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[0053] The following examples pertain to further embodiments. 

[0054] Example 1 is an automated pipe tripping apparatus comprising: an outer frame, the 

outer frame including one or more vertical supports; an inner frame, the inner frame slidingly 

coupled to the outer frame and positioned to be moved vertically by a lifting mechanism 

coupled between the inner and outer frames, the inner frame including: a tripping slips, the 

tripping slips positioned to receive a tubular member and selectively grip and support the 

tubular member; and an iron roughneck, the iron roughneck positioned above the tripping 

slips and positioned to receive the tubular member and make up or break out a threaded joint 

between a first and a second segment of the tubular member. 

[0055] In example 2, the subject-matter of example 1 may further include that the iron 

roughneck is selectively movable in a vertical direction between a lower and an upper 

position by a roughneck lifting mechanism. 

[0056] In example 3, the subject-matter of example 1 may further include that the lifting 

mechanism comprises one of one or more hydraulic pistons, jack screws, racks and pinions, 

cable and pulley, or travelling block. 

[0057] In example 4, the subject-matter of example 1 may further include that the iron 

roughneck further comprises: fixed jaws, the fixed jaws positioned to grip and prevent 

rotation of the first tubular segment; makeup/breakout jaws, the makeup/breakout jaws 

positioned to grip the second tubular segment and impart a high-torque, low-speed rotation on 

the second tubular member. 

[0058] In example 5, the subject-matter of example 4 may further include that the iron 

roughneck further comprises: a pipe spinner, the pipe spinner positioned to impart a low-

torque, high-speed rotation on the second tubular member. 

[0059] In example 6, the subject-matter of example 4 may further include that the iron 

roughneck further comprises: a pipe doping system. 

[0060] In example 7, the subject-matter of example 1 may further include a tubular filling 

apparatus positioned to fill a tubular member with drilling fluid. 
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[0061] In example 8, the subject-matter of example 7 may further include that the tubular 

filling apparatus is positioned on the iron roughneck. 

[0062] In example 9, the subject-matter of example 7 may further include that the tubular 

filling apparatus comprises a TAM Casing Circulator. 

[0063] In example 10, the subject-matter of example 1 may further include a control system, 

the control system positioned to control the lifting mechanism, the iron roughneck, and the 

tripping slips. 

[0064] In example 11, the subject-matter of example 10 may further include that the control 

system is positioned to further control at least one of a drawworks, top drive, elevator, 

elevator links, and automated pipe handling apparatus. 

[0065] In example 12, the subject-matter of example 10 may further include that the control 

system further comprises a closed-loop controller positioned to control the speed of the 

tubular member during a tripping operation. 

[0066] In example 13, the subject-matter of example 12 may further include that the closed-

loop controller varies the speed of the tubular member in response to variations in pressure 

within a wellbore measured by a pressure sensor at the end of the tubular member positioned 

within the wellbore. 

[0067] In example 14, the subject-matter of example 1 may further include that the outer 

frame is positioned to roll horizontally on one or more rollers along a track. 

[0068] In example 15, the subject-matter of example 1 may further include that the iron 

roughneck further comprises a mud bucket, the mud bucket positioned to contain any drilling 

fluid contained within the upper of the first and second segments of the tubular member after 

a break-out operation. 

[0069] In example 16, the subject-matter of example 15 may further include that the mud 

bucket further comprises at least one of a lower seal and an upper seal, the lower and upper 

seals positioned to seal the interior of the mud bucket to the tubular member. 
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[0070] In example 17, the subject-matter of example 16 may further include that the mud 

bucket further comprises a drain line positioned to permit drilling fluid to flow from the mud 

bucket to a drilling fluid reservoir. 

[0071] Example 18 is a method of removing a tubular member from a tubular string being 

removed from a wellbore, the tubular string made up of a series of threadedly connected 

tubular members, the method comprising: providing an automated pipe tripping apparatus, 

the automated pipe tripping apparatus including: an outer frame, the outer frame including 

one or more vertical supports; an inner frame, the inner frame slidingly coupled to the outer 

frame and positioned to be moved vertically by a lifting mechanism coupled between the 

inner and outer frames, the inner frame including: a tripping slips, the tripping slips 

positioned to receive a tubular member and selectively grip and support the tubular member; 

and an iron roughneck, the iron roughneck positioned above the tripping slips and positioned 

to receive the tubular member and make up or break out a threaded joint between a first and a 

second segment of the tubular member, the iron roughneck selectively movable in a vertical 

direction between a lower and an upper position by a roughneck lifting mechanism; 

positioning the automated pipe tripping apparatus on a drilling floor of a drilling rig above 

the wellbore, the drilling rig including a draw works, an elevator, an automated pipe handling 

device, and a drilling floor slips, the tubular string extending through the automated pipe 

tripping apparatus; lifting the tubular string with the elevator at a relatively constant speed 

defining a tripping speed; moving the inner frame downward; moving the iron roughneck into 

the upper position; moving the inner frame upwards at the tripping speed so that the iron 

roughneck is aligned with the threaded joint between the uppermost tubular member and the 

next tubular member; actuating the tripping slips; transferring the weight of the tubular string 

to the tripping slips; breaking out the threaded joint with the iron roughneck; lifting the 

uppermost tubular member away from the iron roughneck; removing the uppermost tubular 

member from the elevator by the automated pipe handling system; moving the iron 

roughneck to the lower position; moving the elevator downward; moving the elevator upward 

at the tripping speed so that the elevator may attach to the tubular string; transferring the 

weight of the tubular string to the elevator; releasing the tripping slips. 

[0072] Example 19 is a method of adding a tubular member to a tubular string being inserted 

into a wellbore at a constant rate, the tubular string made up of a series of threadedly 

connected tubular members, the method comprising: providing an automated pipe tripping 
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apparatus, the automated pipe tripping apparatus including: an outer frame, the outer frame 

including one or more vertical supports; an inner frame, the inner frame slidingly coupled to 

the outer frame and positioned to be moved vertically by a lifting mechanism coupled 

between the inner and outer frames, the inner frame including: a tripping slips, the tripping 

slips positioned to receive a tubular member and selectively grip and support the tubular 

member; and an iron roughneck, the iron roughneck positioned above the tripping slips and 

positioned to receive the tubular member and make up or break out a threaded joint between a 

first and a second segment of the tubular member, the iron roughneck selectively movable in 

a vertical direction between a lower and an upper position by a roughneck lifting mechanism; 

positioning the automated pipe tripping apparatus on a drilling floor of a drilling rig above 

the wellbore, the drilling rig including a draw works, an elevator, an automated pipe handling 

device, and a drilling floor slips, the tubular string extending through the automated pipe 

tripping apparatus, the tubular string gripped by the tripping slips; moving the inner frame 

downwards at a relatively constant speed defining a tripping speed; moving the elevator 

upward; attaching an additional tubular member to the elevator by the automated pipe 

handling system; moving the iron roughneck into the upper position; moving the elevator 

downward at a speed higher than the tripping speed until the lower threaded connector of the 

additional tubular member aligns with the upper threaded connector of the tubular string, then 

moving the elevator downward generally at the tripping speed; making up the threaded joint 

between the additional tubular member and the tubular string with the iron roughneck; 

transferring the weight of the tubular string to the elevator; releasing the tripping slips; 

moving the inner frame upwards; moving the iron roughneck into the lower position; moving 

the inner frame downwards at the tripping speed so that the iron roughneck is aligned with 

the upper threaded joint of the additional tubular member; actuating the tripping slips; 

transferring the weight of the tubular string to the tripping slips; releasing the additional 

tubular from the elevator. 

[0073] Example 20 is an automated control system comprising: first code instructions that 

vary the speed of a tubular member moving into or out of a wellbore, the speed defining a 

tripping speed, the tripping speed varied in response to variations in pressure within the 

wellbore as measured by a pressure sensor at the end of the tubular member positioned within 

the wellbore. 
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CLAIMS 

 

1. A system, comprising:  

an outer frame, the outer frame including one or more vertical supports; 

an inner frame slidingly coupled to the outer frame and positioned to be moved vertically 

with respect to the outer frame, wherein the inner frame comprises a base disposed as a bottom 

portion of the inner frame; and 

an iron roughneck disposed in the inner frame and configured to make up or break out a 

threaded joint between a first tubular member and a second tubular member, wherein the iron 

roughneck is configured to be selectively movable between a first position above the base of the 

inner frame and a second position above the base of the inner frame. 

 

2. The system of claim 1, comprising a roughneck lifting mechanism coupled to the iron 

roughneck, wherein the roughneck lifting mechanism is configured to selectively move the iron 

roughneck between the first position above the base of the inner frame and the second position 

above the base of the inner frame. 

 

3. The system of claim 1, comprising tripping slips disposed in the base of the inner frame, 

the tripping slips configured to receive the tubular member and selectively grip and support at 

least one of the first tubular member and the second tubular member. 

 

4. The system of claim 3, wherein the iron roughneck is positioned above the tripping slips 

in the inner frame. 

 

5. The system of claim 1, comprising a lifting mechanism coupled to the inner frame and 

configured to selectively move the inner frame with respect to the outer frame. 

 

6. The system of claim 5, wherein the lifting mechanism comprises one of one or more 

hydraulic pistons, jack screws, racks and pinions, cable and pulley, or travelling block.  

 

7. The system of claim 1, wherein the iron roughneck comprises:  
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 fixed jaws configured to grip and prevent rotation of the first tubular member; and 

 makeup/breakout jaws configured to grip the second tubular member and impart a high-

torque low-speed rotation on the second tubular member. 

 

8. The system of claim 7, wherein the iron roughneck comprises a pipe spinner configured 

to impart a high-speed, low-torque rotation on the second tubular member. 

 

9. The system of claim 1, comprising a tubular filling apparatus positioned to fill at least 

one of the first tubular member and the second tubular member with drilling fluid. 

 

10. The system of claim 1, comprising a control system configured to control a lifting 

mechanism to selectively move the inner frame with respect to the outer frame or control a 

roughneck lifting mechanism configured to selectively move the iron roughneck between the 

first position above the base of the inner frame and the second position above the base of the 

inner frame. 

 

11. The system of claim 1, comprising a control system configured to control movement of 

the inner frame with respect to the outer frame or control movement in the vertical direction of 

the iron roughneck between the first position above the base of the inner frame and the second 

position above the base of the inner frame. 

 

12. The system of claim 1, wherein the first tubular member and the second tubular member 

comprise a portion of a drill string, a casing string, a tool string, or a riser string. 

 

13. A method, comprising:  

lifting a string at a relatively constant speed defining a tripping speed; 

moving an inner frame downward with respect to an outer frame to a first location; 

moving an iron roughneck into an upper position inside of the inner frame as the inner 

frame is moving downward with respect to the outer frame; 

moving the inner frame upwards relative to the outer frame at the tripping speed to align 

the iron roughneck with a threaded joint of the string; and 
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breaking out the threaded joint with the iron roughneck. 

 

14. The method of claim 13, comprising: 

 transferring weight of the string to tripping slips; and 

 lifting an uppermost member of the string away from the iron roughneck. 

 

15. The method of claim 14, comprising moving the iron roughneck from the upper position 

inside of the inner frame to a lower position inside of the inner frame. 

 

16. The method of claim 15, comprising:  

moving an elevator upward at the tripping speed in conjunction with attaching the 

elevator to the string; 

transferring the weight of the string to the elevator; and 

releasing the tripping slips from the string. 

 

17. The method of claim system of claim 13, wherein breaking out the threaded joint 

comprises breaking out a portion of a drill string, a casing string, a tool string, or a riser string. 

 

18. An apparatus, comprising: 

 an inner frame configured to be slidingly coupled to an outer frame, wherein the inner 

frame is configured to be moved vertically from a first position relative to the outer frame to a 

second position relative to the outer frame, wherein the inner frame comprises a base disposed as 

a bottom portion of the inner frame; and 

an iron roughneck configured to be coupled to the inner frame, wherein the iron 

roughneck is configured to be movable between a first position above the base of the inner frame 

and a second position above the base of the inner frame, wherein the iron roughneck is 

configured to make up or break out members of a string. 

 

19. The apparatus of claim 18, comprising tripping slips disposed in the base of the inner 

frame, wherein the tripping slips are configured to selectively grip and support the string. 
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20. The apparatus of claim 19, wherein the outer frame does not completely encompass the 

inner frame. 

 

21. The apparatus of claim 20, wherein the outer frame comprises a rail coupled to a top 

drive rail. 

 


