DESCRI PTION FRYER Technical Field [0001] The
present invention relates to a fryer capable of auto-
matically renoving deep-fried batter balls and
automatically cleaning cooking oil to keep the
cooking oil clean, prevent its degradation and
thereby extend its useful life. Background Art [0002]
Some conventional fryers have water and cooki ng oi
stored in a fryer tank in two layers in contact with
each other at their boundary, with the water |ying at
the bottom of the fryerpgsukieruhw th a heater
installed in the oil layer to heat the oil to a
predeterm ned tenperature (patent docunments 1-3). In
such fryers, during the frying process, mnute batter
bal | s di spersing from food FR¢fERdi ents into the
cooking oil, <colloidal materials drifting away from
the food being fried, and water flow ng out of the
food materjial (these are herein- after referred to as
Tq Gak dd=ite allowed to sink freely to the bottom
of &ﬂﬁ)fryer tank so as to mnimze degradation and
dar enﬁﬂg of oil caused by these inpurities. - 1

52\” i giﬁse%eq{@q.rmite\fﬁ%%nﬁrél@ﬁ%rss t Py 'f'g}lérr' tc\éd'am\/io'}g auto-
matically removing deep~fried batter balls and automatically
cleaning cooking cil to keep the cooking oil c¢lean, prevent
its degradation and thereby extend its useful life.
Background Art

[0002]

Some conventional fryers have water and cooking oil
stored in a fryer tank in two layers in contact with each
other at their boundary, with the water lying at the bottom
of the fryer tank and with a heater installed in the oil
layer to heat the o0il to a predetermined temperature (patent
documents 1-3}.

In such fryers, during the frying process, minute batter
balls dispersing from focd ingredientslinto the cooking oil,
colloidal materials drifting away from the food being fried,
and water flowing out of the food material (these are herein-
after referred to as impurities) are allowed to sink freely

to the bottom of the fryer tank so as to minimize degradation

and darkening of oil caused by these impurities.



provi ded separate fromthe fryer and installed in the
fryer tank, which has an oil |ayer and a water |ayer,
to remove inpurities such as deep-fried batter balls
fromthe cooking oil by circulating with a punp the
oi | between the fryer and the inpurity renoving

devi ce (patent docunent 4). [0004] Patent docunent 1:
Japanese Utility Mdel D sclosure No. 05-68440 Patent
docunent 2: Japanese Patent Publication No. 55- 40249
Pat ent docunent 3: Japanese Utility Mdel Disclosure
No.[008®]09426 Patent docunent 4: Japanese Utility
Model Publication No. 56-11860 [0005] [Problenms with

Coventtingnalt yigrgeerdf Iiryeuia) arcdmeentiitgnalerfawierg desrice is
prevent a tenperature of the cooking oil fromfalling
Pruridey cemdnfearfdam tdwalfiryean and irethald e ithghsetfryer
tenperature in a short time, the heater disposed in
tade aihighayas jap sdr dAveratng temaded iy ei.giter remove
._than .the cooking tenperature of the oil. The oil in )
IMpiiddies V?HCE" ko dEHRH S5t AR o RS F 508} thheuIcgeking
NS pased .tq.a far  higher t erature than the t
Oltlenb‘éércgtsrlfruel.aoc-mf Y e U %&% & e RSE S0y éhr?aﬁgfy@fr and
d j : [ inci.d i th.a
CH A ERR oy e, el (Pl Bocthiehe4)
[0004]
Patent document 1: Japanese Utility Model Disclosure No.

05-68440

Patent document 2: Japanese Patent Publication No. 55-
40249

Patent document 3: Japanese Utility Model Disclosure No.
60-09426

Patent document 4: Japanese Utility Mecdel Publication No.
56-11860

[0005]

[Problems with Conventional Fryer]

In such a conventional fryer, to prevent a temperature of
the cooking oil from falling during cooking and to enable it
to return to the set temperature in a short time, the heater
disposed in the oil layer is operated at a temperature higher
than the cooking temperature of the oil. The o0il in contact
with the surface of the heater in particular is exposed to a

far higher temperature than the set temperature.



degradation and oxidation of the oil, the cooking oi

gets easily degraded or oxidized during standby or

during cooking. This in turn increases generation of

snoke and evaporation, polluting the environnent and

rapi dly changi ng the conposi- tion of the cooking oil

[0006] Thus, there has been a demand for a device

that, during standby, can keep the cooking oil at a

somewhat | ower tem perature than that for cooking

and, during cooking, quickly raise the oi

t emneftaidyr,e dihdden caigdG i eiaidiicr tthemkokidg oil for

ready for cooking and thereby mnimze a quality
foegradpingicteofwitdie & odapgeyratidre MO0V ]|thdth suElerates

conventional fryer, if any bubble exists in an oil or
degrastal igyrerarghdtiotadsi amtaf ddre acitl witthe tdeokiaw ed 1 gets

oil, the air bubble will expand expl osively, . ‘
eaglght adrpdak Hotoxiglizedridir inge shatwlky ioF thir g &Gooking.

or ojl layer, needs to be elimnated. However, no such
Thieti e P TRAS8Y rﬂ%ﬁ%aﬁgmrmfe Fihie Sth S HRaF ation,
oI S o R A it TR ilboss
£ SvEntd ZAQJ J%fgr,oit o remove im - 3 purities

accunul ated 1 n e water layer, it is necessary to

opefhgpgock provided bel ow the water |ayer to drain

t he wat er

Thus, there has been a demand for a device that, during
standby, can keep the cooking o0il at a somewhat lower tem-
perature than that for cooking and, during cooking, quickly
raise the oil temperature to the cooking temperature to make
it ready for cooking and thereby minimize a quality degrada-
tion of the cooking oil.

[0007]

In such a conventiocnal fryer, if any bubble exists in an
0il or water layer and comes intc contact with the heated oil,
the air bubble will expand explosively, scattering the hot
oil.

Thus the bubble in the water or oil layer needs to be
eliminated. However, no such device capable of eliminating
air bubbles has been available and a fryer with such a func-
tion has been called for.

[0008]

Furthermore, in such a conventional fryer, to remcve im-



and then fill clean water into the water |ayer,

refreshing the water |layer with a predeterm ned

anmount of clean water. Further, in the case of a fryer

equi pped with a filtering water tank in addition to

the fryer tank and using a circula- tion filtering

met hod, to renove inpurities accunulated in the

filtering water tank requires nanually renoving the

inmpurities and cleaning the filtering water tank while

not cooking. This takes tinme, prolonging the cooking
purittefgslRredunil dHat® i @He tat@d Nagdrgduced sceidetGary to

efficiency. For this reason, there has been a call for
cpeerf ray erool tdrovikind iddlem neratagrert didyerhato alrladws the water

easy renoval of inpuri- ties in the filtering water
andarihierDifsidllosuresrofwaties [imientthen wa[t@ong]ayarre mee,fgmblng

i nvention has been acconplished with a view

ARG Merfe “ﬁrtéblaer%feé?ﬁ@rqﬁéﬁ@é’d afiount; ws Clean water.
conventi onal chnol ogi e techni cal task .t

SRR Hon 0ol %gj:atsf?e"fa@o SR BBHOR e SiEné (4 Ltering
wataf”t%é{kd&pi‘ﬁ;%%% 5 3o 1y e ”‘”%s“l%i’gkgf Cjrouta-
ei300 NG AHnch NIy i GeplhRD i g%%‘&%% ARTRENAL in

uring St an y an 0O0Ki can quick

+tHeAI 59 118 Y lwdtP A il Ade n@%%m@ e gy rt%e
4 thereby preventing degradation of thé cooking oil

1ingRAUIRG andAGsuldgahe eiviteaimnivateithanaknghdle not
work efficiency, reducing an econom c burden, and
coukiing.zi Tgienvakesanmedial prelonging the cooking interrup-
tion time, resulting in a reduced cooking efficiency.
For this reason, there has been a call for a fryer with

the filtering water tank that allows easy removal of impuri-

ties in the filtering water tank.

Disclosure of the Invention

[0009]

The present invention has been accomplished with a view
to overcoming the problems experienced with the conventional
technologies. A technical task to be achieved in solving the
above-mentioned problems is to provide a fryer that can
easily perform a cooking ¢il heat exchange so as to keep the
temperature of a cooking o0il slightly lower than a cocking
temperature during standby and which, during cooking, can

quickly raise the oil temperature to the coocking temperature,



pol lutions. It is also our technical task to provide a
fryer with a function of elimnating bubbles in water
or oil. Another technical task is to provide a fryer
with a fil- tering water tank which can easily renove
inmpurities in the filtering water tank. [0010] The
present invention has many aspects for effectively
solving the problens experienced with the conventiona
tech- nologies. Viewed froma first aspect, the
present invention pro- vides a fryer conprising: a
tHenery tardedidmy dédrddat icepkimgheandoMdirey fidr, securing a
purifying the oil, the oil and the water being
gocet tawlalrlar yareranigeshrien t,wenheayerisigore wepdn etfifd cdtenery,,
and a heater disposed in the oil |ayer; wherein a
rs/vhxcelrnq @feredanonite bunpen t amd grirdmgaindoferagr renmental
| ayer beneath the heater is horizontally rotated in a
P% i431o19011] A second aspect of the present
6§$t|on prOV|des a fryer. further |nclud i n

ARG aTe ey g e §ith a

f& AR o G R AR B W %ﬁr A third

as nt. Jnvent i e -
L R e

tVlRf water tank which can easily remove impurities in the
filtering water tank.

{0010]

The present invention has many aspects for effectively
solving the prcblems experienced with the conventional tech-
nologies.

Viewed from a first aspect, the present invention pro-
vides a fryer comprising: a fryer tank having oil for cooking
and water for purifying the oil, the o0il and the water being
vertically arranged in two layers one upon the other; and a
heater disposed in the oil layer; wherein a water layer in
the fryer tank or a part of an oil layer beneath the heater
is horizontally rotated in a swirl.

[06011)

A second aspect of the present invention provides a fryer
further including a water level sensor arranged to vertically
span a boundary between the oil and water layers in the fryer

tank to monitor a change in water level.



suction opening at a bottomof the fryer tank and then
deliv- ered into the fryer tank al nost horizontally in
an off- centered direction froma water supply opening
formed in a side wall of the fryer tank and opening
to the water layer or to a part of the oil |ayer
beneath the heater, thus rotating the water |ayer in
the fryer tank or the part of the oil |ayer beneath
the heater in a swirl. [0013] A fourth aspect of the
present invention provides a fryer, wherein water in
thefogetzeyr layer is drawn into a water- inmersed punp
installed near a side wall of the fryer tank in the
watZertHiayceraspattdel i ieree bfesemtt Nenvemtpicad postvides a fryer,
hori zon- tally to rotate the water in the tank in a
whagein JaOom)in Ale fqaters page nfig it gnresaiit ﬂnwcerat wWater
provides a fryer, wherein oil in the oil |ayer
SURtERn d{Hefblfnq R 13 ﬁqtﬁ%l@f Bhearf ar FaRk ﬁ{éi h‘-’é’d deliv-
ouf sj de t ef er tan ther]1 olellver i,nto the

exg e]rnt(% T it P e drodtt-

Y ATV Py SR, B ool -
t usda?lol?ﬁ%hé)ffhgﬁagegrn% ayer %@h@%@gg?ﬂg%{ 'Hayer ot

td Y Yakensatihd heir Biydeaidledth & rVidated OQJH%]S Mtating
si xth aspect of the priesent 1 nvention provides a

tHd W&fter layer in the fryer tank or the part of the oil

layer beneath the heater in a swirl.

[0013]

A fourth aspect of the present invention provides a fryer,
wherein water in the water layer is drawn into a water-
immersed pump installed near a side wall of the fryer tank in
the water layer and delivered from the pump almost horizon-
tally to rotate the water in the tank in a swirl.

[0014]

A fifth aspect of the present invention provides a fryer,
wherein o0il in the ©il layer is drawn out of the fryer tank
by an oil pump installed outside the fryer tank and then
delivered into the fryer tank almost horizontally in an off-
centered direction from an oil supply opening formed in a
side wall of the fryer tank and opening to the water layer or

to a part of the oil layer beneath the heater, thus rotating

the water layer or the part of the oil layer beneath the



wherein oil in the oil layer is drawn into an

oil-imrersed punp installed near a side wall of the
fryer tank beneath the heater and delivered fromthe
punp al nost horizontally to rotate the oil layer in a

swirl. [0016] A seventh aspect of the present

i nvention provides a fryer, further including a

filtering water tank installed close to the fryer

tank and having a filter; wherein water in the water

| ayer m xed with inpurities, such as deep-fried
hdwtderidad | Syids, drawn out froma water suction

opening at a bottomof the fryer tank and then

deliMErsld into the filter- ing water tank where the

Impurities, such as deep-fried batter balls, are

fila evisttlowtspant af dved pressatt ligvem td orb gmeomdsts tehef ryer,

filtering water tank;, wherein the filtered water is
whrgeierad i it Ehao ¥l Javamnnie A58t W9 Aentdijimmersed

al ong a side wall of the fryer tank froma wa

t
PUMD St kil MPFToriveth 96 et QléMRalfity T (iR %R@Eath the
nk and, openi_n o.t he water Iay or to A art
heqFo 109 Ayt %%%tfﬁ% 8, s e o Aty o
t e asent VEntion prOV|des a fryer,
rﬁéﬁ%ﬁ tlrpe|fn('lz: dlp‘{ a c_:Esq'ﬁﬁlmnatlon tank installed
- TrodTepR water path running fromthe filtering water
tan& to the wat er |ayer or oil |ayer; wherein the

bulbl s edritH gt tdnk heS QRASHAS MBIt i pidvikles a

accommodati ng water and accunul at -
fryer, further including a filtering water tank installed
close to the fryer tank and having a filter; wherein water in
the water layer mixed with impurities, such as deep-fried
batter balls, is drawn out from a water suction opening at a
bottom of the fryer tank and then delivered into the filter-
ing water tank where the impurities, such as deep-fried
batter balls, are filtered ocut and allowed to settle on a
bottom of the filtering water tank; wherein the filtered
water is delivered into the fryer tank almost horizontally
along a side wall of the fryer tank from a water supply
opening formed in the side wall of the fryer tank and opening
to the water layer or to a part of the o0il layer beneath the
heater.

[0017]

An eighth aspect of the present invention provides a

fryer, further including a bubble elimination tank installed



ing it in a lower part thereof and air in an upper
part thereof; wherein the bubble elimnation tank has
an inner pressure adjusting neans at an upper end
portion thereof to vent the air accunulated in the
upper part of the bubble elimnation tank to the
outside. [00181 A ninth aspect of the present
i nvention provides a fryer, further including: an oi
punp to draw oil fromthe oil layer and deliver it
into the water layer or a part of the oil |ayer
ieneaiter heatheah&iriirgy 0RSor e Al r iy MRt edb e i ® the
oil punp to hold a vaporized gas accurul ated in the
waidr plager andibl dresstr ededieist itige dodimisds eldansndtmion tank
vent the vaporized gas fromthe gas accunulator to
sqpRranassiwhtey oatma]aim hermdrampetiat iofly ek g egghtaccunulat-
i nvention provides a fryer conprising: a fryer tank
ing i oie antier IRy tharedblant 2ighd T aatdPemRart
into mhlg} |npur|t|§%ﬂ§¥ch as, deep-fried batter balls

th%qqfeb e brtNg h %%%W%%ﬂ%ﬁ?ﬁq%é‘a%&%ﬁmer
Pif V%%%qér?‘arﬁsst”aagﬁeeé%”rhée“nﬁq PRI g £

e{dé t8le al a"‘@&ﬁ{ faaél!&tf}}rﬁ%e' %o@ntt}‘[ée "ﬁﬁatbef

ayer, I mpur res m e e water

ef'dﬂﬁgtfHﬁjﬂéﬂﬁ”ﬂbtﬁﬁé ot sifdd fered mater to the fryer
tank; wherein the filtering water tank has an

irnmgoﬁaﬂ renovi ng device that is connected with a
wat er di scharge path and a water supply path; wherein
th&d ninth aspect cof the present invention provides a fryer,

further including: an oil pump to draw oil from the oil layer
and deliver it into the water layer or a part of the oil
layer beneath the heater; a gas accumulator formed above the
0il pump to hold a vaporized gas accumulated in the oil pump:
and a pressure adjusting exhaust means to vent the vaporized
gas from the gas accumulator to the outside.

[0019]

A tenth aspect of the present invention provides a fryer
comprising: a fryer tank to store an oil layer for cooking
and a water layer into which impurities such as deep-fried
batter balls in the o0il layer sink, the oil layer and the
water layer being vertically arranged in two layers one upon
the other; a heater installed in the oil layer; and a filter-
ing water tank to receive water from the water layer, filter

out impurities mixed in the water by a filter and return the



wat er di scharge path has a stop val ve and di scharges
the water mxed with the inpurities froman untreated
water reservoir upstreamof the filter to the outside
of the fil- tering water tank; wherein the water
supply path has a flow regulator and, during a water
di schargi ng operation, supplies water to the
untreated water reservoir upstreamof the filter or
to a clean water reservoir downstreamof the filter
[0020] An el eventh aspect of the present invention

f rndteSvax ed rtercha@feimn ddec; WEddih ne@ilGering water
devi ce has connected to a bottomof the filtering

tami @rad ark dintpes miettye rr edicsciay gievdateh tHadtati sdicooirerggesi with a
water containing inpurities fromthe un- treated water

watese rddgi ghanyst pedih @ind e Watarsupplisheadlt/siwheregn the
the filtering water tank. [0021] @A twelfth aspect of

watfr sHe@mranrahl G proitess lve and dipshangeshdhe

g R T e R

e Sh L S5 5y LSS PR P e -
HETL AN A ST TRI) R AL IS, 1o
RIS, sty o i SR SN QK oo e
wdthe iEfhe untreated water reservoir upstream of the filter
or to a clean water reservoir downstream of the filter.

[0020]

An eleventh aspect of the present invention provides a
fryer, wherein the impurity removing device has connected to
a bottom of the filtering water tank the water discharge path
that discharges water containing impurities from the un-
treated water reservoir upstream of the filter to the outside
of the filtering water tank.

[0021]

A twelfth aspect of the present invention provides a
fryer, wherein the impurity removing device has an impurity
collecting container that accommodates impurity-laden water,
discharged from the discharge opening of the water discharge
path, through a net basket formed of a filtering material
having almost the same mesh size as the filter of the filter-

ing water tank.



of : storing cooking oil and water in two | ayers one

upon the other, the water being adapted to receive

inmpurities sinking fromthe oil intoit; filtering

out inpurities contained in water drawn froma water

layer in a fryer tank into a filter- ing water tank;

and returning the filtered water to the fryer tank;
wherein, after stopping a circulation of the filtered

wat er between the fryer tank and the filtering water

tank, a water discharge path connected to an

untroetogd water reser- voir upstreamof the filter in

the filtering water tank and a water supply path

comearHiact dem tith @ spdate aife d han tpate Serte riviant ibps prearhdes an

of the filter or a clean water reservoir downstream
impfuntifey fridntcsrirey enedpierkdEdm adifoglear,gedmppuirsiitice $-Her grbeps

the filtering water tank through the water discharge
ofpatItorirngh Fom g raidniang! wiatter fiforhwchd afirdr ofgppippn the
1:{)ath. 0023 In the first aspect, the water layer in .
OUheS of % feing RdaptHd R rH9e vy dMediddEs SHaking
heat.er is -harizontally ,.rotated in.a sw,l, to cause .
ERAE ol B i oyl (16 SRR G SEPA prte ined in

j ' j asj t,act t il .a

i B e
i . ﬁgﬁﬂgﬁ : re it
1&%?&%&1;{5% 'ele:agﬁ{t he coo ?fr%tgligij ﬂl{l&fgrega?{égc@bovso the fryer
t ArD R iGh ala A C s tdEpild d Tit@ulRASIdrY ofeltdlel Giltered

rated. During cooking, the part of the oil |ayer
watidnudiettieaab bty dreatpik cand hheguiidkleyrima sedetro tank, a

t he cooking tem
water discharge path connected to an untreated water reser-

voir upstream of the filter in the filtering water tank and a
water supply path connected to the untreated water reservoir
upstream of the filter or a clean water reservoir downstream
of the filter are opened to discharge impurities from the
filtering water tank through the water discharge path, along
with running water from the water supply path.

[0023]

In the first aspect, the water layer in the fryer tank or
a part of the o0il layer beneath the heater is horizontally
rotated in a swirl to cause the whole oil layer to rotate
horizontally by its viscosity, increasing the contact between
the o0il and the heater disposed in the oil layer and there-
fore the volume of heat exchanged.

During a standby, it is possible to keep the cooking cil

_10‘



perature, thus shortening the tine it takes to return

the oil tenperature to the cooking tenperature and
effectively pre- venting oil degradations. [0024] At
t he boundary between oil and water, the oil is stirred
by the water causing mnute inpurities mxed in the
oil, such as deep-fried batter balls, to fall into
the water, thus <clearing the oil of inmpurities. In
this way, inpurities contained in the oil, such as

liquids and snmell conponents com ng out of food
atited ergval tampera thir g &ived dH @Rd kAL 10ids day &asi[iIG02Rdterio-
Wth the second aspect, it is possible to prevent an
raheet f | Owrdhgcaokkinggei khehparsovfdththet v aybe satuaeded
by water fromfood materials or nelted water from
alfqusy e detamicsimépa v yner adrsed dvelthef aemtkamg Item-
is al so possible to nonitor an appropriate water |evel
PRt UGS, fdit slarasndsyg theh & e did takesctta Fatersy dhe oil
enabl es the water |evel to be kept within an )
teé‘lﬁ?ﬁﬁﬂrﬁ &0 dﬁq%\ﬁé’&@%ﬁﬁper[aﬁ}m afyt 1 ifectiviely pre-
vé(%.sixkp a%gsct, %he ef fect described in the first
g Cdn IR NN -achi eved by rotating the - 11

wat ey, gyer or a part of the oil |ayer beneath the
024 : . A
heater ™n a large swirl to directly or indirectly

rotpdt @ HN@Riadr3Y Metwele?024l and water, the oil is stirred
by the water causing minute impurities mixed in the oil, such
as deep-fried batter balls, to fall intc the water, thus
clearing the oil of impurities. In this way, impurities
contained in the o0il, such as liquids and smell compconents
coming out of food materials, can be removed from the oil
layer.

[0025]

With the second aspect, it is possible to prevent an
overflow of cooking oil that would otherwise be caused by
water from food materials or melted water from frozen food
raising the volume and level of water. It is alsc possible
to monitor an appropriate water level for frying at all times.
The second aspect therefore enables the water level to be
kept within an appropriate, allowable range.

[0026]

With the third to sixth aspect, the effect described in

the first aspect can be reliably achieved by rotating the

..11....



Wth the seventh aspect, the filtering water tank
filters out inpurities contained in water of the
water |ayer and returns the filtered water through
the filtered water path to the water |layer in the
fryer tank, thus circulating the water between the
water layer in the fryer tank and the filtering water
tank, which in turn keeps the water in the fryer tank
clean at all times. The seventh aspect, therefore, can
nore advantageously realize the effect described in

wdther fidpdr aspectpatOWB]thdVdil tiheret dineadpatie Hditer in
bubbl e elimnation tank sepa- rates water and air.

a Weargd hewinorlestsardd mdct he @t riratictemte1y afcechtien ttHee 0il layer.
upper part of the bubble elimnation tank ex- ceeds a
pr eld¥t%tImi ned pressure, it can be vented through the
i nner pressure adjusting neans incorporating a

pr dbisilt eheygarantiinlaapecthushadikharing waien tpayk filters

tank can, be cleared of bubble at all tinmes. This in
O RIS P R et d\‘ai}ﬁfbkﬂé @i tavegt and
<454 ST BN ALS JUDL 5 655D L o SAMAT ML) paci o
YR "y o U, SOV MR e aver
bAGLHRI HLAyd tl o N yiPPE] 1Y (£ 80 d NG larRUMhe Fidtering

ol l circulation path -- that draws oil by suction
wddexmddiek f ryteircH ank @ieh 1addpy dhe wiider in the fryer tank
clean at all times.

The seventh aspect, therefore, can more advantageously
realize the effect described in the first aspect.

[0028]

With the eighth aspect, the bubble elimination tank sepa-
rates water and air. When the pressure of the air accumu-
lated in the upper part of the bubble elimination tank ex-
ceeds a predetermined pressure, it can be vented through the
inner pressure adjusting means incorporating a pressure
adjust valve. Thus Ehe water in the fryer tank can be
cleared cof bubble at all times.

This in turn prevents an accident of bubble explosion
that would occur when the bubble comes into contact with hot
0il during cooking, thus securing safety and preventing

possible environmental contamination.

(0029]
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i

tenperature is lowered, returns it to the fryer tank -
can be vented through the gas accunul ator. Wen the
gas pressure exceeds a predeterm ned pressure, it can
be vented through the pressure adjusting exhaust
means i ncorporating a pressure adjust valve. This in
turn prevents an accident of bubble explosion that
woul d occur when the bubble conmes into contact wth
hot oil, thus securing safety and preventing possible
envi ronnental contam nation. [0030] The inpurity

r enpvi Q- ke \H G S dte !, e Ridp ASRREE Rfs talichimu 1RMQRL 119N the
stops water circul ati on between the water layer in

upper fpyer dfinthand I g lifreram@ iateirdudkiticds path -~ that
required, supplies water fromthe water supply path
draws hel ity entad onwatem rdserfugier upstk ead,ofafiteer the oil
filter inthe filtering water tank or to the clean
temraa e rioi iowesvaibt reetmrais tilfe tio Ither frysmd tank - can be
dlscrarges water fromthe untreated water reservoir
SR BIIR Hda .%ﬂeraquwtﬂn t eFPRY hBEeFapapkessure
h the ter .di schar ath ,to the outside. This
Sehfeg) fmeﬁ“&g“e G i R P vERY Jedrn
ﬁﬂﬁ% tter hal.ls to b
tﬁ%zy&e e SI rea%F%% &‘anﬁhéﬁq%&ﬁ 1P§h€v§ressure
ad®fh h| .@f sEh I 0
remf”ﬁagl“’?eﬁe ?ﬁﬁ?emsu&gt RFeyIrs"Eh] écéiagnﬁ” SFHhob1e
exX19E AL athdtS Wl IREU @Mehh @ heat bl P co&@é H%ttlib tc%ntact

the cl ean water reservoir downstream of the lter,
wiithpurdtt iced ,cludgy B ddidnfy Isader vs weld @‘ie@%@lﬁiﬁ'xrgl @@ssmle
environmental contamination.

[0030]

The impurity removing device as the tenth aspect of this
invention stops water circulation between the water layer in
the fryer tank and the filtering water tank, as required,
supplies water from the water supply path to the untreated
water reserveoir upstream of the filter in the filtering water
tank or to the clean water reservoir downstream of the filter,
and discharges water from the untreated water reservoir
upstream of the filter in the filtering water tank through
the water discharge path to the outside. This causes impuri-
ties accumulated in the filtering water tank, such as deep-
fried batter balls, to be washed away to the outside, realiz-
ing the impurity removal and the washing of the filtering

water tank without removing the filtering water tank.
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batter balls, can be washed away along with inpurities
accu- mnul ated upstreamof the filter. [0031] 1In the
el eventh aspect, the inpurity renovi ng devi ce has
connected to a bottomof the filtering water tank the
wat er discharge path that discharges inpurity-I|aden
water fromthe wupstreamside of the filter to the
outside of the filtering water tank. This all ows
inmpurities in the filtering water tank to be

di scharged fromthe water discharge path to the

outad d&vid Misnd ealHet R tdie LY iQfd IfHYM itheeSyatikd sup-
the washing of the filtering water tank w t hout
plnempatimad the falday iwxtemtrarsdanir [d83t rdam dfe the
twel fth aspect, as a container to receive inpu-
filitter,| dogrimigtiers diloofrmged He diltthes f iduddy iasy destperfried
tank, an inpurity collecting container is provided
bajtiash st o ran hgadeahadb@nay Flang Wity jimpurditdesglaccu-
havugg al nost the sane nesh size as the filter of the

mykated iuRp ke afarhe M Yfdt- basket traps and

se s inpurities, such as deep-fried batter
baﬁﬁgﬁhﬁron1mater. Thus, the inpurities can be dis-

CaEt; RIS VI 00 o ] e e
SRS (S b 1 AR B e ol e
dfddHdenpMH @hdtdischarges impurity-laden water from the
upstream side of the filter to the cutside of the filtering
water tank. This allows impurities in the filtering water
tank to be discharged from the water discharge path to the
outside, thus realizing the removal of impurities and the
washing of the filtering water tank without removing the
filtering water tank.

[0032]

In the twelfth aspect, as a container to receive impu-
rity-laden water discharged from the filtering water tank, an
impurity collecting container is provided which has a net
basket formed of a filtering material having almost the same
mesh size as the filter of the filtering water tank. The net
basket traps and separates impurities, such as deep-fried
batter balls, from water. Thus, the impurities can be dis-

carded as raw combustible waste and water as effluent.

[0033]
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opens the water discharge path connected to the

untreated water reservoir upstreamof the filter in

the filtering water tank and the water supply path

connected to the untreated water reservoir upstream

of the filter or to a clean water reservoir

downstream of the filter, in order to discharge

inmpurities fromthe filtering water tank through the

wat er discharge path, along with running water from

the water supply path and clean the filtering water

t arkhe wHhihmden tdetaapuoty e ifddst esheng mpatrert yt a@moving

Best Mbde for Carrying Qut the Invention [0034] Now,
medrtynti revitch ofa fiteer prisgeyiing v eritricon atiddn ef ddhe filtered

scribed. [Construction] The fryer 1 as one enbodi nent
wagfen et waRreriiof ey dartk yard ttdywk fid tetrdsed Waltl@é gank,

downwar dl y protrudlng pyran1d or C|rcular cone

OR&THIvF NS HatEr Pisrhandf PACh RRRTEGHEd Yoyt éﬂ}%ﬁmted
I di s h
waAE T 1A LT e b qﬁ’%oﬁ“@%ﬁﬁ% (e P iiF ering vater
taq'lk?‘% dct'xeb‘?rﬂaﬁ:aetx{1 stJbgﬂI%‘ qatqy%’on%%#%a’ & e' untdreated

|es from ayer,,” suc eep
wahfgxt %res@ﬂx}os.tr thbsct!% tcﬁe tcH%Okflrlg:er r W la J1¥8Plyater
shown in Fig. 1 and 3, an electric or gas

reib%&ﬁ?ﬁtrh%d\-ﬁmsft%arﬁ hsx (HHe i£51 ey ded drtidhe idi darge
o] e

impurities from the filtering water tank through the water
discharge path, along with running water from the water

supply path and clean the filtering water tank, without

detaching the filtering water tank.

Best Mode for Carrying Out the Invention

[0034]

Now, embodiments of the present invention will be de-
scribed.

[Construction]

The fryer 1 as one embodiment of this invention has a
fryer tank la shaped like a downwardly protruding pyramid or
circular cone, as shown in Fig. 1 and Fig. 4C. The fryer
tank la has two layers vertically disposed one upon the other
- an oil layer 11 for cooking and a water layer 12 disposed
beneath the o0il layer 11 to receive impurities from the oil

layer, such as deep-fried batter balls, to clean the cooking
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fryer tank la. The heater 5 is |ocated at an al npst
central part of the oil layer 11. Wth the heater 5
activated, two layers are fornmed - a high-tenperature
oil portion lib and a | ow tenperature oil portion lla
- wth their boundary slightly below the heater 5.
Thus, the fryer tank la has three | ayers which are,
from the bottomupward, the water |ayer 12, the
| ow-tenperature oil portion 1la and the
hi gh-tenperature oil portion |Ilb. [0036] O these,
cilhe high-tenperature oil portion 11b consti- tutes a
frying portion that fries at an appropriate tenpera-
tur[eOQ‘it%d materials with coatings that are put on a
basket = made of sl ender netal bars or nmetal grids and

thdi? |VRedn iBitd thenshdkithg i 120 HIECLric or gas heater
| ow-t e mauu oH ort. n]Jafmnsa er,at ur
3 Biﬁf heat s w@ech, Re R AYe oL Of the

rt| on 1]112 and the wat er Iayer 12 and has a functl on
(f%ﬁﬁ the oil tenperature of the

0| | t%%ee’eq_t W § Diglo AN gxg: ]a%(ﬁ A stS tWarlg?é% of the

I's not yet degrad e water |ayer

oilCIONSHydMties, aRikAPUht NeateYndl abehivatedd thbBalayers are
functions as a sedinentation |ayer in whi ch inpurities

farmagiceds g dnipd it ursl i lapdrtieth hay enda l1sw-
slowy settle. The water layer 12 also has a function

tepipdnatningg oitlheordttiem Hdra zomtiadd ytHedrr didurclaeaniaig.ghtly
and tenperature
below the heater 5.

Thus, the fryer tank la has three layers which are, from
the bottom upward, the water layer 12, the low-temperature
oil porticn lla and the high-temperature oil portion 1llb.

[0036]

Of these, the high-temperature oil portion 1lb consti-
tutes a frying portion that fries at an appropriate tempera-
ture focd materials with coatings that are put on a basket
made of slender metal bars or metal grids and then lowered
into the cooking oil.

The low-temperature oil portion lla forms a temperature
buffer portion between the high-temperature oil portion 11b
and the water layer 12 and has a function of adjusting the
0il temperature of the high-temperature oil portion 1llb and

supplying new oil that is not yet degraded.

The water layer 12 constitutes an impurity accumulator
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adjustnent. [0037] The water in the water |ayer 12,
as shown in Fig. 1, Fig. 4 and Fig. 7, is drawn out
froma water suction opening 2b at the bottom of the
fryer tank la by a water punp 2e along with
impurities such as deep-fried batter balls and then
flows through a pipe 2c of a water circulation path 2
into afil- tering water tank 2a where it is filtered
of inmpurities, such as deep-fried batter balls, by a
filter 2j installed in the filtering water tank 2a.
thAftt efurbe] ingh g e \ee s e inammati tdre daydheire lvdaichnwaltrgrudit ies
returned froma clean water reservoir 2m of the
pifaduaad iy wiaterf twinig 281ait @a He ifad) dratitatk Had. 1spherlowly
It is returned to_ the fryer tank la, the clean water
sqtdlfel | FepeHatesmlayedt 42 3dppl haspanitHgciopnoi §lgaing

wall id .on the back sjide of the fryer tapk | a al nost
D ot 2152 G ard SR O A o VB, e Ate

he water noves ina swirl in the water |ayer 12

A e fryer tank la. As the water |ayer 12
Sﬁﬁgig57ﬂhe | owtenperature oil portion 1la di sposed
[ I'at'el y above, and in contact with, the water

| ayigfe lAathBOINS iy LR Wity et tidTe dAGhRAISINFid.Ne, Fig.
hi gh-tenperature oil portion Il b imrediately above the

4 -ankd FAPW1,eNREIALANTE it MU IPRalled dwd iloh Bperiiny 2b at
aswirl with a greater tinme lag. [0038] At this
tHd Myttdm ejfeatted fdyidr aaaik Ay Hyoraceatidre paadrer2e along with
impurities such as deep-fried batter balls and then flows
through a pipe 2c of a water circulation path 2 into a fil-
tering water tank 2a where it is filtered of impurities, such
as deep-fried batter balls, by a filter 23j installed in the
filtering water tank 2a. After being removed of impurities,
the clean water is returned from a clean water reservoir Zm
of the filtering water tank 2a into the fryer tank 1la.

When it is returned to the fryer tank la, the clean water
is delivered from a water supply opening 2i in a side wall 1d
on the back side of the fryer tank la almost horizontally
along an adjoining side wall le so that the water moves in a
swirl in the water layer 12 within the fryer tank la.

As the water layer 12 swirls, the low-temperature oil
portion lla disposed immediately above, and in contact with,

the water layer 12 begins to turn with a time lag, causing

the high-temperature o©il porticn 1lb immediately above the
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can fiercely stir the lowtenperature oil portion 1la,
pronpting even fine pieces of inpurities, such as
deep-fried batter balls, contained in the oil to fal
into the water, thus cleaning the oil. Even in the
above process, the stirring notion of a | ower part of
the lowtenperature oil portion 1lla does not affect
its upper part, allowing it to turnin a relatively
calm state as it is heated by the heater 5. [0039]
Turning the water in the water |ayer 12 as descri bed

lapavEnpeyatal s diel aedteivad e idisdaldd i in a swirl with
wat er-i mersed punp 2p in the water |ayer 12, as
a ghovatem tHme IBgto di- rectly turn the water |ayer 12
and rotate the lowtenperature oil portion 1lla by the
rotiftQ3fy force of the water. It is also possible to
install an oil pqqﬁ (not shown), simlar to the one
, 4

shd¥in i sitgimey eifctRd Widyera stuanpg farsd| fphaymater
R AT TS g oL T b TR AR 1 IOV chl2r1a
AR L v R D R oep-rrse
-J0ZSBIEL) ) ST PO B Ectih HAMATE wacor,
tHW-d edRera) Wik i1 portion 11A. [0040] On an inner

wal | of the fryer tank la, there is provided

Even in the above process, the stirring motion of a lower
part of the low-temperature oil portion lla does not affect
its upper part, allowing it to turn in a relatively calm
state as it is heated by the heater 5.

[0039]

Turning the water in the water layer 12 as described
above may also be achieved by installing a water-immersed
pump 2p in the water layer 12, as shown in Fig. 7, to di-
rectly turn the water lavyer 12 and rotate the low-temperature
0il portion 1lla by the rotating force of the water.

It is alsoc possible to install an oil pump {(not shown),
similar to the one shown in Fig. 7, in the oil layer 11 to
directly turn the low-temperature o0il portion 1lla.

Another method of directly rotating the low-temperature
0il portion 1la in a swirl involves discharging the clean
water delivered from the filtering water tank 2a almost

horizontally in an off-centered direction from the water
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a water |evel sensor |c at a boundary position between
the water layer 12 and the | owtenperature oi
portion 1la, as shown in Fig. 4C, to nonitor the
boundary between oil and water. An alarm|anp and a
buzzer are activated to indicate when the water |evel
is too high or too low. [0041] The filtering water
tank 2a has installed therein a ver- tically disposed
stainless steel filter 2j of 0.7 mmnesh that divides
the interior of the filtering water tank 2a. After
sigyl ngoheeingr advp okt i ddd tire fHey elow-dmgexrdtiuddeil portion
water punp 2e into an untreated water reservoir 2k of
1lde filtering water tank 2a upstreamof the filter
2], the water passes through the filter 2j onto the
cl ebC4%k er reservoir 2mside, |eaving the trapped

impurities, such as deep-fried batter balls, in th
untOR AR d RRRR W als @% dine Aeyer §e?tnc’4 éaon tthere Bt tPe’%ﬁ“ded

508§ LSS Bt SRR o

w% {e%g’p%er ee%n%%fr}gs a?eltgﬁtr%%a bbl X 1?"1' c?é’f&atpwar c}a’ as
ST oo o] “ IR o R rry naﬁ]% eSE B e

wdther f 1 er atl%@:lfn hamphhewol Hiezwat 8res aeewaeeantaglﬂmcate
prOV|ded at the top of the water layer 12 or in the

when-tHenpetadt Urevel |iPardd aighlar ltbd Nicv way the
wat er circu-

[0041]

The filtering water tank 2a has installed therein a ver-
tically disposed stainless steel filter 23 of 0.7 mm mesh
that divides the interior of the filtering water tank Z2a.
After having been drawn out of the fryer tank la by the water
pump Ze into an untreated water reservoir 2k of the filtering
water tank 2a upstream of the filter 2j, the water passes
through the filter 2j ontc the clean water reservoir 2m side,
leaving the trapped impurities, such as deep-fried batter
balls, in the untreated water reservoir 2k to settle on the
bottom.

[0042]

The water cleaned by the filtering water tank 2a is drawn
by suction from a suction port 2f of the filtering water tank

Z2a into a bubble elimination tank 2g where bubbles are al-

lowed to float upward. The water removed of bubbles flows
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lates in the water circulation path 2. [0043] The
fryer of this enbodi nent has an oil circulation path
3. The oil circulation path 3, as shown in Fig. 5,
conprises a square-cylindrical flow path 3a of netal
sheet nounted to an outer wall of the fryer tank |a,
a circular cylindrical pipe 3c, an oil discharge
nozzl e 3e and an oil punp 3b. The square-cylindrica
flow path 3a attached to the fryer tank |a has an oi
suction opening 3f forned at the upper end thereof
o@n df Bdm oe ndungl Sg wdrt h | efverheenshiidler edfissimdthiadn tank 2g
oil near the upper surface of the high-tenperature oi
imloo -the ofrvdb twark be drfawugntithe heated sapplivwropening 21
opening 3f to let inpurities such as deep-fried
Prayided bl | ©he di9p i ¢ cChehavatpi erayeiyek? Jox tir diyh tanwe
opening 3g at_the |ower_ end of the square-cylindrica
CHTRAF DT R BRI W 8- cyhi fddiScaRYpitpe F@tes circu-
connected to an in-, ternedjate rt. of the
LEGRAAR YIS 7T %21 ST O B4R R 2-al | ow the of |

dra@ﬂyi by the oil punp 3b to be delivered into the
wat er '%&er 12 through the oil discharge nozzle 3e.

Th -Cyd & ndri - RNY: f |
o LY E HHA Rl AR, Thald o RV Beton path

3 f orgiebloy 1ceakReh1atd®n PYta W, ndsf kaRwa ¢AOKFIRY Banchmprises
to quickly cool the oil pass- ing through theé interior
a o quidnse-sepiadreheidd Ndf i @alpddrove paih medan If raBabadunted to

170C down to about 70-80C. [0044]
an outer wall of the fryer tank la, a circular cylindrical
pipe 3¢, an oil discharge nozzle 3e and an oil pump 3b.

The square-cylindrical flow path 3a attached to the fryer
tank la has an o0il suction opening 3f formed at the upper end
thereof and an opening 3g at the lower end thereof so that
oil near the upper surface of the high-temperature oil por-
tion 11lb can be drawn into the oil suction opening 3f to let
impurities such as deep-fried batter balls fall into the
water layer 12 through the cpening 3g at the lower end of the
square-cylindrical flow path 3a.

The circular cylindrical pipe 3¢ is connected to an in-
termediate part of the square-cylindrical flow path 3a to
allow the o0il drawn in by the o0il pump 3b to be delivered
into the water layer 12 through the o0il discharge nozzle 3e.
The sguare-cylindrical flow path 3a has many fins 3d protrud-

ing from an outer surface thereof which are forcibly cooled
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The oi|l discharge nozzle 3e, as shown in Fig. 6, is
laid longitudinally horizontally in the | ower end
part of the water layer 12 and has many snall hol es
3h fornmed in an upper surface of the front end
thereof so that oil is broken into small pieces as it
passes through them floating upward in small balls
or in continuous |long bars. The oil discharge nozzle
3e also has an oil release nem ber 3i, semcircular
in cross section, open on the underside and closed at
byts ¥imdtfeom, ataoding nfut i4 iws Qlictkias @eap-tHe icid pass-
batter balls contained in the oil fall downward.
if@odstoudts Showimter Fg.ofl, tHehesduarts-acydlindmiatd lorflow path
tank 2g is connected at its upper end with an air
3&/ef11t01piqj@017a 1HGuglowa twakbousi d6-8RAAuUSt pi pe j oi nt
4§Ia3 accurul ator 3j fornmed above the oil punp 3b
%kted at its upper end wth a plpe 7b t hrough

pi%%* SO SR %ﬂ%ﬁ‘%mns P T s laid

lgf?%lew’t‘ﬁg%rogfé%“? Sy i S e el T e 3
witk MEFe PrEsSIE il Lﬁgnir%nmlﬂ%cﬁ%sa S \ﬁ'r%td N9 an upper

pres- sure adjust nmeans. "The I'nner pressure a

sufdtde ©f Ithe ZlontCUNELAURGA-ddr &b HIRAT ANd i¢f Hﬂaﬁcen into
square-cylindrical flow path 3a to release the air

sneclclupil sadeet] dan dthepaeey ardugdf tHgn, AIkkIteng upward in
el imnation tank 2g and vapori zed gas in the gas
sreeciclurhd latoroljiralmrg irhew [1gugnpadts. Al these
conbine to

The o0il discharge nozzle 3e also has an oil release mem-—
ber 3i, semicircular in cross section, open on the underside
and closed at its front end, to let impurities such as deep-
fried batter balls contained in the oil fall downward.

[0045]

As shown in Fig. 4, the bubble elimination tank 2g is
connected at its upper end with an air vent pipe 7a through a
water-side exhaust pipe joint 7f. A gas accumulator 3j
formed above the oil pump 3b is connected at 'its upper end
with a pipe 7b through a gas venting pressure adjust means 7g.

The air vent pipe 7a and the pipe 7b are joined by a
merge joint 7c¢. The merge joint 7c¢ is connected at its
downstream side with a merge pipe 7d which has at its front

end an inner pressure adjust joint 7e as a gas venting pres-

sure adjust means. The inner pressure adjust joint 7e is




forman air venting path 7 that perforns a pressure

adj ust- nent so that the pressure of air in the upper

part of the bubble elimnation tank 2g is al nost

equal to that of the gas accunulator 3] provided on

the oil punp 3b side. [0046] Wth the above

construction, the anmount of air accunu- lated in the

upper part of the bubble elimnation tank 2g and the

anmount of vaporized gas accunul ated in the gas

accumul a- tor 3j at the upper end of the oil punp 3b
catreediodd tkepin uppdmadnd RWHY idhdhe-Arimitical flow path
. vaporized gas frommxing in the high-tenperature oi
3pord imaldade dure regltt o @imcldtd dm tife wadperr et toidf the

which in turn can avoid hot oil splashing accidents
bublvee ¢ bynigatdem egensiomnst wpomirzedmss ded tdes gas

[004za In the fryer of this enbodi ment constructed as
ABEHRF IbARCVRI T Pid RUBRIBP wh8Alf 6bgspscapbine to

L, R 0 P B Sl e
¥ SIS CAFRL L U i Al ST B

e ; I I t gnd
ST AP T Sy S S8R WIUGEDE e g

add@mil e d I ansladd Hf dHe Havigksyg BEigfe.into the
frying operation, the tenpera- ture of the heater 5
ri sggdegusi ng the oil tenperature to

With the above construction, the amount of air accumu-
lated in the upper part of the bubble elimination tank 2g and
the amount of vaporized gas accumulated in the gas accumula-
tor 3j at the upper end of the oil pump 3b are both kept
minimal, preventing the air and vaporized gas from mixing in
the high-temperature o0il portion 1lb during the circulation
of water and oil, which in turn can avoid hot oil splashing
accidents caused by sudden expansion of air or vaporized gas.

[0047]

In the fryer of this embodiment constructed as described
above, during a standby when food is not fried, the cooking
0il is kept slightly lower (at a standby temperature) than a
frying temperature. If, for example, food is to be fried at
a set temperature of 170°C, the 0il is kept at a slightly
lower temperature of approximately 150°C as a standby tem-

perature.
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start rising fromthe standby tenperature to a set
tenpera- ture (e.g., 170C). Since the heater 5 is
di sposed in the high-tenperature oil portion Ilb,
only the high-tenperature- oil portion 11b is raised
to the set tenperature. In the |owtenperature oil
portion 1la, a relatively high tenpera- ture oil nobves
up to conmbine with the oil of the high- tenperature
oil portion lib and a relatively | ow tenperature oi
noves down to conbine wwth a |low tenperature oil. So
t heyom4mie al ways two | ayers - the high-tenperature oil
por- tion 11b and the |owtenperature oil portion 1lla
- alickrt e uswat errdsayear al Zuwitatpriicaein W tfirdrte panel 1f of
| owtenperature oil por- tion 1la is not heated while

the ddwiamarte tdnten Hate dgihe tlayieratapes adiilorportthicort etip ra~
can maintain the set tenperature for frying. [0049)

tuge ¢f £he heatafe dtides Fausdntaitdre [odleterpamiye to
set i,n rotating notion tgo change the heating node

SHR I RO Hhf SHAnsR h SSMRE TR TR SR 5§ty tempera-

f orced conﬁgg%i n heat transm ssion to enhance

h
tUfnt Srarid Bor f oF HAFRETRE TRt Ran kT BLSBRTeRN 1y the
; ' . 4f h i Sing f
hn{gﬂ'x:-— t%édﬁetr%&ﬁ:tet %rlilh chJSrg:tVYo% 91y S'o@@.é; gtnrﬂ}g ?ﬁrg?lte—%;?ﬁp%f?ture .

er up to t enpératur

01Ut Jretiui) {fs ARt HARRY selrati@mi e del Y- f[ﬁatg%e

state. Thi s shprtens the tinme it takes or the ol
1dW-S@nige dadte dd Wing goaenatiuag angd1Eiedes; tignoitenpera-

tenperature response to the heater tenperature rise,
tuadd eilngavies up to combine with the oil of the high-
temperature oil portion 1lb and a relatively low temperature
oil moves down to combine with a low temperature ocil. So
there are always two layers - the high-temperature oil por-
tion 1lb and the low-temperature oil portion lla - and the
water layer 12 in contact with the low-temperature oil por-
tion l1lla is not heated while at the same time the high-
temperature cil porticn 1llb can maintain the set temperature
for frying.

[0049]

At this time, the water in the water layer 12 may be set
in rotating motion to change the heating mode from a natural
convection heat transmission to a forced convection heat
transmission to enhance the heat exchange performance of the

heater 5, allowing the o0il to better follow the rising tem-

perature of the heater up to the set temperature and thereby
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heater's target tenperature to be set |ow and
preventing oil degradation even if the oil is used
repetitively. [0050] Wen food materials are thrown
into the high-tenperature oil portion 11b, a nornma
frying operation is executed, producing a |large
anount of deep-fried batter balls. Wen |arge
deep-fried batter balls are produced, they quickly
sink, passing through the Iowtenperature oil portion
lla into the water |ayer 12. Then they are drawn by

quiltee MatRIt HTTE véin  tHO NG IMdLY Wlfe it GHNE MRlRIady state.
circulation path 2 and then delivered to the

filTherd ndnonadests traiek tAae e ldie fdeep-hd didd thattiae to
balls are trapped by the filter and the filtered

theatfaryiing rempered ure tdnel viatperoviessy drhel 21 1'G05Empe@ature
the other hand, mnute deep-fried batter balls are

refRenfe oo thee mre tepneTRtuRs Fisey @dtlhvw:;a*zq rtdjm

its qp er end, together with the oil_ in the up
h tareeh JiRrEREATeTSR (e kRS Is%r]ﬂ“bﬁnijlk?rqvﬁnttﬁé‘g oil

o@%eap@[a?tﬁ%é‘d' Y o (e b ato o 17 onat LR

coql gho a Iomer tenperature. The deep-fried batter
ball's a e allowed to fall into the water layer 12 from

Yherl %&p%trégl%QSatarteh hL A Tﬁ% @fy ot I?ﬁ h~(§emgerature

square cylindrical flow pat e ol
oil 10T tliRIPend, Uize normadel irdamed Jdpye rlhe o2 |1Splérﬂéo3_1l%ed,

through the circular cylindrical pipe 3c to the water
proayerint? a Thaoe larichidthesT @it diRido batter balls. When
large deep-fried batter balls are produced, they quickly sink,
passing through the low-temperature oil portion lla into the
water layer 12. Then they are drawn by the water pump 2e
along with water into the water circulation path 2 and then
delivered to the filtering water tank 2a, where the deep-
fried batter balls are trapped by the filter and the filtered
water is returned to the water layer 12.

[0051]

On the other hand, minute deep-fried batter balls are
drawn into the square-cylindrical flow path 3a from its upper
end, together with the oil in the upper part of the high-
temperature oil portion 1llb. In the sguare-cylindrical flow
path 3a, the minute deep-fried batter balls and hot oil are

forcibly cooled to a lower temperature. The deep-fried

batter balls are allowed to fall into the water layer 12 from
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smal |l pieces as it passes through the oil rel ease
menber 3i of the oil discharge nozzle 3e, before
being released into the water |ayer 12. Wen the oi
in the formof small balls or continuous el ongate
bars cones into contact wwth water and gets cool ed,
fine inpurities such as deep-fried batter balls are
easily separated fromthe oil. The snall pieces of oi
then nove up the water, |eaving behind the inpurities,
until they reach and nerge into the |owtenperature

tiod loiinPmd e dhws] drd NteHdNid¥ tthe eftitidred- Maliwe i0fal
clean oil. [0052] As described above, the water

flow qpd tai i 3. efTheciivekypolbdl ter a Quvetrheefipepatuiredis
batter balls and the generation of a large swirl in

dalievereacbrby ayfery diZl qanges3k Hermidghi theomtiactulan tdyltimelrical
water to revolve, allowing the oil heated at the

PiRf f3e L Dfthhevaten draxer oid.i cThat Py it A&nshen hegkepointo
the entire oil, in the oil layer 11, thus stabilizing

s“ian]el diecqiserit RASSAY trmw%@% ﬁ@%qa%w@glber 31

raéselt ure . and retlirnfro

of Hhe (S hatd tho?s% tf PIRARS AT 15 LSARCEL e
th?%gt{%rgrlayegrﬁz’% Wﬁ?x%ﬂ ke Sﬁﬁsiﬁnthm’% @yo%e"@"ii‘gballs

oxg'cd'r?cr@ﬁﬁﬁlé @lﬂdg‘atté S s deR/Ry fd'dn%%h&a%%rh water and
alls fromthe filtering water tank e inpurit
getTEIIGE HeV iGR A ins s RIRING S |dREREN ed batter balls
are easily separated from the oil. The small pieces of oil
then move up the water, leaving behind the impurities, until
they reach and merge into the low-temperature oil portion 1lla
thus maintaining a required volume of clean oil.

f0052]

As described above, the water circulation effectively
filters out the deep-fried batter balls and the generation of
a large swirl in the water layer 12 causes the oil in contact
with the water to revolve, allowing the oil heated at the
surface of the heater to efficiently transmit heat to the
entire oil in the o0il layer 11, thus stabilizing the oil
temperature and reducing the time it takes for the oil to
raise its temperature and return from the standby state.

[0053]

[Impurity Removing Device])

The fryer of this embodiment has an impurity removing de-
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separate fromthe water circulation path 2 so that it
can performan inpurity renoving operation

i ndependently. [0054] _ The untreated water reservoir
2k and the clean water res- ervoir 2min the filtering
water tank 2a are connected with a water discharge
pi pe 21b for inpurity renoval and a water supply pipe
2la, respectively. In these pipes are installed a

pi ston-driven flow control valve 22 and a sol enoid
type stop valve 23. The flow control valve 22 is

vienneT i &H), 145 sHEt reaeisg de tahd Kidy 9yat@imdws impuri-
(not shown). The filtering water tank 2a nay be
tjproviued a8 tdeep vt sd [lemtel e S @lol's ofraan tHen@irl tediing water
thereof, as required, so that the flow control valve
t@zk ada flow regul ator can adjust the volune of water
bei ng supplied according to a signal fromthe water
| evidie qumisoity [10085]ingOdeHee sharmemasicde igtg tflew path
stop valve 23 is installed an inpurity collecting
S%Rﬂ%%%efrrozm e ivRFer e wRidan 2afh (osfediit 4t can
0.7-mm mesh stainless steel wire net t.haqf drajn
PO (To oM e AR QPTATE I TR e
theﬁﬁ) the water flowi ng out of the front end of
the water discharge 26 pipe 21b and which traps and

o A SR TR, A P e gter wes-
nmpurity re-

ervoir 2m in the filtering water tank 2a are connected with a
water discharge pipe 21b for impurity removal and a water
supply pipe 2la, respectively. In these pipes are installed
a piston-driven flow control valve 22 and a solenoid type
stop valve 23. The flow control valve 22 is connected on its
upstream side toc a city water tap (not shown). The filtering
water tank Z2a may be provided with a water level sensor on an
inner wall thereof, as required, so that the flow control
valve 22 as a flow regulator can adjust the volume of water
being supplied according to a signal from the water level
Sensor.

[0055]

On the downstream side of the stop valve 23 is installed
an impurity collecting container 24 having a wire basket 24a
formed of a 0.7-mm mesh stainless steel wire net that drains

impurities such as deep-fried batter balls delivered there by

the water flowing out of the front end of the water discharge
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novi ng device 25, a filtering water path 13g is
provided with a solenoid type check valve 13h that
prevents a backflow toward the bubble elimnation
tank 2g of the water that is supplied fromthe water
supply pipe 2la to the filtering water tank 2a. Prior
to supplying water fromthe water supply pipe 21a,
the check valve 13h is closed to prevent a possible
backflow in the filtering water path 13g. The fl ow
control valve 22 has a valve structure capable of
pipd IN K| 08 Rghide dd0v8 patd.acdigmid daw a0 RO ld redineRt 2zpuri-
and the stop valve 23 are al so nade manual | y operabl e
tisgsthat an inpurity renoval node nay be started and
stopped manual ly. [0057] As shown in Fig. 9, the
wat Y0 =ippl y pi pe 21a has a water supply end pipe 22a
extending froma pipi joint at the wupper end of the
cl edh SenEctiagemidity tgm iimated layicsy iofg thgad@purahy re-
2a to the bottomof the reservoir 2m The water

MK )ﬂ%ﬁd:%lzp%l ?Zaf%lstqrémedf%% %%&&Hﬁﬁ»ﬁ &tr@“ded with
2 “%éw[ TR R 4o A Hpylde o RGO PRRKIZCY
éhé‘%hﬁqﬁ%fé¥fﬁ¥ka tﬁ Jﬁ? J“%f't a%%&%& T at is

|ncreased ey a roa ternatlv
ddp ey ﬂfcﬁnf Eé}:t ea@taerb th@ -fidferin
s gkﬁber of holes is Fﬁb gg%d tomard t he 6btfg#ig

walher \Wadred zta.scm&a@ Ebpguﬁﬂabiyﬂﬂé pavakefFrémsehar gatend
pi pe 22b extending fromthe upper end of the filtering

sw@ilef pipnk g tihd hehdud taihweo imati sa ddicselinge prevent a
openi ng of the pipe
possible backflow in the filtering water path 13g.

The flow controcl valve 22 has a valve structure capable
of fully closing the flow path. The flow control valve 22
and the stop valve 23 are also made manually operable so that
an impurity removal mode may be started and stopped manually.

[0057]

As shown in Fig. 9, the water supply pipe 2la has a water
supply end pipe 22a extending from a piping joint at the
upper end of the clean water reservoir 2m in the filtering
water tank 2a to the bottom of the reservoir 2m. The water
supply end pipe 22a is formed with an appropriate number of
small water supply holes (not shown) between the bottom and
the upper end thereof. These small holes are formed such

that their diameter is increased as they apprcach the bottom.

Alternatively, if they are formed in the same diameter, the
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21b is disposed close to the bottomof the filtering
water tank 2a. In this piping, water discharged at
the upper end of the filtering water tank 2a fromthe
wat er di scharge end pipe 22b is delivered through the
single water discharge pipe 21b to the inpurity
collecting container 24. In this inpurity renoving
device 25, the water supply pipe 2la is connected to
acity water tap (not shown) on the wupstream side of
the flow control valve 22. Wth the tap open, the
nuisHYy o \enad3 itblepened irerldsed tdavafddwheomiatalom.
val ve 22 to adjust the water supply volume in the
| Milird twa terre rhivdag rofee dtdeo2. 1Y 0R58ja wHte natischarge end
di scharge pipe 21b can be nade to penetrate the
pm t4h ofxttdnglifrid tigam g heati@paramo ® fadiec fidd@rd@a gater
impurity collecting container 24 disposed

t@’?e?@ut;p e R tAhS S | haéru%giwf@rr%mp%% Ctﬂ"lé:the pipe
di s- ch d
21T sk SOt E o (4R EO R it 0t i Ve Al 72
' d sh h
edaing (PnE R PAPERG  wAPEET( ShrEnfoRee) ! ?#%UP gr end
0 ﬁf{?%'ﬂ é\é?xtz ] te%'.8 taln'k tz'ée f‘rroYrFrthJe Qfa tet}' %1sc§1arge end

I ment w e I mpurity re- noving device )

pMhemohid edélqtvef}:réﬁ hrdi® PR aliN @R ed Yischarge pipe
swtched fromthe fry nodée to the irfdpurity renova

2108 tHe maiEre  hadl thas ifloweshtaiem:t e wat er suppl y
pi pe 2la into

In this impurity removing device 25, the water supply
pipe 2la is connected to a city water tap (not shown) on the
upstream side of the flow control valve 22. With the tap
open, the stop valve 23 is opened to allow the flow control
valve 22 to adjust the water supply volume in the impurity
removing operation.

[0058]

The water discharge pipe 21b can be made to penetrate the
bottom of the filtering water tank 2a and connected to the
impurity collecting container 24 disposed directly beneath
the filtering water tank 2a so that impurities can be dis-
charged out into the container 24. 1In this case, the filter-
ing water tank can be removed of impurities and washed clean
without removing the filtering water tank.

[0059]

[Impurity Removing Method]
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the clean water reservoir 2mof the filtering water
tank 2a passes through the filter 2] into the
untreated water reser- voir 2k. The water then flows
fromthe water discharge end pipe 22b through the
wat er di scharge pipe 21b out into the inpurity
collecting container 24, carrying inpurities with it
[0060] During the inpurity renoval node, the water
| evel sensor attached to the inner wall surface of
the filtering water tank 2a is energized. Since the
watier tHepdnyerolluneE adi shembadjineined Wiy h hdref limpurity re-
control valve 22 based on a signal from the water
mdveved dsernismr 2 %,hevistrop whelhee 23 ifsr yopened hieo dpetrattilee mode
~water coming out of the filtering water tank 2a flow
ig mwytahes ifmear ithe @81y esdendg e s wremeval mode,
the sane tine adjusting the water flow as required hy .
theheatamriatohasfionad ifeem Wes Hatay sppdy pipe 2la into
i mpurities such as deep-frie tter, .hall.s trapped.i
CRG AT SRR e e bt Sher LB TG HAGRY tank 2a
pavgasteeg f{h&%‘%(ﬁla E’heqm’f\%g:eert rkej F_}L?i gftﬁqféoﬁj&r%fattel?le waterzfeser—

I ITpUT | renova i s -shu e stop valve

v@ld fihe thaw,sea? Ffigﬂt E%g%ak\ﬁgzgh@r atyt! MiSE§§§Se end

to stop the water W, us ending the Tnpurit

pimov dmdRig e Jdoer didcR8e Phige 2B out into the
inmpurities such as deep-fried batter balls

impurity collecting container 24, carrying impurities with

it

[0060]

During the impurity removal mode, the water level sensor
attached to the inner wall surface of the filtering water
tank 2a is energized. Since the water supply volume can be
adjusted by the flow control valve 22 based on a signal from
the water level sensor, the stop valve 23 is opened to let
the water coming out of the filtering water tank 2a flow into
the impurity collecting container 24 while at the same time
adjusting the water flow as required by the removal of impu-
rities.

[00e1]

With the impurities such as deep-fried batter balls
trapped in the untreated water reservoir 2k of the filtering

water tank 2a removed, the power supply of the impurity

removal mode is shut off, the stop wvalve 23 and the flow
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drai ned by the wire basket 24a of the inpurity
collecting container 24 and waste water are discarded
as required, conpleting the inpurity renoving work.
[0063] The replacenent of water in the filtering
water tank 2a, performed in the sane way as the
removal of inpurities from the filtering water tank
2a, can be effectively utilized also when the water
in the fryer tank la needs to be replaced as when the
water in the water |layer 12 of the fryer tank la is
carpitimneled 37 e dlle wHieyed e estaipirithdamtdseilow,
beyond approximately 60C. That is, if cool water is
theup Endichglitrher timpumitty tiesnoneal terdd aferthe? fatyem
el evated tenperature, a sudden expansion of water nmay
caus® & ldangerous situation. To prevent this, the
water circulation path is first closed to stop the

watigren cithe | dRwH BRf Gudhageaahs ied hatdRn falls
SR TR HELTS A aRy At ey 3.4ec5tmg
A B ?cegr o §
Z%tl]l?g tlﬁg f?@g‘ralt % can g'g%l{egl gietrje\c/lvlu't Legl e;ﬂe

watgrpez] 30 This water replacenent procedure can be
perforned manu- ally or automatically by sensing the
watme trdfielingrt i0F Whaed riyertHead IteriiP6dter tank 2a,

performed in the same way as the removal of impurities from
the filtering watexr tank 2a, can be effectively utilized also
when the water in the fryer tank la needs to be replaced as
when the water in the water layer 12 of the fryer tank la is
contaminated or when the water temperature has risen beyond
approximately 60°C.

That is, if cool water is supplied directly into the wa-
ter layer 12 at an elevated temperature, a sudden expansion
of water may cause a dangerous situation. To prevent this,
the water circulation path is first closed to stop the water
circulaticn and discharge the water from the filtering water
tank 2a, after which clean water is filled into the filtering
water tank 2a and then water circulation is again started.
This allows the clean water to be supplied gradually into the
water layer 12. By repeating this procedure as required, the

water in the fryer tank la can be replaced with clean water.
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In the above exanple, the water supply pipe 2la and
the water discharge pipe 21b are connected to the
clean water reservoir 2m downstream of the filter and
the untreated water reservoir 2k upstream of the
filter, respectively. These pipes may al so be
connected both to the untreated water reservoir 2k
upstream of the filter. [0065] The water supply pipe
2la and the water discharge pipe 21b nay be connected
to locations close to where an inpurity mxture water

patthilk3fwaand & dplldRimdtd WaRledateh chag bef ﬁ%rf\&&&r@d manu-
e

circulation system pi ping 13c connect to t unt r eat ed
aMat eyr reegematilca2kl vand, tsensdrepnhstvat aresemp@mat2me in the
respec- tively, of the filtering water tank 2a, in
fmyedertarnk Keep t he nunber of pipes directly connecting
to the filtering water tank 2a fromincreasing. In
t hdt0OQ&dde, the pipes connecting to the filtering
water tank 2a can be limted only to two _ipe% - the
i gy i AOAVE SXARRdE pdE PO SEn G UPRE Yt PP 41§ and the
ter, path 13g of t wat er circulatiqn ste i_pin
wa PR g, A B e b i BE Shear e
' [ h filter] tarn .t I
e RE A s Cogdh e RS el Sf o et acer

R 2 Mt o iy S Meapaemy ot
pilfes rdy 21&d HRNcoHRWIRG e H MEethe untreated water
reserveir 2k upstream of the filter.

[0065]

The water supply pipe 2la and the water discharge pipe
21b may be connected to locations c¢lose to where an impurity
mixture water path 13f and a filtering water path 13g of a
water circulation system piping 13c connect to the untreated
water reservoir 2k and the clean water reservoir 2m, respec-
tively, of the filtering water tank 2a, in order to keep the
number of pipes directly connecting to the filtering water
tank 2a from increasing. In that case, the pipes connecting
to the filtering water tank 2a can be limited only to two
pipes - the impurity mixture water path 13f and the filtering
water path 13g of the water circulation system piping 13¢ --

facilitating the process of mounting and dismounting the

filtering water tank 2a to and from the fryer body.
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Fig. 3is a plan view of the fryer. Fig. 4 is a
t hree-vi ew expl anatory di agram show ng a wa- ter
circulation path of the fryer with a case renoved, (A
being a right-side view, (B) a plan view and (C) a
rear view. Fig. 5 is a three-view explanatory di agram
showing an oil «circulation path of the fryer with the
case renoved, (A) being a front view, (B) a plan view
and (C) aright-side view Fig. 6 is an explanatory
magni fied view of an oil release nenber 3i secured to
Brile O De SHSIQAEIGIE 00 2HE [avdimgsiged in  the fryer
tank, (A) being a front view and (B) a plan view. Fig.
7 i[D0Eelexpl anatory plan view of the fryer tank
showi ng how a swirl is produced by a punp installed in
t hdidf.ryleris anlEromty vigWw schremadplcaddtohopliag @ dwyer as
showi ng how a water, circul ati on systemof the
oryg |amhqdgnandt &L tHdHIe dmventianer is connected to an

e ey g devce LY Syt pling. Fig o s an

S of {05, e W Sl gl e, rver s

P 0 8 TSN GOSN o va-
ted TGUANIAN RAPHUth of the fryer with a case removed, (A)
being a right-side view, (B) a plan view and (C} a rear view.

Fig. 5 is a three-view explanatory diagram showing an oil
circulaticon path of the fryer with the case removed, (A)
being a front view, (B) a plan view and (C) a right-side view.

Fig. 6 is an explanatory magnified view of an oil release
member 31 secured to an oil discharge nozzle 3e arranged in
the fryer tank, (A} being a front view and (B) a plan view.

Fig. 7 is an explanatory plan view of the fryer tank
showing how a swirl is produced by a pump installed in the
fryer tank.

Fig. 8 is an explanatory plan view showing how a water
circulation system of the filtering water tank of the fryer
is connected to an impurity removing device through piping.

Fig. 9 is an explanatory rear view showing how a water

circulation system of the filtering water tank of the fryer

is connected to an impurity removing device through piping.
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2a Filtering water tank 2g Bubble elimnation tank

2] Filter 2k Untreated water reservoir 2m C ean water
reservoir 3e Ol discharge nozzle 1la Lowtenperature
oil portion 11b High-tenperature oil portion 12
Water | ayer 2la Water supply pipe 21b Water discharge
pi pe 22 Flow control valve 23 Stop valve 24 Inpurity
coll ecting container 25 Inpurity renoving device - 33
CLAIM5 1. A fryer conprising: a fryer tank having an
oil layer for cooking and a water |ayer in contact

DM d i dthsoidf | Syrdseld he oil layer and the water |ayer
being vertically arranged in two | ayers one upon the

ot hgyxge'®nd a heater disposed in the oil |ayer; wherein
the water layer in the fryer tank or a part of the

1 oiflrykayer beneath the heater is horizontally rotated

1a "Fiyer tank

lc Water level sensor

2 Water circulation path

2a Filtering water tank

2g Bubble elimination tank

23 Filter

2k Untreated water reservoir

2m Clean water reservoir

3e 0il discharge nozzle

lla Low-temperature oil portion

11b High-temperature oil portion

12 Water layer

2la Water supply pipe

21b Water discharge pipe

22 Flow control valve

23 Stop valve

24 Impurity collecting container

25 Impurity removing device
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2. A fryer according to claim1, further including a
wa- ter |evel sensor arranged to vertically span a
boundary between the oil and water layers in the
fryer tank to nonitor a change in water level. 3. A
fryer according to claim1, wherein water in the

water |layer is drawn out froma water suction opening
at a bottomof the fryer tank and then delivered into
the fryer tank alnost horizontally in an off-centered
direction froma water supply opening fornmed in a
side wall of the fryer tagmnkiMgnd opening to the water

| ayer or to a part of the oil layer beneath the
heater, thus rotating the water layer in the fryer
tank or the part of the oil |ayer beneath the heater
inl.a dwfrverqcomprigénrgaccording to claimi1, wherein
water_in the - 34 water |layer is drawn into a
vatterfhYftetsddk f@vd Nonsnaoidd Layesr fersicoe ki asd ghyater

fryer, tank .in . th ter | ayer. and delivered fromthe
LasifTp 1 (RN Mgt diey Ad AGVATe (HE Cudi dRYeR ARE the
R iy Yl Al YRl G5 140016858l wpon

tHd Yhd@ank Ry an oil punp installed outside the fryer
tank and then delivered into the fryer tank al nost

hord zentrdld WilsporeOfifr ¢eRt gred 1dieestion froman oil
supply opening formed in a side wall of the fryer tank

an@rheaRam et waltke yaker liayeheofrieratpakt oef at bart of

oil layer beneath the heater, thus rotating the water
tHeaydrl draytere beaetath the heater is horizontally rotated in a
swirl.

2. A fryer according to claim 1, further including a wa-
ter level sensor arranged to vertically span a boundary
between the o¢0il and water layers in the fryer tank to monitor
a change in water level,.

3. A fryer according to claim 1, wherein water in the
water layer is drawn out from a water suction opening at a
bottom of the fryer tank and then delivered into the fryer
tank almost horizontally in an off-centered direction from a
water supply opening formed in a side wall of the fryer tank
and opening to the water layer or to a part of the oil layer
beneath the heater, thus rotating the water layer in the
fryer tank or the part of the o0il layer beneath the heater in

a swirl.

4. A fryer according toc claim 1, wherein water in the
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of the oil layer beneath the heater in a swirl. 6. A
fryer according to claim1, wherein oil in the oi
| ayer is drawn into an oil-imersed punp installed
near a side wall of the fryer tank beneath the heater
and delivered fromthe punp al nost horizontally to
rotate the oil layer in a swirl. 7. A fryer according
to any of claim1 to claim3, fur- ther including a
filtering water tank installed close to the fryer
tank and having a filter; wherein water in the water

wd@&erlam@eecmmctﬂwmwﬂd |ae$«hate3_'uq|?nr@%§i%3@mfﬂp g6hstalled
batter balls, is drawn out froma water suction

neprerd 1xg dat v@]bptdmmm:f firye f ek tiank hendratlen ldglervand
ered into the filtering water tank where the
deInpetiad € oms udlie resnpdedmdst dodiazcndr iy [to, ratate the
filtered out and allowed to - 35 settle on a bottom
wadfen Ha fihe dnvey Wandy itk Switidr-ei n t he fi I tered
wat er is _delivered into the fr¥ tank al
hord+ zoﬂtgFV?raPGHQrglggdéomﬁ@P EflthEhFF?éP ?é%klanBﬁ1°1l

1Y ﬁa@p@h&%g%ﬁ F@wet FoORE AP gl o P Jaealled
oucﬁfsfciée h%' ijfe‘%{re.. ea?m h@% '21% tl%r&re% 1’% )kg:g’:le fryer tank

accordlng to including a

al%ldsm wal%r}taa&& nst ald gff’-fﬂ:e@zt\éqteg d&%f&t&%mmm an oil

fromthe filtering water tank to the water |ayer or

supdly |opesringMiR@idd tike Sbhkiee wallimorattnen sk tank and
separates wat er and

opening to the water layer or to a part of the oil layer

beneath the heater, thus rotating the water layer or the part

of the oil layer beneath the heater in a swirl.

6. A fryer according to claim 1, wherein oil in the oil
layer is drawn into an oil-immersed pump installed near a
side wall of the fryer tank beneath the heater and delivered
from the pump almost horizontally to rotate the oil layer in
a swirl,

7. A fryer according to any of claim 1 to claim 3, fur-
ther including a filtering water tank installed close to the
fryer tank and having a filter;

wherein water in the water layer mixed with impurities,
such as deep-fried batter balls, is drawn out from a water
suction opening at a bottom of the fryer tank and then deliv-

ered into the filtering water tank where the impurities, such

as deep-fried batter balls, are filtered out and allowed to
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air by accommodating water and accumulating it in a

| ower part thereof and air in an upper part thereof;
wherein the bubble elimnation tank has an inner
pressure adjusting neans at an upper end portion
thereof to vent the air accunulated in the upper part
of the bubble elimnation tank to the outside. 9. A
fryer according to claim?7, further including: an oi
punp to draw oil fromthe oil layer and deliver it
into the water layer or a part of the oil |ayer

saterleatdn théotrad &If theddd laetuny ata@erf eamed above
the oil punp to hold a va- porized gas accunul ated in

t hevhgide ipurghte &nid terpdesstesr ddj defllivg rexhdnst mhansryer
to vent the vaporized gas fromthe gas accunulator to
tarde admositddiorizagted 1A aflopsr aceriplel siadd: of ﬁihyéerfrtmﬁk tank
to store an oil layer for cooking and a wa-
HQﬁ(?\Mﬁ§ﬂ¥|5ﬁﬂﬂ¥ﬁ|QQ$“§@8hf§§m&@eﬂnfFP@dSBQPt@@11b§¢I§he
|n the qil_1ayer sink, 0 ayer and the water
H¥5fer Ceé%’ﬁ”cléﬂgl )7' a ?ﬁn{j’@& |1yn I| &FerS GnBagHoRt the
t e L Iled in the oil layer; and a
m’fl e]t é%.‘lﬂg’ Wt elr?‘ tq’g]%k hte%% Ceive water fromthe water
| ayer, pf e ed i
f|¥ferA Ekgsgegﬁ%ﬁk géfﬁ?té%g%%mgfe?u%gﬁ?ﬁ6{$r§€%lﬁg a
bubWlle aMiaieiat ilohe think! ahista1Meber nt ankakas 28 thMPuhht%g

renovi ng

from the filtering water tank to the water layer or oil
layer;

wherein the bubble elimination tank separates water and
air by accommodating water and accumulating it in a lower
part thereof and air in an upper part thereof;

wherein the bubble elimination tank has an inner pressure
adjusting means at an upper end portion thereof to vent the
air accumulated in the upper part of the bubble elimination
tank to the outside.

8. A fryer according to claim 7, further including:

an oil pump to draw oil from the oil layer and deliver it
into the water layer or a part of the oil layer beneath the
heater;

a gas accumulator formed above the o0il pump to hold a va-
porized gas accumulated in the oil pump; and

a pressure adjusting exhaust means to vent the vaporized

gas from the gas accumulator to the outside.
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device that is connected with a water discharge path
and a water supply path; wherein the water discharge
path has a stop valve and discharges the water m xed
with the inpurities froman un- treated water
reservoir upstreamof the filter to the outside of
the filtering water tank; wherein the water supply
path has a flow regul ator and, during a water

di schargi ng operation, supplies water to the

untreated water reservoir upstreamof the filter or to

a 16 .eap weyer &gﬁpgyghﬁgdomnstrean1of the filter. 11.
A fryer according to claim 10, wherein the inpurity

r erD\irmyg rdednde thastearnest ed It d agchotfloamceiodilney and a wa-
filtering water tank the water discharge path that
tedi Sehenyds twatvdrl che dmpaimitigs mpwhi tiseslefarorhrilesl batter
untreated water reservoir - 37 upstreamof the filter
bald g Ha dltssicdd daveie sink.erihey oidt dd yerampd Hm Nater
fryer according tq claim10, wherein the inpurity
1%@:1%\?%%@‘%&%%%%@%%5&%4 )ﬁ”c&l‘ﬂoeéﬁyﬁgfsc&ﬁ’teauut?&n the
,ﬁpap accommodat es i npurity-|laden water, discharged
orh t he dis- charge openi ng of the mater di schar ge

path,d alhc %“%s%ariﬁ %f"&% fo%mi%g%‘; 2akd tering

terl ‘size as the

f'|t%ﬁ1@éﬂﬂﬁ?1waﬂé¥wﬂ¥$HM¥63 r@kre %%teénfkgﬁpkhkywater
renovi ng net for a fryer conprising the steps of
lat%}rfl 9 16RAKIG: Gindpuaiid 1% @fi el LW tlz@yefa&eqn@)yuraorfllter
and return the filtered water to the fryer tank;

wherein the filtering water tank has an impurity remowving
device that is connected with a water discharge path and a
water supply path;

wherein the water discharge path has a stop valve and
discharges the water mixed with the impurities from an un-
treated water reservoir upstream of the filter to the outside
of the filtering water tank;

wherein the water supply path has a flow regulator and,
during a water discharging operation, supplies water to the
untreated water reservoir upstream of the filter cr to a
clean water reservoir downstream of the filter.

11. A fryer according to claim 10, wherein the impurity
removing device has connected to a bottom of the filtering

water tank the water discharge path that discharges water

containing impurities from the untreated water reservoir
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other, the water being adapted to receive inpurities
sinking fromthe oil into it; filtering out
inmpurities contained in water drawn froma water
layer in a fryer tank into a filtering water tank; and
returning the filtered water to the fryer tank
wherein, after stopping a circulation of the filtered
wa- ter between the fryer tank and the filtering water
tank, a water discharge path connected to an
untreated water reser- voir upstreamof a filter in

updterddn & itHk Wail e Ak B Aut R{LlosWHY ¥ iPaldring water
connected to the untreated water reservoir upstream

tafkthe filter or a clean water reservoir downstream
of the filter are opened to discharge inpurities from
thel2 fi At ériyeg weterdiagktbhcdagh flle wheeeidi sbkaigpurity
path, along wth running water fromthe water supply
rqpawing dgrice has an impurity collecting container that
accommodates impurity~laden water, discharged from the dis-
charge opening of the water discharge path, through a net
basket formed of a filtering material having almoest the same
mesh size as the filter of the filtering water tank.
13. An impurity removing method for a fryer comprising
the steps of:
storing cocking o0il and water in two layers one upon the
other, the water being adapted to receive impurities sinking
from the c¢il into it;
filtering out impurities contained in water drawn from a
water layer in a fryer tank into a filtering water tank; and
returning the filtered water to the fryer tank;
wherein, after stopping a circulation of the filtered wa-
ter between the fryer tank and the filtering water tank, a
water discharge path connected to an untreated water reser-
voir upstream of a filter in the filtering water tank and a
water supply path connected to the untreated water reservoir
upstream of the filter or a clean water reservoir downstream
of the filter are opened to discharge impurities from the

filtering water tank through the water discharge path, along

with running water from the water supply path.
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