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3,288,000 
SUPPORTING AND POSITIONING MECHANISM 

FOR POWER TONGS 
James Lewis Foster, P.O. Box 1351, Wichita Falls, Tex. 

Filed Jan. 28, 1965, Ser. No. 428,777 
9 Claims. (Cl. 81-54) 

The invention relates to the connecting and discon 
necting of sections of well pipe by means of power 
tongs and more particularly to mechanism for supporting 
and positioning power tongs for such use. 
The invention is capable of wide application in con 

nection with the connecting and disconnecting of sections 
of pipe and the like employed in well drilling and pro 
duction operations and ?nds particular utility in the 
making up and breaking out of strings of drill pipe during 
the drilling of wells. 

In the drilling of oil and gas wells it is customary to 
make use of power tongs for connecting and disconnect— 
ing sections of drill pipe, such tongs usually being of a 
type having a frame formed at one end with a hollow 
housing provided with a central opening therethrough, 
‘and within which rotary head mechanism is rotatably 
mounted, to be driven by gear mechanism operated by a 
pressure ?uid actuated motor carried on the frame. The 
rotary head mechanism includes means engageable with 
the pipe when the same is extended through the central 
opening to rotate the pipe with the mechanism and which 
is disengageable from the pipe to release the same. 

In the use of tong mechanism of this kind, it has been 
customary heretofore to suspend the tong from above 
by a cable, the tong being supported by the cable in a 
position over the well bore with its central opening 
in axial alignment therewith for use in connecting and 
disconnecting sections of pipe, and being swung aside 
and lowered by the cable to a stand-by location when 
out of use. The use of such cable suspension means 
presents the disadvantage that the tong must be manually 
swung into and out of position for engagement with the 
pipe which greatly increases the labor and di?iculty in 
the use of the equipment. Moreover, the suspension 
of the tong for free swinging movement greatlyincreases 
the likelihood of injury to ‘the user or damage to the 
mechanism. 
The present invention has for an important object the 

provision of supporting and positioning mechanism for 
power tongs by which such tongs may be moved into 
and supported in an elevated position over the bore of a 
Well for use in rotating a section of well pipe in the 
connecting together or disconnecting of such sections 
of a string of pipe extending into the bore and moved 
aside from such position and supported in an out-of-use 
position laterally away from the bore when not in use. 

Another object of the invention is to provide power 
tong supporting and positioning mechanism by which 
the position of the tong may be adjusted vertically 
while the same is supported horizontally above a well 
bore to allow the tong to be engaged with a section of 
well pipe at a desired location to permit the same to be 
rotated relative to another such section located below 
in connecting or disconnecting the sections. 
A further object of the invention is the provision of 

power tong supporting and positioning mechanism of the 
kind mentioned which is tiltable to allow the tong to be 
positioned for slant—hole use with a string of well pipe 
employed in a well bore whose bore is disposed at an 
angle to the vertical. 
Another object of the invention is to provide power 

tong supporting and positioning mechanism embodying 
hydraulically operable means for elevating and lowering 
the tongs whereby the vertical position of the same may 
be adjusted as desired. 
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A further object of the invention is the provision of 

power tong supporting and positioning mechanism 
embodying means for movably supporting the tong for 
generally horizontal swinging movement into and out 
of position for engagement with a section of pipe to be 
connected into or disconnected from a string of pipe 
extending into a well bore and including means for allow 
ing vertical rocking movement of the tong to permit 
angular adjustment of the tong relative to the pipe to 
accurately position the tong for gripping engagement 
therewith. . 

Brie?y described the invention comprises power tong 
mechanism for connecting and disconnecting threaded 
joints of well pipe, including a power tong adapted to be 
grippingly engaged with a well pipe to rotate the same 
and supporting and positioning mechanism for the tong 
comprising inner and outer upright telescopingly arranged 
trackways and means for movably supporting the tong 
on the upper one of the trackways for horizontal swinging 
movement bodily about an axis common to the trackways 
to position the tong over the bore of a well for engage 
ment with the pipe and means positioned for coaction 
with the trackways to import relative longitudinal move 
ment to the trackways and to hold the trackways in a 
selected position of longitudinal adjustment relative to 
each other. By so supporting the tong, the tong may 
be moved bodily into a position over a well bore and 
adjusted to and held at a desired elevation for engage 
ment with the pipe to rotate the same, and also moved 
bodily horizontally away from the well bore to clear the 
area around the pipe when the tong is not in use. 
The above objects and advantages of the invention 

may best be understood from the following detailed 
description constituting a speci?cation of the same when 
considered in conjunction with the annexed drawings, 
wherein: 
FIGURE 1 is a side elevational view of the invention 

illustrating a preferred embodiment of the same and 
showing the supporting and positioning mechanism with 
the tong supported in position for use in the rotation of 
a section of pipe; 
FIGURE 2 is an end elevational view, partly broken 

away and partly in cross-section, of the invention as 
illustrated in FIGURE 1, looking at the left hand end 
of the mechanism as shown in FIGURE 1; 
FIGURE 3 is a side elevational view illustrating a 

different form of the supporting and positioning mech 
anism of the invention and showing the same with the 
tong supported in position for use; and 
FIGURE 4 is a top plan view of the mechanism of the 

invention as illustrated in FIGURE 3. 
Referring now to the drawings in greater detail the 

invention is illustrated herein in connection with its use 
for the supporting and positioning of power tong mech 
anism of a conventional type, such as that employed in 
well drilling operations for the connecting and discon 
necting of the sections of pipe of a well string. Tongs 
of this type, such as that illustrated in the drawings are 
commonly constructed with a main frame, generally des 
ignated 10 having at one end thereof a hollow housing 
12, Within which rotary head mechanism is rotatably 
carried, to be driven through the intermediation of suit 
able gear mechanism or other means, not shown, enclosed 
in a casing 14 forming a part of the frame, and which 
is in turn driven by a motor 16, operable by pressure ?uid 
from any convenient source of supply under the'control 
of suitable valve means, not shown, of usual construction 
and arrangement. I The tong structure also, commonly in 
cludes pipe holding or back-up means, such as that in 
dicated at 18, which is constructed for engagement with 
a section of the pipe to hold the same against-rotation 
while the section above connected thereto is rotated by 
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the tong to unscrew the section above therefrom. The 
holding or back-up device 18 may conveniently be con 
nected to the frame of the tong by a supporting bar 20, 
as shown in FIGURE 1, which is in turn loosely con 
nected to the frame, as by means of a bolt 22, slidably 
extended through a performation in the bore and which 
is surrounded by a coil spring 24 to allow limited move 
ment of the back-up means relative to the housing 12 to 
permit the pipe gripping means of the tong and back-up 
means to position themselves properly on the pipe. 
The bar 20, may be additionally supported for limited 

movement relative to the housing 12, by an adjustable 
bracket 26 of generally U-shape attached to the frame 
and through which the bar is loosely extended. 
As illustrated in FIGURES 1 and 2, the tong support 

ing and positioning mechanism is of a type intended to be 
disposed in an opening 0 in a supporting structure P, 
such as a derrick ?oor, drilling platform, or the like, for 
movement to an extended position with the tong at a 
desired location above the ?oor or platform or to a re 
tracted position within the opening 0, as shown in FIG 
URE 2. The supporting and positioning mechanism 
comprises an outer pair of parallel, vertically disposed 
side members 30, 30, having upper end ?anges 32, 32 
which are secured to the ?oor or platform as by means of 
bolts 34, with the members 30 extending downwardly in 
the opening 0 and connected together at their lower ends 
by a cross-piece 36. 
The supporting and positioning mechanism also in 

cludes a telescoping framework made up of inner, paral 
lel, spaced apart trackways 42, 42 and outer parallel, 
spaced apart trackways 44, 44, all of the trackways being 
of channel shape. The inner trackways 42, 42 are con 
nected together at their upper ends by a cross-member or 
plate 46, and the outer trackways 44, 44 are connected 
together at their upper ends by cross-pieces, such as that 
shown at 48 in FIGURE 2 between which the inner track 
ways may move vertically. 
The outer trackways open outwardly toward the side 

members 30, 30 with the rollers 38 and 40 extending be 
tween the ?anges thereof for rolling movement along the 
trackways when the trackways move vertically relative 
to the side members. The trackways 44 are also provided 
with upper and lower rollers 50 and 52 respectively, ro 
tatably attached thereto and which are positioned to ex 
tend between the ?anges of the inner trackways 42, 42 
for rolling movement therealong as the inner trackways 
move longitudinally relative to the outer trackways. 

Inwardly projecting stop lugs 54 are positioned on the 
side members 30, 30 in position for engagement by out 
wardly projecting ?anges 56 on the lower ends of the 
outer trackways to limit upward movement of the outer 
trackways relative to the side members, and the inner 
trackways have outwardly projecting ?anges 58 at their 
lower ends positioned for engagement with inwardly pro 
jecting, upper end ?anges 60 on the outer trackways, as 
shown in FIGURE 2, to limit the upward movement of 
the inner trackways relative to the outer trackways. 

Within the framework formed by the trackways, a hy 
draulic cylinder 62 is positioned centrally between the 
trackways with its lower end supported on the cross-piece 
36 and with the upper end of its plunger 64 slidably ex 
tended into the lower end of a sleeve or spring cage 66 
whose upper end is positioned to transmit an upward force 
to the plate 46 to lift the inner trackways 42, 42 upon 
actuation of the hydraulic cylinder. Within the sleeve 
66 a coil spring 65 rests at its lower end on the upper 
end of the plunger 64 in position to transmit an upward 
force to the plate 46 at its upper end. The sleeve 66 
thus forms a lost motion connection between the plunger 
64 and the plate 46. 

I The hydraulic cylinder 62 is connected in a conven 
tional manner, not shown, to any suitable source of ?uid 
under pressure, under the control of suitable valve mech 
anism, not shown, whereby the ?ow of ?uid into and out 
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of the cylinder may be controlled to extend the plunger ‘ 
64 or allow thesame to retract in the usual manner. 
The power tong is supported on the plate 46, as by means 

of a rotatable connection, shown at 67, between a pair ‘ 
of channel members 68, 68 rotatably connected to the 
plate at one end and connected at their other ends to the 
frame 10 of the tong, as by means of a U-shaped ele 
ment 70 having a pivotal connection at its bottom, as 
seen at 72, with the channel members, and whose arms ‘ 
are connected at their upper ends to the frame 10 of the 
tong. 
The spring 65 may be of a size to etfectively cushion 

the weight of the tong and inner trackway structure, so_ 
that the tong may be raised and lowered by the hydraulic 
cylinder without substantial impact between the parts. 

The above described preferred embodiment of the ‘ 
invention is shown in FIGURE 2 in its fully lowered 
or retracted position, and when the tong is to be used 
for the connecting or disconnecting of sections of well 
pipe, the hydraulic cylinder 62 is actuated to lift the 
inner trackways 42, 42 and the tong therewith to the 
desired elevation, whereupon the tong may be moved 1 
into position for ‘use by rotating the tong bodily, hori 
zontally about the connection 67 and also by rotating 
the tong about the connection 72. When the tong has 6 
been positioned with the well pipe T extending through , 
the hollow casing 12 and through the back-up mecha 
nism 18, with the connected ends of the pipe sections 6 
between the casing and back-up mechanism, the tong , 
may be operated by the motor 16 to grippingly engage 
the pipe to unscrew the sections or to screw the same . 
together. 

In the event that there should be some vertical force 
transmitted to the tong when in use, such as might be 
caused by raising or lowering of the pipe with the tong 
mechanism in gripping engagement therewith, the result 
ing vertical movement of the tong will be cushioned by 
the spring 65 to avoid damage which might be caused by 
impact between the parts. 
When the tong is elevated, the inner trackways will 

be moved upwardly and when the lower end ?anges 58 ‘ 
engage the upper end ?anges 60 of the outer trackways l 
the outer trackways will then be moved upwardly until ‘ 
the lower end ?anges thereof engage the stops 54. 
When the tong is not in use it may be swung aside I 

from its operating position above the well bore, by rota- ‘ 
tion about the connection 67, whereupon the tong may 
be further rotated about the connection 72 to position 
the tong in an out-of-the-way location until needed. 

It will thus be seen that the form of the invention ‘ 
illustrated in FIGURES 1 and 2 provides a telescoping 
supporting and positioning mechanism whereby a power 
tong may be elevated and lowered to position the same 
at a desired elevation and whereby the tong may be ~ 
moved horizontally and adjusted to position the same ~ 
over a well bore or to move the tong aside when not 
needed for immediate use. 
A somewhat different form of the invention is illus 

trated in FIGURES 3 and 4, wherein the support mech 
anism is mounted on the ?oor or platform P’ extending 
abovethe same. In this form of the invention the tong 
supporting and positioning mechanism includes an up 
right or post, generally designated 74 in FIGURE 3, 
comprising parallel, spaced apart channel members 76, 
76 forming upright trackways, attached at their lower 
ends to a ?at base 78, which is adapted to be secured 
to a drilling platform P’ or other supporting‘structure, 
as by means of bolts 80. The trackways 76, 76, may be 
connected to the base 78, by means of reinforcing angle - 
plates, or the like, such as those shown at 82, 82, welded 
to the trackways and base or otherwise attached thereto. 
A vertically movable carriage having parallel, spaced 

apart side plates 84, 84, connected by one or more cross 
pieces, such as that indicated at 86, is disposed between 
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the trackways 76, 76, each of which plates is provided 
with upper and lower rollers, 88 and 90, respectively, 
rotatably connected thereto and extending between the 
?anges of the adjacent trackway for vertical rolling move 
ment therealong. The carriage also has a cross-bar 92 
connected at its opposite ends to the side plates 84 which 
serves as a slide rest upon which the tong rests between 
the trackways 7 6, 76, as best seen in FIGURE 3. 
A hydraulic cylinder 94, similar to the cylinder 62, 

previously described, is centrally located between the 
trackways 76, 76 resting at its lower end on the base 
plate 78 and whose plunger is positioned to transmit an 
upward force to the carriage upon actuation of the cylin 
der to lift the carriage along the trackways, thereby elevat 
ing the tong therewith. 
The supporting structure also includes opposite, parallel 

spaced apart channels 96, 96 connected at one end to 
the bottom of a U-shaped connector 100 whose arms 
are attached at their upper ends to the frame 10 of the 
tong. 
The side plates 84, 84 are also connected by a cross 

piece 102 located mediate the ends of the plates, as 
shown in dotted lines in FIGURES 3 and 4 against which 
one end of a coil spring 104 is seated, whose other end 
bears against a downwardly extending lug 105 attached 
to the connector 100 and through which a rod 106 at 
tached at one end to the connector is extended, the rod 
being slidably extended at its other end through the 
cross-piece 102. By this construction the tong may have 
some longitudinal sliding movement on the carriage be 
tween the trackways 7 6, 76 which movement is restrained 
by the spring 104 to hold the tong on the carriage and 
to allow some slight angular movement of the tong rela 
tive to the horizontal. 
The hydraulic cylinder 94 is supplied by pressure 

?uid in the usual manner from any convenient source, 
under the control of suitable valve mechanism, not shown. 

In making use of the above described form of the in 
vention, illustrated in FIGURES 3 and 4, the tong is 
positioned on the carriage with the well pipe T extend 
ing through the hollow casing 12 and the back-up mech 
anism 18 of the tong as previously described, whereupon 
the tong may be elevated by supplying pressure ?uid to 
the hydraulic cylinder 94 to position the tong for grip 
ping engagement with the pipe at the desired location to 
e?ect the unscrewing of sections of the pipe or the screw 
ing together of the same. 

It will be apparent that the tong may move horizon 
tally somewhat relative to the carriage to allow the tong 
to adjust its position to the well pipe and that the tong 
may also tilt vertically somewhat to allow the tong to 
adjust itself to a position for gripping engagement with 
the pipe when the motor 16 is actuated to rotate the pipe. 
By this arrangement, in the event of some slight lateral 
movement of the pipe or angular movement of the same, 
the tong may adjust itself to compensate for such move 
ments while remaining in tight gripping engagement with 
the pipe. 

It will thus be apparent that the invention, constructed 
as described above, provides power tong supporting and 
positioning mechanism by which a power tong may be 
readily positioned at a desired elevation over the bore 
of a well or moved aside and supported in an out-of-the 
way position when out of use to make available a maxi 
mum space about the well bore for the carrying out of 
well operations. 
The invention is disclosed herein in connection with 

speci?c embodiments of the same, which are intended 
as illustrative only, it being understood that various modi? 
cations can be made within the spirit of the invention 
and the scope of the appended claims. 
Having thus clearly shown and described the inven 

tion, what is claimed as new and desired to secure by 
Letters Patent, is: 

1. In apparatus for connecting and disconnecting 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

75 

6 
threaded joints in a well pipe string, the combination 
With a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal rota 
tional movement into and out of a position extending 
over the bore for engagement with the pipe, and means 
positioned for coaction with the trackways to impart 
relative longitudinal movement to and hold the track 
ways in a selected position of longitudinal adjustment 
relative to each other. 

2. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means ‘for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal swing 
ing movement bodily about an axis common to the track 
ways to position the tong over the bore for engagement 
with the pipe and means positioned for coaction with 
the trackways to impart relative longitudinal movement 
to and hold the trackways in a selected position of longi 
tudinal adjustment relative to each other. 

3. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe [to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi- 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal swing 
ing movement bodily about an axis common to the track 
ways and for rotational movement about an axis spaced 
horizontally from said common axis to allow the tong 
to be moved into and out of a position extending over 
the bore for engagement with the pipe and means posi 
tioned for coaction with the trackways to impart relative 
longitudinal movement to and hold the trackways in a 
selected position of longitudinal adjustment relative to 
each other. 

4. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal rota 
tional movement into and out of a position extending 
over the bore for engagement with the pipe, and hydraulic 
means positioned for coaction with the trackways to 
extend the trackways to and hold the trackways in a 
selected position of extension relative to each other. 

5. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, or supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal swing 
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ing movement bodily about an axis common to the track 
ways to position the tong over the bore for engagement 
with the pipe and hydraulic means positioned for coaction 
with the trackways to extend the trackways and hold the 
trackways in a selected position of extension relative 
to each other. 

6. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal swing~ 
ing movement bodily about an axis common to the track 
ways and for rotational movement about an axis spaced 
horizontally from said common axis to’ allow the tong 
to be moved into and out of a position extending over 
the bore for engagement with the pipe and hydraulic 
means positioned for coaction vw'th the trackways to 
extend the trackways and to hold the trackways in a 
selected position of extension relative to each other. 

7. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal rota 
tional movement into and out of a position extending 
over the bore for engagement with the pipe, and means 
for imparting relative longitudinal movement to the 
trackways to extend the trackways including hydraulically 
extensible means supported on an axis common to the 
trackways and yieldable means positioned for coaction 
with said extensible means and one of said trackways to 
yieldingly resist relative longitudinal movement of the 
trackways in a direction to retract the trackways. 

8. In apparatus for connecting and disconnecting 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate the same, of supporting and posi 
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tioning mechanism for the tong comprising inner and ‘ 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi 
tudinal movement relative to each other adjacent a well 
bore, means for 'movably supporting the tong on the 
upper end of one of the trackways for horizontal rota 
tional movement into and out of a position extending 
over the bore for engagement with the pipe, and extensible 
means positioned for coaction with the trackways to 
impart relative longitudinal movement to the trackways 
in a direction to extend the trackways and including ‘ 
yieldable means positioned to yieldingly resist relative 
longitudinal movement of the trackways in a direction 
to retract the trackways. 

9. In apparatus for connecting and disconnecting‘ 
threaded joints in a well pipe string, the combination 
with a power tong adapted to be grippingly engaged with 
a well pipe to rotate thesame, of supporting and posi- i 
tioning mechanism for the tong comprising inner and 
outer telescopingly arranged trackways, means for sup 
porting the trackways in an upright position for longi- i 
tudinal movement relative to each other adjacent a well 
bore, means for movably supporting the tong on the 
upper end of one of the trackways for horizontal swing— 
ing movement bodily about an axis common to the track 
ways and for rotational movement about an axis spaced 
horizontally from said common axis to allow the tong to 
be moved into and out of a position extending over the 
bore for engagement with the pipe and extensible means‘ 
positioned for coaction with the trackways to impart rela~ 
tive longitudinal movement to the trackways in a direction 
to extend the trackways and including yieldable means 
positioned to yieldingly resist relative longitudinal move 
ment of the trackways in a direction to retract the 
trackways. 
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