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This invention relates generally to the refurbish-
ment of pile carpet, especially carpet tiles, to provide
extended wear life without a detrimental affect on the
surroundings due to a reduced aesthetic effect by the
existing pile carpet due to dirt and/or matting of the
pile on the face of the tile.

In the past it has been necessary to replace pile
carpet when it became dirty, develops a change in
texture in some areas and/or is matted down due to
traffic and/or furniture thereon. The replacement of
such carpet is expensive due to the price of new car-
pet and has to be matched to the existing environ-
ment. This unnecessary replacement of carpet, espe-
cially carpet tiles, in commercial establishments is an
expense which, if it can be avoided, will free up money
which can be used for other desirable purposes.

Therefore, it is an object of the invention to pro-
vide a method and apparatus to refurbish cut and loop
pile carpet and eliminate the cost of replacement of
such tile with new carpet.

Other objects and advantages of the invention
will become readily apparent as the specification pro-
ceeds to describe the invention with reference to the
accompanying drawings, in which:

Figure 1 is an overall schematic representation of

the carpet tile refurbishing system;

Figure 2 is a blown-up view of the carpet tile

washing section of the system shown in Figure 1;

Figure 3 is a perspective view of the carpet tile

water applicator used in the system of Figures 1

and 2;

Figure 4 is a cross-section view showing the wa-

ter applicator of Figure 4 in position to wash a car-

pet tile, and

Figure 5 is a top view taken on line 5-5 of Figure

2.

Looking now to the drawings and in particular to
Figures 1 and 2 a system is shown wherein pile carpet
tiles 10 are refurbished. As briefly discussed before,
the invention is directed in general to pile carpet, cut
or loop, but is primarily directed to carpet tiles since
these are used in commercial establishments and
generally receive more wear due to traffic by pedes-
trians thereon and therefore tend to mat and get dirty
quicker than residential carpet. The carpet tiles are
usually in 18" squares and have pile yarns, cut or
loop, like that shown in U. S. Patent No. 4,371,576.
As shown in Figure 1 the carpet tiles 10 are treated
on cooperating conveyors 12 and 14 but, obviously,
one continuous conveyor could be used, if desired.

Briefly the system of Figures 1 and 2 will be de-
scribed with the description being directed to a cut
pile carpet tile 10. The dirty and/or matted carpet tile
10 is placed on the conveyor 12 where it is initially
conveyed under a source of high pressure cleaning
liquid or water, generally designated 16, whereat lig-
uid, such as water, is supplied at a pressure within the
range of 200 - 2000 p.s.i.g., preferably 300 - 1200
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p.s.i.g. Inthe preferred form of the invention the liquid
is supplied at a pressure of about 800 p.s.i.g. from the
nozzles 18 and impinges on the carpet tile. It is con-
templated that an elongated slot can be used rather
than the disclosed nozzles 18 so long as the liquid
pressure is maintained in the desired range. The high
pressure liquid from the jets clean the dirt from the
surface and between the yarns 20 of the carpet tile
while at the same time removing the twist from the
yarn and causing them to upright themselves. From
the high pressure water source 16 the carpet tiles
pass under a vacuum extractor 22 to remove water
therefrom. Also located under the conveyor 12 is a
water sump collector 24 to recover the water from the
water source 16.

Since the high pressure water from the nozzle 18
removes the twist from the yarn 20, if the yarn 20 has
twist therein, or lifts and straightens yarn which has
no or very little twist therein the surface of the upright
yarns tends to be uneven. So the carpet tiles, after
being deposited on the conveyor 14 are conveyed to
a shear 26, after passing through a dryer 28, to even
out the pile height of the yarns 20. If desired, the car-
pet tiles 10 can be over-printed or brightened by a dye
machine 30 prior to being collected on a pallet 32. The
dye machine can be of any suitable type but is prefer-
ably a computer controlled jet type such as that
shown and disclosed in U. S. Patent No. 4,993,242,

The above description is directed to a cut pile car-
pet but obviously the above system can be employed
to clean and de-mat a loop pile carpet tile. One ap-
proach, not shown, includes cutting of the loops in the
loop pile product and then treating it as a cut pile car-
pet tile as described above. Another approach is to
pass the loop pile carpet tile under the high pressure
water source as described above but pivot the shear
26, as shown, upwards away from the conveyor 14 as
it passes downstream.

To properly maintain the carpettiles in spaced re-
lationship a plurality of slats 34 are connected to the
conveyor 12 and/or 14. As the tiles 10 are conveyed
under the high pressure water source a chambered
guide bar 36 mounted on both sides of the conveyor
guides the carpet tile into position under the water
source 16 as the slats 34 pass under the guide bars.
This same arrangement can be used on the conveyor
14 as the carpet tiles pass under the shear 26 and the
dye machine 30. The slots 34 and the guide bar 36
serve the further function of maintaining the fibers on
the edges of the tile in an upright condition as the lig-
uid impinges thereon so that further operations
downstream will treat them as well as the other yarn
in the body of the tile. This prevents the edge fibers
from being bent over and giving a ragged appearance
to the carpet tile after cleaning thereof.

Figure 2 depicts an overall view of the apparatus
to apply high pressure water to the carpet tiles, which
is depicted as numeral 16, which is characterized in
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more detail in Figures 3 and 4. Pump 36 is used to
pump, via suitable conduits 38 and 40, a working fluid
such as water from a suitable source of supply 42
through an appropriate filter 44 to a high pressure
supply duct 46, which in turn supplies water at suit-
able dynamic pressure (e.g., between 200 p.s.i.g. to
2000 p.s.i.g.) to the apparatus 16. The fluid thereby
emanates from the apparatus 16 thereby striking the
carpet tile 10 placed on the conveyor 12.

Looking to Figure 3, it may be seen that the high
pressure water source 16 is comprised of three basic
structures: a high pressure supply gallery assembly
48 (which is mounted in operable association with the
high pressure supply duct 46), slotted chamber as-
sembly 50 and clamping assembly 52.

Supply assembly 48 constitutes an "L"-shaped
member, into one leg of which is machined a uniform
notch 56 which extends, uninterrupted, along the en-
tire length of the apparatus 16. There is a rectangular
uniform notch 58 which is in the other vertical leg of
the "L"-shaped member 54 and adjacent to the high
pressure supply duct 46. A series of uniformly spaced
supply passages 60 are drilled through the rectangu-
lar uniform notch 58 and extend to the corresponding
side wall of notch 56, whereby notch 56 may be sup-
plied with high pressure water from high pressure
supply duct 46, the side of which may be milled, dril-
led, and connected to notch 58 which is along the side
wall 62 of the assembly 54. Slotted chamber assem-
bly 50 is comprised of dual elongate "U"-shaped
members 63, 65 having a rectangular cross-section
therebetween. The upper "U"-shaped member 63 has
a series of machined closely spaced slots which form
the nozzle 18, each having a width approximately
equal to the width of the desired high velocity treat-
ment stream.

Referring now to Figures 3 and 4, grooved cham-
ber assembly 50 is positioned, via clamping assembly
52, within supply gallery 54 so that its rectangular
cross-section communicates via parallel spaced
holes 60 to notch 56 which thereby forms both an up-
per and lower high pressure distribution reservoirs,
respectively, so that fluid enters from a supply duct 46
and then into a high pressure distribution reservoir
formed by notch 58. The water then travels via supply
passages 60 into a lower high pressure distribution re-
servoir formed by notch 56 and then goes through
holes 70 into an upper high pressure distribution
chamber 72 formed by dual elongate "U"-shaped
members 63 and 65. Water then flows through slots
18 towards the carpet tile 10. Clamping assembly 52
is provided along its length with jacking screws 78 as
well as bolts 80 which serve to securely attach clamp-
ing assembly 52 to supply gallery assembly 48.

As shown in Figure 4, the high pressure water
source 16 is connected to the high pressure supply
gallery assembly 48 by means of bolts 82 and 84 re-
spectively. There are a series of bolts 86 which con-
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nect the lower "U"-shaped member 65 with the upper
"U"-shaped member 63.

The means of eliminating dirt and mats from the
carpet tiles involves the nozzles 18. In the preferred
embodiment, there are forty nozzles per inch, but this
can vary. Instead of having all of the slots parallel to
each other, the nozzles between one lateral edge of
the member 63 are at an angle from the longitudinal
axis of the member 63. The angle deviation from the
longitudinal axis of the member 63 that provides good
results is five degrees. This angle can vary widely,
with the optimal deviation angle depending on the
type of fabric utilized.

As has been herein described a method and ap-
paratus have been described which will allow dirty
and matted carpet tiles to be refurbished by the treat-
ment of high pressure water and thereby increase the
service life of the carpet tiles, thereby eliminating the
additional expense of purchasing new pile carpet tiles
and/or rugs. It can readily be seen that the herein-de-
scribed invention provides an economic saving to the
user of the described method and apparatus. Fur-
thermore, since used carpet tiles are being refurbish-
ed rather than thrown away, this invention substan-
tially reduces the amount of carpet and carpet tiles
that has to be treated in landfills and other areas of
disposal, which in turn helps save our environment.

The preferred embodiment of the invention has
been described and modifications of same may be
made within the scope of the invention and itis there-
fore requested that the invention be limited by the
scope of the claims.

Claims

1 Method to refurbish cut or loop pile carpet prod-
ucts such as a carpet tile comprising the steps of: pro-
viding a source of high pressure cleaning liquid, sup-
plying a pile product to be cleaned under the source
of cleaning liquid, projecting a stream of cleaning lig-
uid against the pile product at a pressure in the range
of 200 - 2000 psig to clean the dirt from the product
and allowing the product to dry after cleaning thereof.

2 The method of Claim 1 wherein the range is 300
- 1200 psig.

3 The method of Claim 1 or 2 wherein the pile
product cleaned is a carpet tile and the cleaned carpet
tile is overprinted and/or brightened after cleaning.

4 The method of Claim 1 wherein the pile product
supplied is cut pile carpet tiles and the twist in the
yarn of the cut pile tile is untwisted and the cut pile
carpet tile is sheared to provide a uniform surface af-
ter cleaning.

5 The method of Claim 4 wherein the cleaned and
sheared carpet tile is overprinted or brightened.

6 The method of Claim 5 wherein the cut pile car-
pet tile is obtained by cutting the loops of a loop pile
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carpet tile.

7 The method of any preceding Claim wherein
the liquid pressure is about 800 psig.

8 Apparatus to refurbish pile products comprising:
a source of high pressure cleaning liquid, said source
having a liquid dispensing outlet, means to convey a
pile product past the liquid dispensing outlet to clean
dirt from the pile product and drying means down-
stream of the liquid dispensing outlet to dry the pile
product after it has been cleaned.

9 The apparatus of Claim 8 wherein the liquid
from the outlet is supplied at a pressure in the range
of 200 - 2000 psig.

10 The apparatus of Claim 8 or 9 wherein said lig-
uid dispensing outlet consists of a plurality of spaced
nozzles.

11 The apparatus of Claim 8, 9 or 10 wherein said
liquid is supplied at a pressure of about 800 psig.

12 Apparatus to refurbish cut or loop pile carpet
tiles comprising: a high pressure liquid manifold, a
plurality of nozzles communicating with said manifold
to supply liquid therefrom, means to carry and convey
tiles under said nozzles to be impinged on by liquid
from said nozzles to clean dirt therefrom and means
conveying cleaned carpets away from said nozzles to
allow them to dry.

13 The apparatus of Claim 12 wherein the carpet
tiles supplied to said nozzles are carpet tiles with a cut
pile, said cut pile having twisted yarn which is untwist-
ed by the pressure of the liquid from said nozzles and
shearing means receiving said cut pile with untwisted
yarns therein shearing the top thereof to provide a
uniform upper surface.

14 The apparatus of Claim 13 wherein a means
is located downstream of the shearing means to dye
or brighten the cut pile yarn of said carpet tile.

15 The apparatus of Claim 12 wherein said con-
veying means is a conveyor, a plurality of spaced
slats mounted transverse on and to said conveyor and
spaced longitudinally from one another a distance
equivalent to the size of a tile to be cleaned.

16 The apparatus of Claim 15 wherein a pair of
spaced bars are mounted under said liquid dispensing
means spaced from one another a distance wide
enough to accommodate the carpet tile located be-
tween said slats.

17 The apparatus of Claim 8 wherein said means
to convey pile product includes a plurality of spaced
slats spaced from one another a distance sufficient to
locate a carpet tile therebetween and contact the two
edges thereof to maintain the pile at the edges there-
of in an upright condition.

18 The apparatus of Claim 17 wherein said
means to convey pile product further includes means
to contact the other edges of a carpet tile located be-
tween said slats to maintain the pile at the other
edges in an upright condition.

19 The apparatus of Claim 18 wherein said
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means to contact said other means includes a pair of
spaced bars.

20 The apparatus of Claim 12 wherein said bars
are chamfered and are the forward edge thereof.
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