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PRODUCTS i | --------=-=----=----- Abstract: Net hod and device for

frying produﬁ?PEﬁEﬁaé{%cuﬁﬁ?fﬁlHrﬂwé‘%ﬁ“’lthm‘é’qq“ﬁffﬁ Tpwpalyinesang 1 83i¢ rj ed out

under vacuum gedirctsdiikdhanis meﬁﬁstﬁsahrpfbmmstmﬁrexhb@pﬁwﬁseoﬁ%&wawged under
vacuum as well. Centrifuging is realised by introducing the crisps from

above in a rSREfISRE Ders e PrsARbbetwaysald compinen s g fatieed wid sps ar e
directly di schahgesmemhsdinhakyigal Qcﬁatﬁﬁ)ep(ﬁﬁﬁﬁgkl Eesttg?co‘ﬁﬁgdﬂﬁi 3Lge to a

sluice structure and are subsequent subj eCted to atnospheric pressure. 18
Novenber 2oo4vawyn®1¢89=«'lsebﬂlpewmmd,mg@mﬁlﬁmmébMPmﬂh@mmem infldtyi ng
products. Thg RS End nvent ion relates to a device for flying products
such as slices In onprising a vacuum vessel provided with a

cont ai nerl® or fatSqusmWOpIMM@ﬁomUSQP%B%I@V oducts, discharge neans for

sai d products, apd L eADYA!md B0 St 1O Ear)Hubhe BB process at reduced pressure in a

vacuum vessel, which makes it possible to work with a lower fat temperature. On the
one hand, this extends the service life of the fat and, on the other hand, the absorption
of fat is limited. It is known in the prior art to subsequently subject crisps fried in such
15 away to a mechanical vibration treatment or the like outside the vacuum vessel used in
the process, in order to remove the last of the fat from the slices. Steam is added in the
process. One problem here is that the mechanical energy supplied to the slices must be
limited. The fact is that if this energy supply is too great, the briitle, hardened, just
baked crisps will break, which is not desirable. This means that in practice only the
20  outside of the crisps is heated and fat removed from them there.
If, for example, potato crisps are being fried, it is possible to achieve a fat
percentage of approximately 24% using such a method.
US 5988051 discloses removal of further fat from the products by subjecting said
products to a cenfrifuge treatment in a vacuum chamber. After introduction of the
25  product in the centrifuge, the centrifuge is started and fat material is removed.
Subsequently connecting with the vacuum. vessel is closed whilst connection is made to
the surrounding atmosphere. The centﬁfuge body together with the product is removed
from the centrifuge chamber and the product is removed from the centrifuge.
It has been found that despite these chips still tend to agglomerate, resulting in
30  rejection of chip material.

The invention aims to obviate these draw back.



centrifugi ng neans bei ng present between said contai ner neans, ltlélfemfb%‘rlzoﬁﬂd
said discharge neans, in a centrifuge chanber, having sl uices for
connecting with said vacuum vessel and the atnosphere, said centrifuge
means being provided with an inlet near its stopend. 10 Such a device is
known from W8 0BEBO51A It is known in the prior art to ®&FAJ0NG#96t he
frying process at reduced pressure in a vacuum vessel, which nakes it
possible to work with a | ower fat tenperature. On the one hand, this
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After introductjon of the 25 product in the centrifuge, the centrifuge is
started dfd PEdugomprisss ixteodueiopwéthe produsirtilsiche pep gaifting- Aith t he
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at anosphere. 'I_'herc_entrlgeic uge body tgsget ﬁer vvite thg prgducfélﬁiﬁlgermved from
the centrifugBllediglim8er and the product is removed fromthe centrifuge. It
has been found tRat,despid i ol -af e,
resulting in 30 re?ec?ﬁonﬁg*ggﬁﬁ%%&égaﬁP%eHﬁ@ﬁ#\/@%@?%n&al to obviate
these draw bagsns ang mpse paviiarar Ax0atanbleoniginsaio whisH/ thit ¢dpscoseecived ifccor di ng
to the inventid LS | Lt D2 devic ) cri.bed above in that
sai d cen'[l \rgi fﬁlgg@lﬁ%a?kgmatfﬁ%@%?%{l/ %gecria\/é{llvat \D?ﬁ%anglfﬁ%gﬁouég &?rtej;alﬂy% ° end openi ng
into a vertical. This improves both loading and unloading more particular if the centrifuge

still_rotates.

Because centrifuging is a batch wise operation preferably two centrifuges are

provided being alternatively operated allowing for continuous feed of chips and other
20 material o the centrifuges.

Means for regulating the residence time of the crisps in the vacoum vessel as
uniformly and as accurately as possible can be present in the vacuum vessel.
Combinations of conveyor belts and rotating wheels in. the fat bath can be present for
this purpose. Likewise, a separate belt, which forces the crisps into the fat, can be

25  provided. .

In the course of frying many foods, owing to the increased temperature of the fat,
considerable quantities of water vapoui' are produced at the time of entry into a vacuum
vessel. This increases the pressure in the vessel. In the prior art it is proposed that a
large number of heavy vacuum pumps be used in order to remove this water vapour and

30  maintain the vacuum. ‘

It is proposed according to the invention that in the discharge of vapours, the

water vapour is condensed before entering any vacuum pump. Because of removal of

water by condensing water vapour the total vapour volume is substantially decreased



di scharge fromsaid centrifuge chanber. According to the invq@ﬁb%bgm@r
~closing the connection with the vacuum vessel 5 and opening the centrifuge
chanber to the atnosphere inmediately renoval of the product is effected
so that no aggl oneration can occur. Aggloneration of material can be
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substantial |l y decreased
centrifuge and centrifuging in said centrifuge chamber at a reduced pressure and discharging
the product from said centrifuge chamber through a bottom valve of the centrifugal, an inlet
valve of a sluice chamber at the bottom of said sluice chamber in the atmosphere
characterised in that, at the end of the centrifugal treatment at opened inlet valve, bottom
valve is opened after which the inlet valve is closed and outlet valve is opened.

The invention will be explained in greater detail below with reference to an exemplary
embodiment illustrated in the drawing, in which:

Fig. 1 shows the device according to the invention diagrammatically in longitudinal
section; and

Fig. 2 shows cross section iI-Il according to Fig. 1. -

The device according to the present invention is indicated by 1 in the figures.

This device is composed of a vacuum vessel 2 of considerable length. The latter is
provided with an inlet sluice construction 3 and an outlet sluice construction 4. Fat is present
and is indicated by 5. This fat can be stored in a separate container. The fat level is kept
constant by means of a fat storage container 8 and a fat supply line 9. A circulation system
for fat (not shown in any further detail), in which the fat is filtered and heated up, is present.



18 November 2004 neaning that it is not necessary to use heayynYaciddMBooa
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reference to an exenplary enbodinent illustrated in the drawing, in which:
Fig. 1 shows the device according to the invention diagrammtically in
| ongi tudinal section; and Fig. 2 shows cross section Il-Il according to

Fig. 1. The device according to the present invention is indicated by 1 in
the figures. This device is conposed of a vacuum vessel 2 of considerable
| ength. The latter is provided with an inlet sluice construction 3 and an
outlet sluice construction 4. Fat is present



and is indicated by 5. This fat can be ,stored in a separate,gni ﬁ%bre‘r?ooﬂhe
- fat level is kept constant by neans of a fat storage contai ner

supply line 9. A circulation system for fat (not shown in any further
detail), in which the fat is filtered and heated up, is present. 18
Novenber 20W2 038158}y a fat customarily used for frying p&CENBIKIE%ps, an
opti mum tenperature is | ower than approxu{mtely 136 C. Reference nuneral
6 i ndicates a conveyor belt which noves through the liquid fat.

Met er i ng/ contQmihe daft dids B, ﬁgz\ﬁlthehbc&mmmeeﬂas lopgmﬂaﬂﬂstnhs alassd de tieeight me of

t he product, i cat 7. A f vevor I s indicated by
16, and the M(?%vd‘li E’g‘i"ﬁﬁP °§S?$;”g?p{°ﬁ]éle élr?%%tﬁng%g g]f%ebd’d?'n such a way that
it presses the piochsains phveb dsintiiceted by 18.eA dlancilinefoe waked vapdue ¥4 ddisated of
conveyor 6), I nt.eracts with conveyo , J4.S 1ndicated Thi s

el evat or é)wgogﬁ %Fwd’f‘soas%m@emm% 3%%5‘#%5%?’?%“?889?65@#8? “Seen in
fig. 2) bGt h bldverd) Refepdrics atderal 12 inBiRated §Bdndenses; witdh 18 @bnrictted &b firfhdge 19 or
to centrifuge 20. gn this case t he entrlf es are, pl aceg at_an a gle of

about 30C t o ¥gEal bratjexglangsryls r‘%lé? 9% WHISE s (pdieate %é‘é.%@ of the

space in the cwn&ﬁamms@ﬂée iadlsled Wih Q¥FecC ARGV S & BRmitr Ak iRhstelel BB -
Sl ui ce chanber 1 and 22, which can he shut off by neans of val ves 23, 34

are present. %@Fﬁ%?ﬁ%@%&ﬁﬂ%%ﬂ%%ﬁ ng body 31 having vertical

separations 32 Tﬁ@da%td@m.@@ﬁbogém&gjn@hgfggo\ppdl es are provided by cones
33 which can nove to and fromthe rotating body 31 to function as bottom

val ve. 180Novenbéhke gives sugh ag ppatpstessHobe ﬁl&@l@f@@lﬂg@mcﬂlﬂ@%ﬁ]@ inlet qluieg de i n
fig. 2 the bat pamhy %h5 ftocess iy Iﬁ%‘?ﬁ»@g wifdh b&eral tenk ﬁ Eénﬂﬁ@gesod%f&g'?ea&%f‘t A hand

side. Drive notors are prov rotatin e centrifuge b
vacuum punp itke fahigvel &t Bdrmg'thlﬂaﬂlbemomﬂ@ﬁthemﬂﬁtﬂ abpf tha sliges wesppenediby therdi cat ed

by 10. It CO%@&uﬂ?gﬁth PJA@&QPTB%M&O s mﬂgaa{e A dSRdsfan be

so-cal | ed Rootes €r ence nuner a a condenser,
whi ch i's conmsewe ddo ventact fithitheefat éx’ﬁl@mﬂatbmmmeexpﬂeﬁan@éy 1205C. Thequbdustt i on

tank for 18R of e Kl byl A S 60) SELLAN LANIFR) RS0t o

W th respect umi n a nmanner
detail, or W ¢hrpamive rebidence tmiernofsqpoximytely 360 seconds is mentioned as an
example. All this depends, of course, on all kinds of characteristics, in particular the
thickness of the crisps and the temperature of the fat. The crisps are pressed below the
fat level by means of belt 16. The crisps are subsequently deposited on belt 30 and
20  conveyed either to centrifuge 19 or 20. Bottom valve 33 of the related centrifuge is in
the closed position. Charging of the centrifuge can be realised while the related
centrifuge is still rotating at relative low speed. Because of the separations 32 in the
rotating centrifuge body the crisps are evenly distributed over de volume of the
centrifuge body. After filling the related centrifuge the crisps are subjected to a
25  centrifuging treatment in centrifuges 19 and 20. The centrifuges have a diameter of 50
‘cm and preferably a speed of revolution of approximately 400 revolutions per minute,
However, this diameter could be increased and a different rotational speed choosen.
The centrifuging treatment is maintained for a maximum of 1 minute. During
centrifuging the adjacent sluice 21:0r 22 is brought under vacuum.
30 At the end of the centrifuge treatment at opened valve 23 (and closed valve 34)
bottom valve 33 is opened. Because of the presence of such a bottom valve the crisps
can immediately be discharged in for example sluice 21 without the danger of

conglomeration. Subsequently vaive 23 is closed and the related valve 34 is opened



The devi ce descri bed above functions as follows: 10 The slic
potato slices, to be fried are introduced through the inlet ?fu?%Hggg%B4
During this process they fall downwards several tens of centinetres before
reaching the fat level 5. During this fall the pores of the material of
the slices %P8/Ys¥ned by the vacuum and the evapor ati ngP@ENEH0PhHe pores
do not seal immediately when the slices cgne into contact with the fat 5.
The oil tenperature is preferably 120C. Theé product 15 is then conveyed on
belt 6, the rgshengemt 1%%5hﬁm&gna&ﬁﬂ&%kﬂkMx%&ﬂHh%&qgr QndplRecch@iflg@re 7. A
ﬁHXIﬁUﬁ]FESIdenCE time of approxi mtely 360 seconds is nentioned as an
exanple. All is d&@b@ﬁ@§ﬂﬂ6f course, on all kinds of characteristics, in
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rel at ed cent raddud® dnde supplysyes tcarthae saﬁpﬁgesethmdaZQSDmmt mi tang:erag.lre rdat nment
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rotational sp ed osen. Th eptrifuging tre i s. maint al for a
ot i of 1 e SHERERE RoRRe o EPePIAGR AAF PR e o) TR FiBE D | o
br ought under usedinihes sﬁ’dﬂaﬁdp&éﬁntelﬁaiﬁ@ﬁasbh&f}wmﬂdmpstreat ment at opened
val ve 23 (and cl osed val ye . . batt 33 i o ened.  Becau f the
presence of such 131%8 otﬁ? of H& ‘%F‘?”\séﬁé a%e‘é%vi“ A P e ff?‘asrﬁﬁarged
in for exanpl anlsddﬁihéiﬁ iR Auvd Hehﬁdérstbb&ﬂﬁﬁﬁlﬁﬁro@fmo@ﬂdlﬁbm®b in¥ide thereto.
Subsequen%%) ve 23 is closed gnd the rel ated valve 34 is opened 18
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new cri sps. By means of the device described above, it is possi ble to
subj ect the cft §§d§ separgie vacuum vessels connected to each other in some way. These and

similar modifications immediately spring to mind for a person skilled in the art on

reading the above description, and lie within the scope of the appended claims.



full frying treatnment and treatnent for the renoval of fat i of
an extrenely 5 short residence tine. It has been found thatﬁlﬂ@%mﬁ@r‘%ﬁ?

tenperature of the crisps hardly rises above 60 during the flying, in view
of the brief residence tine. Mreover, the tenperature of the crisps
hardly falls after flying during the convgyance along belts 17 and .18 and
supplying t he centrifuges 19 and 20. Drops in tenperature of

appr oxi mat el have been found. This neans thhat the crisps renain
relatively soft 10 and have great nechanical strength, in other words, they
wi Il not readily break during the centrifuging treatnent. Furthernore, the
vacuum hi nder s bﬁ‘ﬂi‘"ﬁ“ Ao &rriyring praducanch sttt th faf) Lofiptls dx?%’culﬂg{aﬁ&%ls fat

fromsolidi i ' ough, the i nvention iIs describe ove
with refer eE?eﬁ?‘gﬂgd gdr&lglf %‘?drnz@ﬁere@%gag’i Sﬁgﬂbf, meqns (3} for said pradwess,cbisbhtdgst

nuner ous® no@EREED ifensaid prodoetsnadiretidesieh e, 1) Aslaphal .ons can.be. made,
red anc?stchg) spec%‘?llt{é FOPrSEENE, - { he

depending o r t. to _be prepared ]
product .  Of chetgﬁgr%g@ Eﬁﬁ?‘% BT%@*E’S@E@%S@M@WWWM foinfat und baid Gischi@RS 1N
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the art on 2%haigosaherssudsenteogs "o heirgytobidad Wbk e3P RO ! N

appended cl gh 4.6 Clains 1. Devjce ryin

products suc hﬁ?}éﬂ%@ﬁ@@!{% N gda‘(ze%%—é%ﬁ?) MeansRye Rrovded vithagaatlet ¢djs lowey e d

Wi th a@ont%mmmaﬁhbhargﬂﬁphysa@@mmﬁébcﬁ%bﬁg? Produci s, discharge 5
means or water vapor,

nmeans (4) for | Loduct s renpval )
centrif ugi n%’ Sn%%‘ﬁggf“g ,“%‘56}0 gﬁﬂﬁé,w}@@ﬁhﬂlem@w@m axiafsammFemm for
fat and saiid aotusgddowilh an RSB SF 309 dathgq,gﬁ]rci{uge chanber, having sluices for
connect i ngg%lvith sai d vacuum vessef and the at nosphere, said centrifuge

P

means bei n r&%‘ﬁ%%‘i‘iﬂ&m omd eft the precedihg cladbs Whereif A6 LG ee% in that,
said Centr'&yﬁﬁé’mh%rhﬁﬁr&%' %?d with an outlet at its | ower end o
openi ngﬁnl nt4o \aal schar ge STPER B cent ri fuge chanber. 2. Device according
to clattn 1,4 whdasiice sdverding af orpnef théiesedihic 8B rifuge MEWS S
arranged W th nal.e of 30 to the %S/er?i cal l.%'hg?’%%g{\ﬂr@gl L&Y hg to one of
s fodiug i :
the precediig ¢ YN EPBPRENGS sealinn eanngetebmsrd vae1Rmp resse iRl i © tyater
al t er nat e epadeakation means, '

3. Deviee according to claim 4, whersin between said vacoum vessel and sajd
water-condensing means pump means (11) are provided to decrease the pressure in the
20 vacunm vessel and increage fhe Pressure at the condenging means,
6. Device acco;ding to claim 4 or 5, whetein said vacuwm prmp comprises a Rootg
type vasuum puzgp.
7. Method for frying products, comprising the exposure of gaid products to heated
fat at reduced pressure, followed by removal of fat From.said products by introducing in
25 therotating chamber of a centrifuge and cenfrifuging in said cenfrifuge chamber at a
Teduced pressure and discharging the product from said centrifuge chamber through a
bottom valve of the cenirifige, an inlet valys (23) of a shuice chamber (21,22) at the
bottom of said centrifyge chamber and an outlet valve (34) of said sluice chamber in
the atmosphere, characterised in that, at the end of the centrifuge treatment at opened
30 inlet valve (23), hattom valye (33) is opened after which th‘e inlet valve (23) ig closed
and outlet valve (34) is opened,

8. Method according to claim 7, wherein the axis of eentrifuging is about 30°
relative to the vertical.



15 4. Devi ce according to one of the preceding clains, conpri %,Q(gleﬁ\bgra@wm
© generating systemconprising a section connected to said vacuum vesse

havi ng water condensation neans, 5. Device according to claim4, wherein
bet ween sai d vacuum vessel and said water-condensing neans punp neans (11)
are provided to decrease the pressure in thé 20 vacuum vessel and increase
the pressurg, a nsi.ng _neaps. .6. Device according to claim4 or 5,
wherei n said va%%%s%&%’bqgm%(;ﬂgp? Qgg‘eé’l%@t@r % yherein dutif: tiBRineion yﬁ%ﬁd
ate

for frying ProsWdsssid centrifozebinbdies Rypegur € of said products to he
fat at reduggd fol | owed by renoval of fat fromsaid products by

ssure, f,

i nt (rjoduci ng in Mz‘gi‘gﬁc ﬂ’&gﬂmgn%h%ﬂmgtahmﬁ 789,G:ﬂmgéi%faygﬁstmogﬁ%grggigugidng in

said centri ac ressure an i scharging t roduct
r oy e o aBE ol he

from saisd CF?trMeglgoeda&gpmttﬁm B0t t om val ve of the centri fuge, an
inlet valve 23 cctlain 6 whetdi om.of said
centrifuge inmmﬁé]d an outlet val ve (éﬁ%}%?écgm @%ﬁﬁ?’é@pyﬁwﬁp@smq he
at nosphere, characterised in that, at the end of the centrifuge treatnent
at opened 30 inlet valve (23), bottomvalve (33) is opened, after which the
inlet valve (23) is closed and outlet valve (34) is opened. 8. Mthod
according to claim7, wherein the axis of centrifuging is about 30

relative to the-vertical. 18 Novenber 2004 7 9. Method according to one of
the clains 8 or 9, wherein during introduction of said product, said
centrifuge chanber is rotated, 10. Method according to one of the clains
7-9, wherein at first renoval of said product; said centrifuge chanber is
rotating. 5 11. Method according to claim®6, wherein said vacuum punp
conprises a Roots type vacuum punp. '




