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(57) Abréegée/Abstract:

The Invention relates to a dry cooking fryer (1) comprising a main body (2) receiving food items that are to be fried, and a means
(5,6) for automatically coating said items with a film of fat by mixing the food items with fat, sald means being mounted inside the
main body (2). Cooking device of the fryer variety.
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ABSTRACT
FRYER WITH AUTOMATIC COATING OF FAT
5 The invention relates to a dry fryer (1) comprising a

main body (2) intended to accommodate food to be fried and,

mounted within said main body (2), a means (5, 6) for

automatically coating said food with a

mingling said food with fat.

10 fryver—-type cooking appliances.
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A FRYER WITH AUTOMATIC COATING OF FAT

Field of the invention

The present invention relates to the general technical

field of cooking appliances for food, in particular

~—

domestic appliances of the

Ll

‘rver type and designed for

fryving food using fats.

The present invention relates to a fryer comprising a

F

main body intended to accommodate food for frying within

1t.

The present invention also relates to a method otf

frying food.

Prior art

Frying food such as potato pieces using a domestic
electric fryer is well known in the art. Conventionally,

such a domestic electric fryer comprises a contalner

intended to be filled with o1l or fat, and heater means tTO

heat the contents of the container.

Known electric fryers use a high temperature bath of

0il or melted fat in which the food to be fried 1is

immersed, with the help of a cooking basket, for example.
However, that conventional mode of frying by lmmersion
in a hot oil bath, while being generally satisfactory,

suffers from several disadvantages.

Firstly, such conventional fryers use a large quantity
of oil to produce the cooking bath. This causes
di:

when moving it, and above all when emptying 1t.

1)

ficulties for the user during fryer filling operations,

There 1s also a risk of burns associated with such

high-temperature cooking baths, either by spattering out of

F

the appliance container, or if the user does not handle 1t

-

correctly (tipping the appliance over). That risk of burns

b

or accidents 1is exacerbated by the fact that such a large

quantity of oil has to be pre-heated for a relatively long

period before the food to be fried can be introduced. This
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may lead the user to forget that the oil 1s belng pre-

heated, and the consequences of such an oversight can be

disastrous.

Further, such known fryers are relatively expensive to

run since a large quantity of oil has to be purchased

regularly (a minimum of 1.5 liters (L) to 2 L of oil 1s
generally necessary to fry 1 kilogram (kg) of fresh potato
pieces). Thus, the user will naturally be tempted to save
on o0il by re-using it a number of times, which 1s
unsatisfactory from the viewpoints of hygiene and taste.
Further, the user may re-use the o0il when 1t has degraded,
which may be deleterious to health. When the user discards

the spent o0il, this may have damaging environmental

conseguences.

Finally, heating such a quantity of oil to high
temperatures releases odors which may be particularly

disagreeable, and also may polymerize the oil, rendering

cleaning of the appliance difficult and stressful.
Ready-to-use food products known as “oven fries” are
also known, which consist of pieces of pre-cooked potato
pre-impregnated with oil intended for oven cooking without
the need to immerse them 1n o1il.
The taste qualities of “oven fries” are generally

considered to be mediocre and in all cases far below that

of fries cooked by immersion in o0il, which generally have a

soft core surrounded by a crisp envelope.
Furthermore, “oven” cooking requires the use of pre-
prepared products which, 1in essence, do not have

organoleptic qualities that are as attractive as that of

fresh food.

Summary of the invention

As a result, an object of the invention 1s to remedy

the various disadvantages mentioned above and to propose a

novel fryer and a novel frying method which are

particularly hygienic, safe, and economlc 1n use, as well

21585451.1
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as easy to use and maintain, while allowiling the user great

freedom in the choice of food to be fried.

gr—

Another object of the invention is to propose a novel

fryer and a novel frying method which are particularly

5 simple and reliable i1n design.

Another object of the invention is to propose a novel

fryer and a novel frying method which can produce a

particularly homogeneous and attractive taste and

pr—

coloration of the fried food.

g

10 Another object of the invention is to propose a novel

fryer and a novel frying method which can procure an

optimum result regardless of the size and quantity of the

food to be fried.
Another object of the invention is to propose a novel

15 fryer and a novel frying method which substantially do not

affect the integrity and shape of the food.

Another object of the invention is to propose a novel

fryer and a novel frying method which, as regards

maintenance and cleaning, require only particularly simple,

20 rapid operations which can easily be carried out after each

cooking session.

p—

Another object of the invention is to propose a novel

frver and a novel frying method which allow the user to

precisely control the quantity and quality of the fat used

25 for cookiling.

puilin.

Another object of the invention is to propose a novel

fryver and a novel frying method the use and implementation

of which require only a minimum of interventions by the

user.

pr—

30 Another object of the invention is to propose a novel

fryer and a novel frying method which can cook food

rapidly.
Another object of the invention 1s to propose a novel

fryer and a novel frying method which can provide an

1

35 excellent food cooking quality even when the dimensions of

the food vary wildely.

21585451.1
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A further object of the invention 1s to propose a

novel fryer and a novel frying method which are economic as

regards energy consumption while producing fried products
with excellent appearance and texture.
The above objects of the invention are achieved by

—

means of a dry fryer comprising a main body i1ntended to

accommodate food to be fried and, mounted within said main

body, a means for automatically coating said food with a

film of fat by mingling said food with the fat.

The objects of the invention are also achieved by

p—
—

means of a method of frying food by dry frying comprising a

coating step in which the food is coated with a film of

fat, the coating step being carried out automatically by

mingling salid food with the fat.

Brief description of the drawings

Other features and advantages of the invention become

apparent from the following description, made with

reference to the accompanying drawilngs, gliven purely by way

o

of non-limiting illustration and in which:

Figure 1 is a general perspective vliew showlng a
fryer in accordance with a filirst embodiment of the
invention;

Figure 2 is a side view in cross section showling the

Figure 1 fryer;

Figure 3 is a side view showling a blade-handle sub-

=

assembly forming part of the fryer of Figures 1 and Z2;

N

Figure 4 1s a top view showing the sub-assembly of
Figure 3;
Figure 5 is a side view 1n cross section showlng the

sub-assembly of Figures 3 and 4;

Figure 6 is a fragmentary side view 1in sectilon

showing a fryer constituting a second embodiment of the

invention.

21585451.1
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Best manner of carrying out the i1nvention

The fryer 1 shown in Figures 1 to 5 is an electric

fryer designed and dimensioned for domestic use. However,

the invention is not limited to household use, and may also

relate to semi-professional or professional fryers.

The domestic fryver 1 shown 1n the figures 1is

preferably designed and dimensioned to fry particulate food
such as potato pieces, to produce fries. These potato
pieces may have been cut manually by the user, or they may
have been prepared commercially, either frozen or fresh.

The fryer 1 of the invention 1s not, however, limited to

the production of potato fries and may be used to fry other

tyvpes of food (meat, fish, vegetables, etc.) without

departing from the scope of the 1nvention.
The fryer of the invention 1s a dry fryer. The term

“dry frying” as used here means a mode of cooking food

without immersing it in oil or fat, either partially and/or

temporarily during the cooking cycle. On the contrary,

“dry frying” means cooking in which the food, although
“wetted” by a cooking medium (for example o0il), 1s not
immersed in or swimming i1n that medium. Thus, the

principle by which the fryer of the invention functions 1s
dil:

1)

ferent from that of a conventlonal deep fat fryer.

The fryer 1 of the invention comprises, 1n

conventional manner, a maln body 2 intended to accommodate

food to be fried (not shown).

As can be seen 1n Figures 1 and 2, the main body 2

comprises a base 2A intended to form a footing for the
fryer 1, and shaped to rest 1in a stable manner on a

horizontal surface or support.

Starting from the base 2A and at 1ts periphery 1s a

side skirt 2B formed, for example, from metal or from

gl

plastics material and forming the outer envelope of the

fryver 1. The side skirt 2B may have any appropriate and
pleasing geometrical shape. As an example, 1n the fryer

shown in Figure 1, the overall shape of the side skirt 2B,

21585451.1
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viewed from above, is that of the number “8”, the top of

the number “8” defining the back 10 of the fryer 1 while

the bottom of the number “8” defines the front 11 of said
fryer 1.

Advantageously, the main body 2 is provided with a 1lid
2C movably mounted between a closed position (shown 1in
Figure 1) in which the 1lid 2C together with the maln body Z

form a substantially sealed chamber around the food to be

fried, and an open position (not shown) allowing food to be

fried to be introduced into the main body 2. In other

words, the 1lid 2C forms a closed box in cooperation with

the side skirt 2B and the base 2A, which 1s preferably
substantially hermetically sealed, allowling cookilng to be
carried out in a closed atmosphere. The substantially
leaktight seal of the main body 2 by the lid 2C may, for
example, be achieved using seals (not shown 1n the
Figures) .

As can be seen in Figures 1 and 2, the lid 2C 1is
advantageously mounted on the main body 2 by a pilvotal
resilient connection produced by a hinge 3 provided wlith a

p—

torsion spring 3A so that the open position of the lid 2C

is also a return position. Said hinge 3 1s also preferably

positioned at the periphery of the appliance close to the
back 10 of the fryer 1, as can be seen 1n Filigure 2.
Advantageously and as shown 1n Figure 1, the lid 2C

may be provided with a transparent viewing zone 4 to allow

frying progress inside the appliance to be viewed durilng
the cooking cyvcle while the 1id 2C i1is closed on the mailn
body 2.

In accordance with a major feature of the 1nvention,

the fryer 1 comprises, mounted i1n the maln body 2, a means

for automatically coating food to be fried with a film of

fat by mingling said food with the fat.

In other words, in contrast to prior art devices where

the food i1s immersed in oil, the i1nvention 1s based on the

o~
P

principle of frying carriled out simply by coating the

21585451.1
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g

surface of the food with a thin layer of 0il or any other

suitable food grade fat. Thus, cooking i1s not carrled out

e

in a bath of o0il, which implies the presence of a large

quantity of fat surrounding all or part of the food, but

because a small guantity of o0il forms a thin substantially

homogeneous coating on the surface of each plece of food
placed 1n the main body 2.
As already mentioned, the fat is coated automatically,

i.e. without the need for direct and essential contribution

by the user, to produce the film of fat on the food
surface. In other words, because of the presence inside
the main body 2 of a means for automatically coating the

food with a film of fat, the user needs only to i1ntroduce

the food to the frver 1 in the main body 2, and then to

pr—

activate operation of the automatic coating means (if said

activation 1is not itself automatic) for the fryer to start

directly and individually coating the food pieces with a

=
pr—

fine layer of fat inside the main body 2 without the user

having to carry out that operation personally and manually.

The term “mingling” relates to the action of mingling,

i.e. “stirring with mixing”. Within the context of the

invention, the food is thus coated by comblining food and

giin.

fat and mingling them to cover the food with a film of fat.

The mingling action employed 1n the context of the

invention preferably involves turning the food and the fat;

turning can, for example, by carried out by lifting the

pleces of food and turning them over.

Advantageously, the means for automatically coating

P

the food with a film of fat comprises a receiver means S

designed to contain, preferably directly, both the food for

frying and the fat, 1in particular when the fat 1s 1n the

liguid form (o0il or melted fat), and a means 6 for stirring

food contalined 1n the receiver means 5.

Thus, the mingling function 1s preferably obtained by

—

cooperation of the stirrer means 6 which 1n particular

contributes to providing the food and fat wlth a three-

21585451.1
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dimensional mixing type motion, and also of the receiver

gr—
p—

the appliance.
Advantageously, the receiver means 5 1s a bloc, 1.e.

it has a unitary character and is preferably formed from a

single piece. Preferably, in order to fulfill its function

of containing food and fat, the receiver means 5 1s also

non-perforated, and so differs from a basket, to prevent

g

any loss of fat.
In other words, the receiver means 5 1s preferably

substantially sealed against liquid or semi liquid

materials.
Advantageously, the receiver means 5 and the stirrer

means 6 are distinct.
In accordance with the invention, the receiver means 5

and the stirrer means 6 are designed to be moved with
respect to each other, to mingle and stir the food and the

fat inside the receiver means 5, to coat substantlally

every pliece of food with a substantially uniform,

homogeneous, and continuous film of fat.

Advantageously, the stirrer means 6 1s mounted 1n a

stationary position relative to the main body 2, while the
receliver means 5 is mounted in rotation relative to the

main body 2 and to the stirrer means 6, and 1s also

functionally connected to a motor means 7 to be driven 1n

rotation thereby.
This construction corresponds to that employed 1in the

fryer 1 in accordance with the first variation shown 1in

Figures 1 to 5, and which will be described below.

However, without departing from the scope of the

invention, it can be envisaged that the fryer 1 may use a

stirrer means 6 movably mounted relative to the main body

and to the receiver means 5, the receiver means 5 then
being mounted in a stationary position in the main body (in
the second variation shown i1n Figure 6) or 1t may be

movably mounted in salid maln body.

21585451.1
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Thus, in the second variation shown in Figure 6, the

receiver means 5 1s preferably mounted in a stationary

position relative to the main body 2 while the stirrer

means 6 1s mounted in rotation relative to the receiver
means 5, and 1s also functionally connected to a motor

means 7 to be driven 1n rotation thereby.

Advantageously, the receiver means 5 comprises a

receptacle 8 defining an inner volume 9 intended to
accommodate and contain both food and fat, even when the
fat is a liguid (an oil, for example) or a seml-liquid
(high viscosity melted fat, for exampie).

Advantageously, the receptacle 1 is removably mounted

on the main body 2.

Preferably, the receptacle 8 has a receptacle bottom

8A, preferably substantially flat and smooth, the inner and

—

outer periphery of which respectively rise into an outer

side wall 8R and an inner side wall 8C, so that the
receptacle 8 substantially has the general shape of an

annular channel with substantially circular symmetry about

a vertical axis X-X’'. In other words, the receptacle 8

generally has a toroidal shape, generated by rotating a

substantially U-shaped open profile about the axis of
symmetry X-X'.
Other receptacle shapes may be envisaged, of course.

As an example, as can be seen 1n Figure 6, the bottom 8A

may have a disk shape, with i1ts periphery rising 1nto an

annular slide wall 8R.

Preferably, the bottom 8A and/or the inner and outer

side walls 8B, 8C are substantially solid, 1.e. non-

perforated, at least in the 1nterface zone with the food

and the fat, 1n order to avoid leakage of fat from the

receptacle 8. Preferably, the bottom 1s completely solid,
while the side walls 8B, 8C are solid at least over thelr
lower portions, 1.e. close to thelr connections with the
bottom BA.

Preferably, the receptacle 8 deflines an open volume 9,

21585451.1
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i.e. defined solely by the bottom 8A and the 1nner and

outer side walls 8B, 8C without the 1lid element disposed
opposite the bottom 8A.

In the embodiment of Figures 1 to 5, the receptacle 8

is driven in rotation using a first electric motor 7A

forming the motor means 7, said first electric motor /A

being provided with an output shaft 7B extending
substantially coaxially with the axis X-X’', and fixed to
the inner side wall 8C. More precisely, the output shaft
7B is mounted, preferably removably, in the sleeve formed

by the inner side wall 8C.

In the embodiment of Figure 6, the receptacle 8 1s

independent of the shaft 7B, which is fixed to the stirrer

means 6 to drive said stirrer means 6 in rotation about the

axis X-X’. In this wvariation, an orifice 1s provided 1n
the bottom 8A to allow the shaft /B to pass and rotate.

In the examples shown in Figures 2 and 6, the first

electric motor 7A is installed in a housing defined 1n the

direction of the axis X-X’' by a base 2A and also by a

casing 12. Said casing 12 has an inner face 12A located

facing the first electric motor 7A and an opposite outer

g

face 12B. The inner face 12A of the casing 12 1s spaced

from the base 2A by spaces preferably formed by lugs 13, 14
which bear on one another, projecting respectively from the
base 2A and from the inner face 12A of the casing 12.
Preferably, as can be seen in Figures 2 and 6, bosses

—

15 project from the outer face 12B of the casing 12, said

p—

bosses acting, as in the variation of Figure 2, as sliding

bearing means for the receptacle 8 and as a simple bearing

means for the receptacle 8 in the case of the wvariation of
Flgure 6.

Preferably, the stirrer means 6 also comprises a blade

|

6 disposed in the inner volume 9 defined by the receptacle

8, to form, in the variation of Figure 2, a substantially

)

stationary obstacle to food which 1s moved by rotation of

the receptacle 8. Once the food and fat have been

21585451.1
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(manually and/or automatically) disposed in the receptacle

8, the receptacle is rotated by means of the first electric

motor 7A which causes a generally clrcular displacement of

food and fat about the axis X-X’, until the food encounters

the obstacle formed in this case by the blade, which

obstacle contributes to turning and mingling the food and

fat, thereby coating the food rapidly and substantially

uniformly.
In the variation shown 1n Figure 6, 1n contrast, 1t 1s
the blade 16 which, when rotated in the receptacle 8 1n the

inner volume 9, actively displaces the food and fat to coat

sald food.

In order to optimize, as regards uniformity and

rapidity, coating of the food with a film of fat, the blade

ph—

16 used in the variation of Figure 2 1is preferably shaped

as follows:

firstly, from a lower edge 16A located substantially

at the bottom 8A of the receptacle 8, 1t rises to an upper

edge 16B, the blade 16 having a V-shaped cut-out opening

16C substantilally at said upper edge 16B; and
secondly, 1t extends laterally substantially from
the outer side wall 8B to the side wall 8C.

In other words, in the varilation of Figure 2, the

- blade 16 forms an obstacle with height D that wvaries 1in the

gr—
—

radial direction defined with respect to the axis of

symmetry X-X’. Thus, this height D 1s a maxlimum 1n the

region of the lateral ends respectively defined by the
outer side wall 8B and the inner side wall 8C, the height D

decreasing regularly from the outer side wall 8B and from

the inner side wall 8C to a minimum Dpin (poilnt of the “V7)

corresponding, for example, substantially to the center of

the distance separating said outer 8B and inner 8C side
walls.

This disposition renders the blade 16 universal 1n
nature and 1t can thus turn and mingle food regardless of

=

its gquantity and size within the dimensional limits of the

21585451.1
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fryer 1.

i,

In particular, for a small quantity of food, the low

center (point of the “V”) of the blade 16 1s dimensioned sO
that sufficient mingling is carried out to correctly coat
the food with fat.

Preferably, to facilitate operation of the blade 16,

the lower edge 16A of the blade is curved inwardly to guide

food towards the upper edge 16B when the receptacle 8 1s
rotated.
Advantageously, the lower edge 16A of the blade 1is

also beveled, and is inclined obliquely relative to the
path of food in the horizontal plane (see Figure 4) to
allow the food to skim over the blade 16.

Preferably, the blade is also generally inclined, 1n

the manner of a ski jump, relative to the axis X-X, to

facilitate engagement of the food without damaging 1t.

The blade 16 is preferably produced from a material

with good slip properties. The blade may advantageously Dbe

 coated with a non-stick material, for example

polytetrafluorcethylene (PTFE), or 1t may be produced from
stainless steel or polyamide 4-6.

The bottom of the receptacle 8 advantageously has

protuberant profiles which may act as an abutment for food

to be fried to allow the blade 16, cooperating with said
profiles, to lift said food instead of simply pushing it
round the receptacle 8.

Advantageously, the blade 16 is also removably mounted
on the main body 2.

gph—

To this end, in the non-limiting context of the

variation shown in Figure 2, the blade 16 1s fixed

(removably or otherwise) to a handle 17 so that the blade

16 and the handle 17 form an independent unitary sub-

assembly that can be removably mounted on the maln body Z.

The handle 17 preferably includes a docking paft 17A

provided with a notch 17B extending between a front face 20

and a back face 21 to form a bracket substantially 1n the
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p—

shape of an upturned “U”.

This bracket i1s shaped to rest on a complementary

g

receiving part fixed to the main body 2 of the fryer 1.
When the handle rests on the main body 2, the front face 20

1s interposed between the outer side wall 8B of the

receptacle 8 and the side skirt 2B, or more precisely, as
shown in Figure 2, between the outer side wall 8B and the
casing 12.

The handle 17 also comprises a clamping tab 22 which

i

is “L” shaped, a first arm 22A of the “L” belng radially
slidably mounted (i.e. perpendicularly to the axis X-X') on

the part 17A, while the second arm 22B 1s perpendicular to

the first and extends substantially downwardly parallel to
the front face 20.

Advantageously, the blade 16 1s securely mounted on

the clamping tab 22.
When the handle 17 1s positioned on the main body 2,

p—

the outer side face 8B of the receptacle 8 1s interposed

between the front face 20 and the clampling tab 22, which
supports the blade 16.

The handle 17 also comprises a manual grip member 18
pivotally mounted on the part 17A between a cooklng
position in which the manual grip member 18 extends
substantially parallel to the skirt 2B and the axis X-X’,
and a position for removing the receptacle 8 1n which the
manual grip member 18 extends substantially horizontally,
i.e. substantially perpendicularly to the axis X-X'.

When the manual grip member 18 i1s 1n the horizontal
extraction position, by actuating a gripping lever 19
mounted to pivot coaxially with the grip member 18, the

user may act on the clamping tab 22 to pinch the outer side

wall 8B of the receptacle 8, by bringing the clamping tab

22 towards the front face 20. The user can thus
simultaneously remove the receptacle 8 (when it is
removable) and the blade 16 using the handle 17, which can

be disengaged from the receptacle 8.
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Preferably, the handle 17 is provided with a
locking/unlocking system 23 mountéd on the manual grip
member 18 and arranged to automatically lock the manual
grip member 18 in the removal position. By acting on this
locking/unlocking means 23, the user may then unlock the
grip member 18 to free the receptacle 8 and bring the grip
member 18 into the cooking position.

The fat-coated food may be heated in the fryer 1 using

any known internal (i.e. integrated into the fryer 1) or

external (i.e. independent of the fryer 1) heater means

provided that these heater means are designed and
dimensioned to provide excellent heat exchange with the
food, which is all the more important since cooking 1s not

p—
—

carried out in an oil bath but simply with a coating of

oll.
Advantageocusly, the fryer 1 includes, mounted on the
main body 2, a main heater means 24 provided to generate a

pr

flow of heat 25 which is orientated to strike at least part

pr—-

of the food in the main body 2 substantially directly.

The term “main heater means” denotes a heater means

gr—

which can of itself provide at least the major part of the

heat for cooking. Preferably, the main heater means 24 1s

designed and arranged to supply all of the heat.

The term “flow of heat” as used here denotes a

directional stream of heat with a positively controlled

dynamic character in contrast, for example, to a simple

. ]
p—

natural convection effect which can be obtalned by purely

static heating.

Recause the flow of heat 25 1s directed to be exerted

directly without an intervening medium (such as the bottom

g

of a receptacle, for example) onto the food present 1in the

receptacle 8, this contributes to excellent heat exchange

and, by cooperating with the film of o1l present on the
food, cooks in a manner which 1s substantially equivalent

to that obtalned 1in an o1l bath but without the

dlisadvantages of a bath.
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Advantageously, the flow of heat 25 1s a flow of hot

air. However, the invention 1s not limited to a flow of
hot air, and it is possible to envisage the flow of heat

emanating from infrared heating, for example. Hot air

heating is preferred, however, at least i1n the specific
embodiment shown in the figures, since 1t produces better
results compared with infrared heating, especially with

food that has been cut up manually and has pleces of

varying sizes and thicknesses.

Advantageously, the flow of hot air 25 1s directed

substantially towards the stirrer means, 1n thils case the

blade 16. Because it functions as an obstacle, the blade

16 will contribute to aggregating close to it the major

portion if not all of the food present in the receptacle 3.

pr—. pr—
p—

Thus, it is sufficient to orientate the flow of hot air 25

towards the blade 16 to heat the food in an optimal manner

without needing to heat the whole of the receptacle 8

uniformly. The combination of a blade 16 and a localized

flow of hot air 25 1s particularly advantageous as regards
cooking efficiency, energy saving, and simplicity of
design.

Advantageously, the hot air flow 25 i1s a recycled
flow, 1.e. the fryer 1 operates 1n a substantially closed
environment, the air present inside the main body 2 being
removed for heating and then propelled onto the food. Said
propelled hot air cools in contact with the food and 1is
removed agaln for reheating, and so on.

Advantageously, the main heater means 24 1ncludes a

centrifugal fan 26 generating an air flow by taking alr

from the main body 2 via at least one inlet vent 27,

preferably arranged laterally with respect to the

receptacle 8, and then discharging that air via at least

one outlet vent 28 in a ductling device 29 which opens 1n

the direction of and above the food present in the main

body 2.
A filter may be provided at the 1inlet to the
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centrifugal fan 26, for example in the region of the inlet
vent 27. Said inlet vent 27 is advantageously arranged
behind the side wall of the receptacle 8 and can capture
alr present close to the periphery of said receptacle 8 by
suction around sald receptacle 8.

Advantageously, the main heater means 24 also 1includes
a heater element 30 positioned in the air flow, preferably

g

downstream of the outlet vent 28 1n the direction of the

flow, to transform the air flow into a flow of heat 2Zo.

Advantageously, the heater element 30 comprises a

system of electrical resistors with resistive strips and/or

resistive wires held on an insulating support, which turns

out to be an economic solution as regards positionlng and

also performs well as regards yleld. Preferably, the
resistive strips and/or resistive wires are placed 1n the

air flow as a function of the distribution of the air

speeds in the flow to prevent hot spots. The power of this

g—

system of electrical resistors 1s also determined to ensure

—

rapid heating of the food without drying 1t out.

Preferably, said power 1s substantially 1n the range

1000 watts (W) to 2000 W, more preferably 1n the range
1200 W to 1400 W.

Preferably, the centrifugal fan 26 comprises an

impeller 26A which is driven 1n rotation about an axis Y-Y'

substantially perpendicular to the axils X-X’, by a second

electric motor 26B. The impeller 26A 1s preferably

inserted in a volute formed by a rear side plate 27A fixed

to a front side plate 27B, said front side plate 27/B

preferably forming part of the casing 12. The rear side

plate 27A, cooperating with the side skirt 2B, thus forms a

substantially closed housing for the second electric motor

26B which preferably drives a fan wheel 31 positioned

inside the housing for the motor 26B and serving to cool

sald motor 206B.

Advantageously, the flow of heat meets the food at a

glancing angle (i.e. less than 45°). This technical
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disposition means that the ducting device can be arranged

g

laterally in the appliance. This lateral guidance of hot
air means that the 1lid can be lighter and that handling the

appliance 1s easier while proper cooking 1s continued.
Cleaning is also facilitated, as well as removal or

positioning the cooking receptacle 3.
Advantageously, the ducting device 29 comprises TwoO
ducts 29A, 29B extending in the form of a Y at the

goiin.

periphery of the fryer 1 and both starting substantially at

pr—

the region of the heater element 30 or downstream therefrom

in the direction of flow.
Preferably, the ducts 29A, 29B are mounted in the 1lid

2C and each terminates, in the direction of flow 25, 1n a

nozzle 32 orientated obliquely relative to the axls X-X'

prltey.

towards the front 11 and bottom of the fryer 1. The

highest air temperature will preferably be found close toO

said nozzles 32, facing themn.

In this configuration, the heating air flow 25

comprises two distinct jets which converge substantially
symmetrically towards the blade 16. These two Jets
converging from opposite directions contribute to excellent

heat exchange with the food since at their meeting poilnt

N

they generate and/or encourage the appearance of turbulence

which is favorable to heat transmlissilion.

Causing two flows of hot air to meet at the food 1s
advantageous to cooking since it can reduce the temperature

gradient, moisture, and oil aerosol concentration compared

with using a single flow. This meeting of the flows can

thus produce better diffusion of heat, which improves
cooking.
However, it 1is clear that the invention 1s not limited

amnd o
p— p—

to a particular number of jets of fluid and 1t 1s entirely

g—

possible for the flow of hot air 25 to comprise a single

jet or more than two Jets.

In particular, the inventlion relates i1ndependently tTo

a fryer comprising at least two hot air jets converging on
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each other and directed at an oblique angle onto the food
to be cooked.

Advantageously, the assembly of the air circuit (which
1n particular comprises the fan 26, the heater element 30

and the ducting device 29) 1s designed and dimensioned SO

that the hot air flow 25 arrives at the food contained in
the receptacle 8 at a speed which 1s substantially above
2 meters per second (m/s), preferably substantially 3 m/s
or more. The choice of such a minimum speed ensures

optimum cooking, encouragling the creation, on the food

surface, of a crisp envelope without drying out the

p—— gl

surface, and cooking of the core of the food, to keep a

soft conslstency.

Advantageously, the ailr circult assembly 1s designed
so that the temperature of the hot air flow 25 1is
substantially less than 200°C in the region of the food,

g

preferably less than 180°C in the region of the food. A

temperature which 1s substantially higher than the limits

mentioned above 1s the origin of bad odors and does not
provide any significant galn 1in cooking time.
Preferably, the centrifugal fan 26 and the blade 16

are positioned substantially opposite each other with

pr—

respect to the center of the fryer 1 which i1s in fact the

axls X-X’'. More particularly, the fan 26 is advantageously
positioned at the back 10 of the appliance while the blade
16 1s located at the front 1 of the appliance. This

disposition maximizes the length of the air flow generated

by the fan 26, contributing to ensuring a good vield on

cooking. This characteristic can be further improved by

()

positioning the 1nlet vent 27 at a position below that o:

g

the upper edge 33 of the receptacle 8.

In order to further i1mprove the cooking qualities of

the fryer 1 ot the invention, 1t 1s advantageous to provide

g

the 1lnner face of the receptacle 8, which is intended to

face the food, with a coating based on a material mainly

constlituted by silicone. In particular, it is advantageous
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to cover the bottom 8A of the receptacle 8 with a ccating

of silicone since the microporous qualities of silicone

provides specific qualities regarding reaction with fat

gy

(emulsion), to produce a better distribution of o0l]l on the

food, while maintaining an excellent coefficient of

friction, which is useful as regards keeping the food

together when coating by mingling.

Further, such a silicone receptacle can heat the fries

with which it comes into contact without burning them or

over-coloring them as a metal receptacle would do, Ior

example. The Applicant has established that the conduction

transfer properties between fries and a silicone receptacle

are substantially comparable with the properties of

transfer by forced hot air conduction onto the fries. With

said silicone coating, uniformity of cooking is ensured, 1n

particular by avoiding browning the tips of the fries.

g—

It is also possible to coat all or part of the inner

face of the receptacle 8 with a material mainly constituted

by polytetrafluorcethylene (PTFE), a material which has

excellent thermal and tribological propertiles.

The receptacle 8 may, however, simply be produced from
stainless steel without a particular surface treatment.

Advantageously, the fryer 1 of the invention forms,
when operating (i.e. when the 1lid 2C is closed), a

substantially closed cooking chamber around the receiver

means 5, i.e. preferably closed in a sealed manner, said

chamber preferably being provided with a calibrated steam-

releasing means (not shown).
This measure can control the humidity prevailing in
the chamber.

To this end, the calibrated steam-releasing means are

=

dimensioned so that:

ph—

pressure cooking is avoided; this would occur 1f the

chamber were to be completely sealed and could cause the

fries to break up; and
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V1)

economic energy consumptilion 1s encouraged, since 1i:

too much steam escapes, this would result 1n a major

g

dissipation of energy, which would mean that the heater

element 30 would have to be over-dimensioned.

Preferably, the calibrated steam-releasing means

comprises a venting orifice (not shown), preferably
disposed close to the inlet vent 27 of the fan 26, which
allows controlled continuous evacuation of steam throughout
the cooking cycle and controlled renewal of the ailr inside

the chamber.

.Advantageously,'the fryer 1 1ncludes a means 34 for

storing fat 35 which is distinct from the receiver means 5

(L.e. the receptacle 8 in this case) and which 1is

functionally connected to salid recelver means 5 to supply

the receiliver means 5 with fat 35, which preferably 1s 1n
the ligquid (or melted) form.

Advantageously, the distinct storage means 34 includes
a discharge orifice 36 provided with a blocking means 37,

sald storage means 34 being capable of being 1n a closed

return configuration (shown in Figure 2) in which the fat

35 1s maintained by the blocking means 37 1in the storage

means 34, and 1n an open configuration (not shown), in
which the blocking means allows the fat 35 to discharge via
the orifice 36 from the storage means 34 to the receiver
means 5, 1n thilis case the receptacle 8.

Advantageously, the storage means 34 comprises a
goblet 34A provided at 1ts bottom with a mouth forming a

discharge orifice 36, the blocking means 37 comprising a

pin with a divergent head which is fixed to the receiver
means 5> and 1nserted i1nto said mouth. The goblet 34A 1is

slidably elastically mounted with respect to said pin

between a first position corresponding to the open

configuration of the storage means and a second position

correspondling to the closed return configuration of said

storage means 34. The pin 1s fixedly mounted in position

1n the maln body 2.
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Such a goblet, which may optionally be graduated,

ghe—y

allows the user to control precisely the quantity of oil

which is introduced into the fryer, which saves fat while

encouraging a healthy cooking style.

Advantageously, the storage means 34, in this case the

goblet 34A, is mounted on the receiver means 5 so that the

storage means 34 is in the open configuration, the fat 35

discharging directly into the receiver means 5. To this

end, the goblet 34A is preferably mounted coaxially with

the axis X-X’, so that the discharge orifice 36 forms, 1n

collaboration with the pin, an opening in the form of a

ring around the pin, to encourage a multi-directional flow

-
privhe

of fat 35 over the inner side wall 8C of the receptacle 8.

Advantageously, the 1lid 2C is functionally connected

~

to the storage means 34 so that the closed position of the

1id 2C substantially corresponds to the open position of
sald storage means 34.

Thus, in the case shown in Figure 2, the lid 2C, when
in the closed position, will press the goblet 34A
downwards, which causes a relative movement of the pin wilth

a divergent head 37 of said goblet 34A, allowing the fat 35

to flow.

Preferably, the storage means 34 1s removably mounted
relative to the main body 2. Advantageously, the storage

means 34 1s dlsposable.

Advantageously, the appliance of the invention may

include an orifice for fi11ing the storage means 34 when

the 1id 2C closes the main body 2. This make-up orifice,

which may be extended by a conduit 1s, for example,

provided in the 1lid 2C or, more generally, 1n the main body

2. This disposition allows fat to be added after cooking

pr—

has commenced, for example 1f it has been forgotten, or to

obtain fries which are a little browner.

Alternatively, the fryer 1 need not include the

distinct storage means 34. Under such circumstances, the

fat may be poured directly by the user onto the food to be
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cooked, in the receptacle 8.

P — p—
o

There follows a description of an example of use or

pr—

the fryer 1 of the invention. In this example, the user

]
b

proposes to fry 1 kg ot

fresh potato pieces which have Dbeen

cut up manually.

To this end, the user introduces said potato pieces

into the receptacle 8. The user also introduces a small

quantity of oil (for example 30 grams (g) or less) 1nto the

goblet 34A. Because only a small amount of oil 1s

employed, the user can use oil of an excellent quality
which may be healthier and/or taste better.

The user then closes the 1id 2C, which has the effect
of pushing the goblet 34A downwards parallel to the axis X-

X', causing the oil 35 contained in the goblet to empty

into the receptacle 8. Emptying ideally occurs 1in all

directions, which contributes to encouragilng rapid'coating

of the food.

The cooking cycle then begins, causing the receptacle

8 to rotate about the axis X-X'" and thus using the fixed

blade 16 to mingle the potato pieces and the oll spread 1in

g

the receptacle. Mingling results in coating a film of o1l

on the surface of each potato piece. Simultaneously, or

possibly after a latent period, the fan 26 and the heater

element 30 are started up, establishing a flow of hot air

25 which will directly heat the oil-coated potato pleces.

The receptacle 8 thus also acts as a cookling receptacle.

Hence, the food is cooked by heating the food directly
rather than, as in the prior art, by immersing the food 1in
a bath of hot fat.

In a first stage of the cooking cycle, the fan-driven

air heats the upper layer of potato pieces which rapidly
produce steam. By condensing on the cooler pleces on the
lower layers, this steam acts as a heat exchanger with

those pieces in the lower layers. This cooking mechanism

in an environment saturated with steam thus allows rapid

and homogeneous heating of all of the potato pieces present
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in the receptacle 8. This homogeneous heating 1is

—

facilitated by permanent mingling of the pieces, carried

out by the rotating receptacle and the blade 16 (variation

of Figure 2) or by the stationary receptacle 8 and the

pr—

rotating blade 16 (variation of Figure 6). n other words,

in combination with the turning receptacle and the fixed

g

blade,'the streams of hot air directed towards the blade

can reach the food in a zone in which they are moving
relative to each other, which further enhances cookilng

uniformity.

The food thus undergoes a cycle of direct heatiling by

the hot air flow, then diffusion/absorption of heat 1n the
food, then again direct heating with the hot air flow, and

SO Oll.

Preferably, the rotation rate of the receptacle 1is
less than 10 revolutions per minute (rpm), and more
preferably it is substantially in the range 2 rpm to 3 rpm.

The pieces are overheated when they are under the

direct air flow and they absorb heat when they leave that

zone, before being overheated again. This alternation

diffuses heat into the food better and contributes to

avoiding excessive drying out.

pr—

In this first stage of the cycle, then, an equilibrium

is produced between evaporation and re-condensation, until
the steam has been progressively evacuated from the fryer
by the calibrated steam-releasing means.

There then begins a second cooking stage, when the
steam has been substantially reduced. During this second
stage, the average temperature in the chamber reaches
substantially 160°C (while it was about 100-120°C during

the first stage) and the Maillard reaction (coloration of

fries) takes place. During this second stage, mingling the
pieces is continued using the blade 16 and rotating the
receptacle 8 to homogenlze cookilng.

The cooking cycle, which will have taken about 30

minutes in total, is then finished. The user may then open
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the 1lid 2C and simultaneously remove the receptacle 8 and
the blade 16 using the removable handle 17.

The receptacle 8 thus acts as a serving dish and will

now contain fries which are ready to serve and have a taste

and appearance which are similar to fresh fries cooked 1in
an oll bath.

The fact that the handle 17, which can be used to
remove the receptacle 8 and optionally the blade 16 from
the main body 2, 1s disposed opposite to the hot air

ph—

circuit relative to the center of the appliliance, means that

the appliance is ergonomlc 1n design.

Independently, the invention thus relates to a fryer
comprising a receptacle 8 and a stirrer means 6 which 1s
preferably fixed to a handle 17 to allow the receptacle 8

to be removed from the cooking chamber.

The invention also relates to a method of frying food

comprising a coating step in which the food 1s coated with

in.
anadd

a film of fat by mingling said food with fat.

The frying method of the invention 1s a dry cooking

method, i.e. the cooking operation proper 1s not by

immersion in a bath of heated fat, not even partial or
momentary immersion. The envisaged frying method 1s thus a
method without i1mmersion 1n a bath of hot fat.

Preferably, the method of

frying particulate food such as potato pleces. Preferably,

the 1nvention 1s a method of

said method 1s also a domestic method, 1.e. 1t can be

carried out in its entirety in a non-professional household

context.

In accordance with the invention, the coating step 1s
carried out automatically, 1.e. wilithout intervention by the

user, as already mentioned above.

Advantageously, the method of the inventlon comprilses

]

a step of heating food, the coating and heating steps

preferably being carried out substantially simultaneously
or at least being carriled out using a single appliance, 1n

particular a single receptacle 8 as 1s described below.
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Advantageously, in the coating step, the foocd and fat
are brought into motion and at least one obstacle 1s placed
in their path to stir said food and fat, and thus coat the
food with fat.

5 Preferably, in the coating step, the food and fat are

placed in a receptacle 8 which can be rotated to bring the

food and the fat into movement, a fixed blade 16 forming a

stirrer means 6 being positioned in the receptacle 8 to
form an obstacle in the path of the food moved by rotation

10 of the receptacle 8. This is a simple and rapid way of

el

producing a substantially homogeneocus and individual

coating of fat on pileces of food.
Alternatively, as can be seen in Figure 6, placing the

food and fat in a stationary receptacle can clearly be
15 envisaged, with a rotating blade 16 forming the stirrer

means 6 being positioned in the receptacle 8 to move the

—
pr—

food in the receptacle 8 under the effect of rotation of
sald blade 1o.
Preferably, in the heating step, a stream of hot air
20 1is generated which is orientated so as to strike at least
part of the food substantially directly, the stream of hot
alr preferably being orientated towards the blade 16.

Preferably, the method of the invention is carried out

in its entirety in a substantially closed chamber, the

25 method nevertheless and preferably includling a step of
controlled evacuation of steam contained 1n the chamber by

means of a calibrated steam-releasing means. The

calibrated means is advantageously desligned to allow a

preliminary cooking stage i1n steam-saturated surroundings,
30 followed by a subsequent browning stage 1in a driler
environment, the majority of the steam created by heating

the food at the start of cooking having been progressively

and automatically evacuated.
The foregoing envisages a cooking applilance 1n the

o~

35 form of a fryer.
However, it 1s entirely possible to envisage the
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appliance of the invention being used to cook and/or reheat

food without frying it, in particular when a non-fat

cooking fluid is employed.
It is also possible to envisage using the appliance
5 without adding fat to the receptacle, when fat 1s already

contained in the food (in the case of frozen and/or

precooked food, for example).

Possibility of industrial application

10 The invention is capable of industrial application 1n

ph—-

the design, manufacture and use of a food cooking

appliance.
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CLAIMS
1. A dry fryer (1) comprising a main body (2) intended to

accommodate food to be fried and, mounted within said main

body (2), a means (5, 6) for automatically coating sald

5 food with a film of fat by mingling said food with fat.

2. A dry fryer (1) according to claim 1, characterized 1n

that said means for automatically coating food with a film

of fat comprises a receiver means (5) designed tO contaln
10 both food and fat, the food being mingled with the fat

inside sailid receiver means (5).

3. A dry fryer (1) according to claim 2, characterized 1n

that the means for automatically coating food with a film
15 of fat comprises a means (6) for stirring food contained 1n
the receiver means (5), the receiver means (5) and the

stirrer means (6) being designed to be moved with respect

to each other to stir and coat the food with a film of fat.

20 4. A dry fryer (1) according to claim 3, characterized 1in
that the receiver means (5) is mounted in a position that
is stationary relative to the main body (2), while the
stirrer means (6) is mounted in rotation relative to the
receiver means (5) and is functionally connected to a motor

25 means (7) to be driven in rotation thereby.

5. A dry fryer (1) according to claim 3, characterized 1n
that the stirrer means (6) is mounted in a position that 1is
stationary relative to the main body (2), while the

30 receiver means (5) is mounted in rotation relative to both
the main body (2) and the stirrer means (6), and 1s

functionally connected to a motor means (7) to be driven 1n

rotation thereby.

35 6. A dry fryer (1) according to claim 5, characterized 1n

that the receiver means (5) comprises a receptacle (38)
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defining an internal volume (9) for receiving food and fat,
the stirrer means (6) comprising a blade (16) disposed

inside the internal volume (9) to form an obstacle to food

moving by rotation of the receptacle (8).

7. A dry fryer (1) according to claim 6, characterized 1n

that the receptacle (8) includes a receptacle bottom (8A)

which rises into an outer side wall (8B) and an lnner side

wall (8C) so that the reéeptacle (8) substantially has the

10 general shape of an annular channel, the blade (16) being

shaped so that it rises from a lower edge (16A) located 1n

]

the region of the receptacle bottom (8A) to an upper edge
(16B) and also extends substantially laterally from the
couter side wall (8B) to the inner side wall (8C), the blade
15 (16) also having a “V” shaped cut-out (16C) opening

substantially in the region of the upper edge (16B).

3. A dry fryer (1) according to claim 7, characterized 1n
that the lower edge (16A) of the blade (16) 1s curved
20 inwardly to guide food towards the upper edge (16B) when

the receptacle (8) 1s rotated.

9. A dry fryer (1) according to any one of claims 6 to 8,

characterized in that the receptacle (8) has an 1nner face

25 intended to face food, said inner face being at least

partly coated with a material constituted mainly by

silicone and/or a material constituted mainly by

polytetrafluorocethylene.

30 10. A dry fryer (1) according to any one of claims 6 to 3,

characterized in that the receptacle (8) 1s removably

mounted on the main body (2).

11. A dry fryer (1) according to any one of claims 1 to 10,

35 characterized in that it comprises a means (34) for storing

fat (35) which is distinct from the recelver means (25) and
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functionally connected thereto to supply saild recelver

means (5) with fat (35).

-~

12. A dry fryer (1) according to any one of claims 1 to 11,
5 characterized in that it comprises, mounted on the main
body (2), a main heater means (24) designed to generate a

flow of heat (25) orientated so as to strike substantially

directly at least a portion of the food.

10 13. A dry fryer (1) according to claim 12, characterized 1n

that the flow of heat (25) is a flow of hot air.

14. A dry fryer (1) according to claim 12 or claim 13, when

including the subject matter of claim 5, characterized 1in

15 that the hot air flow (25) is directed substantially
towards the blade (16).

15. A dry fryer (1) according to claim 14, characterized 1in

that the hot air flow (25) comprises at least two distinct

20 jets which converge substantially symmetrically towards the
blade (10).

16. A dry fryer (1) according to any one of claims 13 to
15, characterized in that the main body (2) comprises a

25 side skirt (2B) rising from a base (2A), the main heater

means (24) comprising a centrifugal fan (26) positilioned
laterally relative to the main body (2), sald centrifugal

fan (26) generating a flow of air by sucking alr from the

main body (2) via at least one inlet vent (27), and
30 discharging it via at least one outlet vent (28) into a
ducting device (29, 29A, 29B) opening in a direction above

the food present in the main body (2), the main heater

means (24) also comprising a heater element (30) positioned

in the air flow, downstream from the outlet vent (238), to

35 transform the alir flow into a flow of heat (25).
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17. A dry fryer (1) according to claims 14 and 16,

characterized in that the centrifugal fan (26) and the

blade (16) are positioned substantially opposite each other

g—

relative to the center of the fryer (1).

18. A dry fryer (1) according to any one of claims 1 to 17/,
characterized in that in operation, 1t forms a
substantially sealed cooking chamber provided with a

calibrated steam-releasling means.

gr—

19. A dry fryer (1) according to any one of claims 1 to 18,

gy

characterized in that it is designed and dimensioned to Iry

particulate foods such as potato pileces.

20. A dry fryer (1) according to any one of claims 1 to 19,
characterized in that it is designed and dimensioned for

domestlc use.

21. A method of frying food by dry cooking comprising a

coating step 1n which food is coated with a film of fat,

the coating step being carried out automatically by

mingling said food with fat.

22. A method according to claim 21, characterized in that

it comprises a step for heating said food.

23. A method according to claim 22, characterilized 1n that

the coating and heating steps are carried out substantially

simultaneously.

24. A method according to claim 22 or claim 23,

characterized in that in the heating step, a flow of hot
air (25) is generated which 1s orientated so as TO strike

at least a portion of the food substantially directly.

25. A method according to any one of claims 21 to 24,

21585451.1
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characterized in that in the coating step, food and fat are
brought into motion and at least one obstacle 1s placed 1in
their path to stir said food and fat and thereby coat the
food with fat.

26. A method according to any one of claims 21 to 25,

characterized in that in the coating step, food and fat are

placed in a stationary receptacle (8), a rotating blade

(16) forming a stirrer means (6) being positioned 1in the
receptacle (8) to move the food in the receptacle (8) by

rotation of said blade (1l6).

27. A method according to any one of claims 21 to 260,
characterized in that it is carried out in a substantially

sealed chamber.

28. A method according to claim 27, characterized 1n that

.

it includes a step of controlled evacuation of steam

contained in the chamber using a calibrated steam-releasing

nmneals.

p—

29. A method of frying particulate food, such as potato

pieces, in accordance with any one of claims 21 to 28.

30. A domestic frying method in accordance with any one of
claims 21 to 209.

21585451.1
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