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This invention relates to liquid separating devices and 
more particularly to a device for separating liquids of 
different densities and to a cleaning apparatus in which 
the liquid separating device is usable. 
An object of this invention is to provide a new and 

improved dry cleaning apparatus for cleaning garments 
and the like having means for vaporizing the cleaning 
solvent from the garments upon the completion of the 
cleaning operation and then recovering the solvent by 
condensing, which apparatus include a liquid separating 
device which separates the condensed solvent from water 
intermixed therewith. 

Another object is to provide a dry cleaning apparatus 
wherein the garments to be cleaned are placed in a closed 
tub through which solvent is continuously circulated to 
dissolve and extract foreign substances, such as dirt, 
grease and the like from the garments, wherein the solvent 
is drained from the tub upon completion of the cleaning 
operation, wherein the apparatus has means for estab 
lishing upon completion of the cleaning operation a 
closed air ?ow passage through the tub and past a cooling 
means for condensing the solvent vapors from the air 
moving from the tub, the cooling means condensing the 
solvent vapor, and wherein the condensed solvent is 
passed through a liquid separating device which separates 
the condensed solvent from any water mixed therewith 
prior to a succeeding use of the solvent in cleaning gar 
ments. 

Still another object is to provide a dry cleaning appa 
ratus wherein the mixture of condensed solvent and water 
is continuously delivered during the condensation process 
to the liquid separating device which has means for auto 
matically permitting ?ow of the separated solvent from 
the separating device to a reservoir at a predetermined 
stage in the cycle operation of the cleaning apparatus. 

Still another object is to provide a dry cleaning ap 
paratus having means for automatically removing the 
solvent and the water from the liquid separating device of 
different predetermined stages of the cycle of operation 
of the apparatus. 
A further object is to provide a liquid separating device 

for separating liquids of different densities from one 
another. 
A still further object is to provide a liquid separating 

device having a tank or vessel into which the liquids of 
different densities are introduced and separate therein 
according to their relative densities and siphon means for 
removing the heavy liquid from the bottom of the vessel 
wherein the siphon means is provided with automatic 
means for interrupting the siphoning of the heavy liquid 
when the level of the heavy liquid in the vessel drops to 
a predetermined level in the vessel. 
A still further object is to provide a new and improved 

liquid separating device having a vessel into which the 
mixed liquids ‘are introduced and in which they separate 
according to their densities having a siphon tube open 
ing adjacent the bottom of the chamber for siphoning off 
the heavy liquid from the vessel and valve means for 
placing the siphon tube in operative condition when the 
level of the heavy liquid rises to a predetermined height 
in the vessel and for placing the siphon tube in inopera 
tive condition when the level of the heavy liquid drains 
below the predetermined height. 

Another object is to provide a liquid separating device 
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having means for removing the light liquid from the 
vessel to ‘a level spaced above the predetermined height 
in order that a layer of the light liquid is always disposed 
on top of the heavy liquid in the vessel to prevent evap 
oration of the heavy liquid. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following 
description of a device constructed in accordance with 
the invention, and reference to the accompanying draw 
ings thereof, wherein: 
FIGURE 1 is a schematic view of the liquid separating 

device embodying the invention; 
FIGURE 2 is a top view with some parts broken away 

of a liquid separating device embodying the invention; 
FIGURE 3 is a side view with some parts broken away, 

of the liquid separating device illustrated in FIGURE 2; 
FIGURE 4 is a fragmentary sectional view with some 

parts broken away, taken on line 4-4 of FIGURE 3; 
FIGURE 5 is a schematic view of the dry cleaning 

apparatus employing the liquid separating device; and 
FIGURE 6 is a schematic prospective view of a timer 

motor and cam control means for the switches of the 
electric control system of the dry cleaning apparatus. 

Referring now particularly to FIGURE 1 of the draw 
ing, the liquid separating device 760 embodying the in 
vention includes a closed tank or vessel 761 having an 
inlet duct 792 adjacent its upper end through which a 
mixture of liquids of different densities, for example, a 
cleaning solvent with small quantities of water intermixed 
therewith, is introduced into the vessel, the solvent being 
of greater density than the water. A siphon tube 703 
has an inner vertical leg section 7 M inside the vessel with 
its lower opening adjacent the bottom thereof, an inter 
mediate horizontal upper portion 705 which extends out 
wardly from the container between the inlet duct 702. 
and an outlet duot 706, and an external section 70*7 which 
extends downwardly to any suitable reservoir in which 
the solvent is to be stored or used. The upper inter— 
mediate portion 795 of the siphon tube has a T-?tting 
708 connected therein by means of which one end of a 
vent tube 710 is in communication with the upper por 
tion of the siphon tube. The other end portion 711 of 
the vent tube has a valve seat 712 which is engageable 
by a needle valve 713 to close the vent tube. The valve 
is movable upwardly to engage the seat when a ?oat 715, 
which ?oats in the solvent but which sinks in the water, 
moves the valve upwardly when the level of the solvent 
rises to a ?rst predetermined level in the vessel. When 
the level of the solvent drops below a second predeter 
mined level, which is lower than the ?rst predetermined 
level, for a reason to be explained below, the siphon vent 
tube 710 is opened and no siphoning of the solvent from 
the vessel can take place. 

In use, the mixture of the solvent and water is intro 
duced through the inlet duct 702 and separates with the 
solvent collecting at the bottom of the vessel and the water 
?oating on the solvent. The ?oat moves upwardly as the 
upper level of the solvent rises until the valve engages the 
seat and closes the siphon vent tube. Continued intro 
duction of the mixture of solvent and water, with water 
ordinarily constituting only a small percentage of the mix 
ture, causes the solvent to rise in the vessel and in the 
inner section 704 of the siphon tube to the upper inter 
mediate portion. The siphon tube is thus ?lled and, if 
the lower end of the outer siphon tube section 707 is open, 
the siphoning action thus initiated causes the solvent to 
how from the vessel. As such siphoning action continues, 
the level of the solvent drops and, when it descends to the 
second predetermined level in the vessel, the valve 713 
moves out of sealing engagement with the seat 712, and 
air is introduced into the upper portion 705 of the siphon 
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tube 703 thus stopping the siphoning of the liquid. Since 
a condition of reduced pressure is present in the inter 
mediate upper section of the siphon tube when siphoning 
of the solvent is taking place, and in the vent tube 710 
when the vent tube is closed, causing an upwardly acting 
pressure differential to be exerted across the valve tending 
to hold it in its closed position, the valve moves to its open 
position only when the body of solvent drops to the second 
predetermined level which is lower than the ?rst predeter-q 
mined level at which the valve closes the vent tube. 
The liquid separating device 700 thus functions auto 

matically to siphon off the heavy solvent from the vessel 
while leaving the relatively lighter water therein. The 
outlet duct 706 is provided with a suitable valve 717 
which may be opened to remove the water from the reser 
voir at any desired time. The outlet duct 706 is disposed 
above the second predetermined level so that when the 
valve 717 is opened the upper portions of the water are 
drained off leaving a thin layer thereof over the solvent 
in the bottom portion of the vessel to prevent its evapo 
ration and also to prevent removal of any of the heavy 
liquid from the reservoir. The valve 717 of course is 
opened only when the ?oat 715 is in its lowermost posi 
tion and the siphoning of the heavy liquid is not taking 
place. The outer siphon tube section 707 of the siphon 
tube may be provided with a suitable valve, such as a 
valve 98 controlled by a solenoid 99‘, which is opened at 
any desired time to cause the removal of the solvent from 
the vessel in the event a sufficient volume of the solvent 
is in the vessel to raise its level to or above the ?rst pre 
determined level at which the valve 713 closes the vent 
tube. 

It will now be apparent that the liquid separating de 
vice separates the liquids of different densities, such as a 
solvent used in dry cleaning apparatus whose density is 
greater than that of the water, introduced over a substan 
tial period of time into the vessel 701 while the siphon 
tube section 707 and the outlet duct 706 are closed. The 
water separates from the solvent and ?oats on its upper 
surface. As the level of the solvent rises in the reservoir, 
the ?oat 715 is moved upwardly and closes the vent tube 
710. As the solvent in the vessel continues to accumu~ 
late, the solvent continues to rise in the vessel and through 
the inner section 704 of the siphon tube until it rises to the 
level of the intermediate portion 705 of the siphon tube 
whereupon the solvent continues the ?ow through to si 
phon tube and its outer section 707. The vent duct 719 
which opens into the outer siphon tube section between 
the lower end of the inner siphon tube section 703 and 
the valve 98 permits escape of air from the siphon tube 
to allow such movement of the solvent. The ?ow of sol 
vent from the vessel continues until the solvent in the vent 
duct 719 rises to the top level of the solvent in the vessel. 
When the valve 98 is opened, the siphoning action of 

the siphon tube now moves the solvent from the bottom 
of the vessel through the siphon tube until the level of 
the solvent drops to a second predetermined level and 
the ?oat 715 causes the valve 713 to move out of sealing 
engagement with the seat 712 of the siphon vent tube 
710 thus permitting air to enter into the intermediate up 
per section of the siphon tube and arresting the siphoning 
action even though the valve 98 may still be opened. The 
?oat 715 will of course again close the siphon vent tube 
as the level of the solvent again rises to the ?rst predeter 
mined level and the above cycle of operation is repeated. 

It will now be seen that a new and improved liquid sep 
arating device 700 has been illustrated and described 
which is of very simple construction and which may be 
used to separate a heavy liquid from a light liquid. 

Referring now particularly to FIGURES 2, 3, and 4 of 
the drawing, which show the actual structure of the liquid 
separating device 700, the vessel 701 has a bottom 730 
‘and a cylindrical wall 731 provided at its upper end with 
an external annular ?ange 732. The upper end of the 
vessel is closed by a circular cover 733 secured to the ex 
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ternal ?ange 732 by means of the screws 734 which ex 
tend through suitable ‘apertures in the cover and in an 
annular gasket 735, disposed between the outer peripheral 
portions of the cover and the ?ange 732, into suitable 
threaded bores of the ?ange 7 32. 
A pair of vertically spaced brackets 738 and 739 are 

secured to the cylindrical wall 731 by means of which 
the vessel may be secured to any suitable ?xed structure. 
The cylindrical wall 731 has a vertical elongate aperture 
740 about which extends a substantially rectangular 
window mount 742 welded or otherwise suitably secured 
to the cylindrical wall. The window mount has an ex 
ternal annular ?ange 743. The aperture of the window is 
closed by a pane 744 of glass or other suitable transparent 
substance held in seal tight relation with the ?ange 743 by 
a rectangular cover plate 746 which is secured to the ?ange 
by means of screws 747 which extend through suitable 
apertures in the cover plate and the rectangular gasket 
748 interposed between the rectangular ?ange 743 and 
the outer peripheral portions of the pane 744, into suitable 
threaded apertures in the ?ange. The outlet duct 706 is 
provided with any suitable valve or drain cock 717. 
The inner section 704 of the siphon tube has its upper 

end secured in one end 750 of the T coupling 708 and its 
lower end opens adjacent the bottom 730 of the vessel. 
The upper siphon tube section 705 includes a section 755 
one of whose ends is secured to the outlet 756 of the 
T coupling and whose other end is secured to a suitable 
union coupling 760 by means of the nut 761. The inner 
end portion of the union coupling extends into the vessel 
through a suitable aperture in the cylindrical wall of the 
vessel. The siphon vent tube 710 includes a vertical duct 
763 whose lower end is secured to the end 764} of the T 
coupling and whose upper end is connected the U-shaped 
vent tube section 766 whose upper end is enlarged to 
receive the valve seat 712 which is engageable by the 
needle valve 713. The stem of the needle valve extends 
slidably through suitable apertures in the guide brackets 
‘771 and 772 rigidly secured to the vent tube section 763 
and the inner siphon section 704 in any suitable manner, 
as by welding. The lower end of the valve stem is se 
cured to the substantially ring shaped ?oat 715. The 
?oat has a U-shaped bracket 775 rigidly secured thereto 
whose legs 776 and 777 extend radially outwardly from 
the ?oat and between the arms 778 and 779 of a sub 
stantially U-shapcd bracket 780 rigidly secured to the in 
ner siphon tube section 704. The arms of the bracket 780 
are provided with inwardly extending horizontal lugs 782 
which limit downward movement of the ?oat bracket. 
The arms of the ?oat bracket are movably secured to the 
arms of the bracket 780 by a suitable pin 784 which ex 
tends through the suitable apertures in the arms 778 and 
779 and through vertical slots in the arms of the ?oat 
brackets so that the ?oat is free to move vertically relative 
to the bracket ‘780 through a predetermined distance. 
The brackets 780 ‘and 775 control the vertical movement 
of the ?oat 715 and prevent its lateral displacement while 
the guide brackets 771 and 772 guide the vertical move 
ment of the needle valve 713 and prevents its misalign 
ment with its valve seat 712 of the siphon tube vent 710. 

It will :be apparent that the window 744 permits ob 
servation of the levels of the two liquids in the vessel. 
The liquid separating device 700 may be connected in 

and constitute a component of a dry cleaning apparatus 
20, such as the one described in the copending application 
of David R. Williams, Serial No. 198,200 ?led May 28, 
1962, for Cleaning Method and Apparatus. The dry 
cleaning apparatus includes a tub 21 in which a rotatable 
tumbler or drum 22 is disposed into which the garments 
to be cleaned may be inserted through the door (not 
shown) on the front side of the cabinet (not shown) in 
which the tub is mounted. The tumbler is rotated by a 
suitable motor (not shown) by means of a two speed 
transmission (not shown) and may have two or more 
vanes 154 and 155. 
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A solvent reservoir 30 is disposed below the tub and 
has an outlet 31 connected to the inlet of a pump 32 
whose outlet is connected to the conduit 33 which opens 
into the tub 21 ‘adjacent the upper end thereof. A valve 
35 operated by a solenoid 36 is provided for closing the 
conduit. 
The tub has ‘a drain or outlet conduit 38 provided with 

the valve 39 which is operated by the solenoid 40. An 
over?ow duct or conduit 41 connects the drain conduit 
38 downstream of the valve 39 with the duct 42 which 
communicates with the interior of the tub. The over?ow 
duct is provided with a check valve 43. It will be appar 
ent that whenever the level of the solvent Within the tub 
tends to rise above a predetermined level, the ?uid ?ows 
out through the over?ow duct 41 and to the drain conduit 
38, the check valve preventing reverse ?ow of ?uid into 
the tub through the over?ow conduit. The drain conduit 
opens into a trap 44 which prevents movement of the large 
objects, such as buttons and the like, to the drain pump 
45 whose inlet is connected to the outlet of the trap by the , 
conduit 46 and whose outlet, in turn, is connected by 
conduit 47 to the inlet of a mechanical ?lter 50, provided 
with a suitable cartridge having a porous material which 
?lters out all particles of dirt and debris from the solvent 
passing through the ?lter. A check valve 48 is provided 
in the conduit 47 to prevent reverse ?ow of ?uids there 
through. 
A suitable pressure gauge 51 is connected to the ?lter 

50 to indicate the pressure therein. The ?lter 50 is pro 
vided with a cover 52 which may be removed to remove . 
or replace the machanical porous ?ltering cartridge dis 
posed therein. The outlet duct 53 of the ?lter 50 is con 
nected to the inlet of the absorbent ?lter 55 by a conduit 
56. A cartridge of activated charcoal or similar absorbent 
substance is disposed within the ?lter 55. The activated 
carbon of the ?lter 55 absorbs the fatty ‘acids or other 
compounds into which the solvent converts the greases, 
fats and other substances removed from the garments so 
that clean solvent ?ows from the outlet of the ?lter 55 into 
the inlet conduit 58 which opens into the upper portion of 
the reservoir 30. The ?lter 55 may also be provided with 
a gauge 59 to show the upstream ?uid pressure therein 
and a blowotf or bleed valve 60 for obtaining ?uid samples 
and for relieving the pressure therein before the cover 61 
of the ?lter 55 is removed for removal or replacement of 
the absorbent substance or cartridge of the ?lter. The 
outlet conduit 53 of the mechanical ?lter 50 is also con 
nected to the inlet conduit 58 of the reservoir 30. A 
valve 63 downstream of the point at which the duct 56 
communicates with the outlet duct 53 controls flow of sol 
vent through the outlet conduit 53 into the inlet conduit 
58. The valve 63 may be opened when it is desired to 
drain the mechanical ?lter of the solvent preparatory to 
removal or replacement of the mechanical ?lter cartridge 
therein. 
The duct 42 extends upwardly at one side of the tub 

and opens into a housing 66 in which is disposed a lint 
trap or screen 68, the cooling coils 69, and the heating 
coils 70. The housing has an outlet 72 connected to the 
inlet of a blower 73 whose outlet 75 opens into an air 
valve housing 77 having a pair of valves 7 8 and 79. The 
valves 78 and 79 are moved to the full line positions illus 
trated in FIGURE 1 wherein they close the inlet and out 
let ducts 80 and 81 of the valve housing when the solenoids 
82 and 83 which operate the valves are energized. The 
inlet duct 80 may be provided with a screen 85a while the 
outlet duct 81 may open to the atmosphere exteriorly of 
the building in which the dry cleaning apparatus is locat 
ed. The valves, when solenoids 82 and 83 are de-ener 
gized, are moved by suitable springs (not shown) such 
as the usual well known hinge springs associated with the 
hinges or pivots 7 8a and 79a by means of which the valves 
are hingedly or pivotally secured to the air valve housing, 
to the broken line positions illustrated in FIGURE 5 
wherein they close the aperture or passage 84 in the diag 
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onally extending partition 85 of the housing and open 
the inlet and outlet ducts 00 and 81. When the valves 7 3 
and 79 are in the full line positions illustrated in FIGURE 
5, and the blower is operating, air may be circulated 'by 
the blower through the closed ?o-w path or passage which 
includes the tub, the duct 4-2, the housing 66, the blower 
'73, the air valve housing 77 and back to the tub. When 
the valves are in their broken line positions illustrated in 
FIGURE 5, closing the passage 84 of the partition 05, 
and the blower is operating, air is drawn into the tub 
through the inlet duct 80, or through the door opening of 
the tub if the door is open, and expelled from the tub 
through the duct 42, the housing 66, the blower 73, the air 
valve housing 77 and the outlet or exhaust duct 81. The 
blower 73 is driven by any suitable motor 92. 
The housing 66 is provided with a sump 95 below the 

cooling coils 69 into which ?ows the solvent condensed 
by the cooling coils 69. The drain conduit 97 connects 
the sump 65 to the inlet duct 702 of the vessel 701. The 
outer section 707 of the siphon tube is connected to the 
reservoir 30 and is provided with the valve 98 which is 
operated by the solenoid 99. A vent duct 719 has its 
lower end connected to the outer section 707 of the siphon 
duct 1below the lower end of the inner siphon tube section 
and its upper end to the conduit 97 immediately below 
the sump 95 so that the condensate draining from the 
sump 95 will not ?ow into the vent duct 719 but will ?ow 
through the conduit 07 and the inlet duct 702 of the vessel 
700 into the vessel 700. 
The valves 35 and 98 are normally closed so that no 

vapors or evaporated solvent from the reservoir may ?ow 
into the tub. These valves are provided both to prevent 
loss of the solvent and also to prevent accumulation of 
vapors within the tub. In addition, the blower 73 is ener 
gized and the solenoids 82 and 83 are tie-energized and 
the valves '78 and '79 moved to the broken line positions 
indicated in FIGURE 2 whenever the door 24 is opened 
so that air is drawn into the tub through the door opening 
and expelled from the tub whenever the door is open. 
The cooling coils 69 are connected to the inlet of a suit 

able compressor 103 by the conduit 104 and connected to 
the outlet 105 of the compressor through a conduit 107 
having a valve 1% which is controlled by the solenoid 109, 
the heat dissipating coils 110, a receiver 112 into which 
the compressed and cooled refrigerant passes, the conduit 
113, to which are connected a dryer 114 for the refrigerant 
and a sight glass 115, the conduit 117 having the valve 
118 controlled by the solenoid 119 and the usual expan 
sion valve 120. 

It will be apparent that the compressor 103, the heat dis 
sipating coils 110, the receiver 112, the dryer 114, the 
sight glass 115 and the expansion valve 120 constitute a 
conventional refrigeration system employing a gas which is 
?rst compressed and cooled and then allowed to expand 
in the cooling coils to absorb heat. 
A conduit 125 is also connected to the conduit 113 

and supplies compressed refrigerant to the cooling coil 126 
disposed in the reservoir 30. The conduit 125 has a valve 
128 controlled by the solenoid 129 and an expansion valve 
130. The outlet of the cooling coils 126 is connected by 
the conduits 131 and 104 to the inlet 102 of the com~ 
pressor. 

It Will now be apparent that when the solenoid 119 is 
energized, refrigerant gas which has been compressed ‘by 
the compressor 103 and cooled by the passage through the 
heat dissipating coils 110, ?ows through the cooling coils 
69 to expand therein and to absorb heat from the air and 
solvent vapors which may be circulating through the 
One end of the heating coils 70 is connected to the 

outlet 105 of the compressor 103 by the conduit 107 
and the conduit 133 which has a ‘valve 134 controlled by 
the solenoid 135. The other end of the heating coils 70 
is connected by the conduit 136 to the conduit 107 down 
stream of the valve 108. A check valve 137 in the 
conduit 136 prevents reverse ?ow through the conduit. 
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It will be apparent that when the valve 108 is closed and 
the valve 134 is open the hot refrigerant gas from the 
compressor ?rst ?ows through the heating coils 70 to 
heat the air passing through the housing 66 which has 
ben cooled by passing past the cooling coils and by the 
condensation of the solvent vapors therefrom. 
An additive tank 140, in which a reserve supply of the 

solvent is stored, is disposed above the reservoir 30. 
The tank has an outlet conduit 142 which opens into the 
reservoir 30 and has a valve 144 connected therein which 
is controlled by the solenoid 145 so that‘ an additional 
amount of solvent may be added to the reservoir upon 
the completion of each cycle of operation of the appa 
ratus to make up for any loss of the solvent during such 
cycle. The solvent used may be of the type commercially 
available under the name Valclene and may include some 
detergent in solution in the solvent. 
The valve 717 may be operated by a solenoid 790 

if it is desired that the draining of the water from the 
vessel 701 be performed automatically. The operation 
of the various electric motors and the various solenoids 
may be controlled by a timer motor 358 on whose shaft 
351 are mounted a plurality of switch cams 352 which 
operate a plurality of switches 353 which in turn control 
the operation of the various solenoids and motors. The 
switch cams move their respective switches either between 
two positions in one of which the switches is in open 
position and in the second of which the switch is in 
closed position or between three positions, two of such 
positions of a three position switch causing closing of 
two dillerent circuits and the third position of the switch 
being an open position. The operation of such timer 
switch means is fully disclosed in the co-pending applica 
tion of David R. Williams. 
At the initiation of the cycle of operation of the appa 

ratus the tub is empty of the solvent and the valves 98, 
717 and 35 are closed. The solenoid 790 which controls 
the operation of the valve 717 is now de-energized and 
the valve is closed. The solenoids 82 and 83 are now de 
energized so that the valves 78 and 79 are in the broken 
line positions indicated in FIGURE 5 wherein they close 
the passage 84 of the partition 85. The valves 118 and 
134- are now closed so the refrigerant is not ?owing 
through either the cooling coil 69 or the heating coil 70 
of the reclaimer housing 66. The valves 128 and 108, 
however, are open so that the refrigerant is circulating 
through the heat dissipating coils 110 and the cooling 
coils 126 in the reservoir and is maintaining the tempera 
ture of the solvent within the tank at a desired low tem 
perature which is set by the usual thermostats 105a 
which control the operation of the compressor 103. 
When the door of the tub is opened to permit place 

ment of any load of soiled garments, or the like, int-o 
the drum, the motor 92 is immediately energized to op 
erate the blower 73 so that air is now drawn in through 
the open door of the tub as well as through the inlet 
duct 80 ‘and is moved through the duct 4-2, the reclaimer 
housing 66, the blower '73, the outlet 75, the air valve 
housing 77, and the vent duct 81 to the atmosphere. 
When the door is closed and the control circuit is ener 
gized by a suitable coin operated switch, the drive motor 
of the drum 22 is immediately energized and causes rota 
tion of the drum at a low speed. Simultaneously, the 
solenoids 36 and 99 are energized to open the ?ll valve 
35 and the condensate return valve 98. If the valve 713 
is now in its upper position the solvent in the vessel 701 
will siphon ?ow into the reservoir 30 until its upper level 
reaches its second predetermined level and the valve 713 
opens stopping the siphoning action of the siphon tube. 
The solenoids 82 and 83 are also energized at this time 
to move the valves 78 and 79 to the positions where they 
close off the conduits 80 and 81 and open the aperture 
or passage 84 in the partition 85 of the air valve 77. 
The electric motor (not shown) which drives the ?ll 
pump 32 is also energized and pumps the solvent from 
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the reservoir 30 into the tub 21. Since the valve 98 is 
open, the air displaced from the tub by the solvent being 
pumped into the tub may ?ow into the reservoir 30‘ and 
replace the solvent being pumped from the reservoir. 
After the ?ll pump has operated for a predetermined 
period of time suf?cient to ?ll the tub to a level above 
the over?ow conduit 41 so that the solvent passes through 
the check valve and ?lls the trap 44, the electric motor 
(not shown) which drives the drain pump 45 is energized 
and causes the drain pump to pump liquid from the trap 
44 and back to the reservoir through the mechanical 
and absorbent ?lters 50 and 55, respectively. 
The motors of the ?ll and drain pumps 32 and 45 con 

tinue to operate for a predetermined period of time to 
cause circulation of?’ the solvent through the tub and 
through the ?lters. During this circulation of the sol‘ 
vent, the dirt, oil, greases and other foreign matter are 
removed from the garments by the solvent, since the 
lower portion of the drum is now immersed in the sol 
vent and the garments therein are tumbled and periodi 
cally immsersed in the solvent as the drum rotates due to 
the vanes 154 and 155 of the drum. The oils and greases 
are dissolved by the solvent and changed into fatty acids. 
The dirt and the fatty acids are removed by the mechani 
cal and adsorbent ?lters so that clean solvent is circulated 
back into the tub and the solvent carrying any foreign 
matter is moved from the tub during the operation of 
the ?ll and drain pumps. 

This circulation of the cleaning ?uid through the tub, 
the ?lters and the reservoir continues for a predetermined 
period of time su?iciently long to extract all foreign 
matter from the soiled garments. 
When this predetermined period of time elapses, the 

solenoid 36 of the valve 35 and the motor which drives 
the ?ll pump are de-energized. As a result, no solvent 
may now ?ow into the tub. Simultaneously, the solenoid 
40 of the drain valve 39 is energized to open the drain 
valve so that all solvent in the tub now drains into the 
trap 44 and, since the motor of the drain pump is still 
energized, will be pumped back into the reservoir 30. 
The drain pump and the drain valve remain energized 
for a predetermined period of time suf?ciently long to 
drain all the solvent from the tub. 
Toward the end of this period of energization of the 

drain pump and the drain valve, a solenoid which con 
trols the operation of the two speed transmission is en 
ergized to increase the speed of rotation of the drum. 
The increased speed of rotation or spinning of the drum 
causes most of the liquid solvent to be thrown out by 
centrifugal force from the garments. The drum is spun 
or rotated at this increased speed of rotation for a pre 
determined period and then its rotation is stopped. The 
solenoid which controls the operation of the two-speed 
transmission is de-energized and the two speed trans 
mission reverts to its former condition ‘causing the tumbler 
to rotate at the initial slow speed. 

During the period of time that the transmission control 
solenoid is energized, the solenoid 145 of the valve 144 
may also be energized to open the valve 144 so that a 
predetermined amount of solvent ?ows from the storage 
tank 140 into the reservoir 30. This amount of solvent 

~ is added to make up for any loss of the solvent during 

70 

each cycle of operation of the apparatus. 
At the end of the period of spinning or increased speed 

of rotation of the drum, the drain valve solenoid 40 and 
the motor 156 are de-energized, the motor 92-of the 
blower 73 is energized and the solenoids 109 and 99 are 
de-energized so that the valve 108 closes while the sole 
noid 135 is energized to open the valve 134 so that the 
hot compressed refrigerant gas is now caused to ?ow 
through the heating coil 70 of the housing 66 prior to 
its passage to the heat dissipating coils 110 and the valve 
98 is closed. At the same time, the solenoid 129 is de 
energized so that the valve 128 is closed while the sole 
noid 119 is energized to open the valve 118. As a result, 
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all of the compressed and cooled refrigerant gas now 
passes through the expansion valve 120 and into the 
cooling coils 69 to cool them and cause condensation 
of the solvent in gaseous state which is now moved past 
the cooling coils by the blower 73. 
The condensate from the sump 95 flows through the 

conduit 97 into vessel 7 01 of the liquid separating device 
wherein the water separates from the solvent and floats 
thereon. 
The air which has been cooled due to the evaporation 

of the liquid solvent from the garments, the condensation 
of the solvent from its gaseous state, and also by its pas 
sage over the cooling coils 69, is heated by the heat dissi 
pated by the coils 7%} so that the blower moves air back 
into the tub which is hot enough to cause further evapo 
ration of the liquid solvent still in the garments. The 
air is now continuously circulated through the closed 
path which includes the cooling and heating coils for a 
predetermined period of time necessary to cause evapo 
ration of all the liquid from the garments. At the end 
of this period of time, the solenoid 135 is de-energized 
and the solenoid 109 is energized to close the valve 134 
and open the valve 108. The heating coils 70 are then 
no longer supplied with hot compressed refrigerant gas. 
The air in the closed path is now only cooled so that 
all the air throughout the closed path is cooled to cool 
all wall surfaces thereof so that any additional remain 
ing solvent in the gaseous state will condense on the walls 
of the tub and of the closed path and ?ow downwardly 
to the bottom of the tub. During a short interval of 
time toward the end of the period of time during which 
the refrigerant gas is passing through the cooling coils 
69, the drain valve and the drain pump are again ener 
gized for a short period of time to cause pumping of 
such condensed solvent from the tub through the ?lters 
and back to the reservoir 30. The drain pump and the 
solenoid controlling the drain valve are now de-energized 
and simultaneously the valve solenoid 119 is de-ener 
gized and the valve solenoid 129 is energized to close 
the valve 118 and open the valve 128 so that the re 
frigerant gas will now circulate only through the cooling 
coils 126 in the reservoir 30 and the heat dissipating coils 
110'. The refrigerant system, therefore, is no longer op 
erative to cool any air which might be moved past the 
cooling coils. The solenoids 82 and 83 are then de-ener 
gized so that the valves 78 and 79 take the broken line 
positions indicated in FIGURE 1 wherein they close the 
passage 84 in the partition 85 of the air valve 77. The 
blower now operates for a predetermined period of time 
to circulate fresh air from the duct 80 through the tub 
and out to the atmosphere after which the motor which 
drives the pump is de-energized to stop rotation of the 
tub. 
The door may now be opened to permit removal of 

the now clean and dried garments from the tub. The 
blower of course will commence operation -when the door 
is opened. The apparatus is now in condition for another 
cycle of operation. The condensate which has now flowed 
from the sump 95 and separates or strati?es and remains 
in the vessel until the initiation of another cycle of opera 
tion of the apparatus which causes the valve 98 to be 
opened, and, if at this time the level of the solvent is 
above the ?rst predetermined level and the valve 713 
closes the siphon tube vent 710, the solvent will be 
siphoned from the bottom of the vessel and into the 
reservoir. 
The cam disc 362 which is associated with the switch 

which controls the operation of the solenoid 790 may be 
set to energize the solenoid 790 to open the valve 717 
for a predetermined short period of time to permit the 
excess water in the vessel 701 to drain out through the 
outlet duct 706 to a suitable waste line immediately after 
the valve 98 closes. Alternatively, the valve 717 may be 
manually operable and is then opened at any suitable time 
to drain the water. 
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It will now be seen that a new and improved dry clean 

ing apparatus has been illustrated and described which 
includes a tumbler or drum disposed in a closed tub 
through which solvent is continuously circulated during 
a dirt extraction stage of the cycle of operation of the 
apparatus to extract foreign matter such as dirt, grease, or 
the like, from the soiled garments and through ?lters 
which remove such foreign matter carried by the solvent 
from the tub prior to recirculation of the solvent back 
to the tub, a means establishing a closed air passage 
through which air may be moved and heating and cool— 
ing coils disposed in the closed air path so that the air 
carrying the solvent in a gaseous state passes the cooling 
coils which causes condensation of the solvent, and the 
liquid separator 799 to which the condensate ?ows where 
in the small amounts mixed with the solvent separate from 
the solvent since it is of less density than the solvent. 

It will further be seen that upon the initiation of a 
cycle of operation of the apparatus, the outer siphon tube 
section 707 of the vessel 701 is opened and permits the 
solvent in the vessel if it has accumulated above a ?rst 
predetermined level, to ?ow into the reservoir leaving the 
water behind in the vessel 791. 

It will further be seen that the provision of the vent 
duct 719 between the water siphon tube section 7€l7 and 
the sump, which of course opens to the closed air flow 
path of the apparatus, facilitates the ?ow of air to the 
reservoir as the solvent is pumped therefrom and to the 
tub since the effective ori?ce of the siphon tube and of 
its vent tube is limited, then ?ow of the: solvent from 
the vessel 701 normally taking place at a much slower 
rate than the rate of pumping of the solvent from the 
reservoir as long as the level of the solvent in the vessel 
is above the predetermined level. Flow of air through 
the vessel and the siphon vent tube and the siphon tube 
is possible and the valve 713 moves to its open position, 
but this ?ow, due to the relatively small ori?ce of the 
siphon tube is not appreciable. 

It will further be seen that only the solvent may flow 
out of the vessel and into the reservoir since the siphon 
ing action of the siphon tube is interrupted whenever the 
solvent falls or drops to a second lower predetermined 
level in the vessel. 

It will further be seen that a top layer of water is per 
mitted to remain on the top of the solvent at all times 
in the vessel so that the solvent can not evaporate from the 
vessel since the outlet duct 706 is disposed above the 
second predetermined level and the valve 717 is opened 
only when the upper level of the solvent in the vessel 
is below the outlet duct. 

It will further be seen that the liquid separation device, 
as long as the valve 717 is closed, does not provide any 
opening from the closed air ?ow path of the dry cleaning 
apparatus. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, with 
in the scope of the appended claims, without departing 
from the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. An apparatus for dry cleaning soiled garments and 

the like, including:' means providing a closed chamber 
into which garments and the like may be introduced; a 
solvent reservoir; ?lter means; conduit means connecting 
said reservoir to said chamber and to said ?lter means 
and connecting said closed chamber to said ?lter means; 
means operatively associated with said conduit means 
for circulating said solvent from said reservoir through 
said closed chamber, said ?lter means and back to said 
reservoir; means for providing a closed air ?ow path in 
cluding said chamber; vent means operatively associated 
with said last mentioned means; valve means for selec 
tively connecting said chamber to said vent means and to 
said air ?ow path to cause said chamber to constitute a 
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section of said closed ?ow path; means for moving air 
through said closed ?ow path; a cooling means disposed 
in said means providing said closed air ?ow path for 
cooling air ?owing from the chamber through said closed 
air ?ow path; heating means for heating the air previous 
ly cooled by said cooling means and moving through said 
closed air ?ow path back into said chamber; a liquid 
separator device; condensate conduit means connected to 
said closed air ?ow path and said device for causing 
liquid condensate condensed by said cooling means to 
?ow to said device wherein solvent is separated from ex 
traneous liquids; conduit return means connecting said 
device to said reservoir for returning separated solvent 
from said device to said reservoir; and valve means con 
nected in said conduit return means for selectively clos 
ing said conduit return means to ?ow in either direction 
therethrough, said liquid separator device including a 
vessel, said condensate conduit means opening to said 
vessel adjacent its upper end; a siphon tube having an 
inner section open adjacent the bottom of said vessel, an 
upper intermediate section, and an outer section extend 
ing downwardly from said intermediate section and con 
nected to said conduit return means; a siphon vent tube 
communicating with said intermediate section and open 
ing to the interior of said vessel above said upper sec 
tion; and valve means for closing said siphon vent tube 
when the solvent in said vessel rises to a ?rst predeter 
mined level and for opening said vent tube to interrupt 
the siphoning action of said siphon tube when the sol 
vent in said vessel drops below a second predetermined 
level. 

2. The device of claim 1 wherein said vessel has out 
let means opening above said second predetermined level; 
and valve means for closing said outlet means. 

3. The apparatus of claim 1, and vent duct means 
connected to said condensate return means for permitting 
?uid circulation between said closed air ?ow path and 
said reservoir past said liquid separator device when said 
valve means in said conduit return means is open. 

4. A liquid separator device for separating a ?rst 
liquid of one density from a second liquid of a density 
smaller than the density of said ?rst liquid, said device 
including: a vessel into which mixture of said ?rst and 
second liquids is introduceable; a siphon tube having 
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inner and outer sections connected by an upper inter 
mediate section, said inner section opening to the interior 
of said vessel adjacent the bottom thereof and said outer 
section being disposed eXteriorly of the vessel and extend 
ing below the lower end of said inner siphon tube section; 
a vent tube connected to said inner intermediate section, 
said vent tube having one end opening into said inter 

’ mediate section and its other end opening downwardly in 
said vessel above said intermediate section and being 
provided with valve seat means; valve means responsive 
to the level of said ?rst liquid in said vessel for closing 
said vent tube to permit siphoning action of said siphon 
tube when the level of said ?rst ilquid in said vessel rises 
above a ?rst predetermined level and opening to com 
municate the upper section of said siphon tube to the 
atmosphere when the level of said ?rst liquid in said 
vessel drops below a second predetermined level lower 
than said ?rst predetermined level, said valve means in 
cluding a needle valve engageable with said valve seat 
means, ?oat means connected to said needle valve for 
moving said needle valve upwardly to engage said valve 
seat means when said ?rst liquid rises in said vessel to 
said ?rst predetermined level, and means connecting said 
?oat means movably to said inner section; outlet means 
opening into said vessel above said second predetermined 
level; and valve means for closing said outlet means. 

5. The liquid separator device of claim 4, wherein 
said valve means include a ?oat which does not ?oat in 
said second liquid and ?oats in said ?rst liquid. 
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