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[57] ABSTRACT 

An installation for degreasing metal articles comprises 
means for driving articles to be cleaned successively’ 
through at least two chambers comprising heating 
means in their lower parts, the ?rst chamber being a 
condensation chamber, and the other chamber(s) 
each comprising means for spraying a solvent. Con 
densers are located at the inlet to the ?rst chamber 
and the outlet to the last chamber. Means for 
regenerating and recycling solvent comprise three cir 
cuitsza ?rst circuit for each spraying chamber compris 
ing means for pumping solvent from the bottom of the 
chamber to feed the spraying means ; a second circuit 
formed by over?ows between adjacent chambers to 
enable a flow of solvent from the ?nal chamber to the 
?rst chamber, and a ?rst return conduit connecting 
the ?rst chamber and the ?nal chamber, said ?rst 
return conduit comprising a distiller comprising level 
compensating means by the external supply of solvent 
and being adapted to deliver distilled solvent to the 
?nal chamber; and a third circuit comprising means 
for recuperating condensation from the condensers 
and second return conduits for the delivery of conden 
sation from the recuperation means to the ?nal 
chamber ; the second circuit having a by-pass formed 
by at least one spraying nozzle at the outlet of each 
chamber except for the ?nal chamber, each last men 
tioned spraying nozzle being fed by solvent taken from 
the adjacent following chamber. 

1 Claim, 1 Drawing Figure 
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INSTALLATION FOR DEGREASING METAL 
ARTICLES 

The invention concerns an installation for degreasing 
metallic articles, for example metal boxes, cans or 
other containers after manufacture and prior to coating 
them with a protective layer. 
Washing with soda, in addition to the drawback of 

being relatively inefficient for dissolving fat has the 
drawback of attacking the metal, especially aluminum ; 
in this case, there is formation of aluminate, then 
precipitation of hydroxide during rinsing with water. 
This hydroxide remains on the walls of the container 
and is subsequently covered by the protective layer, for 
example of varnish. In view of the fact that it is necessa 
ry to heat varnish to cause polymerization the alu 
minum hydroxide decomposes into alumina and water, 
the latter causing bubbles that can rupture the layer of 
varnish. Moreover, the residue of alumina decreases 
the adherence of the varnish. 

Single or repeated immersion in an organic solvent 
only gives an incomplete removal of the metallic impu 
rities. Moreover, vapor phase washing is often inef? 
cient, especially with thin walled containers, for exam 
ple aluminum cans, for which the quantity of solvent 
condensed on the surface is insufficient. 

Installations have already been proposed to over 
come these drawbacks. In the installation described in 
British Pat. speci?cation No. 329,156, articles to be 
degreased are exposed to solvent vapor in a ?rst 
chamber, then sprayed with liquid solvent in a second 
chamber. Condensers located at the inlet and outlet of 
the installation prevent loss of solvent vapor into the at 
mosphere. All of the solvent circulates in a distillation 
circuit for the purposes of puri?cation, but distillation 
of all of the solvent requires a large capacity distilling 
plant which consumes large quantities of energy. 

In a somewhat improved installation, described in 
German Pat. speci?cation No. 727,853, articles to be 
cleaned successively pass through several chambers in 
which they are sprayed by solvent in the vapor phase, 
which falls onto inclined planes to be recuperated and 
pumped to feed the spraying heads. Spraying can be 
carried out at di?'erent temperatures. All or a part of 
the solvent falling on an inclined plane can be used to 
feed the preceding spraying heads, and the liquid 
falling in the ?rst chamber is taken off for puri?cation 
by distillation. 
The present invention aims to further improve these 

installations. 
According to the invention, there is provided an in 

stallation for degreasing metal articles, comprising 
means for driving articles to be cleaned successively 
through at least two chambers, a ?rst chamber being a 
condensation chamber and the succeeding or following 
chamber or chambers being spraying chambers with 
means for spraying a solvent therein ; an inlet at the 
upper part of the ?rst chamber having a ?rst condenser 
therein and an outlet at the upper part of the ?nal 
chamber having a second condenser ; heating means in 
the lower part of the chamber ; and means for 
regenerating and recycling solvent comprising three 
circuits for the solvent : a ?rst circuit for each spraying 
chamber comprising means for pumping solvent from 
the bottom of the chamber to feed the spraying means ; 
a second circuit formed by over?ow passageways 
between adjacent chambers to enable a flow of solvent 
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2 
from the final chamber to the ?rst chamber, and a ?rst 
return conduit connecting the ?rst chamber and the 
?nal chamber, said ?rst return conduit including a 
distiller having level compensating means for the exter 
nal supply of solvent and being adapted to deliver 
distilled solvent to the final chamber ; and a third cir 
cuit comprising means for recuperating condensation 
from the condensers and second return conduits for the 
delivery of condensation from the recuperation means 
to the ?nal chamber ; the second circuit having a by 
pass formed by at least one spraying nozzle at the outlet 
of each chamber except for the ?nal chamber, each 
spraying nozzle being fed by solvent taken from the 
next succeeding or following chamber. 
The use of three solvent circuits enables use of a 

small capacity distiller, since the second circuit 
represents only about 20 percent of the total capacity 
of the two circuits. Moreover, rinsing by means of an 
additional chamber fed by the following chamber ena 
bles an installation of n chambers to be the equivalent 
of an conventional installation of 2n-l chambers. 
The use of over?ows between the chambers enables 

the level of solvent at the bottom of the chambers to be 
maintained constant, and allows adjustment of the flow 
of solvent in the second circuit. 
The single FIGURE of the accompanying drawings 

diagrammatically shows, by way of example, an em 
bodiment of the invention. 
A generally rectangular shaped tank 1 comprises two 

inner walls 113 and 1C between two outer walls 1A and 
1D so as to de?ne three chambers 2, 3 and 4. Inner 
walls 1B and 1C are of lesser height than outer walls 1A 
and II). 

On the tank 1 is mounted a cover 5, also of generally 
rectangular shape , comprising outer walls 5A, 5D and 
inner walls 5B and 5C. The inner walls 5B and 5C of 
cover 5 bear against the frontal and rear walls of the 
tank ll, not shown. 
The wall 1A of the tank 1 is partially located between 

the walls 5A and 5B of the tank 5, and similarly for wall 
1D in relation to walls 5C and 5D. 
Rectangular coiled condensers 6 and 7 are located 

respectively between the walls 1A and SE at the upper 
part of the inlet to chamber 2, and 5C and ID at the 
upper part of the outlet to chamber 4 so as to surround 
the inlet and outlet to the chambers 2 and 4 respective 
ly. 

Gutter-shaped channels 8 and 9 are located respec 
tively under the condensers 6 and 7 and are adapted to 
receive condensation from these condensers. Conduits 
13 and 14, schematically shown by dotted-dashed lines, 
connect the channels 8 and 9 respectively to chamber 
4; this constitute the said third circuit for the solvent. 

Spraying heads 10 are located on the side walls of the 
chambers 3 and 4. Two pumps 15, each connected to 
one spraying chamber individually feed the spraying 
heads of the latter ; this constitues the ?rst solvent cir 
cuit for each spraying chamber. 

Super-heated oil or water operated heat exchangers 
11 are located at the lower parts of each chamber 2, 3 
and 4 to ensure evaporation of the solvent. These heat 
exchangers 11 intercommunicate with one another by 
ori?ces 12 acting as overflow means. The ori?ce 12 
between chambers 3 and 4 is at a slightly higher level 
than the ori?ce 12 between the chamber 2 and 3 and an 



3,718,147 
3 

outlet conduit 17 in the chamber 2 is slightly lower than 
the ori?ce 12 between the chambers 2 and 3. A 

, counter-flow of solvent from the ?nal chamber 4 to the 
?rst chamber 2 can thus occur. The chamber 2 is con 
nected by conduit 17 to a distillation apparatus 18 ; a 
conduit 19 evacuates the product of distillation col 
lected in distillation apparatus 18 and delivers it into 
the chamber 4. Distillation apparatus 18 contains a cer 
tain quantity of liquid solvent the level of which is kept 
constant by an external feed device controlled by a 
conventional constant head device, well known to 
those skilled in the art and therefore not shown. This 
constitutes the said second circuit for the solvent. 
An endless chain 20 mounted on guide pulleys 21 is 

driven around a path through the chambers 2, 3 and 4 
of the installation. In each chamber, each part of this 
path between two rollers is slightly inclined in relation 
to the vertical, in such a way as to traverse the zones 
surrounded by the condensers 6 and 7 and to pass near 
the‘ spraying heads 10. Metallic rods 25 are ?xed 
laterally of and perpendicular to the links of the chain 
and serve as supports for containers W, for example 
cans, to be cleaned by the removal of grease. 
On walls 5A and 5D are connected suction conduits 

22. The installation also comprises a spraying nozzle 23 
at the outlet of chamber 2, fed by solvent pumped from 
the chamber 3 and used as a rinsing nozzle for cans to 
be cleaned leaving the chamber 2, and at least one 
spraying nozzle 24 fed by the solvent taken up from the 
chamber 4 for rinsing cans leaving the chamber 3. 
These spraying nozzles 23, 24 therefore form a by-pass 
avoiding the ori?ces 12 of the second solvent circuit. 
The described installation operates as follows : 
The condensation chamber 2 and the spraying cham 

bers 3 and 4 are ?lled with solvent, for example 
trichlorethylene or perchlorethylene, up to the levels of 
the over?ow ori?ces 12. 

This solvent is heated up to its boiling point by the 
heat exchangers 11. When the boiling temperature is 
reached, the pumps 15 come to action and solvent 
discharged by the pumps 15 is atomized by the spraying 
heads 10 in the chambers 3 and 4. The ?rst chamber 2 
is simply filled with solvent vapor. The atmosphere in 
the different chambers being saturated with solvent 

" vapor, this spraying is not accompanied by any aerosol 
formation. 
The solvent vapor condenses on the condensers 6 

and 7. At the level of these condensers, a vapor barrier 
is set up separating the internal part of the installation 
from the exterior. Nevertheless should any vapor 
escape, the suction conducts 22 enable removal of sol 
vent-laden air, for recovery of the solvent. 
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Taking into account the important desaturation in 

solvent vapor at the level of the condenser 7 and the 
high temperature of the cans being cleaned passing by 
that location, the cans cause rapid evaporation of sol 
vent still adhering to them and leave the installation 
dry. 
The flow of the solvent contrary to the movement of 

the cans to be cleaned means that the cleanest solvent 
is to be found at the outlet end of the installation ; this, 
together with the vapor-phase spraying process results 
in giving the installation a high efficiency of operation. 
By the presence of rinsing nozzles 23 and 24 at the 

outlet of chambers 2 and 3, the described three 
chamber installation is equivalent to a ?ve chamber in 
stallation (or Zn-l, where n is the actual member of 
chambers), since the ?rst chamber is used both as a 
condensation chamber and a rinsing chamber and in 
the second chamber spraying is carried out by means of 
solvent taken up from this chamber and rinsing with 
solvent taken up from the third chamber. 
What is claimed is : 
1. An installation for degreasing metal articles, com 

prising means for driving articles to be cleaned succes 
sively through at least two chambers, a ?rst chamber 
being a condensation chamber and the other or suc 
ceeding chambers being spraying chambers and having 
means for spraying a solvent therein; an inlet at the 
upper part of the ?rst chamber having a ?rst condenser 
and an outlet at the upper part of the ?nal chamber 
having a second condenser; heating means in the lower 
part of each of said chambers; and means for regenerat 
ing and recycling solvent comprising three circuits for 
said solvent; a first circuit for each spraying chamber 
comprising means for pumping solvent from the bot 
tom of the spraying chamber to feed the spraying 
means; a second circuit formed by over?ow connec 
tions between adjacent chambers to enable a ?ow of 
solvent from the ?nal chamber to the ?rst chamber, 
and a ?rst return conduit connecting the ?rst chamber 
and the final chamber, said ?rst return conduit includ 
ing a distiller having a level compensating means for 
the external supply of solvent and being adapted to 
deliver distilled solvent to the ?nal chamber; and a 
third circuit comprising means for recuperating con 
densation from the condensers and second return con 
duits for the delivery of condensation from the recu 
peration means to the final chamber; the second circuit 
having a by-pass formed by at least one spraying nozzle 
at the outlet of each chamber except for the ?nal 
chamber, each of said last mentioned spraying nozzles 
being fed by solvent directly by said pump means from 
the next adjacent following chamber. 


