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COMPACT BAIL SUPPORTED FILL UP AND CIRCULATION TOOL 

Inventor: Matthew J. Hickl 

FIELD OF THE INVENTION 

[0001] The field of this invention relates to fill-up and circulating tools 

which are mounted to a drilling rig hoisting system and more particularly to 

one of its bails to allow the fill-up and circulating tool to he moved aside 

rather than dismantled when operations such as drilling or tripping pipe are 

taking place. 

BACKGROUND OF THE INVENTION 

[0002] During the process of drilling and completing a well it. is necessary 

to ran or pull the pipe into or out of the wellbore, in a processes commonly 

called "tripping", where it is necessary to connect and disconnect the 

uppermost adjacent pieces of tubular many times. These adjacent pieces can 

consist of one or more individual pieces or joints of the complete tubular 

string. Because of problems associated with the drilling of a well it is often 

necessary to capture fluid from the upper end of the tubular or circulate fluid 

through the tubular while tripping. To capture or circulate fluid it is necessary 

to connect a device commonly known as a fill up and circulating tool to the 

upper end of the uppermost tubular. When using a top drive rig it is common 

to connect the top drive directly to the upper tubular by threading the top drive 

into the tubular. Recently it has become common to use the device illustrated 

in PCI7US99/22051 when attached to the top drive. 

[0003] In some cases and when using a conventional "rotary rig" devices 

such as those illustrated in U.S. Pat. Nos. 4,997,042; 5,191,939; 5,735,348 and 

others are used. These devices have substantial limitations in thai they cannot 

be used with all tubulars commonly used in the drilling and completion of a 

well and they cannot easily be placed in an '"out of the way" position and must 

be removed when it is necessary to drill. 

[0004] In US6722425, particularly FIG. 9A, which patent is fully 

incorporated herein as though actually set forth, several fill up and circulating 

devices are illustrated which require a handling device to assist in positioning 

them in sealing and coupling contact with the tubular connection and to allow 

sealing and coupling to the upper end of the uppermost tubular. In this 

application several methods for handling these devices were disclosed. One 
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such technique for accommodating the need to get the equipment out of the 

way to facilitate drilling was to put the fill-up and circulating tool on s wing 

mounts from both opposed bails and to somehow swing the fill-up and 

circulating tool out from between the bails to get it out of the way from the 

tubing in the elevator. This design involved a need for considerable clearance 

space to make a large arc for the swing motion and a fairly unwieldy method 

of hoisting and lowering the fill-up and circulating tool throughout its arcuate 

range of motion. Additionally, the fill-up and circulating tool had to be held in 

the out of the way position by cable and presented a risk of falling back down 

toward the tubular if the support cable failed for any reason. 

[0005] Current fill-up and circulating devices illustrated in the 042', 

939'and 348'patents are connected to the tubular connection of the top drive or 

attached to the hook of a conventional hoisting system of a rotary rig. In order 

to drill these devices must be removed so that the tubular can be connected to 

the top drive or the tubular is connected to a Kelly which is connected to the 

hook of a rotary rig. 

[0006] Therefore, in addition to handling the fill up and circulating 

devices to position them at the tubular for coupling and sealing to the tubular, 

it is also desirable to have the handling device move the fill up and circulating 

device to an "out of the way" position when not sealed or coupled to the 

tubular. "Out of the way" meaning that the position of the handling device and 

any device attached to it or not in the way or inhibit the processes of rig 

operation and specifically the handling or tripping of the tubulars or the 

drilling process. 

[0007] One such design is illustrated in US 6578632 where a bail 

supported actuation system for a fill up and circulating tool is illustrated that 

allows the tool to be raised and lowered and rotated toward the end of the 

lowering movement so that alignment with the string being run in can be 

obtained. FIGS. 1-6 of the present application describe the operation of this 

prior art tool in conjunction with the following detailed description. 

[0008] Referring to FIG. 1 the open side of the elevator 10 is shown 

supported from bails 12 and 14. The apparatus A is connected to bail 12 but 

could as easily be supported from the other bail 14. As best seen in FIG. 3 a 

frame 16 is secured to bail 12 by U-bolts 18 and 20 which extend, 
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respectively, through clasps 22 and 24 and are secured, respectively by 

nuts 26 and 28. Clasps 22 and 24 are generally U-shaped and can have internal 

serrations where they contact the bail 12 for additional resistance to rotation of 

the frame 16 with respect to bail 12. Other techniques to rotationallv lock the 

frame 16 to the bail 12 can also be employed, such as a splined connection or 

additional support for frame 16 from the other bail 14. On new construction, 

as opposed to a retrofit, the frame 16 can be made integrally with one of the 

bails, such as 12. 

[0009] Referring to FIG. 2, an inlet pipe 30 is connected to the rig 

pumping and storage system to allow for flow to and from the apparatus A 

when sealingly connected to a tubular 32. 

[0010] Referring to FIG. 3, inlet pipe 30 has a U-bend 34, which is in turn 

connected to the top of the fill-up and circulating tool 36. Inlet pipe 30 extends 

through sleeve 38. Sleeve 38 is clamped for pivotal movement about pin 40 by 

a clamp 42.Pin 40 extends into bracket 52, which is supported by frame 16. 

Sleeve 38 has an elongated slot 44, the upper portion 46 being inclined with 

respect to longitudinal portion 48, which is oriented generally parallel to 

bail 12. Inlet pipe 30 has a pin 50 which rides in slot 44. Bracket 54 is 

supported by frame 16 for up and down slidable movement. Link 56 is 

pivotally mounted at pin 58 as best, seen in FIG. 4, to bracket 54. 

Link 56 surrounds inlet pipe 30 in a manner that permits relative rotation 

between them. Link 56 is mounted between flanges 60 and 62 on inlet pipe 30. 

Up and down movement of bracket 54 is preferably accomplished by 

hydraulic cylinder 64 which can selectively be used to extend or retract rod 66. 

Rod 66 is secured to bracket 54 by nut 68. Hydraulic cylinder 64 can be 

replaced by any other device which will raise and lower bracket 54. 

[1)011! Connected to inlet pipe 30 is a yoke 70 to which is connected 

link 72 at pin 74. Pin 76 connects the other end of Sink 72 to bracket 54. 

[0012] The components now having been described, the operation of the 

device will now be reviewed. The intended movement of the fill-up and 

circulating tool 36 is intended to be from a retracted position, shown in FIG. 

4 to a connected position shown in FIG. 5. Clamp 42 allows rotation of 

sleeve 38 as installed and link 72 has an adjustable length to define the proper 

length, as installed, for smooth movement of the assembly and final 
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positioning of the fill-up and circulating tool 36 in alignment with the 

tubular 32. Referring to FIG. 3, the fill-up and circulating tool is in the out of 

the way position with rod 66 fully extended and pin 50 in the upper end 46 of 

slot 44. When the hydraulic cylinder 64 is actuated to move 

rod66 downwardly the inlet pipe 30 moves down. The pin 50 is forced against 

the inclined surface 76 of the upper end 46 of slot 44. This contact induces 

opposed rotational motion between the inlet pipe 30 and the sleeve 38 as long 

as pin 50 exerts downward pressure on inclined surface76. Sleeve 38 rotates 

about pin 46, while at the same time link 56 rotates about pin 58. As a result, 

the movement of the fill-up and circulating tool is along a near straight line 

into the position in FIG. 5. The inlet pipe rotates counter clockwise looking 

down, as seen by comparing FIG. 4 to FIG. 5. Links 42 and 56 rotate clock­

wise looking down in the same Figures. The rotational movement ceases when 

the pin 50 enters the lower end 48 of the slot 44. This position, corresponds to 

an alignment of the fill-up and circulating tool with the tubular 32. Link 72 is a 

torque link that resists the torque created by the pin 50 moving on inclined 

surface 76 and, in turn creates the rotation of links 42 and 56 respectively 

about pins 40 and 58. 

[0013] One issue with this design is that the length of the bails on different 

rigs is variable and some rigs the bails were sufficiently short that raising the 

tool to the out of alignment position with the string 32 caused the u-bend in 

the piping system to hit the top drive TD making the tool unusable on some 

rigs with shorter bails. One fix to this problem is to change the bails out to a 

longer length. This allows the tool enough room to swing out of the way but 

can also create additional problems. All drilling rigs have a defined height. 

When the bails are changed out for a longer version, the elevators are now 

lower than normal. The rig now needs to raise the top drive higher to 

accomplish the same height level of the elevators. In some rigs they are 

already using all the available travel of the top drive so changing to a longer 

bail length is not possible. Another issue with using longer bails when drilling 

is that upon approaching the rig floor, the elevators are now lower than 

originally intended. The drilling process has to be stopped sooner so that the 

lower extending elevators do not hit the rig floor. The connection for the last 

stand of pipe is now higher than usual and the tool joint connection maybe 
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higher than desired. The third issue with changing out to a longer bail is time. 

Many top drives now have many clamps and arms that are attached to the 

bails. The time it takes to change bails on some offshore rigs cancels out the 

time savings provided with the tool. One of the objects of the present 

invention is to be able to provide a compact design that avoids such 

obstructions in situations with shorter bails. One way this is accomplished is to 

integrate a power piston with the flow line such that space is saved by running 

the mud line through a hollow piston. Another space saving feature integrates 

the rotational mechanism for the fill up arid circulation tool about the piston 

and mud line going through the piston as they move in tandem, Lateral 

connection of the mud line eliminates a large u-bend previously employed to 

reduce the needed operating height for the tool between its end positions. The 

overall height of the articulating arm that swings into alignment with the fill 

up tool has been reduced to less than 50% of the overall tool length. These and 

other aspects of the present invention will be more readily appreciated by 

those skilled in the art from a review of the detailed description of the 

preferred embodiment and the associated drawings while recognizing that the 

full scope of the invention is to be determined from the appended claims. 

SUMMARY OF THE INVENTION 

[0014] The laterally rotating height of a fill up and circulating tool that is 

mounted on one of the bails supporting an elevator is made shorter with 

integration of design components. A power cylinder features a hollow piston 

which integrates the mud line connected to the fill up tool. The hollow piston 

forms an integral part of the mud. The mud line has an exterior slot with a 

longitudinal and a spiral component into which a pin extends that is supported 

by the cylinder. As the mud line descends the fill up tool moves initially 

axially followed by rotational movement to align with a sting for connection 

thereto. Raising the mud line reverses the movement pattern. The fill up tool is 

cantilevered from the mud line for its sole support. Height savings allows tool 

use with bails of varying lengths without interference. 

[0014a] In view of the above, according to a first aspect of the present 

application, there is provided an apparatus, mounted to a hoisting system in a 

rig having a longitudinal axis, defined by a pair of bails supporting an 

elevator, for selective positioning of a fill-up and circulating tool in a first 
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position for contact with a tubular in the elevator and in a second out of the 

way position to allow drilling or tripping pipe, comprising: a frame supported 

on the hoisting system; a mechanism mounted to said frame and supporting 

the fill-up and circulating tool; said mechanism capable of selectively 

translating at least a portion of the fill-up and circulating tool to move the fill-

up and circulating tool into or out of alignment with a tubular in the elevator 

or to raise or lower the fill-up and circulating tool for selective contact with 

the tubular; said mechanism comprising axially aligned axial movement and 

rotation devices. 

[0014b] According to a second aspect of the present application, there is 

provided an apparatus, mounted to a hoisting system in a rig having a 

longitudinal axis, defined by a pair of bails supporting an elevator, for 

selective positioning of a fill-up and circulating tool in a first position for 

contact with a tubular in the elevator and in a second out of the way position to 

allow drilling or tripping pipe, comprising: a frame supported on the hoisting 

system; a mechanism mounted to said frame and supporting the fill-up and 

circulating tool; said mechanism capable of selectively translating the fill-up 

and circulating tool to move the fill-up and circulating tool into or out of 

alignment with a tubular in the elevator or to raise or lower the fill-up and 

circulating tool for selective contact with the tubular; said frame and said 

mechanism having an overall height along a longitudinal axis substantially 

parallel to one of said bails; said mechanism having a lateral component that 

selectively pivots about said longitudinal axis, said lateral component having a 

component height less than 50% of said overall height. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a front view of a prior art tool showing both bails with the 

fill-up and circulating tool in the out of the way position; 

[0016] FIG, 2 is the back view of the view of FIG. 1; 
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[0017] FIG. 3 is a side view of tSie view of FIG. 1; 

[0018] FIG. 4 is a top view of the view of FIG. 1; 

[0019] FIG. 5 is a top view of FIG. I showing the fill-up and circulating 

tool in the centered position over the elevator for connection to a tubular; 

[0020] FIG. 6 is a front vie w of FIG. 5; 

[0021] FIG. 7 is an elevation view of the fill up tool and actuation system 

in the up or retracted position; 

[0022 [ FIG. 8 is a plan view of FIG. 7 showing the offset from the tubular 

string supported in the elevator; 

[0023] FIG. 9 is the view of FIG. 7 with the fill up tool actuated to align 

with the tubular string; 

[0024] FIG. 10 is a plan view of FIG. 9 showing the alignment with the 

tubular string; 

[0025 j FIG. His a section view of FIG. 7 showing the integration of the 

mud line with the piston; 

[0026] FIG. 12 is a side view of the view in FIG. 11; 

[0027] FIG. 13 is a detailed view of the piston and mud line interface 

shown in FIG. 7; 

[0028] FIG. 14 is a detailed view of the spiral slot; 

[0029] FIG. 15 is a section view of the pin in the spiral slot. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0030] Referring to FIG. 7 bails 100 and 102 support elevator 104. The fill 

up and circulation tool 106 of a type known in the art is supported by support 

arm 112 has a general S-shape with four bends to extend from the bottom of 

cylinder 116 to the top of the fill up and circulating tool 106. Arm 112 is the 

sole support tor the fill up and circulating tool 106. Gear box 108 is part of fill 

up and circulation tool 106. Air motor 110 operates fill up and circulation 

tool 106. Gearbox 108 is also supported by support arm 112. A hydraulic or 

air cylinder 116 is supported by spaced clamps 118 and 120 from bail 100. 

Cylinder 116 is thus fixed to bail 1(1(1 but can be alternatively attached to bail 

102. Looking at FIG. 11, the cylinder 116 has a hollow piston 122 that forms a 

portion of the mud line 112. The upper mud line segment 112' is connected to 

the piston 122 for tandem movement. An annular variable volume chamber 

124 is defined by piston 122 and the surrounding cylinder 116. The chamber 
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124 is enlarged when pressure is built up pushing up against seal assembly 

126. When thai happens the support arm 112 and its upper extension 112' 

move up in tandem with the piston 122. in FIG. 14 the extension 112' has a 

slot 130 which mates with a pin 128 that is fixedly supported to cylinder 116. 

Slot 130 has a lower end spiral component 134 leading to an axial orientation 

for the remainder of the length of slot 130. This can also be seen in detail in 

FIG. 15. As a result the tool 106 descends initially with rotation as pin 128 

follows the spiral portion of slot 134. Descent occurs by removal of pressure 

from chamber 124 and using the weight of the tool 106. On further descending 

toward the tubular string 136, the pin 128 enters the straight portion 130 of 

slot 130. This happens because the mud line extension 112' has to turn to 

initially allow pin 128 to follow in slot 134 thai has spiral shape and then 

extension 112' travels straight down to make a connection with the tubular. 

FIGS. 9 and 10 show the lowered and rotated position that has the tool 106 

aligned with string 136 for connection thereto in a variety of known ways 

shown in US 6722425 and US 6578632. FIGS. 7and 8 show the elevated 

position where the tool 106 is tucked away and out of alignment with the 

string 136 so that another joint can be added. It should be noted that string 136 

can be drill string or casing or production or injection tubing. 

[0031] Those skilled in the art will now appreciate that the shortest length 

of the tool which occurs in the raised up position of FIGS. 7 and 8 is 

considerably smaller than the prior design described in US 6578632.For 

example the prior design had an overall length of 68 inches from reference 

points 40 and 76 in FIG. 3. The whole assembly needed to be articulated over 

the center of the well bore to connect to the drill pipe. The present invention 

has an overall length of 58 inches as measured from 134 to 114 in FIG. 11 and 

only 29 inches need to be articulated to the center of the well bore for 

connection to the drill pipe as measured from 113 to 114 in Fig. 11 In the prior 

tool the total length of the tool needed to be articulated in over the well center, 

in the present invention, only 50% of the overall tool length needs to be 

articulated over the center of the well bore. The reasons this height reduction 

is possible include the fact that the mud line 112 is integrated with the hollow 

piston 122. Aligning the mud line extension 112' thai has an external slot 130 

with the hollow piston 122 and flowing the mud through the support arm 
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further adds to the compactness of the design. The tool 106 is supported at a 

single location from the support arm 112. The mud connection 135 enters 

radially into mud line extension 112' which eliminates u-bends of the mud 

piping as used in the configuration of US 6578632. It should be noted that 

typically a mud hose that is not shown is connected at 13 with a swivel 

connection to the mud line extension 112' so that the connection does not 

rotate with the extension 112'. Housing 132 is the same as extension 112'. 

[0032 [ The above description is illustrative of the preferred embodiment 

and many modifications may be made by those skilled in the art without 

departing from the invention whose scope is to be determined from the literal 

and equivalent scope of the claims below: 
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I claim: 

1. An apparatus, mounted to a hoisting system in a rig having a 

longitudinal axis, defined by a pair of bails supporting an elevator, for 

selective positioning of a fill-up and circulating too! in a first position for 

contact with a tubular in the elevator and in a second out of the way position to 

allow drilling or tripping pipe, comprising: 

a frame supported on the hoisting system; 

a mechanism mounted to said frame and supporting the fill-up and 

circulating tool; 

said mechanism capable of selectively translating at least a portion of 

the fill-up and circulating tool to move the fill-up and circulating tool into or 

out of alignment with a tubular in the elevator or to raise or lower the fill-up 

and circulating tool for selective contact with the tubular; 

said mechanism comprising axiallv aligned axial movement and 

rotation devices. 

2. The apparatus of claim 1, further comprising: 

a flow line to said fill up and circulating tool axially aligned at least in 

part with said axial movement and rotation devices. 

3. The apparatus of claim 2, wherein: 

said axial movement and rotation devices and said flow line at least in 

part are coaxial. 

4. The apparatus of claim 2, wherein: 

said axial movement and rotation devices comprise a hollow piston in 

a cylinder with said flow line in fluid communication with said hollow piston. 

5. The apparatus of claim 4, wherein: 

said rotation device comprises a pin and slot combination to selectively 

rotate said flow line in addition to non-rotational axial movement. 

6. The apparatus of claim 5, wherein: 

said slot is formed in an exterior wall of said flow line and said pin is 

fixedly supported by said cylinder. 

7. The apparatus of claim 6, wherein: 

said flow line and said cylinder are coaxially stacked. 
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8. The apparatus of claim 4, wherein: 

said hollow piston connects portions of said flow line across said 

cylinder. 

9. The apparatus of claim 2, wherein: 

said fill up and circulating tool is supported by said flow line. 

10. The apparatus of claim 9, wherein: 

said flow line comprising a vertical component that translates along 

and rotates about a vertical axis and a lateral component that extends from said 

vertical component to support the fill up and circulating tool. 

11. The apparatus of claim 10, wherein: 

said lateral component extends from a lower end of said cylinder to a 

top end of the fill up and circulation tool and has an overall height less than 

50% of a height of said vertical component. 

12. The apparatus of claim 11, wherein: 

said lateral component has a generally S-sbape. 

13. The apparatus of claim 12, wherein: 

said lateral component is the sole support for the fill up and circulating 

tool. 

14. The apparatus of claim 5, wherein: 

said hollow piston is rotatably mounted in said cylinder and raises and 

rotates said fill up and circulating tool when an annular cavity defined between 

said hollow piston and said cylinder is pressurized. 

15. The apparatus of claim 14, wherein: 

pressurizing said annular cavity raises said fill up and circulation tool 

and rotates said fill up and circulation tool with respect to the supporting bail. 

16. The apparatus of claim 15, wherein: 

removing pressure from said annular cavity allows the weight of said 

fill up and circulation tool to be used to lower and rotate said fill up and 

circulating tool toward and into alignment with said tubular. 

17. An apparatus, mounted to a hoisting system in a rig having a 

longitudinal axis, defined by a pair of bails supporting an elevator, for 

selective positioning of a fill-up and circulating tool in a first position for 
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contact with a tubular in the elevator and in a second out of the way position to 

allow drilling or tripping pipe, comprising: 

a frame supported on the hoisting system; 

a mechanism mounted to said frame and supporting the fill-up and 

circulating tool; 

said mechanism capable of selectively translating the fill-up and 

c irculating tool to move the fill-up and circ ulating tool into or out of alignment 

with a tubular in the elevator or to raise or lower the fill-up and circulating 

tool for selective contact with the tubular; 

said frame and said mechanism having an overall height along a 

longitudinal axis substantially parallel to one of said bails: 

said mechanism having a lateral component that selectively pivots 

about said longitudinal axis, said lateral component having a component 

height less than 50% of said overall height, 

18. The apparatus of claim 17, wherein: 

said mechanism further comprises a flow line in fluid communication 

with a hollow piston in a cylinder to define a chamber in between said piston 

and said cylinder, wherein pressurizing said chamber translates and rotates 

said hollow piston with said flow line to raise and rotate said fill up and 

circulation tool away from said tubular; 

whereupon releasing of pressure in said chamber employs the weight 

of said fill up and circulating tool to lower and rotate said fill up and 

circulating tool toward said tubular. 

19. The apparatus of claim 18, wherein: 

said flow line comprises an exterior slot with a longitudinal component 

and a spiral component in registry with a fixedly mounted pin supported by 

said cylinder such that relative movement between said slot and said pin raises 

or lowers said fill up and circulating tool when said pin is in said longitudinal 

component and rotates said fill up and circulating tool about said longitudinal 

axis when said pin is in said spiral component 

20. The apparatus of claim 17, wherein: 

said mechanism comprises a flow line into a top end of said fill up and 

circulating tool tor sole support of said fill up and circulating tool. 

11 


