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(57) Abstract

A paint roller cover applicator cleaning apparatus for cleaning a hollow, cylindrical paint roller cover is disclosed. The ap-

paratus contains a cylindrical sleeve (12), a first end cap (14), a first plug (18) connected to the first end cap (14), a second end
cap (22), and a second plug (20) connected to the second end cap (22). The apparatus also contains means for impeding the flow
of liquid through the first end cap (14), the sleeve (12), and the second end cap (22).
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Description

Paint Roller Cover Cleaning Apparatus

Technical Field 7
An apparatus for cleaning the covers used in paint

roller applicators.

Background Art
Paint rollers are widely used for painting surfaces.

They are usually covered with a nap material which picks up
and deposits the paint upon the surface to be painted.

Cleaning the cover for the paint roller applicator is
a time-consuming and messy process. Thus, many attempts
have been made to provide devices which will facilitate this
cleaning.

Thus, devices for cleaning paint rollers have been
disclosed in United States patents 4,126,484, 4,957,127,
4,155,230. None of these devices were entirely satisfac-
tory.

In his United States patent 4,957,127, George P.
Kostsopoulos described a device which he alleged solved all
of the problems of the prior art device. The device of this
patent is a cylindrical paint roller cover applicator having
a hollow body member supporting a paint-absorbing layer.
This body member is plugged and inserted in the cleaning
apparatus, which comprises a cylindrical sleeve having an
inside diameter slightly smaller than the outside diameter
of the applicator. A first end cap having a central opening
therein is frictionally mounted on one end of the sleeve and
has a central opening adapted to couple a water supply
thereto. A coupler is frictionally mounted on the other end
of the cylindrical sleeve which contains a bayonet socket

which is adapted to removably house a second end cap having
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a plurality of bayonet studs equally spaced around the
periphery which may be removably inserted and locked in the
bayonet socket of the coupling. The second end cap has a
central opening to which a discharge hose is connected.

However, the device disclosed in the Kostopoulos

patent still presented some major problems. In the first

place, when the cleaning apparatus of Kostopoulous is placed
in a vertical position, it will not effectively clean the
paint roller cover in a reasonable period of time. 1In the
second place, the cleaning apparatus of Kostopoulous, even
when placed in a vertical position, will not effectively
clean the bottom of the paint roller cover. In the third
place, the cleaning apparatus of Kostopoulous required the
user to plug the ends of the roller before inserting it into
the tube of his device. In the fourth place, the cleaning
apparatus of Kostopoulous is not adapted to clean the cover
of a paint power roller.

It is an object of this invention to provide an appar-
atus for cleaning a cover of a paint roller which may be
effectively used in any position.

Tt is another object of this invention to provide an
apparatus for cleaning a cover of a paint roller which does
not require that a user plug the ends of the roller before
inserting it into the tube of the apparatus.

It is yet another object of this invention to provide
a a paint roller applicator cover cleaner which will effec-
tively clean the cover of a power roller.

It is yet another object of this invention to provide
all of the advantages of the device of United States patent
4,957,127 with none of the attendant disadvantages.

Disclosure of Invention
In accordance with this invention, there is provided

an apparatus for cleaning the cover of a paint roller appli-
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cator. This apparatus contains a hollow body member and a
spray ring disposed in one end of the body member. A plug is
used at each end of the body member to keep the roller dis-
posed in about the center of the body member.

Brief description of Drawings
The present invention will be more fully understood by

reference to the following detailed description thereof,
when read in conjunction with the attached drawings, wherein
like reference numerals refer to like elements, and wherein:

Figure 1 is a sectional view of one preferred embodi-
ment of applicant's cleaning apparatus;

Figure 2 is a sectional view of the cap used in the
apparatus of Figure 1, taken along lines 2--2;

Figure 3 is a sectional view of one plug used in the
apparatus of Figure 1, taken along lines 3--3;

Figure 4 is a sectional view of an end cap used in the
apparatus of Figure 1, taken along lines 4--4;

Figures 5 through 9 illustrate one preferred means of
using applicant's cleaning device;

Figure 10 illustrates the apparatus of Figure 1 with a
paint roller cover disposed therein;

Figure 10A is a sectional view through the middle of
the apparatus of Figure 10;

Figure 11 illustrates the flow of cleaning fluid
within the apparatus of Figure 10;

Figure 12 illustrates a plug which, when used in
combination with a cover for a power roller, may be used to
clean such power roller;

Figure 13 illustrates the plug of Figure 12 and a
power roller cover disposed within applicant's cleaning
device; '

Figure 14 is a side sectional view of another pre-

ferred embodiment of applicant's cleaning device;
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Figures 15, 16, and 17 are each sectional views of the
cleaning device of Figure 14, taken along lines 15--15,

16--16, and 17--17, respectively. ‘
Figure 18 is another side sectional view of the clean-

ing device of Figure 4, illustrating the flow of water

through it; and
Figure 19 is a sectional view of the device of Figure

18, taken through lines 19--19.

Best Mode for Carrying Out the Invention

Figure 1 is a sectional view of one preferred embodi-

ment of applicant's paint roller applicator cleaning appara-
tus 10. Referring to Figure 1, it will be seen that clean-
ing apparatus 10 is preferably comprised of cylindrical
sleeve housing 12, a first end cap 14, a means for providing
a fluid spray 16, a plug 18, a plug 20, and a second end
cap 22. 1In one embodiment, apparatus 10 also comprises a
pressure valve 24.

Cylindrical sleeve housing 12 may be made out of any
material which is commonly used for such housings. Thus, by
way of illustration, such housing 12 may consist essentially
of plastic, elastomeric material (such as rubber), soft
metal, hard metal, and the like.

In one embodiment, it is preferred that cylindrical
sleeve housing 12 be resilient. As is known to those
skilled in the art, resilience is that property of a materi-
al by virtue of which it is able to do work against re-
straining forces during return from a deformed state; and
resilient materials, consequently, resume their original
positions after being bent, stretched, or compressed.

In one preferred embodiment, the resilient material
used in sleeve housing 12 is a plastic material. In another
preferred embodiment, the resilient material is an elastom-

ers. Suitable plastic and elastomer materials are well
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known to those skilled in the art and are described in,
e.g., "Modern Plastics Encyclopedia," the mid-October 1990
issue of Modern Plastics, Volume 67, Number 1l.

In one embodiment, the cylindrical sieeve housing 12
is substantially rigid. In this embodiment, and/or the
prior embodiment, sleeve housing 12 may be made out of
plastic, rubber, metal, alloys, and the like.

Cylindrical sleeve housing 12 preferably has an inside
diameter which is slightly smaller than the outside diameter
of a paint roller applicator cover which is to be inserted
therein and cleaned. It will be recognized by those skilled
in the art that the naps of various paint roller applicator
covers will vary depending upon the material of the nap. It
will also be recognized by those skilled in the art that
various paint roller applicators vary in length (from about
4 to about 18 inches), and thus the length of the cylindri-
cal sleeve housing 12 also may also vary in length. When a
shorter roller cover is to be used in a longer cylindrical
sleeve 12, a "duck plug" may be used to position the cover
so that it will be effectively cleaned while within the
housing 12. ’

In the preferred embodiment illustrated in Figure 1,
the left and right ends of cylindrical sleeve housing 12
contain threads 26 and 28, respectively, to allow end caps
14 and 22 (which contain mating threads) to be mounted on
sleeve housing 12. It will be appreciated by those skilled
in the art that other means of removably connecting ends
caps 14 and 22 to cylindrical housing 16 also may be used.
Thus, e.g., one may use a friction fit. Thus, e.g., one may
use the quick coupling means described in United States
patent 4,957,127 which is comprised of a plurality of bayo-
net studs 40 coupled with a sloped passageway. Other means

for coupling the cylindrical sleeve 12 with the end caps 14

and 22 also may be used.
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Referring again to Figure 1, end cap 14 is removably
attached to one end of cylindrical sleeve housing 12, and
end cap 22 is removably attached to the other end of cylin-
drical sleeve housing 12. In the embodiment illustrated in
Figure 1, each of end caps 14 and 22 has an internal diamet-
er which is approximately equal to the external diameter of
cylindrical sleeve housing 12. These end caps are prefer-
ably equipped with internal threads 30 and 32 which are
designed to mate with the external threads 26 and 28 of
cylindrical sleeve housing 12. As indicated before, other
means of removably attaching end caps 14 and 22 to cylindri-

cal sleeve housing 12 also may be used.
End caps 14 and/or 22 may be made from the material as

cylindrical sleeve housing 12, or one or both of them may be

made from different material.
In the preferred embodiment illustrated in Figure 1,

end cap 14 is comprised of an orifice in which is disposed
spray assembly 34. 1In one preferred embodiment, spray
assembly 34 is integrally joined to end cap 14. One end of
spray assembly 34 contains attachment means, such as threads
36, water bib 38 may be attached to such end of the spray
assembly. Water bib 38 may be any standard hose fitting
equipped with a female connector. Thereafter, water bib 38
may be attached to a source of water.

The other end of spray assembly 34 also contains
threads which allow such end to be connected to plug 18,
which contains mating threads. As will be apparent to those
skilled in the art, other means of connecting plug 18 and
assembly 34 may be used.

In the preferred embodiment illustrated in Fig.s 1 &
2, 1, the exterior portion 39 of plug 18 contains a groove
52 which is adapted to receive an O-ring 43. O-ring 43

helps position the cover to be cleaned within cylindrical

housing 12.
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Referring again to Figure 1, it will be seen that
spray assembly 34 is comprised of a multiplicity of spray
holes 40 and 42. Although only two spray holes are depicted
in Figure 1, it will be apparent to those skilled in the art
that the assembly can (and preferably does) contain at least
about 6 such spray holes. Thus, referring to Figure 2, six
such spray holes (42, 44, 46, 48, and 50) are shown in the
sectional view.

Referring again to Figure 1, spray assembly 34 is
preferably positioned within end cap 14 with the assistance
of washer 51; this washer preferably contains a flanged
surface.

Spray assembly 34 may be constructed of the same or
similar material as is used to construct cylindrical sleeve
housing 12.

In one embodiment, not shown, annular grooves are cut
into the end of plug 18. 1In this embodiment, the presence
of such annular grooves will tend to facilitate the washing
of the inside of the cover to be cleaned.

Figure 3 is a sectional view of the embodiment of
Figure 1, taken along lines 3--3.

Referring again to Figure 1, it will be seen that end
cap 22 is removably attached to the other end of cylindrical
sleeve housing 12. 1In the embodiment illustrated in Figure
1, each of end caps 14 and 22 has an internal diameter which
is approximately equal to the external diameter of cylindri-
cal sleeve housing 12. These end caps are preferably
equipped with internal threads 30 and 32 which are designed
to mate with the external threads 26 and 28 of cylindrical
sleeve housing 12. As indicated before, other means of
removably attaching end caps 14 and 22 to cylindrical sleeve
housing 12 also may be used.

End cap 22 is comprised of an orifice in which is

disposed pressure relief assembly 56. The pressure relief
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assembly, which allows one to vary the amount of fluid pres-
sure within cylindrical housing 12, is comprised of plug 20

and pressure relief valve 24.
Plug 20 preferably contains internal threads 62 which

are adapted mate with external threads 64 of 66. Fitting 66,
in turn, is adapted to be connected to pressure relief valve
24, which also contains internal threads (not shown). It
will be apparent to those skilled in the art that other
means of connecting plug 20 to fitting 66 and/or fitting 66

to valve 24 may also be used.
Plug 20 is comprised of a multiplicity of fluid

drains, such as drain 68. As is shown in Figure 4, which is
a sectional view of plug 20, there are four such drains (68,
70, 72, and 74) in one embodiment. It is preferred that
there be from about 1 to about 20 such drains in the assem-
bly.

Cleaning fluid flowing through water bib 38 to plug 20
will tend to exit through one or more of drains 68, 70, 72,
and 74 and, thereafter, flow through pipe 76. Thereafter,
it will flow through valve 24 when valve 24 is in its open
position. When, however, valve 24 is closed, pressure will
tend to build up within cylindrical housing 12. When the
pressure is released by opening valve 24, the rapid flow of
cleaning fluid through housing 12 creates turbulence and
tends to clean any cover situated within such housing.

Any means for restricting, preventing, allowing, or
varying fluid flow may be used as valve 24. Thus, in one
embodiment, a standard pressure valve is used.

The output from valve 24 may be fed through valve exit
78 to any suitable receptacle. Alternatively, one may con-
nect such output to the input of another cleaning apparatus
10 to "daisy chain" such apparatuses. In such a manner, one
may clean more than one cover at a time.

Figures 5 through 9 illustrate the operation of appli-
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cant's cleaning device 10. Referring to Figure 5, a source
of cleaning fluid (such as water) may be connected from
spigot through hose 82 to water bib 38. 1In the position
illustrated in Figure 5, valve 24 is adjusfed so that less
than 100 percent of the maximum amount of water which could
flow through said valve is allowed through the valve. Thus,
for example, when only about 25 percent of the amount of
water which could flow through housing 12 were such flow
unimpeded is allowed to flow, a back pressure will build up
within cylindrical housing 12.

Figures 6, 7, and 8 illustrate how the roller sleeve
may be inserted into applicant's assembly 10. Referring to
Figure 6, end cap 14 may be unscrewed (or otherwise discon-
nected) form cylindrical housing 12. As will be apparent to
those skilled in the art, this step should be conducted
before water is connected to such assembly.

Referring to Figure 7, a paint roller 82 comprised of
a paint roller cover 84 may be positioned so that the paint
roller cover 84 is aligned with the orifice 86 (see Figure
6) of cylindrical housing 12. Thereafter, as the paint
roller 82 is pushed in the direction of arrow 88, the paint
roller cover is inserted into said orifice. The extent to
which it can be inserted will be limited by plug 58 (not
shown) .

Referring to Figure 8, once the paint roller cover 84
has been fully inserted into orifice 86 to substantially the
maximum extent possible, the paint roller may be withdrawn
in the direction of arrow 88, thereby leaving the paint
roller cover 84 within orifice 86.

Referring to Figure 9, the end cap 14 is then recon-
nected, water bib 38 is connected and then attached to a
source of water, the valve 24 is adjusted so that less than
100 percent of the maximum water flow will occur, the water

is turned on, back pressure is allowed to build up within
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assembly 10, and then valve 24 is adjusted so that it does
not restrict water flow. Once such adjustment has been
made, fluid turbulence occurs within cylindrical housing 12,
and cleaning of cover 84 occurs.

It will be apparent to those skilled in the art that
other means of varying and/or restricting the flow of water
through cylindrical housing 12 may be used in place of valve
24. Thus, by way of illustration, one may use an outflow
tube smaller than the inflow tube.

Figure 10 is a cross-sectional view of applicant's
cleaning device with a cover 84 disposed therein. Refer-
ring to Figure 10, it will be seen that cover 84 can be
maintained in position within cylindrical housing 12 by the
use of O-ring 43, and plugs 20 and 18.

Figure 11 illustrates the pattern of cleaning fluid
(water) flow through device 10. Referring to Figure 11, it
will be seen that fluid flows from the spigot (not shown) in
the direction of arrow through spray ring 34 and out of
spray holes 40 and 42, in the directions of arrows 92 and
94.

The fluid flowing through the top of the assembly will
flow in the direction of arrow 96 and then, once it passes
O-ring 43, will divide into two streams, one going through
the nap of cover 84 in the direction of arrow 98, and the
other going in the direction of arrow 100 on the inside of
the cover. By the same token, the fluid flowing through the
bottom of the assembly will flow in the direction of arrow
102 and then, once it passes O-ring 43, will divide into
two streams, one going through the nap of cover 84 in the
direction of arrow 104, and the other going in the direction
of arrow 106 on the inside of the cover. Thus, applicant's
design allows cleaning of both the inside and the outside of
the paint roller cover.

It will be apparent to those skilled in the art that



WO 93/01897 PCT/US92/05796

-11-

applicant's plugs 18 and 20 serve mainly to position roller
cover 84 within the cylindrical housing 12. However, the
plugs are not so tightly in contact with cover 84 that water
flow through the inside of the cover is prevented.

Referring again to Figure 11, water continues to flow
in the directions of arrows 106, 108, and 110 until the
water contacts drains 68, 70, 72, and 74, which contact will
cause the water to tend to exit via such drains when valve
24 is opened and thence to exit towards valve 24 in the
direction of arrows 112 and 114. Thereafter, the water will
exit valve 24 in the direction of arrow 116.

Figures 12 and 13 illustrate one preferred embodiment
of applicant's invention, which may be used to clean cover
for power rollers. As is known to those skilled in the art,
these covers are generally perforated. Thus, in this em-
bodiment, a cylindrical plug adapted to fit within the
interior of the cover is utilized.

Referring to Figure 12, plug 118 is shown. The plug
118 has two end portions 120 and 122 of increased diameter.
Once the plug has been inserted within the cover, end por-
tions 120 and 122 tend to prevent water from flowing into
the ends of the cover.

Figure 13 illustrates the flow of water in the process
of cleaning the power roller cover, which is disposed around
plug 118. Water tends to travel in the direction of arrows
122 and 124 until it contacts increased diameter section 122
of plug 118. Thereafter, because this increased diameter
section 122 will tend to prevent water from flowing inside
the cover 84, the water will flow in the direction of arrow
126.

Referring again to Figure 12, plug 118 has a decreased
diameter section 128. Because of this decreased diameter
section, there is a space 130 between the inside of cover 84

and plug 118, and water may flow back and forth through the
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perforations (not shown) in cover 84, thereby cleaning both
the inside and the outside of cover 84. Thereafter, the

water flows as indicated before.

pDescription of another preferred embodiment

Figures 14-19 describe another preferred embodiment of

applicant's invention which differs from the embodiment of
Figures 1-13 in several respects. The latter embodiment, of
Figures 14-19, does not contain a spray assembly 34, nor

does it contain pressure relief assembly 56. Plugs 18 and

20 have been modified in structure and/or location so that
elements 34 and 56 are not needed in the new device.

Referring to Figure 14 it will be seen that plug 18 is
now adjacent to the interior wall of end cap 14, being dis-
posed within an annular groove 150 which is formed within
said interior wall. It is preferred to attach the end 152 of
plug 18 to said interior wall by conventional adhesive
means.

Referring again to Figure 14, it will be seen that
plug 18 is comprised of a multiplicity of orifices which are
adapted to allow the flow of liquid through® them. 2As will
be seen by reference to Figure 15, and in the embodiment
depicted therein, there are sixteen such orifices 154.

Referring again to Figure 14, it will also be seen
that end cap 14 is comprised of a multiplicity of interior
threads 156 which are disposed around orifice 158. The
threaded opening 158 allows one to connect the male adaptor
of a suitable water source (such as, e.g., a garden hose) to
end cap 14.

In the preferred embodiment illustrated in Figure 14,
it is preferred to dispose an annular elastomeric gasket 160
between end cap 14 and cylindrical sleeve 12 to help make
the assembly water-tight. A similar gasket 160 is prefer-

ably disposed between end cap 22 and cylindrical sleeve 12
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at the other end of the device.

Referring again to Figure 14, it will be seen that,
in the embodiment depicted therein, plug 20 is now contigu-
ous with end cap 22, its end 162 being disposed within an
annular groove 164 formed within the interior surface of
said end cap 22. It is also preferred to join plug 20 to
end cap 22 by adhesively joining its end 162 to end cap 22
within the annular groove 164.

Plug 20 also is comprised of a multiplicity of orific-
es. One such orifice, orifice 166, is illustrated in Figure
14. In this embodiment, however, as is illustrated in
Figure 17, it is preferred to utilize four such orifices,
orifices 166. 168, 170, and 172.

In the embodiment illustrated in Figure 14, the cross-
sectional surface area of the orifices in plug 20 is sub-
stantially less than the cross-sectional surface area of the
orifices 154 in plug 18.

It is preferred to have from 2 to about 64 orifices
154 disposed around the perimeter of plug 18, and to have
from about 2 to about 64 orifices disposed around the peri-
meter of plug 20. It is preferred that, in ‘each such plug,
each orifice be substantially the same size; however,
different sized orifices may be used.

What is essential in this embodiment, however, is that
the total cross-sectional area in plug 20 be from about 0.1
to about 0.75 times as great as the cross-sectional area
defined by the orifices in plug 18. It is even more pre-
ferred that the total cross-sectional area defined by the

e orifices in plug 20 be from about 0.15 to about 0.35 times
as great as the cross-sectional area defined by the orifices
in plug 18. 1In an even more preferred embodiment, the total
cross-sectional area defined by the orifices in plug 20 be
from about 0.15 to about 0.25 times as great as the cross-

sectional area defined by the orifices in plug 18. 1In the
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most preferred embodiment, the total cross-sectional area
defined by the orifices in plug 20 is about 0.20 times as
great as the cross-sectional area defined by the orifices in
plug 18.

Figure 18 is a cross-sectional view of the device of
Figure 14 with a paint roller cover 84 disposed within it,
between cylindrical wall 12 and plugs 18 and 20.

In the embodiment depicted in Figure 18, water is
introduced into the system through fitting 176 in the direc-
tion of arrow 178. The water then exits through orifices
154 and then travels in the directions of arrows 180, 182,
184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204, 206,
208, 210, 21, and 214 through, on, around, and under paint
roller cover 84.

The water passing through the cylindrical sleeve 12
eventually encounters one or more portions of plug 20. It
is allowed to exit sleeve 12 by passing through one or more
of the orifices in plug 20; however, because of the reduced
total surface area of these orifices, its ability to flow
through the orifices is reduced.

The water flowing out of sleeve 12" passes in the
direction of arrows 216, 218, 220, and 222 through orifice
224.

In another emboiment, not shown, the water flow
through end cap 20 is restricted not by provided orifices
with less total surface area in plug 20, but by providing an
orifice 224 with reduced cross-sectional area. In yet
another embodiment, a combination of reducing the total
surface area in the orificies in plug 20 and in reducing the
cross-sectional area of orifice 224 is used.

It will be apparent to those skilled in the art that
many other means may be used to reduce the flow rate of the
water so that the flow rate of the water exiting orifice 224

is from about 0.1 to about 0.75 times as great as the flow
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These other means are

rate of the water entering endcap 1l4.

within the scope of the invention.
It is to be understood that the aforementioned de~

scription is illustrative only and that changes can be made

in the apparatus, in the ingredients and their proportions,

and in the sequence of combinations and process steps, as

well as in other aspects of the invention discussed herein,

without departing from the scope of the invention as defined

in the following claims.
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I claim:

1. A paint roller cover applicator cleaning apparatus for
cleaning a hollow, cylindrical paint roller cover applicator
of the type having a hollow body member supporting a paint
absorbing layer, comprising:
(a)a cylindrical sleeve housing having an inside
diameter slightly smaller than the outside diameter
of a paint roller cover applicator to be cleaned by
the apparatus;
(b)a first end cap having a a first central opening
therein, wherein said first end cap is connected to
a first end of said sleeve;
(c)a first, substantially cylindrical plug which is
connected to said first end cap, wherein said first
plug is comprised of from about 2 to about 64 ori-
fices;
(d)a second end cap having a second central opening
therein, wherein said second end cap is connected to
a second end of said sleeve;
(e)a second, substantially cylindrical plug which is
connected to first second end cap, wherein said
second plug is comprised of from about 2 to about 64
orifices; and
(f) means for impeding the flow of fluid through
said cylindrical sleeve such that fluid will flow
through said second central opening at a flow rate
which is from about 0.1 to about 0.75 times as great
as the flow rate of water flowing through said first
central opening.
2. The cleaning apparatus as recited in claim 1, wherein
the cross-sectional area of said orifices in said second
plug is from about 0.1 to about 0.75 times as great as the

cross-sectional areas of said orifices in said first plug.
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3. The cleaning apparatus as recited in claim 2, wherein
the cross-sectional area of said orifices in said second
plug is from about 0.15 to about 0.35 times as great as the
cross-sectional areas of said orifices in said first plug.

4. The cleaning apparatus as recited in claim 3, wherein
said cylindrical sleeve consists essentially of plastic

material.

5. The cleaning apparatus as recited in claim 3, wherein
said cylindrical sleeve consists essentially of resilient

material.

6. The cleaning apparatus as recited in claim 3, wherein
said cylindrical sleeve consists essentially of elastomeric
material.

7. The cleaning apparatus as recited in claim 3, wherein
said cylindrical sleeve consists essentially of metal.

8. The cleaning apparatus as recited in claim 3, wherein an
annular elastomeric ring is disposed between said first end
cap and said first end of said sleeve.

9. The cleaning apparatus of claim 8, wherein an annular
elastomeric ring is disposed between said second end cap and
said second end of said sleeve.

10. The cleaning apparatus of claim 3, wherein said first
plug is comprised of about 16 orifices.

11. The cleaning apparatus as recited in claim 10, wherein
said second plug is comprised of about 4 orifices.

12. The cleaning apparatus as recited in claim 11, wherein
each of the orifices in said firét plug has substantially
the same cross-sectional area.

13. The cleaning apparatus as recited in claim 12, wherein
each of the orifices in said second plug has substantially
the same cross-sectional area.

14. The cleaning apparatus as recited in claim 13, wherein
said cylindrical sleeve consists essentially of plastic

material.
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15. The cleaning apparatus as recited in claim 15, wherein

said first end cap consists essentially of plastic material.

16. The cleaning apparatus as recited in claim 15, wherein

said second end cap consists essentially of plastic materi-

al.
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