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The present invention relates generally to improve 
ments in cleaning devices and it relates particularly to 
an improved detergent impregnated sponge and to a 
method of producing the same. 

Scouring pads formed of steel wool and impregnated 
with soap are common and have been widely employed. 
However, they possess the numerous drawbacks accom 
panying the use of steel wool scouring pads for among 
other reasons that they rapidly rust and deteriorate, pro 
ducing unsightly discolorations, and possess the hazard 
of easily pricking the skin of the user and frequently 
causing festering. It has been proposed to impregnate a 
sponge with a soap or synthetic detergent but these have 
not proven commercially successful. Where soap or a 
solid detergent is employed as an impregnant the result 
ing product is rigid and hence highly unsatisfactory. 
Furthermore, the sponge impregnated with the solid de 
tergent is greatly deformed and of unattractive appear 
ance. On the other hand where a sponge is impregnated 
with a ?uid detergent, the sponge possesses a slimy un 
pleasant feeling and the detergent is rapidly dissipated. 

t is thus a principal object of the present invention to 
provide an improved method of producing improved 
cleaning devices. 
Another object of the present invention is to provide an 

improved method for producing a detergent impregnated 
cleaning device. 

Still another object of the present invention is to pro 
vide an improved method for producing soap impreg 
nated sponge. 
A further object of the present invention is to provide 

an improved method for producing a detergent impreg 
nated cleaning device in which the detergent is efficiently 
employed and dispensed at a highly suitable rate. 

Still a further object of the present invention is to 
provide an improved method of the above nature, winch 
method is simple, economical and e?’ioient, and requires 
a minimum of equipment. 
The above and other objects of the present invention 

will become apparent from a reading of the following 
description taken in conjunction with the accompanying 
drawing wherein: 
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FIGURE 1 is a front perspective view of a cleaning 
device embodying the present invention; and 
FIGURE 2 is a longitudinal sectional view of an ap 

paratus with which the present process may be practiced. 
It has been discovered that a sponge impregnated with 

a solid gel containing a detergent as a dispersant medium 
possesses many advantages over the detergent impreg 
nated cleaning devices heretofore available. It possesses 
a pleasant dry or slightly moist feel, it is soft, ?exible and 
compressible, and is of attractive appearance and of ex 
cellent dimensional stability in that there is very little 
difference in size and shape between the normally moist 
sponge and the detergent gel impregnated sponge. Fur 
thermore, the detergent is dispensed at a highly suitable 
rate when in use and is not dissipated when not in use. 
The detergent gel is advantageously a reversible gel and 
is applied in accordance with the method of the present 
invention by immersing the wet sponge in the molten gel 
and compressing and releasing the sponge while so im 
mersed. The sponge releases water to the melt and ab 
sorbs the melt which completely impregnates the sponge, 
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the amount of melt remaining therein being then adjusted 
by squeezing the sponge outside the melt a predetermined 
amount. Upon removal of the sponge and the cooling 
thereof the gel solidi?es and the impregnated sponge 
possesses the above characteristics. 

It has been found that a reversible gel formed of water 
and a polyhydric alcohol as a dispersing medium, and a 
water soluble soap as a dispersant medium may be em 
ployed to great advantage. The polyhydric alcohol is 
preferably a glycol, such as propylene glycol, ethylene 
glycol, diethylene glycol, triethylene and higher poly 
ethylene glycols. It has been found advantageous to in 
clude in the gel an emulsifying agent which will disperse 
calcium and magnesium soaps and thus prevent them from 
destroying household detergent foams. An emulsifying 
agent which is advantageously employed is the reaction 
product of a fatty acid and diethanol amine for example, 
Monamide, a lauric aoid-diethanolamine condensate al 
though other fatty acids may be employed such as capric, 
cyristic and others. The reversible gel should preferably 
have a melting point between about 40° C. and 110° C. 
What is meant by a soap is a salt of a fatty acid, such as 
the sodium salts of the tallow or vegetable fatty acids. 
The composition of the gel impregnating the sponge 

advantageously comprises 5% to 60% water, 15% to 
40% polyhydric alcohol, preferably propylene glycol or 
ethylene, diethylene, triethylene or higher polyethylene 
glycols or mixtures thereof, and between 20% and 55% 
of a water soluble soap. In addition, the gel may include 
between 5% and 30%, based on the total weight of the 
above ingredients, of an emulsifying agent such as Mon 
amide. 

In impregnating a sponge, for example a regenerated 
cellulose sponge with the soap containing gel, a gel melt 
is formed, by heating the soap, water, polyhydric alcohol 
and emulsifying agent in the above proportions the melt 
being a homogeneous solution of a relatively low vis 
cosity. The sponge, containing water between 2.5 and 3 
times the bone dry weight of the sponge, is immersed in 
the gel melt and compressed to between 15% and 25% 
of its normal volume from 4 to 12 times so as to release 
water into the gel melt and absorb the gel melt. It should 
be noted that the composition of the gel remaining in 
the sponge after impregnation is approximately that of 
the gel melt which generally reaches an equilibrium com 
position depending upon the temperature thereof and 
other production parameters. Thus, the percentage of 
water may be controlled by varying the temperature of 
the melt, the higher the temperature, the greater the water 
evaporation rate and the lower the water concentration. 
Among the important advantages achieved with the 

present cleaning device and method, particularly when 
applied to arti?cial sponges such as regenerated cellulose 
sponges, is that the gel impregnated sponge is substan 
tially equal in shape and dimensions to the original moist 
sponge and is of closely controlled attractive appearance. 
The impregnated sponge possesses a pleasant feel and is 
soft, ?exible and compressible. Moreover, the soap may 
be dispensed at a suitable rate and is not dissipated when 
the device is not in use. Where the emulsifying agent is 
employed, no scum formation or breaking of the foam 
is evident even in the presence of other detergents or in 
hard water. 

Another important advantage of the present procedure 
is the obviation of the necessity of any drying step in the 
production of regenerated cellulose sponge and the elim 
ination of the need for additional plasticizing agents and 
possibly fungicide. Both the drying of the sponge and 
the use of plasticizing agents are expensive and their elim 
ination appreciably reduces the cost of the end product. 

In FIGURE 1 of the drawing, there is illustrated a 
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preferred embodiment of the present invention which is 
designated by the reference numeral 10 and includes a 
soap gel impregnated sponge body member 11 of rec 
tangular prismatic con?guration and a non-woven ?brous 
mat 12 adherent to a face thereof. The mat 12 is ad 
vantageously a low density three dimensional non-woven, 
random distributed ?brous Web formed of synthetic or 
ganic ?bers which are adhesively bonded at their points 
of intersection by resin globules which carry a ?nely di~ 
vided abrasive material. The sponge body member 11 
is formed of regenerated cellulose and the mat 12 is at 
tached thereto by embedment therein of the ?bers at the 
interface of the sponge and mat. A method of producing 
the composite mat 11 and sponge 12 is described in the 
copending patent appliaction of Alfred Politzer et al., 
Serial No. 87,398, ?led February 6, 1961. The regener 
ated cellulose body member 11 is impregnated with a solid 
gel of the composition earlier set forth containing 5% to 
60%, water for example 45%; 15% to 40% propylene 
glycol, for example 20%; and 25% to 55% soap, for ex 
ample 35%; and 5% to 30% Monamide based on the 
total weight of all other ingredients, for example 20% of 
the combined weight of Water, glycol and soap. The total 
weight of the impregnant is between 3.5 and 4 times the 
bone dry weight of the sponge, for example, 3.7 times. 

Referring now to FIGURE 2 of the drawing, the refer 
ence numeral 13 generally designates an apparatus with 
which the present process may be practiced and which 
includes a longitudinally extending vat 14 carrying a 
molten, ?uid, soap containing gel or melt G. The gel G 
is maintained at a predetermined temperature by heat 
ing elements 16 in heattransfer relation with the gel G 
and controlled in any well known manner to regulate the 
liquid gel or melt temperature. Immersed in the liquid 
gel G are a plurality of longitudinally spaced transversely 
extending squeeze rolls 17 positively driven at the periph 
eral speed of the web W being treated, the spacing be 
tween the rolls 17 of each pair being adjustable in any 
suitable manner. Disposed at the discharge end of the 
tank 14 above the level of the gel melt G is another pair 
of adjustable, squeeze rolls 18. A plurality of transverse 
rods 19 are provided to guide the web W along its path 
through the tank 14. Trailing the feed end of the tanks 
14 are another pair of positively driven adjustable squeeze 
rolls 20 which are employed to control the moisture con 
tent of the web W prior to impregnation with the melt G. 
The web W is of the structure of the composite as— 

sembly of sponge 11 and mat 12 and may be continuously 
produced in the manner described in the previously identi 
?ed patent application of Politzer et al. A continuous 
web of mat 12 and a layer of viscose sponge forming ma 
terial are brought into superposition with the mat being 
partially embedded in the viscose sponge forming mass 
layer and the viscose is then coagulated and the cellulose 
regenerated. The composite web is then washed and 
bleached and squeezed so that the sponge body has a 
water content of between 2.5 and 3 times the sponge bone 
dry weight, for example, 2.7 times. 
The tank 14 contains the molten gel G of the com 

position speci?cally set forth above and is maintained at 
a temperature between 70° C. and 105° C., for example 
90° .C., at which temperatures the melt is of low viscosity, 
and the melt G is at its speci?c equilibrium composition 
at the aforesaid temperature of 90° C. As the Web W 
traverses the path between successive squeeze rolls it 
releases the water contained therein and is impregnated 
with the melt G. After it leaves the melt G the web W 
passes between the squeeze rolls 18 where excess melt is 
expressed therefrom to bring the gel carried by the sponge 
part of the web W .to between 3.5 and 4.5 times the 
sponge bone dry weight for example 3.7 times. The 
amount of gel carried by the mat 12 is only a few per cent 
by reason of the low absorption, thereof. The web W 
is then cut to the desired size and shape and packaged. 

If the sponge, impregnated in accordance with the 
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above example is packaged immediately after impregna 
tion it will be damp to the touch but not sticky. On the 
other hand, if the impregnated sponge is allowed to cool 
to room temperature it will loose some water, about 5% 
to 10% and feel somewhat dryer to the touch. If the 
sponge is oven dried at 110° C. for 24 hours it will be 
come dry and brittle with a water content below the re 
quired minimum but upon exposure to normal room hu 
midity for more than a half hour it will regain su?icient 
water to acquire its desirable physical properties. 
The sponge produced in accordance with the above ex 

ample possesses excellent physical appearance, good color, 
pleasant odor, and no foamy residue or encrustations on 
the surfaces thereof. The sponge has a pleasant feel, 
being dry, soft, somewhat ?exible and springy with no 
evidence of stickiness no matter how the sponge is pinched 
or squeezed. The sponge will retain its soft, ?exible, non 
tacky, non-sticky characteristics within a very wide range 
of humidity and temperature conditions and requires no 
additional plasticizer or special packaging conditions. 
The presence of the fatty acid-diethanolamine condensate 
permits the cleaning device to be used in conjunction with 
low to high concentrations of synthetic detergents with 
no loss of foam due to the formation of hard water soap 
scums. A further consequence of the preesnce of the 
fatty acid-diethanolamine condensate is the immediate 
effectiveness of the soap in water by reason of the inhi 
bition of the formation of hard water soap scums which 
results in the prompt production of foam with the ?rst 
trace of soap added to the water. 
While there have been described and illustrated pre 

ferred embodiments of the present invention, it is ap 
parent that numerous alterations, omissions and additions 
may be made Without departing from the spirit thereof. 
For example, the impregnation of the sponge may be ef 
fected in other manners than that described such as by 
employing an intermittently operated press instead of the 
successive squeeze rolls. ' 
What is claimed is: 
l. A method of producing a cleaning device compris 

ing impregnating a wet sponge with a molten composition 
normally solid at room temperature and containing a 
polyhydric alcohol and a water soluble soap and cooling 
said impregnated sponge to form a solid gel therein hav 
ing, as a dispersing medium, water and said polyhydric 
alcohol and, as a dispersant medium, said water soluble 
soap. 

2. The method of claim 1 wherein said molten com 
position contains Water. 

3. The method of claim 1 wherein said impregnation is 
effected by compressing and expanding said sponge in the 
presence of said molten composition whereby to substan 
tially displace the water in said sponge with said molten 
composition. 

4. The method of claim 1 wherein said sponge prior 
to impregnation contains between 2.5 and 3 times the bone 
dry weight thereof of water. 
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