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This invention relates to processes for treat 
ing articles for removing grease and oils, and 
more particularly to processes for cleaning arti 
cles not readily cleaned or degreased by other 
‘methods, the interior surfaces of hollow contain 
ers or vessels, and articles introduced into a shell 
or container for cleaning. 

‘This process is an improvement on well-known 
processes which comprise bringing a solvent or 
other cleaning agent, either in vapor or liquid 
form, into contact with the surfaces or articles 
to be cleaned. The cleaning agent (usually upon 
condensing, if a solvent in vapor form) dissolves 
or removes the fat and oil and thus degreases the 
surfaces. In previous experience in applying 
such processes, it has been found that larger or 
smaller parts of the cleaning agent could not be 
recovered from inaccessible spaces or pockets 
from which it could not be completely drained 
away. even by tilting, inverting or agitating the 
articles being cleaned. Experience further 
showed that some amount of uncondensed vapor 
was also lost. The agents used for such pur 
poses are frequently expensive, and the recovery 
of the same after use is accordingly advanta 
geous. 
One of the principal objects of the present in 

vention is to provide a method by which the max 
imum possible quantity of the agent used may be 
recovered after use, whether the same is in liquid 
or vapor form. 
Another principal object is to render the clean 

ing or degreasing process more rapid than hith 
erto. 
Another object is to provide a process which is 

more complete and thorough than processes pre 
viously used. - 
A further object is to provide a process which 

can be used upon articles which are not readily 
cleaned by other methods, such as objects hav 
ing undrainable or inaccessible spaces or pock 
ets, or for other reasons difficult to subject to 
cleaning processes. 
Another object is to provide a process which 

may be used upon a large variety of types of arti- 
cles, and for cleaning either interior or exterior 
surfaces. 
Another object is to provide a process by which 

articles may be cleaned in situ. 
Another object is to provide a process for 

cleaning articles where the removal of the agent, 
either in liquid or vapor form, cannot otherwise 
be achieved, to avoid interference with the fur 
ther treatment or use of such articles. 
Another object is to reduce the expense of the 
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cleaning operation by minimizing the waste of 
the cleaning agent. 
Another object is to deodorize the articles 

cleaned, by removing the odors of grease and 
oil and of the cleaning agent. 
Another object is to avoid toxic poisoning and 

impairment of the health of attendants of the 
equipment; by using any vacuum no vapor can 
escape, such vapor being sucked into the plant 
for recovery. 
Another object is to recover more clean liquid 

from distillation of a solvent for cleaning of the 
same after use, than by previous processes, at the 
same time avoiding danger of poisoning and sav 
ing heat. 
Further objects and advantages of the inven 

tion will be in part set forth in the following 
specification, and in part will be obvious there 
from without being speci?cally pointed out. 
With the above and other objects of the in 

vention in view, the invention consists in the 
novel process set forth in the claims hereof, cer-. 
tain embodiments of the same being described 
in this speci?cation and illustrated in the ac 
companying drawings. 

In the drawings, which form a part of the 
speci?cation, - 

Fig. 1 illustrates diagrammatically one ar 
rangement of an apparatus suitable for carrying 
out my process by the use of a volatile solvent, 
for cleaning the interiors of drums, barrels, or 
other containers; , 

Fig. 2 illustrates diagrammatically an appara 
tus suitable for carrying out my process in a 
slightly modi?ed manner, in which the articles 
to be cleaned are enclosed in a shell; and 

Fig. 3 is a detail view, in section, below referred 
to. 

In carrying my invention into effect by the 
use of an apparatus such as illustrated in either 
of said Figs. 1 and 2, many of the steps are the 
same as or similar to those of processes previous 
ly used, a known solvent (frequently trlchloreth-_ 
ylene or otherml‘lrvdfrgc‘arrblon‘solventl b?gwET 
porized in a s ‘ 0 us 1a "6r any suitable type. 
and brought into contact with the surfaces to 
be cleaned, and ‘thereafter drained therefrom. 
The actual degreasing therefore may proceed as 
heretofore known, except as herein pointed out. 
In my invention, the solvent is applied to the 

surfaces to be cleaned, within a closed space, as 
below more fully referred to, and after finishing 
the degreasing process, the surfaces of the parts 
being cleaned are subjected to a diminished pres 
sure, with the result that any remaining por 
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tion of the solvent which has been condensed 
on said surfaces (or in the shell containing such 
articles) is immediately again vaporized. Such 
vapor (including also any vapor not previously 
condensed) is sucked out by the suction which 
creates such diminished pressure in such en 
closed space. Usually the diminished pressure 
is below atmospheric pressure, forming a greater 
or less vacuum, but this is not always essential. 
The pressure need Only be reduced to such an 
extent that the flashing or vaporization of the 
liquid solvent takes place, and that at the same 
time the vapors are sucked off into a condenser 
and carried to suitable recovery means. It is 
usually necessary to also add heat, either exter 
nally or internally, directed to the condensed 
liquid, sufficient to cause complete vaporization. 
In this way, the parts to be cleaned are com 
pletely degreased, and substantially the maxi 
mum amount of solvent is recovered for re-use. 
The process may also include, .as a further im 

provement, if required, the use of hot air as a 
means for recovering the last remainder of va 
porized or liquid solvent, which could not other 
wise be recovered, and for deodorizing. This 
rinsing with hot air brought into contact with 
such remainder may be very short, being done 
either directly after the pressure is reduced or at 
the same time. 
A further feature of my invention is that the 

reduction of air pressure may also be applied at 
the beginning of the degreasing process. This is 
not essential, but is advantageous, as extracting 
the air permits the hot vapor to more easily beat 
the surfaces to be degreased. The raising of the 
vapor pressure as far as practicable above at 
mospheric pressure is advantageous, for the ac 
celeration of the process and also to have a larger 
pressure drop at disposal for the pressure-reduc 
tion period of the process. Sometimes it is possi 
ble to eliminate the preliminary sucking off of 
the air by this increased pressure or by admitting 
the vapor at or near the particular surfaces to 
be degreased, or both. 
The process may be further improved in some 

cases by increasing the temperature of the parts 
being degreased, or at least by maintaining a cer 
tain temperature level to increase the action of 
the cleaning agent on the surface, usually at, the 
start of the pnocess. 
Means for thereafter cooling the surfaces be 

ing cleaned (or the shell enclosing such articles) 
may also be used, for increasing the speed of con 
densation, usually at the end of the process. 
The process as carried out in the apparatus 

illustrated diagrammatically in the drawings, is 
described more in detail as follows: 
The manner of carrying out the process which 

is illustrated in Fig. 1,'is adapted for the degrees 
ing and cleaning of barrels, drums, cans, tanks, 
tank cars or tank trucks, or other structures, the 
interiors of which are to be cleaned and de 
greased. In this case the article to be cleaned, 
itself forms the shell. As illustrated in Fig. 1, a 
number of barrels, designated 5, are connected 
to the apparatus, as below described. The same 
may be applied, however, to tanks or the like in 
?xed position, that is to say, barrels or the like 
may be brought to stationary degreasing equip 
ment, or transportable equipment may be carried 
to the objects to be cleaned. Connections by 
which the apparatus may be used for such pur 
poses, are indicated in the drawings, at the point 
marked “Tank car,” at which the pipes are 
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2,348,465 
shown broken away beyond valves in pipes H 
and I2, below described. 
As diagrammatically illustrated, the solvent is 

vaporized under pressure in a still l0, which may 
be any usual or suitable form of vaporizing 
means. The diminished pressure within the bar~ 
rels is produced by a vacuum pump l1, connected 
therewith as below mentioned. The valves 40 
and H being opened, the vaporized solvent passes 
to and thru pipe H and enters the barrels thru 
vertical pipes I la, suitable valves, not shown, be 
ing provided for the control of the flow of vapor 
thru the individual pipes Ila. These pipes are 
extended into the upper portion of the interior 
of the barrels. The vapor condenses on the in 
terior surfaces thereof, and dissolves the grease, 
oil, etc, thereon. Heating means 30 are provided 
for reaching more quickly the temperature level 
necessary. The greater part of the solvent, with 
the matter dissolved therein, then flows down 
thru vertical pipes I2a into a horizontal pipe l2. 
Valve 43 being open and valve 44 closed, the sol 
vent and dissolved matters ?ow down thru con 
denser l5 into receiver Hi. It will be understood 
that the operation of the pump I1 may be con 
tinued or not, as desired, depending on the 
amount of condensate which is set free and from 
the speed of its draining away, during this inter 
mediate stage of the process which follows the 
initial use of suction above mentioned and pre 
codes the ?nal ?ashing-out. 
In order to facilitate and hasten the condensa 

tion of the solvent on the interior surfaces of the 
barrels 5, cooling means are used, comprising as 
illustrated in this ?gure, water pipes 50 from 
which cool water is sprayed upon the upper por 
tions of the barrels. 
A sight-glass I 4 is inserted in pipe I2, to per 

mit observation of the time at which the cleaning 
is completed and clean solvent accordingly be 
gins to pass thru pipe l2. When this is seen, the 
inlet of vapor into the barrels is cut off, and the 
vacuum pump is operated to reduce the pressure 
sufficiently for the ?nal flashing-out step of the 
process. At the same time or almost immedi 
ately thereafter, a small amount of heat is added. 
Steam, hot water, hot oil coils, hot air, or other 
means, could be used for the transfer of this 
small quantity of heat, but electric transmission 
of some kind, especially by means of special 
lamps or heating units, is preferable. Such heat 
ing units are indicated at 30 in the drawings. 
This reduction of pressure, with the addition 

of heat when necessary, vaporizes any solvent 
which may be retained in undrainable and inac 
cessible places, and which would therefore other 
wise be lost. The same is then sucked oil‘ by the 
pump H, and passes down thru condenser l5 into 
receiver I6. 

If desired, a short rinsing of the barrels by hot 
air, may now be used to complete the cleaning. 
This is done by means of pipe 26, connecting with 
pipe ll, air-heater 21, and blower 28. Any last 
remainder of solvent is vaporized by this means, 
and is either sucked off by the vacuum pump, or, 
if very small, is allowed to dissipate when the 
valves are closed and the barrels are removed 
from the apparatus. Such rinsing with hot air 
also serves the purpose of deodorizing the cleaned 
articles, both from the odor of any grease or oil 
and from the odor of the cleaning agent itself. 
The solvent passing thru condenser I5 is car 

ried into receiver l6, as above mentioned; in 
which the liquid portion accumulates in the bot~ 
tom and is returned to the still I0, and from 
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which the vacuum pump l1 exhausts any uncon 
densed vapor into a .second receiver, designated 
It, in which a portion is condensed and falls 
to the bottom, and the remaining vapor passes 
to a charcoal recovery plant I9. These portions 
of the equipment are of usual or any suitable 
construction for the purpose. 
From one or both receivers and the recovery 

means, the liquid solvent is returned to the still 
by means of pipe 20 and pump 2!. As shown 
diagrammatically in the drawings, only one still 
is indicated, but in practice two would be usually 
used, the liquid being returned preferably to a 
second still rather than at once to the original 
vaporizing means. In either such second still or 
(as shown diagrammatically) in the original still, 
the solvent is cleaned of grease and oil dissolved 
therein, by vaporizing the same and passing it 
thru vertical pipe 33 to a second condenser 22, 
thru a water separator 23, and into a solvent 
tank 24, from which it is returned as desired, 
thru pipe 29, to the original vaporizing means 
for re-use. During or at the end of this oper 
ation, the vacuum pump H is used to produce 
an under-pressure in the still, by means of pipe 
25, the various valves being operated in a man 
ner which will be obvious without detailed de 
scription. The use of such under-pressure per 
mits such cleaning-distillation to be carried out 
more completely and with the use of less heat; 
this produces a more satisfactory result, as well 
as the saving of heat, and also avoids the pos 
sible decomposition of the solvent which might 
otherwise result, and also avoids the consequent 
danger of poisoning from the decomposed sol 
vent. 

Various other valves are indicated in the draw 
lugs and not particularly referred to, the use of 
which will be clear from what has been said or 
from inspection of the drawings. Said drawings 
being diagrammatical, other parts such as pres 
sure gages, thermometers, and numerous other 
items of equipment, are not indicated. 
The pipes Ho. and I211 are preferably concen 

trically arranged, i. e., the pipe Ha, for a short 
distance below the entrance to the barrel, passes 
thru pipe Ho and then extends beyond it into 
the barrel, and the liquid solvent passes down 
thru pipe l2a surrounding the pipe Ila. This 
is illustrated in the fragmentary sectional view 
Fig. 3. , 

If desired to apply the process to a tank, tank 
car, or other vessel or structure which cannot be 
inserted in the apparatus, the connections may 
be made thru pipes 45 and 46, and the process 
carried out in a substantially similar manner, 
with adjustments due to the shape and partic 
ulars of the object to be cleaned. 
In carrying the process into effect in the man 

ner illustrated in Fig. 2, which is adapted for 
the degreasing of objects both exteriorly and in 
teriorly, for the degreasing of vessels not with 
standing pressure and vacuum, and of all objects 
having undrainable and inaccessible spaces or 
pockets or for other reasons dii’?cult to clean to 
remove the cleaning solvent or to recover an 
expensive solvent, as, for instance, motor blocks, 
etc., the articles to be cleaned are enclosed in 
a shell, constructed to withstand both the pres 
sure of the vapor, introduced therein surround 
ing the objects to ‘be cleaned as well as entering 
the interiors thereof if hollow, and the pressure 
of the outside air when a high vacuum is created 
within the shell. 
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The essential operation of the process is sub- 1| 

stantially the same, and similar parts of the ap 
paratus have been given the same numerals as 
in Fig. l. The drawings indicate diagrammat 
ically several containers and a motor block in 
place within the shell. My process will clean 
all portions, crevices and pockets thereof, and 
will nevertheless permit the recovery of the sol 
vent even from very inaccessible portions thereof. 

In addition to providing the closed shell, des 
ignated 35, for enclosing the articles, this mod 
i?cation provides the use of a spray or a rela 
tively cool portion of the solvent itself as a fa 
cilitating means for the condensation of the va 
por upon the articles, the same being sprayed 
thereon within the container, in lieu of the use 
of an external water spray as mentioned previ 
ously, and being supplied thru pipe 3| and ap 
plied in sprays or jets 32, at the desired stage 
of the process. 
The process may obviously be carried out by 

the use of other apparatus, other than that di 
agrammatically illustrated and herein referred 
to. ‘ 

Instead of using a solvent, the process may be 
carried out by means of other cleaning agents. 
Substantially similar steps, or such of the same 
as may be desired, can be employed with the 
use of a cleaning agent which removes grease 
and oil by saponi?cation, or by other chemical 
and/or physical process, and which agent can 
be vaporized. 
Many of the advantages of my invention have 

been pointed out or alluded to in what has been 
above said, and need not be here set forth in 
detail; further advantages will also be evident 
to those skilled in the art. 

I do not limit myself to the particular details 
of my process which have been set forth in the 
foregoing speci?cation, as the same refer to and 
set forth only certain embodiments of my in 
vention, and it is obvious that the same may be 
modi?ed, within the scope of the appended 
claims, without departing from the spirit and 
scope of the invention. 
Having thus described my invention, I claim: 
1. A process for the cleaning of articles with 

hard surfaces to remove grease and oil from said 
surfaces, comprising the steps of diminishing the 
pressure in a closed space adjacent a surface to 
be cleaned, at the beginning of the operation; ad 
mitting into said closed space the vapor of a sol~ 
vent and condensing said solvent vapor on said 
surface, said vapor being admitted under pressure 
to increase the speed of condensation; cooling said 
surface to further increase the speed of the proc— 
ess: drawing oil’ the condensed solvent and con 
tinuing the operation until nearly clean solvent 
drains oil; then shutting oh‘ the in?ux of vapor 
and extracting the last remainders of condensed 
solvent by diminishing the pressure to produce a 
high degree of vacuum and evaporating said re 
maining solvent and sucking off the vapor created 
by such ?nal ?ashing-out, and applying heat to 
increase the speed of the evaporation and the 
sucking oif. 

2. A process for the cleaning of articles with 
hard surfaces to remove grease and oil from said 
surfaces, comprising the steps of diminishing the 
pressure in a closed space adjacent a surface to be 
cleaned, at the beginning of the operation; ad 
mitting into said closed space the vapor of a sol 
vent and condensing said solvent vapor on said 
surface, said vapor being admitted under pressure 
to increase the speed of condensation; cooling said 
surface to further increase the speed of the proc 
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ess; drawing off the condensed solvent and con 
tinuing the operation until nearly clean solvent 
drains off; then shutting off the in?ux of vapor 
and extracting the last remainders of condensed 
solvent by reducing the pressure to such an extent 
that the last remaining portions of liquid retained 
on said surface in undrainable pockets and in 
accessible spaces are forcibly evaporated by re 
ducing the evaporation point in said closed space 
by said reduction of pressure, and utilizing the 
latent heat in the solvent to be evaporated and 
also the heat emanated through the surfaces of 
the masses of material being cleaned to provide 
the heat required fOr evaporation, resulting in a 
flashing-out process and increasing the complete 
ness of the recovery of solvent for re-condensing 
and re-use. 

3. A process for treating the interior of vessels 
for removing grease and oil, comprising the steps 
of diminishing the pressure in a closed vessel, at 
the beginning of the operation; admitting into 
said vessel the vapor of a solvent and condensing 
said solvent vapor therein, said vapor being ad 
mitted under pressure to, increase the speed of 
condensation; cooling a surface of said vessel to 
further increase the speed of the process; draw 
ing of! the condensed solvent and continuing the 
operation until nearly clean solvent drains off; 
then shutting off the in?ux of vapor and extract 
ing the last remainders of condensed solvent by 
diminishing the pressure to produce a high de 
gree of vacuum and evaporating said remaining 
solvent and sucking of! the vapor created by such 
final ?ashing-out, and applying heat to increase 
the speed of the evaporation and the sucking off. 

4. A process for treating the interior of vessels 
for removing grease and oil, comprising the steps 
of diminishing the pressure in a closed vessel ad 
jacent a surface to be cleaned, at the beginning 
of the operation; admitting into said vessel the 
vapor of a solvent and condensing said solvent 
vapor on said surface, said vapor being admitted 
under pressure to increase the speed of condensa 
tion; cooling said surface to further increase the 
speedpf the process; drawing oil the condensed 
solvent and continuing the operation until nearly 
clean solvent drains off; then shutting o?f the in 
flux‘ of vapor and extracting the last remainders 
of condensed solvent by reducing the pressure to 
such an extent that the last remaining portions 
of liquid retained on said surface in undrainable 
pockets and inaccessible spaces are forcibly evap 
orated by reducing the evaporation point'in said 
closed space by said reduction of pressure, and 
utilizing the latent heat in the solvent to be evap 
orated and also the heat emanated through the 
surfaces of the masses of material being cleaned 
to provide the heat required for evaporation, re 
sulting in a flashing-out process and increasing 
the completeness of the recovery of solvent for 
re-condensing and re-use. 

i 5. A process for treating the interior of vessels 
for removing grease and oil, comprising the steps 
of diminishing the pressure in a closed vessel ad 
jacent a surface to be cleaned, at the beginning 
of the operation; admitting into said vessel the 
vapor of a solvent and condensing said solvent 
vapor on said surface, said vapor being admitted 
under pressure to increase the speed of condensa 
tion; cooling said surface to further increase the 
speed of the process; drawing off the condensed 
solvent and continuing the operation until nearly 
clean solvent drains off; then shutting off the 
in?ux of vapor and extracting the last remainders 
of condensed solvent by diminishing the pressure 
to produce a high degree of vacuum and evaporat 
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2,348,466 
ing said remaining solvent and sucking 011' the 
vapor created by such ?naL?ashing-out, and ap 
plying heat to increase the speed of the evapora 
tion and the sucking off ; together with maintain 
ing a diminished pressure at an outlet of said 
vessel to increase the rate of ?ow of solvent vapor 
to said closed vessel from a still connected there 
with in order to have always the hottest fresh 
vapor from said still available within all parts of 
the closed vessel and to increase the rate of evap 
oration of the solvent in said still and thus in 
crease the quantity of condensation thereof in 
any given time on the surface to be cleaned, 
thereby reducing the degreasing time. 

6. A process for treating the interior of vessels 
for removing grease and oil, comprising the steps 
of diminishing the pressure in a closed vessel ad 
jacent a surface to be cleaned, at the beginning of 
the operation; admitting into said vessel the va 
por of a solvent and condensing said solvent vapor 
on said surface, said vapor being admitted under 
pressure to increase the speed of condensation; 
drawing off the condensed solvent and continuing 
the operation until'nearly clean solvent drains 
off; then shutting off the in?ux of vapor and ex~ 
tracting the last remainders of condensed solvent, 
by reducing the pressure in said closed vessel and 
applying heat in addition to the latent heat of the 
solvent to be evaporated and the heat emanating 
through the surfaces of the masses of material 
being cleaned, said reduction of pressure and said 
heat being sufficient to cause the last remaining 
portions of liquid retained within said vessel in" 
undrainable pockets and inaccessible spaces to be 
forcibly evaporated and resulting in a ?ashing out 
process and increasing the completeness of the 
recovery of solvent for re-condensing and re-use. 

7. A process for the cleaning,r of articles with 
hard surfaces, to remove grease and oil from said 
surfaces, comprising the steps of enclosing an 
article to be cleaned within a. closed shell, dimin 
ishing the pressure in said shell adjacent a sur 
face to be cleaned, at the beginning of the opera 
tion; admitting into said closed shell the vapor of 
a solvent and condensing said solvent vapor on 
said surface, said vapor being admitted under 
pressure to increase the speed of condensation; 
cooling said surface to further increase the speed 
of the process; drawing off the condensed solvent 
and continuing the operation until nearly clean 
solvent drains off; then shutting on the influx of 
vapor and extracting the last remainders of con 
densed solvent by diminishing the pressure to 
produce a high degree of vacuum and evaporating 
said remaining solvent and sucking off the vapor 
created by such ?nal ?ashing-out, and applying 
heat to increase the speed of the evaporation and 
the sucking off. 

8. A process for the cleaning of articles with 
hard surfaces to remove grease and oil from 
said surfaces, comprising the steps of enclosing 
an article to be cleaned within a closed shell, 
diminishing the pressure in said closed shell ad 
jacent a surface to be cleaned, at the beginning 
of the operation; admitting into said closed shell 
the vapor of a solvent and condensing said sol 
vent vapor on said surface, said vapor being ad 
mitted under pressure to increase the speed of 
condensation; cooling said surface to further in 
crease the speed of the process; drawing off the 
condensed solvent and continuing the operation 
until nearly clean solvent drains off; then shut 
ting off the in?ux of vapor and extracting the 
last remainders of condensed solvent by reduc 
ing the pressure to such an extent that the last 
remaining portions of liquid retained on said 
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surface in undrainable pockets and inaccessible 
spaces are forcibly evaporated by reducing the 
evaporation point in said closed shell by said 
reduction of pressure, and utilizing the latent 
heat in the solvent to be evaporated and also 
the heat emanated through the surfaces of the 
masses of material being cleaned to provide the 
heat required for evaporation, resulting in a 
?ashing-out process and increasing the complete 
ness of the recovery of solvent for re-condensing 
and re-use. 

9. A process for the cleaning of articles with 
hard surfaces, to remove grease and oil from 
said surfaces, comprising the steps of enclosing 
an article to be cleaned within a closed shell, 
diminishing the pressure in said closed shell ad 
jacent a surface to be cleaned, at the beginning 
of the operation; admitting into said closed shell 
the vapor of a solvent and condensing said sol 
vent vapor on said surface, said vapor being ad 
mitted under pressure to increase the speed of 
condensation; cooling said surface to further in 
crease the speed of the process; drawing off the 
condensed solvent and continuing the operation 
until nearly clean solvent drains off : then shut 
ting off ,the in?ux of vapor and extracting the 
last remainders of condensed solvent by dimin 
ishing the pressure to produce a high degree of 
vacuum and evaporating said remaining solvent 
and sucking off the vapor created by such ?nal 
?ashing-out, and applying heat to increase the 
speed of the evaporation and the sucking off; 
together with maintaining a diminished pressure 
at an outlet of said closed shell to increase the 
rate of ?ow of solvent vapor to said closed space 
from a still connected therewith in order to have 
always the hottest fresh vapor from said still 
available at all parts of the closed space and to 
increase the rate of evaporation of the solvent 
in said still and thus increase the quantity of 
condensation thereof in any given time on the 
surface to be cleaned, thereby reducing the de 
greasing time. 

10. A process for the cleaning of articles with 
hard surfaces, to remove grease and oil from said 
surfaces, comprising the steps of enclosing an 
article to be cleaned within a closed shell, di 
minishlng the pressure in said closed shell ad 
jacent a surface to be cleaned, at the beginning 
of the operation; admitting into said closed shell 
the vapor of a solvent and condensing said sol 
vent vapor on said surface, said vapor being ad 
mitted under pressure to increase the speed of 
condensation; cooling said surface to further in 
crease the speed of the process; drawing off the 
condensed solvent and continuing the operation 
until nearly clean solvent drains off; then shut 
ting off the influx of vapor and extracting the 
last remainders of condensed solvent, by reduc 
ing the pressure in said closed shell and applying 
heat in addition to the latent heat of the solvent 
to be evaporated and the heat emanating through 
the surfaces of the masses of material being 
cleaned, said reduction of pressure and said heat 
being sufficient to cause the last remaining por 

5 

10 

20 

30 

35 

45 

50 

55 

65 

5 
tions of liquid retained on said surfaces in un 
drainable pockets and inaccessible spaces to be 
forcibly evaporated and resulting in a flashing 
out process and increasing ‘the completeness of 
the recovery of solvent for re~condensing and re~ 
use. 

11. A process for the cleaning of articles with 
hard surfaces to remove grease and oil from said 
surfaces, comprising the steps of diminishing the 
pressure in a closed space adjacent a surface 
to be cleaned, at the beginning of the operation: 
admitting into said closed space the vapor of a 
solvent and condensing said solvent vapor on 
said surface, said vapor being admitted under 
pressure to increase the speed of condensation; 
cooling said surface to further increase the speed 
of the process; drawing off the condensed sol 
vent and continuing the operation until nearly 
clean solvent drains o?‘; then shutting off the 
in?ux of vapor and extracting the last remain 
ders of condensed solvent by diminishing the 
pressure to produce a high degree of vacuum and 
evaporating said remaining solvent and suck 
lng off the vapor created by such ?nal flashing 
out, and applying heat to increase the speed of 
the evaporation and the sucking o?; together with 
maintaining a diminished pressure at an outlet 
of said closed space to increase the rate of flow 
of solvent vapor to said closed space from a 
still connected therewith in order to have al 
ways the hottest fresh vapor from said still avail 
able at all parts of the closed space and to in 
crease the rate of evaporation of the solvent in 
said still and thus increase the quantity of con 
densation thereof in any given time on the sur 
face to be cleaned, thereby reducing the de 
greasing time. 

12. A process for the cleaning of articles with 
hard surfaces to remove grease and oil from said 
surfaces, comprising the steps of diminishing the 
pressure in a closed space adjacent a surface to 
be cleaned, at the beginning of the operation; 
admitting into said closed space the vapor of a 
solvent and condensing said solvent vapor on 
said surface, said vapor being admitted under 
pressure to increase the speed of condensation; 
cooling said surface to further increase the speed 
of the process; drawing off the condensed sol 
vent and continuing the operation until nearly 
clean solvent drains off; then shutting off the 
in?ux of vapor and extracting the last remain 
ders of condensed solvent, by reducing the pres 
sure in said closed space and applying heat in 
addition to the latent heat of the solvent to be 
evaporated and the heat emanating through the 
surfaces of the masses of material being cleaned, 
said reduction of pressure and said heat being 
su?icient to cause the last remaining portions 
of liquid retained on said surfaces in undrain 
able pockets and inaccessible spaces to be forc 
ibly evaporated and resulting in a flashing-out 
process and increasing the completeness of the 
recovery of solvent for re-condensing and re-use. 
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