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METHOD FOR WELDING WAFER SHEETS AND
PRODUCT SO OBTAINED

The present invention relates to a nethod for welding to each
other, along reciprocal mating surfaces, two or nore parts
consisting of wafer sheet and to the product obtalned when
sald parts are nmated toget her.

The i nvention has been developed with particular reference to
use in the processes of manufacturing confectionery products
conprising two half-shells or valves of wafer sheet connected
to each other at the rim portions which face each other, so
as to torma water shell, optionally including a tiller prod-
uct inside it.

For a general description of products of this type, reference
may be made to European patents EP-B-0 083 324, EP-B-0 086
319 and EP-B-0 614 614, for exanpl e.

To connect the valves or half-shells to each other, EP-B-0
086 319 makes use of an additional material, consisting In
the case in point of nelted chocol ate, deposited Iin a con-
tinuous line or Iin drops spaced apart from each ot her on the
annul ar rimsurfaces of the two half-shells.

EP-B-0 614 614 describes a nethod and a device for form ng
| i nes of welding between wafer sheets by using an alinentary
adhesive material, consisting in the case in point of nelted
chocol at e.

In view of the use of nelted chocolate as an adhesive mate-
rial, the nethods described in the patents cited above do not
provide adhesion between the wafer half-shells which 1Is
strong at a tenperature higher than the nelting tenperature
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of the chocol at e.

The primary purpose of the present invention is to provide a
met hod of welding between sheet wafer parts which is strong

even at tenperatures higher than 33°C

Anot her purpose of the present invention is to provide a
met hod capabl e of being applied industrially, particularly on
a continuous production line, wthout the need to enploy
relatively conp! ex machi nes for depositing adhesi ve nmateri al,
such as those described in EP-B-0 614 614.

According to the invention, these purposes are achieved by
means of a method for welding sheet wafer parts along recip-
rocal mating surfaces, characterised in that said parts are
wel ded to each other by the moistening of at |east one of the
mati ng surfaces and adhesion by contact of said surfaces.

Also constituting a subject of the invention is a product
conprising at least a first and a second sheet wafer part
wel ded to each other along reciprocal mating surfaces, which
can be obtained using the method cited above and which has a
weld area in which the wafer sheet material is nodified, with
respect to its original microstructure, in that it has a
structure resuiting from noi stening and subsequent drying of
at least a thin surtace layer of the mating surfaces.

The'principle on which the invention is based consists essen-
tially in the tact that noistening or wetting the waier sur-
faces to be joined gives said surfaces properties of adheston
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by reciprocal contact. The weld is therefore characterised
by the substantial absence of cenenting or adhesive materials
bet ween the parts welded. Consequently, the use of cenenting
or adhesive materials is not included in the invention.

The noistening agent used is preferably water in the liquid
state. However, the invention does include the use of sol u-
tions or dispersions in water including small quantities of
additives, which may be chosen from anong the Ingredients
constituting the water batter used (described in what fol-
lows) and also from anong starch, dextrins, maltodextrins,
sugars and/or alinentary surfactants.

However, the total concentration by weight of these additives
in water is not such that the solution or dispersion has
properties adhesive in thenselves. For exanpl e, appropri ate
levels of concentration by total weight of the above-
nmentioned additives mght be | ess than 5% and preferably | ess
t han 2%

The noistening agent is preterably applied to the surfaces to
be joined by spraying, particularly by means of spraying by
nebulising or atomsing. The noistening may involve a thin
surface layer of the parts to be |oined. Adhesi on occurs
following contact between the noistened parts, followed by
drying with evaporation of the noistening agent, optionally
assi sted by heating.

A particularly surprising fact is that with the use of the
above- nenti oned noi stening agents, and in particular of water
alone, It Is possible to achieve strong adhesion by contact
which gives the product resulting fromthe welding of wafer
sheets adequate structural strength allowing it to be handl ed
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I n the subsequent steps of industrial production where there
are tenperatures above 33°C.

It is probable that the adhesion by contact Iis the result of
a dissolving action of the noistening agent with respect to
t he conponents of the wafer sheet nmaterial, though this ex-
planation is not to be taken as binding in relation to the

| nvent i on.

As far as the water sheet material is concerned, the solution
according to the invention provides for the production of wa-
fer according to the current process, using conventional Dbat-
ter fornmulations conprising a mxture of flour or flours iIn
water, usually with the addition of ingredients such as m Kk,
emulsifiers such as lecithin, raising agents etc..

As an exanple, a batter fornmulation may conprise the foll ow
| Ng 1 ngredi ent s:

- Wat er 40- 60% by wei ght

- Fl our 30- 45% by wel ght

- Sugar s 0.5-2% by wei ght

- Cocoa cake 1- 2% by wei ght

- Alilmentary fats 1.5-2. 5% by wel ght
- Skimred m | K 0.5-1.5% by wei ght

and further ingredients chosen from anong sodi um bi carbonat e,

salt, ammonium carbonate, soya lecithin, each of these, where
present, being used in concentrations of not nore than 0.5%
by wei ght .

The batter Iis cooked in heated noulds to obtain wafers shaped
In the formof half-shells.
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| ndustrial nethods for the preparation of the half-shells of
wafer sheet to which the invention relates and structural
nor phol ogi cal characteristics of these half-shells are de-
scribed for exanmple Iin EP-A-0 054 229, EP-A-0 221 033,
W07/ 48282 and US2004/ 137123 on behalf of the applicant, and
ref erence nmay be made to these.

The norphol ogi cal characteristics of the surfaces of the wa-
fer half-shells to be joined depend on the production process
by which the individual half-shells are obtai ned.

According to the nethod described in EP-A-0 054 229 and EP- A-
0 221 033, individual half-shells are obtained from a wafer
sheet wnhich has a plurality of half-shells connected by an
I nterconnecting wall, by neans of a cutting operation carried
out parallel to the plane of the interconnecting wall. | n
this case, the annular rimsurfaces of the half-shells have a
crunbly and porous surface resulting fromthe cutting opera-
tion, Iin which the porous internal structure of the wafter Is
exposed to the outside.

Alternatively, the annular rim surfaces may have a high de-
gree of surface finish free from nmacropores, when the half-
shells are obtained using the technologies described in
US2004/ 137123.

I n any case, the adhesion characteristics of the two half-
shells, In the method according to the invention, are not
substantially aftfected by the norphological characteristics
of the surfaces to be welded, and these may therefore have a
hi ghly porous and/or crunbly structure or a high degree of
surface finish, that is a snmooth surface substantially free
from macropores, or nmay al so have a kind of surface skin.



CA 02584807 2007-04-18
WO 2006/042821 PCT/EP2005/055239

Il n general, the water sheet, at |least Inside, has a porous
cel lular structure. The wetting of at least a thin surface
| ayer of the parts to be welded and t he subsequent wel di ng by
contact, with a slight pressure applied, may involve the col -
| apse of the cells of the porous structure, so that In gen-
eral the product of welding has a non-porous weld area forned
by a thin layer with collapsed cells, the material conposi -
tion of which is substantially identical to the conposition
of the watfer material constituting the parts wel ded.

The net hod according to the invention is suitable for appli -
cation in a normal continuously operating cycle produci ng wa-
fer shells, tfor exanple tor the production of praline encased
| n waf er .

In this production process, typically rows of half-shells are
arranged in corresponding cavities in a nould in the form of
a plate, and rows of half-shells conplenmentary to the first
are arranged i n anot her nould pl at e.

At this point, a netered anmount of filler product of conven-
tional type may be placed inside the individual half-shells;
It should however be understood that the welding nethod dis-
closed by the invention is conpletely i|Independent of whet her
or not there is a filler product inside the half-shells,
since the welding met hod disclosed by the invention in no way
relies on any cenenting characteristics of the ftiller prod-
uct .

Il n other words, the method according to the invention also
applies to the production of hollow bodies of wafer sheet
wthout any filling or filler product.
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In the method of production indicated above, at this point
the method according to the invention nakes provision, for
exanple, for spraying the nebulised noistening agents onto
t he nmoul ds, which where applicable are in forward notion.

According to a preferred formof enbodi nent, before the nois-
tening agent (nebulised water) is sprayed, a nmask may be fit-
ted onto the noulds, having a plurality of apertures corre-
sponding in shape to the annular rim surfaces of the half-
shells, and therefore capable of covering the cavities of
each nould containing the halt-shells, |eaving uncovered only
t he above-nentioned annular rim surfaces to be mated to-
get her.

This neasure is preferable in order to avoid wetting the In-
side containing wall of the half-shells and/or wetting the
filler product or filling.

Atter the protective mask has been fitted, the nebulised wa-
ter is sprayed onto the noul ds, and because of the protective
action of the nmask 1s deposited only on the uncovered rim
surfaces to be mated toget her.

The quantity of water or noistening agent applied is m ninal
relative to the weight of the water halt-shell and preferably
such that only a thin surtace |layer of the mating surfaces IS
wet t ed.

Next, after the protective mask iIs renoved, the noulds are
mat ed t ogether by turning one nould over onto the other, SO



CA 02584807 2007-04-18
WO 2006/042821 PCT/EP2005/055239

as to obtain adhesion of the rim surfaces of the conpl enen-
tary half-shells.

Finally, the mated noulds may be transtferred to an evapora-
tion station, to renove the noi sture added when t he nebul i sed
wat er was appl i ed. This |last step of evaporation is to be
understood as optional, though preferred Iin an Industri al
process. Said step of evaporation may be perfornmed in vari-
ous ways, such as for exanple exposing the shells to a flow
of air (hot or cold) or treatnent with m crowaves or i nfrared
rays.

The method according to the invention is preferably applied
to the preparation of products forned by nmating together
hal f-shells of water wnich are small In size, tor exanple of
the order of 2.5-3 cm so that they can be consunmed Iin one
nout hful ; however, the nethod is equally applicable to |ar-
ger-sized products, such as for exanpl e snack bars conpri si ng
an internal water shell structure.

Simlarly, it should be understood that the shape of the
half-shells may vary wdely and includes not only substan-
tially sem -spherical shapes but also elongated shapes and
shapes with rins (that is mating surfaces) having different
annul ar or non annular outlines, including circular, ovoid,
pol ygonal or mxtilinear shapes.

Equally, the term "half-shell” is not limted to highly con-
cave shapes, but may include substantially flat bodies.

The shell obtained by welding the half-shells may include
filling or a filler product, introduced into the half-shells
before welding, or may have no filler.
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A liquid or sem-liquid filler may also be introduced into
t he wel ded shell by nmeans of an aperture in one of the half-
shells, produced when the half-shell is shaped in the nould,
or made by neans of a netering syringe or simlar device.
The structural strength of the welded shell is such as to
permt the above-nmentioned operation of syringe injection
t hrough the wall of the shell.
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CLAIMS

1. A method for producing a product comprising a wafer shell formed by
two concave half-shells of baked wafer batter including a filling wherein said
half-shells have reciprocal annular mating rim surfaces and are welded
together along said rim surfaces, characterised in that said baked half-shells
are welded to each other by the moistening of at least one of said mating rim
surfaces by application of a moistening agent comprising water in the liquid
state, not containing any cementing or adhesive material, followed by

adhesion by reciprocal contact of said surfaces.

2. A method according to claim 1, characterised in that the moistening
agent is applied to at least one of said mating surfaces by means of a

distribution system.

3. A method according to claim 2, wherein the distribution system
Includes spraying by nebulising or atomising.

4. A method according to any one of claims 1 to 3, characterised in that
moistening is carried out so as to wet at least a thin surface layer in the mating

surfaces.
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5. A method according to any one of claims 1 to 4, comprising the steps
of:

supporting the half-shells to be welded to each other in respective
support plates provided with cavities substantially complementary in shape to
the walls of the haif-shells;

applying to said support plates a mask provided with apertures
corresponding in shape to the rim surfaces of the half-shells, so as to leave
uncovered only said rim surfaces,

nebulising the moistening agent so as to cause moistening of at least
a thin layer of the rim surface of said half-shells;

removing said mask and causing adhesion by contact of the
complementary rim surfaces of the half-shells by turning one of said support

plates over onto the other.

0. A method according to any one of claims 1 to 5, characterised in that,
following adhesion by contact, provision is made for drying out the parts of the

welded half-shells, to cause evaporation of the moistening agent.

1. A method according to claim 6, in which in which the drying operation
is carried out by means of treatment with microwaves, infrared rays, cold air or

hot air.

8. A product as obtainable by the method of any one of claims 1 to 7.
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