xpar (13).

Havdoer uolsmlauiey  dadepniamy: 108
MITOTOBACHHA PORRTEN: HIEDIOTCL  SaWME-

ROJ e AT T
WA QAU

wigll, Qimes  pealtopy  Iw
npvepun 0.8 aimeds 2
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RouranTHas ceTka  MOKeT OBITL Maro-
ToBIeHa M3 cepedps. Bee e 03—1 1.
Buecto cepelpa B RAYECTBE RaTaBMIATOPA
MEHRST OHTH NCHAILIGBARA  ORMED REICIA
AN IBRVORICH MO0 W0 IpYrie Hojgod-
HEIG MATEDILLIN.

TermepaTyps W LBICHMe Fopioders Me-
YT DEFVIMPOBATLOS  MANERCUMEN  THOJ0He-
HMH BauBa & TODIOMMM 0 OTHOUIEMMIG ¥
pearropy (4).

floagepsganye MYKRHOTO  JABIEHHS Fopw-
qers MOHCT GHTH OTYH[CCTBIEHO TARWEE aB-
TOMATHUCCKIL.

dmm oareil meaw Gawor o ropwewing (14)
PACHDIATAOTCH 0TICILHO o1 peaxropa (1B).
B ypcakTop BMONTHDIRAN IHUIL MCHADHTOIH
{16), Hrpeee ropoves HOSTYHAT N3 Dav-
S KA B oemapuredh  wepes  peaveroep (17).
s scmapuTels ropoyes WOCTYIACT B Tpyoy
(18), umamwuyie raz & repeise. lasacmic

— 9

repwdere nepeisered 5 Oawox (14) wepea
peitans (19).

Tt aGBITOUHDY  JABTEHNE  TOPHUED
KIMIAH PeIVETODR 3ARPHBASTCA W TOIA9a
COPOYOED B JCHARNTEAL  NPCRPAUACTCN.
Dawor 10g ueperyes poiopoin w0 rpyvionpn-
Bol A04 HOJAOMH ce B PeaKTOp Ma gwr. 2
He wokasanel. M3 peawropa {15) waer Tpy-
foaponey (20), cootmmenanii ¢ faunow (21)
A ROHICHOGIHN  [ApOR  Rodn.

Mpeaver Hzodpereouny

AmtapaT 34 rasoselt  chapxe,  cHad-
ECHEEHT DOARTOPON IM#  RATAENTHYECROIO
UBAVHCHHS RICIOROIA. M3 HepeKMel noiopa-
A 30 dexandadmew, oTIMYAWULMiAe
DM, UTD, ¢ LOIRID ONIAEICHHA  HeAYYam-
JHETOCT  KHCI0PpOIa 33 CMET HCOIapoEnm -
WOHEED, OeHSO0AYOR  IMIMOCTLIO  WaW Ha-
CTIH G IR0 IOT i]-}‘-"}"l"j'.ll! HEARTOL.
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YCTPOUCTBO st NOBLIUEHHA AKYCTHHECKOH
OTAAMHM TEJEPOHA

3aseieno 10 mapra 1948 r. 3a Mo 37461] » Komwter no naofperennnm
W oTRpETIb dpi Copeve Muumcrpor CCCP

IlpeaMeron uzobpercnHa ABARCICH VOTPOHCTRO  UI8 TOBBIIEHHA aRY-
cTHUesKOH OTAAYM Tedediona, ® KOTOPOM DPOCTPaNCTBO Memay Gapatannoil
NCPENOHKOH yXa H AHadgparmoil Tenedora 3anoAHAeTes 80A0M A TAKWe Api-
MeHeN:n CReUHAJIENo HPACNOToRIeHEAA  AMA 370l UeIN KOHCTPYRIS ve-
sgedona.

HSBE.‘CTHO, YT HCNOAb3ORanue TedadhoHa CEA3AHO C PANOM NOLAEL0BI-
TeJNBHEIX Tpeofpasopanni sucprun- B casMom teledolie 2JCKTPOMATHETII
{HIH TEKTPOCTATHYECKAA) 3IHSPTHa NPechPIIvVerca B MeXanuyeckyl sHep-
ritie xocebanni ynpyroil mesmGpanis. Hocacauas npeofnasyercis B axVCTH-
MeCKYIO 3HEPrHI0 3BYKOBHIX K0.100aHMA, pacnpocrpauaonigxcs Ao Sapadan-
HOH NEpenoHKH, TAe NpoHcxoauT obpatdoe Npeobpazosanne. Takny obpa-
30M, GOANHE KO(PHHUNEHT NOAC3IHOIC HCNONBL3CBAHUA IHEPTHN, T. € OTHG-
HWICHHAC SHEPTHH BocnpiuaTHx Gapabfaudoil nepenonxoll rosebannit Kk satpa-
YOHHOH SJEKTPHYECKOR  3MCprHH, 3aBMCHT  OT Koad@uieHTa 7NONE3HOTrO
ACHUTREA TPEX YKaszaHHbIX OpeolpasoBanmil.

[Toveps, NMpoMCXOARULHE TIpH NPCOOPAZOBAHKH NTCKTPOIHEPTHH B MONA-
HHMECKYID 3Heprmio KosdeGanxit MemOpanw, BechMa Heperixy.  Chencea-
TEALHO, BOIHYHEA KOPMHUOHCHTA MOJE3HOTe MCNOABLIOBANNS SHEPrin B oo
HOBHOM Onpelenserca MOTePHMH, CBASAHHMIMH © HATIMHCM  BO3AYWHOTO
NPOMEIRYTRA Mexcay MemGpanoil resedona uw Gapalanioil nepenoukol.

Manast HJIOTHOCTE BO3AYXA {IPHBOZHT K TOMY, 4TC OT Memipaun kpaii-
HE TRVAHO AOAYYHTE Oodee WIH MeHee 3HAUHTEIBHOE KOJHUECTBEO 3HEPTHH
B ¢opMe 3ByKa, #00 BosAyX, npuJeraromuil Kk MemBpane, Ipi  Kojdcdannsx
YCTPEMIIASTCH OT Hee ¥ CKaTHA, HeoOXOIHMOro i pacipocTPancilia 3By-
KOBLIX BOJAH, He mpoucxoaut. Taxum obpazoM, moanpil Kos(duilieuT 105es-
HOrD HCHOJLIOEAHHA JHEPIHEH, B KOHeYHOM CHeTe, ORpeAS/IfeTcs ARYC
CHOMH MOCTKOCTEKY TIPOMEKYTOMHOH cpeisl.

A5 nepenauy aKycTHYesKHX KodeGaunil CyIIECTBEHHOC JUANCHNLY ik
¢T il HaCTOTA BOCAPHHHMAEGMEIX 3ByXos. [1pH 60IBWIHX amILINTYAaX Boe Ho-
ACGATCTRELE CHCTEMB! I PO CTANOBATCA He HHeHuLINT M HAYHHAWT Aa-
BATE KOMOHHALKHCHHDIE TOHBL. 3BYKOBBIC KOAeOaHlist B BO3AYXE HMEOT R
58 paz Ooaubluylo aMILIMTYLY, MeM paBlible II0 SHePrHl Koaefanus B poic,
MOITOMY BOAA HBJARETCH 3HAYATEeBHD Goace viobuoli cpexoil aaa nepeaaus
TpYKCREHE koaeOanni Gonpliol MOUIHOCTH,

AxycrHueskan AecTKoore soabt B 3500 paz 0oiblue aKyCTHUECKON Hice
CTKOCTH BO3AYXA, NOITOMY [pPH H3AYYEHHH B BOAY Koachaowlasncst mMemopa-
na orgaer g 3500 pas Goasumiyio sdeprimwo, Takum obpasey, poaa sBASerd
Co BCEX TOUeK 3peMs Gogec MOAXOAAmIeH cpeaoil LIs nepeiaun akverHye-
CRUx KoacGanuit, HemeaH BOSAVX.

(R
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[Tpusenenne yerpolicyBa He cBa3aHo ¢ HEOOXOMHMOLZTBIO HEMOCPeacT-
BLIHOTO 3AN0AHEHHA BOAOH YUIHOE TOJOCTH.

OTanuies ONMHCEBAEMOIr0 YCTpoficina 0T HIBCCTHBIX ARANETCS HAIHUYHE
R LT KOPOyce HOJ0CTH, npu,:e:amm"ﬁ i 'ﬁewﬁgaue H COoeNHUCHHON o 3aa-
LT:ilIHa:ri‘i TpyOxoll, BCTaBASeMON B CAYXOBOH IIPORBOL 20 CONPHKOCHOBCHWS

¢ GapabanHoi nepenouxod. [lpw srom vkasamuas nosocts # rpyDka sanod-
Hﬂm'rcsl BOAOH WAH APYrofl MMAKOCTEIO,

Ha ueprome nokasana KOUCTPYRUNE NPEAIAraeMoro ycrpolersa, nps-
MCHHTEJABHO [THE30IEKTPHYECKOMY TejdeoHY, €0 CASAVIOIIHMH odoiHaue-
auazii: [ gopnye Teaedona, 2 nnesokpapi, J obwaanka, 4 T0AYKDJILHeBOe
viuloTiense, 5 autndon, § siacTuudas KoHuyeckan wacagka, 7 Oapadanuas
IePeoHKa.

¥naotuenne 4 caymur 1asn puxcanun kopryca TeseoHa B CIVXOBOM
npoxoie Ioaykoaeuepas QopMa yHJIOTHEHMS O0ECIEUNBAET cBOOOANLIH RbI-
X0 H3 CAYXOBOTQ HPOXOJA MPH BCTABICHHH TPYOKH H. GRATOAAPS STOMY,
LIOTHOE OPRAErante sidacThudoll Hacanky 6 K GapalaHHOR nepenoHke.

IMpu oTKMOUeHHH HAH PASphiBe LeNd, MOTYT BOINMKHYTL Peskue aky-
CTHUeCKHe YAapH, HedesonacHble Aas Oapabamuoli nepenoukn. [Nosvomy B
KOPTye BMOHTHDOBAH aHTHhOU 5, cBo0OAHO NPONYCKAIDNINN 3BVKOBLIE KoJe-
Oaktua HOPMAALHOH FPOMKOCTH # TPENATCTBVIONIMH  MPOXOMACHHIO aKVCTH-
HECKHX VAAPOB.

Boga, wiax apyras MHLKOCTL, 3AM0AHNIOWAR NOA0CTh TenchoHa 8 3/14-
CTHUHON KOHHYECKOH HACajKe, MOXeT NOACTPEBATLCSR A0 TEMHEPaTYpPH 4eJao-
BEYECKOrD Teda CNCHHAJBHBIM 3JEKTPHUCCKHM NON0TPeRaTe oM.

[Ipeamer nsobGperenusn

1. Yerpoiicrso 444 NOBLILICHHS aKysTHUecKoll oTnaux Tededona, s ko-
TOPOM MPHMEHSETCH MLe30IeKTPHYCCKHI HIH SJAEKTPOMArHHTHB Teﬂedpﬂﬂ
OTAMMAWIEECH HATHYHEM B ero KOPnyce NoJOCTH. LpuJcrawmimed x
sieMOpate H coeanHeHHOH ¢ sjacTrunoil rpySxoil, nerasaseMmol B cnyXopoit
ApOXoA A0 COHPHKO:HOBeHuS ¢ Oapalanucll Nepenodwod, NpH TOM yKazal-
Hag NoJA0CTh H TPYOKA 33aHOJAHAIOTCH BOACH HAM JAPYrofl MHAKOCTHIO.

2. Yerpoitcto fio IL 1, B KoTopoM Iasg  DOJCTPEBAHHS  MUIKOCTH,
C UCILN A0BedeHHA e TeMIeparypbl A0 TCOMIOEPATYPLl  Teld, NPpHMeHReTeH
SARKTPONOAOrPERATEN .
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ANNAPAT [AJist HHOIUWBHIAYANIBHOH TAZOTENJNOBO® 3AUIMTHI

Japugenn

o4 wions 1956 r. 3a N 555265 » Komurer no aeaam nzofpeteiitii u oTKpHTHE

npe Cogere Mumncrpos CCCP

HaobpereHde OTHOCHMTCR K CpeacT-
BAM JHAMBHAYAJBHOR Fas0TeiNJoBOH
SAULHTH, NPHMEHAEMEIM IPH BLACHUH
ropHocnacateqbEpX  paborT non seM-
Ael, ApH JHKBHAAUNK TOASEMHEIX NO-
#ApOB, 4 TaKiKe [IPH ropadeM peMOH-
TE PA3AHUHOH annapatyphl

OcofeHHOCTRI0 NPeANaraeMoro  ra-
2OTENA032WHTHOrD aniapara ABJafaeT-
csl MCNOJIB30BAHKE B HEM [AaA AnIXa-
Hua orpaboradkoro B X0N0AHILHON
cHoTeMe Kuecaopoaa, Gaarogaps demy
yCTpaHAeTcs HeoOXOAMMOCTE B CRELH-
aJdbHEIX pecnHparopax.

Ha pur- 1 naobpaneda cxema npei-
JaraeMoro rasoTenIO3aulRTHOrO anna.
para; Ha (ur. 2— KOHCTPYKUAT Pesep-
Byapa MHAKOTO KMCADPOLA.

Annapat coOCTORT U3 KOMOHHE30na I
waeMa 2, coeiHHHTENRHOra Kodibita 3.
pesepeyapa 4 MUAKOTO KHCJI0pOAA,
[BIXATEABHOPO Meuika & 0 Macku 6.

OTBoA BHEIUHEro TenJaonpeToka Ao-
CTHTAGTCA 33 CHET TENJONONIOHIeHHS
npu rasmQUEALRE AHAKOTO KHGI0po-
Aa M [pH NOCACAYIOUEM HarpeaaHny
XoJ0AHOro FasoobpasHoro Kacjaopoaa.

YacTh MCMAPHBUIErOCs M04 HEGOMb-
WHM H30LITOUHBLIM AaBJEHHEM KHCAO-

poia w3 pesepsyapa 4 nocrTviaer yepes
ABINATCABHEE  Memox 5 1 rodpupo-
panHYIO TPYOKY 7 B MAacky 6, a apyras
yacTh NPOXOAKT B HIDReKTOp &, pacno-
JOAKeHHBH [0 OCH CKBO3HOrO UHIHEA-
pHdeckoro Kanana 9 pesepsyapa 4.

Xoaoauslii KHCJAOPOA, BBITEKAA H3
conaa Hitkekropa 8, zacacelsaer Ten-
A BO3AVE  HOAKOCTHOMHOTO 1poO-
L"l'!'.liii[-i_"l'i!uéi H, CMEIHBAACE ¢ H¥M, OX-
AAATALT ETO.

Jas peryanpoBanna MECHCHERUCTR
XOJ0AMABHOTO  AcHCTRMS  annapaca
CAVHKHT JpoccenbHas 3acioHka [f,
yripapaseMan Maxoeudrom 12, ¢ no-
MOLLBIO KOTOPOTD  MOMHO  H3MEHHTD
Ko3DOHUHEHT HHMCKIHN H TEM CaMbiM
peryAHPOBATL TEIVIONPHTOK  BHYTPDL
pesepeyapa.

Han ofecnedenna HOPMAaJABHOTO ra-
300TBOAA NPH JHOOHX NOJAOMEHHAX pe-
3epBYdpa, 3an0THAeMOre KHCA0POAoM
Ha /s cao0oarore ofmeMa, nocieIHni
MMEeT YeTBIPE Ta300TBOAHBIX OTBEp-
crua 13, 14, 15 1 16, pacnofoennbx
no ero Bepwuaasm. Hroln npeaoxpa-
HHTh KOCTIOM OT 3aJHBaHHA KRCJAOPO-
JIOM 4EpEe3  BCE YETblpe OTBEPCTHSH,
Kad10e H3 HHX cHaOMeHo rasooTBOi-
HOH TpyOko# [7, ornbawmed pesep-
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BYap MOCACHOBATENbHO HEj BCEMH OT-
BEPCTHAMM, Onarofaps ueMy uu-

KOCThH He MoXeT mnpolith no 71pyduxe,

[Ipeamer

. Apnapar Aas HHAHBHAYAaJLHOMH
rasorenyoBoll SauHTL, COCTOAUINE na
repMeTH3HPOBAHHOTO  KOMOHHE3OHA,
LLieMa, CoOIHHATeNBHOID KOJAbLA, k-
X4TENBbHOTO MeKd, MACKM H pasMe-
IMEHHOTO B OIKOCTHOMHOM H]TIDC'I'{JHH-
CTBE pesepByapa MHAKOrD KHCAOPoLa,
OTJHUYZWOWHHCH TeM, 9T0 LIA
yeTpasHeHns HeoOGXOIHMOCTH B cheuH-
4JbHEIX pecnHparopax, orpaGorauisii
B XOJOAHRJBHOH CHCTeMEe ras uenogk-
3YeTcH AJd ABIXaHHd.

2. dopma BENOJAHEHHS pesepByapd
I/ XpAHEHHSA W FasHQHKAUHH MUIKO-
ro KHeAopopa no n. 1, OTAHY A 0-
W agcd TeM, 9T, ¢ Hedkn obecne-
YeHHA IasooTROga T[E]H J]HDGI:-IX NoOJI0-

TAK Kak OJHO H3 OTBEPCTHﬁ
Bhiltle YPOBHA MMHIKOCTH, 3
BRIIE OTBEPCTHA:

BCErAa
TpyOKa

Hzobperenuqa

JKEHHAX pesepByapa, [IpeHamHble 07-
BEPCTHA PACAOMOMIKEHE! MO €ro BepLIH-
HAM, & APeHAMHEIe TpYyOKH, BBIXOIA-
IHE H3 KamMIOro oTBepCtHd, orudalor
pesepsyap, Npoxods MOCALAOBATENLHO
Hal OCTAJBHEIMH [APCHAMKHLIMY OTREp-
CTHAMH.

3. dopMa BHIMOJHEHHS YCTPOHCTBAE
A4 PeryJAHpOBKH HHTEHCHBHOCTH Tra-
spukand no o |, oTaunuao-
HEafcag TeMm, 4iTo iJEJUi)H}-‘Ei[) HMEST
CKBO3HOH KaHAJN ¢ pachoJIoKeHHBIM
BHYTPH Hero HHMEKTOPOM, H3MEHEeHH-
eM Kos(pUUHeHTa HHMKEKIHHE KOTOPO,
ro JOCTHTAETCA PEryJHpOBKa TenJo-
MpHTOKA BHYTPH pPesepeyapa.
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