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3,145,785 
EXPANSIBLE DRILL COLLAR STABILIZER 

Jackson M. Kelluer, Tulsa, Gkla, assignor to Jersey Pro 
duction Research Company, a corporation of Delaware 

Filed Feb. 15, 1%0, Ser. No. 8,789 
16 Claims. (Cl. 175-73) 

The present invention relates to apparatus useful for 
drilling boreholes in the earth and more particularly re 
lates to an improved drill collar stabilizer for straighten 
ing crooked boreholes during rotary drilling operations. 
In still greater particularity, the invention relates to a 
drill collar stabilizer provided with a telescoping structure 
which permits expansion of the stabilzer ribs within the 
borehole. 

It is conventional during the rotary drilling of oil wells, 
gas wells and similar boreholes in the earth to employ 
a series of heavy drill collars near the lower end of the 
rotary drill string in order to maintain high pressures be 
tween the drill bit and the formation beneath the bit and 
at the same time keep the relatively thin walled drill pipe 
in the upper part of the borehole in tension. This prevents 
buckling and ?exing of the pipe and greatly increases the 
drilling effectiveness of the bit. The drill collars thus em 
ployed are normally positioned just above the bit and may 
extend several hundred feet up the drill string. Because 
they are under compression, the collars themselves tend 
to buckle, however, even though the drill pipe does not. 
This buckling action, coupled with the tendency of dip 
ping, laminated strata to de?ect the bit, often leads to the 
drilling of crooked, sloping boreholes. In such a borehole, 
the weight of the drill collars below the point of last con 
tact with the borehole wall may be divided into two com 
ponents: one acting along the axis of the collars and a 
second acting normal to the ?rst toward the low side of 
the borehole. This second component is usually referred 
to as the pendulum force. The portion of the drill string 
above the point of last contact which is under compression 
results in an additional force which is transmitted axially 
by the drill collars to the bit and is in effect applied from 
the point of last contact at an angle to the vertical greater 
than the deviation angle. Ignoring effects due to the 
heterogeneity of the formation being drilled, the bit will 
advance in the direction of the resultant of the pendulum 
force and the forces transmitted axially to the bit by the 
drill collars. If the angle of this resultant to the vertical 
exceeds the deviation angle, continued drilling will result 
in an increase in deviation; whereas a decrease in deviation 
will occur with continued drilling if the angle of the re 
sultant is less than the deviation angle. The angle which 
the resultant makes with the vertical can be reduced by 
changing the pendulum force, by changing the forces trans 
mitted axially to the bit by the drill collars, or by chang 
ing the direction in which the axially-transmitted forces 
are applied to the bit. 
The method generally employed for correcting devia 

tion during a rotary drilling operation is to place a drill 
collar stabilizer in the drill string at a point some distance 
above the bit in order to hold the drill collars away from 
the borehole wall. This raises the point of contact be 
tween the drill string and wall and thus increases the mag 
nitude of the pendulum force acting on the bit. It also 
decreases the angle to the vertical at which the forces 
transmitted axially by the drill collars are applied to the 
bit. The point at which the stabilizer should be placed 
for maximum effectiveness depends upon the angle of in 
clination of the borehole, the diameter of the borehole 
and drill collar, the weight on the bit, and the type of 
formation being drilled. Generally the distance between 
the stabilizer and bit ranges from about 30 to about 100 
feet. The change in the forces acting on the bit when 
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the stabilizer is placed at the proper point counteracts the 
forces responsible for deviation of the borehole. 
The conventional drill collar stabilizer employed for the 

purpose described above is generally a tubular sub pro 
vided with lateral projections or ribs which, when the 
stabilizer is connected between adjacent drill collars, will 
bear on the sloping borehole wall and hold the collars 
away from the wall. The outer diameter of the ribs of 
such a stabilizer must be slightly smaller than the diam 
eter of the borehole in order to permit continuous down 
ward movement of the drill string as the drilling operation 
progresses. The outer diameter should be as large as pos 
sible, on the other hand, so that the drill collars can be 
held a maximum distance away from the borehole wall. 
Stabilizers employed heretofore have generally had ?xed 
projections or ribs made of rubber, steel or similar mate— 
rial. Experience has shown that stabilizers of this type 
are not wholly satisfactory because the projections or ribs 
tend to scrape against and snag the Walls of the borehole 
during trips to and from the surface. This often results 
in damage to the borehole wall and in some cases may 
cause the drill string to become stuck in the borehole. 
In addition, shales tend to accumulate on the projecting 
ribs as the stabilizer is pulled out of the hole and as a 
result the ribs are frequently torn or badly worn. 
The use of drill collar stabilizers provided with ribs or 

projections which will de?ect upon contact with the bore 
hole wall during trips into and out of the borehole has 
recently been suggested as a means for overcoming the 
di?iculties encountered with conventional stabilizers hav 
ing ?xed ribs. It is di?icult to make the projections on 
such a stabilizer resilient enough to avoid damage to the 
borehole wall during trips into and out of the borehole 
and yet make them stiif enough to resist the weight of the 
drill collars against the wall of the sloping borehole. 
Moreover, problems due to the accumulation of shales 
which tend to tear and abrade the ribs during trips into 
and out of the borehole are encountered despite the resili 
ency of the ribs. 
The present invention provides a new and improved 

drill collar stabilizer which avoids the di?iculties en 
countered with stabilizers available heretofore and thus 
makes the use of stabilizers more attractive for use in a 
variety of drilling operations where borehole deviations 
may be encountered. In accordance with the invention. 
the improved stabilizer thus provided utilizes a telescoping 
sub provided with elastic ribs which may be expanded or 
contracted in response to the motion of the sub. The 
weight of the drill collars below the sub is employed to 
hold the ribs in a retracted position during trips into the 
borehole. When this weight is taken up as the bit 
reaches the bottom of the hole and bears against the 
formation, the ribs are expanded and support the drill 
collars away from the borehole wall. Raising the drill 
string to withdraw it from the hole again retracts the 
ribs. The operation of the stabilizer is thus fully auto 
matic and does not require back rotation of the drill 
string or similar manipulation. It has been found that 
the improved stabilizer permits rapid tripping into and 
out of the borehole, reduces stabilizer damage due to , 
wear and abrasion during such tripping, and greatly de 
creases the likelihood of damage to the borehole wall. 
The exact nature and objects of the invention can best 

be understood by referring to the following detailed de 
scription of several embodiments of the improved drill 
collar stabilizer and to the accompanying drawings, in 
which: 
FIG. 1 is a partially-sectioned vertical view of one em 

bodiment of the stabilizer of the invention utilizing resil 
ient ribs mounted on the stabilizer sub so that the ribs 
are expanded as the effective length of the sub is re 
duced; 
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FIG. 1A is a fragmentary view showing in greater de- “ 
tail the splines or keys on the apparatus of FIG. 1; 

FIG. 2 is a cross-sectional view of the stabilizer shown 
in FIG. 1 taken about the line 2—2; 

FIG. 3 is a partially-sectioned vertical view of a stabi 
lizer similar to that shown in FIG. 1 but provided with 
a hearing which reduces the necessity for lubricating the 
apparatus; 
FIG. 3A is an enlarged view of the bearing sleeve 

utilized in the apparatus of FIG. 3; 
FIG. 4 is a partially-sectioned vertical view of a further 

embodiment of the stabilizer of the invention which uti 
lizes resilient ribs molded to expanded size, and 
FIG. 5 is a cross-sectional view through the stabilizer 

of FIG. 4 taken about the line 5-5. 
Referring ?rst to FIG. 1 of the drawings, it will be 

seen that the stabilizer depicted therein includes a gen 
erally tubular mandrel 11 which has three distinct but 
integral sections. At the upper end of the mandrel is a 
piston section 12 of enlarged outer diameter upon which 
are mounted wiper and seal ring 13 and wiper ring 14. 
The rings may be made of rubber, plastic, hemp or simi 
lar material resistant to oil, water and other ?uids which 
may be encountered or employed during rotary drilling 
operations. They are set in annular grooves in the 
outer surface of the piston and will normally be retained 
therein by their own elasticity. In some cases, however, 
non-resilient materials may be used for sealing purposes, 
in which event suitable retainer rings may be provided. 
Piston 12 is separated from the lower portion of mandrel 
11 by an annular, downwardly facing shoulder 15. 

Immediately below the piston section of the mandrel 
is an intermediate section 16 having a substantially uni 
form outer diameter somewhat smaller than the outer 
diameter of the piston. 
Keys or splines 17 are positioned on the outer surface 

of intermediate section 16 near the upper end thereof 
and serve to transfer torque to the mandrel. The splines 
extend parallel to the longitudinal axis of the mandrel 
and are preferably spaced at intervals about the entire 
surface of the intermediate section. At the lower end of 
intermediate section 16 is tapered shoulder 18 which 
serves to seat the mandrel in an annular sleeve to be de 
scribed hereafter. 
Below tapered shoulder 18 on mandrel 11 is lower 

section 19 which has an outer diameter somewhat less 
than that of the intermediate section. The lower end of 
section 19 is provided with threads 20 for connecting 
the mandrel to a collar 21 ?tted with a standard API tool 
joint pin 22. The upper rim of the collar surrounding the 
mandrel is provided with serrations 23 which, as will be 
explained hereafter, serve to restrict relative motion be 
tween the various parts of the stabilizer during wash 
over operations. The mandrel contains an axial passage 
24 for the circulation of ?uids through the stabilizer. 
The stabilizer assembly shown in FIG. 1 of the draw 

ings is also provided with a supporting structure which 
includes an upper housing 26 into which the upper end 
of mandrel 11 extends. At the upper end of the housing 
is a standard API tool joint box 27 by means of which 
the stabilizer may be connected to a conventional drill 
collar or section of drill pipe. Below box 27 the internal 
diameter of the housing is enlarged to form shoulder 28 
and cylinder 29. Piston 12 on the mandrel, including 
wiper and seal ring 13 and wiper ring 14, extends into 
the cylinder and is free to move axially with respect to 
the housing. The lower part of the housing is provided 
with internal threads 30. 

Connected to housing 26 by means of threads 30 is an 
intermediate section of the supporting structure, splined 
sleeve 31 which contains splines 32. The splines mate 
with those on the mandrel 11 and provide a means for 
transferring torque from the housing and sleeve to the 
mandrel. The length of the splines on sleeve 31 is suf 
?cient to permit axial movement of the piston section 
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4 
of the mandrel within the limits of cylinder 29. The 
splines are shown in greater detail in FIGURE 1A of 
the drawing. 

Tapered sleeve 33 at the lower end of the supporting 
structure is connected to the lower end of splined sleeve 
31 by means of threads 34. The internal diameter of the 
upper part of the tapered sleeve corresponds to that of 
the lower section of the splined sleeve. At an intermedi 
ate point on the tapered sleeve is internal shoulder 35, 
below which the inside diameter of the sleeve is reduced. 
The lower, outer edge of sleeve 33 is tapered as indicated 
by reference numeral 36. 

Elastic sleeve 37 is supported on the intermediate sec 
tion 16 of mandrel 11 and extends over the lower part of 
tapered sleeve 33 surrounding the mandrel. The elastic 
sleeve may be made of natural or synthetic rubber or 
similar elastic material and may be provided with rein 
forcing threads or ?laments of nylon, rayon or the like. 

Chloroprene and nitrile type synthetic rubbers are pre 
ferred because of their high resistance to deterioration in 
the presence of oils. Ribs 38 are molded or otherwise 
formed on the outer surface of the sleeve at spaced points 
about its circumference. The sleeve and rib con?gura 
tion is shown more clearly in FIG. 2 of the drawings. 
At its lower end the elastic sleeve is connected to a lower 
sleeve 39 provided with an internal shoulder 40 corre 
sponding to shoulder 18 on mandrel 11. The elastic 
sleeve and lower sleeve 39 may be interlocked as shown 
in FIG. 1 or may be connected by bands and rivets or 
the like. In some cases the sleeves may be bonded or 
cemented together. The lower edge of sleeve 39 is pro 
vided with serrations 41 which mate with serrations 23 
on collar 21. The faces of the serrations on the collar 
and sleeve should be inclined so that the collar can ro 
tate in a clockwise direction independently of the sleeve 
but will turn the sleeve when rotated counterclockwise. 

In using the embodiment of the invention shown in 
FIG. 1 of the drawings, the stabilizer is generally inserted 
in the drill collar section of the rotary drill string at a 
point ranging from about 30 to about 100 feet above the 
bit. The most effective distance will depend upon a num 
ber of factors, including the type of formation being 
drilled, the inclination of the borehole, the diameter of 
the bit and drill collars, and the weight to be used on the 
bit. It is generally preferred to survey the borehole just 
before the drill string is withdrawn, using an inclinometer 
or similar instrument, and then employ tables developed 
for that purpose to select the stabilizer position. Standard 
tables giving optimum stabilizer locations for various con 
ditions have been published and will be ‘familiar to those 
skilled in the art. After the stabilizer has been inserted 
at the proper place in the drill string, the string is lowered 
into the borehole. 

During trips into and out of the borehole, the stabilizer 
is supported by the upper part of the drill string attached 
to housing 26. The weight of the drill collars and bit 
below the stabilizer hold mandrel 11 in a downward po 
sition in cylinder 29 so that shoulder 15 on the mandrel 
rests upon the upper edge of splined sleeve 31. The 
stabilizer ribs 38 remain in the retracted position shown 
in FIGS. 1 and 2 of the drawings. When the bit reaches 
the bottom of the hole, the weight of the mandrel, lower 
drill collars, and bit is transferred from housing 26 to the 
formation. This prevents further movement of the man 
drel in a downward direction. Housing 26, splined sleeve 
31 and tapered sleeve 33 continue to move downward, 
however, due to the weight of the drill collars above the 
stabilizer. The tapered end 36 of sleeve 33 is forced 
downwardly beneath elastic sleeve 37, moving rib 38 on 
the sleeve outwardly into an expanded position. The 
elastic sleeve is attached to sleeve 39 which bears against 
collar 21 on the mandrel and hence cannot move with 
the tapered sleeve. Downward movement of the housing 
and associated sleeve thus continues until shoulder 28 
in the housing rests upon the top of piston 12 on the man 
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drel. At this point, the stabilizer ribs are fully expanded. 
The drilling operation may then be resumed. 

During drilling, torque from the drill string in the upper 
part of the borehole is transmitted through the stabilizer 
to the drill collars and bit below by splines 32 on the 
splined sleeve and matching'spline 17 on the mandrel. 
The outer diameter of the expanded stabilizer ribs is 
slightly less than the diameter of the bit and hence the 
stabilizer is free to slide along the walls of the borehole 
as the bit advances. Due to the absence of high contact 
pressures between the ribs and the wall of the hole and the 
relatively slow rate at which the stabilizer advances, Wear 
and abrasion of the rib due to friction is negligible. A 
metallic or similar abrasion-resistant surface may be 
bonded or otherwise attached to the outer face of each 
rib if desired, however. 

In a sloping borehole, the stabilizer holds the drill 
collars between the bit and stabilizer out of contact with 
the borehole wall and hence increases the pendulum 
‘force on the bit. This also reduces the angle to the ver 
tical at which forces are transmitted axially by the drill 
collars to the bit. As a result, the bit tends to drill in a 
more vertical direction. The stabilizer thus corrects or 
controls the deviation of the borehole. More weight can 
be applied to the bit to increase drilling effectiveness than 
could beif a stabilizer were not used. 
The stabilizer ribs 38 can readily be retracted to permit 

withdrawal of the drill string from the borehole. Raising 
the string from the surface causes housing 26 and sleeves 
31 and 33 to move upwardly with respect to the mandrel 
11 in elastic sleeve 37. The lower edge of the tapered 
sleeve 33 is pulled upwardly with respect to the elastic 
sleeve. and the ribs are retracted. Thereafter, shoulder 

10 

15 

15 engages the upper end of sleeve 31 and the entire ' 
stabilizer moves as a unit. Retraction of the ribs in this 
manner permits tripping without danger of damaging the 
borehole wall or injuring the stabilizer ribs. The likeli 
_-hood of the stabilizer becoming stuck in the borehole dur 
ing tripping is greatly reduced. 

In the event that the stabilizer should become stuck 
in the borehole, however, it can be removed by lowering 
a conventional washover tool over the drill string and 
milling off the ribs projecting from the surface to the 
stabilizer. A variety of washover tools suitable for this 
purpose are ‘available and will be familiar to those skilled 

Rotation of the elastic sleeve on the mandrel 
during such a washover operation is prevented by serra 
'tions 23 on collar 21 and matching serrations 41 on lower 
sleeve 39. The serrations lock together and prevent clock 
wise rotation of the sleeve with respect to the mandrel but 
do not interfere with the normal rotation of the mandrel 
within the sleeve during drilling. The elastic sleeve must 
be replaced following such a washover operation but 
other parts of the stabilizer are normally not damaged. 
This minimizes the cost of the washover operation and 
makes the use of the improved stabilizer considerably 
more attractive from an economic standpoint than the 
use of stabilizers having ?xed, integral ribs. 
The ribs on the stabilizer shown in FIGS. 1 and 2 of 

‘the drawing tend to rotate with the tool because of 
friction between the tapered sleeve and the elastic sleeve, 
although this tendency can be reduced somewhat by the 
use of a lubricant between the two sleeves. The embodi 
ment shown in FIG. 3 diifers from the earlier embodi 
ment in that such rotation does not occur. 
The stabilizer depicted in FIG. 3 is generally similar to 

that shown in FIGS. 1 and 2 but employs a bearing in 
the supporting structure to avoid friction between the 
tapered sleeve and the elastic sleeve. Mandrel 111 in 
FIG. 3 contains at its upper end piston section 112 upon 
which are mounted seal and wiper ring 113 and wiper ring 
114. Intermediate mandrel section 115 below the piston 
section has an outer diameter somewhat less than that of 
the piston section. Splines 116 are located on the inter 
mediate section near the upper end thereof. Lower man 
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6 
drel section 117 of reduced outer diameter is located below 
the intermediate section and is separated therefrom by 
shoulder 118. At its lower end the mandrel is connected 
by threads 119 to collar 120 which is provided with a 
standard API tool joint pin 121. The upper rim of collar 
12%) includes serrations 122 for use during washover op 
erations. Axial passage 123 through the mandrel and 
‘collar permits the circulation of drilling ?uid through the 
stabilizer. 

Cylindrical housing 124 at the upper end of the support 
ing structureon the stabilizer contains an API tool joint 
box 125 which communicates with a cylinder below 
shoulder 126 into which the piston section 112 of mandrel 
111 extends. Splines 127 on the inner wall of the housing 
mate with splines 116 on the mandrel and permit the 
transmission of torque. Connecting sleeve 128 of the 
supporting structure into which splines 127 extend is at 
tached to the lower end of the housing by means of 
threads 129. The connecting sleeve is in turn connected 
by threads 130 to bearing support 131 of the supporting 
structure. The bearing support contains an annular 
shoulder 132 which serves as the bearing surface. 

Bearing sleeve 133 of the supporting structure, shown 
in greater detail in FIGURE 3A of the drawing, which 
may be made of brass, steel, rubber, or similar material, 
is retained on the bearing support over shoulder 132 and 
is free to rotate thereon. The bearing sleeve contains 
internal lands 133a provided with shoulders 133b which 
‘bear against the upper surface of shoulder- 132 as the 
bearing sleeve turns with respect to the bearing support 
131. Windows 1330 permit ?uid to circulate between the 
lands to prevent the accumulation of solids in the sleeve. 
Tapered sleeve 134 at the lower end of the supporting 
structure is connected to the lower end of the bearing 
sleeve by threads 135. Elastic sleeve 136 is supported 
‘on the intermediate section of the mandrel and extends 
upwardly over the lower end of the tapered sleeve. Ribs 

Lower 
sleeve 138 is attached to the lower end of the elastic 
sleeve and contains an internal shoulder 139 which 
matches shoulder 118 on the mandrel. Serrations 140 
are provided on the lower sleeve for locking the sleeve 
and collar 120 for counterclockwise rotation. The collar 
and mandrel are free to rotate in clockwise direction in 
dependently of the sleeve. 

Operation of the stabilizer of FIG. 3 is similar to that 
of the embodiment depicted in FIGS. 1 and 2. The ribs 
137 are expanded outwardly into the position shown in 
FIG. 3 by downward movement of tapered sleeve 134 
beneath elastic sleeve 136. The bearing interconnecting 
the tapered sleeve and the upper assembly permits the 
tapered sleeve to remain stationary as the drill string is 
rotated and hence reduces friction on the elastic sleeve. 
Because of this reduced friction, lubrication of the sta 
bilizer is unnecessary. 
The embodiment of the invention shown in FIGS. 4 

and 5 of the drawings differs somewhat from the earlier 
described embodiments in that the stabilizer ribs are 
molded to full or expanded size on the stabilizer sub and 
are retracted for tripping purposes in response to tension 
from the elastic sleeve. 

Referring to FIG. 4, reference numeral 211 designates 
a stabilizer mandrel which contains an upper piston sec 
tion 212 bearing wiper ring 213 and seal ring 214. Be 
low the piston section, intermediate mandrel section 215 
of reduced diameter carries splines 216 on the outer sur 
face thereof. Lower mandrel section 217 is separated 
from the intermediate section by tapered shoulder 218. 
Threads 219 connect the mandrel to a collar 220 bearing 
an API tool joint pin 221 at its lower end. Serrations 
222 are located on the upper rim of the collar for use 
during washover operations. Mandrel bore 223 permits 
the circulation of ?uids through the apparatus. 

Housing 224 of the supporting structure at the upper 
end of the stabilizer assembly contains API tool joint box 
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225 and bore 226 which communicates with the bore of 
mandrel 211. Tapered sleeve 227 at the lower and of the 
supporting structure is connected to the lower end of the 
housing by threads 228. The sleeve is provided with 
splines 229 that mate with those on the mandrel, the 
latter being axially slidable in the sleeve. The outer di 
ameter of the sleeve is reduced below an annular shoul 
der 230 located at an intermeidate point thereon. A sec 
on shoulder 231 below shoulder 230 separates the inter 
mediate section of the sleeve from a lower section of 
slightly larger outside diameter. The lower skirt of 
sleeve 227 is tapered toward the mandrel as indicated 
by reference numeral 232. 
Upper sleeve 233 is positioned on tapered sleeve 227 

between shoulders 230 and 231 and is free to rotate and 
move axially thereon. Near its lower edge, sleeve 233 
contains an integral shoulder 234 which engages shoul 
der 231 on sleeve 227 and restricts its downward move 
ment. Elastic sleeve 235 of rubber or similar material 
is connected to the lower end of annular sleeve 233 and 
extends downwardly over tapered sleeve 227 below shoul 
der 231. Ribs 236 are molded into the elastic sleeve 
about solid inserts 237 spaced around the periphery of the 
stabilizer. The ribs are molded to the full or expanded 
size and are not bonded to the inserts. The cross-sectional 
area of the sleeve, including the ribs, should be essen 
tially uniform over its length. FIG. 5 of the drawing 
shows the ribs and inserts in cross section. Lower sleeve 
238 is attached to the lower edge of the elastic sleeve 
and is provided with an internal shoulder 239 which may 
seat against shoulder 218 on the mandrel. The lower 
edge of sleeve 238 contains serrations 240 which mate 
with those on collar 220 to permit clockwise rotation of 
the mandrel and collar independently of the elastic sleeve 
and upper and lower sleeves attached thereto and yet 
prevent independent rotation during washover operations. 
Resilient skirt 241 is positioned at the lower outer edge 
of sleeve 238 and bears upon the upper surface of collar 
220 to prevent engagement of the serrations on the col 
lar and sleeve in the absence of a downward force on 
the sleeve. 
During trips into and out of the borehole with the 

stabilizer shown in FIGS. 4 and 5 of the drawings, the 
weight of the drill collars and bit below the stabilizer 
holds mandrel 211 in a downward position within the 
assembly. Shoulder 218 on the mandrel seats against 
shoulder 239 on lower sleeve 238 and hence the elastic 
sleeve is pulled downwardly with the mandrel. Ribs 
236 and solid inserts 237 are held below the lower edge 
of tapered sleeve 227. Shoulder 231 on the tapered 
sleeve engages shoulder 234 on upper sleeve 233 and 
thus an upward force is exerted on the elastic sleeve. The 
resulting elongation of the sleeve due to the tension re 
duces the ribs to the retracted diameter. Because of the 
uniform cross section of the elastic sleeve, the elongation 
is substantially uniform over its length. Since the inserts 
are not bonded to the sleeve, they do not interfere with 
elongation. With the ribs thus retracted, there is little 
danger of damage to the ribs or borehole walls and little 
opportunity for the stabilizer to become stuck in the bore 
hole during tripping. 
The stabilizer ribs are automatically expanded when 

the drill string reaches the bottom of the borehole. The 
weight of the string above the stabilizer causes the hous 
ing and tapered sleeve to move downwardly around the 
mandrel. This reduces the tension on the elastic sleeve 
so that the ribs can expand outwardly into their normal 
position. The tapered sleeve moves down beneath the 
elastic sleeve and ribs to support them. The rib inserts 
provide lateral strength to resist the contact pressure be 
tween the ribs and the borehole wall. In this expanded 
position, the elastic sleeve is not under radial tension and 
hence the mandrel and tapered sleeve can rotate within 
the sleeve without building up high friction forces. This 
reduces the lubrication requirements of the stabilizer and 
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8 
provides a more dependable tool than can otherwise be 
obtained. 

It will be recognized that other modi?cations of the 
stabilizer of the invention can be made without depart 
ing from the scope of the invention. The ribs on the 
stabilizer depicted in FIGS. 1 and 2 of the drawings, for 
example, can be molded to expanded size. In this case, 
the ribs would not be retracted when the stabilizer sub 
is in the extended position shown in FIG. 1 of the draw 
ings but would nevertheless be free to move inwardly in 
response to light radial loads such as might be encountered 
when passing a bridged section of the borehole during 
tripping. Movement of the tapered sleeve beneath the 
elastic sleeve would support the stabilizer ribs when the 
stabilizer is in use without requiring that the sleeve be 
in radial tension. This would reduce the friction be 
tween the elastic sleeve and tapered sleeve and avoid 
the problem of lubricating the sleeves. 
What is claimed is: 
1. A drill collar stabilizer comprising a tubular sup 

porting structure having a tapered lower edge; a tubular 
mandrel having one end slidably positioned within said 
supporting structure and extending therefrom below said 
tapered edge in telescopic relationship to said supporting 
structure; means for limiting axial movement of said 
mandrel with respect to said supporting structure; an 
elastic sleeve having circumferentially-spaced ribs on the 
outer surface thereof, said elastic sleeve being rotatably 
mounted on said mandrel and extending upwardly over 
said tapered edge; means for limiting axial movement of 
said elastic sleeve with respect to said mandrel; and means 
for transmitting torque between said mandrel and said 
supporting structure. 

2. A stabilizer as de?ned by claim 1 wherein said sup 
porting structure includes an upper assembly, a lower 
sleeve, and a bearing section interconnecting said upper 
assembly and said lower sleeve. 

3. A stabilizer as de?ned by claim 1 wherein rotatable 
upper and lower sleeves are mounted on said supporting 
structure and mandrel respectively and the upper and 
lower ends of said elastic sleeve are attached to said up 
per and lower sleeves respectively. 

4. A stabilizer as de?ned by claim 1 wherein the nor 
mal inside diameter of the upper part of said elastic sleeve 
is greater than the outside diameter of the portion of said 
supporting structure over which said elastic sleeve 
extends. 

5. A stabilizer as de?ned by claim 1 wherein rib in 
serts are positioned beneath said elastic sleeve and are 
supported by said supporting structure over which said 
elastic sleeve extends. 

6. A drill collar stabilizer comprising a tubular sup 
porting structure provided at the upper end thereof with 
means for connecting said supporting structure to a rotary 
drill string, said structure having a tapered lower edge; 
a tubular mandrel axially slidable within said supporting 
structure and extending below said tapered edge in tele 
scopic relationship to said supporting structure, said 
mandrel including means for connecting the same to a 
rotary drill string below the mandrel; means interconnect 
ing said mandrel and said supporting structure for the 
transfer of torque from said supporting structure to said 
mandrel; means for limiting axial movement of said man 
drel with respect to said supporting structure; an elastic 
sleeve having integral ribs circumferentially spaced and 
extending longitudinally on the outer surface thereof, said 
elastic sleeve being rotatably mounted on said mandrel 
below said supporting structure and extending above the 
tapered edge thereof and said mandrel including means 
for limiting axial movement of said sleeve thereon; and 
means for limiting rotation of said elastic sleeve on said 
mandrel. 

7. A stabilizer as de?ned by claim 6 wherein said 
means for limiting rotation of said elastic sleeve includes 
a rotatable sleeve mounted on said mandrel and pro 
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vided with serrations which engage mating serrations on 
said mandrel and the lower end of said elastic sleeve is 
connected to said rotatable sleeve. 

8. A stabilizer as de?ned by claim 6 wherein said tu 
bular supporting structure includes a tubular upper as 
sembly, a lower sleeve, and an annular bearing sleeve 
which is attached to said lower sleeve and rotatable on 
said upper assembly. 

9. A stabilizer as de?ned by claim 6 wherein the nor 
mal inside diameter of said elastic sleeve is su?iciently 
large to permit rotation of said mandrel and the lower 
portion of said supporting structure therebeneath with 
out radial tension in said sleeve. 

10. A stabilizer as defined by claim 6 wherein a ro 
tatable sleeve is mounted on said supporting structure 
above said tapered edge and is attached to the upper end 
of said elastic sleeve and means are provided for limit 
ing axial movement of said rotatable sleeve on said sup 
porting structure. 

11. A drill collar stabilizer comprising a tubular sup 
porting structure adapted at the upper end to be con 
nected to a rotary drill string and having an elongated 
section of reduced outer diameter at the lower end, said 
supporting structure including internal splines; a tubular 
mandrel having external splines mating with said internal 
splines, said mandrel being axially slidable in said sup 
porting structure and extending therefrom below said 
elongated section and including means for connecting the 
same to a rotary drill string below the mandrel and said 
supporting structure including means for limiting axial‘ 
movement of said mandrel; a rotatable upper sleeve ex 
ternally mounted and axially slidable on said elongated 
section of said supporting structure, said supporting struc 
ture including means for limiting axial movement of said 
upper sleeve; a rotatable lower sleeve externally mounted 
and axially slidable on said mandrel below said support 
ing structure, said mandrel including means for limiting 
axial movement of said lower sleeve; and an elastic sleeve 
rotatable over said mandrel and said elongated section 
of said supporting structure connected at one end to said 
upper sleeve and at the other end to said lower sleeve, 
said elastic sleeve having circumferentially-spaced ex 
ternal ribs beneath which said elongated section of said 
supporting structure extends when said mandrel is in an 
upper position with respect to said supporting structure 
and which are below said elongated section when said 
mandrel is in a lower position with respect to said sup 
porting structure. 

12. A stabilizer as de?ned by claim 11 including rigid 
rib inserts over which said ribs on said elastic sleeve 
extend. 

13. A stabilizer as de?ned by claim 11 wherein said 
lower sleeve contains serrations on the lower edge there 
of and said mandrel includes an upperwardly facing 
shoulder containing matching serrations, said serrations 
being adapted to prevent clockwise rotation of said lower 
sleeve on said mandrel when said lower sleeve is in the 
lowermost position thereon. 

14. A drill collar stabilizer comprising a tubular upper 
assembly adapted at the upper end to be connected to a 
rotary drill string and having a section of reduced ex 
ternal diameter at the lower end, said upper assembly 
containing internal splines and said section of reduced 
diameter including an upwardly facing shoulder lo 
cated near the lower end thereof; a tubular mandrel hav 
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ing external splines mating with said internal splines, said 
mandrel being axially slidable in said upper assembly and 
extending therefrom below said section of reduced ex 
ternal diameter, said upper assembly including means for 
limiting axial movement of said mandrel therein, and said 
mandrel including means near the lower end thereof for 
connecting the same to a drill string; an annular sleeve 
having an internal downwardly facing shoulder rotatably 
mounted on said section of reduced diameter on said up 
per assembly, said shoulder on said sleeve bearing against 
said shoulder on said section of reduced external diam 
eter; an elongated sleeve rotatably mounted and axially 
slidable on said mandrel below said upper assembly, said 
elongated sleeve being connected to said annular sleeve 
on said upper assembly; a rotatable lower sleeve mounted 
and axially slidable on said mandrel below said elongated 
sleeve, said mandrel including means for limiting axial 
movement of said lower sleeve thereon; and an elastic 
sleeve rotatably mounted on said mandrel and extending 
upwardly over said elongated sleeve, said elastic sleeve 
being connected to said lower sleeve and having circum 
ferentially-spaced external ribs beneath which said elon 
gated sleeve extends when said mandrel is in an upper 
position with respect to said upper assembly and which 
are below said elongated sleeve when said mandrel is in 
a lower position with respect to said upper assembly. 

15. A stabilizer as de?ned by claim 14 wherein said 
annular sleeve contains internal longitudinal grooves 
through which ?uid may circulate between said sleeve 
and housing. 

16. A drill collar stabilizer comprising a tubular upper 
assembly adapted at the upper end to be connected to a 
rotary drill string and having an elongated section of re— 
duced external diameter at the lower end, said upper as 
sembly having internal splines; a tubular mandrel having 
external splines mating with said internal splines in said 
upper assembly, said mandrel being axially slidable in 
said upper assembly and extending therefrom below said 
section of reduced external diameter, said upper assem 
bly including means for limiting axial movement of said 
mandrel therein and said mandrel including means for 
connecting the same to a drill string below the mandrel; 
a rotatable sleeve mounted and axially slidable on said 
mandrel below said elongated section of reduced external 
diameter on said upper assembly, said mandrel including 
means for limiting axial movement of said rotatable sleeve 
thereon; and an elastic sleeve rotatably mounted on said 
mandrel and extending upwardly over said elongated sec 
tion of reduced diameter on said upper assembly, said 
elastic sleeve being connected to said rigid sleeve and 
having circumferentially-spaced external ribs beneath 
which said elongated section of reduced diameter extends 
when said mandrel is in an upper position with respect to 
said upper assembly and which are below said elongated 
section of reduced diameter when said mandrel is in a 
lower position with respect to said upper assembly. 
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