SPECI FI CATI ON FRYER TECHNI CAL FI ELD [0001] The present invention rel ates
to a fryer mainly used for business purposes and nore particularly to a

L “fryer equipped with a device for automatically renoving deep-fried batter
balls and an automatic cooking oil cleaning device to keep the cooking oi

clean, prevent its degradation and thereby extend its useful life.
BACKGROUND ART [0002] Conventional fryers store a specified anount of
cooking oil in an oil tank and heat it with a gas or electric heater. Wth

the cooking oil heated to a set tenperature, the fryer stands by and food
materials are thrown in for frying. After a predeterm ned cooking tine,
the fried food is taken out and gpgt1eicpagen or an oil draining pan to
renove excess oil. Now the frying operation is conplete. Therefore, with

t he conventional fryer the cooki ng oFRYERenai ns at hi gh tenperatures
continuously even when no frying operation is performed. [0003] The
convent i DEgHNiCp&r FCEbDot easily col |l ect deep-fried batter balls that

di sperse fromfood ingredients into the - 1 :

[0001]

The present invention relates to a fryer mainly used for
business purposes and more particularly to a fryer equipped
with a device for automatically removing deep—fried batter
balls and an automatic cooking o0il cleaning device to keep
the cooking oil clean, prevent its degradation and thereby
extend its useful life.

BACKGROUND ART
[0002]

Conventional fryers store a specified amount of cooking
oil in an oil tank and heat it with a gas or electric heater.
With the cooking oil heated to a set temperature, the fryer
stands by and food materials are thrown in for frying. After
a predetermined cooking time, the fried food is taken out and
put on paper or an oil draining pan to remove eXcess oil.

Now the frying operation is complete.

Therefore, with the conventional fryer the cooking oil
remains at high temperatures continuously even when no frying
operation is performed.

[0003]

The conventional fryer cannot easily collect deep-fried

batter balls that disperse from food ingredients into the




cooking oil during the frying process, colloidal materials drifting away
fronlthe food being fried, and inpurities including water, snell and fat
flownng out of the food nate- rial. These unwanted materials that stay |ong
in the cooking oil cause early degradation of the oil and darken its
.color, which in turn contam nate the food. Further, since coll oidal
floating oil dirt and deep- fried batter balls adhere to food and sidewalls
of the oil tank, the oil nust be filtered into a separate contai ner every
day to let floating substances to settle over tinme and the interior of the
oil tank cl eaned every day. [0004] Generally, a range of tenperature of
the fryi egokaaki 841 aulriagr ees Wirying peopesaluceliandelt hateadedber ates
early degradation and oxidation of oil. In the conventional fryer, it is
necessar yirtidtiagsawayl drgem dhantficby bblngoﬁrmgd0|Bndolmpugétlﬁénperature in
a short tinme and to prevent its tenpera- ture drop during the fry

process andludindr opped, ﬁmedﬁeﬁndlﬁaﬁofﬂﬁElQQtOpénﬁérébﬁréoPﬁ Qa§ﬁort

time. For this reason, the heater |is_operated at a te éﬁure ﬁaer t han
the set riédperihase Bﬁwﬁhéeéoﬁﬁtﬂﬁlﬁiﬁ thpt $HRY ol 919 Act® t he
surface of _the heater _in particul.ar O% %gsjec ed t.0

t enper at Gid CRATS KLt e iGRe! sPLlTRPE géf%ﬁgré 5SC§egrédat|on
and oxid%%h%p Qf %%%nF%%%%n%unat% the food.

Further, since colloidal, fleoating oil dirt and deep-
fried batter balls adhere to food and sidewalls of the oil
tank, the oil must be filtered into a separate container
every day to let floating substances to settle over time and
the interior of the oil tank cleaned every day.

[0004]

Generally, a range of temperature of the frying cooking
0il agrees with a temperature range that accelerates early
degradation and oxidation of oil. 1In the conventional fryer,
it is necessary to raise a large quantity of cooking oil to a
set temperature in a short time and to prevent its tempera-
ture drop during the frying process and, if dropped, recover
it to the set temperature in a short time. For this reason,
the heater is operated at a temperature higher than the set
temperature of the cooking oil. So, the oil in contact with
the surface of the heater in particular is subjected to a far
higher temperature than the set temperature.

[0005]

This accelerates degradation and oxidation of the cooking



oil, increases oil snoke and evaporation, and rapidly changes the

conp05|t|on of the oil. As a result, the conventional fryer needs to
replace the cooking oil frequently, giving rise to a problemof a hi
econom ¢ burden. [0006] In cooking, food materials are often covered

batters

or bread crunbs for frying. During frying, a |arge vol une of

batter and crunbs cones off the food, disperses into the cooking oi

heat ed and carboni zed. This in turn darkens the oil and over tinme de
its quality. There- fore, to nmaintain the quality of the cooking oil,
deep-fried batter balls and other discharged substances nmust be renoved
frequent byl, Howevreasekhios 1r efdkal anar kvapodationayl andonapddler chgnyhe
conveni ence of the frying process and the construc- tion of the fryer.

[ 0007]
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i dati on and degradation of the oil. 3

In cooking, food materials are often covered with batters
or bread crumbs for frying. During frying, a large volume of
batter and crumbs comes off the food, disperses intc the
cooking oil and is heated and carbonized. This in turn
darkens the oil and over time degrades its quality. There-
fore, to maintain the quality of the cooking cil, deep-fried
batter balls and other discharged substances must be removed
frequently. However, this removal work is difficult consid-
ering the convenience of the frying process and the construc-
tion of the fryer.

[0007]

During the frying process, water in the food is replaced
with the cooking oil. A large amount of water and water
vapor flows out of the food into the atmosphere and the
cocking oil. The water discharged into the atmosphere turns
into smoke and, along with the oil, into o0il mist, contami-
nating the interior of the kitchen and equipment. Further,
the water released intoc the cooking oil mixes with the oil
over time, contributing to oxidation and degradation of the

oil.

t he



[0008] The water that did not mx with the cooking oil after be ing
released into the oil remains in a lowtenperature oil |ayer between a

| ower part of the heater and the bottomof the oil tank. If the fryer is
kept in operation for a long period of tine, the oil tenperature in the
Jowtenperature oil layer increases and the water remaining at the bottom
of the oil tank begins to evaporate, noving up fromthe | ow tenperature
oil layer to a high-tenperature cooking oil layer. As it rises, the water
is further heated and continues to expand its volunme until it is released
into the atnosphere froman oil surface. If this process is continued,
there is a rijgkogff the oil flow ng over the oil tank. [0009] For renoving
fine particles of the deep-fried batter balls and |ipid substances, a
means i s avaThabwetky whiathdidenotowkikngithl thescdphingoail aéreveleof the
deep-fried batter balls floating in the oil as_by filter paper and then

cl eaned ibg aedkeasedr iasot kbeoplili semainenéd BolOWeteBARIAWAER PAls neans,

however, the water released into the oil cannot be rﬁEDvEd iuffi%iently.
It is al 8Y8TF between: 8 deresdr Pethe OfctBanNRGEELCANE FBCt RBEFPYePti s used.

[0010]  Patent, docurent, L: Japanese Patgnt Dl sclosure No- 55540249 - 4

period of time, the oil temperature in the low-temperature

0il layer increases and the water remaining at the bottom of
the o0il tank begins to evaporate, moving up from the low-
temperature oil layer to a high-temperature cooking cil layer.
As it rises, the water is further heated and continues to
expand its volume until it is released into the atmosphere
from an oil surface. If this process is continued, there is

a risk of the oil flowing over the oil tank.

[0009]

For removing fine particles of the deep-fried batter
balls and lipid substances, a means is available by which the
cooking oils is drawn out, removed of the deep-fried batter
balls floating in the oil as by filter paper and then cleaned
by a cleaner as the oil is returned to the tank. With this
means, however, the water released intoc the oil cannot be
removed sufficiently. It is also difficult to perform the
cleaning each time the fryer is used.

[0010]

Patent document 1: Japanese Patent Disclosure No. 55-

40249



Pat ent docunent 2: Japanese Patent Disclosure No. 60-9426 Patent docunent
.3: Japanese Patent Disclosure No. 5-68440 [0011] The above-descri bed
conventional fryer keeps the cooking oil at an elevated tenperature at al
times even when not in wuse, in order to be ready at any tine to perform
.the frying operation. This deteriorates the cooking oil and shortens its
life, leading to the frequent replacenent of the oil. Furthernore, this
node of operation necessarily consunes heat energy wastefully for many
hours. [0012] Many, large and small deep-fried batter balls com ng off
the food are dispersed in oil layers and are difficult to renove

conpl etely wpthean eéwcsineAg Penvephnase. Phtens Bvsolosore Hoffb@uPé260
renmove themduring the frying process. In the case of a gas type fryer, a
heater is fiRetieatddbhemenenBvalapenesanfateht Dhsetosdrander bheSA&At er .
So one possible nmethod may be to use a sucking type cleaner or another
met hod may i hU8R¥é drawi ng out the cooking oil from under the oil tank
onto a contai ner havingéthe renoval net  therein and renovjng thﬁbunmanted

subst ances. TRPs2PRBfeHEFCriPgReSOPVRREARBAL sTPYSEL KEEPP Y RAPGSSIBIE as a
reans { 0oRS, BSRHCLTEd L Upbliea LKL g PagEoR T oaRoh el nbRyfen
the life Of,tQ% 8Eher tg be ready at any time to perform the frying

operation. This deteriocrates the cooking oil and shortens

its life, leading to the frequent replacement of the oil.

Furthermore, this mode of operation necessarily consumes heat

energy wastefully for many hours.

[0012]
Many, large and small deep-fried batter balls coming off

the food are dispersed in o0il layers and are difficult to

remove completely with an existing removal net. It is even

more difficult to remove them during the frying process. In

the case of a gas type fryer, a heater is fixed and the

removal net cannot be inserted under the heater. So one

possible method may be to use a sucking type cleaner or

another method may involve drawing out the cooking oil from

under the oil tank onto a container having the removal net

therein and removing the unwanted substances. This, however,

takes time and is practically impossible as a means to be

performed during the frying process. As a result, the deep-

fried batter balls are left in the cooking cil for many hours,

shortening the life of the oil.



00 131 Wiile the food is being fried, snoke, oil m st and water vapor are
rel eased fromthe oil surface in |arge quantities. Although the vol une of
‘their rel ease decreases when foods are not being fried, snoke and oil m st
are always rising. A dedicated exhaust device installed above the fryer
.cannot discharge themsufficiently, |leaving snmell and possible

envi ronnental contam nations. [0014] Deep-fried batter balls com ng off
the food, colloidal substances flowing out of it and floating in the oil,
and water and snell released fromthe food material are spread w dely
into the entire oil during cooking. In addition, there are |lots of fine
particles of [hhese unwanted materials. Therefore they cannot be collected
qui ckly, which in turn shortens the life of the oil, giving rise to an
economi ¢ prahlies tAs desdr ibedeahgvérikdavemgkeheoihwansedaddepatered
batter balls in the hot cooking oil for many hours causes snells, snoke
and oi |l wegbrt aradmeleatsededuiopntche and bBumdacebétylaper| dupR§LERES-
environnent. [0015] The present invention has been acconplished to

over coneAltheugborbedaoduinge @ IptbBiantearaspet IPST8ASEBj BREPof OPAFsATe

invention to provide a fryer capable,gfwgreventing a_ degr ada- tign of
cooki ng 8P, bedadr itkged . g5BE R PEAeRienTiAbnAERt 24HEYS §1S109-

dedicated exhaust device installed above the fryer cannot
discharge them sufficiently, leaving smell and possible
environmental contaminations.

(0014]

Deep-fried batter balls coming off the food, colloidal
substances flowing out of it and floating in the oil, and
water and smell released from the food material are spread
widely into the entire oil during cooking. In addition,
there are lots of fine particles of these unwanted materials.
Therefore they cannot be collected quickly, which in turn
shortens the life of the c¢il, giving rise to an economic
problem. BAs described above, leaving the unwanted deep-fried
batter balls in the hot cooking oil for many hours causes
smells, smoke and oil mist to adhere to equipment and human
body, polluting the environment.

[0015]

The present invention has been accomplished to overcome
the above-described problems and it is an object of this
invention to provide a fryer capable of preventing a degrada-

tion of cooking oil, securing a good kitchen environment and




enhancing a work efficiency. SUVWMARY OF THE I NVENTION [0016] The fryer of
this invention conprises: a water tank 32, 82 to store water; an oil tank
9, 51 arranged above the water tank to store the cooking oil in contact
with the stored water in the water tank; a heater 13, 52 arranged in an
00l layer in the oil tank; and an oil delivery pipe 10, 61 through which
to draw the cooking oil in the oil layer by a punp 29, 64 and release it
onto a bottomof the water tank 32, 82; wherein the rel eased cooki ng oi
rises through the water |layer and flows into a | ower part of the oi

| ayer. Here, of the oil layers the oil l|ayer fornmed above the heater 13,
52 is a bBhghntenperavuir®& eddkicngneiyl | ayer and the oil |ayer forned bel ow
the heater 13, 52 is a lowtenperature oil layer that has little

degr adat SUMMARYODF. THEOINVENTHONf ryer according to this invention, as shown
in Fig. 1, conprises: a water tank 32 to store water; an oil tank 9
install ed abdV€lehe water tank 32 to store cooking oil in contact with the
stored water in the water tank 32; a heater 13 arraaged in_an O'E | ayer in
FERPerati 3

the oil tankThg fawvertPénthppat8veBtaPRaRgBETIA®E® 18 : oi |l layer
Dol i BEaLer A, L0 L s0eh e ATpULL L Lo SUEh A5 dosBa 1) PlDgsLer

tank to store the cooking oil in contact with the stored

water in the water tank; a heater 13, 52 arranged in an oil

layer in the oil tank; and an oil delivery pipe 10, 61

through which to draw the cooking cil in the oil layer by a

pump 29, 64 and release it onto a bottom of the water tank 32,

82; wherein the released cooking oil rises through the water

layer and flows into a lower part of the oil layer.

Here, of the oil layers the oil layer formed above the
heater 13, 52 is a high-temperature cooking oil layer and the
0il layer formed below the heater 13, 52 is a low-temperature
oil layer that has little degradation of oil.

[0017]

The fryer according to this invention, as shown in Fig. 1,
comprises: a water tank 32 to store water; an oil tank 9
installed above the water tank 32 to store cooking oil in
contact with the storéd water in the water tank 32; a heater
13 arranged in an oil layer in the oil tank; a partition
plate 15 arranged in a low-temperature oil layer below the
heater 13 to receive impurities, such as deep-fried batter

balls, falling down the cooking oil; and an oil delivery pipe




10 through which to draw the cooking oil above the partition plate along
with these inpurities by a punp 29 and release it onto a bottom of the
‘'wat er tank 32; wherein the rel eased cooking oil rises through the water

| ayer and flows into a |ower part of the oil layer. [0018] The fryer
,according to this invention has a pipe 25 in- stalled between the oil tank
9 and the water tank 32 and extending to evade the partition plate 15 to

comuni cate oil |ayers above and below the partition plate 15. [0019] The
fryer according to this invention has a construction in which a heat
exchange pipe 16 installed in an oil layer below the heater 13 is

conmuni capednWol,Bhawheah 2ecdrdkvathBgcobRihg2dia¥bBgei theppaipheiyn
insulated, and in which outer air or air heated by the heat accumnul ating

unit is peate hebwegekrithethesk exehangeepi pg¢ anguipe?Beahdaceligakatihg unit
by a fan 23 to adjust the tenperature of the cooking oil. [0020] In this
const r ucbnam, at betheat odbsbebedtlby thekhddt wkerehnngbepicpéeasefiromt he
cooking oil in the oil layer is stored and maintained at an el evated

t enper at geekiingt ké Llhedsesasbaoudht the water2tavereandhélergi agtéperation is
to be perfornmed again, the heater 13, 52 is switched to a high

t enper at BP¥eFe PRty CAndheheifedBY§&€cumul ated in the heat 8

[0018]

The fryer according to this inventicn has a pipe 25 in-
stalled between the oil tank 9 and the water tank 32 and
extending to evade the partition plate 15 to communicate oil
layers above and below the partition plate 15.

[0019]

The fryer according to this invention has a construction
in which a heat eXchange pipe 16 installed in an oil layer
below the heater 13 is communicated with a heat accumulating
unit 22 having its periphery insulated, and in which outer
air or air heated by the heat accumulating unit is sent
between the heat exchange pipe and the heat accumulating unit
by a fan 23 to adjust the temperature of the cooking oil.

[0020]

In this construction, the heat absorbed by the heat ex-
change pipe 16 from the cooking oil in the oil layer is
stored and maintained at an elevated temperature in the heat
accumulating unit 22. When the frying operation is to be
performed again, the heater 13, 52 is switched to a high

temperature setting and the heat accumulated in the heat



accunul ating unit 22 is applied to the cooking oil, thereby recovering the
.cooking oil to a frying tenperature in a short tine. Further, when the
“frying operation is not perforned, a changeover switch (not shown) nmay be
operated to switch the tenperature setting of the cooking oil to a | ow
.tenperature. At the same time, outer air is introduced by the fan 23 into

the heat exchange pipe 16 installed in the oil layer and then circul ated
to absorb the heat of the cooking oil, thereby |owering the tenperature of
the cooking oil layer to a tem perature range where the oil is hardly

oxi di zed or degraded. [0021] The fryer according to this invention has an
el ectro- agtakutadisy calitecti g pppleéeddtonshal bedkingt bélpi theagby which
adsorb fine deep-fried batter balls floating in the cooking oil. [0022]
The fryereaocverdnggthe thokingvenfi br hafralngnsemperﬂburelhnmhléhoatcover
2 put on atop of the oil tank 9 and opened and closed by a hinge 5 has
its intetioe.communicated with a |ower part of a water Iayer 20 in a

cleaning tank 8; and in which a gas contai ni ng, snoke, n% and oil m st
produced fr BHFARESY | WoERf 488 ¢§Y6P§mﬁ96§aﬁlgﬂcﬁFoﬂoFaﬁeB 8586 as8ed

th h t t 0t f , |
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temperature setting of the cooking oil to a low temperature.
At the same time, ocuter air is introduced by the fan 23 into
the heat exchange pipe 16 installed in the oil layer and then
circulated to absorb the heat of the cooking oil, thereby
lowering the temperature of the cooking oil layer to a tem-
perature range where the oil is hardly oxidized or degraded.

[0021]

The fryer according to this invention has an electro-
static dust collecting plate 14 installed in the o0il layer
which adsorb fine deep-fried batter balls floating in the
cooking oil.

[0022]

The fryer according to this invention has a construction
in which a cover 2 put on a top of the oil tank 9 and opened
and closed by a hinge 5 has its interior communicated with a
lower part of a water layer 20 in a cleaning tank 8; and in
which a gas containing smoke, smell and oil mist produced
from an oil surface is drawn by a suction fan 6 and passed
through the water layer 20 to remove the gas of smell, smoke

and oil before being exhausted to the atmosphere through a



gas drain pipe 19. [0023] The fryer according to this invention, as shown
in Fig. 3 and Fig. 4, has a construction in which a filter water tank 71
having a filter 80 is installed close to the water tank 82; and in which

i mpurities such as deep-fried batter balls are drawn along with water into
the filter water tank 71 from a water suction pipe inlet 74 at a bottom of
the water tank 82, with the inpurities such as deep-fried batter balls
left to settle on a bottomof the filter water tank and with water
filtered by the filter 80 returned to the water layer froma water supply
opening 70 provided in the water tank 82. [0024] |In this construction, the
deep-fri gdsbatri-ah Raldes.19col - |l oidal materials discharged fromfood, water
and snell, all: dispersed in the cooking oil during the frying operation,
are quickly [doaa al ong with the cooking oil to a water layer in the

| owest part of the oil tank and pushed into the water. As a result, the oi

i s cl eaned afttecdalyed amcordingt ¢o abiist invesgdonhr sgghhrwe wat EAdand t hen
reaches the | owtenperature oil layer. The cooking oil therefore is kept
at a | owanehiddat dre hats ansosistewetdion e whighy ad%@ulaaédwamert k&8n&ame

time, the sane  volune of oil that has ﬁsen iarried

to the
| owt enperlat@¥dndhid fidfer SN eS dpstednetn&lPsq- Fé’nﬁgﬁaf’ﬁl’:groitlanﬁayer to

the 10 82; and in which impurities such as deep-fried batter balls
are drawn along with water into the filter water tank 71 from
a water suction pipe inlet 74 at a bottom of the water tank
82, with the impurities such as deep-fried batter balls left
to settle on a bottom of the filter water tank and with water
filtered by the filter 80 returned to the water layer from a
water supply opening 70 provided in the water tank 82.

[0024]

In this construction, the deep-fried batter balls, col-
loidal materials discharged from food, water and smell, all
dispersed in the cooking oil during the frying operation, are
quickly drawn along with the cooking oil to a water layer in
the lowest part of the o0il tank and pushed into the water.

As a result, the oil is cleaned and coocled in the water as it
rises through the water and then reaches the low-temperature
0il layer.

The cooking o0il therefore is kept at a low temperature at
which the o0il is hardly degraded. At the same time, the same
volume of o0il that has been carried into the low-temperature

0il layer moves up from the low-temperature oil layer to the

- 10 -



cooking oil |ayer above the oil heating heater 52, where it is heated. So,
the time during which the cooking oil remains hot can be shortened,
preventing the degradation of oil and maintaining the freshness and
clarity of the oil. [0025] The fryer according to this invention has a
construction in which a tenperature sensor 75 to detect a water tenpera-
ture in the water tank 82 is installed; and in which a water tank cooling
fan 76 to | ower the water tenperature in the water tank 82 is installed in
a lower part of the water tank 82; wherein the tenperature sensor and the
water tank cooling fan are operated to adjust the water tenperature in the

wat er tadkk8Agard 1t hekeby addivestha benpeeatting bkatbe EBoyw whempedature oi
| ayer bel ow the heater 52 [0026] The fryer according to this invention has

a construet heateidn whoghthentkinagdpr evgnvhbeh grhel G&2olmaue @il ofenains cal |y
arrayed plate pieces is installed near a boundary between a water |ayer
and an ohlot! aper bebsheritened, s ppavansinge thaet degradatépn piyeid and t her eby
prevent a mxing of water and cooking oil, which would_otherw se be caused
by the r&ldasaindng: kbecdsrishgess andomlenétyi PEdEPPVELY - pi pe 61 at the
bottom of the mat?r tank 82 and by the rel ease of water from the water
supply inlet (P25 the filter water tank 71. [0027] - 11

The fryer according to this invention has a construction
in which a temperature sensor 75 to detect a water tempera-
ture in the water tank 82 is installed; and in which a water
tank cooling fan 76 to lower the water temperature in the
water tank 82 is installed in a lower part of the water tank
82; wherein the temperature sensor and the water tank cooling
fan are operated to adjust the water temperature in the water
tank 82 and thereby adjust a temperature of the low-
temperature oil layer below the heater 52

[0026]

The fryer according to this invention has a construction
in which a mixing prevention grid 62 made up of vertically
arrayed plate pieces is installed near a boundary between a
water layer and an oil layer above it to separate the water
and oil layers and thereby prevent a mixing of water and
cooking o0il, which would otherwise be caused by the release
of the cooking oil from the oil delivery pipe 61 at the
bottom of the water tank 82 and by the release of water from
the water supply inlet 70 of the filter water tank 71.

[0027]

- 11 -




The fryer according to this invention has a construction in which a
.dispersion plate 68 to scatter around the cooking oil rising through the
water layer is installed in a path in which the cooking oil released from
the bottomof the water tank 82 rises, so that the cooking oil wll not
.directly rise to the hot cooking oil layer. [0028] The fryer according to
this invention has a construction in which, in addition to the heater 52
that operates at an elevated tenperature, an auxiliary heater 81 for
adjusting a tenperature of the heater is connected in series with the
heater to work as a | owtenperature heater; and in which wherein a
cylindrical Thaeﬁrqa$eaE&o&dﬁngremenhﬁaginoanambnahasiencohsanuthheﬂ
sidewal | surface of the oil tank 51 is provided inside the oil tank to
cover théni whéchsededi@plersionf pdetef 68hscoskatank. aFoond] thei REekLnd fryer
of this invention has a construction in which the oil tank is arranged
above t heivardsingnithronghhitbe wekerndaver is instatied in ?hBaGPIlPayer of
the oil tank, and in _which the cooking o ramm by

the punbidfl F8rcso8KiaAt 6itnE8eesH SFof“hERﬁaBBFtPQnE%yEF‘Suaﬁ *fhe of |
o T B LSRR SRRE e e BB,
al | ows d%gp E{I?P batt %a%hﬁ 3%yer

[C028]

The fryer according to this invention has a construction
in which, in addition to the heater 52 that operates at an
elevated temperature, an auxiliary heater 81 for adjusting a
temperature of the heater is connected in series with the
heater to work as a low-temperature heater; and in which
wherein a cylindrical inner case 78 for preventing contamina-
tion of an inner sidewall surface of the oil tank 51 is
provided inside the oil tank to cover the inner sidewall
surface of the cil tank.

[0029]

Since the fryer of this invention has a construction in
which the oil tank is arranged above the water tank, in which
the heater is installed in the oil layer of the oil tank, and
in which the cooking oil in the oil layer is drawn by the
pump and released onto the bottom of the water tank through
the o0il delivery pipe, so that the released cooking oil rises
through the water layer and flows into a lower part of the

o0il layer. This construction allows deep-fried batter balls

- 12 -




and di scharged materials fromfood, all produced during the frying
Jprocess, to be forcibly cleaned with water along with the cooking oil.

This construction can also secure a | ow tenperature oil layer. As a
result, the degradation of cooking oil can be m nim zed, reducing the
frequency of replacing the cooking oil with new oil, which is econom cal .

Further, the work environnment can be protected agai nst con- tam nation,
assuring a good cooking environment. Mreover, in addition to the main
heater that operates at an elevated tenperature, an auxiliary heater is
connected in series with the main heater to adjust the tenperature of the
mai N heatseid dichaalged MadiGes d Feoaf ffeeld, desdr ipreduaeay eurin@03Ge | n
addition to the advantages and effects descri bed above, the fryer of this
i nvent i orfryirice lprkase sshe tpakd tioocipllat eleanegngadhi wattlee lkdwnigemwgdihat ur e
oil layer, also offers an advantage of being able to efficiently coll ect

i npuriti ehesustrkinidedd-.f r Thdsbapnerrbakienf aani agsdodhcuhe @odRYNg oil
[0031] The fryer of this invention enploys the construction in_ which air
heat ed byeMREnrdatreacddmiianaton Asi @ EBFRLRI chbengeorpdatipR ®Eat exchange

PLPe L tisdced or gt scharged by the L0 o ad yst s demperature of
ol to gorep %V&r}go t%el Ocvc\:l><3t k%%e roaitlu rw% tihn n%ws rclﬁrlt, tw T?:h E’Lrse\é%%%ioggcgﬁqr a- 13
Further, the work environment can be protected against con-

tamination, assuring a good cooking environment.

Moreover, in addition to the main heater that operates at
an elevated temperature, an auxiliary heater is connected in
series with the main heater to adjust the temperature of the
main heater. This also produces the effect described above.

[0030]

In addition to the advantages and effects described above,
the fryer of this invention, which has the partition plate
arranged in the low-temperature oil layer, also offers an
advantage of being able to efficiently collect impurities
such as deep-fried batter balls falling down the cooking oil.

[0031]

The fryer of this invention employs the construction in
which air heated by the heat accumulation unit communicating
with the heat exchange pipe is introduced or discharged by
the fan to adjust the temperature of the cooking oil. This

construction allows the temperature of the cooking oil to go

down to a low temperature in a short time, preventing degra-
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dation of the oil that is standing by for cooking. Further, by applying
Jhe heat accunulated in the heat accumulation wunit to the cooking oil, the
cooking oil can be returned to a high cooking tenperature in a short tine,
facilitating the work and putting the heat to an effective use. [0032]
MWth the fryer of this invention, since the electrostatic dust collecting

plate is installed in the oil layer, super- fine solid particles are
adsorbed by the electrostatic dust «collecting plate. The cooki ng oi
cleared of inpurities is recirculated into the cooking oil layer. Thus the

degrada- tion of cooking oil can be mnimzed, reducing the frequency of

oi | repl azamnient ,ofMtieh disl ed@tonisc altandd®dBpy Mcirh codifigyer Fofthars

i nvention, since the interior of the cover of the oil tank is comrunicated
Wi th the gl esplnging aifle drechts mrlcarprledeced of thwe thise toialcosuladdons dr awn by
the fan and passed through the water layer, the air can be effi- ciently
renoved ofmigndiee thangddokinw il nithe dogkied mglt ken RS Kedmrmeshene,
[0034] W¢th the fryer of this invention, since the ma&gr cqol ed. by the
cool i ng E@PN RAckiky taTREFS Bt IR & SR tnddldie 1 £RIE 1A 3R *Rng with

:‘?Elr%r:/\;]: g@@ﬁg}?ﬁ&% qg]g]g{ rtipzegd hbe%ttt &r a%aléfsfeicr%ti%et rﬁ%ef.i | ter water tank,

[0032]

With the fryer of this invention, since the electrostatic
dust collecting plate is installed in the oil layer, super-
fine solid particles are adsorbed by the electrostatic dust
collecting plate. The cooking oil cleared of impurities is
recirculated into the coocking oil layer. Thus the degrada-
tion of cooking oil can be minimized, reducing the frequency
of o0il replacement, which is economical.

[0033]

With the fryer of this invention, since the interior of
the cover of the oil tank is communicated with the cleaning
tank and smoke produced from the oil surface is drawn by the
fan and passed through the water layer, the air can be effi-
ciently removed of smoke, smell and oil mist, improving the
work environment.

[0034]

With the fryer of this invention, since the water cooled
by the cooling fan installed at the bottom of the water tank
is drawn along with impurities such as deep-fried batter

balls into the filter water tank, from which the filtered
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water is returned to the water tank, the tinme during which the cooking oi
is kept at an elevated tenperature is short- ened, mnimzing the
*‘degradation of oil, maintaining the clarity and freshness of the cooking
oil. There is also an advantage that the water can be filtered in the
Jilter water tank along with the inpurities. [0035] Wth the fryer of
this invention, since the mxing pre- vention grid is installed near a
boundary between the water |layer and the oil layer, the m xing of water
and cooking oil, which would otherw se be caused by the rising cooking oi
rel eased fromthe bottomof the water tank or by the release of water, can
be prevepisedr [i@03@urWeld thenkr ¥ateef thhks ikRveRimendusingewhiieh

di spersion plate to scatter around the cooking oil rising through the

wat er | ayele icodkisigaldiad iisn keppatilt bn whevhtehe teopkiraguael isr sheased from
the bottom of the water tank rises, the cooking oil that has passed

t hr ough emedpatemimdyeng amebeegredention offr omlquimekhyaindnggthir ough t he

| ow-tenperature oil layer to the cooking oil layer. This offers an

advant agelefrifel mgd dxleshngssaiodt &hg £0§&d8IceaRki-ngTeave r bANRREC IR t he

oil. BRI EF DESCRI PTI ON OF THE DRAW NGS [Q937L Fi.g. % i%-ﬁ schen%tic si de
ed in the filter water

view of AdvAn&adec thadi fhe yater san be filte

tank along with the impurities.

[0035]

With the fryer of this invention, since the mixing pre-
vention grid is installed near a boundary between the water
layer and the oil layer, the mixing of water and cooking oil,
which would otherwise be caused by the rising cooking oil
released from the bottom of the water tank or by the release
of water, can be prevented.

[0036]

With the fryer of this invention, since the dispersion
plate to scatter around the cooking oil rising through the
water layer is installed in a path in which the coocking oil
released from the bottom of the water tank rises, the cooking
oil that has passed through the water layer can be prevented
from quickly rising through the low-temperature oil layer to
the cooking oil layer. This offers an advantage of being
able to maintain a good cooking environment for the oil.
BRIEF DESCRIPTICON OF THE DRAWINGS

[0037]

Fig. 1 is a schematic side view of a fryer according to a
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first enbodiment of this invention. Fig. 2 is a schematic plan view of the
fryer according to the first enbodinent. Fig. 3 is a schematic side view
f a fryer according to a second enbodinent of this invention. Fig. 4 is a
schematic plan view of the fryer according to the second enbodi nent.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0038] Now, preferred enbodi nents
of the present invention will be described. Fig. 1 and Fig. 2 illustrate a
fryer according to a first enbodinment of this invention. Fig. 1 is an

expl anatory side view of the fryer. Denoted 9 is an oil tank 9, 32 a water

tank 32, and 13 an electric heater 13 to heat cooking oil in the oil tank.
In the oifitsamnmkerdbddiakentarer fraringedirardtitdlon.t enperat ure cooking oil |ayer
(1) above the heater 13 and a |owtenperature oil layer (I1) below the

heater 13. Bedigyn 2 hies |sovedhemedriat yrleroividwayer tlHd fryen mstcaiddedan to
partition plate 15. Below the oil tank 9 is provided the water tank 32.
Bet wveen ahwatBrrstmyembqdMents this water tank 32 and the partition plate
15 there is formed an oil storage layer (l11) to store oil. [0039] A

t enper at ure Jabor3 (hbtd SHEVMRTIC e Tigy of ehdmvar aggording to a

second embodiment of this invention.

Fig. 4 is a schematic plan view of the fryer according to
the second embodiment.

DESCRIPTION QOF THE PREFERRED EMBODIMENTS

[0038]

Now, preferred embodiments of the present invention will
be described.

Fig. 1 and Fig. 2 illustrate a fryer according to a first
embodiment of this invention. Fig. 1 is an explanatory side
view of the fryer. Denoted 9 is an oil tank 9, 32 a water
tank 32, and 13 an electric heater 13 to heat cooking cil in
the oil tank. In the oil tank 9 there are formed a high-
temperature cboking oil layer (I) above the heater 13 and a
low-temperature oil layer (II) below the heater 13. Below
the low-temperature oil layer (II} is installed a partition
plate 15. Below the oil tank 9 is provided the water tank 32.
Between a water layer (IV) in this water tank 32 and the
partition plate 15 there is formed an oil storage layer (III)
to store oil.

[0039]

A temperature sensor (not shown) is installed in the fry-
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ing oil layer (1) to maintain the oil tenperature. Wen the oi

Jfemperature falls below a set level, the heater 13 is turned on to start
"heating to keep the oil at the set tem perature. [0040] The oil tank 9 is
separated by the partition plate 15 ar- ranged slightly tilted in the oi

J ayer below the heater 13. The partition plate 15 receives inpurities such
as deep-fried batter balls falling down the cooking oil. The water tank 32
and the oil tank 9 are connected by a pipe 25 having an oil inlet 27 and
an oil outlet 26 in a manner that avoids the partition plate 15. [0041]
Close to the upper surface of the partition plate 15 there is provided an
oi | outl ehg2®ilt hagkgh Wi ¢ Wagntadki ke ol tembedhngrdeepWlien echdatter
bal |l s near the upper surface of the partition plate 15 is drawn out by an
oi | del i vérly teppegraZirer ifadd sbped osc mewepudpvedi, vehaohert4ri st 4kl ed i n an
oil delivery pipe 10. The cooking oil thus drawn out from the oil outlet
28 is released onr doglstarthheatiay ol keeps5the oiheatokbe ERE &6fTMrhe oi
delivery pipe 10 and through an oil supply and discharge pipe 34 out into
t he bott ®®rétufe water tank 32. [0042] The cooking oil released onto the

bottom of the water 17
[0040

The o0il tank 9 is separated by the partition plate 15 ar-
ranged slightly tilted in the oil layer below the heater 13.
The partition plate 15 receives impurities such as deep-fried
batter balls falling down the coocking oil.

The water tank 32 and the oil tank 9 are connected by a
pipe 25 having an oil inlet 27 and an oil outlet 26 in a
manner that avoids the partition plate 15.

[0041]

Close to the upper surface of the partition plate 15
there is provided an oil outlet 28, through which the cooking
0il including deep-fried batter balls near the upper surface
of the partition plate 15 is drawn out by an oil delivery
pump 29 driven by a screw pump drive motor 4 installed in an
0il delivery pipe 10. The cooking o©il thus drawn out from
the oil outlet 28 is released through a three-way valve 35 at
the lower end of the oil delivery pipe 10 and through an oil
supply and discharge pipe 34 out into the bottom of the water
tank 32.

[0D42]

The cooking oil released onto the bottom of the water
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tank 32 floats up the water layer (1V) , by its own specific gravity
difference, into the oil storage layer (ll1l). At the sane tinme, the water
‘and deep-fried batter balls fall onto the bottomof the water layer (I1V),
pushing the cooking oil in the oil storage layer (I1l) to nove fromthe
Oil inlet 27 and the oil outlet 26 into the cooking oil layer (1). [0043]
A heat exchange pipe 16 and a heat accunulating unit 22 constitute a heat
accurrul ate and rel ease device, which is shown in Fig. 2, a plan view. Wen
t he cooking oil tenmperature falls down to a speci- fied value bel ow the set
tenperature, as when a large volune of food material is thrown into the
fryer andanhe 3 Ifllceits gy ahy at@NAlayeirsgI| y by tihe beat speadided by
the heater 13, a fan 23 is operated to circulate heat accunmul ated in the
heat accuymalvattiynglififietre22et, hriough thiee didatstexelgande yeirpd I16) .i nAtheh€or m of
hot air to help raise the tenperature of the cooking oil in a short tine.
[ 0044] |sfamehd imext theyiwadeap@nst ideepSrisd petternmbaligméailat enyo

foll owi ng the previous one, the oil tenmperature needs to be_ . (| owered as

qui ckl'y gs‘lep@t{ﬂne afo eeyatsd dewsdsitiVon BUSPARI &PE CROEIPI Bdrt t hat

pur pose, .the present invention provides ,a changeover

whi ch i s ¥witheh&d gté)rsatggnd.&yer_ (fgc.i[ to move %rom thséwoti(ih i{'&ce)tt itpwn)
and the oil outlet 26 intc the cooking oil layer (I).

[0043]

A heat exchange pipe 16 and a heat accumulating unit 22
constitute a heat accumulate and release device, which is
shown in Fig. 2, a plan view.

When the cooking oil temperature falls down to a speci-
fied value below the set temperature, as when a large volume
of food material is thrown into the fryer and the oil tem-
perature cannot rise only by the heat produced by the heater
13, a fan 23 is operated to circulate heat accumulated in the
heat accumulating unit 22 through the heat exchange pipe 16
in the form of hot air to help raise the temperature of the
cooking o¢il in a short time.

[0044]

If the next frying operation is not performed immediately
following the previous one, the oil temperature needs to be
lowered as quickly as possible to keep the composition of the-
oil intact.

For that purpose, the present invention provides a

changeover switch (not shown) which is switched to a standby
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side after the frying operation to forma |lowtenperature setting circuit
to shut off the frying tenperature setting circuit, allow ng the cooking
oil to go down slowy. At the sanme tine, an external air introducing fan
37 for the heat accunulating unit 22 is energized to open a trap door 39,
.sending the outer air into the heat exchange pipe 16. [0045] The air
delivered into the heat exchange pipe 16 is heated by the heat accunul ated
there by the cooking oil and is carried into the heat accunul ating unit
22, fromwhich the heated air is exhausted froma trap door 40, thus
realizing a reduction in the oil tenperature. The heat taken fromthe
cooki ng @iilel o faecuRmlkatreqdiagd opeeaedohntbh€obfmak acwufumperatngeunit 22
encl osed by an insulation layer 21. If necessary, the heat accunulating
unit 22 isetmainogt airediat ta seutt efffiethe fuyénhytampgedataredsenténgal heater
(not shown). [0046] Wen one wants to performa frying operation, he or
she swi céhresithe adBamwdagy shesworshngr omlt he gpaddwp §§§§ Yo tAe th®oking
side to put the heater 13 at the high-tenperature setting. At the sane
time, theamentigeisanuerégronlt aigelntreducing fisn &i'r LProrPEhBSAREAt
accurmul ating unit 22 into the, K heat exchagge pige 16 . to rgise gge cooki ng
oi | to tREEBULlatdnge il €4 dSaeBREPLZEANEC PBEA7R Lreg coor 32,

sending the outer air into the heat exchange pipe 16.

[0045]

The air delivered into the heat exchange pipe 16 is
heated by the heat accumulated there by the cooking oil and
is carried into the heat accumulating unit 22, from which the
heated air is exhausted from a trap door 40, thus realizing a
reduction in the o0il temperature. The heat taken from the
cooking oil is accumulated and steored in the heat accumulat-
ing unit 22 enclosed by an insulation layer 21. If necessary,
the heat accumulating unit 22 is maintained at a set tempera-
ture by a dedicated internal heater (not shown}.

[0046]

When one wants to perform a frying operation, he or she
switches the changeover switch from the standby side to the
cooking side to put the heater 13 at the high-temperature
setting. At the same time, the fan 23 is turned on to de-
liver the hot air from the heat accumulating unit 22 into the
heat exchange pipe 16 to raise the cooking o0il to the set
temperature in a short time.

(0047]
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Suppose, for exanple, the heater consunes 3 kWusing a three-phase 200 V

as a power supply, that the high tenperature cooking oil layer (I) has a
‘volume of 3 liters, and that the sheathed heater has a heat efficiency of
80% Then, for the cooking oil layer to be heated fromthe | ow set

tenperature of 140C to about 170C in three mnutes and then to reach the
initial set tenperature of 180C, it takes four mnmnutes if only the heater
is used. At the sane tinme, by adding the heat of the heat accunul ating
unit 22 to the cooking oil through the heat exchange pipe 16, the initial
set tenperature can be recovered in two mnutes and a half, thus

shorteni ng t ReippRidd, NG dr ré&an%@%é}S]theTh%a@@uabn@hme@eg- kwi edibat ker balls
deposited at the bottomof the water tank 32 can be checked from a peep
w ndow Fhrefe-idhassatoan tarls algomelg sulpelihr eékawayheahigh35 to a

di scharge side allows the deep-fried batter balls and dis- charged

mat er i al $eape: tatte neatceokimat lod Iwdiegred dyer has fl owludewefa3dildtkasge pi pe
36 into drainage through a deep-fried batter ball collector. Along with

t he di sckagddatattére headbsid hgadelr flasoa heals eddiricnsanod Riker | eve
float 17 | owers, a valve of a water supply nozzle 33 opens, auytomatically
suppl yi nfhRat-erfoF thn o kidtecidugsveindszPe bsagedefEry tbfndoredeto a

city water into the water tank 32. After_confirm ng through the - 20
temperature of 140°C to about 170°C in three minute€s and then

to reach the initial set temperature of 180°C, it takes four

minutes if only the heater is used. At the same time, by
adding the heat of the heat accumulating unit 22 to the
cooking oil through the heat exchange pipe 16, the initial
set temperature can be recovered in two minutes and a half,
thus shortening the waiting time.

(00487

The amount of deep-fried batter balls deposited at the
bottom of the water tank 32 can be checked from a peep window
31 of the water tank. Turning the three-way valve 35 to a
discharge side allows the deep-fried batter balls and dis-
charged materials and the water in the water layer to flow
down a discharge pipe 36 into drainage through a deep-fried
batter ball collector.

Along with the discharged water the cooking oil also
flows down. When a water level float 17 lowers, a valve of a
water supply nozzle 33 opens, automatically supplying water
from the water supply nozzle 33 directly connected to a city

water into the water tank 32. After confirming through the
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peep wi ndow 31 that the interior of the water tank is cleaned, an operator
closes the three-way valve 35 to stop the dis- charge. The water fromthe
wat er supply nozzle 33 automati- cally stops when the water |evel float 17

reaches the water level. [00491 1In replacing the cooking oil in the oi
Jgfank 9, an oil drain valve 30 is opened to allow the entire oil in the
hi gh- tenperature cooking oil layer (1), the |lowtenperature oil |ayer

(I'l) and the oil storage layer (lI1l) to flowinto a container. Since the
oil drain valve 30 is |located above the water level, the water in the
water |layer (1V) does not flow out along with the oil. [00501 In Fig. 1,
a box-shpgpe@ @aveow? 31s thaRpaheed mrrtike @fl thieaniatebyamkedwercldargsd,s.
Air intake openings 3 are ar- ranged in the entire inner surface of the
cover 2. aAsoperaitor icivake fthe Ghretawey, velwke3Swavestvrppbheaddsoi | m st
from oil surface are sucked out fromthe air intake openings 3 and led to
t he bott ehrelgea wiherwabgerfronothe deani sigPRENKD®Z z1e B3 eredey ar e

cl eaned as they rise through the water _|ayer 20_and exhausted from a gas
rel ease FPpaY1SLOPS @’heﬁpégét wahers lparlofhed todl’y rRAERSENENEeHBERAL ur e
setting _cirguit is in operation, in order to suck and cl ean the snoke,
wat er vap&™®and oil mist produced during the frying process. - 21

[0049]

In replacing the cooking o0il in the oil tank 9, an oil
drain valve 30 is opened to allow the entire oil in the high-
temperature cooking oil layer (I), the low-temperature oil

~layer (II) and the oil storage layer (III) to flow into a
container. Since the o0il drain valve 30 is located above the
water level, the water in the water layer (IV) does not flow
out along with the oil.

[0050]

In Fig. 1, a box-shaped cover 2 is supported on the oil
tank 9 by a cover hinge 5. Air intake openings 3 are ar-
ranged in the entire inner surface of the cover 2. As an air
intake fan 6 rotates, smoke, water vapor and oil mist from
o0il surface are sucked out from the air intake openings 3 and
led to the bottom of a water layer 20 of a cleaning tank 8,
in which they are cleaned as they rise through the water
layer 20 and exhausted from a gas release pipe 19. This
operation is performed only when the temperature setting
circuit is in operation, in order to suck and clean the smoke,

water vapor and oil mist produced during the frying process.
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heat
Furt her,
devi ce timaiiclganstSmkes 38 Istopidedniesien aménvaher coear 1w bipenatder
before releasing theminto the atnosphere. Therefore, during the frying
operation, deg@@51flried batter balls and other discharged materials are
matically collected at all tinmes and the sinple exhaust device

el i mi nat es t e plessiddibad phefvesndihe, fayelr odndhdisl empsiimengab@gg aar ound.
Fig. 3 and Fig. 4 illustrate a fryer according to a sec- ond
embodi medteadingdevigre bR hest Kdssipaddngs degtisfent Thej BeAELRAI with
t hose of

aut o-

[ 0052]

This operation is not stopped even when the cover is opened. [0051] As
descri bed above, the fryer of this enbodinent has a heating device and a
heat di ssipating device. The heating device conprises the heat

accurul ating unit and the heat exchange pipe and is capable of raising the
cooking oil tenperature in a short time to assist the heater. The heat

di ssi pating device introduces an open air directly into the heat exchange
pipe to cool the oil in a short time. These two devices conbine to limt

| osses during the standby and thereby prevent degradation of the oil.

the fryer of this enbodi nent has a deodorizing, snoke elimnation

he first enbodi nent are given lLik reference nunerals. [0053] -
evice comprises the heat %ccumulaging uﬁit and fﬂe %ea% [ ]

exchange pipe and is capable of raising the cooking oil
temperature in a short time to assist the heater. The heat
dissipating device introduces an open air directly into the
heat exchange pipe to cool the o0il in a short time. These
two devices combine to limit heat losses during the standby
and thereby prevent degradation of the oil.

Further, the fryer of this embodiment has a deodorizing,
smoke elimination device that cleans smoke, smell, oil mist
and water vapor with water before releasing them into the
atmosphere. Therefore, during the frying operation, deep-
fried batter balls and other discharged materials are auto-
matically collected at all times and the simple exhaust
device eliminates the possibility of smoke, smell and oil
mist floating around.

[0052]

Fig. 3 and Fig. 4 illustrate a fryer according to a sec-
ond embodiment of this invention. In these figures, elements
identical with those of the first embodiment are given like
reference numerals.

[0053]
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Fig. 3 is an explanatory side view of the fryer. Denoted 51 is an oi

tank, 82 a water tank, and 52 an electric heater to heat the cooking oi
'inthe oil tank. In the oil tank 51 there are a high-tenperature cooking
oil layer (1) above the heater 52 and a | owtenperature oil layer (I1)
Joelow the heater 52. In the water tank 82 provided below the oil tank 51,
a water layer (1V) is fornmed. [0054] Denoted 64 is a screwtype punp that
draws the high- tenperature oil along with deep-fried batter balls floating
inthe oil into an oil transfer pipe 61 froman oil transfer pipe inlet 56
and delivers it froman oil supply opening 73 into the water |ayer (I1V).
The oi |l is separ.atedsf mamekbeandeepyf siad kaktwebfbahks fagerheyDensesd hr ough
the water. The oil is cleaned efficiently in this manner. |If the punp 64
that drawd tilse ahni gH-t espér,atilZr @ eatkirngandi, | ahdyse ah) elecopecahedtetr hi gh
speed, the oil and the water in the oil are mxed, clouding the oil white
and de- @oadicad the cookjugl iotiy. int the thdr shoke d@@lﬁ@%l@llot®®br5late t he
punp 64 at a | ow speed of 400 rpmand to have the_ screws of the punp

arr anged therg |paw gi bdwh-teopsratpssi gaakdngroiils 1ayarau<ﬁ)vab9@e7§hﬁor
draining water and ojl and is used to replace the e ayer (I1V) and the
cooki ng GFRtSfher A8F Ag FéﬁmpﬁrﬁﬁPﬁFaPﬁH ﬁ@yﬁétém%ﬁe%§h°¥ §g

heater 52. In the water tank 82 provided below the oil tank
51, a water layer (IV) is formed.

[0054]

Denoted 64 is a screw-type pump that draws the high-
temperature oil along with deep-fried batter balls floating
in the o0il into an oil transfer pipe 61 from an oil transfer
pipe inlet 56 and delivers it from an oil supply opening 73
into the water layer (IV). The oil is separated from the
deep-fried batter balls as they rise through the water. The
0il is cleaned efficiently in this manner.

If the pump 64 that draws the high-temperature cooking
oil layer (I) is operated at high speed, the oil and the
water in the oil are mixed, clouding the oil white and de-
grading the 0il quality. It is therefore desirable to oper-
ate the pump 64 at a low speed of 400 rpm and to have the
screws of the pump arranged at a low pitch.

[0055]

Designated 79 is a drain valve 79 for draining water and
cil and is used to replace the water layer (IV) and the

cooking oil. When adding water to maintain the water level
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after the draining, the water may be poured into the cooking oil layer (I)

fromthe oil surface. For correct water level, it is desirable to have a
water | evel meter. The drain valve 79 is also used to discard the cooking
oil layer (1) and the lowtenperature oil layer (Il1). [0056] A suction

punp 67 installed in a water suction pipe 77 opening to the water tank 82
I's operated during the frying process and at predetermned tines to

coll ect deep-fried batter balls deposited at the bottom of the water |ayer
(I'V) and to keep the water layer at a | ow tenperature. Wth the suction
punp 67 in operation, the water and crunbs carried into a filter water
tank 71 arfedrd x@ wWiddiniwaf,erchal weady siagr @@ phared dnftiol theheosdtier t ank.
Since the cover of the filter water tank is hernetically closed, the

pr essur e odilt Hiavetthe( Tarfkedmdheasded caudiang -t hBonaterréctteatdr bgvalfilter
80 to be returned to the water layer (1V) froma discharge pipe inlet 59
and a watidr isupglsisinaflet trohane des@ticred ealgdv@etedi-s process of draw ng
water froma_ water suction pipe inlet 74 and returning it to the filter

water tank 7Thes drepdardd %o 0 é&r alife BEeCoPorithe Raldf cPaydhJand
ow  rpétiat drres | (119 LHRrEIATATS S1% dAEFa B of the
hi gh-tenperat[lbroeséiooki ng oil - 24

A suction pump 67 installed in a water suction pipe 77
opening to the water tank 82 is operated during the frying
process and at predetermined times to collect deep-fried
batter balls deposited at the bottom of the water layer (IV)
and to keep the water layer at a low temperature.

With the suction pump 67 in operation, the water and
crumbs carried into a filter water tank 71 are mixed with
water already stored there to f£fill the water tank. Since the
cover of the filter water tank is hermetically closed, the
pressure within the tank increases causing the water filtered‘
by a filter 80 to be returned to the water layer (IV) from a
discharge pipe inlet 59 and a water supply inlet 70.

As described above, this process of drawing water from a
water suction pipe inlet 74 and returning it to the filter
water tank 71 is repeated to clear the bottom of the water
layer and collect the deep-fried batter balls.

[0057]

In this fryer, the low-temperature oil layer (II) is in-

tended to store the oil of the high-temperature cooking oil
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| ayer (I) after having been cleaned at a | ow tenperature for a while.

Al'though the |owtenperature oil layer (Il) is cooled by the water of the
wat er layer (I1V), the upper part of the lowtenperature oil layer (Il) is
connected to the high-tenperature cooking oil layer (1) and thus

.susceptible to an elevated tenperature. [00581 Therefore, to keep the
tenperature of the water layer (1V) constant and minimze an increase in
the tenperature of the |lowtenperature oil layer (l11), the suction punp 67
is started when a water tenperature rises to a set tenperature,

delivering the water of the water |layer to the filter water tank 71 where

the “ﬁteﬂa&érfHﬁﬁeb@@e&nﬂaﬁﬁhgdbé@hhchBQn@@OEEda vl etehpboncubei Bgr
returned to the water layer. Since the fluid delivered by the punp is

wat er and whs lleenprl ehotighi She | Dow-atemdérandresiaicke Tdayeheal ofid he punp is
small, an existing small water punp can be used. Further, a water tank
cool i ng tarnleéd bysthkl edtatr plfethbowbbrrofayhe WdVer thakuBperoprarhi m ze an
increase in tem perature of the water in the water tank 82 may be small in
si ze. [00%9theTRewnieoperature watedavank (82)ahg chengated tA ¥h§ fil- ter

water tank 71 are replaced during the frying grocess and accordLTg to a
pr edet er RilAEd LEFBGRARIIGhSROKABINGEr 1pyerhaIpsand thus suscepti

to an elevated temperature.

[0058]

Therefore, to keep the temperature c¢f the water layer
(IV) constant and minimize an increase in the temperature of
the low-temperature oil layer (II), the suction pump 67 is
started when a water temperature rises to a set temperature,
delivering the water of the water layer to the filter water
tank 71 where the water is filtered and mixed with the cooled
water before being returned to the water layer. Since the
fluid delivered by the pump is water and its temperature is
low at 50°C and since the head of the pump is small, an
existing small water pump can be used.

Further, a water tank cooling fan 76 installed at the
bottom of the water tank 82 to minimize an increase in tem-
perature of the water in the water tank 82 may be small in
size.

[0059]

The water in the water tank 82 and the water in the fil-
ter water tank 71 are replaced during the frying process and

according to a prédetermined program. When the water in the
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water tank 82 is supplied to the filter water tank 71, the water rotates
in vortex about the water suction pipe inlet 74 as a center. So, there is
a possibility of the water in an upper part of the water layer in contact
with the low tenperature oil layer (I1) getting mxed with oil. Further,
the release of the cooking oil fromthe oil de- livery pipe at the bottom
of the water tank or the release of water fromthe filter water tank can
cause the water and the cooking oil to be disturbed and m xed. To
forestall these possibilities, a mxing prevention grid 62 nmade up of

vertically arranged plate pieces for separating water and oil is installed
at a boundafar hetmesr itdeuppieed avernngithed quteemenat one ehlke | ayer.
[0060] The oil drawn fromthe cooking oil layer (1) is released into the

wat er | ayeitdd \Hotatd £ a0l atbraexd tabduie3 hieo witerl eucttiemnpeipeuialeit! 7l4ayer
(I'r)y. At this tine, since its tenpera- ture is higher than that of the

| owt enpersataurcerdidr.l age;, thehe osl anpygssibelijuyckiythe wakerooki ag oi l

| ayer. To pre- vent this, a dispersion plate 68 for tenporarily holding a

| unp of tURPegodidnig odi Ithe siatgn Heoegh itheoRdast Wajdr thedlogcattering it
around is installed directly above the oil supply  opening 73, i.e., in a
path in WIMEERHALES 1941 Igvamd I 1)t petdipoc adgesy “ihd Sittto rise slowy up

to the |ow tﬁﬁ?%ﬁé%}”f éﬂgeféigg'o%st%% %%O%E%Be%igyf&g%.@%%e%iqfd%he - 26
livery pipe at the bottom of the water tank or the release of
water from the filter water tank can cause the water and the
cooking 0il to be disturbed and mixed.

To forestall these possibilities, a mixing preventicn
grid 62 made up of vertically arranged plate pieces for
separating water and oil is installed at a boundary between
the water layer and the low-temperature oil layer.

[0060]

The o0il drawn from the cooking o0il layer (I) is released
into the water layer (IV) and cocled as it rises to the low-
temperature oil layer (II). At this time, since its tempera-
ture is higher than that of the low-temperature oil layer,
the o0il may rise quickly to the cooking oil layer. To pre-
vent this, a dispersion plate 68 for temporarily holding a
lump of the cooking o¢il rising through the water layer and
scattering it around is installed directly above the oil
supply opening 73, i.e., in a path in which the oil is rising,
thereby causing the oil to rise slowly up to the low-

temperature oil layer as it is cooled by the water of the
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water layer. Considering the fact that the water tenperature is below 50C
.and for the purpose of checking the rising oil from above the cooking oi

| ayer, the dispersion plate 68 is preferably nade of a transparent

‘pol ycarbonate. [0061] In addition to the main heater 52 that operates at
.an elevated tenperature, an auxiliary heater 81 is also provided for

adj usting the heater tenperature. Both of these heaters can be connected
in series as required to work as a | ow tenperature heater. That is, when
raising the oil tenperature at an initial stage, the | owtenperature
heater using the series-connected circuit is activated. This

| ow-t enpeidklr aajeat.er is oper- ated also to keep the oil at the set
tenperature to prevent oil degradation. Wen a sensor detects a
tenperature doopidkriGg akewfect &hhtorbr Webdrnbempeahtizet hsoRALPW, the
hi gh-tenperature main heater 52, excluding the series-connected auxiliary
heat er 850°Csaadtfnatédetpurppsdlqfrehe@blnghbh©|tl$€m$e¢€l fxem to the

cooking tenperature. [00621 In the oil tank 51 an innper %ge 78 extendi ng
fr om t he 2bgggethengopkinge odill layfk dbRE FéSPRESEBRePLBLPt °8f 1fhe cooling

oi | Iayerrgggraglgqu%%bgf o E%LE%gr%%tcg% ycargona%e.

[0061]

" In addition to the main heater 52 that operates at an
elevated temperature, an auxiliary heater 81 is also provided
for adjusting the heater temperature. Both of these heaters
can be connected in series as required to work as a low-
temperature heater.

That is, when raising the oil temperature at an initial
stage, the low-temperature heater using the series-connected
circuit is activated. This low-temperature heater is oper-
ated also to keep the cil at the set temperature to prevent
0il degradation.

When a sensor detects a temperature drop of 5°C, as when
a frozen food material is thrown in, the high-temperature
main heater 52, excluding the series-connected auxiliary
heater 81, is activated to rapidly recover the oil tempera-
ture to the cooking temperature.

[0062]

In the oil tank 51 an inner case 78 extending from the
upper end of the oil tank down to the lower part of the

cooling oil layer (I) is removably installed to cover and

- 27 -




a prevent the inner sidewall surface of the oil tank 51 from being
contam nated. This inner case 78 can nornally protect the inner side- wall
surface of the oil tank 51 from being contam nated with oil dirt. It can
‘al so be taken out and cleaned, as required, w thout drawing oil fromthe
fank. This is proven to have the sanme effect as when the sidewall surface
of the oil tank 51 is cleaned in an ordinary way. The inner case 78 need
only be formed of a stainless steel plate with a handle. [0063] Wth the
above enbodinment, the life of the cooking oil and the period in which the
oil remains clean can be pro- |onged, enhanci ng econonmy. At the sane tine,
deep- fri gdreveaitt @hdalnmerand dshiaan ahus fdicechd gee biamthhé BSaod rame
automatically drawn and collected by a punp, facilitating the cleaning of
t he oi | . bEiirgy proodessirelteaivs even fine particles of crunbs, which could
not have been collected by the conven- tional net, to be quickly renoved,
maki ng t he clTddrs rngneastasebxSegand moinmg lillve peoskichg thehdnpelr isgdeest ed at
a lowtem perature, contributing to a longer life of oil. This in turn

al | ows t e ldsesunfiass Qferthen %dc%aa&pﬁilcaftrpah?e\m& goptpgigatreyumith

conti nuous operation is essenti in such stor renain.oggn for

| t hat
many hourtdl FHiTE -f r y&r C@Rn2hECr a|gésan PHtaaPﬁmF£%§?e€gn§?rﬁ%g?bﬁ { 0064]

without drawing oil from the tank. This is proven to have
the same effect as when the sidewall surface of the oil tank
51 is cleaned in an ordinary way. The inner case 78 need
only be formed of a stainless steel plate with a handle.

[0063]

With the above embodiment, the life of the cooking oil
and the period in which the o0il remains clean can be pro-
longed, enhancing economy. At the same time, deep-fried
batter balls and materials discharged from the food are
automatically drawn and collected by a pump, facilitating the
cleaning of the oil. This process allows even fine particles
of crumbs, which could not have been collected by the conven-
tional net, to be quickly removed, making the cleaning easy.
Except during the cooking, the oil is rested at a low tem-
perature, contributing to a longer life of oil. This in turn
allows the use this fryer in such applications where a long
hour, continuous operation is essential or in such stores
that remain open for many hours. This fryer can be realized
in a low-cost ccnstruction.

[0064]
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- 28 \Wen the frying operation is finished, the suction punp 67 is
,activated for a predetermined tine to continuously draw fromthe water
suction pipe inlet 74 into the filter water tank 71 the deep-fried batter
‘balls that have fallen fromthe cooking oil layer and are |ying on the
Joottomof the water tank 82 and crunmbs and col |l oidal materials discharged
from the food and floating in the water of the water tank 82 after the
oil cleaning. So, the interior of the water tank 82 is kept clean at al
times. [0065] The conventional deep-fried batter ball collecting net
becones obviated. As for the cleaning operation perfornmed after the

busi ness houwsent ke firying Beedatdodr aw dihithed, the sankiandphimbter it.
The only process required includes renoving the contam nation prevention
i nner ca$d 18 andivelteanifog iat pokdadkenmingddiime thusoshontenshy dhawtine
it takes to clean the oil tank. Further, the two oil heaters can be used:
one is afiroghthenpatstrusacrion péaeeinilgtdddl inkt khg Sad§en HRSETof oi
tenmperature during the frying operation;_and the other is an auxilkary
heat er c&ﬁﬁébﬂédt%ﬁ deeprds ifck hathermirh lReshet havGofR14gnafrom the

| ow-tenperature heater during the nqrmal operation. These two_heaters are
aut omat | CATYTCEChe@YES R aFﬁelHFPgtSHpgﬁﬁtbpgt88n8 aﬁpe ¥8%SFactical Iy

as Possi RlLgy 1 I ¥rubs' nd 2R11L1UL Rcetd18" 888Ha B! k8Ol the
the food and floating in the water of the water tank 82 after
the 0il cleaning. So, the interior of the water tank 82 is
kept clean at all times.

[0065]

The conventional deep-fried batter ball collecting net
becomes obviated. As for the cleaning operation performed
after the business hours, there is no need to draw oil from
the tank and filter it. The only process required includes
removing the contamination prevention inner case 78 and
cleaning it of adhering dirt, thus shortening the time it
takes to clean the oil tank. Further, the twco o0il heaters
can be used: one is a high-temperature main heater to deal
with a sudden drop of oil temperature during the frying
operation; and the other is an auxiliary heater connected in
series with the main heater to work as a low-temperature
heater during the normal operation. These two heaters are
automatically switched to keep the oil temperature constant
as practically as possible. The fryer of this construction

can prolong the life of the oil.
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- 29 CLAIMS 1. Afryer conprising: a water tank to store water; an oi
tank installed above the water tank to store cook- ing oil in contact with
the stored water in the water tank; a heater arranged in an oil layer in
“the oil tank; and an oil delivery pipe through which to draw the cooking
Ol inthe oil layer by a punp and release it onto a bottom of the water
tank; wherein the rel eased cooking oil rises through the water |ayer and
flows into a lower part of the oil layer. 2. A fryer conprising: a water
tank to store water; an oil tank installed above the water tank to store
cook- ing oil in contact with the stored water in the water tank; a heater
arrangedcimse oil layer in the oil tank; a partition plate arranged in a
| ow-tenperature oil |ayer below the heater to receive inpurities, such as
deep-fried hat®errgell spompaliking:down the cooking oil; and an oil delivery
pi pe through which to draw the cooking oil above the partition plate by a
punp and rel eavetetr tank &o bébrenweterhe water tank; wherein the rel eased
cooking oil rises through the water layer and flows into a | ower part of
the oil |ayeRh gilAtpakeinstadlaringbpyectBpniateruteREr tPNEFAERNGOOX-

ing o0il in contact with the stored water in the water tank;

a heater arranged in an oil layer in the oil tank; and

an oil delivery pipe through which to draw the cooking
oil in the oil layer by a pump and release it onto a bottom
of the water tank:;

wherein the released cooking oil rises through the water
layer and flows into a lower part of the oil layer.

2. A fryer comprising:

a water tank to store water;

an oil tank installed above the water tank to store cook-
ing oil in contact with the stored water in the water tank:

a heater arranged in an oil layer in the oil tank;

a partition plate arranged in a low-temperature oil layer
below the heater to receive impurities, such as deep-fried
batter balls, falling down the cocking oil; and

an oil delivery pipe through which to draw the cooking
0oil above the partition plate by a pump and release it onto a
bottom of the water tank;

wherein the released cooking oil rises through the water
layer and flows into a lower part of the oil layer.

3. A fryer according to claim 2, further including:
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- 30 a pipe installed between the oil tank and the water tank and

.extending to evade the partition plate to communicate oil [|ayers above and
_below the partition plate. 4. A fryer according to any one of claim1l
.through claim 3, wherein a heat exchange pipe installed in an oil |ayer

Jelow the heater is communicated with a heat accumulating wunit having its
peri phery insul ated; wherein outer air or air heated by the heat
accurmulating wunit is sent between the heat exchange pi pe and the heat
accurul ating unit by a fan to adjust the tenperature of the cooking oil.
5. A fryer according to any one of claim1l through claim 4, wherein an

el ectrostati g guple G@lshaatiedgbrlatent @hads@nbtahknandeenef whedrbanner balls
floating in the cooking oil is installed in the oil layer. 6. A fryer

accor di ngnido exftgna@i@goftoC lkeaamel thier pughiciahnplatewher epnmandowée pud on a
top of the oil tank and opened and closed by a hinge has its interior
comuni cdegensi Bboxe laowebepamt thk pawdtiéichapértiem a cl eani ng tank;
wherein a gas containing snoke, snell and oil m st pro- duced froman oi
surface is ddawd Byversaccosdifngntananypasseaft GLadhlt RBraEgEr claj®r to
remove tge gas of snell,

’

wherein a heat exchange pipe installed in an cil layer
below the heater is communicated with a heat accumulating
unit having its periphery insulated;

wherein outer air or air heated by the heat accumulating
unit is sent between the heat exchange pipe and the heat
accumulating unit by a fan to adjust the temperature of the
cooking oil.

5. A fryer according to any one of claim 1 through claim
4,

wherein an electrostatic dust collecting plate to adsorb
fine deep-fried batter balls floating in the cooking oil is
installed in the oil layer.

6. A fryer according to any one of claim 1 through claim

wherein a cover put on a top‘of the o0il tank and opened
and closed by a hinge has its interior communicated with a
lower part of a water layer in a cleaning tank;

wherein a gas containing smoke, smell and oil mist pro-
duced from an oil surface is drawn by a suction fan and

passed through the water layer to remove the gas of smell,
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- 31 snmoke and oil before being exhausted to the atnosphere through a gas
Jdrain pipe. 7. Afryer according to any one of claim1 through claim 6,
MWherein a filter water tank having a filter is installed close to the
water tank; wherein inpurities such as deep-fried batter balls are drawn
along with water into the filter water tank froma water suction pipe
inlet at a bottomof the water tank, with the inpurities such as
deep-fried batter balls left to settle on a bottomof the filter water
tank and with water filtered by the filter returned to the water |ayer
froma water supply opening provided in the water tank. 8. A fryer

accor di N@griokea@yd0re 10beFoaieNbtihlr exghusitadmeo? thehatrbspheirenper at ur e
sensor to detect a water tenpera- ture in the water tank is install ed;

wher ei n &hwateh tarnkscaraingpfigpe.to | ower the water tem perature in the
water tank is installed in a |lower part of the water tank; wherein the

t enper at ure Jendorfryed wleowdiog tanknyoorengf raaimré Spepusbdciaildj ust
the water tenperature in the water tank and thereby adjust a tenperature
of the | &wtenperature oil layer below the heater. 9. A fryer according to

any one of claim1 thraough claim . :
y w%ere%n a figter water tank having a filter is installed

close to the water tank;

wherein impurities such as deep-fried batter balls are
drawn along with water into the filter water tank from a
water suction pipe inlet at a bottom of the water tank, with
the impurities such as deep-fried batter balls left to settle
on a bottom of the filter water tank and with water filtered
by the filter returned to the water layer from a water supply
opening provided in the water tank.

8. A fryer according to any one of claim 1 through claim
7,

wherein a temperature sensor to detect a water tempera-
ture in the water tank is installed; |

wherein a water tank cooling fan to lower the water tem-
perature in the water tank is installed in a lower part of
the water tank;

wherein the temperature sensor and the water tank cooling
fan are operated to adjust the water temperature in the water
tank and thereby adjust a temperature.of the low-temperature
0il layer below the heater.

9. A fryer according to any one of claim 1 through claim
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- 32 8, wherein a mxing prevention grid made up of vertically arrayed
plate pieces is installed near a boundary between a water |ayer and an oi
& . .

layer above it to separate the water and oil layers and thereby prevent a
.m xing of water and cooking oil, which would otherw se be caused by the

S elease of the cooking oil fromthe oil delivery pipe at the bottom of
the water tank and by the release of water fromthe filter water tank. 10.
A fryer according to any one of claim1l through claim 9, wherein a

di spersion plate to scatter around the cooking oil rising through the
water layer is installed in a path in which the cooking oil released from
the bottgmof the water tank rises. 11. A fryer according to any one of
claim1 through claim 10, wherein, in addition to the heater that operates
at an el evawkdrednper atinieg ameaaxklbar gridamedef op aflj wsrthgaaly
tenperature of the heater is connected in series wwth the heater to work
as a | onareapedarirtéchgdeees 12. insteyéedaneasrdangoundany batweenNckai m 1

t hrough claim 11, wherein a cylindrical inner case for preventing contam -
nati on oWa&geri ARYETrspasnan oddr layerofbpNe éf| tpafiRPREApLothe water

and oil layers and thereby prevent a mixing of water and
cooking o0il, which would otherwise be caused by the release
of the cooking oil from the oil delivery pipe at the bottom
of the water tank and by the release of water from the filter
water tank.

10. A fryer according to any one of claim 1 through claim
9,

wherein a dispersion plate to scatter around the cooking
cil rising through the water layer is installed in a path in
which the cooking o0il released from the bottom of the water
tank rises.

11. A fryer according to any one of claim 1 through claim
10,

wherein, in addition to the heater that operates at an
elevated temperature, an auxiliary heater for adjusting a
temperature of the heater is connected in series with the
heater to work as a low-temperature heater.

12. A fryer according to any one of claim 1 through claim
11,

wherein a cylindrical inner case for preventing contami-

nation of an inner sidewall surface of the oil tank is pro-
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- 33 ti vided inside the oil tank to cover the inner sidewall surface of
the oil tank. - 34

s f v »

vided inside the 0il tank to cover the inner sidewall surface

of the ©il tank.
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