1 FRYI NG APPARATUS AND PROCESS The present invention relates to a frying
appar atus and process. 5 The usual frying methods nowadays are deep fat
frying, belt frying (on a teflon or steel belt) and drun1fryinE:T ryi ng
of spherical pieces or mxtures of different ingredients is nostly erfected
by deep fat frying which is not only undesirable froma heal th point of
view but also inparts an oil-Ilike tastk to the product. The frying of
neatballs may be carried out in a drumfryer. but this nethod suffers from
t he di sadvantEREING ARRBARMIIS AND PROCESSuUri ng at those parts of the drum
not covered by the product. For frying a product consisting of different

i ngredients which require different frying tinmes, it is difficult to add
the new i ngreEherpEeseRt ntRYeRt 05| Felakes aFe R uEFYing | apparates c2Rd yse
two or nore fgygesssthis 20 adds to the costs and it is also necessary to
provi de separate m xers between the fryers. W have devised an apparat us
“for solvimg the above problens wherein the product may be fried and m xed
si mul t aneous| Phe 2&suelv £rgingi metlsodsyndwadayledare rdeep f fat nfrypimlg, belt

overheat ed 11y} pen8i o %a "0he18h "BF- s£EEL BL1) '4nd "Erdth CEEPIng MVERLT ON

there is provi
frying of spherical pieces or mixtures of different

ingredients is mostly effected by deep fat frying which is
10 not only undesirable from a health point of view but also
imparts an oil-like taste to the product.

The frying of meatballs may be carried out in a drum fryer.
but this method suffers from the disadvantage of overheated
o0il occuring at those parts of the drum not covered by the
product. For frying a product consisting of different
ingredients which require different frying times, it is
difficiult to add the new ingredients during the frying and
although it is possible to use two or more fryers, this
adds to the costs and it is also necessary to provide
separate mixers between the fryers.
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We have devised an apparatus for solving the above problems
wherein the product may be fried and mixed simultaneously,

25 hew ingredients may be added during frying and overheated
frying oil is not formed.

Accordiﬁg to the present invention there is provided a
fryer comprising

30 .
a tray for containing a frying oil on-its surface and a
product to be surface fried, means for conveying and mixing
the product horizontally from an inlet position to an
outlet position and simultaneously cleaning the frying

35 surface of the'tray,
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fryer conprising 30 a tray for containing a frying oil on its surface and a
prqduct to be surface fried, neans for conveying and m xi ng the product
horizontally froman inlet position to an outlet position and

si mul t aneously cleaning the frying 35 sur2ace of the tray, 2 means for
heating the frying oil, and neans for controlling the period of time during
whi ch the product contacts the frying oil in order to obtain a fried
surface of the product. 5 The tray may be nade of any material suitable for
a frying procesnse. fpr hewtialg stheh fyisteelil,l tands nwasfserfady ycoritorgatiody i n

h d 4
whieh o contitf HekiQf dP il dhid it T Stiide b Samel
remai n ‘st at i dFRG oy HR Aden (5o whfidigha >fmd mpriagenPhthee product.

The neans fomprdwt Ng the shaft may be prOV|ded by a drive 15 notor
‘attached to one end of the shaft.

5
The tray may be made of any material suitable for a frying

process e.g. a metal such as steel. It is preferably
elongated in shape and may be in the form of a shallow
trough the frying surface of which is concave in cross .

10 section. Preferably, the tray is adapted to remain
stationary or substantially stationary during frying of the
product.

The means for rotating the shaft may be provided by a drive
motor attached to one end of the shaft.
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The means for heating the frying oil may be achieved by the
provision of a double wall in the tray through which hot
- 0il flows. The hot oil may be heated either by a heat
»>g ©xchanger connected to steam under pressure, e.g. 20 bars
or directly from an oil burner. Preferably, the double wall
does not extend above the level of the product within the
tray in order to protect the frying oil from overheating on
the surface of the tray which would not be covered by the
»>5 product.

Cne means for conveying and mixing the product may be, for
example, provided by a shaft fitted with angled paddlés in
a helical arrangement extending from an inlet end to an

3¢ outlet end within the tray and adapted to rotate so that.
their edges contact and scrape the frying surface of the
tray. The paddles are advantageously slightly curved so
that their edges which contact the frying surface of the
tray will transport the product and clean the frying _

35 surface of the tray by scraping. The rotation of the shaft
forces the prqdﬁct from the inlet position to the outlet



The neaps for heating the frying oil may be achieved by the provision of a
double wall in the tray through which hot oil flows. The hot oil may be
heated either by a heat 20 exchanger connected to steam under pressure,
‘e.g. 20 bars or directly froman oil burneB. Preferably, the double wall
does not extend above the |level of the product within the tray in order to
protect the frying oil fromoverheating on the surface of the tray which
woul d not be covered by the 25 product. One neans for conveying and m xi ng

t he product rpaq,sb:ei,ori and xalgs esngbyles dﬁkh}g ofhte grddwest my h:mengl ed

addles in a r Xtan n

gutlet end w &?heétérlg% a‘ﬁeasg te d%o rth q{ne [ane%aqah tg]ger% of
contact and si'e,hea;ﬁ,dg% % yttrg; mam o the ﬁnmg mﬁmmm% the tray
advant ageouslé/nﬁgl@@t&lye ce¥yath Sfut fiide LIS FerfdOe ]‘.’%‘Ar?h contact the frying

surface of the tray will transport the product an ean the frying 35
surface ot the tray by scraplng The rotation of the shaft forces the

product fromThe nedred fosidomtrdNline the |8riod oHasine mulam; akisch
The srapi ng B imjodyt Widuy L GRS ol MOV o A'ordls
to achieve a fried surface of the product may be provided
by a discontinuous movement of the rotation of the shaft.
10 The discontinuous mqvement may be achieved, for instance,
by a computer connected to the drive motor and may be
adjusted according to the nature of the product to be
fried. The discontinuous rotation helps to achieve a fried
surface on the product. The speed of the rotation is not
15 critical but may be chosen according to the mixing capacity
and/or the fragility of the product and may be, for
instance, from S5 to 100 and preferably from 10 to 50 RPM.
The duration of each period of discontinuous rotation of
the shaft is not critical but is usually from 5 to 60
~- seconds, e.g. from 10 to 40 seconds. Each period of
rotation may be separated by a period of from 10 seconds to

5 minutes, preferably from 30 seconds to 3 minutes during
which time the shaft is stationary.

55 An alternative means fdr conveying and mixing the product
may be provided by a central axle adapted to fotate _
extending horizontally from an inlet end to an outlet end
fitted with a plurality of plates or wings projecting

" substantially perpendicularly from the central axle and
positioned at an angle in the perpendicular plane so that
on rotation of the control axle, the movement of a plate or
wing transports the product a certain distance
corresponding to the width of the angle. The alternative
means may also comprise a scraper to clean the frying

35 surface, a mixing plate to lift and turn the product while

rotating and a level out system, such as an articulated
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the edges of the paddles on the frying surface of the tray enables the
frying surface to remain clean. The neans for controlling the period of
time during which the product remains in contact with the frying oil in
order to achieve a fried surface of the prdduct nay be provided by a

di sconti nuous novenent of the rotation of the shaft. The discontinuous
novenment nay be achi eved, for instance, by a conputer connected to the
drive nmotor and nay be adjusted according to the nature of the product to

be fried. Thelekel anit qub@éiﬁbﬁﬁ@xtm@%mlwefsi@éi @ﬂbr&wﬁe on
t he product. S e rotation is not critica e chosen
accolrodi ng to ?’Eﬁ r#?(eﬂbe C%JE) A yorénv&]/rbqs‘t h%o f“l‘aaf'd?trarlt%/ aof‘ij oduct and
may be, for |m@msf¢5m15e tprdddctinkayerfen diley frwind Gsuxfade RPM tHée
dur ati on of éﬂﬂg&&ﬂﬁ 0 (o)
critical but |s usua )?grom to %rgys%%%ﬂ%%%efmﬁ@ﬁ% s%c%%ds
Each perigd of¥e %HIPHF] Taskeked dagibaitin o alﬁi‘éﬁl%d prreferably tlaghbly t
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axl e and _ _
1o are separately driven, e.g. by two computer controlled

servo-motors. Advantageously, the plates or wings in the
downstream tub are mounted at a narrower angle in the
perpendicular plane than the plates or wings in the
upstream tub and therefore one rotation of the central axle
15 transports the product less distance in the downstream tub
than in the upstream tub. This arrangement in the
downstream tub therefore requires more turns than the
arrangement in the upstream tub to transport the food
product a specified distance in the tray, e.g. 1.5 to 2.5
turns and preferably 1.75 to 2.25 turns of the central axle
in the downstream tub are required to transport the product
the same distance as one turn of the central axle in the
upstream tub. The reason why the tray is divided into two
parts with the plates or wings in the downstream tub
mounted at a narrower angle than those in the upstream tub
is because it is necessary that the product lies still on
the frying surface of the tray for specified periods during
frying in order to achieve an attractive browning. During
frying the product becomes hotter and therefore the resting
30 time on the frying surface of the tray should preferably be
shorter in order to avoid burned and/or destroyed portions.
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The plates or wings are each conveniently segments of an
ellipsoid plane section, preferably from 1/5 to 1/2 and

35 more preferably from 2/9 to 4/9 of the ellipsoid plane
section.



positioned at an angle in the perpendicular plane so that on rotation of
the control axle, the novenent of a plate or wing transports the product a
certain distance corresponding to the width of the angle. The alternative
nmeans may al so conprise a scraper to cleandthe frying 35 surface, a nixing
plate to lift and turn the product while rotating and a | evel out system
such as an articul ated 4 | evel out system positioned on the opposite
side of the axle to the plates or wings, to maintain a desired thickness of
the product | ayer on the frying surface of the tray. In this enbodi nent,

the tray prefg{ahlya€ohsStpits %f%p@f@&%f %@%Eé@%é rbﬁéf’%é%%?éd

referably tightly nounted to each other, eac ng separa
\?\/i th ther?/rm Imeany Qfb\PRE rPaMR FARRRENGIGAHton SRR tukea|teo t he
upstream t ub.gifhe $eabirlitpxl es in each tub are adapted to rotate clockw se
and anti-clockw se and are separately driven, e.g. by two conputer
control |l ed servo-notors. Advantageously, the plates or wings in the
downst r eam t Ubhearpresent eihwventoiorarabserprowgides m tiwo gy pefolt cslafagpe ane
than the plal@sy g A NeiSod i dfudl W AN Lot AWk d NS fnd hnd OFG84 O ©f

the central a . . .
product horizontally from an inlet position to an outlet

position in a tray containing frying oil while '
simultaneously mixing the product and cleaning the frying

10
surface of the tray and controlling the period of time
during which the product contacts the frying oil in order
to obtain a fried surface of the product.

15 Generally, the frying oil is'added to the tray and heated

to the frying temperature before the product is added. The
amount of frying oil added to the tray depends on the
product but may be from 0.5 to 10%, usually from 1 to 6%
and more usually from 1.5 to 4% by weight based on the
weight of product being fried.
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Examples of products which may be fried by the apparatus
and process of this invention include meat balls, diced
potatoes and products containing a mixture of ingredients
55 such as the Swedish "Pyttipanna" or Chinese types of stir
fries. When a product containing a mixture of ingredients
which rgquire different-frying times, it is easy to add the
ingredients which require shorter frying times at the

appropriate position between the inlet and outlet positions
3 ©f the tray.

The process of the present invention may be carried out
batchwise or continuously. In both batchwise and continuous
processes the product can be added simply by dropping it

1w into the tray. In a batchwise process, the batches may
conveniently be weighed manually and added by a semi-



15 transports the product |ess distance in the downstreamtub than in the
upsireamtub: This arrangenment in the downstreamtub therefore requires
more turns than the arrangenent in the upstreamtub to transport the food
product a specified distance in the tray, 6.g. 1.5 to 2.5 20 turns and
preferably 1.75 to 2.25 turns of the central axle in the downstreamtub are
required to transport the product the sane distance as one turn of the
central axle in the upstreamtub. The reason why the tray is divided into
two parts w tduttdmatplaitdavioge durls ds & recowwidedsm trb 2 contuimweshisit a

'hat “the prodi ‘5?4%5 VR, S ATDL (hdd ST S pRARCRTY

peri ods durir1‘-'(j"1 §%a¥y in order to achieve an attractlve br owni ng. Duri ng
frying the product becones hotter and therefore the restl ng 30 time on the

frying surfage of the tra should pr, ferabl be_s rte n order avoi d
bur ned and/ orqﬁ%fe p%'f 1plr%;ﬂ“fa Srivg ffﬁfﬁ‘l&&]l ently
segnent s of am;eldf rmmmp]rﬂ ermalysewjtﬁmrreﬂﬁﬁr&reitﬂq ﬁHe)del]Eovtmd./ 2 and 35
nore prefer ataﬁ/avjirrpdg 211,9 v&lﬁéﬂ 9 of the ellipsoid plane section. 5
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The plates or wings are preferably connected to .one another by neans of one
or flore connecting rods or stay tubes to give stability. 5 The present
invention al so provides a process for surface frying a food product which
conprises conveying the food product horizdntally froman inlet position to
an outlet position in a tray containing frying oil while 10 sinultaneously
m xi ng the product and cleaning the frying surface of the tray and
controlling the period of time during which the product contacts the frying
oil in order to obtain a fried surface of the product. CGenerally, the
frying oil isg fggg jo the tray and heated to the frying tenperature before
t he product ded. The ampunt of frying oil added to the tray depends on
t he product but may be fromO0.5 to 10% wusually from1l to 6% and nore

usual Iy from defrégerfs by wgﬁéc@ﬁ@dvpéwtaf gofﬂféﬂhéc@ér@meueé bgENg

fried. Exanples of products, which may be fried b he apparatuS and process
of this: |qweHQ¥%§e?€c+%ﬁ%nﬁb%? bal | s, diced potatoes and products
containing a mixture of ingredients 25 such as the Swedish "Pyttipanna" or
Chi nese types f% Eélé fries. When a product containing a m xture of
|ngred|ents H require different frying tines, it is easy to add the

i ngredients which require shorter frying tines at the

represents a diagrammatic side view of a means different to
10 that shown in Figure 1 for conveying and mixing the product

in the fryer,

Figure 3

15 represents a cross-section through line X-X of Figure 2,

Figure 4

represents a section aiong the line A-A of Figure 3 looking
20 in the direction of the arrows.

Figure 5

represents a side view of an alternative fryer according to
25 the present invention,

Figure 6

represents a plan view of the fryer shown in Figure 5

390
Figure 7

represents a cross-section of the fryer shown in Figure 6,
and

35



approprjate position between the inlet and outlet positions 30 of the tray.
The process of the present invention nmay be carried out batchw se or
continuously. In both batchw se and continuous processes -the product can be
added sinply by dropping it 35 into the t®ay. In a batchw se process, the
bat ches may conveniently be wei ghed manually and added by a sem - 6
automatic device such as a screw feeder. In a continuous process, weighing
belts may be used to add the product to the tray. The present invention
will now be further illustrated by way of exanple only with reference to

t he follomﬁngFg&§¥£ngs in which 10 15 25 30 35

represents a series of cross sections at the dosing point
« ©Of potatoes in the fryer to show one cycle during the
function.

Referring to Figure 1, the fryer, generally designated 10
comprises an elongated tray 11 having a frying surface 12

10 Which is concave in cross section and provided with a
heating jacket 13 through which flows heating oil via inlet
14 and outlet 15, and a heat exchanger 16 connected to
steam at twenty bar pressﬁre. The tray 11 is provided with
holes 17, 18 at each end through which passes a shaft 19

15 adapted to rotate fitted with angled paddles 20 which are
attached in pairs to the shaft 19 at the mid-point of their
lengths by means of an axle 21. The outer long edge of each
paddle facing the frying surface 12 when the shaft rotates
is curved in a convex manner so that the convex long edge

»; O0f the paddle 20 corresponds to the concave frying surface
12 and is adapted to contact and scrape the frying surface.
One end 22 of the shaft is connected to a drive motor 23 by
means of a drive belt 24. The product is fed into the tray

at an inlet position 25 and is passed out of the tray at an
o5 outlet position 26.

In operation, heating o0il is passed through the heating
jacket 13, frying oil is placed in the tray to cover the
frying surface 12, the drive motor 23 rotates the shaft 19
30 at 20 RPM discontinuously for 10 seconds with a one or two
minutes rest period in between and meat balls are fed into
the tray at the inlet position 25. The rotation of the
shaft 19 and the paddles 20 forces the meat balls élong the
tray from the inlet position 25 to the outlet position 26
33 while they are mixed and fried by the frying oil and
simultaneously, the curved outer long edges of the paddles

51



Figure 1 represents a perspective view of a fryer according to the 5
present invention. Figure 2 represents a diagrammtic side view of a neans
different to 10 that shown in Figure 1 for conveying and m xi ng the product
“in the fryer, Figure 3 15 represents a cPoss-section through l'ine X-X of
Figure 2, Figure 4 represents a section along the line A-A of Figure 3

|l ooking in the direction of the arrows. Figure 5 represents a side view of
an alternative fryer according to 25 the present invention, Figure 6
represents a 30 ascrapev arid tdibedn yiehe sfuioying nsur fate 12 30THe gure 7

represents a §7 08SiSRAGOD Mtdffod FE LWL fl WG S A BY a
' ' computer (not shown) and ensures that the meat balls are
fried for the desired length of time before exiting the
g tray 11 at the outlet position 26.

For frying a mixed product such as the Swedish dish

Pyttipanna (a mixture of diced potatoes, meat, onions and

spices), the frying oil is first added to the tray and
10 heated to the frying temperature. The potatoes are added
and the shaft 19 is rotated at 20 RPM for 10 seconds with a
one or two minutes rest period in between. The potatoes are
fried for 6 minutes during which time they are transported
to a position nearly half way along the tray. At this
position, the onions, meat and spices are added and fried
together with the potatoes for a further 8 minutes. On
reaching the outlet position 26, each ingredient has been
fried for the desired length of time.

Pt
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The frying oil does not become overheated as in é drum

fryer and the fryer is more efficient and energy saving
than conventional fryers.

In
(@)

Referring to Figures 2, 3 and 4, the centre shaft 27

25 adapted to rotate is fitted with curved angled paddles 28
each consisting of an anchor shaft 29, an anchor plate 30
and a scraping plate 31. Each paddle is attached to the
centre shaft 27 by means of the anchor shaft 29.

30 Referring to Figures 5 to 8 of the drawings, the fryer
comprises two trays 32, 33 each having a frying surface 34,
35 which is concave in cross-section and provided with a
heating jacket (not shown) through which flows heating oil
via an inlet and an outlet (not shown), and a heat
exchanger (also not shown) connected to steam at 20 bar
pressure. Each tray is provided with a central axle 36, 37

w
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8 Figure 8 represents a series of cross sections at the dosing point of
potatoes in the fryer to show one cycle during the function. Referring to
Figure 1, the fryer, generally designated 10 conprises an elongated tray 11
having a frying surface 12 which is concav®in cross section and provi ded
with a heating jacket 13 through which flows heating oil via inlet 14 and
outlet 15, and a heat exchanger 16 connected to steam at twenty bar
pressure. The tray 11 is provided with holes 17, 18 at each end through

whi ch passes enshehd 49 éachadfiphBilcho38ptaveifi séparatéiyapshrdcpaddies 20

which are attac ' aj -shaft 19 _at the md-point of their

| engt hs by negnggg?ﬁgﬁga§§§t§§}i$§e§SEYérm?Bﬂﬁ gﬁ%ﬁ ﬁgogﬁthwﬁéﬁhlésfaC|ng
‘the frying surdapbed2tohtotabe thefcentral eaxlescbhotkdclockwisaevandnanner
so that the cop¥eXciQhgwedge of the paddle 20 corresponds to the concave

frying surface 12 and i1s adapted to contact and scrape the frying surface.
One end 23 of the shaft is connected to a drive notor 23 by neans of a

drive belt ZLMOﬂhEﬁ@r?ﬂuséchscéﬂgg'aghiﬂxtéeﬁgé ?fi?g%r%ga'i%ﬁ%agggﬁbﬁn 25 and
LZaE?ﬁZegiFufggé%%sgg'{ﬁ¥og ﬁagﬁ%nﬁggf#ﬁtiﬁﬁcﬁﬁFh1§}n¢r??%ﬁ of | (8 pl aced
in the tray t®egmert ofiean ellipsoid plane section, each wing projecting
perpendicularly from the central axle and positioned at an
- 10 angle in the perpendicular plane, the angle of the wihgs 40
being wider than that of the wings 41 so that on rotation
of the respective central axles two turns of axle 37 are
required to transport the product the same distance as only
one turn of axle 36.

The wings 40, 41 are connected to each other by four stay
tubes 42, 43 respectively. Each wing is provided with a
scraper 44 to clean the frying surface and a mixing plate
45 to lift and turn the product. An articulated level out
system 46 is mounted on each central axle on the opposite
side to the wings. Dosing points for potatoes, onions and
meat are shown at 47, 48, 49, the product is shown at 50
and the final fried product outlet is shown at 51.

(AW
(e ]

[\N]
(€]

In operation, heating oil is passed through the heating
jacket, frying oil is placed in each of the trays 32, 33 to
cover the frying surfaces 34, 35 and the servo-motors
rotate the céntral axles in accordance with the function
illustrated in Figure 8.
30 .
The fryer can be divided into sections where each section
is the distance between an adjacent pair of wings 40, 41..
The product is transported stepwise from section to section
by an intermittent rotation of the central axles, in the
35 direction of the arrows to the right in the drawings, the



frying surface 12, the drive notor 23 rotates the shaft 19 30 at 20 RPM

di scontinuously for 10 seconds with a one or two minutes rest period in
_between and neat balls are fed into the tray at the inlet position 25. The
rotation of the shaft 19 and the paddles 43 forces the nmeat balls along the
tray fromthe inlet position 25 to the outlet position 26 while they are

m xed and fried by the frying oil and sinmultaneously, the curved outer |ong
edges of the paddles 9 20 scrape and clean the frying surface 12. The

di scont i nuoudlirsttamideort ravelieds inf tthes prmduadl Idut img aneomhetiler tum athown)
and ensures t al Ied | T I i of tine
before exiti tr%:gl%t r?éat%ra floqatdeh]eg{%lﬁq e?t%- g%%r tafr%ﬁ.eggfﬂ or f‘"ﬁ?%r% a m xed
product such as the Swedi sh dish Pyttipanna (a m xture of diced pot at oes,
meat, onions Al /RGO SHRa " L glide i85 it rddsd fivd htdpsiyasand 10
heated to the frying tenperature.. The potatoes are added and the shaft 19 -
s rotated equi}qﬂé% for 10 seconds with a one or two m nutes rest period

in between. The potatoes are fried for 6 mnutes during which tine they are
transported tf)ebég¥ﬂéi¢3n nearly half way along the tray. At this

The bottom of the fryer is "free". The axle 36 is in its
10 Z2ero position

2. Level out

The axles 36, 37 turn clockwise 105° and return thereafter

i5 to zero position to level out the product, the thickness of
the product layer 50 being reduced by increasing the length
of the articulated level out system 46.

3. Frying

The product 50 is lying stationary at the bottom of the
fryer. Resting time for "pyttipanna” is 120 s in the first
part and 60 s in the second part in the fryer.

>5 4. Transport and mixing

The axles 36, 37 turn counter clockwise 360° and the wings

40, 41 transport the product one section. The rotation

speed is 60° per second, i.e. a Complete revolution takes 6
39 Seconds. When rotating counter clockwise, the level out
system glides over the product and thus does not affect the
thickness. Since the wings 40, 41 are mounted at an angle
in the perpendicular plane, the product is pushed to the
side of the fryer at the same time as it is transported
forward. ’
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positign, the onions, neat and spices are added and fried together with the
potatoes for a further 8 nminutes. On reaching the outlet position 26, each
kngredi ent has been fried for the desired length of time. 20 The frying oi
does not becone overheated as in a drumfry2r and the fryer is nore
~efficient and energy saving than conventional fryers. Referring to Figures
2, 3 and 4, the centre shaft 27 25 adapted to rotate is fitted with curved
angl ed paddl es 28 each consisting of an anchor shaft 29, an anchor plate 30
and a scraping plate 31. Each paddle is attached to the centre shaft 27 by
means of the gncpggeshafit 29. 30 Referring to Figures 5 to 8 of the

drawi ngs, the fryér conprises two trays 32, 33 each having a frying surface
34, 35 which is concave in cross-section and provided with a heating jacket
(not shown) tHpreughivbi gB,fhko aki i LaVigsan g§ t a (not
shown), and a, heat gS Sxéhanéngﬁa%gggﬁg%ggh%g%) égﬁﬁchégg?ogé?g%%?gt 20
bar pressy e. LESEhtPRByZ| SCGPEIF Yelndi FAtUrREReEeafkeE BE, 2870 Positine
end of each otowbevel3But3thespsegacstbyymeégnsestethé01avedNBitesysten
control | ed sepyoggofof,{09L ghgggéi¥@é8hth§ckness of the product layer

on the bottom of the fryer.
10 The whole cycle is repeated.
Pqints 1-5 can be described as one cycle, total frying time

for the product is 12 cycles (four cycles x 128 s in the
first part and eight cycles x 68 sec in the second part).

i5
In Figure 6, in the "Pyttipanna" production the potatoes
are dosed at position 47, the onions are dosed at position
48 and the meat is dosed at position 49. By the end of the
process all ingredients are mixed together.

29

In order to achieve an attractive browning it is necessary
that the product lies stationary on the frying surface for
specified periods during the frying. As the product while
frying gets warmer, the resting time by the end of the

25 Process needs to be shorter to avoid burned and/or
destroyed pieces. This is the reason why the fryer is
divided into two parts with different angles on the
transport wings. The ratio is 1/2, e.g. 1 turn in the first
part is equal to 2 turns in the second.

390
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adapted.to rotate the central axles both clockw se and anti-cl ockwise. 5
Nbugted on each central axle 36, 37 are a plurality of.angs—4Gr—ﬁ1~fﬁTf__*
transportation each wing being a 1/3 segnent of an ellipsoid tgm“,
each wi ng projecting perpendicularly from¥nhe central axl Hlﬁ‘ﬁ“ﬂ@lm

at an 10 angle in the perpendicular plane, the angle of tf _ sberng
w der than that of the wings 41 so that on rotation of the respective
central axles two turns of axle 37 are.required to transport the product
the same di st@Ad¥Sas only one turn of axle 36. 15 The wings 40, 41 are
connected to each other by four stay tubes 42, 43 respectively. Each w ng
is provided with a scraper 44 to clean the frying surface and a m xi ng
plate 45 to I+ HRYUGPTHE SIMstuct. An articul ated | evel out 20 system
46 i s nounted on each central axle on the oppositﬁ si de t07th28mnzgs.th
Dosi n oi nts faQr at oes,,_ ani,ons a meat are shown at 47, , , e
produgt IOi 5 sRolrf SRAHRING, 3 rErryl'lé’(? Fdd R s |Sé{rﬁa§cesm %t 51.
25 | n oper at ipooduttattiondpeoidurfage fyddd, hmaagls tfr hfr?a:tv:cdjg._ngadfﬂi ],cmif:ﬁ)ﬁg;)g
oil s placedy , t I e .frying surfaces

35 and Ito he sg:rH \?gp‘r%%t(ac?)lrég rhz)ctt}glzteorﬁ%lgé nftxizgﬂ aglx Icigi}si%tn&)é)ds@'mé’h Wh the
function outlet position and simultaneously cleaning the frying

surface of the tray,

10
means for heating the frying oil, and means for controlling
the period of time during which the product contacts the
frying oil in order to obtain a fried surface of the
product.

i5

‘2. A fryer according to claim 1 wherein the tray is an
elongated shallow trough whose frying surface is concave in
cross section.

"Rn 3. A fryer according to claim 1 wherein the tray is adapted
to remain stationary or substantially stationary during
frying of the product.

4. A fryer according to claim 1 wherein the means for
o5 heating the frying oil is achieved by the provision of a
double wall in the tray through which hot oil flows.

5. A fryer according to claim 4 wherein the double wall
does not extend above the level of the product in the tray.
30 : .
6. A fryer according to claim 1 wherein the means for
controlling the period of time during which the product
remains in contact with the frying oil in order to achieve
a fried surface of the product is proVided by a
35 discontinuous movement of the rotation of the shaft.



|IIustrated in Figure 8. 30 The fryer can be d|V|ded into sections_where
each section is the distance between an adj acent pair of wi ngs 40, 41. The

product is transported stepwi se fromsection to secti onm“ﬁmlﬂ)mmmnﬂﬁnt
rotation of the central axles, in the 35 Mirection of

right in the draw ngs, the di stance travelled by the produc dhrlng one
whol e turn of the axle (360[err]) depending on the angle of the wi ngs. The
function shown in Figure 8 illustrates five steps as 5 follows: 1. Dosing

The bottom of7.t e flryyear acscdlfdiemj tohelain 6l Ihereim the meany efex position

2. Level out J [ tur reafter
15 to zero. p05| ti onﬁ a%?%v J{'rﬂ% ntlfuée product l@rﬁc{‘%ﬁ%eﬁg éi(;fgl%éhfell‘?product
layer 50 bei righ e deth2angked Raddleheld ehdiel Fak RFEANIENATRE ed | evel

out system 4Gxtending nﬂr&mearprﬂdwﬁ i I o l3n neutsiett | idrwi tiin hgndot t om
of the fryer Restl cg a apteé)rto pe/téal‘ gné]oa thast ]’tzl'?efr '(—:ndq}gse éc':nt%ct and

scrape the frying surface of the tray.

8. A fryer according to claim 7 wherein the paddles are
- slightly curved so that their edges which contact the
10 frying surface of the tray will transport the product and
clean the frying surface of the tray by scraping.

9. A fryer according to claim 1 wherein the means for
conveying'and mixing the product is provided by a central
axle adapted to rotate éxtending horizontally from an inlet
. end to an outlet end fitted with a plurality of plates or
wings projecting substantially perpendicularly from the |
central axle and positioned at an angle in the
perpendicular plane so that on rotation of the central

Y
w

¢ axle, the movement of a plate or Wing transports the
product a certain distance corresponding to the width of
- the angle. |

10. A fryer according to claim 9, wherein the means for
o5 conveying and mixing the product also comprises a scraper
for cleaning the frying surface.

11. A fryer according to claim 9 wherein the means for
conveying and mixing the product also comprises a mixing
plate to lift and turn the product while rotating.

W
«©

12. A fryer according to claim 9 wherein the means for

conveying and mixing the product also comprises a level out

system to maintain a desired thickness of the product layer
35 oOn the surface of the tray.



Bart and 60 s in the second part in the fryer. 25 -4._Transport and m xi ng

—

The; axl es 36, 37 turn counter clockw se 360[err] and the wi ngs 40, 41
transport the product one .section. The rotation speeﬂuiﬂmmnu’i'mﬁ
second, i.e. a conplete revolution takes 6180 secondHiillll

counter clockw se, the level out systemglides over the prddult &nd*thus
does not affect the thickness. Since the wings 40, 41 are nounted at an
angle in the perpendicul ar plane, .the product is pushed to the side of the

fryer at the B3wnedAtirpensactcording arspoldin P5 wherair dche léx?eIS.mhevelh Out2
The axl es 36, ri. cl.ockwy r |5 t lightly 5 Less an
seconds) and sr t%%dtln ﬁe%lgaﬁ\%fgf%%s%c?oi%%é% Pcil’%% %ﬁ%@eé%?y?%%ép?%d \ by
means of the IRRR$LERtSEIS @ Qe teentral Axle bpcthd iplatées cnestngs. t he
product layer on the bottomof the fryer. 10 The whole cycle is repeated.

Points 1-5 ¢ be degscribed as one cycle, total frying time for the, product
is 12 cyclsesa%mﬁ‘ %%‘F’ésa‘kc‘ili%l%gi‘f—gt"hjea*mr%tw%?%lﬁn@%i%yc%ql%%s'ks%
sec in the sesbndvpaddéyble jacketed tubs in two levels, each tub being

separately heated with thermal oil and the central axles in
each tub being separately driven.

10 15. A fryer according to claim 9 whereih the plateslor
wings in the_downstream tub are mounted at a narrower angle
in the perpendicular plane than the plates or wings in the
upstream tub.

16. A fryer according to claim 9 whérein the plates or

wings are 1/5 to 1/2 segments of an ellipsoid plane
section.

-3
(@3]

17. A process for surface frying a food product which

2¢ comprises conveying the food product horizontally from an
in;et position to an outlet position in a tray whose
surface is coated with frying oil while simultaneously
mixing the product and-cleaning the frying surface of the
tray and controlling the period of time during which the

25 Pproduct contacts the frying oil in order to obtain a fried
surface of the product.



15 In Figure 6, in the "Pyttipanna" production the potatoes are dosed at
positi én 47, the onions are dosed at position 48 and the neat is dosed at
position 49. By the end of the process all ingredients are m xed together.
20 In order to achieve an attractive browning it is necessary that the
product lies stationary on the frying surface for specified periods during
the frying. As the product while fryi fofgets warner, the resting tine by
the end of the 25 process needs to be shorter to avoid burned and/or
destroyed pieces. This is the reason why the fryer is divided into two
parts with different angles on the transport wngs. The ratio is 1/2, e.qg.
1 turn in the first part is equal to 2 turns in the second. 30 CLAI M5 1.
A fryer conprising 5 a tray for containing;§ on its surface and
out

a product to be surface fried, nmeans for c
hori zontally froman inlet position to an
si mul taneously cl eaning the frying




surface,of the tray, 10 neans for heating the frying oil, and means for
controlling the period of time during which the product contacts the frying
oil in order to obtain-a fried surface of the product. 15 2. A fryer
according to claim1 wherein the tray is an el ongated shal |l ow trough whose
frying surface is concave in cross section. 3. A fryer according to claiml
wherein the tray is adapted to remain SE?i;&nary or substantially
stationary during frying of the product =4.7A fryer according to claiml
wherein the nmeans for 25 heating the frying oil is achieved by the

provi sion of a double wall in the tray through which hot oil flows. 5. A
fryer according to claim4 wherein the dou | kydoes not extend above
the level of the product in th ray. 30 QE-Z¢ , according to claim1l
wherein the HES?EBf. Rl 14 p '

product remain n

surface of the pxdgQ
rotation of the g

28




14 7. A fryer according to claim1l wherein the neans for conveyi ng and

m Xxi-ng the product is provided by a shaft fitted with angl ed paddlies in a
helical arrangenment extending froman inlet end to an outlet end within the
tray and adapted to rotate so that their edges contact and scrape the
frying surface of the tray. 8. A fryer %%p rding to claim?7 wherein the
paddl es are slightly curved so that thei /gﬂges whi ch contact the 10 frying

surface of the tray will transport the product and clean the frying surface
of the tray by scraping. 9. A fryer according to claim1WWerein the neans
for conveying ape—tae-pemdte~praduct is provi dedgb¥~gocepNral 15 axle
adapted to rotafd Jexterd ouﬂ ontal |y frofQarg. @~ Kndyto an outlet end
fitted with a pldralityp fshor Wi ngs pﬁﬁjgtti ASREENG! |y

per pendi cul-ar | y }jirfom trie}p --<ﬂ anl e and posit\b a angle in the

per pendi cul ar pidrje so |t (ﬁEﬁion of the €&nyKal « )éka t he
novenent of a pl ﬁte or sp ts the pmpQdue g tance
correspondi ng t¢lftjhe wi|dph-ef__t Qe angl e. 10. Nﬁ fryer pe dQLéo claim?9,
wherein the nea q or 2 \[NO\ and m xi ng “t he @groduct al sotonprises a

scr aper 3
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for cleaning the frying surface. 11. A fryer according to claim9 wherein
the:nmeans for conveying and m xi ng the product also conprises a m xing 30
plate to |ift and turn the product while rotating. 12. A fryer according to
claim9 wherein the nmeans for conveying and m xi ng the product also
conprises a |level out systemto maintain a desired thickness of the product
| ayer 35 on the surface of the tray. ‘?%5 13. A fryer according to claim
12 wherein the level out systemis an aftiCul ated | evel out system
positioned on the opposite side of the central axle to the plates or w ngs.
14. A fryer according to claim9 where e tray consists of two double
jacketed tubs in two |evels, each tub bei efdrately heated with thernal
oil and the central axles in each tub be rately driven. 10 15. A

r wings in the downstream

er according to claim9
gq&nts of anellipsoid plane

N)
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section: 17. A process for surface frying a food product which 20 conprises
conveyi ng-the food product horizontally froman inlet position to an outl et
position in a tray whose surface is coated with frying oil while

si mul t aneously m xi ng the product and cleaning the frying surface of the
tray and controlling the period of tine during which the 25 product
contacts the frying oil in order to obtain a fried surface of the product.

ABSTRACT .

Frying apparatus and process

A fryer comprising

a tray for containing a frying oil on its surface and a
product to be surface fried, means for conveying and mixing
the product horizontallg from an inlet position to an
outlet position and simultaneously cleaning the frying
surface of the tray, '

means for heating the frying oil,_and means for controlling
the period of time during which the product contacts the

frying ' oil in order to obtain a fried surface of the
product. '

Figure 1




