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VAPOR DEGREASING PROCESS 
This is a continuation of application Ser. No. 

843,267, filed June 5, I969, now abandoned, which is 
a division of Ser. No. 656,186, filed July 26, 1967, now 
U. S. Pat. No. 3,471,372. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention concerns metal cleaning 

wherein, for example, a metal part soiled with cutting 
oils, grinding compounds, particulate metals, etc., is in 
troduced into a solvent or the vapors of a solvent to dis 
solve the oils and greases and flush the metal ?nes and 
turnings and other particulate soils from the part. Dur 
ing the period the part remains in the solvent cleaning 
zone, its temperature is raised from ambient tempera 
tures to the temperature of the surrounding solvent or 
vapors. This feature admits of removal of the metal part 
in a substantially dry condition. 

2. Description of the Prior Art 
The apparatus which is commercially employed to 

accomplish this type of cleaning is generally a rectan 
gular vessel suitable for holding a liquid. The vessel is 
either direct fired or heated with steam or by an insu 
lated electric heater to heat the liquid solvent, gener 
ally to its boiling point, and thus generate a zone of va 
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pors above the liquid. In order to prevent the loss of ‘ 
large quantities of solvent vapors from the vessel, the 
side walls are cooled by water flowing through a water 
jacket normally integral with the walls. The interior of 
the vessel at about the same level as the water jacket 
is provided with cooling coils to condense the vapors, 
thereby maintaining an upper limit to the vapor zone 
and reducing the amount of solvent lost to the atmo 
sphere. Such an arrangement has been in use for years. 
These conventional degreasers, with their heating 
means at or near the bottom of the liquid in the vessel, 
are subject to several disadvantages which make the 
degreaser a troublesome apparatus to operate. Firstly, 
the heat transfer to the solvent is steadily reduced as 
the passage of time occurs due to fouling of the heat ex 
change surface with particulate soil as well as decom 
position products of the oil, greases and the solvent. It 
has become somewhat standard practice to shut down 
the degreaser weekly, drain the solvent and clean the 
sludge which forms during the week’s operation. Fur 
ther, it has been necessary to continuously or periodi~ 
cally during the operational week or at least once a 
week, when shut down, to distill the solvent to remove 
the accumulated oils and greases. Generally, the still 
used to accomplish solvent clean-up is a tank contain 
ing heating coils and condensing coils, e.g., simple col 
umn above a still pot with a condensor on the vapor 
side, so that the solvent is vaporized, the vapors con 
densed and collected and clean solvent returned to a 
storage tank or the degreaser in the liquid form. Such 
a device being of considerable size requires an inven 
tory of solvent almost as great as that in the degreaser. 
The still creates certain problems among which is the 
depletion of certain inhibitors from the solvent._This 
depletion, or partitioning, as such is known to the 
trade, of the inhibitors into the pot of the still, removes 
the inhibitors from the degreaser where they are 
needed and is one more factor contributing to corro 
sion of the equipment and degradation of the solvent. 
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SUMMARY OF THE INVENTION 

The present invention overcomes many of the prior 
art disadvantages by removing the'particulate solids 
from the cleaning zone, removing the heating elements 
from the cleaning zone, and circulating the solvent 
through the heating zone, thus accomplishing a two 
fold purpose, to wit: reducing fouling of the heat trans 
fer surfaces by eliminating the contact therewith of the 
particulate solids and reducing the deterioration of the 
solvent due to undue hot spots or higher temperature 
differentials necessary in the conventional degreaser 
heaters. These advantages are attributable in part to 
the turbulent flow of the solvent through the heating 
zone and to passing only a small portion of the solvent 
through the heating zone to generate the necessary va 
pors. The vapors generated in the heating zone move 
the liquid in a turbulent manner. Further, by utilizing 
a similar type of heating and ?uid moving means to va 
porize the solvent in the oil and grease removal section 
on an intermittent or continuous basis, a more uni 
formly clean solvent is available. 

BRIEF DESCRIPTION OF DRAWING 

The drawing illustrates one embodiment of the pres 
ent invention. A generally rectangular vessel 10 suit 
able for holding liquid and comprising four walls and a 
bottom is provided ‘with a water-jacket 11 near the 
upper edges of the four walls to prevent the transfer of 
heat through the walls above the water-jacket, thus as 
sisting in establishment of a vapor level. Juxtaposi 
tioned with respect to the water-jacket 11 and inside 
the vessel 10 are a set of cooling coils 12 which estab 
lish the upper reaches of the vapor level. Directly 
below the coils 12 is a collecting trough 13 connected 
through the wall of vessel 10 to a water-separator 14. 
'So far, we have described the details which are com 
mon to most degreasers in commercial use. From here 
on, the description of the illustration will differ from 
that commonly known and familiar to the skilled 
worker. The base of the vessel 10 has a depressed sec 
tion or sump 15 extending well below the main lateral 
portion of the vessel. It is to be understood that the de 
pressed section or sump of the apparatus can also be a 
longitudinal trough, settling basin, tapered bottom 
structure or any other design which serves to move and 
isolate particulate matter in a relatively small but easily 
de?nable zone in the base of the apparatus. Within this 
section or sump 15 is a metal basket or seive 15a which 
is removable. An outlet from the bottom of the sump 
15 is connected to a conduit or pipe 16 which traverses 
outwardly, and upwardly angularly the wall of vessel 
10, re-entering the vessel 10 at a point 16a through the 
wall below the trough 13. The conduit or pipe 16 is pro 
vided along a portion of its length with a heat source 
such as a steam-jacket (heat exchanger) 17, although 
an electric heater or other heat source may be em 

ployed. This system as described constitutes a vapor 
generator and solvent-lift. 
Connected in liquid communication with the upper 

end of the vapor-generator and solvent-lift system, 
preferably at the point where conduit 16 enters the wall 
of vessel 10, is conduit 18. This conduit'18 is provided 
with an ori?ce ?ow control 19 and hand valve 19a 
ahead of the flow control 19. A conduit 18 then con 
nects orifice flow control 19 through a heat exchanger 
(steam-jacket) 20 to a vapor-liquid separator 21. The 
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upper end of the separator 21 is connected to the inter 
ior of the vessel 10 below the collecting trough 13. 
From the separator 21 there is provided an oil-rich sol 
vent drain shown as a “U" shaped conduit 22 located 
so as to control the liquid level in separator 21 when a 
valve 22a is open. The bottom of separator 21 is con 
nected by a conduit 23 to conduit 18:; at a point prior 
to the entry of conduit 18a into the heat exchanger 20. 
The apparatus just described operates in the follow 

ing manner: liquid solvent, for example, a chlorinated 
hydrocarbon solvent such as trichloroethylene (l,l,2— 
trichloroethylene), is introduced into vessel 10 to es‘ 
tablish a liquid level suf?cient to fill conduit 16 to a 
level of at least about one-third of the steam-jacketed 
zone 17. The cooling water is turned on to both the wa 
ter-jacket l1 and the cooling coils 12. Subsequently, 
the steam is supplied to the steam-jacket l7 surround 
ing the conduit 16. The solvent in the lower end of the 
steam-jacketed section of conduit 16 begins to vapor 
ize, creating bubbles which cause the liquid solvent sur 
rounding them to move further up into the conduit 16 
and through the jacketed zone. Solvent enters behind 
these expanding bubbles, becomes heated, forming 
more bubbles, expanding and moving solvent still fur 
ther upwardly into the jacketed section of the conduit 
16. Finally, vapors and liquid solvent begin to overflow 
from conduit 16 into opening 16a thus entering the ves 
sel l0 cleaning zone, establishing a vapor zone and a 
hot liquid solvent. When the vapor zone has been es 
tablished work can be introduced for cleaning. Conduit 
18 has by then ?lled with liquid solvent and by opening 
valve 19a, liquid solvent containing dissolved oil ?ows 
through the ori?ce flow control 19, ?lls conduit 18a 
and establishes a liquid level in separator 21. The heat 
exchanger 20 is supplied with heat to heat the solvent 
to vaporization temperature, and the so-heated solvent 
and any oil associated therewith is passed into the sepa 
rator 21, the solvent vapor bubbles again being the mo 
tivating force for moving the liquid through the heat ex 
changer. The vapors on entering the separator 21 pass 
upwardly and return to the cleaning zone through con 
duit 23. The unvaporized material, a liquid rich in oil, 
falls or drops into the separators 21. This material is re 
cycled to the heat exchanger 20 through conduits 24 
and 180. It is thus seen that the major portion of the sol 
vent entering the oil removal system is continuously 
being removed as vapor and returned to the cleaning 
zone. The oils are concentrated in the liquid section of 
the separator 21 and continuously or intermittently 
withdrawn as the liquid level in the separator 21 rises 
above the over?ow drain 22. 

It is thus seen that there has been provided a system 
for generation of vapors and hot solvent with an atten 
dant clean-up which overcomes to a major extent most 
of the problems of conventional degreasers. The partic 
ulate matter collects in an area removed from the 
cleaning zone and can be readily and conveniently 
withdrawn. The heat exchange surfaces are free of the 
major source of fouling. The solvent is not subjected to 
decomposition conditions. The oils and greases are 
maintained within limits which reflect good cleaning 
practice. 

DESCRIPTION OF PREFERRED EMBODIMENT 

A commercial degreaser manufactured of stainless 
steel, 4' X 4‘ X 31/1’ deep, having a water-jacket. cool 
ing coils, condensor trough and water separator, and 

10 

25 

30 

35 

40 

45 

50 

55 

65 

4 
having its interior divided into two sections with a dam 
of about 6 inches high extending across the vessel was 
employed. A sump was located below the degreaser 
?oor through a hole. The sump had an outlet in its bot 
tom. The sump also was provided with a basket of 100 
wire mesh with flanged edges which mated with ?anges 
extending around the opening. The arrangement was 
such that all liquid had to pass through the basket to 
obtain access to the clearance area between the basket 
and the sump walls. The outlet from the sump was con 
nected to a pipe, which traversed the exterior side of 
the vessel and re-entered through the wall with a tee 
coupling at a point below the water-jacket. Surround 
ing the pipe was a jacket provided with couplings for 
connection to a steam line. The upper end of the pipe 
through the tee coupling also connected to a pipe 
which traversed the wall to a tee which had one end 
connected to an ori?ce control valve and sight glass. 
The other end of the tee was ?tted with a bushing and 
a clean-out rod to clean the ori?ce if necessary. Ex 
tending from the orifice and sight glass assembly was a 
tube which connected to a multiple heat exchanger. 
The exit from the exchanger was an insulated tubing 
which connected to a vapor-liquid separator. The 
upper end of the separator was connected through a 
tubing to the cleaning zone at a point below the water 
jacket. The bottom of the sepparator was connected to 
the tubing from the separator control prior to entering 
the heat exchanger, thus forming a recycle path for re 
turning liquid in the separator to the heat exchanger. 
At a point located to keep the level proper in the sepa 
rator, a drain provided an over?ow from the separator, 
thus maintaining a predetermined liquid level in the 
separator. 

In operation, this unit was capable of cleaning 60 
pounds of parts per minute, these parts had holes, ori 
?ces, ground surfaces and the like, coated with oil and 
grinding compounds, and they contained screw thread 
turnings, shavings, and general dirt from processing. 
Each part carried about 1 gram of oil. In the example 
here set forth, the degreaser contained 1,000 pounds of 
l,1,l-trichloroethane (methyl chloroform). The oil in 
the degreaser was permitted to build up to and thereaf 
ter maintained at less than 20 percent by weight and 
the oil leaving the separator contained no more than 10 
percent solvent. The steam to the main reboiler was 
214°F. The condensate was 20.7 pounds per hour. The 
multiple pass heat exchanger was supplied with 90 psig 
steam. The condensate collected was 12.34 pounds per 
hour. After 24 hours of introduction of oily parts, the 
degreaser was run without any workload 6 hours per 
day for 6 days to determine the oil stripping ability of 
the system. The oil in the degreaser at the start of the 
run was 20 percent by weight and the methyl chloro 
form content of the oil leaving the separator was 12 
percent. At the end of the sixth day, the oil content of 
the degreaser was negligible and the oil leaving the sep 
arator had only 5 percent methyl chloroform, 

I claim: 
1. In a method for cleaning metal parts to degrease 

said part and to remove grinding compounds, polishing 
compounds, and the like, as well as remove metal ?nes, 
turnings, and the like, wherein said metal is contacted 
with hot liquid and/or hot vapors of said solvent in a 
cleaning zone, the improvement which comprises con 
tinuously removing a portion of the liquid solvent from 
said cleaning zone, separating the solvent from particu 
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late solids, passing said separated solvent into a vapor 
generator and solvent lift consisting of a conduit, hav 
ing its outlet above its inlet, heating means for said sol 
vent in said conduit to convert at least a part of said sol 
vent into vapor, and employing said vapor generator 
and solvent lift as the sole means for moving liquid and 
solvent vapor upwardly through said conduit and re 
turning the same to the cleaning zone. 

2. In a method for cleaning metal parts to degrease 
said part and to remove grinding compounds, polishing 
compounds, and the like, as well as remove metal fines, 
turnings, and the like, wherein said metal is contacted 
with hot liquid and/or hot vapors of said solvent in a 
cleaning zone, the improvement which comprises con 
tinuously removing a portion of the liquid solvent from 
said cleaning zone, separating the solvent from particu 
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6 
late solids, passing said separated solvent into a con 
duit, having its outlet above its inlet, heating said sol 
vent in said conduit to convert at least a part of said sol 
vent into vapor, thereby moving liquid and solvent 
vapor upwardly through said conduit and returning the 
same to the cleaning zone, and additionally of remov 
ing continuously or intermittently from the upper end 
of said conduit a portion of the liquid and directing this 
so-removed portion into a second conduit, vaporizing 
the solvent from said liquid in a vaporizing zone of said 
second conduit, returning the solvent vapors to said 
cleaning zone, and removing from said vaporizing zone 
of said second conduit contaminants which have a 
higher boiling point than said solvent. 

* * * * * 
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