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The present invention relates to a_hoodle cooker in which
water in a pot is'héated with a pulse combustor used as a
heat source.

Description of the Related Art

| Noodle cookers using a pulse combustor of a high thermal
efficiency as a heat source have been proposed; for example,
a combustion control uﬁit for noodle cookers disclosed in
Japanese Patent Laying—-Open Gazette No..Sho—64-75816; This
combustion control unit changes the rétio of combustion time
to non-combustion time with a dial timer and controls the
combustion conditions. Namely, the temperature of water in a
pot is varied or maintained through regulation of the dial
timer.

A preferable temperature range for boiling noodles is
generally between 97°C and 98°C. It is, however, difficult
to keep the water temperature within the preferable range by
such a timer control system since operation of the timer
greatly depends on the experience of a uéer. In many cases,
some amount of water is added to control the water
temperature during the boiling process; however, thé amount
of water is also differed by the experience of a user.
Insufficient water supply increases the water temperature to

100 ° C, which causes overcooking of noodles. On the other
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The present invention relates to a noodle cooker in which water in a pot is
hedted with a pul se combustor used as a heat source. Noodl e cookers
using a pul se conbustor of a high thernmal efficiency as a heat source have
been pro- posed; for exanple, a conbustion control unit for noodl e cookers
di scl osed in Japanese.Patent Laying-Qpen Ga- zette No. Sho-64-75816. This
conmbust i on dwnd.oltaminuathaaker tsupbky idewreassmh fhe oiptehetepperature
non- combustl oler Than ‘g% 2 vhidh "Gauses dindercocking of Hesdisd. con-
A conventional pulse combustor, which'continually ignites
and cqmbusts air and fuel'mixture at a fixed cycle, includes
a check valve both in a fuel gas supply system and an air
fuel system to prevent back flow of combustion exhaust to the
supply systems. 1In such a conventional pulse combustor, the
amounts of fuel and air supply are deterﬁined by the vqlumes
of a combustion chamber and supply conduits, and the ﬁurn—
down ratio is thus not sufficiently high. This poor
combustion efficiehcy of the conventiohal'puise combustor
requires the troublesome and changeable dial control system
to control the water temperature in the noodle cooker.
SUMMARY OF THE INVENTION
The objéct of the invention is to realize pulse combustion
with a large turn down ratio, which is applicable to various
controls and regulations in a noodle cooker.
The above-and other objects are realizes by an iﬁproved
noodle cooker wherein water in a pot is heated by means of a
pulse combustor, which includes: a combustion chamber for
receiving mixture of air and fuel gas for pulsative
-combuétion of the mixture; a mixing chamber being coupled
with and connected to the combustion chamber for mixing air
and fuel gas and supplying the air/fuel mixture to the

combustion chamber; an air supply system for supplying air to

the mixing chamber; and a fuel supply system for supplying
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ditions, Thus, the tenperature of water in a pot is varied or naintained
t hrough regul ation of the dial tiner. A preferable tenperature range
for boiling noodles is generally between 97[err]C and 98[err]C It is,

however, dif- ficult to keep the water tenperature within the preferable
range by sudued iddEErts i Glisitg SRmbwe operation of the timer greatly

depends on the experience of a user. In many cases, sone anount -of water is
added to con- tImd iniprovednent ebearhed Uimevehtriony ishahaiddter iret dy; that
however, the ampbunt of water also differs according to
the air supply system of the pulse combustor does not have a
check valve for preventing back flow of combustion exhaust,
but instead has a fan for continuously feeding air to the
mixing chamber and supplying air/fuel mixture, which contains
combustion exhaust back flown to the mixing chamber, to the
combustion chamber.

In the noodle éppker of the invention, the pulse combustor
for pulsatively combusting air and fuel mixture is used to
heat water ih the pot. The air éupply system of.the
invention does not have a check valve for preventing back
flow of combustion exhaust, but includes a fan for
continuously feeding air tolthe mixing chamber and supplying
air and fuel mixture including combustion exhaust flown back
to the mixing chamber into the combustion chamber. Compared
with the conventional pulse combustor in which air is fed
only by the negative pressure in the combustion chamber, the
pulse combustor of the invention forcibly supplies the air
and thereby increases fhe.turn—down ratio (combustion range)
with variation in the supply pressure. The pulse combustor
of the invention can vary the amounts of air and fuel
supplles without a dial control system.

The noodle cooker of the invention may further includes: a
temperature sensor for measuring the temperature of water

held in the pot; fuel supply control means for regulating the

amount of fuel gas supplied to the combustion chamber based
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the experience of a user. Insufficient water supply in- creases the water
terperature to 100 [err] C, which causes overcooki ng of noodles. On the

ot her hand, too nuch water decreases the water tenperature to |ess than
97[err] C, which causes undercooki ng of noodl es. A conventional pul se
conbustor, which continually ignites and conbusts air and fuel mxture at a
fixed cy- clon thecmader feiperatyye megdured; anddinSURRIHIGPEROL (em

and an air fuel systemto _prevent back flow of com bu%Pio' exﬁgyst to the
suppl y syst &@@ns For, aeanlating the amount of air supplie to e

combustion chamber based on the water temperature measured.

In this structure, the fuel supply control means and the
air supply control means respectively regulate the amounfs of
fuel and air supplies based on the water temperature in the
pot measured by the temperature sensor. This allows accurate
and preéise temperature control. lFor example,'the fuel
supply control means regulatgs the 6pening angle of a
proportional electromagnetic valve disposed in the middle of
the fuel supply system, énd_the air supply controi means
regulates the rotating speed of‘the fan of the air supply
system. Through the combined function of the fuel supply
control means and the air supply control means, the water
temperature in the pot can be kept in a predeﬁermingd range.

"These and other objects, features, aspects, and advéntages
of the present invention will become more apparent from the
following detailed description of the preferred embodiment
with the accompanying dfawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view illustrating a nopdle cooker
embodying the invention; and

Fig. 2 showé a mechanism for controlling the temperature
of pbt.
DESCRIPTION OF THE PREFERRED EMB'ODIMENT

Fig. 1 is a schematic view illustrating a noodle cooker

Tﬁis Sheet Has Been RTlaced




ventional pul se conmbustor, the anounts of fuel and air supply are

determ ned by the vol unes of a conbustion chamber and supply conduits, and
the tumdown ratio is thus not sufficiently high. This poor conmbust i on
effi-- ciency of the conventional pulse conbustor requires the troubl esone
and changeakinbaliyfing atié oinvetit ih £ 0 TE¥I-ndddlle tdsoker emctla.lmes atarpot nl

t he noodl e cooker.
which a basket of noodles are placed in; and a pulse
combustor 2 used as a heat source for heating water in the
pot 1. | |

The pulse combustor 2 includes: a cylindrical combustion
chamber 3 aisposed in the pot 1; a pair of tail pipes 4
formed as conduits of hot combustion.exhaust discharged from
the combustion chamber 3; a mixing chamber 5 coupled with the
intake side of the combustion chamber 3; and an air chamber 6
coupled with the intake side of the mixing chamber 5. An air
duct 8 with a fan 7 is further connected to the air chamber 6
so as to supply.éir to the air chamber 6.

The air chamber 6 and the mixing chamber 5 are connected
to each other via a second opening 9 formed at a position
apart from the axial center of the chambers 5 and 6. A gas
supply conduit 10 for supplying fuel gas goes through the air
chamber 6 and has one end projecting to connect with the
second opening 9. A first electromagnetic valve 11, a second
electromagnetic valve 12, and a p;oportional electromagnetic
‘valve 13, and a gas chamber 14 are connected to the gas
supply conduit 10 in this ofder.

The mixing chamber 5 and the combustion chamber 3 are
connected to each othér via a first opening 15 formed on the
axial center of the mixing chamber 5. A flame trap 16 is
fitted into the first opening 15 to prevent back fire from

the combustion chamber 3 to the mixing chamber 5. An

ignition plug 17 for igniting mixture of air and fuel gas to
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-2- }.The objecf of the invention is to realize pulse com bustion with a
| arge turn down ratio, which is applicable to various controls and
regul ati ons in a noodl e cooker. The above object is realized by an
I mpr-oved noodl e
start combustion and a flame rod 18 for detecting the flame
are.fdrther-moﬁnted'on the wall of the combustion chamber 3.
The two tail pipes 4 (only one pipe is seen in Fig. 1 |
since the pipes are overlapped) are symmetrically attached to
the opposite walls of the cylindrical combustion chamber 3 to
form a path for discharging combustion exhaust from the

- combustion chambér 3. Bach tail pipe 4 meanders through thé
pot 1 and then cénnects with an exhaust muffler 19 formed in
the middle of the tail pipe 4. Exhaust gaslis discharged
through the tail pipes after being cooled by the process of
heat exchange between the combustion exhaust and water in the
pot 1 through the outer wall of the combustion chamber 3 and
the tail pipes 4.

Water is supplied'to the pot 1 through a feed wafer pipe
22 with a faucet 21 disposed above the opening of the pot 1,

. and is aischarged through an overflow pipe 27 connecting to |
the top of the side‘wall of the pot 1 and a water drainage
pipe 23 with a drainage valve 28 connecting to the bottom of
the pot 1. .

A basket holder (not shown) for supporting a noodle basket

| is detachably attached to the opening of the pot 1. A
femperature sensor, for example, a thermistor, 24 is further
mounted on the side wall of the pot 1 to measure the water
temperature. |

A controller 25 for cdntrolling the pulse combustion is

equippéd at a desirable position in a caSing (not shown).
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cooker ,according to claim1. JP-A-60 122 818 describes a device for
control ling conbustion of gas which suppresses the fluctuation of air/fuel
ratio at the mninmum by correcting the response |lag of a fan, by del ayi ng
to feed a signal to a gas pro- portional control valve by passing the

si gnal throdtjre contgralleel 2y mecludes: wheroneehieiondbnge happens to the
conbustion rate. - US-A-5,020,987 discloses a pul se conbustion de- vice
accor di ng t AtHehmetimbHlegig/eperation circuit consisting of a CPU

(central processing unit), a ROM (read only memory), and a
RAM (random access memory); an input interface for receiving
signals from the temperature sénsor 24 and the flame rod 18;
an .output iﬁterface fof outputting control signals to the
proportional electromagnetic valve 13, the first and second
eleétromagnétic valves'll and 12, the fan 7, and an igniter
26; and a microcomputer including a driving circuit. These
elements of the controller 25 are not shown in the drawings.

Operation of the pulse combustor 2 in the noodle cooker of
the embodiment is described hereinafter.

A certain amsunt of'fuel gas determined by the
proportional electromagnetic.valve 13 is supplied through the
gas supply conduit 10 and the second opening 9 to the mixing
.chamber 5 while a certaih'amount of air determined by the
rotating speed of the fan 7 is supplied through the second
opening 9 to the mixing chamber 5. The fuel gas and air
simultaneogsly suppiied to the mixing chamber 5 are
sufficiently mixed in the mixing chamber 5, sent to the
combustion chamber 3 through the flame trap 16, and ignited
and explosively combusted by spark of the ignition plug 17.
Hot, high-pressure combustion exhaust is mostly discharged
through the taii pipes 4 by the explosion pressure, while
being partly floﬁn back to the mixing chamber 5 via the flame
trép 16.

After an explosive combustion, air and fuel mixture

7
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The present invention is characterized by the fea- tures of the
characterizing portion of claiml. In the noodl e cooker of the

i nventi on,

the pul se com bustor for pul satively conbusting air and fuel

m xture is used to heat water in the pot. The air supply system of the
I nvention does not have a check valve for preventing back fl ow of

conmbusti on ekuding part9fiddie PackrFlawn SRR WSy HFr to the
m xi ng chanber and sup- plying.air and fuel m re i.ncludi ng, conbustion
exhaust fl oﬁ@d@‘fo‘p‘? h'g"%/n hHigm shanher ;313’360%%59?%‘?1 lve pressure

in the combustion chamber 3 and the supply pressure of fuel
gas and air. The air/fuel mixture is ;hen:spontaneously
ignited and-combﬁsted by the residual hot combustion exhaust
in the combustion chamber 3. The temperatﬁre of water in the
pot 1 is raised by the heats generated in the combustion:
chamber 3 and the tail pipes 4 through the continuous supply
and combustion of the air/fuel mixture and discharge of
combustion exhaust.

The pulse combustor 2 of the embodiment does not have a
check valve for preQenting the back-flow of combustion
exhaust but includes the fan 7 instead. The fan 7 is
continuously driven to feed gair into the mixing chamber 5 and
supply the air/fuel mixture including the back-flown exhaust
into the combustion chamber 3. Compared with the
conventional pulse combustor in which air is fed only by the
negative pressure in the combustion chamber, the Qulse
combustor of the embodiment can favorably increase the turn-
down ratio (combustion range) with variation in the supply
pressure. |

As shown in Fig. 2, in the noodle cooker of the
embodiment, the controllér 25 regulates the amounts of fuel
gas and air based on.the signals of the temperature sensor 24
which measures the temperature of water in the pot 1. More

cbncretely, the controller 25 executes known PID control,

8
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chanmber.. Conpared with the conventional pulse com bustor in which air is
fed only by the negative pressure in the conbustion chanber, the pul se
conbustor of the invention forcibly supplies the air and thereby increases
the turn-down ratio (conbustion range) with variation in the supply
pressure. Théigh seegwlaies ckhefoperingangle jof the REPRO¥HEORAbuNt s of

air and fuel %gﬁplies w thout a dial control s steg% tSe oodl e cooﬁer
of the inverfRIYrtiMAIRELIG YRR 13, anphe XR AL NE oFPFY athei fant he

tenperature of eq on its operation results including the deviation of the

measured temperature from a predetermined optimal range, forl
example, 97 through 98 °C and variation in temperature with
elapse of Eime.

In this manner, the temperature of water in the pot 1l is
favorably képt in the predetermined optimal range. The
temperature decrease due to drop of noodles into the pot 1
can élso be recovered within a short time period. The noodle
éooke; of the embodiment does not require any troublesome
timer control (control of the ratio of the combustion time to
the non-combustion time) or additional water supply, which
greatly depends upon the experience of thé user, and cooks
the noodles to desirable conditions. |

The pulse combustor 2 of the embodiment sufficiently
eliminates the adverse effects of the reverse pressure as
stated below, and thus preferably controls the fuel and air
supply without high pressures. The flame trap 16 lowers the
temperature df'combustion exhaust flown back to the mixing
chamber 5 and tﬁéreby decreases the pressure of the exhaust.
The mixing chamber 5, the air chamber 6, and the gas chamber
14 sufficiently absorb the reverse pressure. Eccentricity of
the second opening 9 from the axial center prevents the
reverse pressure from being directly applied to the fuel and
gas supply sources.

In the pulse combustor of the embodiment, neither the fuel
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water held in the pot; fuel supply control neans for reg- ulating the
amount " of fuel gas supplied to the conbus- tion chanber based on the
neasured water tenpera- ture; and air supply control neans for regulating
t he -amount of air supplied to the conbusti on chanber based on the neasured
wat er tenperature.
supply system nor the air supply system has a check valve;
however, the fuel supply system may be provided with a check.
valve as occasion demands. The structure of the emquiment
. without a check valve is, however, preferable since it can
reduce the noise and vibration and improve the durability.
The amount of air supply may be controlled by a damper
disposed in the air supply'system.

Since the invention may be embodied in other forms without
departing from the scope or spirit of essential
characteristics thereof, it is clearly understood that the
above embodiment is only illustrative and not restrictive in

any sense. The épirit and scope of the present invention is

limited only by the terms of the appended claims.
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-'3- . In this structure, the fuel suppty—Tontrol noans and the air supply
control neans respectively regulate the nd air supplies
based on the water tem perature in the ﬂm ﬂ g !ﬁhe t enperature
sensor. This allows accurate and precise rol .

WHAT IS CLAIMED IS: .

1. A noodle cooker wherein.water in a pot is heated by
meahs of a pulse combustor comﬁrising: a combustion chamber
for receiving mixture of air and fuel gas for pulsative
combustion of the mixture; a.mixing chamber being coupled
with and connected to said combustion chamber for mixing air
and fuel gas and supplying the air/fuel mixtufe to said
combustion.chamber; an air supply system for supplying air to
said mixing chamber; and a fuel supply system for supplying
fuel gas to said mixing chamber;

the improvement being charactérized by:

the air supply system of said pulse combustor not having a
check valve for preventing back flow of combustion exhaust
but instead comprising a fan for continuously feeding air to
said mixing chamber and supplying air/fuel mixture, which
contains combustion exhaust back flown to said mixing
chamber, to said combustion chamber.

2. A noodle cooker in accordance with claim 1, further.
comprising:'

a temperature.sensor for measuring the temperature of
water held in said pot;

fuel supply control means for requlating the amount of
fuel gas supplied to said combustion chamber based on the
water temperature measured; and

air supply control means for regulating the amount of air
supplied to said combustion chamber based on the water

temperature measured.
11
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Through the conblned function of the fuel Wﬂﬁply control- neans and the air

suppl y’ control neans, the wa ““nm““ﬁ in the pot can be kept in a
- predetermn ned range. For exa}ﬂ“l pply control nmeans reg- ul ates

t he -openi ng angl e of a proport% offal - electronag netic val ve disposed in the
m ddl e of the fuel supply sys- tem and the air supply confrol neans
regul ates the Po- A maad]e gnakelrf irhadeerdsngeavidh claim 2 syhergin  The

present invention will now be described with reference to the the
acconpanyi nfaddafus)s supplshicantrol means and said air supply control

means function to keep the water temperature in the pot in a
predetermined range.

4. A noodle cooker in accordance with claim 3, wherein
said fuel supply control means regulgtes the opening angie of
a proportional electromagnetic valve disposed in the middle
of said fuel supply system. |

5. A noodle cooker in accordance with claim 3, wherein
said air supply control means regulates the rotating speed of
the fan of said air supply system.

6. A noodle cooker wherein water in a pot is heated by
means of a pulse combustor,

said pulse combustor comprising:

a combustion chamber for receiving mixture of air and fuel
gas for pulsative combustion:; |

one or plural tail pipes connecting to said combustion
chamber for diséharging combustion exhaust from said
combustion chamber;

a mixing chamber being coupled with and connected to said
combustion chamber via a first opening provided with a flame
trap, for mixing air and fuel gas énd supplying the air/fuel
mixture to said combustion chamber;

an air chambér béing coupled with and connécted to said
mixing chamber via a second opening formed on a face opposite

to said first opening, for supplying air to said mixing

12
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Fig. 1. s a schematic V|em1|llusz5TTﬁ~ a noodle . cooker enbodyi ng the
i nvention; and Fig. 2 shows a “s“‘“ troI ling the tem
perature of pot. Fig. 1is a W‘ | ustrating a noodl e
cook- er enbodying the invention. e ﬁooHIé‘cooker includes a pot 1 in

whi ch a baslahamidenyoatides i s placed and a pul se combustor 2 used as a heat

source for heating -
' a gas supply conduit for supplying fuel gas to said mixing

chamber, said gas supply conduit gping through said air
chamber and having one end projecting to connect with said
mixing chamber via said second opening.

the pulselcombustor further comprising:

a fan for continuously feeding air ipto said air chamber
and supplying air/fuel mixture, which contains combustion
exhaust back flown to said mixing chamber, to said combustion
chamber. | |

7. A noodle cooker in accordance with claim 6, further
comprising:

a temperature sensor for measuring the temperature'of
water held in said pot;

fuel supply control means for regulating the amount of
fuel gas supplied to said combustion chamber based on the
water temperature measured; and |

air supply control means for regulating the amount of éir
supplied to said combustion chamber based on the water
temperature measured. |

8. A noodle cooker in accordance with claim 7, wherein
said fuel supply control means and said air supply control
means function to keep the water temperature in the pot in a
predetérmined rangé.

9. A noddle cooker in accordance with claim 8, wherein
said fuel supply control means regulates the opening angle of

a proportional electromagnetic valve disposed in the middle

13
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wat er i.n the pot 1. The pul se conbustor 2 includes: a-eyHndrical com
bustion chamber 3 disposed in the pot 1; a pair of tail pipes 4 formed as

.conduits of hot conbustion exhaust discharged mnmgm&mton chanber
3; a mxing chanber 5 coupled with the int ake mﬂm\ tion
chanber 3; and an air chanmber 6 coupled with the i‘nt &ke"side of t he m xi ng

chanber 5. Af Saidiuaas ssupply ecorduirtis further connected to the air

chanber 6 so as to suppla/ air to the air chanber 6, . .
0. noodle cooker in accordance with claim 8, wherein

said air supply control means regulates the rotating speed of

the fan.

14
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The air, chanber 6 and the m xi ng chanber 5 are connected to each other via
a secohd opening 9 forned

ABSTRACT OF THE DISCLOSURE. _

The invention realizes pulse combustion with a great turn
down ratio, which is applicable to various controls and
regulations in a noodle cooker. The noodle cooker of the
invention heats water in a pot using a pulse combustor, which
does not have a check valve for preventing back flow of
coﬁbustion exhaust in its air supply system. A controller of
the pulsé combustor regulates the opening angie of a
proportional electromagnetic valve for fuel supply and thé
rotating speed of a fan for air supply based on the water
temperature detected by a temperature sensor and keeps the
water temperature in the pot in a predetermined optimal

range.
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-4 - at, a position apart fromthe axial center of the chanbers 5 and 6. A
gas supply conduit 10 for supplying fuel gas goes through the air chanber 6
and has one.end pro- jecting to connect with the second opening 9. A first
el ec- tromagnetic valve 11. a second el ectromagnetic valve 12, a
proportional electromagnetic valve 13, and a gas chanber 14 are connected

to the gas supply conduit 10 in this order. The m xi ng chanber 5 and
t he conmbusti on chamnber
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3 are,connected to each other via a first opening 15 formed on the axi al
cefter of the m xing chanber 5. Aflane trap 16 is fitted into the first
opening 15 to-prevent back fire fromthe conbustion chanber 3 to the m xi ng
chanmber 5. An ignition plug 17 to ignite the mxture of air and fuel gas to
start conbustion and a flanme rod 18 to detect the flanme are further nounted

on the wall of the conbustion chamber 3. The two tail pipes 4 (only one
pipe is-seen in Fig. 1 since the pipes are overl apped) are synnetricaL+{
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forma path for.. mbus- tion e hauéﬁﬁiféﬁmgﬁg}g 7

\ & [ R lc.
tached to the op ﬂ‘ﬁthBjigep(? t he cyI|ndr|ral OIS
chanber 3. Each ander s t hr ough rfesqsiption : Qﬁ%?dtg\

with an exhaust nuffler 19 formed in the m|[ddk€l@m(Hhe PELF
‘gas is di sthRLBEOFt DHEUDRVEREIONI | pi pes af diDhewing(s)opred
of heat ex- change between the conbustion eliafstractd vpaged |
t hrough t he oNOSPLEafPOBERt he conbusti on chhm ber 3 and the t

BACKGROUND OF THE INVENTION DATE OF RECEIPT..Z7nm

Field of the Invention

The present invention relates to a noodle cooker in which
water in a pot is heated with a pulse combustor used as a
heat source.

Description of the Related Art-

Noodle cookers using a pulse combustor of a high thermal
efficiency as a heat source have been proposed; for example,
a combustion control unit for noodle cookers disclosed in
Japanese Patept Laying-Open Gazette No. Sho-64-75816. This
combustion control unit changes the ratio of combustion time
to non-combustion time wifh a dial timer and controls the
coﬁbustion conditions. Namely, the temperature of water in a
pot is varied or maintained through regulation of the dial
timer.

A preﬁenqble temperature range for boiling noodles is
generally.between'97'c and 98°C. It is, hdwever, difficult
to keep the water temperature within the preferable range by
such a timer control system since operation of the timer
greatly depends on the experience of a user. In manf cases,
some amount of  water is added to control-the water
temperature during the boiling process; however, the amount
of water is also differed by the experience of a user.
Insufficient water supply increases the water temperature to

100 " C, which causes overcooking of noodles. On the other
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Wat er .supply to the pot 1 is fromabove via a feed pipe 22 with a faucet
21, the pipe term nating above the. opening of the pot 1. Water is
discharged through an overfl ow pi pe 27 connecting to the top of the side
wal | of the pot 1 and a waterdrai nage pgpe 23 with a drai nage val ve 28
connecting to the bottom of the pot 1. A basket hol der (not shown) for

suppor ting Rafi®@pdtso hasket watefled | Jecitd i kHed Wit rOpssiiper afuridie pot
1. A tenperature sensor, for exanple, a thermstor, 24 is further nounted
on the sidelomét thanh27p0} dhich emsses undercooking of noodles.
A conventional pulse combustor, which continually ignites
and combusts air and fuel mixture at a fixed cycle, inclﬁdes
a check valve both in a fuel gas supply system and an air
fuel system to prevent back flow of combustion exhaust to the
supply systems. In such a conventional pulse combustor, the
amounts of fuel and air supply are determined by.the volumes
of a combustion chamber and supply conduits, and the turn-
down ratio is thus not sufficiently high. This poor
combustion efficiency of the conventional pulse combustor
requiresﬁthe’iroublesome and changeable diél control system
to control the water temperature in the noodle cooker.
SUMMARY OF THE INVENTION
The object of the invention is to realize pulse combustion
with a large turn down ratio, which is applicable to various
controls and regqulations in a noodle cooker.
The ab;vé and other objects are realizes by an improved
noodle cooker wherein water in a pot is heated by means of a
pulse combustor, which includes: a combustion chamber for
receiving mixture of air and fuel gas for pulsative
combustion of the mixture; a mixing chamber being coupled
with and connected to the combustion chamber for mixing air
and fuel gas and supplying the air/fuel mixture to the

combustion chamber; an air supply system for supplying air to

the mixing chamber; and a fuel supply system for supplying
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ure the water tenperature. -5 -

¥

3
fuel gas to the mixing chamber.

The improvement of the invention is characterized by that

the air suéply syétem of the pulse combustor does not have a
-check valve for preventing back flow of combustion exhaust,
but instead has a fan for continuously feeding air to the
mixing chamber and supplying air/fuel mixture, which contains
combustion exhaust back flown to the mixing chamber, to the
combustion chamber.

In the noodle cooker of the invention, the pulse combustor
for pulsatively combusting air and fuel mixture is used to
heat water in the pot. The air supply system 6f the
inventiop does not have a check valve for preventing back
flow of combustion exhaust, but includes a fan for
continuously feeding air to the mixing chamber and supplying
air and fuel mixture including combustion exhaust flown back
to the mixing chamber into the combustion chamber. Compared
with the conventional pulse combustor in which air is fed
only by_the‘negative pressure in the combustion chamber, the
pulse combustor of the invention forcibly supplies the air
and thereby increases the turn-down ratio (combustion range)
with variation in the supply pfessure. The pulse combustor
of the invention can vary the amounts of air and fuel
supplies without a dial control system.

The noodle cooker of the invention may further includes: a
temperature sensor for measurihg the temperature of water
held in the pot; fuel supply control means for regulating the

amount of fuel gas supplied to the combustion chamber based
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A controller 25 for controlling the pul se conbustion is equi pped at a
desirable position in a casing (not shown). The controller 25 includes:
conventional arith- metic/logic/operation circuit consisting of a CPU

(central

processing unit), a ROM (reag only menory), and a RAM {random

access nenory); an input interface for receiving signals fromthe
t enper at ur @rne dieo watde raritenipes st uanee mead uk@d ;a@nduadert stppdyt gontired
outputting con- trol signals to the proportional electrona%petlc val ve 13,

the first R/rEedar aBekatdng e anpanteof] pigngupplied
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he
combustion chamber based on the water temperature measured.
In this structure, the fuel supply control means and the
air supply control means respectively regulate the amounts of
fuel and air supplies based on the water temperature in the
pot measured by the temperature sensor. This allows accurate
and precise temperature control. For example, the fuel
supply control means regulates the opening angle of a
proportional electromagnetic valve disposed in the middle of

the fuel‘supply system, and the air supply control means

regulates the'rotating speed of the fan of the air supply

system. Through the combined function of the fuel supply
control means and the air supply control means, the water
température in the pot can be kept in a predetermined range.
These and other objects, features, aspects, and advantages
of the present in?ention will become more apparent from the
following|dé£ailed description of the preferred embodiment
with the accompanying drawings.
BRIEF DESCRIPTIOﬁ OF THE DRAWINGS

Fig. 1 is a schematic view illustrating a noodle cooker

embodying the invention; and

Fig. 2 shows a mechanism for controlling the temperature

of pot.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a schematic view illustrating a noodle cooker
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‘the fan 7, and an igniter 26, and a m croconputer in- cluding a driving
circuit. These elenents of the controller 25 are not shown in the draw ngs.
Operation of the pulse conmbustor 2 in the noodl e cooker of the enbodi ment

I s descri bed hereinafter. A certabn anmount of ‘fuel gas determ ned by
the pro- pembb@gahgetnet iavegeeohc VEheendddle sopiper ethchudegh aheolab
supply conduit 10 and the second opening 9 to the m xing chanber 5 while a

certai n ansbithoé baskds- ofenppdddsbgrenplacedt iny Apded BYLle®e fan 7 is
supplied .
combustor 2 used as a heat source for heating water in the

pot 1.

The pulse combustor 2 includes: a cylindrical combustion
chamber 3 disposed in the pot 1l; a pair of tail pipes 4
formed as conduits of hot combustion exhaust discharged from
the combustion chamber 3; a mixing chamber 5 coupled with the
intake side of the combustion chamber 3; and an air chamber 6
coupled with the intake side of the mixing chamber 5. An air
duct 8 with a fan 7 is further connected to the air chamber &
so as to suppl& air to the air chamber 6.

The air chamber 6 and the mixing chamber 5 are connected
to each other via a second opening 9 formed at a position
apart from the axial center of the chambers 5 and 6. A gas
supply_conduit 10 for supplying fuel gas goes through the air
chamber 6 and has one end projecting to connect with the
second opening 9. A first electromagnetic valve 11, a second
electromééhetic valve 12, and a proportiqnal electromagnetic
valve 13, and a gas chamber 14 are connected to the gas
supply conduit 10 in this order.

The mixing chamber 5 and the combustion chamber 3-are
connected to each other via a first opening 15 formed on the
axial center of the mixing chamber 5. A flame trap 16 is
fitted into the first opening 15 to prevent back fire from
the combustion chamber 3 to the mixing Chamber 5. An
ignition plug 17 for igniting mixture of air and fuel gas to

" [REPLACEMENT SHEET
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t hrough the second opening 9 to the m xing chanber 5. The fuel gas and air
si mul taneously supplied to the m x- ing chanber 5 are sufficiently mxed in
t he mi xi ng cham ber 5, sent to the conbustion chanber 3 through the flane
trap 16, and ignited and expl osively cogbusted by spark of the ignition
plug 17. Hot, high-pressure com bustion exhaust is nostly discharged

H" ough thesﬂa&iéh &Bnﬁﬁfst‘]itﬂﬁ a%f £l %do%%swreaewat%n@eitm RalahleY
own back to the m xing chanber via the ane trap 16. After an
expl osi ve cardugiriter aduried fdif|tHE Xfdl1€ of the combustion chamber 3.
The two tail pipes 4 (only one'pipe is seen in Fig. 1
since the pipes are oyerlapped) are symmetrically attached to
the opposite walls of the cylindrical combustion chamber 3 to
form a path for discharging combustion exhaust from the
combustion chambgr 3. Each tail pipe 4 meanders through the
pot 1 and then connects with an exhéust muffler 19 formed in
the middle of the tail pipe 4. Exhaust gas is discharged
through the tail pipes after being cooled by the process of
heat exchange between the combustion exhaust and water in the
pot 1 througH:the outer wall of the combustion chamber 3 and
the tail pipes 4.
" Water is supplied to the pot 1 through a feed water pipe
22 with a faucet 21 disposed above the opening of the pot 1,
and is discharged through'an overflow pipe 27 connecting to
the top of the side wall of the pot 1 and a water drainage

' 1
pipe 23 ‘with a drainage valve 28 connecting to the bottom of

the pot 1.

A basket holder (not shown) for supporting a noodle basket
is detachably attached to the opening of the pot 1. A
'temperature sensor, for example, a thermistor, 24 is further
mounted on the side wall of the pot 1 to measure the water
temperature.

A controlier 25 for controlling the pulse combustion is

equipped at a desirable position in a casing (not shown).
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i ncl uding part of the back-flown conbustion exhaust is supplied to the
conbustion chanber 3 by the negative pressure in the conbustion chanber 3
and the supply pressure of fuel gas and air. The air/fuel mxture is then
spont aneously ignited and combust ed by the residual hot conbustion exhaust
in the conBhettontrhdkber23. inhtudesper aceneentionabr |n the pot 1is

rai sed by the heat generated in the conbusti on chanber gnd In_the tai

pi pes 4 thaéaghmshe%&ﬁsiﬁd@ggregmy%ﬁ@ub‘en%%ﬂﬁb‘?ﬂ RL AR 1/ 1 uel

m xture and di scharge of conbusti o
(central grocess1ng unlt), a ROM (read only memory), and a

RAM (random access memory); an input interface for receiving
signals from the temperature sensor 24 and the flame rod 18;
an output interface for outputting control signals to the
proportional electromagnetic valve 13, the first and second
electromagnetic valves 11 and 12, the fan 7, and an igniter
26; and a microcomputer including a driving circuit. These
élements of the controller 25 are not shown in the drawings,

Opergtion of the pﬁlse combustor 2 in the noodle cooker of
the embodimenp is described hereinafter.

A cer&ain-amount of fuel gas determined by the
proportional electromagnetic valve 13 is supplied through the
gas supply conduit 10 and the second opening 9 to the mixing
chamber 5 while a certain amount of air determined by the
rotatingnspeed of the fan 7 is supplied through the second
opening 9, to the mixing chamber 5. The fuel gas and air
simultaneohsly supplied to the mixing chamber 5 are
sufficiently mixed in the mixing chamber 5, sent to the
combustion chamber 3 through the flame trap 16, and ignited
and explosively combﬁstedlby spark of the ignition plug 17.
Hot, high-pressufe combustion exhaust is mostly discharged
through the tail pipes 4 by the explosion pressure, while
being partly. flown baék to the mixing chamber 5 via the flame

. trap 1l6.

After an explosive combustion, air and fuel mixture
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exhaust .

8
including part of the back-flown combustion exhaust is
supplied to the combustion chamber 3 by the negative pressure
in the combustion chamber 3 and the supply pressure of fuel
gas and air. The air/fuellmixture is then spontaneously
ignited and combusted by the residual hot combustion exhaust

in the combustion chamber 3. The temperature of water in the

‘pot 1 is raised by the heats generated in the combustion

chamber 3 and the tail pipes 4 through the continuous supply
and combustion of the air/fuel mixture and discharge of
combustion exhaust. |

The pulse combustor 2 of the embodiment does not have a
check valve for preventing the back—flow of combustion
exhaust but includes the fan 7 instead. The fan 7 is
continuously driven to feed air into the mixing chamber 5 and
supply the air/fdel mixture including the back-flown exhaust
into the combustion chamber 3. Compared with the
conventional pulse combustor in which air is fed only by the
negative"gréséure in the combustion chamber, the pulse
combustor of the embodiment can favorably increase the turn-
down ratio (combustion range) with variation in the supply
pressure. |

As shown in_Fig. 2, in the noodle cooker of the

embodiment, the controller 25 regulates the amounts of fuel

gas and air based on the signals of the temperature sensor 24

which measures the temperature of water in the pot 1. More

concretely, the controller 25 executes known PID control,

R
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The pul se conbustor 2 does not have a chec for preventing the back-flow of
conmbusti on exhaust but includes the lan 7 instead. The fan 7 is

continuously driv- en to feed air into the mxing chamber 5 and supply the
air/fuel mxture including the back-f9own exhaust into the conbustion

?hanber HQEHaE%@uWhEBstQﬁeceﬁéﬁﬂhgoanﬁib BEl EReCpPBPSEOLOonalwhi ch air is

ed only by he nega- tive pressure in the conbustion chanber, the pulse

conbust or etteblueomaigﬁértrienwaaae flavandblhei notesdng speed of the fan 7
based on its operation results including the deviation of the
measured temperature from a predetermined optimal range, for
exémple, 97 through 98 ° C and vériation in temperature with
elapse of time.

In this manner, the temperature of water in the pot l is
favorably kept in the predetermined optimal range. The
temperature decrease due to drop of noodles into the pot 1
can also be recovered within a short time period. The noodle
cooker of the_gmbodiment does not require any troublesome
timer controll(control of the ratio of the combustion time to
the non;éombustion time) or additional water supply, which
greatly depends upon the experience of the user, and.cooks
the noodles to desirable conditions.

The pulse combustor 2 of the embodiment sufficiently
eliminates the adverse effects of the reverse pressure as
stated belowi and thus preferably controls the fuel and air
supply without high pressures. The flame trap 16 lowers the
temperature of combustion exhaust flown back to the mixing |
chamber 5 and thereby decreases the pressure of the exhaust.
The mixing chamber 5, the air chamber 6, and the gas chamber
14 sufficiently absorb the reverse pressure. Eccentricity of
the second opening 9 from the axial center prevents the
reverse pressure from being directly applied to the fuel and
gas supply sources.

In the pulse combustbr of the embodiment, neither the fuél
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the turn-down ratio (conbustion range) with variation in the supply :
pressure. As shown in Fig. 2, in the noodle cooker of the em bodinent,
the controller 25 regulates the amounts of fuel gas and -air based on the
signals of the tenperature sen- sor 24 q¢hi ch neasures the tenperature of
water in the pot 1. Mre specifically, the controller 25 executes known

PI D control suppighsysgemanes the QDENsusoBNodesOdm (s [ Qflngdk crdlve;
el ectromagnetic valve 13 and the ro- tating speed of the fan 7 based on its
operation rbewever, the fuel supply system may be provided with a check
valve as occasion demands. The structure of the embodiment
without a check valve is, however, preferable since it can
reduce the noise and vibration and improve the durability.
The amount of air supply may be controlled by a damper
disposed in the air supply system.

Since the invention may be embodied in other forms without
departing from the scope or spirit of essential
characteristics thereof, it is clearly understood that the
above embodimént is only illustrative and not restrictive in
any sense. The spirit and scope of the present invention is

limited only by the terms of the appended claiﬁs.

‘E
.'a

REPLACEMENT SHEET

§
2 6 MAR 1997 l

This Sheet Has Been Repl

N llll



I ncluding the deviation of the neasured tenperature froma predetern1ned

opti mal range, for exanple, 97 through 98 [err]

tenperature with el apse of tinme. In this maamimg ure of
water in the pot 1 is favorably kept in {he pre nopslnal range.
The tenper aWHA® d8cECBAIMEBUEStO addi ng noodles to the pot 1 can al so be
recovered within a short tine period. The noodl e cooker of the invention

does not requi fe AnPorfdebFresbRt Vhekeimoveker {RoAtPRF b5 beatedtPy of the

means of a pulse combustor comprising: a combustion chamber
for receiving mixture.of air and fuel gas for pulsative
combustion of the mixture; a mixing chamber being coupled
with and connected to said combustion chamber for mixing air
and fuel gas and supplying the air/fuel mixture to said
combustion chamber; an aif supply system for supplying air to
said mixing chamber; and a fuel supply system for'supplying
fuel gas to said mixing chamber;

the improvement being characterized by:

the air sq?ply system of said pulse combustor not having a
check valve for preventing back flow of combustion exhaﬁst
but instead comprising a fan for continuously feeding air to
said mixing chamber and supplying air/fuel mixture, which
contains combustion exhaust back flown to said mixing
chamber, to said combustion chambér.

2. A npadle cooker in accordance with claim 1, further
comprisihé:

a temperature sensor for measuring the temperature of
water held in said pot;

fuel supply control means for regulating the amount of
fuel gas supplied to said combustion chamber based on the
water temperature measured; and

air supply control means for regulating the amount of air

supplied to said combustion chamber based on the water

temperature measured.
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conmbustion tine to the non-conbustion tine) or addi- tional water supply
whi ch greatly depends upon the ex- perience of the ujﬂm"iﬂm,mmm" "’5
noodl es to desirable conditions. The pul se conbu
enbodi nent suffi- ciently elimnates theladverse effects “of “t h® reverse
pressure as stated below, and thus preferably controls the fuel and air
supply wi t hout3hiAymqudiss weskerThim fdcor darse 16 Hhowdresint 26 twrereriat ur e of
conmbusti on exhaust flowi ng back to the m xi ng chanber 5 and thereby de-
-said fuel supply control means and said air supply control
means function to keep the water temperature in the pot in a
predetermined range.

4. A noodle cookér in accordance with claim 3, wherein
said fuel supply control means regulates the opening angle of
a proportional electromagnetic valve disposed in the middle
of said fuel supply system.

5. A noodle cooker in accordance with claim 3, wherein
said air supply control means regulates the rotating speed of
the fan of said air supply system.

6. A noodlé cooker wherein water in a pot is heated by
means of a pulse combustor,

said pulse combustor comprising:

a combustion chamber for receiving mixture of air and fuel
gas for pulsative combustion;

one or plural tail pipes connecting to said combustion
chamber'féridischarging combustion exhaust from said
combustion chamber;

a mixing chamber being coupled with and connected to said
combustion chamber via a first opening provided with a flame

.trap, for mixing air and fuel gas and subplying the air/fuel
mixture to said combustion chamber;

an air chamber being coupled with and connected to said

mixing chamber via a second opening formed on a face opposite

to said first opening, for supplying air to said mixing
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creases the pressure of the exhaust. The mixing cham™— -

-7-

N

a gas supply conduit for supplying fuel gas to said mixing

chamber; and

chamber, said gas supply conduit going through said air
chamber and having one end projecting to connect with said
mixing chamber via said second opening.

the pulse combustor further comprising:

a fan for continuously feeding air into said air chamber
and supplying air/fuel mixture, which contains combustion
exhaust back flown to said mixing chamber, to said combustion
chamber. |

7. A noodle cooker in accordance with claim 6, further
comprising:

a teméerature sensor for measuring the temperature of
water held in said pot;

fuel supply control means for regulating the amount of
fuel gas supplied to said combustion chamber based on the
water teﬁperature measured; and

air supplYﬁcontrol means for regulating the amount of air
supplied tb said combustion chamber based on the water
temperature measured.’

8. A nbodle cooker in accordance with claim 7, wherein
said fuel supply control means and said air supply cgntrol
means function to keep the water temperature in the pot in a
predetermined range.

9. A noodle cooker in accordance with claim 8, wherein
said fuel supply control means regulates the opening aﬁgle of

a proportional electromagnetic valve disposed in the middle
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ber 5, the air chanber 6, and the gas chanber 14 suia—i+e+eﬁ%¥y—absorb t he

reverse pressure. Eccentricity of the second opening 9 from
center prevents the re- verse pressure from being di mml L:mmmleﬂ!ﬁ:) t he
fuel and gas supply sources. In the present puI Mgk her
the fuel sup- ply systemnor the air supply system has a check val ve;
however, thé& saél gappsyppiyt eanduytbe provided with a check val ve as
occasi on demands. The structure of

10. A noodle cooker in accordance with claim 8, wherein

said air supply control means regulates the rotating speed of

the fan.
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t he enbodi nent wi thout a check valve is, homever pref- erable since it can
reduce noi se and vi bration and im prove durablllty The anount of air
supply may be con- trolled by a danpe dlsposed in the air supply system

ABATRACT

NOODLE COOKER

The invention realizes pulse combustion with a great turn
down ratio, which is applicable to wvarious controls and
regulations in a noodle cooker. The noodle cooker of the
invention heats water of a pot usingla pulse combustor, which
does not have a check valve for proventing back flow of
‘combustion exhaust in its air supply system. A controller of the
pulse combustor regulates the opening angle of a proportional
electromagnetic valve for fuel supply and the rotating speed of a
fan for air,supply based of the water temperature detected by a

temperature sensor and keeps the water temperature in the pot in

a predetermined optimal range.

S | I
[ Fig 1 ] . hlsShe,etHas Been

HHIIIIIIHIHIIHIHHI '




Claims 1. A noodle cooker wherein water in a pot (1) is heated by
nmeans of a pul se conbustor (2) conprising: a- conbustion chanber (3) for
receiving mxture of air and fuel gas for pul sative conbustion of the

m xt ure;

CONTROLLERL—---mr
21

Fig.1
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a m xi ng chanmber (5) being coupled.with and con- nected to said

conbustion chanmber (3) for mxing air and fuel gas and supplying the
air/fuel mxture to said conbustion chanber (3); an air supply sys-
temfor supplying air to said mxing chanber (5); and a fuel supply
syst'em (10) for supplying fuel gas to said m xing chanmber (3);
the air supply system of the pul se conbustor not having a check
val ve for preventing back 2
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Description

The present invention relates to a noodle cooker in
which waler in a pot is heated with a pulse combuslor
used as a heat source.

Noodle cookers using a pulse combustor of a high
thermal efficiency .as a heat source have been pro-
posed; for example, a combustion control unit for noodle
cookers disclosed in Japanese Patent Laying-Open Ga-
Zette No. Sho-64-75816. This combustion control unit
changes the ratio of combustion time to mion-combustion
time with a dial timer.and controls the combustion con-
ditions. Thus, the temperature of waler in a pot is varied
or maintained through regulation of the dial timer.

A preferable temperature range for boiling noodles
is generally between 97°C and 98°C. It is, however, dif-
ficultto keep the water temperature within the preferable
range by such a timer control sysltem since operation of
the timer greatly depends on the experience of a user.
In many cases, some amounl of waler is added o con-
trol the water lemperalure during the boiling process;
however, the amount of water also differs according lo
the experience of a user. Insufficient waler supply in-
creases the water temperature to 100 °C, which causes
overcooking of noodles. On the other hand, too much
water decreases the water temperature to less than
97°C, which causes undercooking of noodles.

A conventional pulse combustor, which conlinually
ignites and combusts air and fuel mixture at a fixed cy-
cle, includes a check valve both in a fuel gas supply sys-
tem and an air fuel system to prevent back flow of com-
bustion exhaust to the supply systems. In such a con-
ventional pulse combustor, the amounts of fuel and air
supply are determined by the volumes of a combustion

- chamber and supply conduits, and the turn-down ratio

is thus not sulfficiently high. This poor combustion sffi-
ciency of the conventional pulse combustor requires the
troublesome and changeable dial control system to con-
trol the water temperature in the noodle cooker.



fyel supply control neans (25) for regulating the amount of fuel

gas supplied to said conbustion chanber (3) based on the water _

t enperature measured: and air supply control neans (25) for

regul ating the anount of air supplied to said conbustion

chanmber (3) based on the water terrperat%e measur ed, and
d

wherei n said fuel suppl1y control means dnd | said air supply control
means function to keep The object of the invention is to realize pulse com-

bustion with a large turn down ratio, which is applicable
to various controls and regulations in a noodle cooker.

The above object is realized by an improved noodle
cooker according to claim 1.

JP-A-80 122 818 describes a device for controlling
combustion of gas which suppresses the fluctuation of
air/fuel ratio at the minimum, by correcting the response
lag of a fan, by delaying to feed a signal to a gas pro-
portional control valve by passing the signal through a
signal delay circuit, when sudden change happens to
the combustion rate. _

US-A-5,020,987 discloses a pulse combustion de-
vice according to the preamble of claim 1.

The present invention is characterized by the fea-
tures of the characterizing portion of claim 1.

In the noodle cooker of the invention, the pulse com-
bustor for pulsatively combusting air and fuel mixture is
used to heat water in the pot. The air supply system of
the invention does not have a check valve for preventing
back flow of combustion exhaust, but includes a fan for .
continuously feeding air lo the mixing chamber and sup-
plying air and fuel mixture including combustion exhaust
flown back to the mixing chamber into the combustion
chamber. Compared with the conventional pulse com-
bustor in which air is fed only by the negative pressure
in the combustion chamber, the pulse combustor of the
invention forcibly supplies the air and thereby increases
the turn-down ratio (combustion range) with variation in
the supply pressure. The pulse combustor of the inven-
tion can vary the amounts of air and fuel supplies without
a dial control system.

The noodle cooker of the invention further includes:

- atemperature sensor for measuring the temperature of
~ water held in the pot; fuel supply control means for reg-
ulating the amount of fuel gas supplied to the combus-
lion chambar based on the measured waler lempera-
ture; and air supply control means for regulating the
amount of air supplied lo the combuslion chamber

based on the measured water temperature.
REPLACEMENT SHEET
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the water tenperature in the pot in a predeter- m ned range.

-3-

In this structure, the luel supply conlrol means and
the air supply control means respectively regulate the
amounts of fuel and air supplies based on the waler tem-
peralure in the pol measured by the temperature sensor.
This allows accurate and precise lemperature control.
Through the combined funclion of the fuel supply control
means and the air supply control means, the water tem-
perature in the pot can be kept in a predetermined
range. For example, the fuel supply control means reg-
ulates the opening angle of a proportional eleclromag-
netic valve disposed in the middle of the fuel supply sys-
tem, and the air supply control means regulates the ro-
tating speed of the fan of the air supply system.

The present invention will now be described with
reference to the the accompanying drawings, in which:

Fig. 1 is a schematic view illustraling a noodle
cooker embodying the invention; and |

Fig. 2 shows a mechanism for controlling the tem-
perature of pot.

Fig. 1 is a schematic view illustrating a noodle cook-
er embodying the invention. The noodie cooker includes
a pot 1 in which a basket of noodles is placed and a
pulse combustor 2 used as a heat source for heating
water in the pot 1.

The pulse combustor 2 includes: a cylindrical com-
bustion chamber 3 disposed in the pot 1; a pair of tail
pipes 4 formed as conduits of hot combustion exhaust
discharged from the combustion chamber 3; a mixing
chamber 5 coupled with the intake side of the combus-
tion chamber 3; and an air chamber 6 coupled with the
intake side of the mixing chamber 5. An air duct 8 with
a fan 7 is further connected to the air chamber 6 so as
to supply air to the air chamber 6.

The air chamber 6 and the mixing chamber 5 are
connected to each other via a second opening 9 formed

REPLACEMENT SHEET
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2. A noodl e cooker
control neans (25)

el ectro- - magnetic valve (13) disposed in the fuel

in accordance with claim1, wherein said fuel

supply

regu- | at es the opening angle of a proportional

supply sys-

tem

(10). 3. A noodl e cooker in accordance with claiml1, wherein said air
supply control neans (25) regu- Iat_g‘s_the rotating speed of the fan (7)

of said air sup-

at a position apart from the axial center of the chambers
5 and 6. A gas supply conduit 10 for supplying fuel gas
goes through the air chamber 6 and has one end pro-
jecling to connect with the.second opening 9. Alirst elec-
tromagnelic valve 11, a second electromagnelic vaive
12, a proportional electromagnetic valve 13, and a gas
chamber 14 are connected o the gas supply conduit 10
in this order. '

The mixing chamber 5 and the combustion chamber
3 are connecled to each other via a first opening 15
formed on the axial center of the mixing chamber 5. A

. flame trap 16 is fitled into the lirst opening 15 lo prevent

back fire from the combustion chamber 3 to the mixing
chamber 5. An ignition plug 17 to ignite the mixture of
air and fuel gas to start combustion and a flame rod 18
to detect the flame are further mounted on the wall of
the combustion chamber 3.

The two tail pipes 4 (only one pipe is seen in Fig. 1
since the pipes are overlapped) are symmetrically al-
tached to the opposite walls of the cylindrical combus-
tion chamber 3 to form a path for discharging combus-
tion exhaust from the combustion chamber 3. Each lail
pipe 4 meanders through the pat 1 and then connecls
with an exhaust muffler 19 formed in the middle of the
lail pipe 4. Exhaust gas is discharged through the tail
pipes after being cooled by the process of heal ex-
change between the combustion exhaust and water in
the pot 1 through the outer wall of the combustion cham-
ber 3 and the tail pipes 4.

Water supply to the pot 1 is from above via a feed

pipe 22 with a faucet 21, the pipe terminating above the.

opening of the pot 1. Water is discharged through an
overflow pipe 27 connecling to the top of the side wall
of the pot 1 and a water drainage pipe 23 with a drainage
valve 28 connecting to the botlom of the pot 1.

A basket holder (not shown) for supporting a noodle
basket is detachably atlached to the opening of the pot
1. A temperalure sensor, for example, a thermistor, 24
is further mounted on the side wall of the pot 1 o meas-
ure the water temperature.
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“ply system (8). 4. A noodle cooker as clainmed in any pre:EEPWBMEN%SHEET

wherein said pul se conbustor conprises: one or plufal tarT prpes
(4) connecting to said conbustion chanber (3) for{d|s A 8haq O
busti on exhaust from said conmbusti on cham _ ber; %?zﬁm&ﬁg

chanber (5) being coupled wth and s

A controller 25 for controlling the pulse combustion
is equipped at a desirable position in a casing (not
shown). The controller 25 includes: a conventional arith-
metic/logic/operation circuit consisting of a CPU (central
processing unit), a ROM (read only memory), and a
RAM (random access memory). an input inlerface for
receiving signals from the temperature sensor 24 and
the flame rod 18; an output interface for outputling con-
trol signals to the proportional electromagnetic valve 13,
the first and second electromagnelic valves 11 and 12,
the fan 7, and an igniter 26; and a microcomputer in-
cluding a driving circuit. These elements of the controller
25 are not shown in the drawings.

Operation of the pulse combustor 2 in the noodle
cooker of the embodiment is described hereinafter,

A certain amount of fuel gas determined by the pro-
portional electromagnetic valve 13 is supplied through

. the gas supply conduit 10 and the second opening 9 to
‘the mixing chamber 5 while a certain amount of air de-
termined by the rotating speed of the fan 7 is supplied
through the second opening 9 to the mixing chamber 5.
The fuel gas and air simultaneously supplied to the mix-
ing chamber 5 are sufficiently mixed in the mixing cham-
ber 5, sent to the combustion chamber 3 through the -
flame trap 16, and ignited and explosively combusted
by spark of the ignition plug 17. Hot, high-pressure com-
bustion exhaus! is mostly discharged through the tail
pipes 4 by the explosion pressure, while being partly
flown back to the mixing chamber 5 via the flame trap 16.

Aller an explosive combustion, air and fuel mixture
including part of the back-flown combustion exhaust is
supplied to the combuslion chamber 3 by the negative
pressure in the combustion chamber 3 and the supply
pressure of fuel gas and air. The air/fuel mixture is then
spontaneously ignited and combusted by the residual
hot combustion exhaust in the combustion chamber 3.
The lemperature of waler in the pot 1 is raised by lhe
heal generated in the combuslion chamber 3 and in the
tail pipes 4 through the continuous supply and combus-
lion of the air/fuel mixture and discharge of combustion
exhaust.




connected to said conbustion chanber (3) .via
providéed with a flane trap (1 6);
coupled with and con-

second opening (9) formed on a face opposite to f
opening (15), for supplying air to said g1x-
uel gas

a gas supply conduit (10) for supplying
chanber (5),

sai d gaSTﬁg%QJlge combuslor 2 does nol have a checkdyalve

b

St

for preventing the back-flow of combuslion exhausl but
includes the fan 7 instead. The fan 7 is continuously driv-
en to feed air inlo the mixing chamber 5 and supply the
air/fuel mixlure including the back-flown exhaust into the
combustion chamber 3. Compared with the convention-
al pulse combustor in which air is fed only by the nega-
tive pressure in the combustion chamber, the pulse
combustor of the embodiment can favorably increase
the turn-down ratio (combustion range) with variation in
the supply pressure.

As shown in Fig. 2, in the noodle cooker of the em-

bodiment, the controller 25 regulates the amounts of fuel

gas and air based on the signals of the temperature sen-
sor 24 which measures the temperature of waler in the
pot 1. More specifically, the controller 25 "éxecutes
known PID control, which regulales the opening angle
of the proportional electromagnetic valve 13 and the ro-
tating speed of the fan 7 based on its operation results
including the deviation of the measured temperalure
from a predetermined optimal range, for example, 97
through 98 °C and variation in temperature with elapse
of time.

In this manner, the temperature of waler in the pol
1 is favorably kept in the predetermined oplimal range.
The temperature decrease due to adding noodles to the
pot 1 can also be recovered within a short time period.
The noodle cooker of the invention does not require any
troublesome timer control (control of the ratio of the
combustion time to the non-combustion lime) or addi-
tional water supply, which greatly depends upon the ex-
perience of the user, and cooks the noodles to desirable
conditions.

The pulse combustor 2 of the embodiment suffi-

“cienlly eliminales the adverse elfects of the reverse

pressure as staled below, and lhus preferably controls
the fuel and air supply without high pressures. The flame

trap 16 lowers the temperature of combuslion exhaust

flowing back to the mixing chamber 5 and thereby de-
creases the pressure of the exhausl. The mixing cham-




conduit going through said air chanber and ' havi ng one end
projecting to feed gas to said m xi ng chanber (5) via said second
openi ng (9), and a fan (7) for continuously feeding air
into said air chanber (6) and for supplying air/fuel m x-

ture to the conbustion chamber, which nixture cont ai ns conbustion
exhaust back flown to said m xi ng chanber..

ber 5, the air chamber 6, and the gas chamber 14 suf-
ficiently absorb the reverse pressure. Eccentricity of the
second opening 9 from the axial center prevents the re-
verse pressure from being directly applied to the fuel
and gas supply sources.

Inthe present pulse combustor, neither the fuel sup-
ply system nor the air supply system has a check valve;
-however, the fuel supply system may be provided with
a check valve as occasion demands. The structure ol
the embodiment without a check valve is, however, prei-
erable since it can reduce noise and vibration and im-
prove durability. The amount of air supply may be con-
trolled by a damper disposed in the air supply system.
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1. A noodle cooker wherein water in a pot (1) is heated
by means of a pulse combustor (2) comprising: a
combustion chamber (3) for receiving mixture of air
and fuel gas for pulsative combustion of the mixture;
a mixing chamber (5) being coupled with and con-
necled to said combustion chamber (3) for mixing
air and fuel gas and supplying the air/tuel mixture
lo said combustion chamber (3); an air supply sys-
lem for supplying air lo said mixing chamber (5);
and a fuel supply system (10) for supplying fuel gas
lo said mixing chamber (3);

the air supply system of the pulse combustor
not having a check valve lor preventing back
flow of combustion exhaust but instead com-
prising a fan (7) for continuously feeding air to
said mixing chamber (5) and for supplying
air/fuel mixture to the combustion chamber (3}.
which mixture contains combustion exhaust
that flows back to the mixing chamber (5); char-
acterized by:
futher comprising:
a temperature sensor (24) for measuring the
lemperature of water held in said pot;
fuel supply control means (25) for regulating the
amount of fuel gas supplied to said combustion
chamber (3) based on the water temperature
measured: and '
air supply control means (25) for regulating the
- amount of air supplied to said combustion
chamber (3) based on the water temperature
measured, and - -
wherein said fuel supply control means and
said air supply control means funclion to keep

the waler temperature in the pol in a predeter-
mined range.
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5.. A noodl e cooker in accordance with cl ai m 4,

control
el ectro-
(10).

means (25)

regu-

| at es t he openi ng angl e mumm
magnetic valve (1 3) disposed in the ga

-9

2. A noodle cooker in accordance with claim 1,

wherein said fuel supply control means (25) regu-
lates the opening angle of a proportional electro-
magnetic valve (13) disposed in the fuel supply sys-
tem (10).

A noodle cooker in accordance with claim 1,

wherein said air supply control means (25) regu-
lates the rotating speed of the lan (7) of said air sup-
ply system (8). '

A noodle cooker as claimed in any preceding claim

wherein said pulse combustor comprises:

one or plural tail pipes (4) connecting to said
combustion chamber (3) for discharging com-
bustion exhaust from said combustion cham-

“ber,

a mixing chamber (5) being coupled with and
connected to said combustion chamber (3) via
a first opening (15) provided with a flame trap
(18);

an air chamber (6) being coupled with and con-
nected to said mixing chamber (5) via a second
opening{9) formed on a face opposite to said
first opening (15), for supplying air to said mix-
ing chamber, and

a gas supply conduit (10) for supplying fuel gas
to said mixing chamber (5), said gas supply
conduit going through said air chamber and
having one end projecting to feed gas to said
mixing chamber (5) via said second opening
(9). and

~ alan (7) for continuously feeding air inlo said

air chamber (6) and for supplying air/fuel mix-
ture to the combustion chamber, which mixture
contains combustion exhaust back flown to

said mixing chamber.
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5. A noodle cooker in.accordance with claim 4,
wherein said fuel supply control means (25) regu-
lates the opening angle of a proportional electro-
magnetic valve (13) disposed in the gas supply con-
duit (10). |
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NOODLE COOKER

ABSTRACT OF THE bISCLOSURE

The invention realizes pulse combustion with a great turn
down ratio, which is applicable to various controls and
regulations in a ndodle cooker. The nooéle cooker of the
invention heats water in a pot using a pulse combustor, which
does not have a check valve for prevenﬁing back flow of
‘combustion exhaust in its air supply system. A controller of
the pulse combustor regulates the opening angle of a
proportional eiectromagnetic valve for fuel supply and the
rotating speed of a fan for air supply based on the water
temperature detected{%§ﬁé temperature sensor and keeps the
water temperature-in the pot in a predetermined optimal

range.



