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The present invention relates to power oper 
ated Wrenches especially adapted for unscrew 
ing and Screwing up the joints of well tubing 
and Sucker rod springs. 
The principal object of the invention is to 

provide an apparatus of the described type which 
is easy and quick to use, and which can be op 
erated by one man, thus saving both time and 
labor in the customarily tedious operation of 
pulling and replacing the tubing and sucker rod 
strings in deep wells. Other objects of the in 
vention are to provide readily interchangeable 
jaws of chucks for gripping different sizes of 
pipes and rods; to provide a movable chuck car 
rying head which can be applied to and removed 
from the tubing without moving the main body 
and motor of the machine; and to provide for 
the adequate and rigid support of said main 
body. m 

The invention is herein illustrated and de 
scribed as embodied in a machine for rotating 
the tubing and sucker rod Sections of a deep 
well for the purpose of screwing up and unscrew 
ing the joints thereof. It will be apparent, how 
ever, that the machine, if constructed of suit 
able size, may be used for rotating well casing sec 
tions, or for any other purpose for which a power 
wrench is useful. It should be understood, more 
over, that the form, construction and arrange 
ment of the several parts may be varied, within 
the limits of the claims hereto appended, with 
out departing from the spirit of the invention as 
set forth therein. 

Reference will be made to the accompanying 
drawings, wherein: 

Fig. 1 is a vertical part sectional view of a 
preferred embodiment of the invention as ap 
plied to the casing head and tubing string of a 
well. 

Fig. 2 is a horizontal section of the head, 
taken on the line 2-2 of Fig. 1. 

Fig. 3 is a transverse sectional detail of the 
chuck, taken. On the line 3 of Fig. 2 and en 
larged. 

Fig. 4 is a part sectional elevation of the head 
as applied to a sucker rod string. 

Fig. 5 is a horizontal Section on the line 5-5 
of Fig. 4. 

Fig. 6 is a perspective view of the complete 
machine. 

Fig. 7 is a side elevation of a portion of the 
machine, showing the clutch operating lever. 

In its preferred form, the machine comprises 
a main frame of carriage f provided with wheels 
2 adapted to rest movably upon the derrick 
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floor, and a swinging head 3 which carries the 
jaws for gripping the well tubing or sucker rods. 
Any suitable means may be used for anchoring 
the Carriage ff, either to the casing head Or to 
the derrick floor. For example, I have shown a 5 
forked clamp 4 extending from one end of the 
carriage and adapted to embrace the projecting 
head of the well casing 5, said clamp having set 
screws 6 by which it is rigidly secured to said , 
casing. At the rear end of the machine is an ex- 10 
tension f which may be secured to the floor 
by a bolt. 
The carriage supports an electric motor 

f8 and a gear and clutch housing 9. The hori 
zontal motor shaft 20,...Fig. 1, enters the rear end 5 
of said housing and has a pinion 2 fixed upon 
it, which meshes with an idler gear 22. A bevel 
pinion 23, secured to said idler, drives a bevel 
gear 24 secured upon a vertical shaft 25. A pin 
ion 26 on said shaft 25 drives a larger gear 27 20 
upon a second vertical shaft 28. A smaller gear 
29 is also secured upon said shaft 28. The gears. 
27 and 29 mesh respectively with gears 30 and 
3, both of which are independently rotatable 
upon a third vertical shaft 32, which is the driven 25 
shaft of the gear set. The gear 30 is secured to 
one member 33 of a friction cone clutch, the 
other member 34 thereof being slidable upon the 
shaft 32, but prevented from rotating thereon 
by a transverse pin or key 35. The lower face of 30 

, the sliding clutch member 34 is provided with 
dogs or jaws 36, which engage similar jaws 37 
On the gear 3. Thus when the clutch member 
34 is moved downwardly, the gear 3 is clutched 
to the shaft 32, and said shaft is driven, at a 35 
comparatively low speed, by the gears 29 and 3. 
When said clutch member is moved upwardly, 
the gear 30 is clutched to the shaft 32, which is 
then driven at a higher speed by the gears 27 
and 30. 
The clutch member 34 is shifted by a rod 38, . 

Secured to the transverse key 35 and extending 
downwardly through the center of the shaft; 32. 
At the bottom of said rod is a thrust collar 39 
connected with an arm 40 secured upon a rock as 
shaft 4 f, which extends to the side of the hous 
ing and is provided with a second arm 42, Fig. 7, 
connected by a link 43 with an operating lever 
44. Thus by moving said lever, the driven shaft 
32 may be started and stopped, and operated at 50 
two different speeds. Reversal of said shaft is 
accomplished by reversing the driving motor fe, 
The shaft 32 extends upwardly through the 

top of the housing f9, and drives the wrench jaw 
mounted within the head 3, as shown in Fig.1. 55 
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A tubular arm 45 extends upwardly from said 
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housing, and is connected therewith by a hinge 
joint 46. Within said arm is an extension 47 of 
the shaft 32, having two universal joints 48, and 
a slip joint 49. The arm 45 is also made with 
a slip joint 50, its two telescoping portions being 
prevented from turning upon each other by splines 
51. The head 3 is secured to the upper portion 
of the arm 45, and its weight is approximately 
balanced by a helical spring 52. 
The upper 'end 53 of the shaft extension 47 is 

journaled in the head 3, and has a gear 54 se 
cured upon it, which drives two trains of idler pin 
ions 55, Fig. 2. The outer end portion of said head 
3 carries a rotatable chuck carrier 56, Figs. 1 
and 2, in the form of a partial ring having a 
center aperture 57 and a radial slot 58 leading 
outwardly therefrom to its periphery, Said aper 
ture and slot being wide enough to slip over or 
around the largest tubing for which the machine 
is designed. The chuck carrier 56 is journaled 
in the head 3 by means of circular grooves 59 
in its upper and lower faces which engage cor 
responding flanges formed upon the inside of the 
head. The carrier 56 is provided with peripheral 
gear teeth, which mesh with the endmost idler 
pinions 55, said idlers being spaced apart Sufi 
ciently to span the gap 58 in the carrier gear, 
so that one idler is always in mesh thereWith. 
The outer end of the head is provided with a 
swinging gate or guard 60, which may be opened 
to permit it to pass around the tubing. It will 
thus be seen that the chuck carrier 56, which is 
rotated by the extension shaft 47, is firmly jour 
naled in the head 3, and positively driven by 
the gears 54 and 55, even though it is not a com 
plete circle, but has a gap in it to allow it to be 
slipped over the tubing string from the side. 
The upper face of the carrier 56 is recessed to 

receive a chuck 6, which is prevented from ro 
tating in said carrier by splines 62, Figs. 2 and 3. 
The upper plate of the head f3 is apertured to 
permit said chuck to be removed and replaced 
readily. Several different chucks are provided, 
all having the same exterior dimensions to make 
them interchangeable in the carrier 56. Each 
chuck is provided with a radial slot 63 aligned 
with the slot 58 in the carrier. The center por 
tions of the chucks are formed to fit and grip 
whatever object is to be rotated. In Figs, 2 and 
3 is shown a chuck adapted for gripping the well 
tubing 64, said chuck having a pair of toothed 
wedge jaws 65 slidably mounted upon undercut 
inclined guides 66, Fig. 3, and pressed inwardly 
by springs 67, thus forming an automatic pipe 
gripping chuck. The chuck 6 is reversible, i. e. 
it can be placed either side up in the carrier 56 
according to the direction of gripping desired. 
Another form of chuck, for gripping squared 
sucker rods, is shown at 6 f' in Fig. 5, having 
merely a rectangular central aperture 68 of suit 
able size to grip the squared portion of the Sucker 
rod 69. 
In operating the device, for instance in pulling 

the tubing string from a well, the tubing 64 is 
pulled up by the usual elevator and tackle, until 
a joint 70, Fig. 1, rises above the casing head. 
Tapered slips 7 are employed to hold the tubing 
string by gripping its second section at the cas 
ing head, in the usual manner. The carriage 

is then brought up, and anchored to the floor 
or casing head, or both, as circumstances may 
require. The swinging arm. 45, carrying the head 
3 with the proper chuck 6f therein, is then moved 
upwardly and said head and chuck are slipped 
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around the first tubing section, above the joint 
7 to be unscrewed. The motor is started and 
by proper manipulation of the clutch lever 44 
the upper tubing section is unscrewed, slowly at 
first and then faster when the threads become 
loosened. When the joint is unscrewed, the head 
3 and arm 45 are swung back out of the way, 

the carriage remaining in place, and the tub 
ing string is again raised to the next joint. 
In unscrewing the sucker rods, shown at 69 in 

Fig. 4, the operation is the same, except that a 
wrench 72 of common form is used to hold the 
lower rod section. This wrench can be held in 
any suitable manner, as for example by a chair 

attached to the head f3. 
It will be seen from the foregoing that the ma 

chine can be operated quickly and easily by One 
man. The carriage it, upon which the heavy 

O 

parts are mounted, need not be moved until the 
entire pulling job is finished, the head 3 being 
merely swung into and Out of operative position 
at each joint of tubing. The slip joints 49 and 50 
in the extension shaft and arm enable the head 
to rise or descend with the rotating tubing Sec 
tion. The chuck is engaged with and disengaged 
from the tubing merely by the act of moving the 

20 

25 

head into and out of operative position, the Only 
gate being the simple swinging guard 60 which 
can be opened and shut quickly and easily. By 
providing two spaced pinions 55 for driving the 
slotted chuck carrier 56, assuring the meshing of 
at least one pinion therewith at all times. I elimi 
nate the necessity for a complicated and trouble 
Some gate to complete the peripheral gear of said 
carrier. 
I claim:- 
1. A power wrench comprising a frame; a hol 

low arm connected thereWith for movement into 
and out of operating position; a head mounted 
directly upon and wholly supported by said arm; 
a work engaging chuck rotatably mounted in said 
head; a motor mounted on said frame; and a 
shaft journaled within said arm for transmitting 
power from said motor to said chuck. 

2. A power wrench comprising a frame; a hol 
low arm movably connected therewith; means for 
anchoring said frame; a work engaging chuck 
rotatably mounted on the upper end of Said arm 
and wholly supported thereby; a shaft journaled 
within said arm for rotating said chuck; and 
means mounted upon said frame for driving Said 
shaft. 

3. A power wrench comprising a frame; a hol 
low arm connected therewith for movement into 
and out of operating position; a head carried by 
the upper ends of Said arm and wholly Supported 
thereby; a work engaging chuck rotatably mount 
ed in said head; variable speed gearing mounted 
On Said frame; a shaft journaled within Said arm 
for transmitting power from said gearing to said 
chuck; and power means for driving Said gearing. 

4. A power wrench for well tubing comprising 
a carriage adapted to rest upon the derrick floor 
in proximity to the casing head; means for an 
choring said carriage; a Swinging arm rising from 
said carriage, said arm being movable toward 
and away from the well tubing; a rotatable chuck 
Carried by said arm for engagement with said 
tubing; power means mounted on said carriage; 
and an articulated shaft journaled in said arm 
Connecting Said power means with said chuck. 

5. A power wrench for well tubing comprising 
a carriage adapted to rest upon the derrick floor 
in proximity to the casing head; means for an 
choring said carriage; a movable arm secured to 
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and rising from said carriage; a rotatable chuck 
carried by said arm, said arm being mounted for 
movement upon said carriage to carry said chuck 
into and out of engagement with the well tubing, 
and said arm being extensible and retractible to 
enable said chuck to move up and down with said 
tubing; power means mounted on said carriage; 
and an articulated shaft journaled in said arm 
Connecting said power means with said chuck. 

6. A power wrench for well tubing comprising 
a carriage adapted to rest upon the derrick floor in 
proximity to the casing head; means for ann 
choring said carriage; a tubular telescoping. non 
rotatable arm having its lower end pivoted to 
Said carriage for movement toward and away 
from the well tubing; a rotatable chuck carried 
by the upper end of said arm for engagement with 
Said tubing; power means mounted on said car 
riage; and an articulated shaft journaled in said 
arm connecting said power means with said 
chuck. 

7. A power wrench comprising a frame; power 
means mounted thereon; a jointed movable arm 
extending therefron; a head carried by said 
arm, said head having a slot therein; a rotatable 
chuck in said head, said chuck having a central 
work engaging aperture and a slot extending out 
wardly therefrom to its periphery, the slot in said 
chuck corresponding with the slot in said head 
at One point in the rotation of said chuck; a 
partial gear carried by said chuck, said gear be 
ing interrupted at Said slot; a pair of pinions in 
said head meshing with said gear and spaced 
apart to bridge said slot; a driving gear mesh 
ing with said pinions; and a shaft journaled in 
Said arm for connecting said power means and 
Said driving gear. 

8. A power wrench comprising a frame; an up 
standing extensible arm connected therewith; a 
head mounted directly upon the upper end of 
said arm and wholly supported thereby; a work 
engaging chuck rotatably mounted in said head; 
a spring associated with said arm for partially 
supporting the weight of said head and chuck; 
and means for rotating said chuck. 

9. A power wrench comprising a frame; an up 
standing arm pivotally connected therewith for 
swinging movement in a vertical plane into and 
out of operative position; a work engaging chuck 
rotatably carried by said arm; and means for 
rotating said chuck. - 

3 
10. A power wrench comprising a frame; an 

extensible upstanding arm pivotally connected 
therewith for swinging movement in a vertical 
plane; a rotatable work engaging chuck carried 
by said arm; an articulated extensible shaft car 
ried by Said arm for rotating said chuck; and 
means mounted upon said frame for driving said 
shaft. 

ll. A power wrench for pipes, rods and the 
like comprising a rotatable chuck carrier having 
a central aperture and a slot extending outwardly 
therefrom to its periphery; a chuck removably 
mounted in Said carrier and provided with a slot 
aligned with the slot in said carrier; jaws mount 
ed in said chuck for gripping the work in one 
rotative direction, said chuck being bodily in 
vertible in said carrier to enable it to grip and 
turn the work in either direction; and means 
for rotating said carrier in either direction. 

12. A power wrench for pipes, rods and the 
like comprising a rotatable chuck carrier having 
a recessed upper face, a central aperture, and a 
slot extending outwardly therefrom to its pes 
riphery; a chuck removably seated in the recess 
of said carrier, said chuck having a slot aligned 
with the carrier slot; interengaging means upon 
said carrier and said chuck to prevent relative 
rotation; jaws mounted in said chuck for grip 
ping the work in One rotative direction, said 
chuck being bodily invertible in said carrier to 
enable it to grip and turn the work in either di 
rection; and means for rotating said carrier in 
either direction. 

13. A power wrench for pipes, rods and the 
like comprising a head having spaced horizontal 
plates; a chuck carrier between said plates, the 
adjacent faces of said carrier and said plates 
being provided with annular interengaging guide 
means whereby said carrier is rotatably mounted 
in said head; a chuck mounted upon said car 
rier, said chuck, said carrier, and said head being 
provided with aligned central work receiving 
apertures and slots leading outwardly therefrom; 
peripheral gear teeth formed upon said carrier, 
said gear being interrupted at said slot; a pair 
of pinions mounted in said head and engaging 
the carrier gear, said pinions being spaced apart 
to bridge said slot, whereby One pinion is always 
in engagement with said gear; and power means 
for rotating said pinions. 
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