1 "Cooking vessel with controlled bottom deformation" The pre#éat4s-avahas on
caacerns a cooking vessel in which deformation of the bottomdue to the
effect of heat and sudden variations in tenperature to which it is

- subjected in use is controlled. Cooking vessels are usually pressed froma
sheet of alum nium During cooking the_bottom surface of the vessel is in
contact.-with a hotplate or a burner and I's at a much higher tenperature
than the inside surface of said bottom This causes thernal expansion

| eadi ng to bul ging of the bottom of the vessel. To avoid this unwanted
phenonenon the bottom of the vessel is nmade slightly concave, so that on
heating the exXpasking ofeased potttomaondeal 1ad Rp<tahtdaiagmatian” | n theory
t he bottom becones concave again when it cools. However, experience shows
that after a nunber of repeated heating and cooling cycles the ~bottom of
the vessel becohB§ Pre§entcdiARELION BRREBERT| & QO IHNFIRRENt Al |y
convex, at whiceh gedickimalthieny@Fsalhd Dddtdn alid Cto Nghé oaffectisadl keathi s

result is %é%!agﬂggegy éggigéggggtifﬁ ‘ﬁeﬁgéggéﬁéﬁn to which it is
subjected in use is controlled. |

Cooking vessels are usually pressed from a sheet of
aluminium.

' During cooking the bottom surface of the vessel is
in contact with a hotplate 6r a burner and is at a much
higher temperature than the inside surface of said
bottom.

This caﬁses thermal expansion leading to bulging of
the bottom of the vessel.

To avoid this unwanted phenomenon the bottom of the
vessel is made slightly concave, so that on heating the
expansion of the bottom makes it substantially flat. 1In
theory the bottom becomes cornicave again when it cools.

However, experience shows that after a number of
repeated heating and cooling cycles the .bottom of the
vessel becomes less concave, subsequently flat and
eventually convex, at which. point the vessel is in
practicé no longer usable.

This result is explained by the properties of
aluminium.

During repeated heating and cooling cycles the -
elastic range is exceeded and this causes irreversible
deformation.

An object of the present invention is to avoid the
irreversible deformation of the bottom of cooking vessels
made from é sheet of metal or light alloy such as
aluminium. _

The invention consists in a cooking vessel made by
pressing a sheet or metal or light alloy, including a
bottom adapted to be placed on a hotplate, a burner or



During repeated heating and cooling cycles the elastic range is exceeded
and this causes irreversible deformati on. An object of the present
invention is to avoid the irreversible deformation of the bottom of cooking
vessel s made from a sheet of netal or light alloy such as alum nium The
I nvention consists in a cooking vessel made by pressing a sheet or netal
.or light alloy, including a bottom adapted to be placed on a hotplate, a
bur ner or 2 the like, this bottom being sl'ightly concave. In accordance
with the invention, this cooking vessel is characterised in that said
bottomincludes_a centred plate optionally conprising a plurality of
separ at e selel2¢ ohbke coteis ety keinm slighthorrwicassd bottom made from

amtal or an allfy hAddeARENan/ieal . e T ARdopNYSkaak PEBBRIHLES
different than those of the netal or alloy of said sheet, this at € being
enbedded | nVeE$SeL bést gtharactifzisamhedBi fdiatansadd pletitam cknebides Because -
this plate eshege@d pnatle bpeabhsadyar @dmprising a plurality of
separate sections, covering only.a small portion of said
bottom, made from a metal or an 'alloy having mechanical,
thermal and physical properties different than those of
the metal or alloy of said sheet, this plate being
embedded in said bottom. This embedding can be partial
or total.

Because this plate embedded in the 1localised area
of the bottom of the vessel has mechanical, thermal and
physical properties different from those of the metal or
alloy from which the remainder of the vessel is made,
irreversible deformation of the bottom of the vessel is
prevented, even after a very large number of repeated
heating and cooling cycles.

Trials have shown that it is important that the
above plate is embedded in only a small portion of the
surface of the bottom.

The concave shape of said bottom is preferably such
that when it is placed on a hotplate the supporting
surface of the bottom around the plate having different
mechanical, thermal and physical properties touches the
hotplate, whereas the aforementioned plate does not 'touch
the hotplate.

' The concave shape is formed during pressing of the
disc of metal or 1light alloy in which said plate has
previously been totally or partially embedded.

The metal or alloy of the vessel will usually be
based on aluminium and the plate totally or partially
embedded in the bottom will usually be of steel,
preferably stainless steel.

Said plate preferably covers between 5% and 30% of
the bottom surface. '



of the bottom of the vessel has nechanical, thermal and physical propertieés
different fromthose of the netal or alloy fromwhich the renai nder of the
vessel is made, irreversible deformati on of the bottom of the vessel is
prevented, even after a very |arge nunber of repeated heating and cooling
cycles. Trials have shown that it is igportant that the above plate is
enbedded in only a small portion of the surface of the bottom The concave
shape of said bottomis preferably such that when it is placed on a
hot pl ate the supporting surface of the bottom around the plate having

di fferent mechanical, thernmal and physical properties touches the hotplate,
wher eas the af or AmegR PR dMalat Be dder Rt BSuckhe h@ermiese. ofhetkdncave
shape is fonard during pressing of the disc of nmetal or light alloy in

whi ch said plate_has previously been_totally or partially enbedded, The
metal or alloy ofPEhePydssel PREERTELIN | PoSe BRIEF o™l Urf nidRR antSt he
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it in this way causes the plate to project slightly above
the bottom. _

The plate can be embedded in the metal of the
vessel bottom by cold stamping as described in European
patent application 509 860 in the name of the applicant,
or by welding, brazing or adhesive bonding.

In a - preferred version of the invention the
thickness of the plate is between 0.3 mm and 0.5 mm and
the plate is embedded in the bottom to a depth between
0.05 mm and 0.15 mm in the case of an aluminium bottom
between 2.5 mm and 5 mm thick.

Other features and advantages of the invention will
emerge further from the following description. _

In the appended drawings given by way of non-
limiting example: o

- figure 1 is a plan view of a disc intended to be
pressed into the shape of a vessel in accordance with the
invention;

- figure 2 is a sectional view of the
aforementioned disc.

?igures 1 and 2 show a disc cut out from a sheet of
metal or light alloy such as aluminium. The disc is
intended to be pressed, by a pressing -process familiar to
the person skilled in the art, into the shape of a
cooking vessel such as a frying pan or a saucepan having
a bottom intended to be placed on a hotplate or a burner.

In figure 1, the dashed line circle C indicates the
periphery of the bottom 1 of the vessel.

As will also be familiar to the person skilled in
the art, the bottom is made slightly concave when the



"3 A groove may be forned at the periphery of the plate. The plate
preferably has holes in it and is partially or totally enbedded in the
bottom so that the netal of said bottomtotally fills said holes. Enbedding
it inthis way causes the plate to project slightly above the bottom The
pl ate can be enbedded in the netal of the vessel bottom by cold stanping as
descri bed in European patent applicationh 509 860 in the nane of the
applicant, or by welding, brazing or adhesive bonding. In a preferred
version of the invention the thickness of the plate is between 0.3 mm and
0.5 mmand the plate is enbedded in the bottomto a depth between 0.05 nm
and 0.15 miiscthelieaBee®$e@n al umi ni um bottom between 2.5 mMmand 5 mm

thick. Qher featiy et gdes otnkheihpyRPLLAN Wihd 858 Gshn f urther
fromthe follow ng description. In the appended draw ngs gi ven by way of

non- |imiti HECEYRRPI en itFi Gere TRl ParplanPiprE® & of dt sBeFAteRdedtto be
pressed i ntg@1ibe BAAPRgOhrop¥Lcset BOfdecondane8mVichBskh®f the metal

or alloy of the disc 3.

Figure 2 shows that the plate 2 is embedded in .the
metal of the-bottom 1 and that the periphery 2a of the
plate 2 is adjacent a groove 4 in said bottom 1.

After the disc 3 is pressed, the concave shape of
the bottom 1 is. such that when it is placed on a hotplate
the surface 5 of the bottom around the plate 2 touches
the hotplate whereas the surface of the plate 2 does not
touch the latter. '

The disc 3 is preferably an aluminium disc between
2.5 mm and 5 mm thick.

The plate 2 is preferably of stainless steel.

The plate 2 preferably covers between 5% and 30% of

the surface of the bottom 1. This relatively small
portion of the bottom 1 covered by the plate 2 gives the
best results, both with regard to resistance to

deformation of the bottom 1 due'to the effect of repeated
heating and <cooling cycles and with regard to
transmission of heat and even distribution of
temperature.

These results are explained in part by the partial
embedding of the plate 2 in the central area of the
bottom of the container and by the different properties
of steel compared to aluminium, which prevents
irreversible deformation of the bottom due to the effect
of repeated heating and cooling cycles.

In the embodiment shown in figures 1 and 2 ‘the
plate 2 has holes 6, for example circular holes,
regularly Spacéd and distributed across all of the
surface of the plate. The plate 2 is partially embedded
in thé bottom 1. The plate 2 can be embedded in the



"invention; - figure 2 IS a sectional view of t he

af orenenti oned disc. Figures 1 and 2 show a disc cut out froma sheet of
metal or light alloy such as al um nium The disc is intended to be
pressed, by a pressing process famliar to the person skilled in the art,
~into the shape of a cooking vessel such.as a frying pan or a saucepan

havi ng a bottomintended to be placed oh a hot pl ate or a burner. In figure
1, the dashed line circle Cindicates the periphery of the bottom 1l of the
vessel. As will also be famliar to the person skilled in the grti t he
bottomis nmde slightly concave when the 4 disc 3 is pressed. In
accordance%?ﬁomhgi BnGo3R ERaMpingom asi riesriebedh jitns EmwropskRnpart a

plate 2 of patehelS09 @m0aihoyhdaying of opes tigs didferent fromthose of
the metal or alloy of. the disc Fjgure_2 shows that the plate 2 is

3. ,
enbedded in- the TRt GR18f ENe W&t (RIRES add ifhfi iy RftamRed ba shethe
plate 2 is bofacenl afyroeyevésselsaiyl Holkefelnumber of points and

the steel from which the plate is made controls
deformation of the bottom 1. _

It is sufficient for the plate 2 to be between
0.3 mm and 0.5 mm thick (for an aluminium bottom between
2.5 mm and 5 mm thick). It is sufficient for it to be
embedded in the bottom 1 to a depth between 0.05 mm and
0.15 mm for excellent results to be obtained.
Excessively deep embedding of the plate 2 in the metal of
the bottom 1 has been found to have a negative effect.

As shown in figure 1, the plate 2 is in the shape
of a disc. The plate 2 could be polygonal in shape, or
annular, however. The plate 2 could be divided into a
plurality of sectors or in the form of a grid.

The size of the holes 6 in the plate 2 is not
critical. Nevertheless, it is.preferable for the holes 6
in the plate 2 to have a diameter which is less than
twice the distance between two holes.

For example, the holes 6 can have a diameter of
about 3 mm and the distance between two holes can be
about 2 mm.

There follow the results of comparative tests on
two ffying pans, one of a conventional type and the other
in accordance with the invention. _

The two frying pans were of exactly the same size
and made from an aluminium disc 3.4 mm thick.

The frying pan in accordance with the invention had
on its bottom a stainless steel disc 0.5 mm thick and
75 mm in diameter.

The two frying pans were subjected to repeated
heating and sudden co'oling cycles (heating to 250°C
followed by cooling to about 20°C ﬁnder running cold



After the disc 3 is pressed, the concave shape of the bottom1l is such
tshat when it is placed on a hotplate the surface 5 of the bottom around the
plate 2 touches the hotplate whereas the surface of the plate 2 does not
touch the latter. The disc 3 is preferably an alum niumdisc between 2.5 mm
and 5 mmthick. The plate 2 is preferably of stainless steel. The plate 2
preferably covers between 5% and 30% of the surface of the bottom 1.

This relatively snall portion of the dpottom 1 covered by the plate 2

gi ves the best . results, both with regard to resistance to
deformation of the bottom1 due to the effect of repeated heating and
cool i ng cycl es and with regard to transm ssion of heat: and
even dist&'? { on of tenperature. These results are explained in part
by the partial enbedding of the plate 2 in the central area of the bottom
of the container {ﬁﬁﬁtﬁt&ﬂhﬂ&hdéé;nmﬂt#nnmnﬁtths gbnvestdohal danpanged to

al um ni um 5o \h£0 obg@ﬁ%aitgfﬂéf éﬁéﬂe%§gi mat i on of the bottomdue to

the effect of repeat ed ing an |ng cycles. In the enbodi nent shown
in figures 1 and ¥t hBepicase of ﬁé@ forieg  pan figr aegangeBceciwiddl ar

hol es, regutré! ynseacesn andreésbrs byl £daasspast abh 6F the bottom was
not observed until after 300 repeated heating and cooling
cycles. ]

The invention is naturally not 1limited to the
examples just described and many modifications may be
made to them without departing from the scope of the
invention. For example, the plate 2 can be any shape' and
need not be centred on the bottom of the vessel.

The plate can be star-shaped, for example, with any
number of points. The shape of the plate can be
asymmetrical, for example with one branch extending in a

particular direction, for example towards the handle of
the vessel. ' '



surface of the plate. The plate 2 is partially enbedded in the bottom 1.
The plate 2 can be enbedded in the 5 bottom 1 by <cold stanping, as
described in Europeampatent 509 860 in the nane of the applicant. In

this way | irmMy attached to the bottom 1 of the vessel at a
| ar ge nu@ﬂn,mﬁmﬂmﬂrﬂmdthe steel ,from which the plate is nmde
controls deformatl sOl xthe bottom 1. Ft Is sufficient for the plate 2 to
be between 0.3 mMmand 0.5 mmthick (for an al um ni um bottom between 2.5 nm
and 5 nmt hi ck). It is sufficient for it to be enbedded in the bottom1

~to a depth between 0.05 mmand 0.15 nm __for excellent results to

be obt ai ned. Excessively deep enbe‘é%of the plate 2 in the netal of

Ehe Eott?)m 1 hasibeetodrimg esbatemadeedit ipresfiimfta AReghown)i o igure
, the plate

i n shape, B‘?téﬁlnslﬂr;r,fﬁgﬁzggf&’?f +?f§q|b’%3flg ;‘:‘h lt?f;’%e%ﬁf\?ugga gﬁP%I%gonal
plurality bk sprdced @n i a thecplate of aa Jorder Ther sithe ofikée holies 6 in
the plate 2.t3-R0 15" SR - s NEHSEIPeLERRavE! ERaPLREEEEERLE QM (41§ holes 6
said bottom (1) .includes a plate (2) optionally
comprising a plurality of separate sections, covering
only a small portion of said bottom (1), made from a
metal or an alloy having mechanical, thermal and physical
properties different than those of the metal or alloy of
said sheet (3), this plate (2) being embedded in said
bottom (1). .

2. Cooking vessel according ‘to claim 1
characterised in that it is made from a sheet (3) of
aluminium and said plate (2) is of steel.

3. Cooking vessel acqording to claim 1 or claim 2
characterised in that the concave shape of said bottom
(1) is such that when it is placed on a hotplate the
~supporting surface (5) of the bottom around the plate (2)
having different properties touches the hotplate whereas
the aforementioned plate (2) does not touch the hotplate.

4. Cooking vessel according to any one of claims 1
to 3 characterised in that said plate (2) covers between
5% and 30% of the surface of the bottom (1).

5. Cooking vessel according to any one of claims 1
to 4 'characterised in that the plate (2) has holes (6) in
it and is partially embedded in the bottom (1).

6. Cooking vessel according to any one of claims 1
to 5 characterised in fhat the plate (2) has a thickness
between 0.3 mm and 0.5 mm and is embedded in the bottom
(1) to a depth between. 0.05mm and 0.15 mm for an
aluminium bottom between 2.5 mm and 5 mm thick.

7. Cooking vessel according to any one of claims 1
to 6 characterised in that the plate (2) is adjacent a
groove (4) in the bottom (1). '



in the plate 2 to have a dianeter which is less than twi ce the distance
between two hol es. For exanple, the holes 6 can have a dianmeter of about 3

mm and t he disfaﬁee_benggn_ng_?oles can be about 2 mm -There foll ow the
results of conmparative tests on two frying pans, one of a conventional type
and t he ot her Mﬂmﬂﬂnm ugh the invention. The two frying pans were of
exactly the sa ! ﬂﬁlﬁ””?ronlan alum niumdisc 3.4 mmthick. The
frying pan in accordance wisth*the invenjion had on its bottom a stainless
steel disc 0.5 mmthick and 75 mmin dianmeter. The two ering pans were
subj ected to repeated heating and sudden cooling cycles (heating to 2500C
foll owed by cooling to about 20[err] under running cold 6 water).

Irreversi bl e deformation of the conventional frying pan was observed after
30 such cycl es. ﬁ?t|QQQﬁ%R9(Me%%ﬁ;f%%HQEﬁkﬂﬁlWQ\%QXO?G%nEE FiLeATSh

invention, dd revenatlteedesoamhi eRaef thike fieldeOMM@Sis in the shape
of a disc or a ring optionally divided intd a plurality
of sectors.

9. Cooking vessel according to any one of claims 1
to 7 characterised in that the plate (2) is centred on
the bottom of the vessel. -

10. Cooking vessel according to any one of claims
1 to 7 characterised in that the plate (2) is not centred
on the bottom of the vessel. ,

11. Cooking vessel according to any one of claims
S to 8 characterised in that the holes (6) in the plate
(2) have a dimension less than twice the distance between
two holes.

12. Cooking vessel according to claim 11
characterised in that the holes (6) have a diameter of
about 3 mm and the distance between two holes (6) is
about 2 mm.



"not observed until after 300 repeated heating and cooling cycles. The
invention is naturally not limted to the exanples just described and many
nodi fications may be made to them wi t hout departing fromthe scope of the
invention. For exanple, the plate 2 can be any shape and need not be
centred on the bottom of the vessel. The plate can be star-shaped, for
exanple, with any nunber of points. The shape of +the plate can
be asymmetrical, for exanple with one branch_extending in a particul ar
direction, for exanple towards the handl F t he vessel. CLAI M5 1.
Cooki ng vessel made by pressing a sheet (3) metal or |ight alloy,
including a bottom (1) adapted to be placed on a hotplate, a burner or the
like, this bottom (1) being slightly concave, characterised in that said
bottom (1) includes a plate (2) optionally conprising a plurality of
separate sections, covering only a small portion of said bottom (1), nade
froma nmetal or an alloy having nechanical, thermal and physical properties
different than those of the netal or alloy of




said sheet (3), this plate (2) being enbedded in said bottom(1). 2.

Cooki ng vessel accordi ng to claim 1 characterised in that it
is made froma sheet (3) of alum niumand said plate (2) is of steel. 3.
Cooki ng vessel according to claim1 or claim2 characterised in that the
concave shape of said bottom (1) is such that when it is placed on a
hot pl ate the supporting surface (5) of the bottom around the plate (2)
havi ng di fferent properties touches the hgQtplate whereas the aforenentioned
pl ate (2) does not touch the hotplate. 4.23€2king vessel according to any
one of clains 1 to 3 characterised in tha id plate (2) covers between 5%
and 30% of the surface of the bottom (1). 5. Cooking vessel according to
any one of claims 1 to 4 characterised in that the plate (2) has holes (6)
init and is partially enbedded in the bottom (1). 6. Cooking vessel
according to any one of claims 1 to 5 characterised in that the plate (2)
has a thickness between 0.3 mmand 0.5 nmmand is enbedded in the bottom (1)
to a depth between O0.05@~—and 0.15 mMm for an al um nium bottom
between 2.5 mmand 5 mmthig \\i; Cooki ng vessel according to any one of

N\{

claims 1 to 6 chara i sed|Y At the plate (2) is adjacent a groove (4)
in the bottom (1). ﬁﬁ\
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8 8. Cooking vessel according to any one of clains 1 to 7 characterised in
that the plate (2) is in the shape.of a disc or a ring optionally divided
into a plurality of sectors. 9. Cooking vessel according to any one of
claims 1 to 7 characterised in that the plate (2) is centred on the bottom
of the vessel. 10. Cooking vessel accepdiago any one of clains 1 to 7
characterised in that the plate (2) is not centred on the bottom of the
vessel . 11. Cooki ng vessel according to any one of clains 5 to 8
characterised in that the holes (6) in the plate (2) have a dinension |ess
than twi ce the distance between two holes. 12. Cooking vessel
accordi ng to claim 11 characterised in that the holes (6) have a
di anet er of about 3 mm and the di stance between two holes (6) is about 2
mm .

‘Cooking vessel with controlled bottom deformation®

The cooking vessel is made from a disc (3) of metal
or light alloy. It has a bottom (1) designed to be
placed on a hotplate, burner or the like.

The bottom (1) includes a plate (2) of a metal
having different properties than the metal of the disc
(3). This plate (2) is totally or partially embedded in
the bottom (1) and its periphery may be adjacent a groove
(4). _

Use: to improve the resistance to deformation of
the bottom of cooking vessels. ' '

(Sée figure 1)



