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CLAIMS 

 

1. A method of restoring a hollow cylindrical object 

having an inner surface, comprising the steps of: 

A. providing a holding mechanism which is expandable 5 

to attain a relatively larger cross-section and contractible 

to attain a relatively smaller cross-section, the holding 

mechanism having an outer surface, wherein the holding 

mechanism has a cylindrical configuration for use inside 

said hollow cylindrical object with respective axes 10 

extending generally parallel to each other, the holding 

mechanism comprising: 

a flexible planar member having two, first and 

second ends and being rollable up, and rolled up in 

operation, as between the two ends into at least one 15 

turn; and  

an adjustment device adapted to move the two ends 

relatively apart for expanding the rolled-up flexible 

planar member and towards each other for contracting 

the rolled-up flexible planar member; 20 

B. providing a restoring material that includes a 

curable bonding agent and applying a layer of the restoring 

material on the outer surface of the holding mechanism; 

C. placing the holding mechanism inside said 

cylindrical object; 25 

D. expanding the holding mechanism to bring and hold 

the restoring material against the inner surface of said 

cylindrical object; 

E. allowing the bonding agent to cure, thereby 

bonding the restoring material to the inner surface of said 30 

cylindrical object; and 

F. contracting the holding mechanism and then 

removing the holding mechanism from said cylindrical object. 
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2. The method of restoring a hollow cylindrical object as 

claimed in claim 1, wherein step B includes preparing the 

restoring material in the form of a sheet and overlaying the 

sheet of restoring material onto the outer surface of the 5 

holding mechanism. 

 

3. The method of restoring a hollow cylindrical object as 

claimed in claim 1 or claim 2, wherein the restoring 

material comprises glass fiber or carbon fiber material. 10 

 

4. The method of restoring a hollow cylindrical object as 

claimed in claim 3, wherein the glass fiber material is 

impregnated with the bonding agent. 

 15 

5. The method of restoring a hollow cylindrical object as 

claimed in claim 4, wherein the bonding agent comprises a 

glue or adhesive material. 

 

6. The method of restoring a hollow cylindrical object as 20 

claimed in any one of claims 1 to 5, including step A1, 

between step A and step B, of applying a release material on 

the outer surface of the holding mechanism before the layer 

of restoring material is applied, such that the release 

material is situated between the layer of restoring material 25 

and the holding mechanism. 

 

7. The method of restoring a hollow cylindrical object as 

claimed in claim 6, wherein the release material comprises a 

separation membrane.  30 

 

8. The method of restoring a hollow cylindrical object as 

claimed in any one of claims 1 to 7, including step A2 
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following step A, of applying a resiliently deformable layer 

on the outer surface of the holding mechanism. 

 

9. The method of restoring a hollow cylindrical object as 

claimed in any one of claims 1 to 8, wherein the adjustment 5 

device has first and second parts associated with the first 

and second ends of the flexible planar member respectively, 

the first and second parts being in adjustable engagement 

with each other to determine the relative position between 

the first and second ends of the flexible planar member.  10 

 

10. The method of restoring a hollow cylindrical object as 

claimed in claim 9, wherein the adjustment device comprises 

a rack-and-pinion as its first and second parts which are in 

fixed engagement with the first and second ends of the 15 

flexible planar member respectively. 

 

11. The method of restoring a hollow cylindrical object as 

claimed in claim 9, wherein the first and second parts of 

the adjustment device include a ring of engagement means and 20 

a series of engagement means provided at the first and 

second ends of the flexible planar member respectively, the 

ring of engagement means being in engagement with the series 

of engagement means and being rotatable to cause relative 

movement between the ring of engagement means and the series 25 

of engagement means, thereby determining the relative 

position between the first and second ends of the flexible 

planar member. 

 

12. The method of restoring a hollow cylindrical object as 30 

claimed in any one of claims 1 to 11, wherein the flexible 

planar member comprises a flexible rigid sheet. 
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13. The method of restoring a hollow cylindrical object as 

claimed in claim 12, wherein the flexible rigid sheet is 

made of one of metal and plastic materials. 

 

14. The method of restoring a hollow cylindrical object as 5 

claimed in any one of claims 1 to 13, including repeating 

the steps other than step A in succession to restore 

consecutive sections of said hollow cylindrical object, with 

the restoring materials between two adjacent sections 

overlapped with each other for uninterrupted covering of the 10 

inner surface of said hollow cylindrical object. 

 

15. The method of restoring a hollow cylindrical object as 

claimed in any one of claims 1 to 14, wherein the hollow 

cylindrical object comprises a pipe for delivering fluid. 15 

 

16. A holding mechanism for use in a method of restoring a 

hollow cylindrical object having an inner surface, 

comprising: 

 a body of a cylindrical configuration for use inside 20 

said hollow cylindrical object with respective axes 

extending generally parallel to each other, the body having 

an outer surface for acting upon restoring material, wherein 

the body comprises a flexible planar member having two, 

first and second ends and being rollable up, and rolled up 25 

in operation, as between the two ends into at least one 

turn; and 

an adjustment device adapted to expand the body to 

attain a relatively larger cross-section for holding said 

restoring material against the inner surface of said hollow 30 

cylindrical object and subsequently to contract the body to 

attain a relatively smaller cross-section for movement 

relative to said hollow cylindrical object, wherein the 
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adjustment device comprises an adjustment device adapted to 

move the two ends relatively apart for expanding the rolled-

up flexible planar member and towards each other for 

contracting the rolled-up flexible planar member. 

 5 

17. The holding mechanism as claimed in claim 16, wherein 

the adjustment device has first and second parts associated 

with the first and second ends of the flexible planar member 

respectively, the first and second parts being in adjustable 

engagement with each other to determine the relative 10 

position between the first and second ends of the flexible 

planar member.  

 

18. The holding mechanism as claimed in claim 17, wherein 

the adjustment device comprises a rack-and-pinion as its 15 

first and second parts which are in fixed engagement with 

the first and second ends of the flexible planar member 

respectively. 

 

19. The holding mechanism as claimed in claim 17, wherein 20 

the first and second parts of the adjustment device include 

a ring of engagement means and a series of engagement means 

provided at the first and second ends of the flexible planar 

member respectively, the ring of engagement means being in 

engagement with the series of engagement means and being 25 

rotatable to cause relative movement between the ring of 

engagement means and the series of engagement means, thereby 

determining the relative position between the first and 

second ends of the flexible planar member. 

 30 

20. The holding mechanism as claimed in any one of claims 

16 to 19, wherein the flexible planar member comprises a 

flexible rigid sheet. 
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21. The holding mechanism as claimed in claim 20, wherein 

the flexible rigid sheet is made of one of metal and plastic 

materials. 


