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solvent vapour in one pass. The present invention has been made to solve
The present invention relates to a solvent re-  the foregoing problems, and
it is therefore an ob- covering system for a cleaning machine for clean-
ject of the present invention to provide a solvent ing articles, such as
machine parts, electronic parts   5   recovering system  capable of
removing solvent or medical instruments, to remove the solvent from  from
articles, such as machine parts, electronic solvent-cleaned articles and to
recover the same   parts or medical instruments, cleaned by liquid- without
releasing the solvent into the atmosphere.  phase cleaning or vapor-phase
cleaning and wetted It has been a conventional practice to take out  by the
solvent, and capable of recovering the sol- cleaned articles from a
cleaning tank and to subject  10  vent so that the injurious solvent may
not be re- the articles to natural drying or to forced drying to  leased
into the atmosphere. remove the solvent wetting the articles, so that the
solvent is released in vapor into the atmosphere.  BRIEF DESCRIPTION OF THE
DRAWINGS Accordingly, injurious solvents, the dispersion of which in the
atmosphere is not desirable, such as   is  The above and other objects,
features and ad- trichloroethylene and trichlorotrifluoroethane, cause
vantages of the present invention will become more harm on health and air
pollution.                  apparent from the following description taken
in Known solvent recovering systems for recover-  connection with the
accompanying drawings, in ing such solvents employ an adsorbent or a con-
which: denser. These known solvent recovering systems   20  Figure 1 is a
schematic sectional view of a are unable to remove such injurious solvents
per-    cleaning machine equipped with a solvent re- fectly from gases
containing the injurious solvents  covering system in a first embodiment
accord- because the gases containing the injurious solvents  ing to the
present invention, in a cleaning opera- are passed only once through the
solvent recover-    tion; ing systems.                                  25
Figure 2 is a sectional view, similar to Fig. 1, WO-A-81/02625 discloses a
cleaning machine        showing the cleaning machine in a solvent re-
having a solvent recovery system with the features   covering operation;
recited in the precharacterising portion of claims 1  Figure 3 is a
schematic sectional view of a and 2.
cleaning machine equipped with a solvent re- Having regard to
WO-A-81/02625, the present  30    covering system in a second embodiment
ac- invention is characterised by means for continu-     cording to the
present invention; ously and repeatedly circulating said gas between
Figure 4 is a schematic sectional view of a the solvent recovering unit and
the treatment        cleaning machine equipped with  a solvent re- chamber
via the circulation passage.                 covering system in a third
embodiment accord- EP-A-34290 discloses a cleaning device having   35
ing to the present invention; and a solvent recovery system with the
features recited  Figure 5 is a schematic sectional view of a in the
precharacterising portion of claim 3.         cleaning machine equipped
with a solvent re- Having regard to EP-A-34290, the present in-
covering system in a fourth embodiment accord- vention is characterised by
a solvent recovering     ing to the present invention. unit for separating
solvent from a gas containing   40 vapour of the solvent, circulation
passages con-   DESCRIPTION OF THE PREFERRED EMBODI- necting the solvent
recovering unit to the cleaning  MENTS tank, and means for continuously and
repeatedly circulating said gas between the solvent recovering   Preferred
embodiments of the present inven- unit and the treatment chamber via the
circulation   45  tion will be described hereinafter with reference to
passages, the cleaning tank being capable of serv-  the accompanying
drawings, in which like or cor- ing both as a cleaning tank and as a
treatment     responding parts are denoted by the same refer- tank.
ence characters. Continuous, repeated circulation of the solvent-
containing gas ensures substantially complete re-  so  First Embodiment
(Figs. 1 and 2) moval of solvent vapour from the treatment cham- ber and
thus substantially prevents emission of       Referring to Figs. 1 and 2, a
cleaning table 1 solvent vapour into the atmosphere when the sol-  for
supporting articles 2 to be cleaned is vertically vent-cleaned articles are
removed from the treat-  movable. The cleaning table 1 is shifted
vertically ment chamber. Further, the solvent removing unit  55  between a
cleaning chamber 4 for cleaning the can be relatively small, simple and
inexpensive,   articles 2 mounted on the cleaning table 1 and a even if the
solvent vapour is difficult to remove, as  treatment chamber 5 disposed
above the cleaning it does not need to remove substantially all of the
chamber 4 by an appropriate shifting mechanism 3 



2    3                 EP 0 392 758 B1                    4 provided with a
driving device, such as a pneu-    the articles 2 have thus been cleaned,
the shifting matic cylinder actuator, a hydraulic cylinder ac-  mechanism 3
raises the cleaning table 1 supporting tuator or a chain-drive mechanism.
The cleaning   the articles 2 to place the cleaning table 1 support-
chamber 4 and the treatment chamber 5 can be      ing the articles 2 within
the treatment chamber 5 isolated from each other by a pair of flat doors 6
5   disposed above the cleaning chamber 4. Then, the fixed respectively to
support shafts 8 rotatably sup-  opening 11 is closed automatically by the
doors 6 ported respectively at the opposite ends of the   in the previously
stated manner to isolate the lower surface of the cleaning table 1.
Operating   cleaning chamber 4 and the treatment chamber 5 arms 10 are
fixed to the shafts 8 so as to extend  from each other. The doors 6 may be
operated outward from the opposite sides of the lower sur-  10  manually to
close the opening 11, the opening 11 face of the cleaning table 1,
respectively. Pressing  may be closed by any other suitable closing members
17 are attached to the bottom wall of the  means, such as a shutter, and
the closing means treatment chamber 5 at positions corresponding to  may be
operated manually or may be operated the operating arms 10. An opening 11
is formed in  automatically to close the opening 11 upon the the bottom
wall of the treatment chamber 5 to  15  detection of placement of the
cleaning table 1 receive the cleaning table 1 therethrough into the
supporting the articles 2 in place within the treat- treatment chamber 5.
As the cleaning table 1 is    ment chamber 5 by an appropriate sensor.
raised into the treatment chamber 5, the operating    The gas containing
the vapor of the solvent is arms 10 are brought into engagement with the
circulated repeatedly and continuously through the pressing members 17 and,
as the cleaning table 1   20  treatment chamber 5, the circulation passages
16 is raised further, the operating arms 10 are pressed  and the solvent
recovering unit 15 until the vapor of by the pressing members 17 to swing
the doors 6    the solvent is removed completely from the gas by in a
closing direction, and the opening 11 is closed  the solvent recovering
unit 15, so that the solvent by the doors 6 upon the arrival of the
cleaning    14 wetting the articles 2 can surely be removed table 1 at a
predetermined position within the treat-  26  from the articles 2. After
the solvent has completely ment chamber 5. Thus, the cleaning chamber 4
been removed from the articles 2, the articles 2 are and the treatment
chamber 5 are isolated from      taken, out from the treatment chamber 5,
so that each other by the doors 6 while the cleaning table  the injurious
gas containing the solvent is not re- 1 is held in the treatment chamber 5.
The doors 6  leased into the atmosphere and the operator is able may be
substituted by any suitable closing means   30  to carry out the cleaning
operation safely without capable of closing the opening 11, such as a
inhaling the injurious gas. shutter.
Since the articles 2 wetted by the solvent 14 is Normally, the opening 11
formed in the bottom  transferred from the cleaning chamber 4 to the wall
of the treatment chamber 5 is covered with a  treatment chamber 5 for
solvent removal without simple lid 12 provided in the treatment chamber 5
35  being exposed to the external atmosphere and the to keep the opening 11
closed while the cleaning   articles 2 need not be transported to the
solvent table 0 supporting the articles 2 is placed within the  recovering
unit 15 by a transporting device, the cleaning chamber 4. When the cleaning
table 1 is   solvent 14 is prevented from dispersing into the raised, the
lid 12 is lifted up as shown in Fig. 2 by  atmosphere. rods 13 projecting
upward from the upper surface   40 of the cleaning table 1 to open the
opening 11.    Second Embodiment (Fig. 3) A solvent recovering unit 15 for
recovering a solvent 14 wetting the article 2 from the articles 2
Referring to Fig. 3, a cleaning tank 4 is pro- is connected by circulation
passages 16 to the     vided with a cleaning mechanism. The cleaning
treatment chamber 5 to circulate a gas containing   45  tank 4 is connected
through a drain valve 18 (sol- the vapor of the solvent 14 through the
treatment  vent draining means) to a solvent reservoir tank 20 chamber 5
and the solvent recovering unit 15. The  for containing a solvent 14. The
solvent 14 is solvent recovering unit 15 may be provided with an  supplied
from the solvent reservoir 20 to the clean- adsorbent, such as activated
carbon, capable of    ing tank 4 by a pump 21 (solvent supply means).
adsorbing the solvent 14 or a cooling device ca-  so   The cleaning tank 4
serves also as an evaporation pable of condensing the vapor of the solvent
14.   chamber. In subjecting the articles 2, such as machine      After the
cleaning operation has been com- parts, electronic parts or medical
instruments, to  pleted, the drain valve 18 is opened to drain the
liquid-phase cleaning or vapor-phase cleaning, the  solvent 14 completely
from the cleaning tank 14 



shifting mechanism  3 is actuated to place the   55  into the solvent
reservoir tank 20, and then a sol- cleaning table 1 supporting the articles
2 within the  vent recovering unit 15 is actuated. A gas contain- cleaning
chamber 4 for the liquid-phase cleaning  ing the vapor of the solvent 14 is
circulated repeat- and/or vapor-phase cleaning of the articles 2. After
edly through the cleaning tank 4 serving also as an 3    5
EP 0 392 758B1                    6 evaporation chamber, circulation
passages 16 and  machine 7 by suitable means, such as bolts or the solvent
recovering unit 15 to remove the sol-  welding, so as to communicate with
the interior of vent evaporated from the articles 2 completely   the
cleaning machine 7 respectively by means of from the gas. After the solvent
has thus been     the openings 22 and 23. The solvent recovering removed
completely, the articles 2 are taken out   5   system 37 must be provided
on the side of the from the cleaning tank 4. In case the cleaning tank
outlet opening 23. It is desirable to provide the 4 requires maintenance or
repair, the solvent 14  solvent recovering system 37 also on the side of
contained in the cleaning tank 4 is removed com-  the inlet opening 22.
Treatment chambers 5 are pletely by the same procedure to prevent the sol-
connected respectively to the inlet opening 22 and vent 14 from dispersing
into the atmosphere. The  10  the outlet opening 23. Solvent recovering
units 15 use of the cleaning tank 4 also for evaporating the  are connected
to the treatment chambers 5 by solvent simplifies the cleaning machine.
circulation passages 16 to recover the solvent evaporated from the articles
2 and the solvent Third Embodiment (Fig. 4)
discharged from the cleaning machine 7 through 15  the openings 22 and 23
into the treatment cham- A solvent recovering system in a third embodi-
bers 5. ment according to the present invention is incor- porated into an
existing cleaning machine 7 as    Fourth Embodiment (Fig. 5) shown in Fig.
4.Referring to Fig. 4. The cleaning machine 7 is provided with an inlet
opening 22 and   20  As shown in Fig. 5, a solvent recovering sys- an
outlet opening 23 respectively in its opposite  tern in a fourth embodiment
according to the side walls. Articles 2 to be cleaned are put into the
present invention is constructed integrally with a cleaning machine 7
through one of the openings,  cleaning machine 7. A circulation passage 16
is for example, the inlet opening 22, and are taken  formed over the
cleaning machine 7 and a solvent out through the other opening, for
example, the  25  recovering unit 15 comprising a plurality of solvent
outlet opening 23. While the articles 2 are trans-  recovering elements is
disposed within the circula- ported through the cleaning machine 7 from the
tion passage 16. inlet opening 22 to the outlet opening 23, the       The
cleaning machine 7 has a cleaning cham- articles 2 are cleaned perfectly.
The articles 2 fed  ber 4 and a treatment chamber 5 formed on top of by a
conveyor 24 through the inlet opening 22 to  30  the cleaning chamber 4. An
opening 11 is formed the cleaning machine 7 are lifted through a lifting
in the, bottom wall of the treatment chamber 5 and chamber 26 by a lifter
operated by a vertical cyl-  is covered with a lid 12 to close the opening
11 inder actuator 25 disposed outside the cleaning  while articles 2 are
being cleaned in the cleaning machine 7 to an upper transporting chamber 27
of  chamber 4. The articles 2 are mounted on a clean- the cleaning machine
7. Then, the articles 2 are  35  ing table 1. The size of the cleaning
table 1 is placed on a carriage 30 operated by a horizontal  greater than
that of the opening 11. When the cylinder actuator 28 for horizontally
transporting the  cleaning table 1 is raised to its uppermost position,
articles 2. The carriage 30 transports the articles 2  the lid 12 is lifted
up by rods 13 attached upright to into a liquid-phase cleaning chamber 31
formed   the cleaning table 1, and the opening 11 is closed contiguously
with the lifting chamber 26. Then, the   40  by the cleaning table 1 as
indicated by alternate articles 2 are immersed in a solvent 14 contained
long and two short dashes lines in Fig. 5 to isolate in the cleaning
chamber 31 by a vertical cylinder  the cleaning chamber 4 and the treatment
chamber actuator 32 for liquid-phase cleaning. A cleaning  5 from each
other. vapor is supplied from a vapor producing chamber     The circulation
passage 16 is formed around 33 formed contiguously with the liquid-phase
clean-  45  the treatment chamber 5, and the solvent recover- ing chamber
31 through a passage 34 into the      ing unit 15 is disposed within the
circulation pas- liquid-phase cleaning chamber 31 for vapor-phase  sage 16.
Each solvent recovering element is pro- cleaning in a space over the
solvent 14 contained  vided with a replaceable cartridge containing an in
the liquid-phase cleaning chamber 31. After the  adsorbent 41 capable of
adsorbing the solvent, completion of vapor-phase cleaning, the articles 2
so  such as activated carbon. A fan 43 for forcing the 



are transported horizontally by the carriage 30 to a  vapor of the solvent
to flow into the circulation position above a lowering chamber 35, the
articles  passage 16 is disposed near an outlet opening 42 2 are lowered
through the lowering chamber 35 by  formed in one side wall of the
treatment chamber a vertical cylinder actuator 36, and then the articles
5, and an inlet opening 44 is formed in the op- 2 are taken outside the
cleaning machine 7 through   55  posite side wall of the treatment chamber
5 for the the outlet opening 23.                           forced
circulation of the gas containing the vapor of Solvent recovering systems
37 are joined re-  the solvent through the circulation passage 16.
spectively to the opposite side walls of the cleaning 4    7
EP 0 392 758 B1                    8 After raising the cleaning table to
its uppermost  comparatively small. Accordingly, the solvent re- position
indicated by alternate long and two short  covering system of the present
invention is rela- dashes lines in Fig. 5, where the upper surface of
tively small in size, is inexpensive and is highly the cleaning table 1 is
in close contact with the  capable of removing the solvent from the gas
con- lower surface of the bottom wall of the treatment   5   taining the
vapor of the solvent. chamber 5 to close the opening 11 so that the
Furthermore, since the gas containing the va- cleaning chamber 4 and the
treatment chamber 5     por of the solvent is circulated through the
circula- are isolated from each other, the fan 43 is actuated  tion
passages between the treatment chamber and to circulate the air containing
the vapor of the  the solvent recovering chamber and no gas is solvent
forcibly through the circulation passage 16  10  discharged outside the
solvent recovering system, and thereby the solvent contained in the
circulated  the solvent recovering system does not need any air is adsorbed
by the adsorbent 41. The air is    discharge duct, is inexpensive and
requires rela- circulated repeatedly and continuously through the  tively
small floor space. Still further, since the gas circulation passage 16 and
the treatment chamber   is not discharged outside the solvent recovering 5
to recover completely the solvent evaporated   15  system and no air is
introduced into the solvent from the articles 2 by the solvent recovering
unit  recovering system, there is no possibility that mois- 15. After the
solvent has completely been recov-  ture contained in the atmosphere is
mixed in the ered, the articles 2 are taken out from the treat-  recovered
solvent, and hence the recovered sol- ment chamber 5. Thus, the dispersion
of the injur-  vent has a high purity. ious gas into the atmosphere is
prevented and the   20 operator is able to engage safely in the cleaning
Claims operation without inhaling the injurious gas. The replaceable
cartridges of the solvent recovering   1. A solvent recovering system for
recovering sol- unit 15 facilitate changing the adsorbent 41, so that  vent
wetting  solvent-cleaned  articles  (2) the solvent recovering unit 15 is
able to function   25  cleaned in a cleaning chamber (4) of a clean-
constantly at a high adsorption efficiency.           ing machine, the
solvent recovering system Thus, according to the present invention, the
comprising a treatment chamber (5), means for treatment chamber for
containing articles, such as    isolating the treatment chamber (5) from
the machine parts, electronic parts or medical instru-    cleaning chamber
(4) when solvent-cleaned ar- ments, cleaned by liquid-phase cleaning or
vapor-  30  ticles (2) are in the treatment chamber (5), a phase cleaning
and wetted by the solvent, and the     solvent recovering unit (15) for
separating sol- solvent recovering unit are connected by the cir-     vent
from a gas containing vapour of the sol- culation passages to circulate the
vapor of the       vent, and a circulation passage (16) connecting solvent
evaporated from the articles wetted by the    the solvent recovering unit
(15) to the treat- solvent repeatedly and continuously through the   35
ment chamber (5), characterised by means for solvent recovering unit.
Accordingly, even a solvent  continuously and repeatedly circulating said
difficult to recover by a single cycle of circulation  gas between the,
solvent recovering unit (15) through the solvent recovering unit can surely
be     and the treatment chamber (5) via the circula- recovered. The
dispersion of the solvent can be       tion passage (16). prevented by
taking out the articles from the treat-  40 ment chamber after the solvent
evaporated from     2. A solvent recovering system for recovering sol- the
articles has completely been removed and re-      vent wetting
solvent-cleaned  articles  (2) covered from the gas circulated through the
solvent   cleaned in a cleaning chamber (4) of a clean- recovering unit.
ing machine, comprising: a cleaning table (1) If it is desired to recover
the solvent evap-  45  for supporting articles (2) to be cleaned; a orated
from the articles by a single cycle of circula-  shifting mechanism (3) for
shifting the cleaning 



tion through a solvent recovering unit, the solvent   table (1) back and
forth between the cleaning recovering system must have a large solvent re-
chamber (4) and a treatment chamber (5) covering ability, the solvent
recovering system       formed contiguously with the cleaning chamber must
be constructed in a large size, and hence the   50  (4); isolating means
capable of isolating the solvent recovering system will be expensive. Ac-
treatment chamber (5) and the cleaning cham- cording to the present
invention, since the gas       ber (4) from each other when the cleaning
containing the vapor of the solvent is circulated     table (1) is shifted
from the cleaning chamber repeatedly and continuously through the solvent
(4) to place solvent-cleaned articles (2) within recovering unit, the
circulation passages and the   55  the treatment chamber (5); a solvent
recover- treatment chamber, the solvent can completely be      ing unit
(15) for separating solvent from a gas removed from the circulated gas even
if the solvent   containing vapour of the solvent; and a circula-
recovering ability of the solvent recovering unit is  tion passage (16)
connecting the solvent re- 5    7                 EP 0 392 758 B1
8 After raising the cleaning table to its uppermost  comparatively small.
Accordingly, the solvent re- position indicated by alternate long and two
short  covering system of the present invention is rela- dashes lines in
Fig. 5, where the upper surface of  tively small in size, is inexpensive
and is highly the cleaning table 1 is in close contact with the   capable
of removing the solvent from the gas con- lower surface of the bottom wall
of the treatment   5   taining the vapor of the solvent. chamber 5 to close
the-opening 11 so that the          Furthermore, since the gas containing
the va- cleaning chamber 4 and the treatment chamber 5      por of the
solvent is circulated through the circula- are isolated from each other,
the fan 43 is actuated  tion passages between the treatment chamber and to
circulate the air containing the vapor of the   the solvent recovering
chamber and no gas is solvent forcibly through the circulation passage 16
10  discharged outside the solvent recovering system, and thereby the
solvent contained in the circulated  the solvent recovering system does not
need any air is adsorbed by the adsorbent 41. The air is     discharge
duct, is inexpensive and requires rela- circulated repeatedly and
continuously through the  tively small floor space. Still further, since
the gas circulation passage 16 and the treatment chamber    is not
discharged outside the solvent recovering 5 to recover completely the
solvent evaporated   15  system and no air is introduced into the solvent
from the articles 2 by the solvent recovering unit  recovering system,
there is no possibility that mois- 15. After the solvent has completely
been recov-   ture contained in the atmosphere is mixed in the ered, the
articles 2 are taken out from the treat-  recovered solvent, and hence the
recovered sol- ment chamber 5. Thus, the dispersion of the injur-  vent has
a high purity. ious gas into the atmosphere is prevented and the   20
operator is able to engage safely in the cleaning   Claims operation
without inhaling the injurious gas. The replaceable cartridges of the
solvent recovering    1. A solvent recovering system for recovering sol-
unit 15 facilitate changing the adsorbent 41, so that  vent wetting
solvent-cleaned  articles  (2) the solvent recovering unit 15 is able to
function   25  cleaned in a cleaning chamber (4) of a clean- constantly at
a high adsorption efficiency.            ing machine, the solvent
recovering system Thus, according to the present invention, the
comprising a treatment chamber (5), means for treatment chamber for
containing articles, such as     isolating the treatment chamber (5) from
the machine parts, electronic parts or medical instru-     cleaning chamber
(4) when solvent-cleaned ar- ments, cleaned by liquid-phase cleaning or
vapor-  30  ticles (2) are in the treatment chamber (5), a phase cleaning
and wetted by the solvent, and the      solvent recovering unit (15) for
separating sol- solvent recovering unit are connected by the cir-      vent
from a gas containing vapour of the sol- culation passages to circulate the
vapor of the        vent, and a circulation passage (16) connecting solvent
evaporated from the articles wetted by the     the solvent recovering unit
(15) to the treat- solvent repeatedly and continuously through the   35
ment chamber (5), characterised by means for solvent recovering unit.
Accordingly, even a solvent   continuously and repeatedly circulating said
difficult to recover by a single cycle of circulation  gas between the
solvent recovering unit (15) through the solvent recovering unit can surely
be      and the treatment chamber (5) via the circula- recovered. The
dispersion of the solvent can be        tion passage (16). prevented by
taking out the articles from the treat-  40 ment chamber after the solvent
evaporated from      2. A solvent recovering system for recovering sol- the
articles has completely been removed and re-       vent wetting
solvent-cleaned  articles  (2) 



covered from the gas circulated through the solvent    cleaned in a
cleaning chamber (4) of a clean- recovering unit.
ing machine, comprising: a cleaning table (1) If it is desired to recover
the solvent evap-  45   for supporting articles (2) to be cleaned; a orated
from the articles by a single cycle of circula-  shifting mechanism (3) for
shifting the cleaning tion through a solvent recovering unit, the solvent
table (1) back and forth between the cleaning recovering system  must have
a large solvent re-       chamber (4) and a treatment chamber (5) covering
ability, the solvent recovering system        formed contiguously with the
cleaning chamber must be constructed in a large size, and hence the   so
(4); isolating means capable of isolating the solvent recovering system
will be expensive. Ac-       treatment chamber (5) and the cleaning cham-
cording to the present invention, since the gas        ber (4) from each
other when the cleaning containing the vapor of the solvent is circulated
table (1) is shifted from the cleaning chamber repeatedly and continuously
through the solvent        (4) to place solvent-cleaned articles (2) within
recovering unit, the circulation passages and the   55  the treatment
chamber (5); a solvent recover- treatment chamber, the solvent can
completely be       ing unit (15) for separating solvent from a gas removed
from the circulated gas even if the solvent    containing vapour of the
solvent; and a circula- recovering ability of the solvent recovering unit
is   tion passage (16) connecting the solvent re- 5    9                 EP
0 392 758 B1                   10 * C   L   M   S covering unit (15) to the
treatment chamber        cause the pair of doors (6) to swing on the pair
(5), characterised by means for continuously       of shafts (8) and to
close an opening (11) and repeatedly circulating said gas between
formed in the wall of the treatment chamber (5) the solvent recovering unit
(15) and the treat-   to isolate the treatment chamber (5) and the ment
chamber (5) via the circulation passage   5   cleaning chamber (4) when the
cleaning table (16).                                             (1) is
shifted to place the solvent-cleaned arti- cles (2) within the treatment
chamber (5). 3. A solvent recovering system for recovering sol- vent
wetting  solvent-cleaned  articles  (2)   8  A solvent recovering system
according to cleaned in a cleaning tank (4) provided with a   10  claim  2
or claim 7, wherein said isolating cleaning mechanism, the tank (4) being
con-        means can be operated externally for closing nected to a
solvent reservoir (20) by draining     or opening an opening (11) formed in
a wall means for draining solvent from the cleaning       separating the
treatment chamber (5) and the tank (4) and solvent feed means for feeding
cleaning chamber (4). solvent from the solvent reservoir (20) to the   15
cleaning tank (4), characterised by a solvent  9. A cleaning machine fitted
with or including a recovering unit (15) for separating solvent from
solvent recovery system as defined in any a gas containing vapour of the
solvent, circula-   preceding claim. tion passages (16) connecting the
solvent re- covering unit (15) to the cleaning tank (4), and   20
Patentansprlche means for continuously and repeatedly circu- lating said
gas between the solvent recovering  1. Vorrichtung zum RUckgewinnen der
LWsungs- unit (15) and the treatment chamber (5) via the    mittel, die in
einer Reinigungskammer (4) einer circulation passages (16), the cleaning
tank (4)   Reinigungsmaschine  l6sungsmittelgereinigte being capable of
serving both as a cleaning   25   Gegenstande (2) benetzen, wobei die
Vorrich- tank and as a treatment tank.                      tung zum
Rackgewinnen der Ldsungsmittel eine Behandlungskammer (5), Mittel zum Tren-
4. A solvent recovering system for a cleaning         non der
Behandlungskammer (5) von der Rei- machine according to any one of claims 1
to 3,     nigungskammer (4), wenn die l6sungsmittel- wherein said solvent
recovering unit (15) is  30   gereinigten GegenstAnde (2) in der Behand-
arranged within the circulation passage (16).     lungskammer (5) sind,
eine Einheit (15) zum RUckgewinnen der L8sungsmittel zum Trennen 5. A
solvent recovering system for a cleaning         des Losungsmittels aus
einem ldsungsmittel- machine according to any one of claims 1 to 4,
dampfhaltigen Gas und einen Umlaufweg (16), wherein said solvent recovering
unit (15) em-   35  der die Einheit (15) zum RUckgewinnen der ploys an
adsorbent capable of adsorbing the        L6sungsmittel mit der
Behandlungskammer (5) solvent.
verbindet, gekennzeichnet durch Mittel zum 



fortlaufenden und wiederholten DurchfUhren 6. A solvent recovering system
for a cleaning         des genannten Gases zwischen der Einheit machine
according to any one of claims 1 to 4,  40  (15) zum Rackgewinnen der
Lsungsmittel und wherein said solvent recovering unit (15) em-      der
Behandlungskammer (5) Uber den Umlauf- ploys a cooling means capable of
condensing        weg (16). the solvent. 2. Vorrichtung zum ROckgewinnen
der L6sungs- 7. A solvent recovering system for a cleaning   45    mittel,
die in einer Reinigungskammer (4) einer machine according to claim 2,
wherein said         Reinigungsmaschine  l6sungsmittelgereinigte isolating
means comprises a pair of shafts (8)     Gegenstdnde (2) benetzen,
enthaltend einen rotatably supported at the opposite ends of the
Reinigungstisch (1) zum Lagern der zu reini- lower surface of the cleaning
table (1), a pair of  genden GegenstAnde (2), einen Verschiebe- doors (6)
attached for swing motion respec-  5o    mechanismus (3) zum Vor- und
ZurUckschie- tively to the pair of shafts (8), a pair of arms   ben des
Reinigungstisches (1) zwischen der (10) attached respectively to the pair
of shafts   Reinigungskammer (4) und einer Behandlungs- (8) so as to extend
outwardly of the cleaning      kammer (5), die angrenzend an der Reini-
table (1), and a pair of pressing members (17)     gungskammer (4)
ausgebildet ist, Isoliermittel, attached to a wall separating the treatment
55    die geeignet sind, die Behandlungskammer (5) chamber (5) and the
cleaning chamber (4) at        und die Reinigungskammer (4) voneinander zu
positions corresponding to the pair of arms        isolieren, wenn der
Reinigungstisch (1) aus der (10), respectively, to press the arms (10) to
Reinigungskammer (4) verschoben wird, um 6    die ldsungsmittelgereinigten
Gegenstande (2)      te Einheit (15) zum  RUckgewinnen der Lo- in die
Behandlungskammer (5) zu bewegen,           sungsmittel mit einem
KUhimittel arbeitet, das sine Einheit (15) zum RUckgewinnen der Lo-
geeignet ist, L6sungsmittel zu kondensieren. sungsmittel zum Trennen von
L6sungsmittel aus einem  I6sungsmitteldampfhaltigen Gas,   5   7.
Vorrichtung zum ROckgewinnen der Losungs- und einen Umlaufweg (16), der die
Einheit (15)     mittel far eine Reinigungsmaschine nach An- zum
RUckgewinnen der L6sungsmittel mit der         spruch 2, wobei die
genannten Isoliermittel Behandlungskammer (5) verbindet, gekenn-
enthalten ein Paar drehbar an den gegenaber- zeichnet durch Mittel zum
fortlaufenden und        liegenden Enden der unteren Flache des Rei-
wiederholten DurchfUhren des genannten Ga-  1o     nigungstisches (1)
getragene Wellen (8), ein ses zwischen der Einheit (15) zum R~ckgewin-
Paar zur schwenkenden Bewegung jeweils an nen der L6sungsmittel und der
Behandlungs-         dem Paar Wellen (8) befestigte TOren (6), ein kammer
(5) Uber den Umlaufweg (16).                Paar jeweils mit deri Paar
Wellen (8) so ver- bundenes Paar Arme (10), daB sie sich von 3. Vorrichtung
zum RUckgewinnen der L6sungs-  is      dem Reinigungstisch (1) nach au~en
erstrek- mittel, die in einer mit einem Reinigungsme-       ken, und ein
Paar PreBgiieder (17), die an chanismus versehenen Reinigungskammer (4)
einer die Behandlungskammer (5) und die Rei- l6sungsmittelgereinigte
Gegenstande (2) be-        nigungskammer (4) trennenden Wand in Posi-
netzen, wobei die Reinigungskammer (4) durch       tionen jeweils
entsprechend dem Paar Arme Ablal3mittel zum Ablassen von L6sungsmittel  20
(10) befestigt sind, urn Druck auf die Arme (10) aus der Reinigungskammer
(4) mit einem L6-         aufzubringen, um das Paar TOren (6) auf dem
sungsmittelbehalter (20) und L6sungsmittelzu-      Paar Wellen (8) zum
Schwenken zu veranlas- fUhrungsmitteln zum ZufUhren von L6sungs-
sen und eine Offnung (11) zu schlielen, die in mittel aus dem
Losungsmittelbehalter (20) zur      der Wand der Behandlungskammer (5)
ausge- Reinigungskammer (4) verbunden ist, gekenn-  25    bildet ist, urn
die Behandlungskammer (5) und zeichnet durch eine Einheit (15) zum RUckge-
die Reinigungskammer (4) zu isolieren, wenn winnen der Ldsungsmittel zwecks
Trennens           der Reinigungstisch (1) zum Plazieren der lo- von
Losungsmittel aus einem Idsungsmittel-         sungsmittelgereinigten
Gegenstande (2) in der dampfhaltigen Gas, durch Umlaufwege (16),
Behandlungskammer (5) verschoben wird. die die Einheit (15) zurn
RUckgewinnen der  30 L6sungsmittel mit der Reinigungskammer (4)     8.
Vorrichtung zum RUckgewinnen von Losungs- verbinden, und durch Mittel zum
fortlaufenden      mittel far eine Reinigungsmaschine nach An- und
wiederholten DurchfUhren des genannten         spruch 2 oder 7, wobei die
genannten Isolier- Gases zwischen der Einheit (15) zum RUckge-
mittel zum SchlieBen oder 6ffnen einer in einer 



winnen der Losungsmittel und der Behand-  35       die Behandlungskammer
(5) und die Reini- lungskammer (5) Ober die Umlaufwege (16),
gungskarnmer (4) trennenden Wand ausgebil- wobei die Reinigungskammer (4)
geeignet ist,       deten Offnung (11) extern bedient werden sowohl als
Reinigungskammer als auch als Be-       kann. handlungskammer zu dienen. 40
9. Reinigungsmaschine, die sine Vorrichtung zum 4. Vorrichtung zum
RUckgewinnen der L6sungs-           RUckgewinnen von L6sungsmittel nach
einem mittel far eine Reinigungsmaschine nach ei-        der vorhergehenden
Ansprache einschlieBt nem der Ansprtche 1 bis 3, wobei die genann-
oder damit ausgerastet ist. te Einheit (15) zum RUckgewinnen der 1.6-
sungsmittel in dem Umlaufweg (16) angeord-  45   Revendications net ist. 1.
Systeme de recuperation de solvant pour re- 5. Vorrichtung zum RUckgewinnen
der L6sungs-          cup6rer un solvant mouillant des articles (2) mittel
far eine Reinigungsmaschine nach Si-        nettoy6s au solvant nettoyes
dans une cham- nem der Ansprlche 1 bis 4, wobei die genann-  5o   bre de
nettoyage (4) d'une machine de net- te Einheit (15) zum  RUckgewinnen der
L6-         toyage, le systeme de recup6ration de solvant sungsmittel mit
einem Adsorptionsmittel arbei-     comprenant une chambre de traitement
(5), tet, das geeignet ist, L6sungsmittel zu adsor-     des moyens pour
isoler la chambre de traite- bieren.
ment (5) de la chambre de nettoyage (4) lors- 55      que les articles
nettoyes au solvant (2) sont 6. Vorrichtung zum ROckgewinnen der L6sungs-
dans la chambre de traitement (5), une unit6 mittel fOr eine
Reinigungsmaschine nach ei-        de recup6ration de solvant (15) pour
separer le nem der Ansprlche 1 bis 4, wobei die genann-       solvant d'un
gaz contenant de la vapeur du 7    *C     L   M    S solvant, et un passage
de circulation (16)         nettoyage (4) etant capable de servir A la fois
connectant l'unite de recuperation de solvant      en tant quo cuve de
nettoyage et cuve de (15) h la chambre, de traitement (5), caracterise
traitement. par des moyens pour faire circuler de maniere continue et
r6pet6e ledit gaz entre l'unit6 de   5   4. Systbme de recuperation de
solvant pour une recuperation de solvant (15) et la chambre de      machine
de nettoyage selon l'ne quelconque traitement (5) via le passage de
circulation       des revendications 1 a 3, dans lequel ladite (16).
unite de rdcuperation de solvant (15) est dispo- s6 a l'interieur du
passage de circulation (16). 2. Systeme de rdcuperation de solvant pour re-
lo cuperer un solvant mouillant des articles (2)  5. Systeme de
recuperation de solvant pour une nettoy6s au solvant nettoyes dans une
chain-       machine de nettoyage selon 'une quelconque bre de nettoyage
(4) d'une machine de net-         des revendications 1 a 4, dans loquel
ladite toyage, comprenant: une table de nettoyage         unite de
recuperation de solvant (15) utilise un (1) pour supporter les articles (2)
devant 8tre  15  adsorbant capable d'adsorber le solvant. nettoyes ; un
mecanisme de deplacement (3) pour deplacer la table de nettoyage (1) en
6. Systeme de recuperation de solvant pour une arriere et en avant entre la
chambre de net-       machine de nottoyage selon l'une quelconque toyage
(4) et une chambre de traitement (5)        des revendications 1 a 4, dans
loquel ladite formee de maniere contigUe a la chambre de   20    unite de
recuperation de solvant (15) utilise nettoyage (4) ; des moyens d'isolement
capa-       des moyens de refroidissement capables de ble d'isoler la
chambre de traitement (5) et la    condenser le solvant. chambre de
nettoyage (4) I'une de l'autre lors- que la table de nettoyage (1) est
d6plac6e a   7. Systeme de recuperation de solvant pour une partir de la
chambre de nettoyage (4) pour  25     machine de nettoyage selon la
revendication 2, placer des articles nettoy6s au solvant (2) a      dans
loquel lesdits moyens d'isolement corn- -'interieur de la chambre de
traitement (5) ; une  prennent une paire d'arbres (8) supportes de unit6 de
recup6ration de solvant (15) pour s6-     maniere rotative aux extremites
opposees de parer du solvant d'un gaz connectant de la        la surface
inferieure de la table de nettoyage vapeur du solvant ; et un passage de
circula-  30  (1), une paire de portes (6) fixees de maniere 



tion (16) connectant l'unite de recup~ration de    pivotante respectivement
a la paire d'arbres solvant (15) a la chambre de traitement (5)        (8),
une paire de bras (10) fixes respective- caracteris6e par des moyens pour
faire circuler    ment a la paire d'arbres (8) de maniere a de manibre
contenue et r6petee ledit gaz entre     s'6tendre vers l'exterieur de la
table de net- l'unite de recuperation de solvant (15) et la  35  toyage
(1), et une paire d'elements de pres- chambre de traitement (5) via le
passage de        sion (17) fix6e & une paroi separant la cham- circulation
(16).                                  bre de traitement (5) et la chambre
de nettoya- ge (4) a des positions correspondant a la paire 3. Systeme de
r6cup6ration de solvant pour r6-        de bras (10) respectivement, pour
presser les cup6rer un solvant mouillant des articles (2)  40  bras (10)
pour faire pivoter la paire de portes nettoyes au solvant nettoyes dans une
cuve de      (6) sur la paire d'arbres (8) et pour fermer une nettoyage (4)
pourvue d'un mecanisme de net-       ouverture (11) formee dans la paroi de
la toyage, la cuve (4) etant connectee a un reser-    chambre de traitement
(5) pour isoler la chain- voir de solvant (20) par des moyens de draina-
bre de traitement (5) et la chambre de nettoya- ge pour drainer du solvant
a partir de la cuve   45  ge (4) lorsque la table de nettoyage (1) est de
nettoyage (4) et des moyens d'alimentation      d6plac6e pour placer les
articles (2) neftoyes on solvant pour alimenter du solvant & partir      au
solvant a l'interieur de la chambre de traite- du reservoir de solvant (20)
vers la cuve de       ment (5). nettoyage (4), caracteris6 par une unite de
recuperation de solvant (15) pour separer du   so  8. Systeme de
recup6ration de solvant selon la solvant d'un gaz contenant de la vapour du
revendication 2 ou la revendication 7, dans solvant, des passages de
circulation (16).         lequel lesdits moyens d'isolement peuvent etre
connectant l'unite de r6cup6ration de solvant      actionn6s de l'ext6riour
pour former ou ouvrir (15) a la cuve de nettoyage (4) et des moyens
une ouverture (11) form6e dans une paroi se- pour faire circuler de manibre
continue et r6pe-  5s  parant la chambre de traitement (5) et la t6e ledit
gaz entre l'unite de r6cup6ration de     chambre de nettoyage (4). solvant
(15) et la chambre de traitement (5) via les passages de circulation (16),
la cuve de 8    15                 EP 0 392 758 B1                     16
9. Machine de nettoyage dquipde avec ou com- prenant un systbre de
recuperation de solvant solon rune quelconque des revendications pr6-
cddentes. 5 10 15 20 25 CjBI
30 35 40 45 50 55 9    


