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Patented June 2, 1953 2,640,735 
UNITED STATES PATENT OFFICE 

2,640,735 
: STABILIZER FORDRILLCOLARSAND. 

DR, PPE 

Fred A. Scott, Midland, and Floyd L. Scott, Hous 
gton, Tex, assignors to Hughes Tool Company, 
sHeuston, Tex., a, corporation of:Delaware: 
Application February:17, 1947, Serial No. 729,142 

(Cl.308-4) 4 Claims. 

This, invention relates to: the art of rotary:Well 
drilling-and more particularly to the stabilization 
of a string of drillpipe and/or drill collars dur 
ings. Such drilling. 
In the rotary method of drilling wells the bore 

hole is formed by attaching a bit upon the lower 
end of a drill string, such string-and-bit being 
rotated by means of power applied at the sur 
face. Weight may be applied to the bit...byper 
mitting the drill string or stem, comprising inter 
connected drill pipe-sections, to rest in part upon 
the bit. In some cases, however, a weight of 
40,000 to 50,000 lbs...is needed for effective drilling. 
In such a case it is impractical to , apply this 
weight...by means of the superposed drill-stemas 
considerable flexing of the stem thereby occurs 
With resulting damage. to the stem...and products. 
tion of a crooked hole. To avoid this condition, 
it is customary to provide a series of drill collars. 
adjacent, the bit; and these drill collars are relied 
upon to provide the necessary weight upon the 
bit to effect advancement thereof. 

Warious factors involved in drilling CauSeine 
stability, in the rotating drill-string, whether such 
string, comprises. Only drill, stem. Sections.or, in 
combination therewith, a plurality of drill collars. 
Such instability...contributes greatly to...any tends, 
ency to produce a crooked hole, and also pro 
duces destructive effect upon the drills stringit 
self. The present invention is concerned. With 
and it is...an.object of the invention...to, provide.a. 
stabilizer. to be used in the-drill-string so, that in 
stability.thereof, is minimized. Another object is 
to provide...a stabilizer whereby the drilling, Öfa. 
straight hole is effected, or a theretofore Crooked 
hole is straightened. 
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"Still another object of the invention is to pro 
vide a drill stem stabilizer that will "dampen the 
propagation of waves in the drill stem and there 
by minimize the production of alternating stresses 
which are superposed upon the normal 'stresses 
withina, drill'stem. : 
A still further object is to maintain elements. 

of the drill stem and tool joints out of 'contact 
with a surrounding casing or well bore wall 
whereby abrasion of such elements is minimized. 
Another object, of the invention is to provide a 

stabilizer that may be inserted at any suitable 
point or points in a drill string, Such device in 
cluding a swiveled portion resiliently engageable". 
with the Surrounding Walls of the Well bore. So 
that the drill stem...is stabilized. 
The invention-comprehends a device having a 

plurality of resilient, projections: extending:Ott 
wardly thereof. These projections engage: the 
walls of the surrounding. Wellibore" and their in 
herent stiffness serves to dampensany vibrations 
initiated in the-drill stem. 
Another object of the invention is to provide a 

stabilizer having outstanding i.projections which 
are sufficiently fiexible that the device is capable 
of passing obstructions, within the bore hole. 

Still another object of the invention is to pro 
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united upon its inner periphery at 2. 

vide a swiveling stabilizer for drill-stems in which 
a body; of resilient. material rotatably surrounds 
a journal portion of the drill stem and presents 
outwardly extending integral projections; to-en 
gage the surrounding walls, of the well. bore. 
A still further object of the invention is to pro 

wide a stabilizer including relatively rotatable 
parts, the: outermost of which presents outward 
ly extending resilient: stabilizing projections. 
“The foregoing, objects together with other, ob 

jects :and advantages of the invention will.be 
fully apparent from the following description 
considered in connection. With the accompanying 
drawings in which: 

Fig.1 is, a vertical elevational view of One: form 
of the invention: showing the normal position of 
the device. When in use in a Wellbore; 

Fig.2 is a vertical elevational view of an alter 
late form of stabilizer comprising a plurality of 
short. Sections; 

Fig. 3 is a horizontal sectional view taken on the 
line 3-3 of Fig.1; 

Fig.-4 is a short. Wertical section taken on line 
4-4 of Fig. 3. 
While the term "drill pipe' is used herein it...is 

to be understood that such term comprehends a 
drill string that. may comprise drillpipe sections: 
exclusively or may include: drill collars, used in 
the manner...above indicated. 
-The invention as shown in Fig. 1 of the draw 

ings: comprises a body section- or sub. , provided 
with pin. and box terminals: 2 and 3: so... that the 
Stabilizer can be readily, connected in a drill string 
between successive sections thereof. The centrait 
portion 4 of the subt, is reduced in cross-section 
thereby presenting upper and lower spaced shoul 
ders and 6, the assembly surrounding this re 
duced portion being. rotatably mounted, between 
these shoulders. 
The assembly 7, comprises a.metal sheath 

to which a body if, of resilient material, such 
as natural or synthetic rubber or , the like is 

This as 
Sembly is preferably formed in halves so that it 
can be readily placed about the reduced portion 4 
of the Sub and then secured in place as by weld 
ing along the meeting edges 3 of the sheath O. 
The sheath if 0 has a plurality of openings. 5. 

therein, in staggered relation throughout its cir 
Curference 'and for a selected portion of its 
length. The body includes projections; 6; 
which : extend outwardly through the openings 
5... Although these projections comprise re 

silientimaterial, yet, they possess sufficient in 
herentistiffness that their concerted action when 
ins, engagement with the surrounding...wall of a 
well bore, as shown at 7 in Figs. 1: and 2, is suf 
ficient to produce desired stabilizing of the drill 
string of which the stabilizer is, an element. 
The stabilizer must necessarily be capable of 

axial movement as it is lowered into a well or 
as drilling progresses. Furthermore, it mustribe 
also capable of passage through restrictions that 
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may exist within the well bore. The resilient 
nature of the projections 6 permits these pro 
jections to flex as necessary and thus permit. . . . 
such movement. To enhance flexibility pref 
erably the projections 6 are provided with cent 
tral bores 20 which extend inwardly from the 
ends 2 of the projections for the major portion 
of their length. . . . . . . . . 

To further facilitate reduction in the Over 
all cross section of the stabilizer and permit 

4 
tion thereof whereby the objects and advantages 
of the invention are attained. 
We claim: 
1. A stabilizer for drill stems comprising, a 

body of resilient material rotatably mounted 
upon at least a portion of the drill stem and 
having a plurality of resilient outwardly extend 
-ing projections thereon, and a sheath of rigid 

O 
movement thereof past obstructions in the well, 
the body is recessed at 22 within each of the 
openings 5 in the sheath. O. When a projec 
tion f6 is deflected it may, when necessary, par 
tially enter within such recess and in this mail 
ner the entire device may enter and pass through 
a restricted passage which is substantially the 
peripheral diameter of the sheath f3. - 
In order to minimize the contact area between 

the periphery of the sub and the inner pe 
riphery of the body , and also to facilitate the 
admission of well fluids to lubricate the Con 
tacting surfaces between the sub and the swiveled 
assembly , the inner periphery of the body 
has longitudinally extending flattened areas 23, 
as best seen in Fig. 3. In a similar manner the 
ends of the body are sinuously relieved as in 
dicated at 23, to provide Spaced points of Con 
tact With shoulders 5 and 6 and lubrication for 
the thrust between the assembly 7 and the re- : 
spective shoulders. This structure enables the 
assembly T to remain stationary within the Weil 
bore while the sub freely rotates therein as drill 
ing progreSSeS. 

It is to be understood, of course, that during 
drilling a flushing fluid is pumped downwardly 
through the passage 24 within the stabilizer and 
thence, after passing through the bit therebe 
low, moved upwardly within the space 25 about 
the stabilizer as such fluid returns to the Surface. 
The operation of the device as thus far de 

scribed is believed apparent from the foregoing 
description. By way of summary and further ill 
lustration it will be pointed out that a Selected 
number of the stabilizer units are incorporated 
in the drill string as it is lowered into the Well 
bore. As deemed necessary, units may be Suc 
cessively interconnected and/or may be pro 
vided at spaced points in the drill stem. When 
the bit is upon bottom, drilling progresses in the 
conventional manner, it being understood that 
the projections 6 extend outwardly and engage 
the wall of the well bore. As above pointed out, 
the inherent stiffness of these projections pro 
duce the desired stabilizing effect. 
To facilitate manufacture, repair and the pro 

duction of stabilizers of selected lengths, as well, 
to desirably distribute bearing stresses within the 
stabilizer structure, the device may be fabricated 
with a plurality of short assemblies 7 surround 
ing the sub as shown in Fig. 2. In this form 
of the invention the assemblies 7 are positioned 
within reduced areas on the sub whereby each 
assembly is rotatably mounted intermediate up 
per and lower shoulders 5’ and 6'. It seems ap 
parent that such structure permits flexibility in 
constructing a stabilizer unit of a desired length 
and selectively positioning the stabilizer assem 
blies along such length. 

Broadly, the invention comprehends a stabi 
lizer for use in drill strings when drilling Wells 
by the rotary method, it being understood that 
such stabilizer shall dampen any movement of 
the drill string transversely of the axis of rota 

material fitting closely upon said body and hav 
ing openings therein through which said pro 
jections pass for engagement with a surrounding 
wall to exert a stabilizing force upon the drill 
stem, the interior of said body having longitu 
dinally extending flattened areas to admit Well 
fluids between the body and the drill stem. 

2. A stabilizer for drill stems comprising, a 
body of resilient material rotatably mounted 
upon at least a portion of the drill stem and hav 
ing a plurality of resilient outwardly extending 
projections thereon, and a sheath of rigid ma 
terial fitting closely upon said body and having 
openings therein through which said projections 
pass for engagement with a surrounding Wall to 
exert a stabilizing force upon the drill Sten, 
said projections being hollow to permit flexing 
thereof as the drill stem and stabilizer move ax 
ially of an obstructed bole. 

3. A stabilizer for drill stems Comprising, a 
body of resilient material rotatably mounted 
upon at least a portion of the drill stem and 
having a plurality of resilient outwardly extend 
ing projections thereon, and a sheath of rigid 
material fitting closely upon Said body and hav 
ing openings therein through which Said pro 
jections pass for engaging with a Surrounding 
wall to exert a stabilizing force upon the drill 
stem, the material of the body being recessed at 

... said openings to enhance flexibility of the pro 
jections and to permit flexing of the projections 
to a position substantially within the peripheral 
surface of the sheath. 

4. A stabilizer for drill stems comprising, a sub 
for connection in the drill stem, Spaced shoul 
ders on said sub, a body of resilient material ro 
tatably surrounding said Sub between said shoul 
ders, a sheath of rigid material Surrounding Said 
resilient material and having a plurality of Open 
ings therein, and projections on Said body ex 
tending outwardly through said Openings to re 
siliently engage a surrounding wall and exert a 
stabilizing force upon the drill stem, at least one 
of the end surfaces of said body being intermit 
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tently relieved radially to provide spaced points 
of contact with the adjacent shoulder whereby 
well fluids are admitted to the shoulder and to 
the interior of the body. 

FRED A. SCOT. 
ELOYD L. SCOTT. 
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