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It is known in the prior art to carry out the frying 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.
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15  tilted relative to the vertical preferably with an angle of about 30° relative to the

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
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be further pheeskarcd Rith E%cbrﬁtﬁaéﬁcﬁbf P iGRMIEH [HER is rﬁ?&d&f‘erd 4 fnaticRvioried
wi th pardons which extend radially. A further step to prevent

aggl oné‘%ﬂa BRJFE GaPAriEiadie sxrrsUERe said Pigpugth o be@a@:éﬂt ahrrAuced prassuie:
br eakagsiidifedt B rekRowl o ‘f’éltfrdhﬁ) £3=Pal |§r8§uét§ ?qm%ducm@ iRfthé h@zaﬁﬁ@e%bMﬁ st the

centrifuge _is rotating further advanftage can be obtal ned renoval of
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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.
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provi defln@iodeive8omQ/ankr Yi Nng  products such as slices in fat, conmprising a
vacuum vessel provided with a container for fat, supply nmeans for said
product s, dlscharge means for said products, and removal neans for water
vapor, centrifugi ng neans bei ng present between said container neans for
fat and said discharge neans, in a centrifuge chanber, having sluices for
connecting with said vacuum vessel and the atnosphere, said centrifuge
means being provided with an inlet near its topend, characterised in that,
said centrifuge neans are provided with an outlet at its |ower end opening
into a discharge fromsaid centrifuge chanber. In accordance with a second
aspect of the invention, there is provided a nethod for
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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
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crisps. In the nmeantine the other centrifuge, for exanple centrifuge 20 is
filled with new crisps. By neans of the device described above, it is
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enbodi nent , grin i&@ﬁwﬁgﬁ o $b11§1ﬁ Ei?\gdéa s?icl)jgida?‘g @?%ﬁﬁ%&ﬁ@lﬁ’ﬁﬁﬁ“}g WL saicvassamsseride
thereto. 1 EF, §3d conirifegtoneatebenny mevided ks

pr epar ed an@ha&%rﬁggqﬁft'c&astaﬁ)& Sﬁt for thfenyl?gduct._ Gaﬁwggéﬁgﬁg"ﬂ%l SO
possible to carry out t%ef var g’&% 5% PEBYS 3R PEevidedawith\ancmilet stdsslebwer end
connect’éd t@peainghinty & dischargs from ¥y centhRiE8 cBAfbeSi M | ar modi i cati ons

I mredi at el yzspr]'b@,‘g“;~ m ond for person skilled In the art on reading the
above description, caﬁcacqrélvégm f’]ﬁ'ﬁﬁ 1y Wacmsioibe romtionad sajmretsdRikeptrefings mehs
Novemrber Zdﬁénﬁngadadvﬂﬁaﬁm@g\bifggoqufgléfvgﬁicglryi ng products such as slices in
fat, conprigsing_ a _vacuum vessel 2) provided with a container for fat,

suppl y nmeans ( 3Y¢WeR aerarding ioonrofihe gicsediag gbiid T
product s, %glpf \ﬂ%faﬁéﬂét&("i?g%yf orgwat ergvapof m@ﬁ?%@&é@ﬁg‘?@@% (19,
e i

20) being present between Afai ner neans for fat and said di scharge

neans, 1#n & ce@avitayeontingtesns dtani Y r._connecting with said
vacuum Ves%%{-léra aéjst he at m)s.gher e, sg’?ﬁ%g%?%ﬁ%%g%ﬁgg ) rovi ded
I~e

with an in ne TN EGMBREANE asaiamewmieted to said ratuuns &éﬂeﬂ@dﬁ‘ﬁ% gv'dgﬁ-‘

means ire pondéndsifbnnnelngan outlet at its lower end 10 opening int
di schar ge fgro aLd centrifuge chanber. 2. Device according to claim1,
ro

wherein th ﬁv;wo@m%todﬂaim',dvlmﬁnﬂabﬁm saiRMRcuum vessel and said
water- i
; er-condensing means pump means (11) are provided to decrease the pressure in the
0 vacuum vessel and inereage the 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 Fomsgaid products by introducing in
the rotating 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), bottom valye (33) is opened after which the inlet valve (23) i closed
and outlet valve (34) is opened,

25

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



is arranged with an angle of 30 to the vertical. 3. Device a%ﬁ%\gbn@?réoﬁﬂne
- of the preceding clains wherein two centrifuge neans are provide or
alternate operation, 15 4.Device according to one of the preceding clains,
conprising a vacuum generating system conprising a section connected to
sai d vacuum vessel having water condensatidn means, 5. Device according to
claim4, wherei ai.d_vacu vessel and said water-condensing
neans punp rrlaangl"I tl(gdinlli'i gér.béﬁlﬁlggepﬂﬁﬂil clpdpr ey, ttherqin dasitg Sutkdtibign of id
vacuum vessBFodiiat shidneatrifogs Hemb @3S eqat the condensing nmeans. 6. Device
according tggcl ﬁ&éﬁﬁdor 5, Wherein sai d Vacuum purr p conprises a Roots
type vacuum punp. 7. fesordine fopne ﬂ%ﬁglqﬁmedhmtvﬁierﬁﬁqpp}siir%g {,Ji%f%i@osure of
sai d producpmdum:,bﬂatceﬂmi{@éd%dgeggsuc§%ﬂpressure, fol | owe %y re al of

f at frorg saLﬂ p uﬁ:%gydilgg;rolaum rfé‘al € 25 the rotating chanmber of a
centrifudge and F melsinm 6, whevetr a4 a .reduged
pressure angac gi ng the product from sag?gadgen{ﬁlﬁbﬂgémgﬁﬁ OPRIRYh a
bottom val ve of the centrifuge, an inlet valve (23) of a sluice chanber
(21,22) at the bottomof said centrifuge chanber and an outl et valve (34)
of said sluice chanber in the atnosphere, 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

val ve (34) is opened. 8. Method according to claim7, wherein the axis of
centrifuging is about 30 relative to the vertical. 18 Novenber 2004 7 9.
Met hod 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 clainms 7-9, wherein at first renoval of said "product; said
centrifuge chanber is rotating. 5 11. Method according to claim®6, wherein
sai d vacuum punp conprises a Roots type vacuum punp.





