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ABSTRACT OF THE DESCLOSURE 
A drill guide attached to and made a part of a drilling 

string for centralizing a drill bit and collar assembly in a 
bore hole, including a bore wall engaging sleeve in which 
a part of the drilling string is journaled and anti-friction 
bearing means rotatably connecting the sleeve to said part 
of the drilling string and combining therewith to form pas 
Sages for the flow of drilling fluid between said part and 
the sleeve. 

This invention relates to a drill guide which is attached 
to and made a part of a drilling string for centralizing a 
drill bit and drill collar assembly in a bore hole to main 
tain the drill bit directed toward a predetermined target 
during the drilling operation. 
More particularly, it is an aim of the invention to pro 

vide a drill guide including a sleeve which is maintained 
Substantially stationary by frictional engagement with the 
wall of a bore hole and in which a body member, forming 
a part of the drilling string, is disposed for rotation and is 
maintained in a position axially of said sleeve. 
A further object of the invention is to provide a drill 

guide providing passages for the flow of drilling fluid 
therethrough. 
Another object of the invention is to provide a drill 

guide which reduces the torque normally caused by a drill 
string rubbing on the wall of the bore hole. 

Various other objects and advantages of the invention 
will hereinafter become more fully apparent from the fol 
lowing description of the drawings, illustrating a presently 
preferred embodiment thereof, and wherein: 
FIGURE 1 is a side elevational view of the drill guide; 
FIGURE 2 is a cross sectional view thereof taken sub 

stantially along a plane as indicated by the line 2-2 of 
FIGURE 1; 
FIGURE 3 is a longitudinal sectional view taken sub 

stantially along a plane as indicated by the line 3-3 of 
FIGURE 1; 
FiGURE 4 is a cross sectional view taken substantially 

along a plane as indicated by the line 4-4 of FIGURE 1; 
FIGURE 5 is an enlarged fragmentary longitudinal 

sectional view, taken substantially along a plane as in 
dicated by the line 5-5 of FIGURE 1, and 
FIGURE 6 is an enlarged fragmentary longitudinal sec 

tional view taken substantially along a plane as indicated 
by the line 6-6 of FIGURE 4. 

Referring more specifically to the drawings, the drill 
guide in its entirety is designated generally 8 and includes 
an elongate rigid body member 9 of circular cross section 
having a centrally disposed bore 10 extending longitudi 
nally therethrough. The body 9 is provided with four 
longitudinally extending circumferentially spaced grooves 
11 for accommodating inner portions of four correspond 
ing ribs 12 which may be secured to the body 9 in any 
conventional manner, with inner portions thereof con 
formably fitting in the grooves 11, as seen in FIGURES 
3 and 4. Ribs 12 have substantially flat outer faces 13 
which are equally spaced from the longitudinal center of 
the body 9 and which preferably terminate in beveled 
ends 14. 

Each rib 12 is provided with six corresponding sockets 
15 which open through the outer face 13 thereof. Each 
socket 15 has parallel side walls 16, as seen in FIGURE 
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2 
4, and parallel top and bottom walls 17, as seen in FIG 
URE 6, which are disposed at right angles to the side 
walls 16, as seen in dotted lines in FIGURE 1. Each 
socket 15 has a rear wall 18 which is disposed parallel to 
the outer face 13 of the rib. Each of the sockets 15 of 
each of the ribs 12 contains a steel ball bearing 19 which 
is of a diameter less than the spacing between the socket 
walls i6 or the socket walls 17. Each ball bearing 19 has 
a diameter greater than the depth of the socket 15 and a 
radius less than the depth of said socket, so that less than 
one-half of the ball bearing protrudes from the socket 
when the ball bearing is abutting the rear wall 18, as seen 
in FIGURE 6. 
A rigid sleeve 20 of cylindrical cross section has an 

inner wall face 2 of a diameter somewhat greater than 
the spacing between the outer faces 13 of two oppositely 
disposed ribs 12, as clearly illustrated in FIGURES 2, 3 
and 4. The sleeve 20 has a smooth outer face 22 which is 
provided with beveled ends 23, and said sleeve is of a 
length less than the length of the ribs 12. The sleeve 20 
is provided with six annular internal grooves 24 which 
open through its inner face 20 and which are spaced apart 
distances corresponding to the spacing between the sockets 
15 of each rib 12. The grooves 24 are of a width corre 
Sponding to the spacing between the top and bottom walls 
i7 of each socket 15. The inner diameter of the sleeve 
20 and the depth of the grooves 24 are such that the ball 
bearings 19 protrude into said grooves to support the 
sleeve 20 concentrically around the body 9. It will be noted 
that each groove 24 is engaged by four ball bearings 19, 
one contained in the socket 15 of each rib 12, and said 
sockets and grooves form ball bearing races, and, in com 
bination with said ball bearings, constitute anti-friction 
bearing means for mounting the sleeve concentrically on 
the body 9. 
The sleeve 20 is provided with threaded openings 25 

one of which opens into each of the grooves 24 and which 
openings are normally closed by threaded plugs 26. The 
openings 25 and plugs 26 are staggered relative to one 
another, as seen in FIGURE 1. The openings 25 are of a 
diameter corresponding to the width of the grooves, as 
Seen in FIGURE 2, so that when the plugs 26 are re 
moved, ball bearings 19 can be applied to the sockets 15 
through said openings when the openings are in alignment 
with the sockets. It is for this reason that the openings are 
staggered, so that only a single opening will be in align 
ment with the socket in any position of rotation of the 
sleeve 22 on the body 9. The inner ends of the plugs 26 
are shaped to conform to the shape of the beds of the 
grooves 24 and are disposed flush therewith, as seen in 
FIGURE 5, so that the ball bearings 19 can roll unob 
structed across the inner ends of said plugs. 
The body 9 is interposed in and forms a part or section 

of an otherwise conventional drill string, not shown. The 
Smooth outer Surface 22 of the sleeve 20 is adapted to en 
gage the wall of a bore hole, not shown, to maintain the 
body member 9 and the drill string, of which it forms a 
part, Centered in the bore hole. The smooth outer surface 
22 of the sleeve enables the sleeve to slide readily 
longitudinally of the bore hole either as the drill string 
is being advanced downwardly therein or as being with 
drawn therefrom. However, said outer surface 22 fric 
tionally engages the wall of the bore hole to remain 
Substantially stationary, with respect to rotational mo 
tion, as the body member 9 rotates about its longi 
tudinal axis with the drill string, so that the sleeve 20 
forms a guide in which the body member 9 revolves 
and by which it is maintained centered with respect to 
said sleeve by the anti-friction bearing means 15, 19, 24 
and which anti-friction bearing means additionally func 
tions to support the sleeve on the body member 9. 
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The ribs 12 combine with the sleeve 20 to form four 
passages 27, as seen in FIGURES 2 and 4, through which 
drilling fluid may pass between the body member 9 and 
sleeve 20 and longitudinally thereof. 
A drill string may be provided with any number of drill 

guides 8, depending upon the length thereof. 
It will be readily apparent that the body 9 could be pro 

vided with three instead of four ribs 12 and with any num 
ber greater than four, if so desired. 

Various other modifications and changes are contem 
plated and may be resorted to without departing from the 
function or scope of the invention as hereinafter defined 
by the appended claims. 

I claim as my invention: 
. A drill guide comprising an elongated rigid body 

member forming a drill string section, a cylindrical guide 
sleeve having an outer bore wall engaging surface, anti 
friction bearing means rotatably mounting the sleeve on 
the body member and providing means journaling the 
body member to rotate in and be guided by the sleeve, 
said body member being provided with at least three lon 
gitudinally extending circumferentially spaced ribs pro 
truding outwardly therefrom and around which the sleeve 
is disposed, each rib having longitudinally spaced out 
wardly opening sockets, said sleeve having inwardly open 
ing annular grooves with which the sockets are aligned, 
and ball bearings confined in said sockets and grooves and 
rotatably connecting the sleeve to the body member, said 
sockets, grooves and ball bearings constituting said anti 
friction bearing means. 
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2. A drill guide comprising an elongated rigid body 

member forming a drill string section, a cylindrical guide 
sleeve having an outer bore wall engaging surface, anti 
friction bearing means rotatably mounting the sleeve on 
the body member and providing means journaling the 
body member to rotate in and be guided by the sleeve, 
said body member having longitudinally extending ribs 
protruding outwardly therefrom and provided with sockets 
forming bearing races of said anti-friction bearing means 
and around which the sleeve is disposed concentrically of 
the body member, said ribs combining with the body mem 
ber and sleeve to provide circumferentially spaced longi 
tudinal drilling fluid passages therebetween opening be 
yond the ends of the sleeve. 
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