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APPARATUS AND METHOD FOR REPAIRING
A SURFACE SUBMERGED IN LIQUID BY
CREATING A WORKABLE SPACE

tube at the other end is inserted into one of the openings in the

BACKGROUND

assembly comprising an air blower at one end and an exten
sible tube at the other end that is inserted into one of the

guiding lid to drain the liquid enclosed within the tube. The
liquid enclosed within the tube and drained by the draining
assembly is stored in a liquid storage container. A drier

The present invention relates generally to repairing sur

openings in the guiding lid to create a dry workable space
within the tube. A repair assembly comprising a feeder for

faces that are submerged in a liquid at all times and need
repair from time to time, such as ?oors or sides of swimming
pools, outer surface of ships, inside surface of oil tanker etc.
and more particularly to an innovative system of creating a
workable space around the surface that needs repair and per

introducing materials used in repair including paint, cement,
caulking compound at one end and an extensible tube at the

other end is inserted into one of the openings in the guiding
lid. The repair assembly comprises one or more attachments

forming such repair without completely draining the entire
body of liquid.
Swimming pools, both in-ground and above ground vari

to conduct a speci?c repair operation including spray paint
ing, ?lling up holes, ?lling in caulking to cover up cracks,
sanding within the workable space. An inspection assembly

eties, abound in homes, clubs, and community centers across
several countries. Pool water require weekly or daily mainte

comprising a display-monitor at one end and an extensible
tube containing a camera or an imaging device at the other

nance to maintain the right circulation of water through a
?ltration system to remove dust particles/leaves etc ., maintain

the right PH level, and introduce the right level of chemicals
to prevent growth of algae. However, the introduction of

end is inserted into one of the openings in the guiding lid to
20

or large body of liquid is re-?lled with the drained water/
liquid stored in the storage container.
The construction and method of operation of the invention,

chemicals as well as natural elements such as earthquakes,

exposure of surfaces to sun or algae growth over long periods

however, together with additional objectives and advantages

of time can cause wear and tear on the submerged surfaces of

the pool such as cracks in the ?oor or side wall of the pool,

25

peeling of paint or discoloration. Repairing the pool, when
the pool is ?lled, however, is cumbersome due to the body of
water covering the surface to be repaired. Conducting such
repairs typically requires one to drain the water and empty the
pool, if the repair needs to be done on the ?oor of the pool. For
instance, even repairing a minor damage such as repairing a
minor crack of few inches wide in the ?oor of the pool will

BRIEF DESCRIPTION OF THE DRAWINGS
30

35

FIGS. 3a and 3b illustrate the top and side views respec

tively of the apparatus according to another embodiment of
the present invention where the repair is needed on one of the
40

tively of the apparatus according to yet another embodiment

that requires a surface submerged under the oil to be repaired
without draining the entire quantity of oil in the container. In
each case, it is tough to conduct the repair since the surface is

of the present invention where the repair is needed on one of
the outside walls of a sailing vessel.
45

DESCRIPTION

As such, what is needed is a repair device that allows one to

conduct repairs at the damaged surface, by creating a work
able space within the liquid in which the damaged surface is
submerged, without having to empty the entire body of liquid
it is submerged in.

inside walls of the pool.
FIGS. 4a and 4b illustrate the front and side views respec

under the water surface or an oil tanker that develops a leak

submerged in a ?uid during operation.

FIG. 1 illustrates the apparatus according to one embodi
ment of the invention.
FIGS. 2a and 2b illustrate the top and side views respec
tively of the apparatus according to one embodiment of the
present invention where the repair is needed on the ?oor of the

pool.

incur signi?cant expenses of draining and then re-?lling the
pool and then bringing the pool water up to its original chemi
cal composition by adding chemicals as the pool gets re?lled.
A similar situation can arise in a ship, in transit, whose
outer surface needs urgent repair in an area that is submerged

thereof will be best understood from the following descrip
tion of speci?c embodiments when read in connection with

the accompanying drawings.

require draining tens of thousands of gallons of water depend
ing on pool size. Further, several cities have regulations
around draining of pool water and thus the pool owner has to

inspect the surface before, after and during repair. Once the
repair and inspection are completed to satisfaction, the pool

The invention claimed here enables performing repair on
the ?oor or sides of a swimming pool or a surface submerged
50

in a large body of liquid without fully draining the liquid, by
creating a workable space within the liquid.
FIG. 1 illustrates an apparatus 100 performing repair on the

SUMMARY

?oor or side wall of a swimming pool or a surface submerged

This invention discloses an apparatus and method for per
forming repair on the ?oor or side wall of a swimming pool or

55

a surface submerged in a large body of liquid by creating a
workable space without fully draining the water or liquid. A

101 whose height exceeds the maximum depth of the pool to

sturdy solid tube whose height exceeds the maximum depth
of the pool is introduced into the pool to create a separation
between the areas enclosed within the tube and body of liquid
outside. Liquid tight seals are mounted at the end of the tube
immersed in liquid to prevent leakage between the inside and

create a separation between the areas enclosed within the tube
60

outside of the tube. A guiding lid with multiple openings is
mounted at the other end of the tube above the level of liquid.
Each opening in the guiding lid allows one speci?c tool to be

in a large body of liquid creating a workable space in accor
dance with one embodiment of the present invention. The
apparatus 100 illustrated in FIG. 1 utilizes a sturdy solid tube

and body of liquid outside. Liquidtight seals 102 are mounted
at the end of the tube immersed in liquid to prevent leakage
between the inside and outside of the tube. A guiding lid 103
with multiple openings is mounted at the other end of the tube
above the level of liquid. Each opening 104 in the guiding lid
allows one speci?c tool to be guided into the tube for con

65

ducting repairs. A draining assembly 105 comprising a suc

guided into the tube for conducting repairs. A draining assem

tion pump at one end and an extensible tube at the other end

bly comprising a suction pump at one end and an extensible

is inserted into one of the openings in the guiding lid to drain

US 8,925,168 B2
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the liquid enclosed within the tube. The liquid enclosed
within the tube and drained by the draining assembly is stored
in a liquid storage container. A drier assembly 106 comprising

the pool or the body of liquid and remove the apparatus 100

from the pool or body of liquid.
The method for performing repair on the inside wall of a
swimming pool as shown in FIGS. 3a and 3b or outside wall
of a surface submerged in a large body of liquid as shown in
FIGS. 4a and 4b using the apparatus is as follows. Insert the
sturdy solid semi-circular half section of a tube in to the body

an air blower at one end and an extensible tube at the other end

that is inserted into one of the openings in the guiding lid to
create a dry workable space within the tube. A repair assem
bly 107 comprising a feeder for introducing materials used in

of liquid, and position the tube so that the area requiring repair
is within the tube. The liquid tight seals mounted at the sides
and lower end of the semi-circular tube immersed in liquid to
prevent leakage between the inside and outside of the tube.
Drain the water/liquid from the inside of the tube using the

repair including paint, cement, caulking compound at one end
and an extensible tube at the other end is inserted into one of

the openings in the guiding lid 103. The repair assembly 107
comprises one or more attachments to conduct a speci?c

draining assembly to create a workable space within the vol
ume enclosed by the tube. Optionally store the extracted
liquid in a liquid storage container. Introduce the drier assem
bly into the tube and extend it to the surface being repaired to
dry/clean surface and create a workable space. Perform repair
operations including one or more of spray painting, ?lling up
holes, ?lling in caulking to cover up cracks, sanding on the
workable space on the side walls of the pool or submerged

repair operation including spray painting, ?lling up holes,
?lling in caulking to cover up cracks, sanding within the
workable space. An inspection assembly 108 comprising a
monitor at one end and an extensible tube containing a camera

or an imaging device at the other end is inserted into one of the

openings in the guiding lid to inspect the surface before, after
and during repair. Once the repair and inspection are com

pleted to satisfaction, the pool or large body of liquid is
re-?lled with the drained water/liquid stored in the storage
container.
FIGS. 2a and 2b illustrate the top and side views respec
tively of the apparatus according to one embodiment of the
present invention where the repair is needed at the ?oor of the
pool. In this embodiment, a circular cross-section is used for

20

surface within the body of liquid by extending the repair

25

assembly within the workable space. Introduce the inspection
assembly and inspect the workable space. If satis?ed with the
results, re?ll liquid from the liquid storage container in to the
pool or the body of liquid and remove the apparatus from the
pool or body of liquid.
What is claimed is a unique method to conduct repair on a

surface submerged in a liquid, without draining the entire
body of liquid, using a specially designed apparatus as dis

the tube to create the workable space 200 within the body of
water 201. The size of the tube can be altered depending on
the area to be repaired. In one embodiment the size of the tube

is such that only remote repair and inspection is possible. In

30

another embodiment, the size of the tube is such that a tech

pool.
FIGS. 3a and 3b illustrate the top and side views respec
the present invention where the repair is needed on one of the
inside walls of the pool. In such case, the cross-section of the
tube is altered as shown in FIGS. 3a and 3b so that the
workable space 300 can be created within the body of water
301.
FIGS. 4a and 4b illustrate the top and side views respec

35

device before, during and after the repair. The apparatus
40

connected to the guiding lid and conduct a remote repair

without entering the tube.
The above illustration provides many different embodi
45

ming pool or a surface submerged in a large body of liquid
50

the invention. Speci?c embodiments of components and pro

Although the invention is illustrated and described herein
as embodied in one or more speci?c examples, it is neverthe

less not intended to be limited to the details shown, since

various modi?cations and structural changes may be made
therein without departing from the spirit of the invention and
within the scope and range of equivalents of the claims.

liquid such that the area requiring repair is fully enclosed

liquid from the inside of the tube using the draining assembly

ments or embodiments for implementing different features of
cesses are described to help clarify the invention. These are,
of course, merely embodiments and are not intended to limit
the invention from that described in the claims.

The method for performing repair on the ?oor of a swim

within the tube and the liquid-tight seal 102 at the bottom of
the tube is ?ush with surface being repaired. Drain the water/

allows for a person to manually conduct repair inside the tube

by removing the guiding lid or utilize the multiple assemblies

water 401.

using the apparatus 100 of FIG. 1 is as follows. Insert the
sturdy solid tube 101 in to the body of liquid, such as the
swimming pool, position the tube so that it rests on the ?oor
of the pool or at the submerged surface within the body of

liquid tight seals at its edges, a guiding lid with a plurality of
openings that allow guiding of repair operations to the surface
including a draining assembly for draining ?uids, a drier
assembly for drying the surface to be repaired, repair assem
bly to introduce caulking compound, paint or sanding tools,
an inspection assembly to introduce camera or imaging

tively of the apparatus according to yet another embodiment
of the present invention where the repair is on one of the
outside walls of a sailing vessel. In such case, the cross
section of the tube is altered as shown in FIGS. 4a and 4b so
that the workable space 400 can be created within the body of

ming pool or an external surface enclosed by a body of liquid
such as the external surface of a shipping vessel. The appa
ratus includes a tube that encloses the surface to be repaired,

nician can manually perform repairs on the surface of the

tively of the apparatus according to another embodiment of

closed. The surface could be an internal surface which holds
the body of liquid, such as the ?oor or side wall of a swim

55

Accordingly, it is appropriate that the appended claims be
construed broadly and in a manner consistent with the scope
of the invention, as set forth in the following claims.
What is claimed is:
1. A method for performing repairs on the ?oor of a swim

105 to create a workable space within the volume enclosed by

the tube. Optionally store the extracted liquid in a liquid
storage container. Introduce the drier assembly 106 into the
tube and extend it down to the surface being repaired to
dry/clean surface and create a workable space. Perform repair
operations including one or more of spray painting ?lling up

ming pool or any surface submerged in a large body of liquid
by creating a workable space without fully draining the liquid

holes, ?lling in caulking to cover up cracks, sanding on the

comprising:

workable space on ?oor of the pool or submerged surface

within the body of liquid by extending the repair assembly
107 within the workable space. Introduce the inspection
assembly 108 and inspect the workable space. If satis?ed with
the results, re?ll liquid from the liquid storage container in to

65

providing an apparatus comprising:
a sturdy solid tube, whose height exceeds the maximum
depth of the pool, that can be introduced into the pool
to create a separation between the areas enclosed

within the tube and the body of liquid outside;

US 8,925,168 B2
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5
a polymer capable of withstanding high liquid pres

whereby the repair is completed on the ?oor of a swimming
pool or the bottom surface of a large body of liquid without

sure;

fully draining the liquid.

wherein the material of the tube is any one of metal or

2. The method as in claim 1, wherein the shape of the tube
is tailored to the surface being repaired such as creating a
work surface that ?ts ?ush on the ?oor.

wherein the thickness and material of the tube are

chosen such that the buoyant force of the liquid on
the tube is less than the weight of the tube, allowing
the tube to stay immersed in the liquid;
wherein the diameter of the tube is large enough to

3. The method as in claim 1, wherein the camera in the

inspection assembly is wireless.
4. The method as in claim 1, where the imaging device in

accommodate a person to enter the workable space

to perform manual repair;

the inspection assembly uses one or more of infra-red scan

ning, ultrasound mapping of the surface being repaired.

liquid tight seals mounted at the end of the tube
immersed in liquid to prevent leakage between the
inside and outside of the tube;
a guiding lid, with a plurality of openings, mounted at
the other end of the tube above the level of liquid, each
opening allowing a speci?c tool to be guided into the
tube for conduct repairs;
a draining assembly comprising a suction pump at one
end and an extensible tube at the other end that can be
inserted into one of the openings in the guiding lid to

5. The method as in claim 1, where the signals from the
camera or imaging device can automatically trigger one or

more control actions including lowering the attachment,
adjusting the ?ow of paint or cement and retracting the repair

assembly.
6. A method for performing repairs on the side wall of a
20

liquid comprising:
providing an apparatus comprising:

drain the liquid enclosed within the tube;

a sturdy solid semi-circular half section of a tube whose

a liquid storage container connected to the extensible

height exceeds the maximum depth of the pool that

tube to store liquid drained by the draining assembly;
a drier assembly comprising an air blower at one end and
an extensible tube at the other end that can be inserted
into one of the openings in the guiding lid to create a

25

can be introduced into the pool to create a separation
between the area enclosed within the tube and the

body of liquid outside;
wherein the material of the tube is any one of metal or

dry workable space within the tube;
a repair assembly comprising a feeder for introducing

materials needed during repair including paint,

swimming pool or any surface submerged in a large body of
liquid by creating a workable space without fully draining the

a polymer capable of withstanding high liquid pres
30

sure;

wherein the thickness and material of the tube are

cement, caulking compound at one end and an exten
sible tube at the other end that can be inserted into one

chosen such that the buoyant force of the liquid on
the tube is less than the weight of the tube, allowing
the tube to stay immersed in the liquid;
wherein the diameter of the tube is large enough to

of the openings in the guiding lid containing one or
more attachments to conduct a speci?c repair opera

tion including spray painting, ?lling up holes, ?lling

accommodate a person to enter the workable space

in caulking to cover up cracks, sanding within the

to perform manual repair;

workable space;
one end and an extensible tube containing a camera or 40

liquid tight seals mounted at the sides and lower end of
the semi-circular tube immersed in liquid to prevent
leakage between the inside and outside of the tube;

an imaging device at the other end that can be inserted

a guiding lid with one or more openings mounted at the

into one of the openings in the guiding lid to inspect
the surface that needs repair;

other end of the semi-circular tube above the level of

an inspection assembly comprising a display monitor at

liquid, each opening allowing a speci?c tool to be
guided into the tube for conduct repairs;

inserting the sturdy solid tube into the body of liquid;
positioning the tube so that it rests on the ?oor of the pool

or at the submerged surface within the body of liquid
such that the area requiring repair is fully enclosed
within the tube and the liquid-tight seal at the bottom of
the tube is ?ush with the surface being repaired;
draining the water/ liquid from the inside of the tube using
the draining assembly to create a workable space within
the volume enclosed by the tube;

storing the extracted liquid in a liquid storage container;
introducing the drier assembly into the tube and extending
it down to the surface being repaired to dry/clean the

45

a draining assembly comprising a suction pump at one
end and an extensible tube at the other end that can be
inserted into one of the openings in the guiding lid to

drain the liquid enclosed within the semi-circular

tube;
50

a liquid storage container connected to the extensible

tube to store liquid drained by the draining assembly;
a drier assembly comprising an airblower at one end and
an extensible tube at the other end that can be inserted
into one of the openings in the guiding lid to create a
55

surface and create a workable space;

dry workable space within the semi-circular tube;
a repair assembly comprising a feeder for introducing

performing repair operations including one or more of

materials used in repair including paint, cement,

spray painting, ?lling up holes, ?lling in caulking to

caulking compound at one end and an extensible tube
at the other end that can be inserted into one of the
openings in the guiding lid containing one or more

cover up cracks, sanding on the workable space on the

?oor of the pool or submerged surface within the body of

60

liquid by extending the repair assembly within the work

attachments to conduct a speci?c repair operation

including spray painting, ?lling up holes, ?lling in

able space;

introducing the inspection assembly and inspecting the

caulking to cover up cracks, sanding within the work

workable space;

re?lling liquid from the liquid storage container in to the
pool or the body of liquid;
removing the apparatus from the pool or body of liquid;

able space;
65

an inspection assembly comprising a display monitor at
one end and an extensible tube containing a camera or

an imaging device at the other end that can be inserted

US 8,925,168 B2
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into one of the openings in the guiding lid to inspect
the surface that needs repair;

introducing the inspection assembly and inspecting the

inserting the sturdy solid semi-circular tube into the body
of liquid;

re?lling liquid from the liquid storage container in to the
pool or the body of liquid;
removing the apparatus from the pool or body of liquid;

workable space;

positioning the semi-circular tube so that it rests on the side

whereby the repair is completed on the side wall of a
swimming pool or the side surface of a large body of

wall of the pool or the body of liquid such that the area

requiring repair is fully enclosed within the tube and the

liquid without fully draining the liquid.

liquid-tight seal at the sides and bottom of the semi

7. The method as in claim 6, wherein the shape of the tube
is tailored to the surface being repaired such as creating a
work surface that ?ts ?ush on the side wall.

circular tube is ?ush with the surface being repaired;
draining the water/liquid from the inside of the semi-cir
cular tube using the draining assembly to create a work
able space within the volume enclosed by the semi
circular tube;
storing the extracted liquid in a liquid storage container;
introducing the drier assembly into the semi-circular tube
and extending it down to the surface being repaired to

8. The method as in claim 6, wherein the camera in the

inspection assembly is wireless.
9. The method as in claim 6, where the imaging device in
the inspection assembly uses one or more of infra-red scan

ning, ultrasound mapping of the surface being repaired.
10. The method as in claim 6, where the signals from the

dry/clean surface and create a workable space;

camera or imaging device can automatically trigger one or

performing repair operations including one or more of

spray painting, ?lling up holes, ?lling in caulking to
cover up cracks, sanding on the workable space on side

wall of the pool or the body of liquid by extending the
repair assembly within the workable space;

20

more control actions including lowering the attachment,
adjusting the ?ow of paint or cement and retracting the repair

assembly.

