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This invention relates to improvements in methods of 
and apparatus for straightening, testing, and strengthening 
tubular elements, such as oil well drill pipe, oil well tubing 
and the like. The instant application is a continuation-in 
part of my co-pending application entitled “Means for, 
and a Process of Straightening, Testing and Grading Well 
Pump Rods and Tubing,” ?led March 8, 1954, Serial No. 
414,614, and now abandoned. . 
As it is ‘Well known in the oil industry, drill pipe and 

well tubing frequently becomes bent, both through trans 
portation and use. Heretofore, it has been the practice to 
straighten such elements by holding the elements and ap 
plying a force transversely to the crooked portion. In 
straightening an element by this method, theelement is 
frequently weakened at various points along its length 
and is rendered potentially dangerous for future use. Fur 
thermore, the threads at each end of the pipe or tubing are 
frequently formed slightly out of alignment with the longi 
tudinal axis of the pipe. When such a pipe is straightened 
‘by the prior methods, the threads are not aligned with the 
remainder of the pipe. Therefore, when another joint of 
drill pipe or tubing is attached thereto, the joints will not 
be in alignment. In addition, no provision is ordinarily 
made for testing the strength of the straightened drill 
pipe or tubing, nor the alignment of the threads. As a re 
sult, the operating condition of the straightened pipe or 
tubing is not discovered until it has been run into an oil 
well and actually placed in operation. 
The present invention contemplates a novel method of 

straightening, testing and strengthening an entire joint of 
drill pipe, tubing or the like, wherein the pipe or tubing 
is, in effect, stressed to approximately its minimum tensile 
strength. The stressing or pulling is accomplished by 
grasping the opposite ends of the element through the me 
dium of its threads. Therefore, when the element is 
placed in tension, the threads will be aligned with the lon 
gitudinal axis of the element simultaneously with the‘ 
straightening operation. Furthermore, the threads will be 
tested for shearing strength, and the overall length of a 
drill pipe or tubing joint will be tested for tensile strength. 
By placing a length of drill pipe or tubing under tension 
to approximately or slightly above its minimum tensile 
strength, the granular structure is stress aligned to provide 
an end product having an increased and uniform strength 
throughout the length thereof. It will be apparent to those 
skilled in the art that such a method is particularly adapted 
for tubular elements having substantial strength in the 
threaded portions, such as drill pipe, upset tubing and the 
like. 
An important object of this invention is to provide a 

method of straightening and testing drill pipe and the like, 
wherein the drill pipe is placed under tension through the 
medium of the threads at each end thereof. 

Another object of this invention is to align the threads 
at each end of a drill pipe or the like simultaneously with 
the straightening of the drill pipe. 
A further object of this invention is to re-align the gran 
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ular structure of a metallic tubular element to straighten 
and strengthen the element. 
A still further object of this invention is to simultane 

ously straighten, test, and strengthen crooked or bent drill 
pipe and the like in one operation. I 

Another object of this invention is to provide an eco 
nomical and simple method of straightening, testing and 
strengthening drill pipe and the like. 

Other objects and advantages of this invention will be 
evident from the following detailed description, when 
taken in conjunction with the accompanying drawings, 
which illustrate my invention. 

In the drawings: 
Figure 1 is a plan view, partially schematic, of the 

necessary mechanism for carrying out my invention. 
Figure 2 is a sectional view taken along lines 2-2 of 

Fig. 1. 
Figure 3 is an enlarged view taken along the lines 3--3 

of Fig. 1. 
Figure 4 is another enlarged sectional view taken along 

lines 4—4 of Fig. 1. , 
Referring to the drawings in detail, and particularly 

Figs. 1 and 2, reference character 4 generally designates a 
straightening and testing machine comprising a pair of 
parallel and horizontally disposed support members 6 and 
8, preferably formed from angle iron as illustrated. A 
plurality of support legs 10 are rigidly attached to the 
members 6 and 8 to support the machine 4 at the desired 
height. And a plurality of braces 11 (only one of which 
is shown) are secured to the members 6 and 8 in spaced 
relation along the length of the machine 4 to retain the 
support members in the desired parallelrelationship. A 
transverse retaining plate 12 is rigidly secured to the ends 
14 and 16 of the members 6 and 8 for purposes as will 
be herinafter set forth. 

Hydraulic cylinders 18 are rigidly secured to each of the 
support members 6 and 8 in a parallel relationship. Each 
cylinder 18 is provided with a plunger 19 (see Fig. 2) re 
ciprocally disposed therein, and each plunger 19 has a 
plunger or piston rod 20 which extends outwardly from the 
end of the respective cylinder 18 in a direction away from 
the retaining plate 12. Another retaining plate 22 is rigidly 
secured to the outer ends of the plunger rods 20 for pur 
poses as will be hereinafter set forth. 
A hydraulic pump and control unit, schematically il 

lustrated at 24, is supported on the member 6 to supply 
?uid under pressure through a conduit 26 to the ends of 
the cylinders 18 opposite the plunger rods 20. The pump 
unit 24 (and associated mechanism) is preferably of the 
type shown in my co-pending application entitled “Auto 
matic Hydraulic Pressure Release Device,” ?led February 
1, 1954, Serial No. 407,481, to supply hydraulic fluid under 
pressure to the cylinders 18 until the resistance to the pres 
sure is slightly reduced. Springs 28 are interconnected to 
support members 6 and 8 and the retaining plate 22 to 
constantly urge the plungers 19 and rods 20 inwardly in 
the cylinders 18. 
The crooked drill pipe or the like 30 is secured to the 

retaining plates 12 and 22 by threaded pull pins 32 and 34. 
As shown in Fig. 3, the pull pin 32 comprises a cylindrical 
body member 36 of a size to extend through an aperture 
38 formed in the central portion of the retaining plate 12. 
The inner end 40 of the body 36 is counterbored and 
threaded at 50 to receive the male threaded end 52 of the 
drill pipe 30. A circumferential ?ange 54 extends out 
wardly from the central portion of the body 36 to abut the 
outer face 56 of the retaining plate 12 around the aperture 
38. Suitable V-braces 58 are preferably secured to the 
body 36 outwardly of the ?ange 54 to prevent bending of 
the ?ange 54 outwardly over the outer end of the pin 32. 
The pull pin 34 (see Fig. 4) is also provided with a 
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"cylindrical'body'portion‘??-of a size to extend through an 
aperture62 formed in'the central portion of the retaining 
plate 22. The apertures 62 ‘and 38 are formed in align 
ment on an axis parallel with the cylinders 18 to assure a 
truev straightening‘of‘ the drill pipe '30 as willlbe'hereinafter 
set forth. The inner end 64 of1the‘body=60 isare'duced in 
diameter-and-threacled to receive the female threaded end 
66-‘of'the drillpipe 30. A‘c'ircumferentiall?ange 68 is'also 
provided around the central-portion of the pin 34 tol'abut 
the outer-face 70 of‘ the retaining plate 22 around the aper 
ture 62. Suitable‘V-braces 72 are-preferably securedrto'the 
body 60 to prevent bending‘of'the ?ange '68 when a pull is 
exerted on the inner end‘6'4 of the body 60. 

*In constructing the machine >'4,rthe retaining plates ‘12 
and '22 ‘are secured at'right angles to‘the-axis of the cyl 
inders 18, and, as previously-'noted,~the apertures 38 ‘and 
62 are formed in alignment. Furthermore,'thelinner faces 
of the pull pin ?anges '54 and 468, and the mating outer 
faces 56 and 70 of Ithe'retaining plates 112 and 22 respec 
tively, are preferably-rnachinedto provide a c'lose‘?t and 
position the pull pins 32 and 34 in alignment. 

Operation 
:In30peration oftthemachine 4, the crooked drillrpipe 

30 is placed between the support members 6 and 8, as illus 
trated in Fig. .1, and isthen secured to the pull pins 32 
‘and34. The pull :pins 32 and.34 ‘are threaded tightly on 
the respective ends of the drill pipe 30. The pumping unit 
'24 is then placed in operation to supply fluid into the 
cylinders 18 and expand :or expel the plunger rods 20 
outwardlyfrom the cylinders 18 in a uniform manner. It 
will be observed that the pressure conduit v26 will supply 
an equal amount of:?uid.to each of the ‘cylinders 18 to 
move the piston rods 20-an equal distance and with an 
equal force. 
As the plunger rods 20 and retaining plate 22 are moved 

.ina direction away from the retaining plate 12, the pull 
pin .?anges;54iand-68 will contact the retaining plates 12 
and 22 respectively, and the drill pipe 30 will be placed 
under tension. The resulting tension will stress align the 
entire length of the .drill pipe 30. Simultaneously, the 
threaded engagementof the pull pins 32 and 34 with the 
opposite ends of the drill pipe 30 will ‘test the shear 
strength of the drill pipe threads andalign the threads with 
the longitudinal axis of the drill pipe. 
'When a su?icient .forceis applied to bring the-drill pipe 

30’to.its yieldvpoint, the plunger 19 will begin'to move'in 
the cylinders 18 at a faster rate. Whereupon, the pump 
ingunit 24 will cease to operate and release=the hydraulic 
pressure in the cylinders 18. In placing the drill pipe 30 
under tension to. its yield point, or slightly beyond its min 
imum yield point, the pipe30 is adequately tested ‘for ten 
sile strength. It the pipe 30 has the desired tensile 
strength, .itbecomesstress aligned to provide an increased 
‘and uniform‘strengththroughout'the entire length thereof. 
.Ifthe pipe .30 is below a speci?ed tensile strength,'the pipe 
will be'slightly stretched to actuate the unit 24 and=release 
the hydraulic pressure in the cylinders 18 at a pressure 
(asindicated by the unit '24) below the pressure required 
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to apply the calculated minimum stress, or--in some in 
>stances——the pipe will be parted. 
When the drill pipe 30 has been straightened, the pull 

pins 32 and 34 are unthreaded and the pipe 30 removed 
from the machine 4. Whereupon, the springs 28 will re 
tract the plunger rods 20 into the cylinders 18 and the 
machine will be ready for a subsequent straightening oper 
ation. 
From the foregoing, itis apparent that the present in 

vention provides'a novel method of straightening and test 
ing drillpipe and the like, wherein the drill pipe is placed 
under tension through the medium of the threads at each 
end thereof. The threads of the drill pipe are aligned with 
the longitudinal axis of the drill pipe simultaneously with 
the straightening operation, and the entire length of the 
drill pipe joint is stress aligned to assure uniform strength 
throughout. The present method is economical and simple 
to perform. 
Changes made be made‘in the combination'and arrange— 

ments of steps‘and operations as heretofore set‘forth‘in‘the 
speci?cation and shown‘in the drawings, it being under 
stood that any modi?cation in the precise embodiment of 
the invention'may'be made within the ‘scope of the follow 
ing claim without departing from the spirit'of theinven 

' tion. 

I claim: 
In a‘method of ‘straightening crooked pipe and the‘like 

'havingthreaded'ends, which consists of threading a pull 
'pin onto each end of ‘the pipe over substantially the entire 
length of the threaded area of the respective end of the 
‘pipe, forcing said pull pins in opposite directions along a 
common axis with a force at least as great as the minimum 
tensile strength of 'the ‘pipe at atmospheric temperature 
while allowing universal vpivotal ‘movement of ‘the pins 
whereby the axis of the threaded ends may be brought 
into axial ‘alignment with said common axis ‘during such 
application of‘force to straighten ‘the entire length of the 
pipe. 
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