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A method for drying under vacuum and in a non-inert atmosphere products in general that have been
washed with flammable solvents and the relative system for implementation of the method.

@ A method for drying in a non-inert atmos-
phere products in general, such as clothing or
metal, plastic or similar parts, which have been
washed in a drum (3) using flammable hyd-
rocarbon solvents, in which the drying stage is
effected by creating a vacuum within the drum
(3) to obtain a residual pressure which prevents
the spread of air flows within the drum (3) and
corresponds to a boiling temperature for the
said solvent which is well below its flash point;
the heat necessary to dry the said products is
transmitted by contact of the products with one
or more sections (18) of the drum (3), heated by
means which do not interact with the said
atmosphere.
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The present invention relates to a method able to
guarantee the drying under vacuum and in a non-inert
atmosphere of products in general, such as clothing
or metal, plastic or similar parts, which have been
washed using flammable solvents, and the relative
system which effects the washing and drying using
flammable solvents and is able to implement the said
method during drying of the said products.

As is known, the industrial washing of products
such as metal or plastic parts, components or ma-
chine parts which must be thoroughly degreased, or
the so-called "dry cleaning" of clothing, has for some
time been carried out with machinery or systems
which use a solvent as the washing agent.

These machines or systems usually operate with
a closed circuit, to allow maximum recovery of the sol-
vents used, which normally belong to the chloro-
fluoro-carbons (CFC) family, such as freon 113, or
are chlorinated solvents, such as perchloroethylene.

Recently, to avoid the use of these solvents
which, as is known, have damaging effects when
spread into the external environment, special ma-
chines or systems, of the type mentioned above, have
been designed which use flammable substances
such as hydrocarbons as solvents. In these ma-
chines, to avoid the risks linked to the high flammabil-
ity of the type of solvent currently used, the closed
washing circuit, and in particular the drying circuit, are
maintained in an inert atmosphere. That is to say, an
atmosphere is created which does not react with the
type of solvent used, an atmosphere consisting of in-
ert gases, such as nitrogen, which prevent the com-
bustion of the solvent.

Normally, the drying cycle is implemented by in-
ducing evaporation of the solvent by means of a heat-
ed air flow, which is forced to circulate inside the
chamber or drum in which the products are washed,
and from which the solvent used for washing has
been drained into a special collection tank.

During the drying cycle, wherever an inert atmos-
phere is not envisaged, there is a tendency to main-
tain a safe temperature within the drying circuit, en-
visaged as several degrees lower than the solvent’s
flash point.

Obviously, by "flash point", we refer to the mini-
mum temperature of the solvent and the atmosphere
in which it operates, consisting of gases which sup-
port combustion, at which the solvent ignites sponta-
neously. It must be noted that, to induce ignition of the
solvent, not only must the flash point be reached, but
the particles of solvent and air flow must also arrive
at a given ratio, called the stoichiometric ratio, below
which the temperature alone is not sufficient to pro-
voke spontaneous ignition of the solvent. In other
words, an excess of air is always required.

On the basis of the latter, that is to say, the fact
that if the particles of solvent and the air flow are not
present in the correct stoichiometric ratio the prob-
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lems of solvent ignition are avoided, the techniques
currently employed envisage that the washing and
subsequent drying of products be carried out in an at-
mosphere which is not inert, that is to say, an atmos-
phere in which air, and therefore oxygen, is present,
and envisages that drying of the products washed be
effected by the generation of a significant air flow for
ventilation and drying purposes.

Alow temperature air flow is supplied and the ac-
tion and mechanical energy of the air is exploited to
remove particles of solvent from the products wash-
ed. At the same time, the said air flow causes some
of the solvent to evaporate, even if the temperature
of the air supplied is lower than both the boiling point
and flash point of the solvent.

Moreover, during the drying stage, constant con-
trol of certain parameters is envisaged, parameters
which affect the spontaneous ignition of the solvent,
such as its concentration in the air and the tempera-
ture of the air flow. This type of control allows correct,
safe operation, even if the drying process is acceler-
ated by gradually heating the air as the solvent con-
centration falls, always remaining well below the flash
point and stoichiometric ratio which would induce
spontaneous ignition of the solvent.

In contrast to the above, these types of solvents
are used, particularly during the drying stage, in an
atmosphere with low oxygen content and are kept at
alow temperature, or special devices are used, which
are able to generate a vacuum in the areas of the ma-
chine or system containing the solvent, thus avoiding
environments and situations in which the solvent and
gases which support combustion (air) react.

As regards the research and set of principles
which allow the use of such flammable solvents under
vacuum, it is a good idea to specify that the so-called
vacuum, in this particular case, is not a term indicat-
ing the absolute absence of air, but a synonym for a
vacuum whose value may vary, from one case to an-
other, within a range of values.

To this regard, other types of systems are known,
which operate with flammable solvents and under va-
cuum, in which the relative vacuum reached, at least
during the drying stage, still allows for the passage of
a hot air flow, without which complete drying of the
products washed could not be achieved in their par-
ticular case.

However, operating with this vacuum, it becomes
necessary to heat and supply the air flow at a temper-
ature which could induce an explosion, being too
close to the solvent’s flash point. The limits of such
systems are, therefore, evident, given that operation
with a certain relative vacuum, to effect correct and
complete drying, requires an air flow with a high tem-
perature and, therefore, critical conditions.

In fact, to quote some values which are only indi-
cative, in traditional drying processes under vacuum
in which the operating value is approximately 350
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mmHg, it is extremely difficult to supply heat for dry-
ing, and temperatures which are critical with regard to
the "flash point" must be approached.

The object of the present invention is to provide
a method and relative system, able to dry under va-
cuum products washed with flammable solvents used
in a non-inert atmosphere, allowing the maintenance
within the drying circuit of a relatively low tempera-
ture, envisaged as many degrees below the solvent’s
flash point, in maximum safety from the point of view
of possible explosion of the solvent, so as to eliminate
the disadvantages mentioned above.

The present invention, and its technical specifi-
cations, in accordance with the said objects, are
clearly described in the claims herein and the advan-
tages of the present invention are made more evident
in the detailed description, by way of example, with
the aid of the accompanying drawings, which illus-
trate an example of an embodiment, in which:

- figure 1 is a schematic longitudinal section of

a washer cylinder which is part of the system
according to the present invention;

- figure 2 illustrates section Il - Il of figure 1, and

- figure 3 illustrates, with reference to figure 1

and according to a perspective-schematic view
with some parts transparent to better view oth-
ers, the cylinder which forms part of the system
according to the present invention.

Before describing the advantages of the present
invention, it is a good idea to define some basic con-
cepts known to the technical staff of the sector, and
to which reference is subsequently made. By "boiling"
we refer to the passage of a liquid mass from the lig-
uid state to the gaseous state, characterized by the
fact that such a transformation occurs not only at the
surface, as happens with evaporation, but within the
entire mass of the liquid. The "boiling point" or "normal
boiling temperature" is the temperature at which the
liquid boils under a pressure of 1 atm (atmosphere).
By "evaporation" we refer to the passage of a liquid
mass from the liquid state to the gaseous state, such
transformation occurring only at the surface of the lig-
uid mass. The opposite phenomenon to evaporation
is condensation. At a suitable temperature, this trans-
formation may occur naturally at normal atmospheric
pressure, or it may be artificially induced under high
vacuum. By "flammability" we refer to the property of
a substance to ignite and burn with a flame when
heated to a suitable temperature in the presence of air
or oxygen.

By "flash point" we refer to the minimum temper-
ature of a substance and its surrounding environment
for the substance to catchfire, that is to say, burn with
a flame. With reference to an environment or reci-
pient, the term "create a vacuum" is used each time
a residual gaseous pressure lower than normal at-
mospheric pressure is created within it. The lower the
value of the residual pressure, the higher the degree
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of vacuum, or, more simply, the vacuum. The degree
of vacuum may be distinguished as low, average, high
and very high on the basis of the value of the residual
pressure according to the classification which envis-
ages that a low vacuum corresponds to a residual
pressure of between 760 and 1 mmHg, a medium va-
cuum between 1 and 10 -3, a high vacuum between
10 -3 and 10 -6 and a very high or ultravacuum corre-
sponds to a residual pressure lower than 10 -6. It is,
therefore, evident that the term "create a vacuum" in-
dicates a relative condition rather than an absolute
one, unless the value of the residual pressure is spe-
cified.

This being said, the method according to the
present invention for drying under vacuum and in a
non-inert atmosphere products in general such as
clothing, metal plastic or similar parts which have
been washed in one or more cylinders using flamma-
ble solvents, such as hydrocarbons, envisages that
the drying stage be effected by creating alow vacuum
in the said environment. The value of the residual
pressure in the said environment must be such as to
prevent the generation and spread of air flows within
the environment. This residual pressure value must
correspond to a boiling temperature of the solvent
used which is well below the solvent’s flash point. The
present method envisages that the products be heat-
ed and receive heat by making contact with one or
more walls of a heated body, which is arranged and
operates inside the vacuum environment and is heat-
ed by means 18 which do not interact with the atmos-
phere of the said environment.

It is true that even now, as has been said, a va-
cuum is created so that the boiling temperature is low-
er than the flash point, but it is also true that the dif-
ference between these temperatures is only a few de-
grees centigrade, and they force the drying air tem-
perature to be raised to dangerous levels, or oblige
the use of large air flows. In fact, in the cases encoun-
tered until now, given that the method used for drying
products envisages, in any case, the circulation of
more or less significant air flows, which make direct
contact with the products, the operating pressure in
such a stage cannot assume vacuum values high
enough to prevent the circulation of such flows. It is
also evident that vacuum values which are not high do
not allow a drastic reduction of both the boiling tem-
perature, and, therefore, the operating temperature,
during washing, or the temperature of the drying air
flows. Thus, in the past, the fact that an air flow al-
ways had to be generated in order to carry out the dry-
ing stage meant that the degree of vacuum could not
be increased and, consequently, the effects which
are the object of the present invention could not be
obtained.

The method according to the present invention
which does not, therefore, use air flows as the main
vehicle for the removal of the solvent and its vapours
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during the drying stage, envisages and allows a sig-
nificant increase in the degree of vacuum in the parts
of the system which contain the solvent, allowing two
advantages to be obtained simultaneously.

Thefirst of these advantages is the drastic reduc-
tion of the boiling temperature, so that the flammable
solvent can be evaporated even with small increases
in the temperature of the environment.

The second advantage is the generation of a non-
inert atmosphere, not by the introduction of inert gas-
es, but by an almost complete removal of the gases
which support combustion, that is to say, of air and the
oxygen which it contains.

Again considering the method according to the
present invention, the transmission of heat to the
products to be dried is obtained by their contact with
one or more sections of the drum 3, heated by means
18 which do not interact with the environment inside
the drum 3 itself.

The use of means of heating 18 is made neces-
sary by the fact that a liquid, when it evaporates,
yields heat and cools, and it can only continue to
evaporate if supplied with at least the amount of heat
that it loses during the said evaporation.

To provide a scale of the degree of vacuum to be
obtained, the method envisages that the residual
pressure value reached within the environment
passed through or containing the solvent corre-
sponds to a boiling temperature for the solvent used
which is several tens of degrees lower than its spon-
taneous ignition and/or flash point temperature. More
precisely, it is envisaged that the difference between
these temperatures shall be approximately 30 - 45°C.
Considering that the flash point of a hydrocarbon sol-
vent is around 95°C, the residual pressure must, ob-
viously, correspond to an easily reached boiling tem-
perature of approximately 50-60°C.

The present method is implemented in a washing
system with flammable solvents, such as hydrocar-
bons, the system being equipped, as shown in the ac-
companying drawings, with a fixed washer cylinder 1,
which is substantially cylindrical, its axis of rotation ly-
ing horizontal, and having a sealable loading/unload-
ing opening 2. The presence of a drum 3 to receive the
products to be washed is envisaged inside the washer
cylinder 1. The drum 3 is also substantially cylindrical,
supported coaxially by the washer cylinder 1, and can
rotate about its axis of rotation, powered by known
drive means which are not illustrated.

Observation of figure 1 shows that the front wall
4 of the drum 3, that is to say, the wall facing the load-
ing/unloading opening 2, has a loading/unloading
opening 5 which substantially coincides with the load-
ing/unloading opening 2. The back wall or base 6 of
the drum 3 is attached to a support pin 7, coaxially
fixed to the said back wall 6. The support pin 7 is sup-
ported in such a way that it may rotate freely by a hub
8, attached to the back wall or base 9 of the washer
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cylinder 1 and is kinematically connected to the afore-
mentioned drive means, which cause the drum 3 to
rotate about its axis of rotation, coinciding with the
axis of rotation of the support pin 7. The drum 3 is,
therefore, suspended from the washer cylinder 1, by
the support pin 7, and by the hub 8.

Near to the loading/unloading opening 2, the
washer cylinder 1 has a door 10 which moves in ac-
cordance with the opening or sealing of the load-
ing/unloading opening 2. In figure 1 the door 10 pivots
above the washer cylinder 1 around a horizontal axis,
and at its base has known means collectively denoted
by alock 11, which allow the door 10 to be closed with
the seal and the seal to be maintained.

A gap 12 is formed between the drum 3 and the
washer cylinder 1. The gap communicates with the in-
side of drum 3 by means of a plurality of holes 13, at
least on the revolving surface or shell 14 of the drum
3, as illustrated in figure 1.

The washer cylinder 1 also has, at its base, an
outlet 15 for the solvent used to wash products and,
at the top, an inlet 16 for clean solvent and a connec-
tor 17 for connection to a system which is not illustrat-
ed and which generates a vacuum within the washer
cylinder 1. The connector 17 may coincide with the
outlet 15, but should this be the case, the presence
of one-way valves consisting, for example, of a siphon
36, along the outlet 15 pipe is indispensable, as
shown in figure 1. Moreover, the siphon 36 must be
kept at a temperature at which the solvent contained
in it does not evaporate and return to the washer cy-
linder 1. In accordance with the provisions for the
method according to the present invention, the wash-
er cylinder 1 is, therefore, structured so as to resist
the internal generation of high vacuums, and to pre-
vent leakages, thus maintaining the level of the va-
cuum. The vacuum is, obviously, also generated with-
in the drum 3, thanks to the presence of the holes 13.

Observation of figure 1 reveals that the washer
cylinder 1 contains part of a heating system 18 which,
during drying of the products, heats them by means
of their contact with a section of the drum 3.

The heating system 18 is completely isolated
from the inside of the washer cylinder 1, the part of
the system inside the washer cylinder 1 lying against
the walls of the drum 3. Hereinafter, the term heating
system 18 shall denote the part of the heating system
18 inside the washer cylinder 1, this being the part
which most interests the present invention.

The heating system 18 consists of a delivery pi-
peline 19 and a waste pipe 20, positioned parallel to
the axis of rotation of the drum 3, and a diffusion pipe
21 located in the base 6 and shell 14 of the drum 3.

Observation of figure 1 reveals that the delivery
pipeline 19 and waste pipe 20 are placed coaxially to
one another and to the axis of rotation of the drum 3.
The delivery pipeline 19 runs inside the waste pipe
20, which passes directly through the hub 8.
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The diffusion pipe 21, from the delivery pipeline
19, consists of a chamber 22 in the base 6 of the drum
3, a plurality of longitudinal pipes 23, for example, as
shown in the embodiment illustrated by way of exam-
ple, in ridges 24 which extend longitudinally within the
shell 14 of the drum 3, and at least one radial pipe 25
on the exterior of the base 6 of the drum 3. The ridges
24 also cause remixing of the products to be washed.

The chamber 22 may be structured in two differ-
entways, that is to say, it may cover the entire surface
of the base 6, as illustrated in figure 1, or only a part,
as shown in figures 2 and 3. As illustrated in figures
2 and 3, the chamber 22 is star-shaped, with a central
section 26 and a plurality of radial sections or pipes
27, whose number corresponds to the number of ridg-
es 24 and longitudinal pipes 23. The central section
26, obviously, communicates with the delivery pipe-
line 19, whilst the radial pipes 27 communicate with
the longitudinal pipes 23.

The conical wall of the central section 26, facing
the inside of the drum 3 and denoted by 28, extends
towards the centre of the drum 3, to which it is posi-
tioned coaxially. The wall 28 allows an increase in the
surface for contact and heat exchange between the
hot fluid in the central section 26 of the chamber 22
and the products washed and the environment which
surrounds them, increasing remixing of the products
in collaboration with the ridges 24. Moreover, the inlet
29 of the delivery pipeline 19 is located near to the
vertex of the wall 28, so that the hot fluid supplied by
the delivery pipeline 19 immediately comes into con-
tact with the centre of the wall 28, then runs along it
before occupying the entire central section 26 and
flowing along the radial pipes 27 and longitudinal
pipes 23 (see figure 1).

The ridges 24 which house the longitudinal pipes
23 also contain a longitudinal divider 30, which sepa-
rates the longitudinal pipes 23 into two sections 23a
and 23b, which lie parallel to and communicate with
one another at the front wall 4 of the drum 3. Section
23a, on the inside, communicates with a relative ra-
dial pipe 27, whilst section 23b, on the outside, com-
municates with a circular chamber 33 positioned on
the exterior of the base 6, which in turn communicates
with the radial pipe 25.

Observation of figure 1 reveals that the door 10
is hollow and thus forms a chamber 31 which is part
of the heating system 18. The wall of the door 10 fac-
ing the inside of the drum 3 and denoted by 32 is sub-
stantially conical, in the same way as the opposite
wall 28, with which it works for increased remixing of
the products to be washed, or those which have been
washed. The wall 32 contributes to the increase in the
surface for contact and heat exchange between the
hot fluid which occupies the chamber 31 and the prod-
ucts washed and the environment around them.

The heating system 18 also includes a hot fluid
(such as water) generator which is not illustrated.
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In a washing system which has a washer cylinder
1 structured in this way, upon completion of the wash-
ing stage, inside the washer cylinder 1 and, therefore,
also the drum 3, a vacuum is generated until a resid-
ual pressure is obtained which corresponds to a boil-
ing temperature for the solvent used approximately
30-45°C lower than the solvent’s flash point. Since
the flash point of a hydrocarbon solvent is around
95°C, the solvent can be made to evaporate inside the
washer cylinder 1 by the vacuum generated at a tem-
perature of around 50°C. The heating system 18 sup-
plies hot water, at a temperature of around 50°C,
which heats the walls of the diffusion pipe 21 to the
said temperature. Products which come into contact
with these heated walls are rapidly heated, and the
drops of solvent which coat them are heated and
evaporate. The system which generates the desired
vacuum can also remove the evaporated solvent from
the washer cylinder 1, after which the solvent is re-
covered, for example by a recovery device for which
an Application for an Industrial Patent exists in the
name of the same Applicant, the solvent then being
treated in a safe fashion.

With the exception of the door 10, where the hot
water follows an extremely simple route, the hot water
is supplied to the delivery pipeline 19, from which it
is forced against the wall 28, then into the radial pipes
27 and, from here, along sections 23a and 23b, be-
fore arriving at the circular chamber 33 and the radial
pipe 25, from which it travels to the outlet 20.

A comparison of figures 1 and 2 shows that the
surface for contact and heat exchange between the
hot walls of the heating system 18 and the products
washed is very large and guarantees optimum heat
exchange.

To facilitate recovery of the evaporated solvent,
at least the shell 37 of the washer cylinder 1 can be
cooled, as shown in figure 1. For this purpose, the
shell 37 can be fitted with a chamber 35 through
which a cold fluid flows, for example water which can
be supplied through a relative inlet 38 and drained
from an outlet 39. In figure 1 the chamber 35 is ob-
tained by applying a jacket 34 to the outside of the
shell 37. In this way, the solvent which evaporates
and arrives near to the shell 37 condenses and is
drained off through the outlet 15 and siphon 36.

The resulting washing and drying system is ex-
tremely effective and has a simple structure, bringing
both economic and practical advantages.

The absence of forced ventilation devices and
vacuum generation systems make control of the en-
tire washing and drying system much simpler and
easier.

The safety aspect is no less important, since if
the vacuum generation system develops a fault and
ceases to function, no danger arises because the
temperature of the heating water is well below the
flash point temperature and cannot cause the solvent
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to ignite. This same concept is also valid when, at the
end of the drying stage, the washed and dried prod-
ucts are removed and replaced with other products to
be washed, and more solvent is supplied for a new
washing stage which, as is known, is carried out at
normal atmospheric pressure. Wherever the chamber
35 is envisaged, the problem of the critical tempera-
ture at the start of the washing cycle, already averted
as described, is further reduced.

Another advantage of the method and system ac-
cording to the present invention, made possible by the
low operating temperatures during all system operat-
ing stages, is the fact that even products which cannot
resist high temperatures, such as garments made of
synthetic materials, can be washed and dried.

The present invention, thus designed, may be
subject to numerous modifications and variations, all
covered by the design concept. Moreover, all parts
may be replaced with technically equivalent ele-
ments.

Claims

1) A method for drying under vacuum in a non-in-
ert atmosphere products in general, such as clothing
or metal, plastic or similar parts, which have been
washed in one or more drums (3) using flammable
solvents, such as hydrocarbons, characterized in that
the drying stage is effected by creating a low vacuum
within the environment, to obtain a residual pressure
which prevents the generation and spread of air flows
within the environment, and corresponds to a boiling
temperature for the said solvent which is well below
its flash point; the heat necessary to dry the said
products is transmitted by contact of the products
with one or more walls of a heated body operating in
the said environment, heated by means (18) which do
not interact with the said environment.

2) The method as defined in claim 1, character-
ized in that the said transmission of heat occurs by the
contact of said products with one or more sections of
the drum (3), heated by means (18) which do not in-
teract with the atmosphere of the said environment.

3) The method as defined in claim 1, character-
ized in that the said drying stage is carried out by cre-
ating a low vacuum within the environment, with a re-
sidual pressure which corresponds to a boiling tem-
perature for the said solvent which is several tens of
degrees lower than its flash point.

4) The method as defined in claim 1, character-
ized in that the said drying stage is carried out by cre-
ating a low vacuum within the environment, with a re-
sidual pressure which corresponds to a boiling tem-
perature for the said solvent which is 30 - 45°C lower
than its flash point.

5) A system for washing products in general, such
as clothing, metal, plastic and similar parts, using
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flammable solvents in accordance with the method
defined in the previous claims and of the type which
includes a washer cylinder (1) with a sealable load-
ing/unloading opening (2) and a drum (3) which con-
tains or receives the products to be washed and can
rotate in both directions about a horizontal axis of ro-
tation within the washer cylinder (1), characterized in
that the said washer cylinder (1) communicates with
a system which generates inside it a vacuum suffi-
cient to prevent the generation and spread of air flows
within the washer cylinder (1) itself, and correspond-
ing to a boiling temperature for the said solvent which
is well below the solvent’s flash point, and containing
a system (18) designed to heat one or more sections
of the walls of the said drum (3) in order to heat the
products, said heating system (18) being arranged
and operating completely isolated from the said va-
cuum generation system.

6) The system as defined in claim 5, character-
ized in that the said heating system (18) is arranged
inside the washer cylinder (1) in contact with the walls
of the drum (3).

7) The system as defined in claim 5, in which the
said drum (3) is substantially cylindrical, turns about
its own horizontally positioned axis of rotation and,
having in correspondence with its front wall (4), a
loading/unloading opening (5) which coincides with
the loading/unloading opening (2) of the said washer
cylinder (1), characterized in that the said heating
system (18) consists of at least a delivery pipeline
(19) and a waste pipe (20) placed parallel to the axis
of rotation of the said drum (3), and a diffusion pipe
(21) in the back wall or base (6) and the rotating wall
or shell (14) of the drum (3), said delivery pipeline (19)
and waste pipe (20) and said diffusion pipe (21) being
insulated, at least as regards the flow of fluids, from
the inside of the washer cylinder (1) and the drum (3).

8) The system as defined in claim 7, character-
ized in that the said delivery pipeline (19) and waste
pipe (20) are positioned coaxially to one another and
to the axis of rotation of the said drum (3), and the de-
livery pipeline (19) runs inside the waste pipe (20).

9) The system as defined in claim 7, character-
ized in that the said diffusion pipe (21) consists, start-
ing from the delivery pipeline (19), of a chamber (22)
in the base (6) of the drum (3), a plurality of longitu-
dinal pipes (23) in ridges (24) which extend longitudin-
ally inside the shell (14) of the said drum (3), and at
least one radial pipe (25) running along the outside of
the base (6) of the drum (3).

10) The system as defined in claim 9, character-
ized in that the said chamber (22) covers the entire
base (6) of the said drum (3).

11) The system as defined in claim 9, character-
ized in that the said chamber (22) consists of a central
section (26), positioned coaxially to the drum (3) and
communicating with the said delivery pipeline (19),
and a plurality of radial pipes (27), each of which
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leaves the said central section (26) and runs towards
a respective longitudinal pipe (23) with which it com-
municates.

12) The system as defined in claim 11, character-
ized in that the wall (28) facing the inside of the said
drum (3) and bordering the central section (26) of the
chamber (22) is substantially conical, coaxial to the
drum (3), and extends into the drum in order to in-
crease the surface for contact and heat exchange
with the products to be dried.

13) The system as defined in claim 12, character-
ized in that the inlet (29) of the delivery pipeline (19)
is located near to the said central section (26), so that
the fluid which it supplies runs along the said wall (28)
before entering the said chamber (22).

14) The system as defined in claim 5, in which the
loading/unloading opening (2) of the said washer cy-
linder (1) can be closed by means of a door (10), char-
acterized in that the said door (10) is hollow and thus
forms a chamber (31) which is part of the said heating
system (18).

15) The system as defined in claim 14, character-
ized in that the wall (32) of the said door (10) which
faces the inside of the said washer cylinder (1) and
drum (3) is substantially conical and extends into the
washer cylinder (1) and drum (3), thus increasing the
surface for contact and heat exchange with the prod-
ucts to be dried.

16) The system as defined in claim 5, character-
ized in that at least the revolving wall or shell (37) of
the said washer cylinder (1) is hollow and houses the
flow of a cold liquid intended to cool the said shell
(37), causing the solvent which evaporates during the
product drying stage to condense upon contact with
its surface.

17) The system as defined in claim 5, character-
ized in that at least the revolving wall or shell (37) of
the said washer cylinder (1) has an external jacket
(34), designed to form a chamber (35) together with
the shell (37), through which a cold fluid flows in order
to cool the shell (37), causing the solvent which evap-
orates during the product drying stage to condense
upon contact with its surface.
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