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DRLL COLLAR 

Edward B. Williams, Jr., Greenville, Tex., assignor of 
one-third to Edward B. Williams III, one-third to Joseph 
W. Williams, and one-third to David B. Williams, all 
of Greenville, Tex. 

Fied Mar. 16, 1965, Ser. No. 440,194 
7 Claims. (CI. 175-325) 

This invention relates to drill collars used in a drilling 
string for boring holes at substantial depths into the earth 
so as to maintain a stiff stem above the drill bit when 
the weight of the drill pipe is applied to the bottom of 
the bore hole for increasing the drilling rate and with 
out causing deviation of the bit. 
Such drill collars, prior to the present invention, con 

sist, of one or more stands that are inserted in a drilling 
string above the drill bit, and, being subject to weight of 
the drill pipe, tend to flex and corkscrew, so that the 
drill bit deviates from a straight course, resulting in a 
crooked hole. 
Attempts have been made to construct the drill col 

lars of extra heavy large diameter pipe, so as to get as 
much metal and weight into them as possible for impart 
ing the stiffness necessary for resisting flexing and cork 
screwing of the drill stem. However, when such drill 
collars fit more or less tightly in the bore hole, there is 
insufficient space to allow adequate circulation of the 
drilling fluid used to carry the cuttings to the top of the 
bore hole. Also, the drill collars are apt to wedge in 
the bore hole. When such drill collars of extra weight 
but smaller size are used to maintain adequate circula 
tion of the drilling fluid, they are not sufficiently stiff to 
eliminate corkscrewing and deviation of the drill bit. 
More recent attempts have been made to minimize 

deviation of the drill bit by construction of the drill 
collars so that a locking effect takes place to limit the 
extent to which corkscrewing can take place. Such con 
struction only minimizes deviation of the drill bit, and 
does not prevent drilling of a crooked hole. Also, the 
drill bit is apt to pick an angle of deviation in parts of 
the formation to take off at increasing angles under the 
corkscrew effect imparted by the drill collars. 

It is the object of the present invention to provide 
stands of drill collars constructed and arranged relative 
to each other for maintaining a straight drill stem above 
the bit that is backed by the wall of the bore hole, and 
thereby eliminate the force tending to deflect the drill 
bit from the vertical, while at the same time providing 
drill collars that remain loose in the hole 

Further objects of the invention are to provide drill 
collars that are eccentrically connected into the drilling 
string so that one diametrical side thereof is supported 
from flexing by the wall of the bore hole; and to provide 
the drill collars on the offset sides thereof with wear 
resistant ribs that are in contact with the wall of the 
bore hole. 

In carrying out the invention, the drill collars are pro 
vided with extra heavy cylindrical bodies preferably of 
larger diameter than the diameter of the drill pipe to 
which the cylindrical bodies are eccentrically connected 
by means of the tool joint connections on the ends there 
of, whereby the drill collars gyrate in continuous contact 
with the wall of the bore hole. Uniformity of support 
on the wall of the bore hole is attained by use of two 
or more collars arranged symmetrically about the axis 
of rotation, so as to maintain the support and stiffness 
required in maintaining linear alignment of the bit with 
the axis of rotation. 
The improved structure is illustrated in the accompany 

ing drawings, wherein: 
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FIG. 1 is a longitudinal section of a bore hole being 

drilled by a drilling string equipped with the usual drill 
collars, and illustrating the corkscrew deflection that takes 
place under load of the drill pipe. 

FIG. 2 is a similar section through a bore hole in which 
the drilling string includes drill collars constructed in 
accordance with the present invention, and showing the 
straight stem maintained therewith. 

FIG. 3 is an enlarged view of one of the drill collars 
constructed in accordance with the present invention, with 
an intermediate portion thereof removed to shorten the 
figure, the upper tool joint member of the drill collar 
being shown in section. 

FIG. 4 is a plan view of the upper end of the drill 
collar shown in FIG. 3. 
FIG. 5 is a cross section through the drill collar taken 

on the line 5-5 of FIG. 3. 
FIG. 6 is an enlarged fragmentary cross section to illus 

trate, in better detail, the contact rib. 
Referring more in detail to the drawings, and first to 

FIG. 1: 
1 designates a bore hole being drilled through earth 

formations by means of a rotary drill bit 2 which forms 
a part of a drilling string 3. The drilling string is made 
up of a series of stands of drill pipe 4 interconnected by 
the customary tool joints 5. The upper end of the drilling 
string is rotated by a suitable mechanism (not shown) to 
rotate the bit 2 and the drilling string is lowered on 
deepening the bore hole to maintain the weight of the 
drilling string 3 on the drill bit 2. Connected into the 
drilling string 3 between the lowermost drill pipe 4 
and drill bit 2 are a plurality of drill collars 6, connected 
together and into the drilling string by tool joints 7 in an 
attempt to maintain a stiff stem directly above the drill 
bit 2. 
The usual drill collars 6 comprise extra heavy pipe, 

which may or may not be of larger diameter than the 
drill pipe 4, the purpose being an attempt to provide 
Weight and stiffness at the lower end of the drilling string, 
to minimize as much as possible deviation of the drill 
bit 2 from a vertical course. However, when the full 
Weight of the drill pipe 4 and weight of the drill collars 
6 is applied to the drill bit 2 to increase the drilling rate 
thereof, the drill collars 6 are insufficient to maintain a 
stiff stem and they corkscrew in the bore hole 1, as shown 
in FIG. 1, with the result that the drill bit 2 is caused to 
deviate from the vertical. 

It is the purpose of the present invention to avoid 
the difficulty as shown in FIG. 2, by providing drill 
collars 8 and 9 constructed and located relatively to one 
another so that offset portions 10 and 11 gyrate in support 
by the wall 12 of the bore hole 1 (FIGS. 2 and 6) to 
eliminate corkscrewing of the drill collars 8 and 9, and 
thereby maintain a stiff drill stem 13 which constitutes 
the drill collar portion of the drilling string 3, so as to 
eliminate deviation of the drill bit 2 when the full weight 
of the drill pipe 4 is applied thereon. 
One of the drill collars of the present invention is best 

illustrated in FIG. 3, wherein the drill collar includes a 
substantially solid cylindrical body 14 of larger diameter 
than the drill pipe 4 to impart weight and stiffness into 
the drill stem 13. The tool joints of the drill collar 
comprise an internally threaded box 15 at the upper end 
thereof and an externally threaded pin 16 at the lower end 
thereof, of the size corresponding to pins and boxes of the 
tool joints of the drill pipe 4. In order to provide for 
gyration of the cylindrical body 14, the axis 17 of the drill 
collar is offset from the axis 18 of the tool joint members 
15 and 16. Thus the respective ends of the cylindrical 
body 14 are in linear alignment with each other so that 
when the drill collar 8 is connected into the drilling string 
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3, the cylindrical body 14 thereof gyrates about the 
rotational axis 18 which is the axis of the drill bit. The 
drill collar 8 is provided with a longitudinal bore 19 that 
continues coaxially through the box and pin 15 and 16 to 
provide a continuation of the drilling fluid flow duct of the 
drilling string. It is obvious that one diametrical side 
of the drill collar has a relatively thin walled portion 20, 
and that the opposite wall portion is substantially massive, 
as indicated at 21, so that that side of the body of the 
drill collar contains sufficient metal to provide the neces 
sary strength, weight and stiffness in the drill collar. 
Located in the medial diameter of the cylindrical body and 
opposite the thin side 20 (FIGS. 4, 5 and 6) is a longi 
tudinal series of ribs 22 adapted to directly contact the 
wall 12 of the bore hole during rotation of the drill 
collar. The ends of the ribs 22 are preferably spaced 
from each other as indicated at 23, and the endmost ribs 
terminate short of roundings ends 24 of the cylindrical 
body joining with the tool joint members 15 and 16. The 
ribs 22 are secured to the face of the cylindrical body 14, 
preferably by welds 25 extending along sides thereof 
(FIGS. 4, 5 and 6). Since the ribs 22 provide the bearing 
portions 10 and 11 in contact with the wall 12 of the 
bore hole, the outer faces thereof carry parallel strips 
26 of wear resistant material, such as tungsten carbide 
alloy, that may be suitably secured to the ribs as by 
welding. The outer faces of the strips 26 are curved in 
correspondence with the curvature of the wall of the 
bore hole. The ribs 22, while contacting the wall of the 
bore hole, maintain a water space 27 substantially circum 
ferentially of the drill collar, and, therefore, eliminate 
channeling of the drilling fluid as it carries cuttings to 
the top of the bore hole. It is obvious that the cross 
sectional shape of the flow space 27 increases in capacity 
from the sides of the ribs 22 around to the opposite side 
of the drill collar, so that there is ample capacity for 
flow of the drilling fluid. 

In using the drill collars constructed as described, the 
pin 16 of the collar 9 is connected with the drill bit 
and lowered into the bore hole. The pin 16 of the collar 
8 is threaded into the box 15 of the collar 9, in which 
position the thick wall portions 21 are diametrically 
opposed with respect to each other, as shown in FIG. 2, 
and in position to engage diametrically opposite sides of 
the bore hole. After lowering the drill collars into the 
bore hole, the stands of drill pipe are connected with the 
box 15 of the upper collar and the assembly is lowered 
in the bore hole with the connection of each stand of 
drill pipe until the drill bit is bearing on the bottom of 
the hole. 
Upon rotation of the drilling string as in conventional 

practice, the portions 21 of the drill collars gyrate about 
the axis of the drilling string, with the wear resistant faces 
26 on the ribs 22 riding in contact with the wall of the 
bore hole, to maintain the stem of the bit which constitutes 
the drill collars in concentric relation with the bore hole 
when the load of the drill pipe is applied to the bit to 
increase the drilling speed thereof. The drill pipe, under 
load, tends to corkscrew, however, the stem portion of 
the drilling string is sufficiently rigid, with the support 
by the walls of the bore hole, to keep the drill bit from 
deviating from the vertical. There is also ample space 
for flow of the drilling fluid without interference by the 
drill collars. It is also obvious that each drill collar is 
loose in the hole, since it engages only side wall, so that 
there is no danger of a collar becoming stuck in the hole. 

If more than two drill collars are coupled into the 
drilling string, the portions 21 are positioned circum 
ferentially of the bore hole, so that the ribs contact the 
Wall in Symmetrical relation. 
What I claim and desire to secure by Letters Patent is: 
1. In a rotary drilling string comprising a drill pipe and 

a drill bit rotated by the drill pipe for drilling a bore hole, 
drill collars connecting the drill bit to the drill pipe 

to maintain a stiff stem above the drill bit for mini 

mizing deviation of the drill bit caused by corkscrew 
ing of the drill pipe under load, 

said drill collars each including an elongated body of 
less cross section than the bore hole made by the 
drill bit, and 

means connecting the drill collars in end to end rela 
tion with major portions of the drill collars offset 
outwardly from the axis of rotation and with said 
major portion of one drill collar spaced circumferen 
tially in symmetry with said major portion of the 
other to gyrate in contact with the wall of the bore 
hole. 

2. In a rotary drilling string comprising a drill pipe and 
a drill bit rotated by the drill pipe to drill a bore hole, 

drill collars connecting the drill bit to the drill pipe for 
maintaining a stiff stem above the drill bit and mini 
mizing deviation of the drill bit caused by corkscrew 
ing of the drill pipe under load, 

each drill collar including an elongated generally cylin 
drical body of less diameter than the bore hole made 
by the drill bit, and 

tool joint members eccentrically located on ends of 
said body for interconnecting said drill collars to 
gether with major portions of the drill collars offset 
outwardly from the axis of rotation and with said 
major portion of one drill collar spaced circumferen 
tially in symmetry with said major portion of the 
other to gyrate in contact with the wall of the bore 
hole for stabilizing the rotational axis of the bit. 

3. In a drilling string comprising a drill pipe and a drill 
bit rotated by the drill pipe, 

drill collars connecting the drill bit to the drill pipe for 
maintaining a stiff stem above the drill bit to mini 
mize deviation of the drill bit under load of the drill 
pipe, 

said drill collars each including an elongated cylindrical 
body of less diameter than the bore hole made by 
the drill bit, 

means eccentrically connecting ends of the drill collars 
to each other and into the drilling string to offset 
major portions of said collars in circumferentially 
spaced apart symmetry for gyration about the axis 
of rotation, and 

bearing ribs extending longitudinally of said portions 
for contact with the wall of the bore hole to retain 
said stem centered within the bore hole. 

4. In a rotary drilling string comprising a drill pipe and 
a drill bit rotated by the drill pipe for drilling a bore hole 
through earth formations, 
means for contacting the wall of the bore hole at a plu 

rality of points circumferentially of the bore hole 
and at different levels to retain the rotational axis 
of the drill bit in the axis of the bore hole to drill 
a substantially straight hole, 

said means comprising a plurality of elongated cylin 
drical body portions of larger outer diameter than 
the diameter of the drill pipe, 

and means connecting said means into the drilling 
string between the drill pipe and the drill bit to pro 
vide a stiff stem for the drill bit, 

said elongated cylindrical body portions being axially 
offset radially from the axis of rotation to provide 
longitudinal bearing portions in contact with the 
wall of the bore hole and spaced circumferentially 
about said axis of rotation to keep the rotational 
axis coaxial with the axis of the bore hole. 

5. In a rotary drilling string as described in claim 4, 
and in which the bearing portions comprise longitu 

dinally spaced ribs on the offset sides of the cylin 
drical body portions for passing drilling fluid to 
reduce the amount of drilling fluid swirled ahead of 
said cylindrical body portions. 

6. In a rotary drilling string comprising a drill pipe and 
a drill bit rotated by the drill pipe for drilling a bore hole 

75 through earth formations, 
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means for contacting the wall of the bore hole at a plu 
rality of points circumferentially of the bore hole to 
retain the rotational axis of the drill bit in the axis 
of the bore hole and thereby maintain a substantially 
straight hole, 

said means comprising drilling collars each having a 
cylindrical body of larger outer diameter than the 
diameter of the drill pipe, 

tool joint members on ends of the cylindrical bodies 
connecting the drilling collars together and the end 
most drilling collars to the drill pipe and the drill 
bit to provide a stiff stem for the drill bit, 

said axes of the cylindrical bodies being offset radially 
outwardly from the axis of the tool joint members 
to provide longitudinal bearing portions on said 
cylindrical body in contact with the wall of the bore 
hole and spaced circumferentially about said axis of 
rotation to keep the rotational axis of said stem 
coaxial with the axis of the bore hole to maintain the 
direction of the drill bit, 

and said cylindrical bodies having bores aligning with 
the axis of rotation to pass the drilling fluid from the 
drill pipe to the drill bit and whereby the major mass 
of the drilling collars are at one side of the axis of 
rotation. 

7. In a rotary drilling string comprising a drill pipe and 
a drill bit rotated by the drill pipe for drilling a bore hole 
through earth formations, 

a drill collar having a cylindrical body of larger outer 
diameter than the diameter of the drill pipe, 
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tool joint members on ends of the cylindrical body for 

connecting into the drilling string in providing a stiff 
stem for the drill bit, 

said axis of the cylindrical body being offset radially 
outwardly from the axis of the tool joint members, 

longitudinally spaced apart rib members on said offset 
side of the cylindrical body for bearing on the wall 
of the bore hole to cooperate in maintaining the di 
rection of the drill bit, 

and said cylindrical body having a straight bore align 
ing with the axis of the tool joints to pass drilling 
fluid from the drill pipe to the drill bit and whereby 
the major mass and stiffness of the drilling collar is 
at one side of the axis of rotation. 

References Cited by the Examiner 
UNITED STATES PATENTS 

1,590,422 6/1926 Collier ----------- 175-398 X 
1,954,166 4/1934 Campbell -------- 175-399 X 
2,164,348 7/1939 Ross -------------- 175-325 
2,173,309 9/1939 Monroe ------------- 175-76 
2,712,434 7/1955 Giles et al. ---------- 175-73 
2,745,635 5/1956 Zublin -------------- 175-76 
2,841,366 7/1958 Dunn ------------ 175-320 X 
2,891,769 6/1959 Page et al. ---------- 175. 76 
3,180,439 4/1965 Deely ----------- 175-325 X 
3,237,705 3/1966 Williams ----------- 175-406 

CHARLES E. O'CONNELL, Primary Examiner. 
R. E. FAVREAU, Assistant Examiner. 


