
US 20020062667A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2002/0062667 A1 

Ahmad (43) Pub. Date: May 30, 2002 

(54) 

(76) 

(21) 

(22) 

(63) 

(51) 
(52) 

METHOD AND APPARATUS FOR WASHING 
ITEMS HAVING CLOTH WITH 
MICROWAVES 

Inventor: Iftikhar Ahmad, Gambrills, MD (US) 

Correspondence Address: 
Ansel M. Schwartz 
201 N. Craig Street, Suite 304 
Pittsburgh, PA 15213 (US) 

Appl. No.: 10/046,796 

Filed: Jan. 14, 2002 

Related US. Application Data 

Continuation of application No. 08/850,907, ?led on 
May 1, 1997, now abandoned. 

Publication Classi?cation 

Int. Cl.7 .. .. D06F 33/00 

US. Cl. .......................................................... .. 68/12.12 

NO MICRQWAVE F lELD 

(57) ABSTRACT 

The present invention pertains to an apparatus for cleaning 
items having cloth. The apparatus comprises a housing 
having a microwave cavity. The apparatus comprises a drum 
disposed within the cavity which is made of a material which 
is transparent to microwaves. The items are disposed in the 
drum when they are cleaned. The apparatus also comprises 
a microwave source in communication with the cavity to 
provide microwave energy to the cavity. Additionally, the 
apparatus comprises a ?uid source in contact with the cavity 
to provide ?uid to the cavity. The apparatus comprises a 
mechanism for moving the drum. The mechanism is con 
nected with the drum. The present invention pertains to a 
method for washing items having cloth. The method com 
prises the steps of placing the items having cloth into a 
washing machine. NeXt, there is the step of irradiating the 
items with microwaves to clean the items. Preferably, after 
the placing step, there is a step of agitating mechanically the 
items in the washing machine. Before the agitating step, 
there is preferably a step of adding liquid to the washing 
machine so the items are made wet by the liquid. Before the 
agitating step, there is preferably a step of placing detergent 
into the washing machine so the items are contacted by the 
detergent. 
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METHOD AND APPARATUS FOR WASHING 
ITEMS HAVING CLOTH WITH MICROWAVES 

FIELD OF THE INVENTION 

[0001] The invention relates to the use of microwave 
energy for the processes of Washing and drying. Although 
this invention addresses the Washing and drying of laundry 
clothes and fabrics, it certainly includes cleaning processes 
in all industrial applications. Examples of such industrial 
applications include hosiery, rugs, textiles, and other objects 
that may not alloW the use of acids and other strong 
chemicals. 

[0002] It relates to a process Where microWave energy is 
radiated on the items to be Washed With Water and detergent. 
The mechanical agitation provided by Washing machines 
may be maintained but equivalent or better Washing results 
(than conventional machines) may still be obtained Without 
extensive agitation. It may not be necessary to use hot Water, 
as With conventional Washing machines, because the Water 
Will be heated during the microWave exposure. The actual 
contribution of microWave energy comes from the ability of 
microWaves to rotate the polar Water molecules everyWhere, 
i.e., Within the ?bers (of the fabric), the surface of the ?ber, 
and the surface of the fabric. Wherever the Water and 
detergent molecules can reach, microWave energy can agi 
tate the Water molecules, providing micro-agitation to 
remove dirt or oil at sites inaccessible by other methods. The 
remaining steps of rinsing and spinning for centrifuge drying 
could then be carried out by state-of-the-art techniques being 
used routinely in most Washing machines. 

[0003] It further relates to the integration of the state-of 
the-art Washers, dryers and microWave ovens into one sys 
tem. MicroWave energy has been used for drying of various 
ceramics Where substantial savings in time and energy has 
been obtained. It is particularly bene?cial for thicker 
objects—in this speci?c case thicker fabrics—Where micro 
Wave energy Will preferentially heat the moisture in the 
fabric and drive it out more rapidly than an external heating 
source. 

BACKGROUND OF THE INVENTION 

[0004] The use of microWave energy in the food industry 
and the domestic microWave oven have been the dominant 
applications for thermal processes. The broad acceptance of 
the use of microWave energy in this particular area appears 
to result from the consistent and reproducible heating of all 
food, because of the universal presence of an excellent 
microWave absorber—Water. FIG. 1 illustrates the behavior 
of a polar Water molecule in the 2.45 GHZ microWave ?eld. 
Water molecules are polar (FIG. 1a) and readily respond to 
the microWaves by lining up With the ?eld (FIG. 1b), in a 
manner similar to iron ?lings in a magnetic ?eld. The 
alternating nature of microWave energy makes the polar 
Water molecules change their orientation With the ?eld 
(FIG. 1c), thereby setting the molecules into rotational 
motion. This rapid movement of the molecules adds kinetic 
energy Which results in heating of the Water. 

[0005] The process of Washing consists mainly of deter 
gent action on the dirt in the fabric, Which is usually assisted 
by the mechanical agitation provided by all Washing 
machines. Generally, a detergent consists of compounds 
having a stearate ion, such as sodium stearate or sodium 
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lauryl sulfate. Each molecule has both a hydrophobic and a 
hydrophilic end. For example, the stearate ion has a long 
nonpolar hydrocarbon end that is hydrophobic and a car 
boxyl group (COO—) that is hydrophilic. With soap mol 
ecules dispersed in Water, the cleaning action occurs because 
the hydrophobic (hydrocarbon) end gathers around the oil, 
dirt or grease pointing inWards to the oil and aWay from 
Water, While the hydrophilic end (carboxyl groups) remains 
on the outside facing the surrounding Water. The aggregate 
so formed, called a micelle, can then be Washed aWay in the 
Water. This is schematically illustrated in FIG. 2. FIG. 2a 
shoWs the oily dirt spot on the fabric. When soap is added 
to the Water the hydrophobic end of the soap molecule 
attaches itself to the dirt as indicated in FIG. 2b. On 
agitation the dirt is trapped Within the soap micelle, Which 
is noW dispersed in Water as shoWn in FIG. 2c, and can be 
easily Washed aWay. 

[0006] It is Worth mentioning here that agitation is nec 
essary in order to form soap micelles Which Will contain the 
oil or dirt. To illustrate this situation, consider some veg 
etable oil added to Water. The oil Will ?oat on the Water. If 
some soap is added and the liquid is shaken Well, only then 
Will the oil disperse in soap micelles throughout the Water. 
The same result occurs When oil is Within a fabric. If dirt is 
deep Within a thick fabric, rigorous agitation Will be desir 
able at that site to remove it effectively. 

[0007] It has been mentioned above that microWave 
energy rotates the polar Water molecule, thereby heating the 
Water, and making microWave ovens very useful for heating 
food. For microWave Washing, on the other hand, although 
heating is desirable, the major advantage is the agitation of 
the Water molecule, Which, in the presence of soap, provides 
the means to effectively remove dirt from any site, including 
those deep Within the ?ber of the fabric. 

[0008] The major characteristics of microWave energy 
include the rapid and internal heating, Which has attracted 
researchers to use microWave energy for innovative mate 
rials processing. The use of microWave energy to process a 
variety of ceramic, polymeric and composite materials offers 
many exciting opportunities. Although microWave process 
ing is Well established in the food, rubber, textile and Wood 
industries, it is still under development for processing inor 
ganic and other organic materials, chemicals and certain 
minerals [Sutton, MRS Bulletin, p. 22, Vol. XVIII, No. 11, 
1993]. 
[0009] MicroWave heating is fundamentally different from 
heating With most other sources, Which generally provide 
heat to the surface of the material, either by radiation or 
convection. Heat then penetrates the material through ther 
mal conduction. On the other hand, microWave energy 
penetrates the bulk of the material, and simultaneously heats 
the material volumetrically through dielectric loss. In this 
Way, microWave energy provides rapid heating rates that 
alloW savings in time and energy. Researchers have by noW 
recogniZed from various applications of microWaves to 
materials processing that this technology provides a poWer 
ful neW energy source and processing tool. Besides the 
savings in energy and cost (due to the rapid processing 
cycle), the greatest advantage of the novel internal heating 
pattern is the unique microstructure and mechanical prop 
erties of the material, Which cannot be achieved using 
external heating sources. 
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[0010] The increasing awareness of the potential of micro 
Wave processing of materials has led to extensive research 
and development efforts WorldWide to explore and utiliZe 
this potential. The Materials Research Society (MRS) held 
the ?rst international symposium on microWave processing 
of materials in 1988 [Microwave Processing of Materials I, 
MRS Proc., Vol. 124, (1988)]. Since then, MRS and the 
American Ceramic Society have sponsored symposia on this 
topic on alternating years [MicroWave Processing of Mate 
rials II, III, IV & V (In press, 1996), MRS Proc., Vol. 189 
(1991), Vol. 269 (1992), Vol. 347 (1994); MicroWave: 
Theory and Applications in Materials Processing I & II, Am. 
Ceram. Soc., Ceram. Trans. Vol. 21 (1991), Vol. 36 (1993), 
Vol. 59 (1995)]. Other societies have also held special 
symposia on microWave processing of polymers [Proc., Am. 
Chem. Soc., Vol. 66 1992] and microWave chemistry [1st 
World Congress on MicroWave Chemistry, Intl. MicroWave 
PoWer Institute, Breukelen, The Netherlands (Sep. 3-5, 
1992)]. The International MicroWave PoWer Institute holds 
meetings every year on microWave poWer technology, Which 
includes papers on microWave thermal-processing. 

[0011] Due to the poor thermal conductivity of polymeric 
materials and composites, microWave processing has 
enjoyed groWing interest over the conventional or infrared 
methods, because it provides rapid and relatively uniform 
heating of even large volumes. In processing of polymer 
composites, increased reaction rates and a greater extent of 
cure have been reported in microWave cured samples, as 
compared to conventionally cured samples. The effect of 
microwave radiation on the curing of thermosetting poly 
mers Was reported to be a function of the dipole moments of 
the monomer and the curing agent. MicroWave energy has 
also been used for the pyrolysis of metalorganic precursor 
compounds for poWder synthesis [Willer-Porada, MRS Bul 
letin, p. 51, Vol. XVIII, No. 11, 1993]. Generally, an 
acceleration in the reaction rates is reported. A number of 
reports shoW no effect, Whereas in certain cases the reaction 
rates have been retarded. Although enhancement in reaction 
rates is dominant in most cases, careful analysis of materials 
properties and experimental data is required to fully exploit 
the technological bene?ts of microWave processing. Obser 
vations so far indicate that sloWer reactions tend to shoW a 
greater effect under microWave irradiation than faster react 
ing systems, and that the magnitude of the so-called micro 
Wave effect decreases as the temperature of reaction 
increases, perhaps because at higher temperatures the reac 
tion rates are already faster [LeWis and ShaW, MRS Bulletin, 
p. 37, Vol. XVIII, No. 11, 1993]. 

SUMMARY OF THE INVENTION 

[0012] Amethod and apparatus is disclosed for improving 
the ef?ciency and quality of Washing of laundry fabrics, 
using microWave energy during the Washing cycle. The 
presence of microWaves rotates the polar Water molecules, at 
all sites on the fabric and Within the ?ber of the fabric during 
the Washing cycle, thereby enhancing the cleansing action. 
The same source of microWave energy, combined With air 
?oW, can be used for the drying process. Most of the 
functions used in state-of-the-art commercial Washers and 
dryers, such as the Washing, rinsing, spinning and drying 
cycles, can be integrated into a single system, together With 
the microWave source used in the state-of-the-art kitchen/ 
commercial microWave ovens. 
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[0013] The present invention pertains to an apparatus for 
cleaning items having cloth. The apparatus comprises a 
housing having a microWave cavity. The apparatus com 
prises a drum disposed Within the cavity-Which is made of 
a material Which is transparent to microWaves. The items are 
disposed in the drum Where they are cleaned. The apparatus 
also comprises a microWave source in communication With 
the cavity to provide microWave energy to the cavity. 
Additionally, the apparatus comprises a ?uid source con 
nected to the cavity to provide ?uid in the cavity. The 
apparatus comprises a mechanism for moving the drum. The 
mechanism is connected With the drum. 

[0014] The present invention pertains to a method for 
Washing items having cloth. The method comprises the steps 
of placing the items having cloth into a Washing machine. 
Next, there is the step of irradiating the items With micro 
Waves to clean the items. Preferably, after the placing step, 
there is a step of agitating mechanically the items in the 
Washing machine. Before the agitating step, there is prefer 
ably a step of adding liquid to the Washing machine so the 
items are made Wet by the liquid. Before the agitating step, 
there is preferably a step of placing detergent into the 
Washing machine so the items are contacted by the deter 
gent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In the accompanying draWings, the preferred 
embodiment of the invention and preferred methods of 
practicing the invention are illustrated in Which: 

[0016] FIG. 1 shoWs a polar Water molecule (1a) and its 
orientation in presence of a 2.45 GHZ microWave ?eld (1b). 
In the alternating ?eld the reorientation of the polar mol 
ecule results in rotation of the Water molecule (1c). 

[0017] FIG. 2 illustrates the cleansing action of soap. The 
oily dirt spot on the fabric is shoWn in FIG. 2a. With the 
addition of soap, the hydrophobic ends of the soap mol 
ecules gather around oily dirt spot (2b). On agitation the 
hydrophobic ends completely surround the oil. The other 
ends of the soap molecules, being hydrophilic, keep the 
micelle so formed in Water (2c), Which is eventually Washed 
aWay. 

[0018] FIG. 3 depicts a schematic for the process and 
apparatus for the integrated microWave Washing and drying 
system. 

[0019] FIG. 4 shoWs tWo test toWels With various strong 
stains before Washing. The stains are described in FIG. 5. C 
& M stand for (to be Washed by) Conventional and Micro 
Wave methods respectively. 

[0020] FIG. 5 brie?y describes the stains intentionally put 
on the toWels, Which Were Washed With and Without micro 
Wave exposure. 

[0021] FIG. 6 shoWs the toWels after Washing by conven 
tional and microWave techniques. Stains on the toWel 
Washed during microWave exposure are clearly much lighter 
than those on its counterpart Washed in a conventional 
Washing machine. 

[0022] FIG. 7 compares the toWels Washed by conven 
tional and microWave techniques. The background (not the 
stains) on the toWel Washed by microWaves Was brighter 
than that from the conventional Washing (as if it had been 



US 2002/0062667 A1 

bleached). The contrast is visible between the arrows on the 
photograph. The band With M Written on it is brighter than 
the band With C Written on it, Which has a relatively 
yellowish tint. 

[0023] FIG. 8 shoWs microscopic photographs of the 
amount of grease present in the toWels after Washing. The 
photos shoW that a larger amount of grease is still present in 
the toWel Washed by conventional means than in the one 
Washed With microWave energy. 

[0024] FIG. 9 shoWs microscopic photographs of the 
extent of cleaning of engine oil by both techniques. Con 
ventional cleaning betWeen the ?bers of the fabric is clearly 
not as good as that With microWave Washing. 

[0025] FIG. 10 similarly shoWs the enhanced cleaning by 
microWave energy of the oil Wood stain deep into the ?bers. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] Referring noW to the draWings Wherein like refer 
ence numerals refer to similar or identical parts throughout 
the several vieWs, and more speci?cally to FIG. 3 thereof, 
there is shoWn an apparatus 100 for cleaning items having 
cloth. The apparatus 100 comprises a housing 10 having a 
microWave cavity 12. The apparatus 100 comprises a drum 
16 disposed Within the cavity 12 Which is made of a material 
Which is transparent to microWaves. The items are disposed 
in the drum 16 When they are cleaned. The apparatus 100 
also comprises a microWave source 14 in communication 
With the cavity 12 to provide microWave energy to the cavity 
12. Additionally, the apparatus 100 comprises a ?uid source 
18 in contact With the cavity 12 to provide ?uid to the cavity 
12. The apparatus 100 comprises a mechanism 22 for 
moving the drum 16. The mechanism is connected With the 
drum 16. Preferably, the apparatus 100 also comprises a 
mechanism 24 for releasing ?uid from the cavity 12. The 
releasing mechanism 24 is connected With the cavity 12. 

[0027] The present invention pertains to a method for 
Washing items having cloth. The method comprises the steps 
of placing the items having cloth into a Washing machine 
100. Next, there is the step of irradiating the items With 
microWaves to clean the items. Preferably, after the placing 
step, there is a step of agitating mechanically the items in the 
Washing machine 100. Before the agitating step, there is 
preferably a step of adding liquid to the Washing machine 
100 so the items are made Wet by the liquid. Before the 
agitating step, there is preferably a step of placing detergent 
into the Washing machine 100 so the items are contacted by 
the detergent. 

[0028] Preferably, the irradiating step includes a step of 
irradiating the items With microWaves at a 2.45 GHZ or 
other frequencies. The adding step preferably includes a step 
of adding approximately 3 gallons (or less) of Water to one 
cubic feet of uncompressed dry laundry load during the 
Washing cycle. Preferably, after the irradiating step, there is 
a step of drying the items With microWave energy. 

[0029] In the operation of the preferred embodiment, this 
invention presents the process and apparatus that utiliZes 
microWave energy to produce enhanced cleaning action 
during Washing, similar to the enhancement in reactions 
mentioned above in microWave processing of materials. The 
apparatus may be designed such that, combining the poWer 
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source in microWave ovens and state-of-the-art techniques 
used presently in conventional Washers and dryers, the tWo 
processes of Washing and drying can be integrated into a 
single system. In this integrated system, microWave energy 
Will assist in improving the process and hence quality of 
Washing. In the drying process, since microWave energy Will 
selectively and rapidly heat the moisture and drive it out of 
the fabric, it Will enhance the drying cycle as Well. 

[0030] The present invention exploits the advantage of 
microWave energy combined With the detergent action for 
improving the ef?ciency and quality of Washing. As outlined 
above, oil Will generally ?oat on Water. The addition of a 
detergent, combined With shaking Well, disperses the oil in 
soap micelles throughout the Water. Shaking provides the oil 
and the detergent molecules an opportunity to arrange in the 
form of micelles dispersed in Water. It has been observed 
under microscopic examination that the dirt, oil or grease 
stains are soaked into the ?ber of the fabric. In this case, the 
deeper the mechanical agitation, the better the cleaning of 
the fabric. The mechanical agitation produced by most of the 
state-of-the-art commercial Washing machines simply stirs 
the soapy Water, Which may only effectively clean the 
surface, While providing little or no agitation Within the 
?bers of the fabric to provide deeper cleaning. The result is 
that this incomplete cleaning of White clothes gives them an 
off-White appearance, Which has to be removed With some 
other chemical agent stronger than soap, generally a bleach. 

[0031] Since microWave energy penetrates the fabrics, it 
produces rotational motion of the Water molecules at all 
sites, from the surface of the fabric to deeper sites Within the 
?bers of the fabric. With the use of microWaves, it is possible 
to provide the micro-agitation at any place Where Water and 
soap molecules can penetrate, Which obviously could be as 
small as the molecules itself. Thus the use of microWave 
energy provides the cleaning capability that no other Wash 
ing machine can provide. Another advantage of the use of 
microWave energy is the heating of the Water. Most Washing 
machines use hot Water to improve the Washing process. 
MicroWave Washers can use cold Water and heat it during the 
process of Washing. 

[0032] FIG. 3 schematically depicts an apparatus 100 for 
the integrated microWave Washer and dryer. The loading into 
the apparatus 100 could be from the front like most state 
of-the-art commercial dryers. The apparatus 100 consists of 
a metallic microWave cavity 12 having a screened door to 
alloW visual observation While preventing microWave expo 
sure, similar to the doors on state-of-the-art microWave 
ovens used in most kitchens. The door is also Water-tight like 
some state-of-the-art front-loading Washers. MicroWaves are 
generated (at 2.45 GHZ) from a microWave source 14, 
similar to state-of-the-art microWave ovens, and then fed 
into the cavity 12 through the port 18 indicated in FIG. 3. 
MicroWaves penetrate different lengths into different mate 
rials, depending on the dielectric properties of any particular 
material. A variety of microWave-transparent materials are 
being Widely used for microWave cookWare. The drum 16 
indicated in the FIG. 3 is made of such a state-of-the-art 
microWave-transparent unbreakable polymeric material. 
This drum 16 preferably contains holes similar to those used 
in most state-of-the-art commercial dryers. Thus, essentially 
a standard dryer design is used, but the drum is made of 
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microWave-transparent material, and in the housing of the 
dryer, at the stop, on the inside, the microwave source is 
disposed. 
[0033] One of the important aspects of this invention is the 
manner in Which Water is used for the Washing process. At 
the frequency of interest used in commercial microWave 
ovens (2.45 GHZ), microWaves have a penetration depth of 
only 0.5 inches in Water [Sutton, MicroWave Processing of 
Ceramic Materials, Amer. Cer. Soc. Bull. Vol. 68, No. 2, pp 
376-386, 1989]. Hence, too much Water Will defeat the 
Washing ef?ciency available through microWave energy. 
Consequently, in the apparatus 100 depicted in FIG. 3, the 
amount of Water used during the microWave exposure time, 
should be just enough to soak the clothes (typically feW 
inches in depth). Laundry items Will be circulated in the 
microWave-transparent rotating drum (identical to the move 
ment in state-of-the-art commercial dryers) and simulta 
neously be exposed to microWaves. During the time laundry 
items are out of the Water at the bottom of the cavity, 
microWave energy Will penetrate into the Water soaked in the 
fabric. This Will heat the Water soaked in the fabric, as Well 
as cause the micro-agitation, Which Will enhance the clean 
ing process. During the rotation of the drum, When clothes 
fall in the Water at the bottom, they Will soak in additional 
soapy Water, as Well as release some of the dirt removed 
during the time of microWave exposure. Thus a combination 
of mechanical agitation provided by the rotation of the drum 
16 and the micro-agitation provided by the microWaves, Will 
result in improved cleaning. Rinsing With suf?cient Water 
can be carried out routinely, like the state-of-the-art rinsing 
process cycles in most Washers. For the spinning cycle the 
speed of rotation of the drum could be selected to be much 
higher to make use of the centrifugal action to remove most 
of the Water. 

[0034] For the ?nal drying, the speed of the rotating drum 
could be reduced again With the microWave poWer on and air 
bloWn through the laundry items, similar to state-of-the-art 
dryers. In this case, just cold air (or air circulated through the 
poWer supply and electronics) could be bloWn and the 
heating of the residual Water Will be performed With micro 
Wave energy. Since microWave energy Will be preferentially 
heating just the moisture, it Will rapidly drive it out even 
from thick fabrics. The moisture Will be taken aWay by the 
air ?oWing through the chamber. Thus the tWo separate steps 
of Washing and drying can be integrated into a single 
machine. 

[0035] The better quality Washing using microWaves is 
illustrated With the folloWing examples. 

EXAMPLE 1 

[0036] Laundry items having routine dirt Were placed in a 
microWave applicator using regular laundry detergent and 
Water to prove the concept that Washing is possible With 
microWave irradiation. The dirt Was removed from the fabric 
and it appeared brighter than a regular Wash. 

EXAMPLE 2 

[0037] As mentioned above in Example 1, since the fab 
rics appeared brighter than a regular Wash, fabrics previ 
ously Washed in a regular Washing machine (e. g. White socks 
still having a stain at the heel) Were then irradiated With 
microWave energy in a soap and Water mixture for 10 
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minutes With minimal mechanical agitation. The dirt stains 
that remained after regular Washing Were removed With 
microWave exposure, proving that molecular agitation 
Within the fabric provided by microWaves did the job that 
mechanical agitation With the regular Washing machine 
could not. 

EXAMPLE 3 

[0038] Since exposure to microWave energy increases the 
temperature of the Water used to Wash an item, it may be 
suspected that the temperature of the soapy Water may be 
higher in the case of microWave exposure. To clarify this 
situation, simple heating of the fabric in soapy Water Was 
carried out by microWaves as Well as by heating on a stove 
to achieve identical temperatures. There Was no agitation in 
either case. The microWave-Washed fabric appeared brighter 
than the one heated on the conventional stove. 

EXAMPLE 4 

[0039] Identical stains of engine oil, grease, Pepsi, Kool 
Aid, ketchup and Wood stain (for varnishing), Were inten 
tionally put on identical toWels. FIG. 4 shoWs a picture of 
the tWo toWels shoWing the identical stains mentioned 
above. FIG. 5 schematically illustrates and brie?y describes 
the stains. These toWels Were later Washed With an equal 
amount of detergent and Water for 20 minutes each, one by 
a commercial Washer and the other With microWave expo 
sure. The toWels Were then rinsed and dried. FIG. 6 shoWs 
the toWels pictured separately. Some of the hard-to-remove 
stains did not go aWay in both cases, but the presence and the 
extent of the stains removed highlights the differences in 
Washing by the tWo methods. The toWel Which Was Washed 
using microWaves had much lighter stains, as compared to 
its counterpart that Was Washed in a conventional Washing 
machine. The purpose of this experiment Was not to com 
pletely remove the stains, but to have the opportunity to 
make an distinct comparison, Which is apparent from this 
picture. FIG. 7 shoWs the toWels Washed by conventional 
and microWave techniques, pictured together to eliminate 
errors in brightness and contrast in photography. The back 
ground on the toWel (exclusive of the stained regions) 
Washed by microWaves Was brighter, as if it had been 
bleached, When compared to the toWel Washed by conven 
tional Washing machine. The contrast is ?rst visible on the 
bands (labeled M and C) betWeen the arroWs on the photo 
graph. The band labeled M is brighter than the relatively 
yelloWish tinted band labeled C. Once this difference is 
identi?ed it can be observed on the remainder of the toWels. 
Upon direct vieWing, the difference betWeen the Whiteness 
of the tWo toWels pictured in FIG. 7 is immediately obvious; 
only the microWave-Washed toWel looks truly White, as if 
bleached. 

[0040] In order to provide more concrete evidence of the 
improvement in cleaning With the use of microWave energy, 
microscopic observations Were made of the toWels Washed 
by microWave and conventional means. Microscopic obser 
vation of the stains revealed that grease Was still excessively 
present in the fabric netWork and Within the ?bers for the 
toWel Washed conventionally. FIG. 8 shoWs a comparison of 
the conventional and microWave Washing ef?ciency. 
Although the grease Was not completely removed, Washing 
With microWave energy Was much more effective in remov 
ing the grease from Within the fabric netWork. This ef?cient 
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removal resulted in an overall reduction in the stains appar 
ent in FIG. 6. FIG. 9 shows a microscopic picture of the 
effective cleaning of engine oil With microWave energy, 
Whereas FIG. 10 shoWs a comparison of the eXtent of 
cleaning of oil Wood stain by both methods. It is obvious 
from these ?gures that microWave energy is able to remove 
the grease/oil etc. from Within the fabric netWork as Well as 
Within the ?ber much more effectively than the conventional 
Washing techniques. This internal cleaning betWeen ?bers 
and Within the ?bers With microWave energy is believed to 
be responsible for the enhanced cleaning (brightness) and 
the difference in stain removal betWeen the tWo methods that 
is obvious in the macroscopic photographs. 

[0041] Although the invention has been described in detail 
in the foregoing embodiments for the purpose of illustration, 
it is to be understood that such detail is solely for that 
purpose and that variations can be made therein by those 
skilled in the art Without departing from the spirit and scope 
of the invention eXcept as it may be described by the 
folloWing claims. 

What is claimed is: 
1. A method for Washing items having cloth comprising 

the steps of: 

placing the items having cloth into a Washing machine; 
and 

irradiating the items With microWaves to clean the items. 
2. A method as described in claim 1 including after the 

placing step, there is a step of agitating mechanically the 
items in the Washing machine. 

3. A method as described in claim 2 including before the 
agitating step, there is a step of adding liquid to the Washing 
machine so the items are made Wet by the liquid. 
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4. A method as described in claim 3 including before the 
agitating step, there is a step of placing detergent into the 
Washing machine so the items are contacted by the deter 
gent. 

5. A method as described in claim 4 Wherein the irradi 
ating step includes a step of irradiating the items With 
microWaves at 2.45 GHZ or other frequencies. 

6. A method as described in claim 4 Wherein the adding 
the liquid step includes a step of adding approximately 3 
gallons (or less) of Water to one cubic feet of uncompressed 
dry laundry load during the Washing cycle. 

7. A method as described in claim 6 including after the 
irradiating step, there is a step of drying the items With 
microWave energy. 

8. An apparatus for cleaning items having cloth compris 
mg: 

a housing having a microWave cavity; 

a drum disposed Within the cavity Which is made of a 
material Which is transparent to microWaves, said items 
are disposed in the drum When they are cleaned; 

a microWave source in communication With the cavity to 
provide microWave energy to the cavity; 

a ?uid source in contact With the cavity to provide ?uid to 
the cavity; and 

a mechanism for moving the drum, said moving mecha 
nism connected to the drum. 

9. An apparatus as described in claim 8 including a 
mechanism for releasing ?uid from the cavity, said releasing 
mechanism connected With the cavity. 

* * * * * 


