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The invention provides a method of adding oZone to a 
solvent in a dry cleaning machine into the solvent line at the 
point Where the solvent is leaving the solvent pump. The 
recirculated solvent in the dryer is furnished With oZone 
from an oZone generator for providing bacticidal and fun 
gicidal effects. The present invention renders the dry clean 
ing procedures employed into more sanitary processes. The 
addition of oZone to the cleaning solvent prevents the 
establishment of bacteria or fungi colonies in a dry cleaning 
machine. 
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ANTIBACTERIAL DRY CLEANING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a method of dry cleaning 
textiles Which are Washed With solvent and dried by hot air, 
the solvent being recovered after condensation. 

[0003] 2. Brief Description of the Background of the 
Invention Including Prior Art 

[0004] With the ban on HCFCs and the sharp decline in 
the public acceptance of per(tetra)chloroethylene, dry clean 
ing systems intended for hydrocarbon solvents, i.e. very 
largely aroma-free solvents Which are members of the 
alkane group, are becoming increasingly important. The 
?ash point of these solvents is above 55.degree. C. Some of 
these solvents are non-toxic solvents and are therefore 
subject to providing breeding grounds for bacteria and fungi 
colonies. 

[0005] Dry cleaning machines operate as a closed system 
and are responsible not only for cleaning goods but also for 
drying them, at the same time as they recover the solvent 
employed by condensing and regenerating it (distillation, 
adsorption). It is strongly desired that such dry cleaning 
machines do not contaminate the clothes cleaned With 
bacteria or fungi. 

[0006] The use of ?ammable hydrocarbon solvents With 
their loW vapor pressures and high boiling ranges has 
created neW requirements Which the drying process needs to 
meet With regard to optimum ?re safety conditions, to drying 
times, to the use of energy and to the environment. It is 
strongly desired that such solvents remain free from con 
tamination. 

[0007] Drying in dry cleaning systems is affected by a 
large number of varying conditions: these are the nature and 
quantity of the goods to be cleaned and the amount of 
residual solvent left in them after spin drying, the physical 
properties of the solvent used, the thermal energy applied 
and the volume ?oW of the recirculated air. These conditions 
vary from one load to the next. When there are large 
amounts of clothes to be cleaned there is alWays the danger 
that a detrimental organism is carried from one piece of 
clothes to another piece of clothes during the dry cleaning 
operation. 
[0008] Hitherto the drying process in dry cleaning systems 
has been controlled by time and the temperature of the 
recirculated air using empirical values, Which the machine 
operator presets at his oWn discretion. The consequences of 
controlling the process in this Way are either: overdrying of 
the goods due to excessively long drying times, resulting in 
possible damage to the goods, excessive energy consump 
tion and a reduction in the machine’s handling capacity, or 
insufficient drying due to excessively short drying times, 
With the result that the goods are not dried su?iciently Well 
and the residual solvent gives rise to additional emissions 
and may, under certain circumstances if in contact With the 
skin for fairly long periods, cause skin irritation. Any 
additional irritation of the skin by bacteria or fungi trans 
ferred during dry cleaning is undesirable. 

[0009] This problem is of particular concern from the 
environmental and health points of vieW because What tends 
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to be found in practice, due to inadequate measuring and 
sanitary techniques and economic considerations, is under 
drying rather than overdrying. An antibacterial system is 
desirable Which does not interfere With the drying process of 
a dry cleaning machine. 

[0010] Also, With ?ammable solvents, there may be con 
ditions in Which the concentration in the recirculated air in 
the drying system rises above the loWer explosive limit. To 
avoid ?res or explosions, primary safety measures are taken. 
The removal of bacteria and fungi from clothes to be dry 
cleaned should not interfere With the safety of the dry 
cleaning operation. 

SUMMARY OF THE INVENTION 

1. Purposes of the Invention 

[0011] The object of the invention on the other hand is to 
avoid on the one hand the cost and complications occurring 
in the past based on bacteria or fungi infestations in dry 
cleaning apparatus. The recirculated solvent in the dryer is 
furnished With oZone from an oZone generator for providing 
bacticidal and fungicidal effects. The present invention 
renders the dry cleaning procedures employed into more 
sanitary processes. 

[0012] These and other objects and advantages of the 
present invention Will become evident from the description 
Which folloWs. 

2. Brief Description of the Invention 

[0013] The present invention provides a method of adding 
oZone to a solvent in a dry cleaning machine into the solvent 
line at the point Where the solvent is leaving the solvent 
Pump 

[0014] The addition of oZone to the cleaning solvent 
prevents the establishment of bacteria or fungi colonies in a 
dry cleaning machine. 

[0015] The novel features Which are considered as char 
acteristic for the invention are set forth in the appended 
claims. The invention itself, hoWever, both as to its con 
struction and its method of operation, together With addi 
tional objects and advantages thereof, Will be best under 
stood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWing. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] In the accompanying draWing, in Which are shoWn 
several of the various possible embodiments of the present 
invention: 

[0017] FIG. 1 is a vieW of a schematic diagram illustrating 
the operation and construction of a dry cleaning machine 
With oZone generator, 

[0018] FIG. 2 is a vieW of a schematic diagram illustrating 
a second embodiment of the invention, 

[0019] FIG. 3 is a vieW of a ?oW diagram shoWing the 
process steps. 

DESCRIPTION OF INVENTION AND 
PREFERRED EMBODIMENT 

[0020] OZone is generated by ultraviolet radiation. OZone 
(O3) is generated by irradiating air or oxygen (O2) With 
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ultraviolet radiation. Ozone is a molecule of oxygen that is 
formed When three atoms of oxygen are bound together 
instead of the normal tWo atoms. The additional oxygen 
atom renders oZone a most powerful oxidiZer and/or sani 
tiZer readily available. 

[0021] OZone is employed as a bacteria killer in accor 
dance With the present invention. 

[0022] OZone operates essentially as an oxidiZer. When 
oZone is used in oxidiZes a large portion of any contami 
nants, bacteria, fungi. OZone furthermore disinfects. When 
oZone decomposes it does not leave any residue With the 
exception of regular oxygen molecules (02). 

[0023] Since oZone is unstable and quickly decomposes to 
regular oxygen under the ambient conditions, oZone cannot 
be shipped or stored. OZone is therefore produced at the 
location of use and for immediate use. The lifetime of oZone 
in standard air is about an hour. In the solvent of a dry 
cleaning machine the lifetime of oZone is shorter, but 
sufficient to purify and sanitiZe the solvent. 

[0024] An oZone generator is connected to the solvent 
line. The oZone generator can preferably be sWitched on 
together With the solvent pump such that the oZone generator 
is running When the solvent pump is running. The oZoniZa 
tion Will occur When the solvent pump is running. 

[0025] The oZone generation is based on electrical poWer. 
The oZone generator comprises an ultraviolet lamp poWered 
by electrical current. The light of the ultraviolet lamp is 
directed to a chamber containing air or being ?oWn through 
by air. The interaction of the ultraviolet radiation With the air 
in the chamber converts part of the oxygen in the air into 
oZone molecules. If a sufficient number of regular oxygen 
molecules has been converted into oZone, then the air in the 
chamber containing the oZone is lead out of the chamber and 
fed to the solvent of the dry cleaning apparatus. 

[0026] The oZone generator produces oZone When air is 
draWn across a high energy vacuum ultraviolet lamp for 
converting some air to oZone. 

[0027] The electrical poWer employed for the ultraviolet 
lamp of the oZone generator can be standard electrical grid 
voltage of for example 120 volts or 240 volts. 

[0028] Generally the oZone generator 105 Will contain a 
gas pump for moving the oZone containing air from the 
irradiation chamber to the solvent pipe. The gas pump is 
preferably poWered by electricity. 

[0029] The hose for leading the oZone containing air from 
the chamber to the solvent can be from about 1 mm to 2 cm 
diameter and preferably is of a diameter of from about 0.5 
to 1 cm. A quarter inch hose Will usually serve Well for 
leading the oZone containing air from the oZone generating 
chamber to the pipe containing and transporting the solvent. 
Preferably a 1/4 in check valve 101 is placed in the oZone 
conducting pipe 107 for avoiding the possibility of solvent 
?oWing back to the oZone generator. 

[0030] The oZone is introduced into the solvent by an 
injector 103 either by direct diffusion (sparging) or With a 
bypass Venturi system. When direct diffusion is employed 
the oZone containing air is forced through a porous metal 
disk, Which creates extremely ?ne bubbles of oZone con 
taining air. As the bubbles move into the solvent, the oZone 
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is to disperse into the solvent Where the oZone is able to react 
With bacteria and fungi. If the oZone is introduced through 
an air Venturi pipe suitable for passing oZone, then bubbles 
of oZone are generated at the outlet end of the air Venturi 
pipe. 

[0031] The oZone generator should be mounted on a solid 
surface With a Wood or sheet metal screWs. 

[0032] Suitable oZone generators are those Which are 
commercially available for example in connection With 
oZone Water puri?cation systems. The oZone generator can 
be of the type sold by ProZone International, Inc. 

[0033] The solvent can be a hydrocarbon solvent, a silicon 
solvent, Rynex, Perc, alcohol, pentyl-acetate, siloxane sol 
vent. 

[0034] The use of nontoxic solvents can be associated and 
lead to bacteria groWth. The solvents employed for dry 
cleaning in the cleaning process can be chlorinated solvents, 
organic solvents, alcohols, esters, ketones, hydrocarbon sol 
vents, per?uorocarbons, hydro?uorocarbons, volatile sol 
vents, methyl siloxanes, monoclorotoluene, benZotri?uo 
rides. Preferred solvents include chlorinated solvents, 
alcohols, esters, ketones, hydrocarbon solvents, siloxanes, 
monoclorotoluene, benZotri?uorides. 

[0035] The solvent is pumped by the pump 109. The 
temperature of the solvent is adjusted in a heat exchanger 
111 and then fed in four branches to valves V7, V8, V9 and 
V12. 

[0036] The valve V7 leads to the ?lter 1. The valve V7 
alloWs the solvent to get to the drum across through ?lter 1. 

[0037] The valve V8 leads to the ?lter 2. The valve V8 
alloWs the solvent to get to the drum across through ?lter 2. 
The ?lter 1 is connected to the ?lter 2. 

[0038] The valve V9 and the valve V 10 alloW the solvent 
to get to the drum bypassing the ?lter 1 and the ?lter 2. 

[0039] The valve V11 connects a button trap or bottom 
trap to the solvent pump. 

[0040] The valve V12 alloWs the solvent to get to the drum 
across a carbon ?lter. 

[0041] The valve V13 controls the drive of the brush in the 
button trap. 

[0042] The valve V1 controls the connection from the tank 
2 to the solvent pump 109. 

[0043] The valve V2 connects the tank 2 to the solvent 
Pump 

[0044] The valve V3 connects the solvent pump to the tank 
3 to alloW for tank cleaning. 

[0045] The valve V4 connects to the tank 2 and controls 
feeding the tank 2. 

[0046] The valve V5 connects to the tank 1 and controls 
feeding the tank 2. 

[0047] The valve V6 connects to the tank 3 and controls 
feeding the tank 2. 

[0048] The valve VL alloWs for feeding the distillation 
process from tank 3. 
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[0049] The pump VP powers and feeds a distillation 
circuit. 

[0050] A Water separator WA is provided for separating 
Water from the cleaning solvent. 

[0051] The draining distillation DA is connected to the 
ventilation distillation DB. 

[0052] The valve DD controls the steam supply to the 
distillation. The valve DT controls the steam supply to the 
steam heater and to the drying process. The valve DT is 
connected to the condenser K. 

[0053] The Waste air is exhausted by an air exhauster 
KA1. 

[0054] Ventilation of the apparatus is furnished by the 
ventilator KA2 disposed near the condenser K. A valve KD 
is provided for the cooling Water. 

[0055] An impregnation dosing pump RV is furnished to 
adjust the amount of impregnant to be furnished during the 
cleaning process. 

[0056] A soap dosing pump SP is furnished to adjust the 
amount of soap to be fumished during the cleaning process. 

[0057] The heat exchanger FC10 is employed for heat 
exchange in connection With distilling the solvent. The heat 
exchanger FC12 is employed in connection With furnishing 
an appropriate temperature to the solvent. 

[0058] The elements Y16-Y53 provide output lines from 
the PLC and are controlling the valves. 

[0059] A safety lock TV is provided for locking the door 
of the dry cleaning machine. 

Mode of Operation 

[0060] Solvent is fumished to tank T1 shoWn in FIG. 2. 
The solvent is transported out of the tank T1 With a solvent 
pump P1. OZone is generated in the oZone generator 105 and 
fed through oZone conducting pipe 107 and through check 
valve 101 to the line junction With the injector 103 to be 
mixed With the solvent stream coming from the solvent 
pump P1. The mixture of solvent and oZone is feed through 
the heat exchanger 11 serving as a solvent cooler. The 
mixture is then fed through valves V9 and V10 to the drum 
D. An upper discharge of the drum D for substantially 
gaseous components leads to a lint ?lter LF for catching lint. 
The ?lter part of the lint ?lter is removable and can be 
cleaned or replaced. The gaseous discharge of the drum is 
then fed through a condenser C. The resulting condensate is 
transported to a Water separator W. The solvent separated in 
the Water separator W is then returned to one of the tanks T1, 
T2 or T3 through a respective valve V4, V5 or V6. 

[0061] The gaseous discharge of the condenser C is 
sucked up by a bloWer B and transported to a heater H. The 
heated gaseous medium mostly consisting of hot air is then 
returned from the heater H to the drum D. 

[0062] A loWer discharge port of the drum D is mostly 
concerned With solid and liquids collected in the drum. The 
loWer discharge port is connected to a button trap ET for 
separating solid particles and buttons. The discharge of the 
button trap ET is returned through valve V11 to the solvent 
tanks T1, T2, T3 or to the solvent pump P1. 
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[0063] A part of the solvent in tank T3 is fed through the 
heat exchanger PC12 and the valve VL to the distilling 
container S. The distillate from the distilling container S is 
fed through a vacuum pump P2 and a heat exchanger FC10 
to the solvent tank T2. 

[0064] It Will be understood that each of the elements 
described above, or tWo or more together, may also ?nd a 
useful application in other types of dry cleaning system 
con?gurations and cleaning processing procedures differing 
from the types described above. 

[0065] While the invention has been illustrated and 
described as embodied in the context of an antibacterial dry 
cleaning system, it is not intended to be limited to the details 
shoWn, since various modi?cations and structural changes 
may be made Without departing in any Way from the spirit 
of the present invention. 

[0066] Without further analysis, the foregoing Will so fully 
reveal the gist of the present invention that others can, by 
applying current knoWledge, readily adapt it for various 
applications Without omitting features that, from the stand 
point of prior art, fairly constitute essential characteristics of 
the generic or speci?c aspects of this invention. 

1. A method for dry cleaning textiles comprising the steps 
of: 

pumping a solvent With a solvent pump; 

adding oZone to the solvent; 

Washing said textiles With a solvent; 

drying said textiles using hot air; 

continuously measuring throughout the Whole of said 
drying of said textiles, a concentration level of said 
solvent; 

measuring continuously throughout the Whole of said 
drying of said textiles, a temperature of said drying hot 
air; and 

recovering said solvent after condensation. 
2. A dry cleaning apparatus comprising 

a tank for a solvent; 

a ?rst line connected to the tank; 

a solvent pump connected tot he ?rst line; 

a second line connected to the solvent pump for receiving 
the output of the solvent pump; 

an injector attached to the second line for injecting oZone 
into the solvent; 

a third line connected to the injector for feeding oZone to 
the injector; 

a check valve connected to the third line; 

a fourth line connected to the check valve; 

an oZone generator connected to the fourth line; 

a drum for cleaning clothes connected to the second line. 

* * * * * 


