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TITL% OE.THE INVENTION

FRYER APPARATUS IN COMMERCIAL APPLICATION
BACKGROUND.dF THE INVENTION
Field of the Invention

The present invention relates to a.fryer apparatus in
commercial.application, which includes a pulse combustor as a
heat source.

Description of the Related Art

Fryer or deep fat frying apparatus including a pulse
combustor as a heat source have widely been used in
commercial cooking of food items such as french fries and
breaded chicken. The pulse combustor repeats expiosion and
combustion at a certain cycle so as to heat cooking oil
contained in a frypot with heat transmitted through a
combustion chamber and a tail pipe wall. Fig. 4 is a
schematic view showing a conventional fryer apparatus 100
with a pulse combustor.

The conventional fryer apparatus 100 includes: a frypot 10
which is filled with cooklng 1iqu1d or oil for deep fat
frying frozen food 1tems, and a:pulse- combustor 11 for
heating the cooklng e}l contafgéd in the frypot 10. The
pulse combustor 11 has e“eombugi1on—exhaust system, an air
supply system, a fuei gas suppi; system, and a; electric
1nsta11at10n system 27 for controll1ng pulse combustion.

The combustion-exhaust system includes: a combustion
chamber 12 disposed in the frypot 10 for pulse combustion;
tail pipes 13 constitﬁting an exhaust cenduit of hot
combustion byproducts from the combustion chamber 12; an
exhaust decoupler 14 connecting to the tail pipes 13; and two

exhaust-mufflers 15, 15' coupled with the exhaust decoupler
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Fiyer: or deep fat frying apparatus including a pulse conbustor as a heat
source has been widely used in commercial cooking of food irhigSfet3aSBee Re

_ laced
french fries and breaded chicken.” The conbustor has a repeti i _
and -conmbusti on cycle, and heats cooking oil contained in a f

heat transmitted through a conbustion chanber and a tail pi i ;

is a 14.
chamber 12 includes: a fan 16 feeding the air for combustion;

The air supply system for supplying air to the combustion

an intake muffler 17 connecting to the fan 16 in the air flow
path; and an air chamber 18 coupled to the combustion chamber
12 for receiving the air fed through the intake muffler 17.

The fuel gas supply system includes: two electromagnetic
valves 20, 21 for opening and closing a flow path of fuel gas
supplied through a gas conduit 19; a gas governor 22 for
adjusting the gas pressure; and a gas chamber 23 disposed in
the air chamber 18. Elements in the air chamber 18 are drawn
by the thin lines for clarification.

* The fuel gas supplied into the gas chamber 23 and the aif
supplied into the air chamber 18 are mixed with each other in
a mixing chamber 24 arranged in the intake side of the
combustion chamber 12. A mixture of the air and the fuel gas
is then fed into the combustion chamber 12 at which the
mixture is ignited and explosively combusted. The negative
pressure generated immediatelylafter the explosion allows
further admission of the fuel gas and the air for the
subsequent combustion. Heat generated in such a cyciic
explosion and combustion is applied through the walls of the
combustion chamber 12 and the tail pipes 13 to heat cooking
oil in the frypot 10.

Thé pulse combuétor 11 is further provided with a gas
flapper valve 25 and an air flapper valve 26 respectively
mounted_at the inlets of the fuel gas and the air into the
mixing chamber 24 to prevent back flow of combustion exhaust

into the gas supply system or the fuel gas supply system due



schenatic vi ew showing a conventional fryer apparatus 10683 o d
conbust or. - The conventional fryer apparatus 100 i ncl | " " 10
which is filled with cooking liquid or oil for deep fat f ood

items; and a pul se conbustor 11 for heating_the cooki£9 oig coggai ed in
the frypot 1P eprlosivecomprtion. 11These of LAPPeE: YBLYERhatst ygggﬁf an
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back flow and open in response to the negative pressure
generated immediately after the explosive cohbustion to feed
the gas'and the air to the mixing chamber 24.

In the pulse combustor 11 thhs constructed, there is
undesirably large noise due to opening and closing of the gas
flapper valve 25 and the air flapper valve 26, along with
‘combustion noise due to high combustion pressure. The
conventional fryer apparatus 100 includes silencers for
noise reduction, that is, the intake muffler 17 and the
exhaust mufflers,-lS, 15'; which occupy relative large spaces
and thereby make the fryer apparatus 100 itself undesirably '
large.

Inlthe commercial cooking application,'fhis bulky fryer
apparatus makes it difficult to add some convenient man-saved
. functions such as a lift system for elevating and soaking
food items from and into the frypot or a_filtering system fdr
cleansing used cooking oil by filtering particulate food
matter ffom the oil drained from the frfpot..

SUMMARY OF THE INVENTION

An object of the invention is accordingly té provide an
improved fryer apparatus in commercial application, which
includes a smaller-sized pulse combustor as a heat source.

Another object of the invéntioﬁ is to allow the fryer
apparatus'to include a man-saved system such as a lift system
or a filtering system.

The above and other related objects are realized by a
ftyer apparatus in commercial application, wherein cooking
oil in a frypot is heated by means of a pulse combustor,
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The conbustion-exhaust systemincludes: a conbustion chanber 12 di sposed
in the frypot 10 for pul se conbustion; tail pipes 13 constituting an
exhaust conduit of hot conbusti on byproducts fromthe conbustion chanber
12; "an exhaust decoupl er 14 connecting to the tail pipes 13; and two

exhaust nmufflers 15, 15' coupled wth the exhaust_decou fr .
which includes: a combustion chamber for receiving mlxture 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
systeﬁ for supplying the air to the mixing chamber; and a
fuel gas supply system for supplying fuel gas to the mixing
chamber.

The improvement of the invention is characterized by thét
the air §upply system of the pulse combustor does not have a
check valve for preventing back flow of combustion exhaust
into the air supply system. The air supply system instead
has an ever-on fan for continuously feeding the air to the
mixing chamber and for diluting combustion exhaust back flown
to the mixing chamber with air/fuel mixture and supplying the
exhaust-containing air/fuel mixture to the combustion |
chamber. The fuel gas supply system may also be free of a
check valve for preventing back flow of combustion exhaust
into the fuel gas supply system.

Since the pulse combustor in the fryer apparatus of the
invention does not include a check valve in the air supply
system, there is no opening or closing noise. The lower
combustion pressure of such pulse combﬁstor further reduces
the combustion noise. These noise elimination or reduction
allow silencers or mufflers to be removed from or at least
down-sized in the pulse combustor, thereby making the fryer
apparatus itself favorably small and compact.

The reduction or down-sizing of silencers or mufflers

allows a certain free space in the fryer apparatus, which may

is Sheet Has Been Reilaced A .
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-2~ 14, The air supply systemfor supplying air to the co
chanmber 12 includes: a fan 16 feeding the air for - conbustlon III IIIHI MI IIII
muffler 17 connecting to the fan 16 in the air flow path;
chanmber 18 coupled to the conmbustion chanber 12 for receiV|ng the air fed
through the thuskéncltdeea filteringhsysten §os slpphg ingsused cookdag two
el ectromagneti c

oil by filtering particulate food matter from the oil

drained from the frypot or a lift system for elevating and
soaking foéd items from and into the frypot.

These and other objects, features, aspects, and advantages

. of the bresent invention will become more apparent from the
following detailed description of the preferred embodiment
with the accdmpanying drawings.

BRIEF DESCRIPTION.Of THE DRAWINGS

Fig. 1 is a schematic view showing a fryer apparatus in
commercial application as a first embodiment of the
invention;

Fig. 2 is a schematic view showing structure of a
filtering system for cleansing used qooking oil, incorporated
in the fryer apparatus of Fig. 1l;

Fig. 3 is a schematic view showing a fryer apparatus in
commercial applicatioh as a second embodiment éf the
inventioﬁ; and |

Fig. 4 is a schematic view showing a conventional fryer
apparatus in commercial application.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a side viéw {side-panel omitted) schematically
shdwing a fryer apparatus in commercial application as a
first embodiment of the invention. In the deséription below,
the same elements és those in the prior art fryer apparatus
explained according to Fig. 4 have the same numerals.

A fryer apparatus 1 in commercial application includes: a
frypot 10 which is filled with cooking oil; a pulse combustor
30 for heating cooking oil in the frypot 10; a filtering
system 40 for cleansing used cooking oil by filtering
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val ves 20, 21 for opening and closing a flow path of fuel gas supplied

t hrough a gas conduit 19; a gas governor 22 for adjusting the gas :
pressure; and a gas chanber 23 disposed in the air chanber 18. Elenents in
the-air chanber 18 are drawn by the thin lines for clarification, The
fuel gas supplied into the gas chanmber 23 and the air upplied into th
air chanber PRFHlate £opd matksr Jirrm the %ﬂi%?ﬁ%bP%%a. i gﬂeaifgﬁggd

.|n the |nta5%;mé¥%(§ éJE%ng 31. The pulse combustor 30 has a

combustion-exhaust system, an air supply system, and a fuel
.gas supply system.

The combustion-exhaust system includes: a combustion
chamber 12 disposed in the frypot 10 for pulse combustion;
tail pipes 13 constituting an exhaust conduit of hot
combustion byproducts from the combustion chamber 12; an
exhaust decoupler 14 connecting to the taillpipes 13; and ah
exhaust conduit 32 coupled with the exhaust decoupler 14.
The fryer apparatus 1 of the first embodiment does not have
exhaust mufflers 15, 15' which the conventional fryer
apparatus 160 includes, as mentioned above.

The air sﬁpply system for supplying air to the combustion
chamber 12 includes: a fan 16 feeding the air for combustion
via an admission opening (not shown) formed in the bottom of
the hdusing 31; an intake conduit 33 through which the air
fed by the fan 16 flows; and an air chamber 18 coupled to the
combustion chamber 12 for receiving the air fed through the
intake conduit 33. The fryer apparatus 1 of the first
embodiment does not have an intake muffler 17 which the
conventional fryer apﬁaratus 100 includes, as mentioned
above. '

The fuel gas supply system includes: a gas conduit 19
arranged in the lower portion of the housing 31; two

- electromagnetic val&es 20, 21 for opening and closing a flow
path of fuel gas supplied through the gas conduit 19; a gas
governor 22 for adjusting the gas pressure; and a gas chamber

23 disposed in the air chamber 18. -
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conbusti on chamber 12. A mixture of the air and the fuel gas

into the conbustion chanber 12 at which the mxture is ign

expl osively conbusted. The negative pressure generated i

t he -expl osion allows further adm ssion of the fuel gas and the air for the
subsequent contEkements Hoatthe rintchanper 8 areydrawn bypkhei Shipndines
conbustion is applied through the walls of the  conbustion chanber 12 and
the tail pipkRr Blapificationpki nbn Bhe airFhapbgpoi8yothere is, along

with the gas chamber 23, a cylindrical mixing chamber 34

connected to and coupled with the combustion chamber 12. The
mixing chamber 34 has a tubular seéond opening 35 formed at a
position apart from thé axial center of the chamber 34. An
L-shaped gas supply conduit 36 for supplying fuel gas goes
through the air chamber 18 and has one_end projecting into
the mixing chamber 34 via the second opening 35. Fuel gas is
thus supplied into the mixing chamber 34 via the gas chamber
23 and the second opening 35, while the air is supplied into
the mixing chamber 34 via the air chamber 18 and the second
opening 35.

The mixing chamber 34 and the combustion chamber 12 are
connected to each other via a first opening 37. A flame'trap
(not shown) is fitted into the first opening 37 to prevent
back fire from the combustion chamber 12 to the mixing
chamber 34. An ignition plug (not shown) for_igniting
mixture of air and fuel gas and a flame rod (not éhown) for
detecting the flame are further mounted on the wall of the
combustion chamber 12. |

The pulse combustor 30 of the first embodiment does not
include any check valve or flapper valve, unlike the
conventional pulse. combustor 1l1. Hot, high-pressure
combustion exhaust is thus partly flown back to the mixing
chamber 34, while being mostly discharged through the tail.
pipes 13 by the explosion pressure. The ever-on fan 16
continuously feeds the air to dilute the back flown
combustion exhaust with air/fuel mixture and supply thé
exhaust-containing air/fuel mixture to the combustion chamber

7 -



The pul se conbustor 11 is further provided with a gas flapngsmmamuemaijimmd

and an air flapper valve 26 respectively nounted at the inl
ffuel gas and the air into the m xi ng chanmber 24 to prevent
conbusti on exhaust into the gas supply systemor the fuel g

syst em due

12, Adverse effects of the badk pressure due to the
explosive coﬁbustion are_sufficiently reduced by the air
chamber 18, the gas chamber 23, the eccentric structure of
the second opening 35 of the mixing chamber 34 with respect-
to the first opening 37, and the L-shaped structure of the
gas supply conddit 36.

The pulse combustor 30 of the first embodiment accordingly
attains favorable pulse combustion without a flapper valve or
check valve for preventing the back flow, thus being free
from undesirable opening or closing noise of the valve. The
lower combustion pressure also reduces the combustion noise.
The pulse qombustor 30 thereby does not require any silencer
such as an inlet muffler or an exhaust muffler which has
conventionally been required.

The fryer apparatus 1 includes the filtering system 40 in

a free space made by this check valve-free structure of the

puise combustor 30.

As shown in Fig. 2, the filtering system 40 includes: an
oil reservoir 42 disposed under a draining conduit 41
connected to the bottom of the frypot 10; a filter element 43
arranged in the lower portion of the oil reservbir 43; an oil
pump 44 for returning cooking o0il, cleansed through the

filter element 43, to the frypot 10; and a piping system 45

constituting a return path of the cleansed cooking oil.

Cooking oil drained from the frypot 10 via a draining valve
46 disposed in the draining conduit 41 is received in the oil
reservoir 42, cleansed through the filter element 43, and
returned to thé frypot 10 by the oil pump 44.

As described above, the fryer apparatus 1 of the first
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-3- to explosive conbustion. These fl apper val ves 25, 26 clos

to the conbustion pressure for preventing the back fldw and

response to the negative ‘pressure generated inmediately afte

expl'osi ve conbustion to feed the gas and the air to the n1X|n chanb 24.

In the pul sccRRebiment HHFl*QSSC%met¢@E¢%dV31“% free PH%E%SFPB §tP£r§Q

ot s due {020erl 09, 200, 21,051 00, O L1 030enl | FPPERLEL  EndEs20Eb1"

noise without any inlet or exhaust muffler. This valve-free

structure allows the filtering syétem 40 to be installed in
the fryer apparatus 1 without making the fryer apparatus
unfavorably bulky, thus desirably saving both the space and
labor in commercial cooking facilities.

Although the pulse combustor of the embodiment does not
include any muffler, one or plural small size mufflers may be
included to attain the similar effects.

Another fryer apparatus 50 of a second embodiment_is
briefly described according to Fig. 3. The fryer apparatus
50 has the same check valve-free pulsé combustor 30 as the
fryer apparatus 1l of the first embodiment, and-further
includes a 1lift system 60 instead of the filtefing system 40
of the first embodiment. The lift system 60 holding a food
basket 61 soaks food items supported on the basket 61 into
cooking o0il in the frypot 10 and lifts the basket 61 up
automatically when a timer (not shown) shows elapse of a
predetermined cooking or frying time. The basket Sl may
manually be lifted up through operation of control pads or
buttons.

The 1lift system 60 includes: a motor 62 disposed under the
exhaust decoupler 14; a holder element 63 for holding the

| food basket 61; and a link méchanism 64 for vertically moving
the holder element 63 corresponding to rotation of the motor
62. The link mechanism 64 rotates a shaft 65 supporting the
holder element clockwise or counterclockwise by a
prédetermined angle 63 through link levers 67, 68. The
rotation of the shaft 65 is transmitted through link ievers

9 o



conbusti on noi se due to high conbustion pressure. The conventional fryer

.~ apparatus 100 includes silencers for noise reduction, that is, the intake
nuf fl er 17 and the exhaust nmufflers, 15, 15', which occupy relative |arge
spaces and thereby make the fryer apparatus 100 itself undesirably I arge.

In a commerical cooking application, this bulky fryer apggratus makes it
difficult t®BddGdife Eofitvap ok dapphe holder element by

predetermined strokes.

The basket 61 with food itéms is attached to the holder
‘element 63 in the lift-up position and is lowered through
rotation of the motor 62 driven by operation of contfol
switches (not shown). When the timer shows elapse of a
predetermined time, the motor 62 is again driven to 1ift the
basket 61 up{ The lift system 60 allows optimum cooking of
food items without any skilled cook.

As described above, the fryer apparatus 50 of the second
embodiment includes the check valve-free pulse combustor 30
as a heat source, which sufficiently reduces undesirable
noise without any inlet or exhaust muffler. This valve-free
structure allows the lift system 60 to bé installed in the
fryer apparatus 50 without making the fryer apparatus
unfavorably bulky, thus desirably saving both the space and
labor in commercial cooking facilities.

Although the pulse combustor 30 of the embodiment does not
include either an air flapper valve or a gas flapper valve,
the fuel gas supply system may inClude.a gas flapper valve.

Since the invention may be embodied in pther 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 spirit and scope of the present invention is .

limited only by the terms of the appended claims.
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saving functions such as a lift systemfor elevating and_ sgakin f ood
cooking oil by filtering particulate.food matter fromth 1ﬁ‘ﬁi

itens fromand into the frypot, or a filtering systemf(’ﬂ‘ls d
H rom
an

t he -frypot. An object of the invention is accordingdl
I mproved fr WHATARISAICHAERMEDrISxonmer ci al application, which I ncl udes a
smal | er-si zed pul se conbustor -as a heat source. Anot her object of the

i nvention is td.aldA drver dgppanratus in_commercial application wherein
cooking oil in a frypot'is heated by means of a pulse
combustor comprising:'a combustion chamber for receiving a
mixture of air and fuel gas for pulsative combustion of the
mixture; a mixing chamber being coupled with and connected to
said COmbqstion chamber for mixing air and fuel gas and
supplying the air/fuel mixture to said combustion chamber; an
air supply system for supplying the air to said mixihg
chamber; and a fuel gas supply system for supplying fuel gas
to said mixing chamber;

the improvement being characterized by:

the air supply system of said pulse combustor being free
of a check valve for preventing back flow of combustion
exhaust into said air supply system.

2. A erer apparatus in accordance with claim 1, wherein
the air supply system of said pulse combustor has an ever-on
fan for continuously feeding the air to said mixing chamber,
diluting combustion exhaust back flown to said mixing chamber
with air/fuel mixture, and supplying the exhaust-containing
air/fuel mixture to said combuséion chamber.

3. A fryer apparatus in accordance with claim 2, wherein
thé fuel gas supply system of said'pulse combustor is also
free of a check valve for preventing back flow of combustion
exhaust into said fuel gas supply system.

4. A fryer apparatus in accordance with claim 2, further
comprising a filtering system for cleansing used cooking oil
by filtering particulate food items from the cooking oil

drained from said frypot.

5. A fryer apparatus in accordance with claim 2, further

T O AT
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apparatus to include a | abour-saving system such as a'ﬂuﬁﬂwﬂ

frypot

filtering system The above and other rel ated obJe d by
a fryer apparatusfor conmercial application, mhereln

Is heated by neans of a pul se conbustor,

comprising a lift system for elevating and soaking food items
from and into said frypot. |

6. A fryer appératus in commercial application wherein
cooking oil in a frypot is heated by means of a pulse
combustor,

said pulse combustor comprising:

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

at least one tail pipe coupled to said combustion chamber

for discharging combustion exhaust from said combustion

chamber;

an exhaust decoupler coupled with said tail pipe;

a mixing chamber being coupled with and connected to said
combustion chamber via a first opening having a flame trap,
for mixing the air and fuel gas and supélying an 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 6pposite
to said first opening, for supplying the air to said mixing
chamber;

a gas supply conduit for supplying the fuel gas to said

mixing 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; and

an ever-on fan for continuously feeding the air to said
mixing chamber, dilutiﬂg combustion exhaust back flown to

said mixing chamber with air/fuel mixture, and supplying the

- exhaust-containing air/fuel mixture to said combustion

chamber.

RN



-*4- whi ch includes: a conbustion chanber for receiving mxture of air and
fuel gas for pulsative conbustion of the m xture; a m xing chanber being
¢oupl ed with and connected to the conbustion chanber for m xing air and
fuel- gas and supplying the air/fuel mxture to the conbustion chanber; an
air supply sySted ffnyesuBRDATREUshd migcardanceivwi Hy Clathcb: Wherging yel

as suppl system for supplying fuel as to the mxin chanber
d pp.y ééid second Jg;gﬁné]is poé%tioned eccentric w{%h respect to

said first opening.

8. A fryer apparatus in accordance with claim 6, further
comprising a filtering system for cleansing used cooking oil
by filtering particulate food items from the cooking oil
drained from said frypot.

9. A fryer apparatus in accordance with claim 8, wherein
said filtering system comprising: an oil reservoir disposed
under a draining conduit connected to the bottom of said
frypot; a filter element arranged in the lower portion of
said oil reservoir; an oil pump for returning cooking oil,
cleansed through said filter element, to said frypot; and a
piping system constituting a return path of the cleansed
cooking oil.

10. A fryer apparatus in accordance with claim 6, further
comprising a lift system for elevating and soaking food items
from and into said frypot.

11. A fryer apparatus in accordance with claim 10, wherein
said 1ift system comprising: a motor disposed under said
exhaust decoupler; a holder element for holding a food
ba§ket; and a link mechanism for vertically moving the holder

element corresponding to rotation of the motor.
_ I —
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The inprovenent of the invention is chardcterized in that the air supply
system of the pul se combustor does not have a check valve for preventing
Back flow of conbustion exhaust into the air”supply system The air supply

systeminstead has an ever-on fan for continuously feeding the air to the
m Xi ng chan?ASTRACT OF FHEDIRCIQHHREBt i on exhaust back flown to the '

m xi ng chanber with air/fuel m xture and sueglgingnthe gxPaust-contaiQing
ai r/fuel mxturkhe Presentoiikentipn provides an improved iryer apparatus

including a small size pulse combustor and an additional
labor-saved function such as a filtering system or.a lift
system. The pulse combustor of the invention does not
include a check valve or flapper valve for preventing back
flow of éombustion exhaust in an air supply system. This
valve-free structure of the pulse combustor allows sufficient
noise reduction without any silence or muffler and makes a

free space for the filtering system or the lift system.

-
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chanber. The fuel gas supply systemnmay al so be free of a check valve for
preventing back flow of conmbustion exhaust. .into the fuel gas supply
system - Since the pul se conbustor in the fryer apparatus of the

i nvention does not include a check valve in the air supply system there
IS no opening or closing noise. The lower conmbusti on pressure of such
pul se conbustor further reduces conbusti on noi se. The ensui ng noi se

renmoval or reduction allow silencers or nufflers to be renpved from or at
| east
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down-si zed in the pul se conbustor, thereby making the fryer appar at us

itself favorably small and conpact. The reduction or down-si zi ng of
silencers or mufflers allows a certain free space in the fryer apparatus,
whi ch may -5- thus include a filtering

system for cl eansing used cooki ng

4] 1—45
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oid by filtering particulate food matter fromthe oil drained fromthe
frypot or a lift systemfor elevating and soaking food itens fromand into
the frypot. The present invention will be described by way of

exanple only with reference to the acconpanying draw ngs, in which:

. FIG.3

65
1l 60
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Fig. .1 is a schematic. view 3howi ng a fryer apparatus for comercia

application as a first enbodi nent of the invention; Fig. 2is a
schematic view showi ng structure of a filtering systemfor cleansing used
cooking oil, incorporated in the fryer apparatus of Fig. 1; Fig. 3
s a schematic view showi ng a fryer apparatus for commerci al application
as a second enbodi ment of the I nvention; and

FIG.4
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CTOmm ercial Fryer Apparatus

‘Description

The present invention relates to a fryer apparatus
for commaercial application, which includes a pulse com-
bustor as a heat source. .
Fryer or deep fat frying apparatus including a pulse
combustor as a heat source has been widely used in
commercial cooking of food items such as french fries

~ and breaded chicken. The combustor has a repetitive

- explosion and combustion cycle, and heats cooking oil
contained in a frypot with heat transmitted through a

. combustion chamber and a tail pipe wall. Fig. 4 is a
schematic view showing a conventional fryer apparatus
100 with a pulse combustor.

The conventional fryer apparatus 100 includes: a

frypot 10 which is filled with cooking liquid or oil for deep

fat frying frozen food items; and a pulse combustor 11

for heating the cooking oil contained in the frypot 10.

The pulse combustor 11 has a combustion-exhaust sys-

tem, an air supply system, a fuel gas supply system, and

an electric instaliation system 27 for controlling pulse
combustion.

The combustion-exhaust system includes: a com-

bustion chamber 12 disposed in the frypot 10 for pulse

combustion; tail pipes 13 constituting an exhaust con-
duit of hot combustion byproducts from the combustion
chamber 12; an exhaust decoupler 14 connecting to the
tail pipes 13; and two exhaust mufflers 15, 15' coupled

.with the exhaust decoupler 14.

The air supply system for supplying air to the com-
bustion chamber 12 includes: a fan 16 feeding the air
for combustion; an intake muffler 17 connecting to the
fan 16 in the air flow path; and an air chamber 18 cou-
pled to the combustion chamber 12 for receiving the air

- fed through the intake muffler 17.

-
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¢ooking oil in the frypot 10; a fllterlng system 40 for
cooking oil by filtering '
f ood natter fromthe oil drained fron1the frypot

A fryer apparatus 1 for commercial application incl udes f B, RLHaced
which is filled with cooking oil; a pul se conbustor m‘ﬂm

The fuel gas supply system includes: two electro-
magnetic valves 20, 21 for opening and closing a flow
path of fuel gas supplied through a gas conduit 19; a
gas governor 22 for adjusting the gas pressure; and a
gas chamber 23 disposed in the air chamber 18. Ele-
ments in the air chamber 18 are drawn by the thin lines
for clarification.

The fuel gas supphed lnto the gas chamber 23 and
the air supplied into the air chamber 18 are mixed with
each other in a mixing chamber 24 arranged in the in-
take side of the combustion chamber 12. A mixture of
the air and the fuel gas is then fed into the combustion
chamber 12 at which the mixture is ignited and explo-
sively combusted. The negative pressure generated im-
mediately after the explosion allows further admission
of the fuel gas and the air for the subsequent combus-
tion. Heat generated in such a cyclic explosion and com-
bustion is applied through the walls of the combustion
chamber 12 and the tail pipes 13 to heat cooking oil in
the frypot 10.

The pulse combustor 11 is further prowded with a
gas flapper valve 25 and an air flapper valve 26 respec-
tively mounted at the inlets of the fuel gas and the air
into the mixing chamber 24 to prevent back flow of com-
bustion exhaust into the gas supply system or the fuel
gas supply system due to explosive combustion. These
flapper valves 25, 26 close in response to the combus-
tion pressure for preventing the back flow and open in
response to the negative pressure generated immedi-
ately after the explosive combustion to feed the gas and
the air to the mixing chamber 24.

in the pulse combustor 11 thus constructed, there
is undesirably large noise due to opening and closing of
the gas flapper valve 25 and the air flapper valve 26,
along with combustion noise due to high combustion
pressure. The conventional fryer apparatus 100 in-
cludes silencers for noise reduction, that is, the intake
muffler 17 and the exhaust mufflers, 15, 15", which oc- -
cupy relative large spaces and thereby make the fryer

. apparatus 100 itself undesirably large.
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10; and a casing 31. The pul se conbustor 30 has a conbusti on-exhaust

system. an air supply system and a fuel gas supply SyStemmsSheeIﬁ&BeenRephced
conbust i on- exhaust systemincludes: a conbustion chanber 12

the frypot 10 for pul se conbustion; tail pipes 13 constltutlammw Hmm
conduit of hot conbustion byproducts fromthe conbustion cha

exhaust decoupl er 14 connecting to the ta|| pi pes 13; and an

In a commerical cooking application, this bulky fryer
apparatus makes it difficult to add some convenient la-
bour-saving functions such as a lift system for elevating
and soaking food items from and into the frypot, or a
filtering system for cleansing used cooking oil by filtering
particulate food matter from the oil drained from the fry-
pot. - _
An object of the invention is accordingly to provide

an improved fryer apparatus for commercial application,
which includes a smaller-sized puise combustor as a
heat source.

~ Another object of the invention is to allow the fryer
apparatus to include a labour-saving system such asa
lift system or a filtering system.

The present invention as claimed in appended
¢laim 1 commences from US-A-5,038,753, the teaching
of which is summarised in the precharacterizing part of
claim 1. The apparatus taught in US-A-5,038,753 is a
liquid heating apparatus, e.g. for heating cooking oil,
which employs a pulse combustion burner. This prior ap-
paratus has non-retum valves in the fuel gas and air
supply lines to prevent back flow of gas-air mixture. The'
present invention is characterised by the absence of a
check vaive in the air supply system and by additional
features (ii) and (iii) recited in the next follownng para-
graph, and in appended claim 1.

According to the present invention, there is provid-
ed a fryer apparatus for commercial application wherein

~ cooking oil in a frypot is heated by means of a pulse
combustor comprising: a combustion chamber for re-
ceiving a mixture of air and fuel gas for pulsative com-
bustion of the mixture; a mixing chamber for mixing air
and fuel gas and being coupled with said combustion
chamber via an opening to pass the air/fuel mixture to
said combustion chamber; an air supply system and a
fuel gas supply system respectively for supplying airand
fuel gas to said mixing chamber via another opening;
characterized by (i) the air supply system of said pulse
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exhaust conduit 32 coupled with the exhaust decoupler 14. The fryer
apparatus 1 of the first enbodi ment does not have exhaust nmufflers 15, 15
whi ch the conventional fryer apparatus 100 includes, as mentioned above.
The air supply systemfor supplying-air to the conbustion chanber 12

i ncludes: a fan 16 feeding the air for conbustion via an adm ssion
openi ng (not shown) forned in the bottonﬂof the casing 31; an intake

conduit 33 through mhlc t he %; f ed Qy the fan 16 flows; and an air
chanber 18 coupl ed t® stor being free of a check valve for preventing

back flow of combustion exhaust into said air supply sys-
tem, (ii) the air supply system having an ever-on fan for

- continuously feeding air to the mixing chamber and for
diluting combustion exhaust flowing back to said mixing
chamber with air/fuel mixture, and for supplying the ex-
haust-containing air/fuel mixture to said combustion
chamber, and (jii) the mixing chamber opening by which
gas and air are admitted to said chamber being eccen-
tric relative to the opening by which the air/fuel mixture
is passed to the combustion chamber.

The fuel gas supply system may also be free of a
check valve for preventing back flow of combustion ex-
haust into the fuel gas supply system. "

Since the pulse combustor in the fryer apparatus of
the invention does not include a check valve in the air
supply system, there is no opening or closing noise. The
lower combustion pressure of such puise combustor fur-

- ther reduces combustion noise. The ensuing noise re-
moval or reduction allow silencers or mufflers to be re-
moved from or at least down-sized in the pulse combus-
tor, thereby making the fryer apparatus itseff favorably
small and compact.

The reduction or down-sizing of silencers or muf-
flers allows a certain free space in the fryer apparatus,
which may thus include a filtering system for cleansing
used cooking oil by filtering particulate food matter from
the oil drained from the frypot or a lift system for elevat-
ing and soaking food items from and into the frypot.

The present invention will be described by way of
example only with reference to the accompanying draw-
ings, in which: |

'Fig. 1is a schematic view showing a fryer apparatus
for commaercial application as a first embodiment of
the invention;

Fig. 2is a schematic view showsng structure of a -
filtering system for cleansing used cooking oil, in-
corporated in the fryer apparatus of Fig. 1;
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conbust’ion chanber 12 for receiving the air fed through the I nt ake
conduit 33. The fryer apparatus 1 of the first enbodi mentThi t Be lmxd
an intake nuffler 17 which the conventional fryer apparatu
as nentioned above. - The fuel gas supply systeminclude

conduit 19 arranged in the |ower portion of the housing 31; two
el ectromagnetic val ves 20,. 21 for openiﬁ@ and closing a flow

Fig. 3is a schematic view showing a fryer apparatus
for commercial application as a second embodi-
ment of the invention; and

Fig. 4 is a schematic view showing a conventlonal
fryer apparatus in commercial application.

Fig. 1 is a side view (side-panel omitted) schemat-
ically showing a fryer apparatus for commercial applica-
tion as a first embodiment of the invention. In the de-
scription below, the same elements as those in the prior
art fryer apparatus explained according to Fig. 4 have
the same numerals. _ _

A fryer apparatus 1 for commercial application in-
cludes: a frypot 10 which is filled with cooking oil; a pulse
combustor 30 for heating cooking oil in the frypot 10; a
filtering system 40 for cleansing used cooking oil by fil-
tering particulate food matter from the oil drained from
the frypot 10; and a casing 31. The pulse combustor. 30
has a combustion-exhaust system, an air supply sys-
tem, and a fuel gas supply system.

The combustion-exhaust system includes: a com-

bustion chamber 12 disposed in the frypot 10 for puise.-....
combustion; tail pipes 13 constituting an exhaust con-

duit of hot combustion byproducts from the combustion

chamber 12; an exhaust decoupler 14 connecting to the

tail pipes 13; and an exhaust conduit 32 coupled with

the exhaust decoupler 14. The fryer apparatus 1 of the

first embodiment does not have exhaust mufflers 15, 15°

which the conventional fryer apparatus 100 includes, as:
- mentioned above.

The air supply system for supplying air to the com-
bustion chamber 12 includes: a fan 16 feeding the air
for combustion. via an admission opening (not shown)
formed in the bottom of the casing 31; an intake conduit
33 through which the air fed by the fan 16 flows; and an
air chamber 18 coupled to the combustion chamber 12
for receiving the air fed through the intake conduit 33.
The fryer apparatus 1 of the first embodiment does not -
have an intake muffler 17 which the conventional fryer
apparatus 100 includes, as mentioned above.
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path of fuel gas supplied through the gas conduit 19; a gas overnor 22
for adjusting the gas pressure; and a gas chanber 23 di spo?Tﬁ
chanber 18. -7- El ements in ﬂmiﬁﬂmlll'
chanmber 18 are drawn by the th| nlines for clarification

chanber 18, there is, along 5

The fuel gas supply system includes: a gas conduit
18 arranged in the lower portion of the housing 31; two
electromagrietic valves 20, 21 for opening and closing

- aflow path of fuel gas supplied through the gas conduit
19; a gas governor 22 for adjusting the gas pressure;
and a gas chamber 23 disposed in the air chamber 18.

Elements in the air chamber 18 are drawn by the
thin lines for clarification. In the air chamber 18, there
is, along with the gas chamber 23, a cylindrical mixing
chamber 34 connected to and coupled with the combus-
tion chamber 12. The mixing chamber 34 has a tubular
second opening 35 formed at a position apart from the
axial center of the chamber 34. An L-shaped gas supply
conduit 36 for supplying fuel gas goes through the air
chamber 18 and has one end projecting into the mixing
chamber 34 via the second opening 35. Fuel gas is thus
supplied into the mixing chamber 34 via the gas cham-
ber 23 and the second opening 35, while the air is sup-
plied into the mixing chamber 34 via the air chamber 18
and the second opening 35.

The mixing chamber 34 and the combustlon cham-
ber 12 are connected to each other via a first opening
37. Aflame trap (not shown) is fitted into the first opening
37 to prevent back fire from the combustion chamber 12
to the mixing chamber 34. An ignition plug (not shown)
for igniting mixture of air and fuel gas and a flame rod
(not shown) for detecting the flame are further mounted
on the wall of the combustion chamber 12.

The pulse combustor 30 of the first embodiment
does not include any check valve or flapper valve, unlike
the conventional pulse combustor 11. Hot, high-pres-
sure combustion exhaust is thus partly flown back to the
mixing chamber 34, while being mostly discharged
through the tail pipes 13 by the explosion pressure. The
ever-on fan 16 continuously feeds the air to dilute the
back flown combustion exhaust with air/fuel mixture and
supply the exhaust-containing air/fuel mixture to the
combustion chamber 12. Adverse effects of the back
pressure due to the explosive combustion are sufficient-

ly reduced by the air chamber 18 the gas chamber 23,
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with the gas chanber 23, a Cy| rmdrical m xing chanber 34 connected to and

coupled with t henicsHeual b er 12. The m xing chanber 34 has a
t ubul ar second o at a position apart fromthe axial center
of the chanber 3 ﬂMﬂm TﬂﬁﬁE gas supply conduit 36 for supplying fuel
gas goes throug er 18 and has one end projecting into the
m Xxi ng chanber 34 via the second opening 35, Fuel gas is thus supplied
e e he" SRR odific BRubitie SR Lacsia YEbiRg 56Pe PO N9
mlxmg chamber 34 with respect to thefirst opening 37,
and the L-shaped structure of the gas supply conduit 36.

The pulse combustor 30 of the first embodiment ac-
cordingly attains favorable pulse combustion without a
flapper valive or check vaive for preventing the back flow,
thus being free from undesirable opening or closing
noise of the valve. The lower combustion pressure also

- reduces the combustion noise. The pulse combustor 30
thereby does not require any silencer such as an iniet
muffler or an exhaust muifler which has conventionally
been required. |

- The fryer apparatus 1 includes the filtering system
40 in a free space made by this check valve-free struc-
ture of the pulse combustor 30. -

As shown in Fig. 2, the filtering system 40 includes:
an oil reservoir 42 disposed under a draining conduit 41
connected to the bottom of the frypot 10; a filter element
43 arranged in the lower portion of the oil reservoir 43;
an oil pump 44 for returning cooking oil, cleansed
through the filter element 43, to the frypot 10; and a pip- -
ing system 45 constituting a return path of the cleansed
cooking oil. Cooking oil drained from the frypot 10 via a
draining valve 46 disposed in the draining conduit 41 is

- received in the oil reservoir 42, cleansed through the fil-

~ter element 43, and returned to the frypot 10 by the oil
pump 44.

As descnbed above, the fryer apparatus 1 of thefirst
embodiment includes the check valve-free pulse com-
bustor 30 as a heat source, which sufficiently reduces
undesirable noise without any inlet or exhaust muffler.

This valve-free structure allows the filtering system 40

" to be installed in the fryer apparatus 1 without making
the fryer apparatus unfavorably bulky, thus desirably

- saving both the space and labor in commercial cooking
- facilities. :
Although the pulse combustor of the embodlment
does not include any muffler, one or more small size
mufflers may be included to attain similar effects.
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the m xi ng chanber 34 via the air chanber 18 and the second opening 35.
The m xing chanber 34 and the conbustion chanber 12 are connected to each
other via a first opening 37. Aflame trap (not shown) is fitted into the
first opening 37 to prevent back fire fromthe conbustion chanmber 12 to
the m xing chanber 34. An ignition plug (not shown) for igniting mxture
of air and fuel gas and a flane rod (nog shown) for-
Another fryer apparatus 50 of a second embodl-
ment will be briefly described referring to Fig. 3. The fry-
er apparatus 50 has the same check valve-free pulse
combustor 30 as the fryer apparatus 1 of the first em-
bodiment, and further includes a lift system 60 instead
of the filtering system 40 of the first embodiment. The
lift system 60 holding a food basket 61 lowers food items
supported in the basket 61 into cooking oil in the frypot
10 and lifts the basket 61 up automatically when a timer
(not shown) shows elapse of a predetermined cooking
or frying time. The basket 61 may be lowered and lifted
through manual operation of control pads or buttons.
The lift system 60 includes: a motor 62 disposed
under the exhaust decoupler 14, a holder element 63
~ for holding the food basket 61; and a link mechanism 64
for vertically moving the holder element 63 correspond-
ing to rotation of the motor 62. The link mechanism 64
rotates a shaft 65 supporting the holder element clock-
wise or counterclockwise by a predetermined angle 63
through link levers 67, 68. The rotation of the shaft 65
is transmitted through link levers 69, 70 to lift up or down
the holder element 63 by predetermuned strokes.
 The basket 61 with food items is attached to the
holder element 63 in the lift-up position and is lowered
through rotation of the motor 62 driven by operation of
control switches (not shown). When the timer shows
elapse of a predetermined time, the motor 62 is again
driven to lift the basket 61 up. The lift system 60 allows
optimum cooking of food items without any skilled cook.
As described above, the fryer apparatus 50 of the
second embodiment includes the check valve-free
pulse combustor 30 as a heat source, which sufficiently
reduces undesirable noise without any inlet or exhaust
muffler. This valve-free structure allows the lift system
60 to be installed in the fryer apparatus 50 without mak- -
ing the fryer apparatus unfavorably bulky, thus desirably
saving both the space and labor for commercial cooking
facilities.
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detecting the flanme are further nounted on the wall of the conbustion
chanber 12. The pul se conbustor 30 of the first enbodi mnent does not
i'ncl ude any check valve or flapper valve, unlike the conventional pul se
conmbustor 11. Hot, high-pressure  conbustion exhaust is thus partly flown
back to the m xing chanmber 34, while being nostly discharged through the
tail pi pes 13 by the expl osion pressur@._The ever-on fan 16
continuously feeds the ahh1tgpdihute ihe back fl own.

ough the pulse combustor 30 of the embodi-

ment does not include either an air flapper valve or a

gas flapper vaive;, the fuel gas supply system may in-
clude a gas flapper valve.

“—~—————¥———__~_*__
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conbustion exhaust with air/fuel m xture and supply the

exhaust-containing air/fuel mxture to the conbustion chanber
=8- 12. Adverse effects.of the back pressure due to the explosive
conbustion are sufficiently reduced by the air : ThnsSheetHasBeenkcﬁ

z A

1. Afryerapparatus forcommercial application where-
in cooking oil in a frypot (10) is heated by means of
a pulse combustor (30) comprising: a combustion
chamber (12) for receiving a mixture of air and fuel
gas for pulsative combustion of the mixture; a mix-
- ing chamber (34) for mixing air and fuel gas and be-
- ing coupled with said combustion chamber (12) via-
an opening (37) having a flame trap to pass the air/
fuel mixture to said combustion chamber; an air
supply system (16, 18) and afuel gas supply system
(19-23) respectively for supplying air and fuel gas
to said mixing chamber (34) via another opemng
(35); charactenzed by

Claims

(i) the air sUpply system (16, 18) of said pulse
‘combustor (30) being free of a check valve for
preventing back flow of combustion exhaust in-
to said air supply system, -
(ii) the air supply system having an ever-on fan
(16) for continuously feeding air to the mixing
chamber (34) and for diluting combustion ex-
haust flowing back to said mixing chamber (34)
with air/fuel mixture, and for supplying the ex-
haust-containing air/fuel mixture to said com-
bustion chamber (12), and | |
(iii) the mixing chamber opening (35) by which
gas and air are admitted to said chamber being
eccentric relative to the opening (37) by which
the air/fuel mixture is passed to the combustion
chamber (12).

2. A fryer apparatus in -accordance with claim 1,
‘wherein the fuel gas supply system (19-23) of said
pulse combustor (12) is also free of a check valve
for preventing back flow of combustion exhaust into

~ said fuel gas supply system.
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chanber 18, the gas chanber 23, the eccentric structure
openi ng 35 of the m xing chanber 34 with respect to theﬂ;srsﬁée:‘ﬁ ni §czd
i

and the L-shaped structure of the gas supply conduit 36. Ei‘ml
e
[EARN G

conmbustor 30 of the first enbodi ment accordingly attains

conmbustion without a flapper valve or check valve for pre

flow, thus being free from undesirabl eldpening or closing noise of the
val ve. The | ower conbustion pressure al so reduces the conbustion noi se.

3. A fryer apparatus in accordance with claim 1 or
claim 2, further comprising a filtering system (40)
‘for cleansing used cooking oil by filtering particulate
food items from the cooking oil drained from said

frypot (10).

4. A fryer apparatus ih éccordance with claim 1, 2 or _
3, further comprising a lift system (60) for raising
and lowering food items from and into said frypot.

5. Apparatus according to claim 1, wheyein at least
one tail pipe (13) is coupled to said combustion
- chamber (12) for discharging combustion exhaust
from said combustion chamber, an exhaust decou-
pler (14) is coupled with said tail pipe (13), and air
chamber (18) of said air supply system is coupled
with said mixing chamber (34) via the opening (35)
which is formed on a face of the mixing chamber
opposite to said first opening (37), a gas supply con-
duit (19) of the fuel gas supply system is going
through said air chamber (18) and having one end
projecting toward said mixing chamber (34) at the
opening (35) to which the air chamber (18) is cou-
pled. ' ' _ :

6. A fryer apparatus in accordance with claim 3,
wherein said filtering system (40) comprises: an oil
reservoir (42) disposed under a draining conduit
(41) connected to the bottom of said frypot (10); a
filter element (43) arranged in the loweér portion of
said oil reservoir (42); an oil pump (44) for returning
cooking oil, cleansed through said filter element, to
said frypot; and a piping system (45) constituting a
return path of the cleansed cooking oil.
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The pul se conbustor 30 thereby does not require any silencer such as an
inlet nmuffler or an exhaust muffler which has conventionally been

Fequired. The fryer apparatus 1 includes the filtering system40 in a
free space made by this check valve-free structure of the pul se conbust or

30. As shown in Fig. 2, thefllterlng system 40 includes: an oi |
reservoi r 42 -di sposed under a draining d@duit 41 :

7. A fryer apparatus in accordance with claim 4,
wherein said lift system comprises: a motor (62)dis-
posed under said exhaust decoupler (14); a holder
element (63) for holding a food basket (61); and a
link mechanism (64) for vertically moving the holder
element (63) responsive to the rotation of the motor.

[ —
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connected to the bottomof the frypot 10; a filter element 43 arranged in
the I ower portion of the oil reservoir :43; an il punp 44.-for returning -
c€ooking oil, cleansed through the = filter elenent 43, to-the frypot 10;

and a piping system 45 constituting a return path of the cleansed cooking
oil. Cooking oil drained fromthe frypot 10 via a draining valve 46

di sposed in the draining conduit 41 is received in the oil reservoir 42,

cl eansed through the filter elenent 43, 1and returned to the frypot 10 by
the oil punp 44.
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As descri bed above, the fryer- apparatus 1 of the first

-9 - enbodi ment includes the check val ve-free pul se conbustor 30 as a heat
sour ce, which _suffl ciently reduces undesirable. noise without any inlet or
exhaust muffler. This valve-free

-
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3
structure allows the filtering system40 to be installed in the fryer
apparatus 1 without making the fryer apparatus unfavorably bulky, thus -
desirably saving both the space and |abor in comrercial cooking

facilities. Al t hough the pul se conbustor. of the enbodi nent does not . .
i ncl ude- any nuffler, one or nore snmall size nufflers may be included to
attain simlar effects. Anot her fryer apparatus 50 of a second

enbodi rent will be briefly described re3erring to Fig. 3. The fryer
“appar at us o
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50 has the sane check val ve-free pul se conbustor 30 as the fryer apparatus

1 of the first enbodinment, and further incliudes a lift system 60 instead

of the filtering systemd40 of the first enmbodinment. The lift system 60

hol ding a food basket 61 |owers food itens supported in the basket 61 into

cooking oil in the frypot 10 and lifts the basket 61 up automatically when
a timer (not shown) shows el apse of a ﬁredeternined cooking or frying

time. The basket 61 may
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be Idmered and lifted through manual operation of control'
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FRYER APPARATUS IN COMMERCIAL APPLICATION

The present invention relates to a fryer apparatus for

commercial application, which includes a pulse combustor as a

heat source.

Fryer or deep fat frying apparatus including a pulse
combustor as a heat source has been widely used in
commercial cooking of food items such as french fries'énd
breaded chicken. The combustor has a repetitive explosion
and combustion cycle, and heats cooking oil
contained in a frypot with heat transmitted through a
combustion chamber and a tail pipe wall. Fig. 4 is a
schematic view showing a convehtional Eryer apparatus 100
with a pulse combustor.

The conventional fryer apparatus 100 includes: a frypot 10
which is filled with cooking liquid or oiI.for deep fat
frying frozen food items; and a pulse combustor 1ll for

-heating the cooking o0il contained in.the frypot 10. The
pulse combustor 1l has a combustion-exhaust system, an air
supply systeﬁ, a fuel gas supply system, and an electric
installation system 27 for controlling pulse combustion.

The combustion-exhaust system ihcludes: a cbmbustion
chamber 12 disposed in the frypot 10 for pulse combustion;
tail pipes 13 constituting an exhaust conduit of hot
combustion bypfoducts from the combustion chamber 12; an
exhaust decoupier 14 connecting to the tail pipés 13; and two

exhaust mufflers 15, 15°' couplea with the exhaust decoupler
This is the replacement sheet
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rotation of the shaft 65 is transmtted through link |evers

- 10 - 69, 70 to lift up or down the holder elenment 63 by predeterm ned
St rokes. The basket 61 with food itens is attached to the hol der

-2 -
14.

The air supply system for supplying.air'to the combustion
chamber 12 includes: a fan 16 feeding the air for combustion;
an intake muffler 17 connecting to the fan 16 in the air flow
path; and an air chamber la_coupled to the combustion chamber
12 for receiving the air fed through the intake muffler 17.

The fuel gas supply syétem includes: two electromagnetic
valves 20, 21 for opening and closing a flow path of fﬁel gas
supplied through a gas conduit 19; a gas governor 22 for
adjusting the gas pressure; and a gas chamber 23 disposed in
the air chamber 18. Elements in thé air chamber 18 are drawn
by the thin lines for clarification.

The fuel gas supplied into the gas chamber 23 and the air
supplied into the air chamber 18 are mixed with each other in
a mixing chamber 24 arranged in the intake side of the
combustion chamber 12. A mixture of the air and the fuel gas
is then fed into the combustion chamber 12 at which the
mixture is ignited and explosively combusted. The negative
pressure generated immediately after the explosion allows
further admission of the fuel gas and the air for the
subsequent combustion. Heat generated in such a cyclic
explosion and combustion is applied through the walls of the
combustion chamber 12 and the tail pipes 13 to heat coéking
oil in the frypot 10.

The pulse combustor 11 is further provided with a gas
flapper valve 25 and an air flapper valve 26 respectively
mounted at the inlets of the fuel gas and the air into the
mixing chamber 24 to prevent back flow of combustion exhaust
into the gas supply system or the fuel gas supply system due
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elenent 63 in the |ift-up position and is |owered through rotation of the
not or 62 driven by operation of -control switches (not shown). Wen the
timer shows elapse of a predetermined tine, the notor 62 is again driven
tolift the basket 61 up. The lift system 60 all ows optinum cooki ng of
food itens without any skilled cooR. 3" = As described above, the fryer
appar at us 50 ekpldeivecoconbustboni netheseact Lapset heahesk2val 2&-dIeee pul se

conmbustor 30

. in response to the combustion pressure for preventing the
back flow and open in response to the negative pressure
generated immediately'after the explosive combustion to feed
the gas and the air to the mixing c¢hamber 24.

In the pulse combustor 1l thus constructed, there is
undeéirably large noise due to oéening and closing of the gas
flapper valve 25 and the air flapper valve 26, along with
combustioﬁ noise due to high combustion pressure. The
conventional.fryer apparatus 100 includes silencers for
noise reduction, that is, the intake muffler 17 and the

exhaust mufflers, 15, 15', which occupy relative large spaces

and thereby make the fryer apparatus 100 itself undesirably
large.

* In a commerical cooking application, this bulky fryer
apparatus makes it difficult to add soﬁe convenient labour-
savin§ functions such as a lift system for elevating and
soaking food items from and into the frypot, or a filtering
system for cleansing usea cooking oil by filtering

particulate food matter from the oil drained from the frypot.

An object of the invention is accordingly to provide an
improved fryer apparatus for commercial application, which
includes a smaller-sized pulse combustor as a heat source.

Another object of the invention is to allow the fryer
apparatus to inélude a labour;saving system such as a lift
system or a filtefing system.

The above and other related objects are realized by a
fryer apparatusfcm'commercial application, wherein cooking
coil in a frypo; is heated by means of a pulse combustor,
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as a, heat source, which sufficiently reduces undesirable noise w thout any
i nl et or exhaust nuffler. This valve-free structure allows the |ift system
80 to be installed in the fryer apparatus 50 without nmaking the fryer
apparatus unfavorably bul ky, thus desirably saving both the space and

| abor for commercial cooking facilit#es. Al t hough t he pul se conbust or
30 of t he vémisidi ilentudiees aictombusiti omleckamber &nrarecelizppgr mixkueeonfa

gas fl apper val ve, the fuel gas supply system may include a gas -fl| apper
val ve. 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 the air to the mixing chamber; and a
fuel gas supply system for supplying fuel gas to the miking
chamber. ' |

The improvemént of the invention is characterized in that
the air supply system of the pulse combustor does not have a
check valve for preventing back flow of combustion exhaust
into the air supply syétem. The.air supply system instead
has an ever-on fan for continuously feeding the air to the
mixing chamber and for diluting combustion exhaust back flown
to the ﬁixing chamber with air/fuel mixture and supplying the
exhaust-containing air/fuel mixture to the combustion
chamber. The fuel gas #upply system may also be free of a
check valve for preventing back flow of combustion exhaust
into the fuel gas supply system. |

Since the pulse combustor in the fryer apparatus of the
invention does not include a check wvalve in the air supply
system, there is no opening or closing noise. The lower
cémbustion pressure of such pulse combustor further reduces
combustion noise. The ensuing noise removal or reduction
allow silencers or mufflers to be removed from or at least
down-sized in the pulse combustor, thereby making the fryer
apparatus itsélf favorably small and compact.

The reduction or down-sizing of silencers or mufflers

allows a certain free space in the fryer apparatus, which may
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Since the invention may be enbodied in other forns mnthout departing from

the’ scope or spirit of essential characteristics thereof, it is clearly
sunder st ood that the above enbodi nment

is only ilustrative and not
restrictive in any sense. The spirt®H -and scope of the present |nvent|on
is  |ini tbysoanglegdet Refidies 198 sHS tefdadeFlgansing used cooking

oil by filtering particulate food matter from the oil

draimed #rom the frypot or a lift system for elevating and

soaking food items from and into the frypot.

The present invention will be described by way of

example only with reference to the accompanying drawings,

in which:

Fig. 1 is a schematic view showing a fryer apparatus for
commercial application as a first embodiment of the
invention; | -

Fig. 2 is a schematic view showing structure of a
filtering system for cleansing used cooking oil, incorporated
in the fryer apparatus of Fig. 1;

Fig. 3 is a schematic view showing a fryer apparatus for
commercial application as a second embodiment of the
invantion; and

Fig. 4 is a schematic view showing a conventional fryer

apparatus in commercial application.

Fig. 1 is a side Qiew (side-panel omitted) schematically
showing a fryer apparatus for commercial application as a
firat embodiment of the invention. 1In the description below,
the same elements as those in the prior art fryer apparatus
explained according to Fig. 4 have the same numerals.

A fryer apparatus 1 for commercial application includes: a
frypot 10 which is filled with cooking oil; a pulse combustor
30 for heating cooking oil in the frypot 10; a filtering

| system 40 for cleansing used cooking oil by filtering.
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CLAI M5: 1. A fryer apparatus for comrercial application wherein
cooking oil in a frypot (10) is heated by neans of a pul se conbustor (30)
sconpri sing: a combustion chanber (12) for receiving a mxture of air and
fuel gas for pulsative conbustioq_gt the m xture; a m xing

particulate food matter from the oil drained from the frypot

10; and a casing 31. The pulse combustor 30 has a |

combustion-exhaust syst=m, an air supply system, and a fuel

gas supply-system. |

The combustion-exhaust system includes: a combustion.

chamber 12 disposed in'the frypot 10 for pulse combustion;

tail pipes 13 constituting an exhaust conduit of hot

combustion byproducts from the combustion chamber 12; an

exhaust decoupler 14 connecting to the tail pipes 13; and an

exhaust conduit 32 coupled with the éxhaust decoupler 14.

The fryer apparatus 1 of-the first embodiment does not have

exhaust mufflers 15,'15' which the conventional fryer

apparatus 100 includes, as mentioned above.

The air supply system for supplying air to the combustion

chamber 12 includes: a fan 16 feeding the air for combustion
via an admission opening (not shown) formed ih the bottom of
the casing 31; an intake conduit 33 through which the air
fed by the fan 16 flows; and an air chamber 18 coupled to.the
combustion chamber 12 for receiving the air fed through the
intake conduit 33. The fryer apparatus 1 of the first
embodiment does not .have an intake muffler 17 which the
conventional fryer apparatus 100 includes, as mentioned
above.

‘The fuel gas supply system includes: a gas conduit 19
arranged in the lower portion of the housing 31; two
electromagnetic'vélves 20, 21 for opening and closing a flow
path of fuel éas sﬁppligd through the gas conduit 19; a gas
governor 22 for adjusting the gas pressure; and a gas chamber

23 disposed in the air chamber 18.
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chanber (34) being coupled with and connected to said conbustion chanber
(12) for mxing air and fuel gas and supplying the air/fuel mxture to
sai d conmbustion chanber; an air supply system (16, 18) for supplying the
air to said mxing chanber; and a fugl- gas supply system (19-23) for :
suppl yi ng fudlegentiso inaitthemaiirnghambarbd8 @34) drewar byt dhiez &dhilpy ltimesai r
supply system (16, 18) of said pul se conbustor (30) being free of a check
val ve for forewdmuifg deddien.| ownoftheomtigs chember 18, there is, along
| with the*gas chamber 23, a cylindrical mixing champber 34
connected to and coupled with the combustion chamber 12. The
mixing chamber 34 hés a tubular second opening 35 formed at a
position apart from the axial center of the chamber 34. An
L-shaped gas supply conduit 36 for supplying fuel gas goes
through the air chamber 18 and has one end projecting into
the mixing chamber 34 via the second opening.35. Fuel gas is
thus supplied into the mixing chamber 34 via the gas chamber
23 and the second opening 35, while the air is supplied into
the mixing chamber 34 via the air chamber 18 and the second
opening 35.

The mixing chamber 34.and the combustion chamber 12 are

connected to each other via a first opening 37. A flame tiap

| (not shown) is fitted into the first opéning 37 to prevent
back fire from the combustion chamber 12 to the mixing
chamber 34.. An ignition plug (not shown) for igniting
mixture of air and fuel gas and a flame rod (not shown) for
detecting the flame are further mounted on the wall of the
combustion chamber 12.

The pulse combusﬁor 30 of the first embodiment does not
include'any check valve or flapper valve, unlike the
conventional pulse combustor 11. Hot, h;gh-pressure
combustion exhaust is thus partly flown back to the mixing
chamber 34, while being mostly discharged through the tail
pipes 13.by the explosion pressure. The ever-on fan 16
continuously feeds the air to dilute the back flown

combustion exhaust with air/fuel mixture and supply the

exhaust-containing air/fuel mixture to the combustion chamber
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exhaust into said air supply system

accordance with claim11, wherein the air supply systemof said pul se
conbustor has an ever-on fan (16) for continuously feeding air to the
m xi ng chanber (34) and for diluting conbustion exhaust flow ng back to
said mixing chamber (34) with air/fdet nixture, and for supplying the
exhaust - l2ent Advengeaief/flegsls Wifx thee bagks finessnritu - Hditer

2. A fryer apparatus in

explosive combustion are sufficiently reduced by the air
chamber 18, the gas chamber 23, the eccentric structure of

_ the second opening 35 of the mixing chamber 34 with respect
to the first opening 37, and the L-shaped structure of the
gas supply conduit 36. |

The pulse combustor 30 of the first embodiment accordingly
attains favorable pulse combustion without a flapper valve or
check valve for preventing the béck flow, thus.being free
from undesirable opening or closing nocise of ;he valve. The
lower combustion pressure also reduces the combustion noise;
The pulse combustor 30 thereby does not require any silencer
such as an inlet muffler or an exhaust muffler which has
conventionally been required.

The fryer apparatus 1 includes the filtering system 40 in
a free space made by this check valve-free structure of the
pulse combustor 30.

As shown in Fig. 2, the filtefing system 40 includes: an
oil reservoir 42 disposed under a draining conduit 41
connected to the bottom of the frypot 10; a filter element 43
arranged in the lower portion of the oil reservoir 43; an oil
pump 44 for returning cooking 0il, cleansed through the
filter eiement 43, to the frypot 10; and a piping system 45
constituting a return path of the cleanséd cooking oil.
Cooking oil drained from the frypot 10 via a draining valve
46 disposed in the draining conduit 41 is received in the oil
reservoir 42,'c1eansed through the filter element 43, and
returned to the frypot 10 by the oil pump 44.

As described above, the fryer apparatus 1 of the first
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(12). 3. A ffyer apparatus in accordance with claim 2, wherein

~the‘fuel gas supply system (19-23) of said pul se conmbustor (12) is also
free of a check val ve for -12 -

-9-
embodiment includes the check valve-free pulse combustor 30

as a heat source, which sufficiently reduces undesirable-
noise without any inlet or exhaust muffler. This valve-free
structure allows the filtering system 40.to be installed ind
the fryer apparatus 1l without making the fryer apparatus
unfavorably bulky, thus desirably saving both the space and
labor in commercial cooking facilities.

Although the pulse combustor of the embodiment does not
include any muffler, one or more small size mufflers may be
included to attain similar effects.

Another fryer apparatus 50 of a second embodiment will be
briefly described referring to Fig. 3. The fryer apparatus
S0 has the same check valve-free pulse combustor 30 as the
fryer apparatus 1 of the first embodiment, and further
includes a lift system 60 instead of the filtering system 40
of the first embodiment. The 1lift syséem 60 holding a food
basket 61 lowers food items supported in the basket 61 into
cooking oil in the frypot 10 and lifts the basket 61 up
automaticaliy when a timér (not shown) shows elapse of a
predetermined cooking or frying time. The basket 61 may
be lowered and lifted through manual operation of control
pads or buttons. |

The lift system 60 includes: a motor 62 disposed under the
exhéust decoupler 14; a holder element 63 for holding the
food basket 61; and a link mechanism 64 for ver;ically moving
the holder element 63 corresponding to rotation of the motor
62. The link mechanism 64 rbtate§ a shaft 65 supporting the
holder element clockwise or counterclockwise by a
predetermined angle 63 through link levers 67, €8. The

rotation of the shaft 65 is transmitted through link levers
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preventing-back flow of conbustion exhaust into said fuel gas supply
system 4. A fryer apparatus in accordance with claiml1l, 2 or 3
further conprising a filtering system (40) for cleansing used cooking oi
by filtering particulate food items Irom the cooking oil drained fromsaid

frypot (10 é yer apparatus in accordance wth claiml1, 2, 3
or 4 furtf8r &BnpPi Pﬁé aplPFtd§V§téﬁF(69}dﬁérelement 63 by

predetermined strokes.

The basket 61 with food items is attached to the holder
element 63 in the lift-up position and is lowered through
rotation of the motor 62 driven by operation of cpntrol
switches (not shown). When the timer shows elapse of a
predetermined time, the motor 62 is again driven to lift the
basket 61 up.' The lift system 60 allows optimum cooking of
food items withéut-any skilled cook.

'As described above, the fryer apparatus 50 of the second
embodiment includes the check valve-free pulSe combustor 30
as a heat source, which suffiéiéntly reduces un@esirable
noise without any inlet or exhaust muffler. This valve;free
structure allows the lift system 60 to be installed in the
fryer apparatus 50 without making the fryer apparatus
unfavorably bulky, thus desirébly saving both the space and
labor for commercial cooking facilities.

Although the pulse combustor 30 of the embodiment does not
include either an air flapper valve or a gas flapper valve,
the fuel gas supply system may include a gas flapper valve.

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 onlj illustrétive and not restrictive in
any sense. The spifit_and scope.of the present invention is

limited only by the terms of the appended claims.

This is ihe reptacement sheet

{ 2 SEP 1398

Dat_e:



raising and lowering food itenms fromand into said frypot. 6 A

fryer apparatus for commercial application wherein cooking oil in a frypot
{10) is heated by neans of a pul se conbustor (30), said pul se conbustor
conpri si ng: a conbustion chanber (12) for receiving a mxture of air
and fuel gas for pul sative combustion;-11 -

CLAIMS:

l. A fryer apparatus for commercial application
wherein cooking oil in a frypot (10) is heated by means
of a pulse ccmbustor (30) comprising: a combustion
chamber (12) for receiving a mixture of.air and fuel
gas for pulsative combustion of the mixture; a mixing
chamber (34) being coupled with and connected to said
combustion chamber (12) for mixing air and fuel gas and
supplying the air/fuel mixture to said combustion
chamber; an air supply system (16, 18) for supplying
the air to said mixing chamber; and a fuel gas supply
system (19-23) for supplying fuel gas to said mixing
chamber (34); characterized by the air supply system
(16, 18) of said pulse combustor (30) being free of a

] check valve fof preventing back flo& of combustion
exhaust into said air supply system.

2. A fryer apparatus in accordance with claim 1,
wherein the air supplf system of said pulse combustor
has an ever-on fan (16) for continuously feeding air to
the mixing chamber (34) and for diluting combustionl
exhaust flowing béck to said mixing chamber (34) with
air/fuel mixture, and for supplying the exhaust-
containing air/fuel mixture to said combustion chamber
(12).

3. A fryer appératus in 3ccord§nce with claim 2;
wherein the fuel gas supply system (19-23) of said

pulse combustor (12) is also free of a check valve for
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at | east one tail pipe (13) coupled to said conbustion chanber (12) for
~di schargi ng conbustion exhaust from said conbustion chanber; an
éxhaust decoupler (14) coupled with said tail pi pe (13); a m xing
chanmber (34) being coupled with and connected to said conbustion chanber
(12) via a first opening (37) havimglda-flame trap, for mxing the air

and fuel gas apd,SHERLY' BPcRNebk/ bECLoRbiLYi8nl L3t into said

fuel gas supply system.

4., A fryer apparatus in accordance with claim 1,
2 or 3 further comprising a filtering system (40) for
cleansing used cooking o0il by filtering particulate
food items from the c¢ooking o0il drained from said
frypot (10).

5. A fryer apparatus in accordance with claim 1,
2, 3 or 4 further comprising a lift system (60) for
raising and lowering food items from and into said
frypot. |

6. A fryer apparatus for commercial application
wherein éooking 0il in a frypot (10) is heated by means
of a pulse combustor (30), séid pulse combustor
comprising:

a combustion chamber (12) for receiving a mixture
of air and fuel gas for pulsative combustion;

at least one taii'pipe (13) coupled to said
combustion chamber (12) for discharging combustion
exhaust from said combustion chamber;

an exhaust decoupler (14) coupled with said tail
pipe (13);

a mixing chamber (34)'being coupled with and
connected to said combustion chamber (12) via a first

~opening (37) having a flame trap, for mixing the air

and fuel gas and supplying an air/fuel mixture to said

(I
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conbusti on chamber; -13 - an air

chanber (18) being coupl ed with and connetted to said mxing chanber (34)
via a second opening (35) forned on a face opposite to said first

-13 -

an air chamber (18) being coupled with and
connerted to said mixing chamber (34) via a second
opening (35) formed on a face opposite to said first
opening (37), for supplying the air to said mixing
chamber;

a gas supply conduit (19) for supplying the fuei
gas to said mixing chamber (34), said gas supply
conduit going through said air chamber (18) and having
one end projecting to connect with said mixing chamber
(34) via said second opening (35); and

an ever-on fan (16) fqr continuously feeding the
air to said mixing chamber (34), for diluting
combustion exhaust flowing back to said mixing chamber
with air/fuel mixture, and for supplying the exhaust-
containing air/fuel mixture to said-combustion chambe:
(12).

7. A fryer apparatus in accordance with claim 6,
wheréin said second oéening (35) is positioned
eccentrically with respect to said.first opening (37).

8. A fryer apparatus in accordance with claim 6,
or claim 7, further comprising a filtering system (40)
for cleansing used cooking oil by filtering particulate
food items from the cooking oil drained from said
frypot (10).

9. A fryer apparatus in accordance with claim 8§,
wherein said filtering system (40) comprises: an oil

reservoir (42) dispésed under a draining conduit (41)
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openiing (37), for supplying the air to said mxing chanber; a gas
supply conduit (19) for supplying the fuel gas to said m xing chanmber
(34), said gas supply conduit going through said air chanber (18) and
having one end projecting to connect with said m xing chanber (34) via

sai d second opening (35); and an gver-on fan (16) for continuously
feeding the

connected to the bottom of said frypot (10); a filter
element (43) arranged in the lower portion of said oil
reservoir (42); an oil puﬁp (44) for returning cooking
oil, cleansed through said filter element, to said
frypot; and a piping system (45) constituting a return
path of the cleansed cooking oil.

10. A fryer apparatus in accordance with claim 6,
7. 8 or 9, further comprising a lift system (60) for
raising and lowering food items from and into said
.frypot (10).

11. A fryer épparatus in accordance with claim
10, wherein said lift system comprises: a motor (62)
disposed under said.exhaust decoupler (14); a holder
element (63) for holding a food basket (61); and a link
mechanism (64) for Qertically moving'the holder element

(63) responsive to rotation of the motor.

P ¢ L O M0§s =
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air to said mxi ng chanber (34), for diluting conbustion exhaust fl ow ng
back to said mxing chanber with air/fuel mxture, and for supplylng t he
exhaust- containing air/fuel mxture to said conbustion chanber

7. A fryer apparatus in accordance with claim6, whererrs <
opening (35) is positioned eccentrical IL% wi th respeaets SBFEBH
openi ng (37). 8. A fryer appar§EST I n accoroanceeﬁﬁﬁ 67

FRYER APPARATUS IN COMMERCIAL APPLICATION

An improved fryer apparatus (10, 50) includes a
small size pulse combustor (12) and an additional
labour-saving arrangement such as a filtering system
(40) or a lift system. The pulée combustor (12) does
not include a check valQe or flapper valve for
preventing back flow of combustion exhaust in an air
supply system (16,'18), This valve-less sfructure of
the pulse combustor (1l2) yields sufficient noise
reduction without needing any éilencer or muffler and

provides free space to accommodate the filtering system

(40) or the lift system.
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or claim?7, further conprising a filtering system (40) for cleansing used
cooking oil by filtering particulate food itens fromthe cooking oi
drained fromsaid frypot (10). 9. A fryer apparatus in accordance
with claimS8, wherein said filtering system (40) conprises: an oi
reservoir (42) disposed under a draining conduit (41)

1/4
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-14 - connected to the bottomof said frypot (10); a filter elenent (43)
arranged in the ower portion of said oil reservoir (42); an oil punp (44)
for returning cooking oil, cleansed through said filter elenment, to said
frypot; and a piping system (45) constituting a return

2/4
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pat h.of the cleansed cooking oil. 10. A fryer apparatus in accordance
‘Wth claim6, 7, 8 or 9, further conprising a lift system (60) for

rai sing and lowering food itens fromand into said frypot (10). 11.
A fryer apparatus in accordance with claim 10, wherein said lift system
conprises: a notor (62) disposed under said exhaust decoupler (14); a

hol der elenent (63) for holding a food basket (61); and a |ink

3/4
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nmechani sm (64) for vertically noving the holder elenent (63) responsive to
rotation of the notor.

-
Qo
[
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COMMERCIAL FRYER APPARATUS

~An improved fryer apparaéus (10, 50) includes a
small size pulse combusﬁor (12) and an additional
labour-saving arraangement such as a filtering system
- (40) or a lift system. The pulse combustor (12) does
not include a check valve or flapper valve for
preventing back flow of combustion exhaust in an air
supply system (16, 18). This valve-less s£ructure of
the pulse combustor (1l2) yields sufficient noise
reduction without needing any silencer of muffler and
provides free space to accommodate the filtering system

(40) or the lift system.
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FRYER APPARATUS IN COMMERCIAL APPLICATION

An improved fryer apparatus (10, 50) includes a
small size pulse combﬁstor (12) and an additional
labour-saving arrangement such as a filtering system
(40) or a lift system. The pulse combustor (12) does
not include a check valve or flapper valve for
preventing back flow of combustion exhaust in an air
supply system (16, 18); This valve-less sﬁructure of
the pulse combustor (12) yields sufficient noise
reduction without needing any silencer or muffler ahd
provides free space to accommodate the filtering system

(40) or the lift system.

Figure 1




