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Method for welding wafers and equipment therefor

The present invention relates to a method for welding together, along mutual joining

surfaces, a pair of wafers produced by baking a wafer batter.
The invention also relates to equipment for the application of the welding method.

The invention was developed with particular regard to the production of sweet or savoury
pastry or snack products, each comprising two half-shells of wafer, joined together at their
mutually facing mouth parts, so as to form a hollow body, optionally including a body of

filling within itself.

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

In the methods described in these documents, an edible adhesive material having

thermoplastic properties, such as chocolate, is used to join the wafer half-shells together.

EP-A-1 647 190 describes a method for producing hollow bodies of the aforesaid type, in
which the welding between the wafers is carried out with the use of a moistening liquid,

particularly water, which has no adhesive or cementing properties.

The method described therein includes the application of the moistening liquid by spraying
onto the wafers which are housed in a compartmented support, with the optional
application of a mask leaving only the annular surfaces of the mouth of the wafer exposed,

these surfaces being used for the subsequent joining.

The method is advantageous in that it enables a heat-resistant weld to be obtained without
the addition of edible cementing substances which may alter the organoleptic

characteristics of the product.
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However, it has been found that the general wetting of the adhesion surfaces by spraying,
with the formation of a liquid film on these surfaces, may give rise to defects both in the
appearance of the product and in the adhesive properties after the parts have been joined

and made to adhere by contact.

Although the parts are joined by contact, either without any application of pressure or with
the contact pressure reduced to a minimum, the general wetting of the contact surfaces
gives rise to the formation of a thin layer in which the porous structure of the wafer
includes collapsed cells, such that the end product resulting from the joining of the wafers
has a structure resembling the rings of Saturn in its equatorial region, which, following the
evaporation and drying of the moistening liquid, has a greater density than that of the
adjacent wafer regions, and is also unappealing in terms of appearance. Furthermore, the

wetting of the wafers can lead to the onset of microbiologiéal deterioration.

One object of the present invention is to provide an improved method which overcomes the
aforesaid drawbacks, thus making it possible to obtain a hollow body of wafer in which the
welding region between the wafers is not substantially visible, while providing improved

welding in terms of adhesion.

Another object of the invention is to providé a method which limits the contact of the

wafer with water, thus preventing microbiological deterioration.

In view of these objects, the invention proposes a method having the characteristics

defined in the claims below, together with equipment for the application of the method.

Further characteristics and advantages of the method and equipment according to the
invention will be made clear by the following detailed description, which refers to the
attached drawings provided by way of non-limiting example, in which:

- Figure 1 is a perspective view of a typical wafer to which the method according to
the invention is applied;

- Figures 2 to 5 provide a schematic representation of the consecutive steps of operation of

the method according to the invention; and
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- Figure 6 is a schematic representation of the injection head for the jet deposition of the

moistening liquid.

The main characteristic of the method according to the invention is that the aqueous
moistening liquid is applied to at least one of the contact surfaces, and optionally to both of
these surfaces, in the form of droplets (or preferably microdrops) which are discrete, that is
to say separate and spaced apart from one another along the whole perimetric profile of

these surfaces.

The moistening liquid used is preferably water, in particular demineralized water;
however, it may be feasible to use aqueous solutions containing small amounts, for
example up to 5%, of a solute such as sugar, salt, dextrin, maltodextrin or edible
surfactants, provided that the content of solute is not such as to form a solution having
adhesive or cementing properties which would make the jet deposition described below

unusable.

The wafers to be welded are generally in the shape of half-shells, with an annular mouth
surface which is generally flat. These wafers are produced by using conventional batter
recipes comprising a mixture of flour or flours in water, usually with the addition of

ingredients such as milk, emulsifiers such as lecithin, raising agents and food fats.

A recipe typical of these batters is given in EP-A-1 647 190 and comprises the following
ingredients:

water: 40-60% by weight

- flour: 30-45% by weight

- sugars: 0.5-2% by weight

- cocoa solids: 1-2% by weight

- food fats: 1.5-2.5% by weight

- low-fat milk: 0.5-1.5% by weight

and further ingredients chosen from among sodium bicarbonate, salt, ammonium
carbonate, and soya lecithin, each of which is used, for example, in concentrations not

exceeding 0.5% by weight.
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The method according to the invention is applied to wafers which have previously been
baked in heated moulds. With regard to the morphological characteristics of the surfaces to
be joined, it is preferable,b within the scope of the invention, to use wafers or half-shells
having what is known as a “finished edge” on their annular mouth surfaces, in other words
an edge having a high degree of surface finish with a surface substantially free of
macropores, that is to say a smooth surface with the appearance of a superficial skin,
resulting from the baking of the batter in contact with the surfaces of the baking half-

moulds.

Half-shells having these characteristics may be produced, for example, using the method
described in US 2004/137123 or WO2011/067733.

However, the method according to the invention can be applied to open-cell porous
surfaces or to surfaces with a crumbled structure in which the porous inner structure of the
wafer is exposed to the outside. Structures of this type are, for example, present when the
half-shells are separated by an interconnecting wafer web, using the horizontal cutting
method described in EP-A-0 054 229 or EP-A-0 221 033.

The smooth adhesion surface (with a finished edge) is considered preferable in
combination with the use of a batter containing small amounts of food fats, in the aforesaid
fields for example; the presence of food fats results in a slightly hydrophobic surface in
which the microdrops of the moistening liquid retain the typical meniscus shape for a
certain period at least, and generally, in the industrial process, up to the point at which
these surfaces are made to adhere to each other by mutual contact, thus preventing the

diffusion of the moistening liquid inside the wafer structure.

A typical wafer structure, indicated as a whole by 2 and having a circular annular surface

- 4, preferably with a finished edge, is shown in Fig. 1; it is to be understood that the shape

can vary considerably from what is shown.

In the method according to the invention, the steps of which are shown in Figs. 2 to 5, the

wafers 2 are positioned in a compartmented support 6, in other words one having a
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plurality of concave seats for housing the wafers, designed in such a way that the annular
mouth surface 4 projects slightly above the plane of the support 18 in which the mouth

profiles of the housing seats lie.

The equipment for the application of the method comprises droplet deposition means
comprising, preferably, at least ‘one jét injection head 8 for injection of the moistening
liquid, at least one support 6, preferably compartmented, for housing the wafers, and
movement means adapted to create a relative motion between the injection head and the
support along the annular profile of the surface of the mouth 4 of the wafers, thus enabling

the moistening liquid to be deposited in droplets G along that profile.

According to the currently preferred technical solution, the compartmented support is fixed
and motor means are provided for moving the deposition means, in other words the

injection head or plurality of injection heads.

The injection head 8 is preferably a jet injection head, of the type used in ink jet printers,

designed to create pulsed jets (known as a “drop-on-demand”).
A diagram of the head, in a currently preferred embodiment, is shown in Fig. 6.
The injection head comprises a casing 10, forming a chamber 12 adapted to receive the

moistening liquid and keep it under pressure, and provided with a nozzle 14 for the jet

dispensing of the liquid. The nozzle 14 is associated with a shutter with a stem 16, movable

“vertically between a closed position and an open position of the opening of the nozzle 14.

Pulsed dispensing is obtained by using electromagnetic solenoid means 20 interacting with
the shutter, these means, when energized, causing the translation of the shutter between the
closed position and the open position of the nozzle against the action of resilient means 32
tending to keep the shutter in the closed position. It is to be understood that a dual solution,
in which the electromagnetic means cause the translation of the shutters to the closed

position, is also feasible.
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The moistening liquid is contained in a reservoir 22 and is fed from this to the chamber 12
of the injection head via a conduit 24 in which a filter 26 is interposed. The liquid is kept
under pressure in the reservoir 22 by supplying pressurized air to the reservoir via a

conduit 28.

Typically, the moistening liquid (particularly demineralized water) is kept under a pressure
of 0.3 to 1 bar; the diameter of the spray nozzle is preferably of the order of 50 to 90 ym
(for example, 60 um).

In order to obtain optimal deposition of the moistening liquid on the adhesion surface of
the wafer, it is preferable to keep the feed nozzle at a minimal distance from this surface;

for example, distances of the order of 2 to 3 mm have been found to be optimal.

In any case, the injection pressure to which the moistening liquid is subjected and the
distance of the nozzle from the surface of the wafer are preferably chosen so as to provide
deposition which is only superficial, without any penetration of moisture into the inner

structure of the wafer.

In Figures 1, 3 and 4, the letter G indicates the droplets deposited as a jet along the whole
profile of the annular surface 4 of the wafer 2; the droplets are preferably equidistant from

one another and are deposited, preferably, in the central region of the annular surface.

With reference to a typical wafer product, of the type shown in Fig. 1, the total quantity of
water fed as a jet does not exceed a proportion of about 1-2% relative to the total weight of

the wafer on which the deposition is carried out.

After the deposition of the moistening liquid in droplets, wﬁich as mentioned above may
be applied to a single wafer or to the pair of wafers 2 and 2a to be joined, the wafers are
welded by folding a pair of supports 6 and 6a, in which the moistened wafers (2, 2a) are
housed, in a book-like manner (Figure 5). The joining is carried out by bringing the
annular edge surfaces into contact with one another, with the application of a small amount

of pressure, for a period of several minutes, between the two contact surfaces, care being
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taken to avoid cracking the wafers.

The method is particularly intended for the production of hollow bodies including a filling,
and in particular a substantially dry body of filling, or in any case one with a moisture
content generally not exceeding 2% by weight, which is not liable to damage the wafer

structure.

The body of filling may be introduced into the wafers before the jet deposition of the
moistening liquid, or optionally after its deposition and before joining, although this

solution is less preferable.

The final step of the production method may comprise a final drying stage, in which the
joined supports, containing the wafers welded to one another, may be made to travel to an
evaporation station, in order to remove the added moisture; however, because of the very
small amount of moistening liquid deposited in the method according to the invention, it is

possible to omit any final drying step.

Thus the method according to the invention can be used to produce hollow bodies of wafer,
formed by the joining and welding of wafers to one another, without the addition of added
cementing materials, while also substantially reducing the exposure of the wafers to the
water, which, by being deposited in the form of discrete drops, affects the adhesion surface

only, and cannot penetrate into the depth of the wafer structure.

This also makes it possible to avoid any deterioration of the wafer structure, not only in

terms of deformation and structure, but also in respect of microbiological action.
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CLAIMS

1. Method for producing a hollow body formed by a.pair of wafers (2, 2a), welded
together along respective mating annular surfaces (4), by applying an aqueous moistening
liquid to at least one of the mating surfaces of the wafers, previously subjected to baking,
and by adhesion by mutual contact of said surfaces, characterized in that the moistening
liquid is applied to said at least one surface in the form of droplets (G) by pulsed-jet
deposition means, creating a relative motion between said jet deposition means and said at
least one surface of said wafers so as to deposit separate and distinct droplets along the

annular profile of said surface.

2. Method according to Claim 1, characterized in that said mating surfaces (4) have a
smooth surface, obtained by baking a wafer batter in contact with the surface of baking
half-moulds.

3.  Method according to Claim 1, characterized in that said mating surfaces (4) have an

open cell porous surface obtained by cutting a porous wall of wafer.

4.  Method according to Claim 1, 2 or 3, characterized in that the jet deposition is
carried out with an ‘ejection pressure of the moistening liquid such as to cause only a

superficial deposition of said liquid.

5.  Method according to any one of Claims 1 to 4, characterized in that the moistening

liquid is ejected through a nozzle having a size between 50 and 90 microns.

6. Method according to any of the preceding claims, characterized in that the

moistening liquid is ejected under a pressure of less than 1 bar.

7.  Method according to any of the preceding claims, characterized in that the total
amount of moistening liquid deposited on the adhesion surface of one of said wafers is less
than 2% by weight, and preferably less than 1% by weight relative to the weight of the

wafer.
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8.  Method according to any of the preceding claims, characterized in that said wafers
are obtained by baking a wafer batter including food fats, preferably in a quantity of less

than 2.5% by weight relative to the weight of the batter.

9. Method according to any of the preceding claims, characterized in that the jet
deposition is carried out through a jet injection head designed to generate pulsed jets of the

moistening liquid with a volume of moistening liquid of less than 0.04 g for each pattern.

10. Method according to any of the preceding claims, characterized in that the

moistening liquid is demineralized water.

11. Equipment for welding wafers by a method according to any one of Claims 1 to 10,
characterized in that it comprises at least one jet injection head (8) for injection of the
mbistening liquid, at least one compartmented support (6, 6a) for housing said wafers (2,
2a), and motor means (34) adapted to create a relative motion between the injection head
and the support along to the annular profile of the surface of the mouth (4) of the wafers,

thus enabling the moistening liquid to be deposited in droplets (G) along that profile.

12. Equipment according to Claim 11, characterized in that said injection head (8)
comprises a casing (10), defining a chamber (12) for receiving moistening liquid and
keeping it under pressure, and fitted with a nozzle (14) for the jet dispensing of the liquid,
shutter means (16) movable between a closed position and an open position of the nozzle,
and electromagnetic means (20)' interacting ;)vith the shutter, which, when energized, are
adapted to cause the translation of the shutter between the closed position and the open
position of the nozzle, against the action of resilient means (32) tending to keep the shutter

in the closed position.

13. Equipment according to Claim 11 or 12, characterized in that said nozzle has an

opening with a size in the range from 50 to 90 microns.

14. Equipment according to any one of Claims 11 to 13, characterized in that said

injection head is associated with means for keeping the moistening liquid under pressure,
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at a pressure of between 0.3 and 1 bar.
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