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@ Method for making an improved evaporator.

@ A method for making an evaporator of the roll-
bond type comprises a first step of inserting a return
pipe (1) into a passage (3) formed between the two
bonded sheets of the roll-bond evaporator (4), a
second step of compressing said passage (3) about
the terminal portion (8) of said return pipe so as to
form a narrow and substantially annular space (12)
between said roll-bond passage (3) and a length of
said return pipe (1) inserted into said passage, and a
subsequent third step consisting of the injection of a
semi-fluid substance having sealing and adhesive
properties into a further passage (9) obtained by
suitably forming the two roll-bonded sheets and hav-
ing one of its ends provided with a port (11) opening
into said space (12), so that and until said substance
progressively fills all or part of its volume

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)



1 EP 0 580 138 A1 2

The invention relates to a method for fashion-
ing a detail of an evaporator of the roll bond type
for use in a refrigerating appliance, particularly of
the domestic type, and to a refrigerating appliance
equipped with an evaporator fashioned by employ-
ing this method.

The invention is in particular applicable to a
refrigerator of the static function type or the forced
circulation type, with a single capillary or twin cap-
illaries. For the sake of simplicity, the following
description will refer to the single-capillary type, it
being understood, however, that the invention is
similarly applicable to refrigerating appliances hav-
ing more than one evaporator and a corresponding
number of capillaries.

In refrigerant circuits for domestic refrigerating
appliances of a known type, the capillary and the
return pipe are connected to the evaporator by
means of a "union" using a length of pipe, prefer-
ably aluminum pipe, to be inserted into a suitable
cavity formed between the two aluminum sheets of
which the well-known "roll bond" evaporator is
composed.

As generally known, the employ of the roll
bond technique permits the manufacture of the
refrigerant circuit to be greatly simplified, although
there are certain shortcomings known to those
skilled in the art and relating to the method em-
ployed for making and connecting the evaporator.

As a matter of fact, in known refrigerating appli-
ances equipped with a roll bond evaporator, the
return pipe is compression-fitted thereto by exclu-
sively mechanical means. This fitting technique is
unable, however, to guarantee hermetic sealing at
pressures of more than about 5 kp/cm?, so that
under certfain circumstances the high-pressure fluid
tends to leak from the mechanic connection and to
thereby escape from the refrigerant circuit.

The gravest inconvenience resulting from this
technique is the possibility of the escape of gas-
eous refrigerant into the ambient atmosphere. This
is because the connection of the return pipe to the
return passage of the roll bond evaporator as well
as the connection of the capillary to the are gen-
erally accomplished by the employ of well known
procedures consisting in the compression from the
outside of determined portions of the roll bond
structure about the return pipe and the capillary at
the locations of the return passage and the inlet
pasage, respectively, of the roll bond evaporator.

This compression-fitting process may be ac-
companied by soldering the return pipe to the roll
bond structure at the point of entrance, or by the
application of an adhesive having suitable char-
acteristics to the surface of the capillary and that of
the return pipe at the respective compression-fitting
locations.
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The discussed shortcomings derive from the
fact that the soldering operation is always a critical
process with sometimes uncertain results, and in
any case rather costly. For this reason the solder-
ing method is whereever possible replaced by the
application of adhesive at the compression-fitting
locations.

On the other hand, however, the application of
an adhesive to the surface of the return pipe to be
inserted into the roll bond structure is not without
problems caused for instance by the formation of
bubbles in the thin adhesive coating or by the
presence of adhesive-free areas resulting from the
viscosity of the adhesive or from the adhesive
being scraped off by mutual contact between com-
plementary surfaces during the fitting process,
which is usually a manual operation. Finally, the
manual application of the adhesive may result in
the presence of insufficient or excessive amount of
adhesive on different surface areas, giving rise fo
faulty sealing.

The escape of the gaseous refrigerant cannot
always be detected in the course of controls during
the manufacturing process, particularly in the case
of extremely small leaks. The full impact of the
defect is thus noticed only after the refrigerating
appliance has been put into use, requiring the
manufacturer to carry out extremely onerous and
laborious service operations, as well known by
those skilled in the trade, without any remedy in
sight.

The construction and maintenance of refrigerat-
ing appliances of this type are thus rendered rather
complicated by the described operations which do
not, moreover, lend themselves to being readily
automatized.

It would therefore be desirable, and is in fact
an object of the present invention, to provide a
domestic refrigerating appliance in which the above
discussed shortcomings are avoided without incur-
ring construction complications or the necessity of
novel technologies, so as to maintain low produc-
tion costs.

These and other objects are attained in a re-
frigerating appliance as defined in the appended
claims.

The invention will be more fully understood
from the following description, given by way of
example with reference to the accompanying draw-
ings, wherein:

fig. 1 is a diagrammatic illustration of a first
step in the method according to the
invention for sealingly connecting a re-
turn pipe to a roll bond evaporator,

fig. 2 shows a second step of said method,
and
fig. 3 shows a third step of said method.
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The method according to the invention is car-
ried out in four distinct steps, the first one of which
comprises the insertion of a return pipe 1, with a
capillary 2 enclosed therein, into a passage 3
formed between the two sheet layers of a roll bond
evaporator 4. The insertion of return pipe 1 into
passage 3 has to be carried out in a manner
ensuring that the two cylindrical elements are
maintained substantially coaxial with one another,
or at least with their respective surfaces out of
contact with one another.

To this purpose the diameter of return pipe 1 is
selected to be slightly smaller than that of passage
3, so that a space 12 of preferably about 0.2 {0 0.5
is defined between the two respective surfaces.

As generally known, return pipe 1 is inserted to
a predetermined position 5 of its inner end, while a
certain length of capillary 2 projecting from the end
of return pipe 1 extends through a restriction 6
formed in a linear extension 7 of return pipe receiv-
ing passage 3.

This positioning has to be maintained through-
out the three subsequent steps of the operation,
but then the operations of inserting the components
and fixing them in position can be readily and fully
automatised by one skilled in the art.

The second step comprises the compression
of passage 3 about an end portion 8 of return pipe
1, and of restriction 6 about capillary 2, and is
performed in the conventional manner.

The third step of the process comprises the
injection of a semi-fluid substance having sealing
and adhesive properties into a further passage 9
obtained by suitably shaping the two sheet layers
of the roll bond structure. As clearly shown in the
drawings, possage 9 has an outwards opening port
10 at one end, and at the other, a port 11 opening
into the narrow space 12 defined between passage
3 of the roll bond structure and the length of return
pipe 1 inserted thereinto.

It is important that port 11 opens into the
bottom portion of space 12 as shown in the draw-
ings.

The pressure applied for the injection of the
semi-fluid substance is effective to ensure that the
substance progressively and completely fills space
12 so as to fully replace the air originally contained
therein, the length of space 12 having been se-
lected with a view to achieving a reliable sealing
effect.

It has thus been found that a length of space
12 of at least 30 mm is sufficient fo ensure such
reliable sealing effect to guard against gas losses,
even when space 12 is not completely filled by the
injected substance. Even when the air has not been
completely displaced from space 12, leaving a
small air pocket adjacent the closed end thereof,
the desired sealing of the connection will not be
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impaired.

As a matter of fact, the hermetic sealing of the
connection is substantially brought about by the
injected adhesive substance forming an annular
diaphragm between, and bonded to, the outer wall
surface of return pipe 1 and the inner wall surface
of passage 3, this diaphragm being impermeable fo
the passage of gas from one side thereof to the
other.

The formation of an annular diaphragm having
the above described sealing properties is ensured
by the injection of the sealing substance through
the port 11 located, as has been pointed out,
closely adjacent the bottom of space 12.

It is preferable to employ a substance of the
anaerobic polimerization type and of very low vis-
cosity, and thus capable of penetrating even the
smallest gaps of space 12 by capillary action.

Preferred in any case is the employ of a mon-
ocomponent anaerobic polymerization substance,
for instance TOPFIX NA 84 supplied by CECA
company, which requires a certain time for setting
at least to a degree permitting the evaporator to be
subsequently handled as for mounting it in a refrig-
erating appliance, without thereby endangering the
previously obtained seal.

Since this time interval is usually not available
in an automatized manufacturing process with high
production rates, it is advisable to provide a fourth
step which consists in performing a heat treatment
of the area previously supplied with the sealing
substance, preferably by subjecting the respective
area to induction heating for a very short time, for
instance 10 to 20 seconds, by the employ of a
technique generally known fo those skilled in the
art.

At the end of this short period, the return pipe
is perfectly sealed to the roll bond structure, so
that the evaporator is ready for further processing.

The preceding description has been given on
the assumption that the capillary 2 is contained
within the return pipe 1. The teaching of the inven-
tion still holds valid, however, when the capillary 2
is to be connected to the evaporator independently
of the return pipe.

The described method is thus conducive fo
obtaining the following advantages:

a) Rapid establishment of the connection be-
tween the return pipe and the evaporator without
the need for sealing gaskets or other auxiliary
parts, and without the necessity of a soldering
step,

b) Simplified processing of the roll bond struc-
ture,

c) Simplification and flexibility of the manufactur-
ing process (to be carried out in separate steps
capable of automatization),
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d) Overall economy of the manufacturing pro-
cess.

e) Above all, the quality of the connection is
greatly improved as regards the obtention of a
reliable seal, particularly with a view to not read-
ily detectable slow leaks.

It is of course possible to design refrigerating
appliances with modifications of what has been
described above within the purvieew of the present
invention.

Claims

1. A method for making an evaporator of the roll
bond type, particularly for use in domestic
refrigerating appliances, with a frist step com-
prising the insertion of a return pipe into a
retrun passage formed between the two bon-
ded sheet layers of the roll bond evaporator, a
second step comprising the compression of
said return passage about an end portion of
said return pipe so as fo form a narrow sub-
stantially annular space, preferably of a length
of at least 20 mm, between the inner wall of
said return passage and the outer face of said
return pipe inserted therein, characterized by
the provision of a third step comprising the
injection of a semi-fluid substance having seal-
ing and adhesive properties into a further pas-
sage (9) obtained by suitably shaping the two
sheet layers of the roll bond structure, said
further passage (9) having at one of its ends a
port (11) opening into said space (12), so that
and until said substance progressively fills all
or part of the volume of said space.

2. A method according to claim 1, characterized
in that said port (11) opens into said space
(12) substantially adjacent the bottom thereof.

3. A method according to claim 2, characterized
in that said sealing substance is of the an-
aerobic polymerization type.

4. A method according to claim 3, characterized
in that subsequent to the filling of said space
(12), the corresponding area of the roll bond
structure is subjected to a heat treatment, pref-
erably by induction heating, for the polymeriza-
tion of said sealing substance.

5. A method according to claim 5, characterized
in that said induction heating step is carried
out for an interval of about 10 to 20 seconds.

6. A method according to any of the preceding
claims, characterized in that said return pipe
(1) is retained at a fixed position within said
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passage (3) during the subsequent three steps
of the process.

A method according to any of the preceding
claims, characterized in that the insertion of
said return pipe (1) into said passage (3) is
carried out so as to avoid any contact between
the two components.

A method according to claim 7, characterized
in that said space (12) has a width of between
0.2 and 0.5 mm.

A refrigerating appliance provided with at least
one evaporator, characterized by being made
with the employ of the method according to
any of the preceding claims.
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