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(57) ABSTRACT 
Textile fabrics such as carpet, upholstery and the like 
are cleaned by a method which includes spraying a so 
lution of hot water and detergent from a predeter 
mined distance, at a predetermined pressure and at a 
predetermined flow rate against the fabric to be 
cleaned while simultaneously withdrawing the solution 
and soil from an adjacent portion of the fabric. Spe 
cific relationships for the various parameters defining 
this invention are stated hereinafter. 
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METHOD OF CLEANING TEXTLE FABRICS 
In place cleaning of a textile fabric such as carpet, 

upholstery and the like which has the capability of 
withdrawing soil from the fabric has long been recog 
nized as a desirable method of cleaning. Heretofore, 
attempts at commercial realization of such processes 
have resulted in the development of apparatus which 
spray or otherwise discharge vapor or liquid solutions 
against fabrics to be cleaned and subsequently subject 
the fabric to be cleaned to a vacuum. While such appa 
ratus and processes have achieved some success as 
being more desirable than prior practices, certain defi 
ciences in such processes as heretofore proposed have 
been noted, 

In particular, subjection of textile fabrics such as car 
pet, upholstery and the like to moisture in the form of 
vapor or liquid solutions is known to have adverse ef 
fects on such fabrics under certain circumstances. For 
example, processes which permit vapor or liquid solu 
tions to remain in contact with the textile fabric for ex 
cessive periods of time may bleach the fabrics or other 
wise disturb the coloration characteristics of the fabric. 
Permitting vapor or liquid solution to remain on the 
textile fabric for an excessive period of time will have 
the result of carrying soil into the underlying ground 
warp or pad of a carpet. Further, if the vapor or liquid 
solution applied to the fabric is permitted to dry, re 
moval of the soil by means of extraction of the solution 
is rendered impossible. 
The converse difficulties encountered in the event 

that an insufficiently long period of time is permitted lie 
in failure to adequately clean the textile fabric. Such 
failure results from allowing insufficient time for the 
vapor or solution to loosen soil and prepare the soil for 
vacuum removal. 
Having in mind the difficulties encountered hereto 

fore, it is an object of this invention to accomplish the 
cleaning of textile fabric such as carpet, upholstery and 
the like, in accordance with a method which balances 
the desired accomplishment of soil removal against the 
time required for cleaning in such a manner as to maxi 
mize soil removal while minimizing the time required. 
In accomplishing this object of the present invention, 
a solution of hot water and detergent is sprayed in a 
predetermined zone and against fabric to be cleaned 
under particularly designated conditions. At the same 
time, air is drawn through the fabric under predeter 
mined conditions and in predetermined spaced relation 
to the location of spraying. With the fabric and the 
zones of spraying and withdrawal being displaced one 
relative to the other, areas of the fabric are subjected 
in closely following sequence to spraying and with 
drawal of solution and soil. Due to the particular rela 
tionships established between these steps of the pro 
cess, soil removal is maximized while time required for 
cleaning is minimized. 
Some of the objects of the invention having been 

stated, other objects will appear as the description pro 
ceeds, when taken in connection with the accompany 
ing drawings, in which 
FIG. 1 is a perspective view of an apparatus for the 

practice of the method of this invention; 
FIG. 2 is an elevation view from a side of a portion 

of the apparatus of FIG. 1; 
FIG. 3 is an elevation view from one end of a portion 

of the apparatus of FIG. 1; 
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FIG. 4 is an enlarged elevation view of a spraying and 

vacuum head for the apparatus of FIG. 1; 
FIG. 5 is an elevation view from the side of the head 

of FIG. 4, illustrating certain relationships important in 
the practice of the method of this invention; 
FIG. 6 is a view from below of the head of FIGS. 4 

and 5; 
FIG. 7 is an enlarged elevation view, in section, 

through a spray nozzle incorporated in the head of 
FIGS. 4-6, taken along the line 7-7 in FIG. 5; and 
FIG. 8 is an enlarged view similar to FIG. 6 showing 

an individual spray nozzle incorporated into the head 
of FGS, 4-6. 
While the present invention will be disclosed herein 

after by particular reference to the accompanying 
drawings, it is to be understood at the outset that the 
following description and the accompanying drawings 
are presented solely for purposes of illustrating the pre 
ferred embodiment of this invention. It is contemplated 
that the method of this invention may be practiced by 
apparatus other than that illustrated and described, and 
for that reason, the disclosure of this application is to 
be taken broadly rather than restrictively. 

In practicing the method of this invention, a solution 
is prepared of hot water and a suitable detergent. This 
solution is preferably prepared by pouring hot water 
into a tank or reservoir 10 contained within and form 
ing a part of a mobile apparatus generally indicated at 
11 (FIGS. 1-3). Subsequent to preparation of the solu 
tion of hot water and detergent, such solution is 
pumped from the tank or reservoir 10 by means of a 
pump contained within the apparatus (and indicated in 
phantom lines in FIGS. 2 and 3). The pumped solution 
of hot water and detergent is delivered through a suit 
able conduit 12 to a spray manifold 14 which forms a 
portion of a cleaning head generally indicated at 15 
(and shown in greater detail in FIGS. 4-6). 

In accordance with important features of this inven 
tion, the pump within the apparatus 11 has the capabil 
ity of delivering pumped solution at a pressure in the 
range from about 22 to about 30 pounds per square 
inch and at a flow rate in the range of from about three 
fourths to about 14 gallons per minute. As will be 
pointed out more fully hereinafter, these parameters or 
conditions are among those which are critical to 
achieving the particularly favorable results of this in 
vention. 
As is best illustrated in the enlarged detail views of 

the head 15 (FIGS. 4-8), the spray manifold 14 extends 
widthwise of the head for a predetermined distance and 
has a plurality of spray nozzles 16 mounted thereon. In 
an operating embodiment of this invention, the spray 
nozzles are No. 8004 as manufactured by Spraying Sys 
tems, Inc. of Wheaton, Illinois. The plurality of such 
nozzles 16 mounted on the manifold 14 are arranged to 
spray in an overlapping pattern of a predetermined 
width and are mounted so as to be spaced from the sur 
face of the textile fabric to be cleaned (indicated by the 
line F in FIG. 5) at a distance in the range of from 
about 1% to about 2% inches (the distance A in FIG. 
5). This spatial relationship, together with the parame 
ters or conditions of pressure and flow rate, assures im 
pingement of sprayed solution of hot water and deter 
gent against fabric to be cleaned in a predetermined 
Zone or area. It has been discovered that impingement 
under the conditions herein described as critical max 
imizes the cleaning effect which results when operation 
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is in accordance with the other characterizing features 
of this invention and is believed to result, at least in part 
from a penetration of the solution into the textile fabric 
to be cleaned which is coordinated with the withdrawal 
of solution and soil as pointed out more fully hereinaf 
ter. 
Simultaneously with the pumping of the solution, a 

vacuum fan within the apparatus 1 1 (indicated by 
phantom lines in FIGS. 2 and 3) draws air through a 
vacuum conduit 18 and through a vacuum opening 19 
provided in the cleaning head 15 (FIGS. 5 and 6). 
Thus, air is drawn through the fabric to be cleaned in 
a predetermined zone defined by the vacuum opening 
19. This zone is spaced from the spraying zone at a dis 
tance in a range of from about 1% to about 24 inches 
(the distance in FIG.S.) which is also a critical dimen 
sion in accordance with this invention. Preferably, the 
dimensions of the opening 19 into which air is drawn 
are such that the opening has a transverse width in the 
range of from about three-eighths inch to about one 
fourth inch and an elongate dimension in the range of 
from about 9 inches to about 10 inches. The elongate 
dimension of the zone through which air is thus drawn 
preferably is substantially the same as the elongate di 
mension of the zone into which solution is sprayed. 

In accordance with this invention, the vacuum fan 
operatively connected with the conduit 18 and the 
opening 19 is such as to have a lift, with the opening 19 
sealed in the range of from about () to about 12() 
inches of water. 

In practicing the method of this invention, the fabric 
to be cleaned and the zones into which solution is 
sprayed and from which air is drawn are moved one rel 
ative to the other for subjecting areas of the fabric to 
spraying and withdrawal in closely following sequence. 
in using the apparatus illustrated in the drawings, such 
relative movement is accomplished by drawing the 
cleaning head 15 across carpet toward an operator, 
through the use of a rigid portion 20 of the vacuum 
conduit. This practice is similar to the operation of con 
ventional commercial vacuum cleaners. As the clean 
ing head 15 is pulled toward an operator (as toward the 
left in FIG. 1 or the right in FIG. 5), solution delivered 
through the conduit 12 passes through the spray noz 
zles 16 and is sprayed against the fabric. In closely fol 
lowing sequence, the solution and soil are withdrawn 
from the fabric into the vacuum conduit 18. Due to the 
critical relationships and prameters or conditions de 
scribed hereinabove, cleaning of the fabric is maxi 
mized while adverse effects on the fabric are mini 
mized. 
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In the drawings and specification, there has been set 

forth a preferred embodiment of the invention, and al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation. 
That which is claimed is: 
1. A method of cleaning textile fabric such as carpet, 

upholstery and the like wherein cleaning of the fabric 
is maximized while adverse effects on the fabric are 
minimized due to operation within optimal parameters, 
the method comprising the steps of: 

spraying a solution of hot water and detergent in a 
predetermined Zone and against fabric to be 
cleaned from a distance of about 2 inches and at a 
pressure of about 26 pounds per square inch and at 
a flow rate of about one gallon per minute, while 

drawing air through the fabric in a predetermined 
Zone spaced from the spraying Zone at a distance 
of about 2 inches and withdrawing the solution and 
soil from the fabric into a vacuum conduit having 
a sealed orifice lift of about 1 15 inches of water. 

2. A method of cleaning textile fabric such as carpet, 
upholstery and the like wherein cleaning of the fabric 
is maximized while adverse effects on the fabric are 
minimized due to operation within optimal parameters. 
the method comprising the steps of: 
preparing a solution of hot water and detergent, then, 
spraying the solution in a predetermined zone and 

against fabric to be cleaned from a distance in the 
range of from about 1% to about 2% inches and at 
a pressure in the range of from about 22 to about 
30 pounds per square inch and at a flow rate in the 
range of from about three-quarter to about one and 
one-quarter gallons per minute, while 

drawing air through the fabric in a predetermined 
Zone spaced from the spraying zone at a distance 
in the range of from about 1% to about 24 inches 
and withdrawing the solution and soil from the fab 
ric into a vacuum conduit having a sealed orifice 
lift in the range of from about one hundred ten to 
about one hundred twenty inches of water, then 
displacing the fabric and the zones one relative to 

the other for subjecting areas of the fabric to 
spraying and withdrawal in closely following se 
quence. 

3. The method according to claim 1 further compris 
ing the step of moving the zones across the fabric to be 
cleaned and spraying the fabric in advance of the with 
drawing zone for subjecting areas of the fabric to spray 
ing and withdrawal in closely following sequence. 
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