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Description

[0001] The present invention generally refers to the
rinsing and drying of articles that have been subjected
to a washing process.

[0002] As itis known, a number of articles and work-
pieces are to be subjected to washing (for removing re-
siduals, oils, fats, etc.) in order to obtain a cleaned sur-
face in view of their intended use.

[0003] After the washing, such articles or workpieces
are to be subjected to a neutralization through one or
more rinsings to eliminate the traces of detergents. Fi-
nally, to prevent wet or damp areas from remaining on
the surfaces of the rinsed articles, which could start
chemical attacks (such as oxidations), or leave stains
or circles (due to deposits of a hard water or to other
reasons), the articles must be dried using particular
techniques.

[0004] At presentthe above final operations of rinsing
and drying are carried out in the atmospheric environ-
ment, that is in presence of the air components (oxygen,
moist, several vapors, etc.), as well as in presence of
the dusts always present in the air.

[0005] In spite of using proper ruses and the utmost
care, even with long treatment times, a satisfactory re-
sult is not always ensured.

[0006] Examples of cleaning apparatus and methods
using dripping of condensed vapors for obtaining a
cleaning and or rinsing effect over the articles are dis-
closed in US-A-5180438, EP-A1-642845 and EP-
A1-221028.

[0007] According to the teaching of these documents,
the vapor is admitted into a cleaning chamber when a
previously introduced media, e.g. a washing liquid, has
been already evacuated from the chamber.

[0008] Consequently, the dripping of the condensed
vapor occurs simultaneously over the entire exposed
surface of the articles.

[0009] The object of the present invention is to obtain
quickly and reliably dried articles that have been sub-
mitted to washing and rinsing processes, having a sur-
faces stainless and devoid of stains.

[0010] The above objects are achieved through a
process as claimed in claim 1 and an apparatus as
claimed in claim 5.

[0011] For a better understanding of the invention,
preferred but non limiting embodiments of the apparatus
and the process will be disclosed hereinbelow with ref-
erence to the attached drawings, in which:

Fig. 1is a schematic diagram illustrating the general
construction of an apparatus according to the inven-
tion; and

Fig. 2 is a schematic view of an alternate embodi-
ment of the tank.

[0012] With reference to Fig. 1, an apparatus accord-
ing to the invention comprises at least a rinsing tank 1
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adapted to contain the articles to be subjected to the
washing and/or rinsing and/or drying tratments, which
is designed to withstand the stresses due to pressures
both higher and lower than the atmospheric pressure as
well as to resist to oxidative agents.

[0013] The tank 1 can be hermetically closed by
means of a cover 2 that is manually or automatically op-
erated. Prefereably the apparatus comprises two of
such tanks so that in one of them a lot of articles can be
rinsed while in the other another lot of articles is being
dried.

[0014] Through a valve 15 the tank 1 communicates
with a vapor generator 3 having a capacity adequate to
the plant requirements. The heating source 30 of the va-
por generator can be one of the conventional sources,
such as an electric heater, a heat exchanger, a furnace
burning a liquid, solid or gasous fuel, a heat pump, a
sun-powered heater, a gas compressor, etc.

[0015] To the tank 1 it is further connected a vapor
cooling and condensing device 4. The condenser 4
comprises a container housing a coil 21 and can be se-
lectively communicated with the tank 1 through a valve
17.

[0016] A pumpingassembly 7 comprising a pump and
two valves 13 and 14, is connected to the bottom of the
tank 1 through a valve 12. This pumping assembly is
used for pumping the rinsing liquid into the tank 1 and
for its extraction. Valve 13 communicates the assembly
with a reservoir of rinsing liquid 19.

[0017] The apparatus is preferably equipped with a
storage tank 8 communicating with the tank 1 through
avalve 11 and a conduit length opening in the the upper
portion of the tank sidewall, for the pollutant or otherwise
harmful rinsing fluids. The apparatus of the invention fur-
ther comprises auxiliary components such as a cooling
device 5 and a pump-ejector assembly 6.

[0018] The cooling device 5 is of conventional design
and comprises a cylinder-piston assembly 27, a refrig-
erating coil 28 and a fan 29 and communicates through
a valve 21 with the cooling and condensing device 4.
[0019] The pump-ejector assembly 6 includes an
ejector 23, a pump 24 and a (second) condenser 25.
The ejector 23 communicates with the cooling and con-
densing device 4, whereas a valve 18 is interposed be-
tween the second condenser 25 and the cooling device
5.

[0020] The pump-ejector assembly 6 is used, when
required, for extracting from the tank 1 the condensed
fluids and possible gases that are not condensable
when the tank is under vacuum conditions. The assem-
bly 6 is preferably provided for ensuring the expulsion
of air that might have passed through the seals.
[0021] Although not shown in the drawings, the appa-
ratus of the invention comprises additional automation
devices such as valves, solenoid valves, automatic hy-
draulic cylinders, etc. All the valves and the devices of
the apparatus are controlled and operated by a central
control unit, preferably provided with a PLC or a pro-
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grammed microprocessor.

[0022] When the apparatus of the invention is ar-
ranged in an automated washing plant, its working is
properly coordinated with the working of the main plant.
[0023] According to an alternate embodiment, as
schematically shown in Fig. 2, a plate 22 is provided
within the tank 1A, this plate being cooled by a coil 26
at programmed times, thus acting as a condenser. Both
the additional plate 22 and the main condenser 4 can
be used for enhancing the drying stage. When using pol-
lutant fluids, the cooling is preferably carried out within
the tank 1 in order to strongly reduce the level of harmful
vapors and to generate a gas trap for retaining the va-
pors within the tank during the loading and unloading of
the articles.

[0024] The process of the invention will now be illus-
trated with reference to the above disclosed apparatus.
[0025] The operating cycle is started by introducing
the articles into the empty tank 1 after removing or open-
ing the cover 2. The articles can be positioned in the
rinsing tank 1 either manually or automatically and the
tank contains supporting means or devices (not shown)
accomodating the shape and types of the articles to be
rinsed.

[0026] After the articles have been properly arranged
in the rinsing tank, the cover 2 is tightly sealed and the
tank is filled with a rinsing liquid from the pump assembly
7 and the valve 11 is opened so that the air is expelled
from the tank 1 and forced into the air storage tank 8.
After the tank 1 has been filled with the rinsing liquid and
all the air has been expelled and/or transferred into the
air storage tank 8, the valve 11 is closed.

[0027] After the tank 1 has been loaded as desired
with the rinsing fluid, the articles are subjected to a con-
ventional rinsing cycle as desired or requested.

[0028] Then the rinsing liquid is slowly drained from
the tank through the pump assembly 7 and returned to
the reservoir 19. The drainage is slowly accomplished
in such a manner that the descending liquid surface
"washes" the articles located in the tank 1.

[0029] During the progressive drainage of the rinsing
liquid from the tank 1, valve 15 is opened for admitting
into the tank 1 a vapor under pressure from the gener-
ator 3, the vapor occupying the vacant space left by the
rinsing liquid being drained. The temperature of the va-
por from generator 3 is higher than that of the rinsing
liquid, and preferably the vapor is similar to the rinsing
liquid. In all cases the vapor is not of a type capable of
reacting with the rinsing liquid or causing other negative
phoenomena.

[0030] This vapor flows through the portions of the ar-
ticles emerging from the surface of the liquid being
drained and transfers thermal energy to the articles.
Since the emerging portions of the articles are initially
at the same temperature of the rinsing liquid (i.e. colder
than the incoming vapor), the vapor condensates over
the emerging portions of the articles and the droplets
run down the article surfaces with an additional rinsing
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or microwashing of said surfaces.

[0031] This process takes place in a continuous man-
ner on the surfaces that progressively emerge from the
liquid.

[0032] After the liquid has been completely drained
from the tank 1, the incoming hot vapor raises the tem-
perature of the article surfaces so that their temperature
tends to equal that of the incoming vapor.

[0033] The valve 15 is then closed thus stopping the
admission of the vapor, and by opening tha valve 17 the
tank 1, now emptied of any liquid, is communicated with
the cooling and condensing device (condenser) 4, sche-
matically represented in Fig. 1 by a tank housing a coil
21 in which a refrigerator flows. The vapor from the tank
1 progressively expands in the condenser 4 and the con-
densated vapor is collected within the tank, thus creat-
ing a vacuum within the tank 1. Since the articles are at
a suitable temperature and are covered by a liquid film,
the vacuum causes the boiling of the liquid film. The
thermal content of the articles can be enough to contin-
ue the boiling process until the complete vaporization of
the liquid covering the articles, also thanks to the degree
of the vacuum produced.

[0034] In case the articles are not completely dry at
the end of the above vacuum forming stage, due to an
insufficient amount of thermal energy stored by them,
another drying cycle is carried out. Hot vapor is again
admitted into the tank 1, then this additional admission
is stopped and vacuum is again generated in the tank
1, so that the liquid film over the articles completely con-
densates and the article surfaces become completely
dried. If necessary two or more drying steps are carried
out until the article surfaces are completely dried.
[0035] When the articles are only to be dried, instead
of being subjected to a full rinsing and drying treatment,
the above sequence of operations is correspondently
shortened. More particularly, the articles are arranged
within the tank 1 and the cover 2 is airtigh closed. Then
the tank 1 is communicated with the storage tank 8 by
opening the valve 11 so that the air within the tank 1 can
migrate into tank 8, and the valve 15 towards the vapor
generator 3 is opened. Then the valve 11 in the conduit
communicating the tank 1 with the tank 8 is closed, while
maintaning open the valve 15 that allows the admission
into the tank 1 of vapor that heats the articles.

[0036] Once a desired level of heating (i.e. thermal
energy stored by the articles) has been reached, the ad-
mission of vapor is stopped and the tank 1 is communi-
cated with the condenser 4, and in case with the ejector
6. This way an adequate vacuum level is generated in
the tank 1 for boiling the liquid film covering the articles
as a result of the condensation on their surfaces.
[0037] After a certain time interval, the whole liquid
film covering the articles has been evaporated, that is if
the thermal energy stored by the articles is large
enough. In case the film is not completely evaporated,
because of the small level of the thermal energy stored
in the articles, the cycle is repeated.



5 EP 0 747 140 B1 6

[0038] Itis pointed out that in the initial stage of heat-
ing the articles, the vapor condensates over the articles
since it is warmer than the articles, thus forming a liquid
film that achieves a rinsing by dripping along theirs sur-
faces, and although modest this rinsing is very effective,
particularly at the interface liquid-vapor.

[0039] In the above described process the vacuum
within the tank 1 has been generated by the communi-
cation with the condenser 4. On the other hand, such
vacuum could be generated by cooling a surface 22 lo-
cated within the tank 1, as shown in Fig. 2. This ap-
proach can be either an alternative to the condenser or
an addition to the condenser.

[0040] The invention accomplishes the following ad-
vantages over the prior art apparatuses and processes.

- The time interval between two subsequent cycles
are reduced.

- The articles are dried in an environment that is ex-
tremely clean and not oxidative.

- The drying temperature is kept low.

- Thearticles are cleaned at a very high degree (such
as that required for example in ball bearings, lenses
of optical devices, in mechanical components using
very thin capillary tubes, etc.).

[0041] The process is ecological in that the emission
of pollutants into the environment is null or negligible,
as a function of the type of fluid that is used.

[0042] The apparatus works with any type of fluid or
other substance that is evaporable at a pressure lower
or higher than the atmospheric pressure.

[0043] When the articles do not require a particularly
accurate washing, the process of the invention can re-
place the whole washing cycle, while maintaining unal-
tered the working principle.

Claims

1. A process for rinsing articles comprising the steps
of:

a) positioning the articles to be treated within a
tank (1) and hermetically closing said tank (1);
b) filling said tank (1) with a rinsing liquid, while
at the same time expelling me air presentin the
tank (1);

c) slowly draining the rinsing liquid from said
tank (1);

d) admitting into said tank (1) a flow of hot vapor
having a temperature higher than that of the
rinsing liquid;

e) maintaining the flow of hot vapor after the
complete drainage of the rinsing liquid and until
said articles store a given amount of thermal
energy;

f) stopping the flow of hot vapor and creating a
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vacuum within said tank (1) for causing boiling
of the liquid film covering the articles until they
are completely dry;

g) opening said tank (1) and removing said
rinsed and dried articles,

characterized in that step c) and d) are carried out
simultaneously so that the vapor condensates over
the surfaces of the articles while they progressively
emerge from the descending rinsing liquid, whereby
an additional washing is obtained by the dripping of
the liquid film covering said articles.

A process as claimed in claim 1, characterized in
that said vacuum is generated by communicating
said tank (1) with a cooling and condensing device

(4).

A process as claimed in claim 1, characterized in
that said vacuum is generated by cooling a surface
(22) located within the tank (1A).

A process as claimed in the preceding claims, char-
acterized in that said articles in the rinsing tank (1)
are initially cooled by the rinsing liquid so that when
said rinsing liquid is slowly drained their emerging
portions act as condensation bodies for the incom-
ing hot vapor and are covered by a liquid film that
drips down the article surfaces achieving a microw-
ashing of said surfaces.

Apparatus for carrying out the process in claim 1
comprising:

- atleast a rinsing tank (1) that can be hermeti-
cally closed by means of a cover (2) for con-
taining said articles;

- a vapor generator (3) connected to said tank
(1) through a first valve (15);

- apumping assembly (7) connected to the tank
(1) through a second valve (12) for pumping the
rinsing liquid into said tank (1) and for extracting
said rinsing liquid therefrom;

- avapor cooling and condensing device (4) con-
nected to said tank (1) through a third valve
(17),

characterized in that said apparatus further com-
prises a central control unit adapted to control and
operate the admission in said tank (1) of hot vapor
through said first valve (15) and simultaneously to
release second valve (12) to drain the rinsing liquid
off said tank (1) through said second valve (12)

An apparatus as claimed in claim 5, characterized
in that said means for controlling and operating
comprise a PLC or a programmed microprocessor.
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An apparatus as claimed in claim 5 or 6, character-
ized in that it further comprises a storage tank (8)
communicating with said tank (1) through a fourth
valve (11) for storing the air expelled from the tank
(1) when the rinsing fluid is polluting or harmful.

An apparatus as claimed in claim 5 to 7, character-
ized in that it further comprises a cooling device (5)
including a cylinder-piston assembly (27), a refrig-
erating coil (28) and a fan (29) and communicating
through a fifth valve (21) with said cooling and con-
densing device (4).

An apparatus as claimed in claims 5 to 8, charac-
terized in that it further comprises a pumpejector
assembly (6) for extracting from the tank (1) con-
densed fluids and gases that have not condensated
when the tank is in a vacuum condition, said pump-
ejector assembly (6) including an ejector (23), a
pump (24) and a second condenser (25), with said
ejector (23) communicating with said cooling and
condensing device (4), and a sixth valve (18) being
located between the second condenser (25) and
the cooling device (5).

An apparatus as claimed in claims 5 to 9, charac-
terized in that a plate (22) that can be cooled by a
coil (26) is provided within the tank (1A).

An apparatus as claimed in claims 5 to 10, charac-
terized in that it comprises two rinsing tanks.

Patentanspriiche

1.

Verfahren zum Spilen von Gegenstanden mit den
Schritten

a) Positionieren der zu behandelnden Gegen-
stédnde in einem Behalter (1) und hermetisches
Verschliessen des Behalters (1),

b) Fullen des Behélters (1) mit einer Spulflis-
sigkeit, wahrend gleichzeitig in dem Behalter
(1) vorhandene Luft verdrangt wird,

c) langsames Abfliessenlassen der Spiilflis-
sigkeit aus dem Behalter (1),

d) Zugeben eines Stroms von heissem Dampf
in den Behalter (1) mit einer Temperatur, die h6-
her ist als die der Spllflissigkeit in den Behal-
ter (1),

e) Aufrechterhalten des Stroms des heissen
Dampfs nach dem vollstandigen Abfliessenlas-
sen der Spllflissigkeit und bis die Gegenstan-
de eine gegebene Menge thermischer Energie
speichern,

f) Anhalten des Stroms von heissem Dampf
und Erzeugen eines Vakuums in dem Behalter
(1), um ein Sieden des die Gegenstande be-
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deckenden Flissigkeitsfilms herbeizufiihren,
bis sie vollstandig trocken sind,

g) Offnen des Behalters (1) und Entfemen der
gesplulten und getrockneten Gegenstande,

dadurch gekennzeichnet,

- dass Schritt c) und d) gleichzeitig ausgefihrt
werden, so dass der Dampf tUber den Oberfla-
chen der Gegenstande kondensiert, wahrend
sie fortschreitend aus der absinkenden
Spilflissigkeit auftauchen, wodurch ein zu-
satzliches Waschen durch das Abtropfen des
die Gegenstande bedeckenden Flussigkeits-
films erreicht wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Vakuum durch Verbinden des
Behalters (1) mit einer kiihlenden und kondensie-
renden Vorrichtung (4) erzeugt wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Vakuum durch Kiihlen einer
Oberflache (22) erzeugt wird, die in dem Behalter
(1A) angeordnet ist.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Gegen-
stdnde in dem Spllbehalter (1) am Anfang durch
die Spulflissigkeit geklhlt werden, so dass, wenn
die Spulflissigkeit langsam abfliessen gelassen
wird, die auftauchenden Teile der Gegenstande als
Kondensationskorper fir den hereinkommenden
heissen Dampf wirken und von einem Flussigkeits-
film bedeckt werden, der an den Gegenstandsober-
flachen nach unten tropft, wodurch ein Mikrowa-
schen dieser Oberflachen erreicht wird.

Vorrichtung zur Durchfiihrung des Verfahrens nach
Anspruch 1

- mit wenigstens einem hermetisch mittels eines
Deckels (2) verschliessbaren Spiilbehalter (1)
fur die Aufnahme der Gegenstande,

- mit einem Dampferzeuger (3), der mit dem Be-
halter (1) Uber ein erstes Ventil (15) verbunden
ist,

- mit einer Pumpanordnung (7), die mit dem Be-
halter (1) Uber ein zweites Ventil (12) zum Pum-
pen der Spllflissigkeit in den Behéalter (1) und
zum Abziehen der Spiilflissigkeit aus ihm ver-
bunden ist, und

- miteiner kiihlenden und kondensierenden Vor-
richtung (4) fir den Dampf, die mit dem Behal-
ter (1) Uber ein drittes Ventil (17) verbunden ist,

dadurch gekennzeichnet, dass die Vorrichtung
weiterhin
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- eine zentrale Steuereinheit fiir die Steuerung
und Ausflihrung der Zugabe von heissem
Dampfin den Behalter (1) durch das erste Ven-
til (15) und gleichzeitig fur die Freigabe des
zweiten Ventils (12) zum Abfliessenlassen der
Spiilflissigkeit aus dem Behalter (1) durch das
zweite Ventil (12).

Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Steuer- und Betriebseinrichtung
einen PLC oder einen programmierten Mikropro-
zessor aufweist.

Vorrichtung nach Anspruch 5 oder 6, dadurch ge-
kennzeichnet, dass sie weiterhin einen mit dem
Behalter (1) Uber ein viertes Ventil (11) in Verbin-
dung stehenden Speicherbehalter (8) zum Spei-
chern der aus dem Behélter (1) verdrangten Luft
aufweist, wenn das Spilfluid verunreinigend oder
schadlich ist.

Vorrichtung nach Anspruch 5 bis 7, dadurch ge-
kennzeichnet, dass sie weiterhin eine Kiihlvorrich-
tung (5) mit einer Zylinder-Kolben-Anordnung (27),
einer Kihlschlange (28) und einem Geblase (29)
aufweist und tber ein fiinftes Ventil (21) mit der kiih-
lenden und kondensierenden Vorrichtung (4) in Ver-
bindung steht.

Vorrichtung nach den Anspriichen 5 bis 8, dadurch
gekennzeichnet, dass sie weiterhin eine Saug-
strahlpumpenanordnung (6) zum Abziehen kon-
densierter Fluide und Gase aus dem Tank (1) auf-
weist, die nicht kondensiert sind, wenn sich der Be-
halter im Vakuumzustand befindet, wobei die Saug-
strahlpumpanordnung (6) einen Strahlsauger (23),
eine Pumpe (24) und einen zweiten Kondensator
(25) aufweist, der Strahlsauger (23) mit der kiihlen-
den und kondensierenden Vorrichtung (4) in Verbin-
dung steht und ein sechstes Ventil (18) zwischen
dem zweiten Kondensator (25) und der Kiihlvorrich-
tung (5) angeordnet ist.

Vorrichtung nach den Anspriichen 5 bis 9, dadurch
gekennzeichnet, dass in dem Behalter (1A) eine
Platte (22) vorgesehen ist, die von einer Schlange
(26) geklhlt werden kann.

Vorrichtung nach den Anspriichen 5 bis 10, da-
durch gekennzeichnet, dass sie zwei Spulbehal-
ter aufweist.

Revendications

1.

Processus pour rincer des articles, comprenant les
étapes de :
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a) positionnement des articles a traiter a l'inté-
rieur d'un réservoir (1) et fermeture hermétique
dudit réservoir (1) ;

b) remplissage dudit réservoir (1) avec un liqui-
de de ringage, tout en expulsant l'air présent
dans le réservoir (1) ;

c) drainage lent du liquide de ringage dudit ré-
servoir (1) ;

d) admission dans ledit réservoir (1) d'un flux
de vapeur chaude ayant une température su-
périeure a celle du liquide de ringage ;

e) maintien du flux de vapeur chaude aprés le
drainage complet du liquide de ringage et jus-
qu'a ce que lesdits articles stockent une quan-
tité donnée d'énergie thermique ;

f) arrét du flux de vapeur chaude et création
d'un vide a l'intérieur dudit réservoir (1) pour
provoquer une ébullition du film de liquide re-
couvrant les articles jusqu'a ce qu'ils soient
complétement secs ;

g) ouverture dudit réservoir (1) et retrait desdits
articles rincés et séchés,

caractérisé en ce que lesdites étapes c) et d) sont
effectuées simultanément, de telle sorte que la va-
peur se condense sur les surfaces des articles tan-
dis qu'ils émergent progressivement du liquide de
ringage descendant, a la suite de quoi un lavage
supplémentaire est obtenu par le ruissellement du
film de liquide recouvrant lesdits articles.

Processus selon la revendication 1, caractérisé en
ce que ledit vide est généré en faisant communi-
quer ledit réservoir (1) avec un dispositif (4) de re-
froidissement et de condensation.

Processus selon la revendication 1, caractérisé en
ce que ledit vide est généré par refroidissement
d'une surface (22) située a l'intérieur du réservoir
(1A).

Processus selon les revendications précédentes,
caractérisé en ce que lesdits articles dans le ré-
servoir de ringage (1) sont refroidis initialement par
le liquide de rincage, de telle sorte que lorsque ledit
liquide de ringage est drainé lentement, leurs par-
ties émergeantes agissent comme des corps de
condensation pour la valeur chaude entrante et
sont recouverts par un film liquide qui ruisselle vers
le bas des surfaces d'articles, en obtenant un micro-
lavage desdites surfaces.

Appareil pour la mise en oeuvre du processus selon
la revendication 1, comprenant :

- au moins un réservoir de ringage (1) qui peut
étre fermé de maniere hermétique au moyen
d'un couvercle (2), pour contenir lesdits
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articles ;

- un générateur (3) de vapeur relié audit réser-
voir (1) par l'intermédiaire d'une premiére sou-
pape (15) ;

- un assemblage de pompage (7) relié au réser-
voir (1) par l'intermédiaire d'une deuxiéme sou-
pape (12) pour pomper le liquide de ringage
dans ledit réservoir (1) et pour extraire de celui-
ci ledit liquide de ringage ;

- un dispositif (4) de refroidissement et de con-
densation de vapeur relié audit réservoir (1) par
I'intermédiaire d'une troisieme soupape (17),

caractérisé en ce que ledit appareil comprend en
outre une unité de commande centrale apte a com-
mander et a actionner I'admission dans ledit réser-
voir (1) de valeur chaude par l'intermédiaire de la-
dite premiere soupape (15) et a libérer simultané-
ment une deuxiéme soupape (12) pour drainer le
liquide de ringage dudit réservoir (1) par l'intermé-
diaire de ladite deuxiéme soupape (12).

Appareil selon la revendication 5, caractérisé en
ce que ledit moyen pour commander et actionner
comprend un PLC ou un microprocesseur program-
mé.

Appareil selon la revendication 5 ou 6, caractérisé
en ce qu'il comprend en outre un réservoir de stoc-
kage (8) communiquant avec ledit réservoir (1) par
l'intermédiaire d'une quatriéme soupape (11) pour
stocker I'air expulsé du réservoir (1) lorsque le liqui-
de de ringage est polluant ou dangereux.

Appareil selon les revendication 5 a 7, caractérisé
en ce qu'il comprend en outre un dispositif de re-
froidissement (5) comportant un assemblage a cy-
lindre-piston (27), un serpentin réfrigérant (28) etun
ventilateur (29) et communiquant par l'intermédiaire
d'une cinquiéme soupape (21) avec ledit dispositif
(4) de refroidissement et de condensation.

Appareil selon les revendications 5 a 8,
caractérisé en ce qu'il comprend en outre un as-
semblage (6) a pompe-éjecteur pour extraire du ré-
servoir (1) des fluides et des gaz condensés qui
n'ont pas été condensés lorsque le réservoir était
dans une condition de vide, ledit assemblage (6) a
pompe-éjecteur comportant un éjecteur (23), une
pompe (24) et un deuxieme condenseur (25), ledit
éjecteur (23) communiquant avec ledit dispositif (4)
de refroidissement et de condensation, et une sixié-
me soupape (18) située entre le deuxiéme conden-
seur (25) et le dispositif de refroidissement (5).

Appareil selon les revendications 5 a 9, caractérisé
en ce qu'une plaque (22) qui peut étre refroidie par
un serpentin (26) est disposée a l'intérieur du réser-
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voir (1A).

11. Appareil selon les revendications 5 a 10, caracté-

risé en ce qu'il comprend deux réservoirs de rin-
cage.
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