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To all whom it may concern: 
Be it known that I, EDGAR E. GREVE, a 

citizen of the United States, residing at 
Pittsburgh, in the county of Allegheny and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Drill 
Stems for Rotary Drilling-Machines; and 
I do hereby declare the following to be a 
full, clear, and exact description of the in 
vention, such as will enable others skilled 
in the art to which it appertains to make 
and use the same. r 
My invention relates to the construction 

of sectional drill stems for rotary drilling 
machines, and especially to such stems 
where employed in connection with a rotary 
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table, or turn-table, and devices for impart 
ing the rotary motion of the table directly 
to the drill stem and drilling string as in 
drilling Artesian or oil wells. 
The object of my invention is to insure 

an uninterrupted and unimpeded feed of the 
drill stem and string as well as to facilitate 
the jumping of the drill when required. 

Heretofore the drill stems commonly em 
ployed have been of two general characters, 
viz., in the form of pipe having a circular 
cross section, in which case the means for 
transmitting the movement of the table to 
the drill stem has been of a character to 
grip, bite into, or indent the stem, thus im 
peding the drilling feed of the stem as well 
as causing a deterioration of the stem, or 
else the drill stem has been of non-circular 
or polygonal cross Section to provide means 
on the drill stem whereby the drill stem 
might be loosely held and the rotation of the 
table imparted thereto. In the latter case, 
the means for transmitting the motion of the 
rotary table to the drill stem and string has, 
where it engaged the drill stem, required to 
be of a configuration corresponding with the 
periphery of the drill stem, consequently 
any irregularities on the surface of the drill 
stem, other than those provided for, tend to 
interfere with and impede the feed and 
jumping of the drill. 

Drill stems as commonly employed with 
rotary drilling machines are required to be 
of from thirty to thirty-six feet in length, 
more or less, and for convenience in manu 
facture as well as in use are comprised of 
sections having screw thread connections. 
As a consequence, if the cross section of the 

stem is non-circular or polygonal it fre 
Quently happens that the abutting sections 
When Screwed together do not coincide and 
produce the uniform exterior surface of the 
steln necessary to permit an uninterrupted 
feed of the drill string and an unimpeded 
jumping of the drill. To overcome these 
objections insectional drill stems for rotary 
drilling machines, I interpose between the 
Sections of a drill stem a filler, preferably 
a compressible gasket of any suitable mate 
rial whereby the coincidence of the abutting 
sections may be secured without straining 
the threaded connections of the sections and 
without lost motion between the sections, 
and such a construction embodies the main 
feature of my invention. 
There are other, minor, features of inven 

tion involving particular combinations and 
elemental features of construction, all of 
which will hereinafter more fully appear. 
As a matter of illustration, and without 

intent of limitation thereby, I have chosen 
to show that form of my invention wherein 
are employed a drill stem of general cylin 
drical form with diametrically disposed ribs 
on its exterior and a rotary drilling machine 
having a rotary table with drive pins, a 
drive-ring and a bushing having a central 
aperture of non-circular cross section for 
the drill stem, said central aperture of the 
inner bushing corresponding with the cross 
Section of the drill stem, but it is to be un 
derstood that the drill stem may be of any 
other cross section which provides means 
for enabling the rotary movement of the 
table to be imparted to the drill stem, and 
the central opening of the bushing will cor 
respond to the cross-section chosen for the 
drill-stem. 

In the drawings chosen for the purpose of 
illustrating my invention, the scope whereof 
is pointed out in the claims, Figure 1 is a 
vertical sectional view of a hydraulic rotary 
drilling machine, and a view in elevation of 
a drill stem embodying my invention, parts 
of the drill stem broken away, showing the 
relations of the drill stem and the rotary 
table by which it is actuated. Fig. 2 is a 
horizontal sectional view of a portion of the 
rotary table, the drive-ring, the bushing, and 
the drill stem, taken in the plane of the line 
2-2, Fig. 1. Fig. 3 is a longitudinal cen 
tral section of a portion of a drill stem of 
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the character shown in Figs. 1 and 2, show 
ing the manner of connecting the sections 
thereof in accordance with my invention. 
Fig. 4 is a view in elevation of the portions 
of the two drill sections shown in Fig. 3; 
and Fig. 5 is a horizontal sectional view of a 
modified form of drill stem and the central 
bushing of the rotary table required to op 
erate the same. 

Like symbols refer to like parts where 
ever they occur. 
I will now proceed to describe my inven 

tion more fully so that others skilled in the 
art to which it appertains may apply the 
S30 

In the drawings, i indicates suitable 
skids or sills for the support of the bed 
plate 2 of a rotary table 9 with which a sec 
tional drill stem is employed. The bed 
plate 2 has an annular race-way 2 for the 
rolls 3 which support the rotary table, and 
on said bed-plate 2, radially disposed with 
relation to the annular race-way 2, is a pil 
low block or bearing 4 for the inner end of 
a driving shaft 5, the outer end of said driv 
ing shaft having a bearing in a second pil 
low block 4. On the shaft intermediate of 
the pillow blocks or bearings 4, 4 is a loose 
sprocket wheel 6 and a clutch 7 for connect 
ing the loose sprocket wheel to the shaft. 
The inner end of drive shaft 5 is provided 
with a pinion 8 secured to said shaft, which 
pinion engages an annular rack on the un 
der surface of the rotary table. 
9 indicates a rotary table provided with a 

central opening for the reception of bush 
ings and for the passage of a drill stem, and 
surrounding said central opening on the de 
pendent portions of the table is an annular 
race-way 9 corresponding to the race-way 2 
for the reception of rolls 3 on which said ro 
tary table 9 rests and travels. At the upper 
part and under surface of the rotary table 9 
is an annular rack 10 with which the pinion 
8 on driving shaft 5 meshes to cause the ro 
tation of the table 9, and in the periphery of 
the table intermediate of said rack 10 and 
race-way 9 is an annular groove 9 for the 
reception of a thrust ring 11. The thrust 
ring 11 may be made in sections bolted or 
otherwise connected when in place in groove 
9 and is provided with pendent straps or 
foot extensions 11 by which it is bolted to 
the bed-plate 2 to support the rotary table 9 
under the thrust of the drive shaft 5. 
12 indicates pin holes in the upper surface 

of the rotary table 9 for the reception of 
drive-pins 13 which drive pins are secured 
to the table by cross-pins 13 passed through 
radially disposed pin holes in the plane of 
the thrust groove 9. The drive-pins 13 
serve to cause the drive-ring or outer bush 
ing 14 to revolve with the table, and may 
also, when desired, be utilized as fulcrums 
on which to pivot levers for actuating slips. 

2,17,835 

14 and 15 indicate nested bushings for 
the central opening of the rotary table, the 
outer bushing 14 being a drive-ring for con 
municating the navement of the rotary table 
to the drill stem through the intermediary 
or inner bushing 15, which latter engages 
the drill stem. These bushings are loosely 
connected with each other and with the 
table so as to be readily removable from 
the table and from each other. In the pre 
ferred form these bushings are annular, the 
outer bushing or drive ring 14 having open 
ings 14 for the passage of drive-pins 13, 
and vertical grooves 14 for the reception of 
ribs or feathers 15 on the periphery of the 
inner bushing 15, and the inner bushing 15 
having on its interior grooves 15 for the 
reception of ribs or feathers on the drill 
stem. The outer bushing 14 is supported on 
the rotary table by the flange 14 through 
which the drive-pins 13 pass, and the inner 
bushing 15 is supported in the outer bush 
ing 14 by reason of the flange 15, the taper 
ing form of the central opening of bushing 
14 and the exterior tapering form of bush 
ing 15, as indicated in Fig.1 of the draw 
ings. While the drill stem is preferably of 
the cross section shown in the principal fig 
ures of the drawing, and the bushings annu 
lar, as shown in said figures, this is not es 
sential, as the drill stem and bushing may 
be of any form which will cause the drill 
stem to rotate with the bushings and the 
bushings to rotate with the table, as for in 
stance, polygonal in cross section as shown 
at 14, 15 and 16 in Fig. 5 of the drawings, 
provided always that the drill-stem opening 
is in the axis of rotation of the table. 

16 indicates one form of a sectional drill 
stem embodying my invention and adapted 
for use in connection with a rotary table 
having a bushing such as shown in Figs. 
1 and 2 of the drawings. Of course, the 
cross section of the drill stem must be of a 
character to be engaged by the inner bush 
ing if it is to be rotated thereby, therefore 
the drill stem 16, in the present instance, is 
shown as cylindrical, having at diametri 
cally opposite points on its periphery longi 
tudinal ribs or feathers 16 adapted to slide 
in the vertical grooves 15 of the inner bush 
ing 15. The drill stem as an entirety is 
usually some thirty feet in length, more 
or less, and is made up of sections about ten 
feet long, said sections having male and 
female threaded connections as at 16, Fig. 
3. In order to obtain an uninterrupted feed 
of the drill-stem and drill during the rota 
tion thereof by the rotary table, and an 
unimpeded vertical movement of the drill 
stem in the jumping of the drill it is essen 
tial that the abutting sections should be 
coincident, or the longitudinal elements of 
the abutting drill sections should be in aline 
ment. 
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In order to permit of the properalinement 
of the rib portions 16, or the coincidence 
of the abutting sections of a drill stem when 
the parts are screwed together, I insert in 
the joint between the sections a filler 17, 
preferably of a compressible nature, as for 
instance, a lead gasket. With such a gas 
ket or filler interposed between the sections 
there will be no difficulty experienced in 
alining the ribs 16", or causing the abut 
ting sections of the drill stem to coincide 
if sufficient force is exerted, and this can 
be effected without injury to the screw 
thread connections of the parts, and with 
out Sacrificing the coincidence of the longi 
tudinal elements, or the rigidity, of the drill 
stem. - 

To prevent any tendency of the sections 
to unscrew, the sections may be recessed at 
the joints and a plate 18 inserted and se 
cured by screws 19 as indicated in Figs. 3 
and 4 of the drawing. At the upper end 
of the upper section of the drill stem the 
ribs 16 may be, discontinued, as at 16°, or a 
suitable plain surface provided just below 
the collar 16 for attaching an elevator to 
the drill stem. 
Having thus described my invention, 

what I claim and desire to secure by Let 
ters Patent is: 

1. A drill stem comprised of sections hav 
ing a non-circular cross section and screw 
threaded connections, and fillers interposed 
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between the stem sections, whereby a stem 
having the corresponding elements of its 
surface in longitudinal alinement is obtained 
Without straining the threaded connections 
of the sections which comprise the stem. 

2. A drill stem comprised of sections hav 
ing a non-circular cross section and screw 
thread connections, and compressible fillers 
interposed between the stem sections, where 
by a stem having the corresponding ele 
ments of its surface in longitudinal aline 
ment is obtained without straining the 
threaded connections of the sections which 
comprise the stem. 

3. A drill stem comprised of sections hav 
ing a non-circular cross section and screw 
threaded connections, fillers interposed be 
tween the stem sections whereby a stem hav 
ing the corresponding elements of its sur 
face in longitudinal alinement is obtained 
without straining the threaded connections 
of the sections, and means whose Outer sur 
faces are flush with the surface of the drill 
stem for connecting the drill stem sections to 
prevent creeping and loss of alinement of 
the corresponding elements of the surface 
of the drill stem. 
In testimony whereof I affix my signature, 

in the presence of two subscribing witnesses. 
EDGAR. E. GREVE. 

Witnesses: 
K. H. SESSIONs, 
SAMUEL E. SwaRTZ. 
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