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CLAIMS 

I claim: 

 1. A bending apparatus for coiled tubing, said apparatus comprising: 

  a conduit having a proximal end and a distal end opposite said proximal 

end,  

 wherein said proximal end is positioned relative to said distal end so as to 

determine a conduit bend angle of said conduit,  

 wherein said conduit is comprised of: 

   a bend portion having an injector end toward said proximal end and 

a spool end toward said distal end opposite said spool end, 

 wherein said injector end is positioned relative to said spool end so as to determine 

a bend angle of said bend portion; and 

   a flexible portion having a first flexible end toward said proximal end 

and a second flexible end toward said distal end and opposite said first flexible end, 

 wherein said first flexible end is positioned relative to said second flexible end so 

as to determine a flexible bend angle of said flexible portion,  

 wherein said conduit bend angle is comprised of said bend angle and said flexible 

bend angle, and 

 wherein said flexible bend angle is less than said bend angle; and 
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  a table mount connected to said proximal end of said conduit, said table 

mount being comprised of a table plate at the proximal end; and a table base in swiveling 

engagement to said table plate, said conduit and said table plate being rotatable together 

relative to said table base. 

 2. The bending apparatus, according to claim 1, wherein said bend portion is 

between said flexible portion and said proximal end. 

 3. The bending apparatus, according to claim 1, wherein said flexible portion is 

between said bend portion and said proximal end. 

 4. The bending apparatus, according to claim 1, wherein said bend portion is rigid, 

said bend angle being constant. 

 5. The bending apparatus, according to claim 1, wherein said bend portion is 

flexible, said bend angle being variable. 

 6. The bending apparatus, according to claim 1, further comprising: 

  a proximal flange bracket at said proximal end; and 

  a distal flange bracket at said distal end. 

 7. The bending apparatus, according to claim 1, wherein said bend portion is 

comprised of a plurality of impingement sleeves concentrically aligned with each other 

from said injector end to said spool end. 

 8. The bending apparatus, according to claim 8, wherein each impingement sleeve 

has an inner surface and an outer surface, and wherein each impingement sleeve is 
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comprised of a core forming said inner surface, a shielding around said core, and a 

plurality of bearings on said inner surface, said outer surface or both. 

 9. The bending apparatus, according to claim 1, wherein said bend portion is 

lubricated, further comprising: a containment vessel at said proximal end. 

 10. The bending apparatus, according to claim 1, wherein said bend portion is 

pressurized. 

 11. The bending apparatus, according to claim 10, further comprising: 

  means for pressurizing said bend portion from said injector end to said spool 

end, 

 wherein the means for pressurizing comprises a pressure hose in fluid connection 

with said bend portion at said injector end. 

 12. The bending apparatus, according to claim 1, wherein said flexible portion is 

comprised of a support means, and  

 wherein said support means is comprised of a first support bracket at said first 

flexible end, and a second support bracket at said second flexible end, and a plurality of 

support arms, each support arm being connected to said first support bracket and said 

second support bracket. 

 13. The bending apparatus, according to claim 3, wherein said flexible portion is 

comprised of a support means, and  
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 wherein said support means is comprised of a first support bracket at said first 

flexible end, and a second support bracket at said second flexible end, and a plurality of 

support arms, each support arm being connected to said first support bracket and said 

table plate. 

 14. The bending apparatus, according to claim 1, further comprising an additional 

flexible portion, 

 wherein said bend portion is between said flexible portion and said proximal end 

and said additional flexible portion is between said bend portion and said proximal end, 

 wherein said additional flexible portion has an additional first flexible end toward 

said proximal end and an additional second flexible end toward said distal end and 

opposite said additional first flexible end, 

 wherein said additional second flexible end is positioned relative to said additional 

first flexible end so as to determine an additional flexible bend angle of said additional 

flexible portion, 

 wherein said conduit bend angle is comprised of said bend angle and said flexible 

bend angle and said additional bend angle, and 

 wherein said additional flexible bend angle is less than said bend angle. 

 15. A bending apparatus for coiled tubing, the apparatus comprising: 

  a conduit having a proximal end and a distal end opposite said proximal 

end,  



WO 2022/058872  PCT/IB2021/058324 26 

 
 

 wherein said proximal end is positioned relative to said distal end so as to 

determine a conduit bend angle of said conduit, 

 wherein said conduit is comprised of: 

   a bend portion having an injector end toward said proximal end and 

a spool end toward said distal end opposite said spool end, 

 wherein said injector end is positioned relative to said spool end so as to determine 

a bend angle of said bend portion; and 

   a flexible portion having a first flexible end toward said proximal end 

and a second flexible end toward said distal end and opposite said first flexible end, 

 wherein said second flexible end is positioned relative to said first flexible end so 

as to determine a flexible bend angle of said flexible portion, and 

 wherein said conduit bend angle is comprised of said bend angle and said flexible 

bend angle; 

  a bend support means, 

 wherein said bend support means is comprised of a first bend support bracket at 

said injector end, a second bend support bracket at said spool end, and a plurality of 

support arms, each support arm is connected to said first bend support bracket and said 

second bend support bracket; and 

  an additional flexible portion, 
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 wherein said bend portion is between said flexible portion and said proximal end 

and said additional flexible portion is between said bend portion and said proximal end, 

 wherein said additional flexible portion has an additional first flexible end toward 

said proximal end and an additional second flexible end toward said distal end and 

opposite said additional first flexible end, 

 wherein said additional first flexible end is positioned relative to said additional 

second flexible end so as to determine an additional flexible bend angle of said additional 

flexible portion, and 

 wherein said conduit bend angle is comprised of said bend angle and said flexible 

bend angle and said additional bend angle. 

 16. A bending apparatus for coiled tubing, the apparatus comprising: 

  a conduit having a proximal end, and a distal end opposite said proximal 

end,  

 wherein said proximal end is positioned relative to said distal end so as to 

determine a conduit bend angle of said conduit, and 

 wherein said conduit is flexible, said conduit bend angle being variable;   

  a support means being comprised of a first support bracket at said proximal 

end, and a second support bracket at said distal end, 

 wherein said support means is further comprised of a first plurality of support arms 

connected above said second support bracket and to a top side of said second support 
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bracket, and a second plurality of support arms connected below said second support 

bracket and to a bottom side of said second support bracket; and 

means for pressurizing said conduit from said proximal end to said distal 

end, 

wherein said conduit is pressurized, and 

wherein the means for pressurizing comprises: 

a pressure hose in fluid connection to said conduit at said proximal end. 



WO 2022/058872  PCT/IB2021/058324 29 

 
 

ABSTRACT 

 

 A bending apparatus (10) for coiled tubing protects the entire path of coiled tubing 

from the reel to the injector, while still protecting a main controlled bend from the reel to 

the injector. The bending apparatus includes a conduit (20) and a table mount (80). The 

conduit (20) includes a bend portion (30) and a flexible portion (60).  The main controlled 

bend is isolated in the bend portion (30), while a smaller adjustment bend is designed for 

the flexible portion (60).  The changes in the upright angle from dispensing coiled tubing 

from different levels of the reel no longer cause damage. The changes in the lateral angle 

from dispensing coiled tubing from both sides of the reel no longer cause damage. A table 

mount (80) can also be added to allow more adjustment for changes in the lateral angle. 
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