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A dry-cleaning plant for various articles.

The invention relates to a dry-cleaning plant
(1) for the cleaning of various articles by means F G2 1
of solvents or other liquid products, of the type /
comprising in series, as its cleaning circuit, a
tank (2) for the containing of the dry-cleaning
liquid, a cleaning drum (8), a circulation pump
(20) of the said liquid and a filter (29) for the said
liquid, further comprising in series a drying and
return circuit of the cleaning liquid, the said
cleaning drum (8), a ventilator (30) for the liquid
circulation and a condenser-separator system
(33) connected to the drum (8) itself at the end
of the said drying circuit, the said plant (1)
further comprising a distillation apparatus (3),
returningly connected to the said tank (2) and to
a condensing device (15) for purifying the
cleaning liquid, characterised by the fact that
the said drum (8) is housed in a chamber (9) of
the said distillation apparatus (3) and is exter-
nally heated by the distillation vapours.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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The invention relates to a plant for the dry-clean-
ing of various articles.

In particular, the present invention has as its ob-
jecta plant of the above-mentioned type which can be
used, for example, in the dry-cleaning of articles of
clothing or in the cleaning, by means of low-boiling
temperature solvents, of metallic articles.

Plants of this type in the prior art essentially com-
prise a tank aimed at containing, more often than not,
a liquid-state solvent, pump means able to convey the
solvent towards a container of the tub containing the
articles to be cleaned, a distillation apparatus able to
receive the solvent from the said tank after use with
the purpose of vaporizing it after use, separating it
thus from the polluting substances in it, and a conden-
sation apparatus to receive the solvent vapours com-
ing from the distillation apparatus and to cause the
cooling and consequent condensation. Heating
means usually form part of the aforesaid plants,
which heating means produce the heating of the sol-
vent to be used for the dry-cleaning of the said arti-
cles, a separator device to remove from the liquid-sta-
te sovent coming from the above-mentioned conden-
sation and resepctively distillation apparatus any trac-
es of water still present and any other impurity with a
specific weight different from that of the solvent, and
a drying apparatus which, by means of sending heat-
ed air, causes the evaporation of the sovent present
on the washed articles at the end of the cleaning cy-
cle.

In plants of the above-considered type it is nec-
essary to use a considerable quantity of energy in or-
der to produce, if envisaged, the above-mentioned
heating of the dry-cleaning liquid and in any case of
the said drying "air", and this fact considerably in-
creases the working costs.

Further in order to determine the complete con-
densation of the solvent vapours, especially those
coming from the distillation apparatus, it is necessary
to use condensation apparatus of considerable poten-
tial, which, apart from being expensive in themselves,
need for the functioning a considerable quantity of en-
ergy.

The aim of the present invention is thus that of
eliminating the above-mentioned drawbacks, by pro-
viding a dry-cleaning plant able to operate correctly
with a well-contained quantity of energy with respect
to the energy necessary for the functioning of prior art
dry-cleaning plants, and which can be realised rela-
tively economically.

The invention, as it is characterised in the claims
which follow, solves the problem of providing a plant
for the dry-cleaning of various articles, of the type
comprising for example in series, a dry-cleaning cir-
cuit, a tank for the containing of the dry-cleaning lig-
uid, a dry-cleaning drum, a circulation pump of the
said liquid and a filter for the said liquid, further com-
prising in series a drying and return circuit of the
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cleaning liquid, the said cleaning drum, a ventilator for
the liquid circulation and a condenser-separator sys-
tem connected to the drum itself at the end of the said
drying circuit, the said plant further comprising a dis-
tillation apparatus, returningly connected to the said
tank and to a condensing device for purifying the
cleaning liquid, characterised by the fact that the said
drum is housed in a chamber of the said distillation
apparatus and is externally heated by the distillation
vapours.

Preferably, the said plant comprises a collection
bath of the cleaning liquid condensed on contact with
the tub, arranged inside the said distillation appara-
tus below the said tub, the said collection bath com-
municating with a separating apparatus of foreign
substances from the said liquid.

The advantages and characteristics of the pres-
ent invention will better emerge from the detailed de-
scription that follows, made with reference to the ac-
companying drawings, which represent a preferred
embodiment here illustrated in the form of a non-lim-
iting example, and in which:

- Figure 1 shows a schematic front-elevation
view, partially in block form, of a dry-cleaning
plant made according to the present invention;
and

- Figure 2 shows a further frontal view of the dry-
cleaning plant of figure 1.

In the following description reference will be
made to the use of a solvent as a cleaning liquid: in
practice the cleaning liquid would not necessarily be
a solvent.

With reference, in particular, to figure 1, 1 de-
notes in its entirety a plant for the dry-cleaning of va-
rious articles (not illustrated), comprising a container
tank 2 for the solvent in liquid state., arranged below
a distillation apparatus 3 comprising a box structure
4 exhibiting a lower wall 5 which is slightly inclined and
arranged in contact with an underlying heating ele-
ment 6, external to or incorporated into the said box
structure 4. A lower portion of the box structure 4
communicates with the external atmosphere through
apassage 7, normally closed by a mobile wall internal
to the said distillation apparatus 3. At the level of an
upper portion, the box structure 4 contains a so-cal-
led "drum" 8, defining internally a container chamber
9 of a tub 10, perforated and endowed with the pos-
sibility of rotary motion about a horizontal axis, des-
tined internally to house the articles to be cleaned.
Immediately below the drum 8, inside the box struc-
ture 4 a collection bath 11 is housed, exhibiting its
concavity upturned and facing the entire upper inter-
nal surface of the drum 8, which drum 8 communi-
cates, through a conduit 12, with a separator appara-
tus 13 of known type for the removal of water or other
impurities from the liquid-state solvent, as will be-
come clearer hereinafter. An upper portion of the box
structure 4 communicates, through a conduit 14, with
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a condenser device 15 of known type able to perform
a cooling action on the solvent vapours which reach
it, as will become clear hereinafter, through the said
conduit 14.

According to the drawings, in particular in figure
2, a lower portion of the tank 2, arranged to the right
of figure 2, communicates through a conduit 16 along
which a valve 17 is arranged, with a junction from
which two conduits 18 and 19 fork.

The conduit 18 substantially constitutes a contin-
uation of the conduit 16 and communicates with a
pump means 20, then to continue beyond the pump
means 20 and terminate in a further junction from
which two further conduits 21 and 22 fork.

The conduit 21 enters, crossing a valve 21’, into
a portion of the tank 2 arranged onthe left of figure
2, while the conduit 22 communicates with a further
joint from which fork two further conduits 23 and 24,
respectively connecting the conduit 22, through re-
spective valves 25 and 26, with the inside of the box
structure 4 and with an upper zone of the container
chamber 9 inside the drum 8. The said conduit 19
communicates, through two valves 27 and 28 (re-
spectively lower and upper in figure 2) between which
a waste filtering element 29 is interpositioned, with a
lower portion of the container chamber 9 and an inlet
mouth of a ventilator 30 actionable through a motor
31. The inlet mouth of the said ventilator 30 is con-
nected, through a valve 32, with a refrigerating unit or
a condenser-separator system 33 exhibiting two out-
lets, the first of which, arranged at higher level and
through which air and solvent vapours can flow, com-
municates through a valve 34 with an upper portion
of the container chamber 9, and the second of which,
arranged below and through which liquid-state sol-
vent can flow, intersects the said conduit 12 to return
to the separator apparatus 13.

Now the functioning of the plant 1 will be descri-
bed, considering the distillation of the solvent effect-
ed with a continuous cycle.

The description begins with solvent already in-
side the distillation apparatus 3, during the phase of
distillation itself.

During the cleaning phase, the liquid-state sol-
vent is taken from the tank 2 by means of the pump
means 20 (with valves 17 and 26 open) and sent into
the cleaning drum 8 through conduits 16, 18, 22 and
24. When the solvent has to be unloaded by the drum
8 it returns, through conduit 19, valves 27 and 28 and
the filtering element 29, towards the inlet mouth of
the pump means 20, which, with the valve 21’ closed
and the valve 25 open, sends the said solvent to the
distillation apparatus 3; if the valve 21’ were partially
open the solvent might be in part re-sent towards the
tank 2.

When the distillation apparatus 3 is activated, the
solvent vapour produced, under the effect of the heat-
ing element 6, strikes the external surface of the
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drum 8, causing, without the necessity of consuming
energy beyond that necessary to produce the distil-
lation of the solvent itself, the continuous heating of
the solvent contained in it. During the course of the
said heating of the solvent, the said vapour produced
by effect of the distillation condenses in part on con-
tacrt with the external surface of the drum 8, and falls
into the collection bath 11, then reaching, through the
conduit 12, the separator apparatus 13. The vapour
which is not condensed on contact with the external
surface of the drum 8 reaches, through the conduit
14, the condenser device 15, which, having to pro-
duce the condensation of only a part of the distillation
vapour, can be undersized with respect to the con-
densing devices used in prior art dry-cleaning plants.
The solvent condensed by means of the condenser
device 15 reaches the separator apparatus 13
through the conduit 15'.

Once the cleaning has been finished and the sol-
vent has been completely unloaded from the drum 8
(the solvent can be taken only to the distillation appa-
ratus 3, or partially to the distillation apparatus 3 and
partially to the tank 2, depending on the setting of the
valves 25 and 21°), the drying phase of the articles
contained in the tub 10 is proceeded to. To this end,
the valves 26 and 28 are closed, and with valves 32-
34 open, the motor 31 is started to cause the ventila-
tor 30 to rotate. Following this, a flow of air which is
heated on contact with the internal wall of the drum
8 which is in its turn heated, as has already been in-
dicated, by means of the distillation vapour and with-
out its being necessary to use external energy, grad-
ually causes internally to the container chamber 9 of
the drum 8 an evaporation of the solvent from the ar-
ticles contained in the tub 10, and inside the condens-
er-separator system 33 a progressive condensation
of the said solvent vapours; the condensed solvent
thus reaches the separator apparatus 13 and thence
returns into the tank 2.

Once the drying of the articles has been complet-
ed, and all of the valves present inthe plant 1 have
been closed to avoid the exiting to the external at-
mosphere of solvent vapours, the tub 10 can be
opened in order to take out the washed articles. The
said operation can be preceded, according to known
methods, by a deodorising phase of the articles, by
placing the cleaning drum in communication with air
from outside the room where the machine is located.

All of the preceding shows clearly how the plant
1 described fully attains the stated aims, since,
thanks to the use of distillation vapours for the heat-
ing of the drum 8, it is able to operate correctly with
a reduced amount of energy with respect to the ener-
gy requirement for the functioning of dry-cleaning
plants of known type.

Further, thanks to the said undersizing of the
condenser device 15 with respect to condenser devic-
es of traditional type plants, the plant 1 has relatively
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reduced production costs.

According to a possible further embodiment of
the invention, the drum 8 could exhibit a communica-
tion opening with the inside of the box structure 4,
closed by a valve 35. During the final cleaning phase
of the articles contained in the tub 10, with the open-
ing of the valve 35, part of the solvent vapours deriv-
ing from the distillation of the solvent, entering inside
the drum 8 and coming into contact with the washed
articles, tend to condense and determine a sort of fi-
nal rinse of the articles washed with "distilled" sol-
vent.

Furthermore, the solvent distillation cycle could
be discontinuous during the whole cleaning and dry-
ing cycle of the articles to be cleaned, and, for exam-
ple be activated only during the drying phase of the
said articles.

Claims

1. Anplantfor the dry-cleaning of various articles, of
the type comprising, for example in series, as its
cleaning circuit, a tank (2) for the containing of
the dry-cleaning liquid, a cleaning drum (8), a cir-
culation pump (20) of the said liquid and a filter
(29) for the said liquid, further comprising in ser-
ies a drying and return circuit of the cleaning lig-
uid, the said cleaning drum (8), a ventilator (30)
for the liquid circulation and a condenser-separa-
tor system (33) connected to the drum (8) itself at
the end of the said drying circuit, the said plant
(1) further comprising a distillation apparatus (3),
returningly connected to the said tank (2) and to
a condensing device (15) for purifying the clean-
ing liquid, characterised by the fact that the said
drum (8) is housed in a chamber (9) of the said
distillation apparatus (3) and is externally heated
by the distillation vapours.

2. Aplantfor the dry-cleaning of various articles as
in claim 1, characterised by the fact of comprising
a collection bath (11) of the cleaning liquid con-
densed on contact with the cleaning drum (8), ar-
ranged inside the said distillation apparatus (3)
below the said drum (8), the said collection bath
(11) being in communication with a separator ap-
paratus (13) of foreign substances from the said
cleaning liquid.

3. Aplantfor the dry-cleaning of various articles, as
in claim 1, characterised by the fact that the said
distillation apparatus (3) is continuously activat-
ed.

4. Aplantfor the dry-cleaning of various articles as
in claim 1, characterised by the fact that the said
distillation apparatus (3) is discontinuously acti-

10

15

20

25

30

35

40

45

50

55

vated.

5. Aplant for the dry-cleaning of various articles as
in claim 1, characterised by the fact that the said
cleaning drum (8) exhibits an opening normally
closed by a valve (35), the said opening permit-
ting the entrance inside the container chamber
(9) of vapours deriving from the distillation.
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