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The present invention relates in general to devices of 
an abrasive quality for use in cleaning, scouring, polishing 
or similar applications of both an industrial and domestic 
nature and it relates more particularly to an improved 
sponge type cleaning, scouring and polishing device 
which is capable of retaining and dispensing large quan 
tities of water and detergents. This application is a 
continuation-in-part of my copending application Serial 
No. 832,027, filed August 6, 1959, now abandoned. 
The conventional cleaning and scouring devices range 

in character from the relatively soft highly water absor 
bent natural or synthetic sponge to the highly abrasive 
steel wool pads. These devices are particularly suited for 
certain limited uses but when employed for other pur 
poses they possess numerous drawbacks and disadvan 
tages and at best represent an unsatisfactory compromise. 
The sponge type device is characterized by being capable 
of retaining and dispensing large quantities of water and 
detergent solution but has a low abrasive quality. As a 
consequence, it is frequently necessary to employ a pow 
dered abrasive or grit with the sponge, thus necessitating 
the subsequent rinsing of the scoured surface and clean 
ing of the sponge to remove the powdered abrasive from 
the surface and sponge. 

It has been proposed to incorporate a powdered abra 
sive in a synthetic sponge, but this is of little value since 
any abrasive that is available at the sponge surface is 
very shortly dissipated or masked. The common steel 
wool pad, on the other hand, while possessing suitable 
abrasive qualities, is of low water retention and rapidly 
deteriorates by reason of its rusting and physical disinte 
gration. By substituting a rustproof material, such as 
bronze or stainless steel for the steel wool, the rusting is 
eliminated but the other disadvantages remain while the 
cost is greatly increased. Soap impregnated steel pads 
are likewise short-lived and the soap rapidly dissipated. 
All have the drawbacks of being rough on hands and 
fiber pads frequently prick the skin and cause festering 
Sores. Sponges formed of foamed synthetic organic 
thermoplastic materials have also been provided with 
abrasive carrying layers, but these too leave much to be 
desired. In U.S. Patent No. 2,804,728, granted Sept. 3, 
1959, to Alfred Politzer and Lawrence J. Stoll, there is 
described an abrasive device which includes a sponge 
body member having embedded in a face thereof a knitted 
fabric of plastic bands. While the device described 
therein is satisfactory for certain uses, it possesses numer 
ous drawbacks and disadvantages. 

It is thus a principal object of the present invention to 
provide an improved tool for use in cleaning, scouring, 
polishing and similar applications of a domestic and in 
dustrial nature. 
Another object of the present invention is to provide 

an improved abrasive type scouring and cleaning device. 
Still another object of the present invention is to pro 

vide an improved abrasive type scouring and cleansing de 
vice capable of long and repeated employment. 
A further object of the present invention is to provide 

an improved abrasive type scouring and cleansing device 
capable of holding and dispensing large quantities of 
water and soap of detergent solutions. 

Still a further object of the present invention is to pro 
vide a sponge type scouring and abrasive device. 
The above and further objects of the present invention 

will become apparent from a reading of the following de 
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2 
scription, taken in conjunction with the accompanying 
drawing, wherein: 
FIGURE 1 is a perspective view, partially broken away, 

of a scouring and cleaning device embodying the present 
invention; and 
FIGURE 2 is a diagrammatic longitudinal cross-sec 

tional view of an apparatus which may be employed in 
producing the improved device. 

In a sense, the present invention contemplates the pro 
vision of an improved scouring device of the character 
described comprising an artificial sponge body member, 
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and a self-supporting abrasive member formed of a non 
woven web structure of organic fibers of greater hard 
ness than said sponge body member, said abrasive mem 
ber being directly affixed to a face of said sponge body 
member. : 
According to a preferred embodiment of the present 

invention, the sponge body is a hydrophilic regenerated 
cellulose sponge material in sheet or slab form and the 
abrasive member is a lofty, open, nonwoven compressible 
resilient fibrous abrasive article of the type described in 
Hoover et al. U.S. Patent No. 2,958,593, granted Novem 
ber 1, 1960, e.g., as described in connection with Example 
II thereof. Such abrasive articles sold by the assignee of 
said Hoover et al. patent under the trade designation. 
"Scotch-Brite,” are formed from a uniform lofty open 
nonwoven lightweight web of many interlaced randomly 
disposed flexible durable tough organic fibrous members 
(e.g., nylon fibers). The lofty fibrous web is unified 
preferably by an organic binder which bonds web fibers 
firmly together at points where they intersect and contact 
one another. Distributed within the web and firmly 
bonded to the fibrous members thereof are abrasive par 
ticles, the many interstices between adjacent fibers re 
maining substantially unfilled by adhesive and abrasive 
particles so that at least about 75% of the total volume 
of the abrasive article is made up of a tridimensionally 
extending network of intercommunicated voids. 

Other nonwoven fibrous web structures may also be 
employed, it being generally desirable for the web to 
have a bulk density between 0.05 and 0.2 gram per 
cubic centimeter and that the web fibers have a thick 
ness between 5 and 50 denier. The web is superim 
posed on the sponge, the thickness of the mat serving 
to mask, i.e., visually cover the face of, the sponge, with 
at least part of the fibers of the web along the interface. 
being embedded in the sponge material to form a strong 
bond between the web structure and the sponge without 
impeding the passage of water or other fluids therebe 
tween. The shape and thickness of the sponge body 
and the abrasive web may be varied as desired to suit 
the particular purpose. For example, the sponge body 
member may be between 2 inch and 2 inches prefer 
ably between /2 inch and 1 inch thick and the abrasive 
structure may be between /8 inch and 4 inch, prefer 
ably about 4 inch thick. It is important to note that 
in employing the improved device of the present inven 
tion, that although free and substantially unimpeded 
fluid access is afforded between the sponge body mem 
ber and the working face of the abrasive component, sub 
stantially none of the sponge body member is exposed 
at, or reaches the level of, the abrasive web working 
face. As a consequence, full advantage is taken of the 
Web's abrasive qualities and the sponge body's storage 
and dispensing properties. Furthermore, by reason of 
the resilient compressibility inherent in the synthetic fiber 
web of the above specified bulk density, the porosity and 
abrasive degree of the web structure are easily regu 
lated by varying the pressure applied thereto. The web 
structure serves the additional function of reinforcing 
the strength of the sponge body member and hence the 
complete scouring device. 
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In producing the present device, a sponge forming 
mass in a fluid unset state, is extruded or otherwise 
formed into a continuously moving sheet. The web 
structure is continuously superimposed upon the top Sur 
face of the moving fluid sponge mass and sufficient pres 
sure applied thereto to wet and at least partially embed 
the fibers of the web structure underface in the fluid 
mass. The mass is then coagulated or permited to set 
in order to effect a strong bond between the web struc 
ture and the sponge body member without impeding the 
fluid communication therebetween. The resulting com 
posite sheet is then washed and bleached if necessary and 
cut to the desired sizes and shapes. Furthermore, he 
sponge body member may be impregnated in any con 
ventional manner with a soap or detergent. 

Referring now to FIGURE 1 of the drawing, which 
illustrates a preferred embodiment of the present inven 
tion, the reference numeral 10 generally designates the 
improved scouring device which includes a resilient water 
absorbent sponge base member 11 of relatively shallow 
rectangular prismatic configuration. A web 12 com 
prising a resin bonded web structure of synthetic or 
ganic thermoplastic fibers and of the nature described 
above is superimposed upon and coextensive with the top 
face of the sponge body member 1. The fibers lying 
along and projecting below the underface of the web 12 
are embedded in the sponge body member 11 to effect 
a strong bond between the body member 11 and the web 
structure 12 without impeding fluid communication there 
between. Moreover, the face of the body member 11 
cannot extend above the upper or working face of web 
12. The body member 11 is preferably formed of arti 
ficial regenerated cellulose sponge and the web struc 
ture 12 of a synthetic thermoplastic fiber, harder than 
the sponge material, for example, nylon, polyester 
(Dacron) fibers, or the like. 
In FIGURE 2 of the drawing, there is illustrated an 

apparatus which may be advantageously employed in 
producing the subject improved scouring device in a 
continuous manner. The apparatus is described in de 
tail in the copending patent application Serial No. 
810,474, filed May 1, 1959 now Patent No. 2,989,775, 
in the name of Frank Pekarek, and includes a forwardly 
upwardly inclined table 13 having depending front and 
rear curved lips. An endless driven conveyor belt 14, 
preferably having a honeycombed face, has an upper 
run which advances upwardly along the top face of the 
table 13, thence over an idler roll and downwardly and 
forwardly over an idler drum 16 and through a coagul 
lating zone, which may be in the form of a heating de 
vice, or means for applying an electric current through 
the sponge mass or an acid, or hot sodium sulfate bath 
and the belt then follows a return run. Following the 
forward discharge end of the belt are a series of web 
liquid treating stations and intervening squeeze rolls for 
effecting the washing, bleaching, and plasticizing of the 
produced sponge body. 

Located above the belt 14 as it traverses the table 
13 is an open bottomed hopper 17 into which is deliv 
ered, by way of a conduit 18, a flowable sponge form 
ing viscose mass 19. The hopper 17 has a forwardly di 
rected planar opening formed in its front wall and ex 
tending diagonally across the top face of the conveyor 
belt 14 and being rearwardly upwardly inclined thereto. 
A band 20 has a rear run registering with the hopper 
front opening and a lower edge spaced above and paral 
lel to the top face of the belt 4 to define therewith a 
diagonally extending extrusion opening of adjustable 
height. The band 20 is mounted on and advanced by 
a pair of drums 21 at least one of which is driven, the 
drums 21 having peripheral guide grooves 22 formed 
therein which engage a corresponding ridge on the inner 
face of the band 20. A grooved plate 23 backs the 
band 20 along its rear run in registry with the hopper 
front opening. The band 20 is driven in synchronism 
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4. 
with the belt 14 so that the forward component of move 
ment thereof along its rear run is substantially equal 
to the rate of advance of the belt 14, as set forth in 
detail in the above identified Pekarek patent application. 
A roll 24 of the abrasive web structure i2 is rotatably 

supported by a spindle 26 above the belt i4 forward of 
the band 26 and the apex of the belt forward run. The 
web 2 travels across an idler roll 27 and under a 
second pressure applying roller 28 which extends trans 
versely across the belt i4 below the roll 27 and is so 
spaced and supported in any well known manner as to 
urge the underface of the mat 12 into the stream or layer 
29 of the sponge forming mass as the latter is carried by 
the conveyor i4. It should be noted that the moving 
stream 14 will draw the web 12 from the roll 24 at the 
proper synchronized rate. In order to apply a suitable 
tension to the web 12, there is provided an arm 38 
pivotally supported at 32 and carrying at its free end a 
longitudinally extending weighted element which rests 
upon the top surface of the roll 24. 

In accordance with an example of producing abrasive 
devices of the present invention, employing the above 
described apparatus, a fiber reinforced viscose sponge 
forming mass is produced by steeping sheets of cellulose 
containing between 20 and 50 pounds of alpha cellulose, 
for example, 45 pounds of alpha cellulose, in an ap 
proximately 18%% sodium hydroxide solution for a time 
sufficient to convert the cellulose into an alkali cellulose. 
The excess sodium hydroxide solution is then expressed 
from the resulting alkali cellulose in the conventional 
manner and the unaged alkali ceilulose admixed with be 
tween 15 and 35 ponds of carbon bisulfide, for example, 
approximately 27 pounds of carbon bisulfide, and the 
resulting mixture is tumbled in a suitable drum until 
cellulose xanthate is produced in accordance with the 
general practice. The resulting cellulose xanthate is dis 
solved in a weak sodium hydroxide solution in an amount 
to produce approximately 600 pounds of viscose having 
an analysis of between 6% and 9% cellulose, for example, 
7.6% cellulose, 5% to 7% of total alkalinity, for ex 
ample, 7%, and between 3.3% and 5% total sulfur, for 
example 3.5%. 
To the 600 pounds of viscose in a green unripened con 

dition is then added from 15 to 30 pounds, for example, 
20 pounds of thoroughly opened hemp fibers having an 
average staple length of approximately 3% inch to 1 inch 
and thorough mixing is effected, preferably by means of 
double delta blade mixing machine maintaining the mass 
at a temperature not exceeding 15° C. This initial mix 
ing period is approximately 20 minutes. To the resulting 
mass is added between 1500 and 2500 pounds, for ex 
ample, 2000 pounds sodium sulfate decahydrate crystals 
having an average particle size of between 1 and 10 milli 
meters in accordance with the desired sponge pore size. 
The mixing is continued for approximately 10 minutes 
while maintaining the temperature at about 15° C. or 
less. It should be noted that any other suitable methods 
may be employed, for producing viscose having the de 
sired properties. An example of such a method is the 
So-called one step method which is set forth in the 
literature. 
The above viscose sponge forming mass is continuously 

introduced into the hopper 17 to maintain the level therein 
at about the level of the upper edge of band 20. The 
conveyor belt 14 is driven at approximately 15 inches per 
minute and the band 20, which extends at an angle of 
about 60 to the longitudinal direction of the conveyor 
belt, is driven at a linear speed of about 30 inches per 
minute, the extrusion opening under the lower edge of 
the belt 20 being about 34 inches high. Thus, a sheet 
of sponge forming mass about 34 inches deep is carried 
by the conveyor 14 and as it travels under the pressure 
roll 28, the underface of the web 12 is impressed or em 
bedded therein so that the bottom fibers thereof are 
wetted by the viscose and extend below the stream top 
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surface. The web 12 is of the nature previously de 
scribed, for example a 4 inch thick resin bonded Web 
structure of nylon fibers having a bulk density of about 
0.1 gram per cubic centimeter. The traveling sponge 
mass 29 withdraws the web 2 from the roll 24 and 
carries the web therewith in the above association through 
a coagulating zone, such as a coagulating liquid at an 
elevated temperature where the viscose is coagulated, the 
cellulose regenerated, the pore forming crystals substan 
tially leached out, and a firm bond established between 
the web 12 and the resulting sponge sheet. The com 
posite sheet is then separated from the belt 4 and trans 
ported through washing, bleaching and plasticizing baths 
and a series of Squeeze rolls to produce a continuous sheet 
of the improved scouring material which may be cut to 
the desired sizes. 
While there have been described and illustrated pre 

ferred embodiments of the present invention, many alter 
ations, additions and omissions may be made without 
departing from the spirit thereof as set forth in the claims. 
For example, other types of sponge body members may 
be employed such as the foamed synthetic thermoplastics 
as typified by the polyurethane forms. 

I claim: 
1. A scouring device comprising an artificial, hydro 

philic, regenerated cellulose sponge body member hav 
ing a substantially flat forwardmost front face and a com 
pressible resilient non-woven web composed of synthetic 
organic fibers harder than said regenerated cellulose 
Sponge body member and Superimposed upon and sub 
stantially masking said sponge body member front face, 
the web fibers at the interface of said sponge body mem 
ber and said web being embedded in said sponge body 
member, said interface being substantially porous, and 
said web and said sponge body member being in substan 
tially free liquid communication through said interface. 

O 

5 

20 

25 

30 

35 

6 
2. A scouring device according to claim 1 wherein 

said web has a bulk density not exceeding 0.2 gram per 
cubic centimeter. 

3. A scouring device according to claim 2 wherein 
said web has a bulk density exceeding .05 gram per cubic 
centimeter. 

4. A scouring device according to claim 1 wherein 
said web is between v3 inch and /2 inch thick. 

5. A scouring device according to claim 4 wherein 
said sponge body member is between /2 and 2 inches 
thick. 

6. A scouring device according to claim 1 wherein 
said fibers have a thickness between 5 and 50 denier. 

7. A scouring device comprising an artificial, hydro 
philic regenerated cellulose sponge body member hav 
ing a substantially flat forwardmost front face and, su 
perimposed upon and substantially masking said sponge 
body member front face, a lofty, open, nonwoven, com 
pressible, resilient, fibrous abrasive article, said article 
comprising a uniform lightweight web of many interlaced 
randomly disposed flexible tough organic fibers unified 
by an organic binder which bonds web fibers together 
at points where they intersect and contact one another, 
abrasive particles being distributed within said web and 
firmly bonded to web fibers, web fibers at the interface 
of said sponge body member and said web being em 
bedded in said sponge body member, said interface being 
substantially porous, and said web and said sponge body 
member being in substantially free liquid communication 
through said interface. 
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