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This invention relates to a drilling device for drilling 
holes in the earth; and, more particularly, to an exten 
sible drill pipe assembly for use with a self-propelled 
drilling rig in the drilling of shallow holes. 

In many earth drilling operations, such as in quarrying 
and in geophysical exploration, it is required to drill a 
number of shallow holes for receiving a blasting charge. 
Drilling rigs commonly used for such operations may be 
truck mounted or otherwise self-propelled and are pro 
vided with a mast which is raised to a generally vertical 
position during the drilling operation and which is folded 
down to a generally horizontal position when the rig is 
moved from place to place. With rigs of this type, the 
height of the mast is necessarily limited, in the interest 
of the portability of the rig; and the depth to which a 
hole which may be drilled without adding lengths of drill 
pipe is correspondingly limited. 

In some rigs of this type, means are provided for stor 
ing one or more extra lengths of drill pipe for use in 
drilling deeper holes. This necessitates extra equipment 
on the rig for storing the extra lengths of pipe, for mov 
ing the pipe between the stored position and the drilling 
position, and for making and breaking the pipe connec 
tions. As is well known, the necessary operations for 
adding and/or removing lengths of pipe of a drill string 
are time consuming. . - 

An object of this invention is to provide a self 
contained, extensible drill pipe assembly which may be 
normally stored in drilling position within a mast, when 
it is collapsed to a minimum length, and which may be 
extended, during the drilling operation, to a maximum 
length which is greater than the height of the mast. An 
other object of the invention is to provide an extensible 
kelly assembly for a drilling rig, of the type described, 
having a rotary table drive. 
The novel features of the invention, as well as addi 

tional objects and advantages thereof, will be understood 
more fully from the following description when read in 
connection with the accompanying drawings in which: 

FIG. 1 is a longitudinal sectional view of a telescoping 
kelly assembly according to the present invention, includ 
‘ing drive bushings for each portion of the kelly assembly, 
and showing the relation of the parts at the beginning 
of a drilling cycle; 
FIG. 2 is a transverse sectional view taken along the 

line 2—2 of FIG. 1 looking in the direction of the ap 
pended arrows; 

FIG. 3 is a transverse sectional view taken along the 
line 3—3 of FIG. 1; 
FIG. 4 is a partial longitudinal sectional View show 

ing the ‘relation of the parts of the assembly of FIG. 1 
at a later point in a drilling cycle; 
FIG. 5 is a partial longitudinal sectional view showing 

the relation of parts of the assembly of FIG. 1 at a still 
later point in the drilling cycle; 
FIG. 6 is a transverse sectional view taken along the line 

6-6 of FIG. 5; - 
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FIG. 7 is a transverse sectional view taken along the ' 
line 7—7 of FIG. 5; 
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FIG. 8 is a partial longitudinal sectional view showing 

the relation of parts of the assembly of FIG. 1 at a still 
later point in the drilling cycle. 

In the drawings, a preferred form of drill pipe assem- ' 
bly according to the present invention is shown as a tele- ' 
scoping kelly assembly for driving a rotary bit which is 
directly attached to the lower end of the assembly. As 
best shown in FIG. 1, the principal elements of this 
assembly comprise an outer drill pipe in the form of a‘ 
square kelly 11, an inner drill pipe in the form of a ?uted 
kelly 12 telescopically received within the square kelly, 
a square drive bushing 13 mounted on the square kelly 
11 and adapted to be driven by a rotary table, and a 
?uted drive bushing 14 mounted on the ?uted kelly 12 
and adapted to be coupled to the square drive bushing 13 
in driving relation during a portion of the drilling cycle. 
A rotary drill bit 15 is secured to the lower end of the 
square kelly 11; and a swivel coupling 16 is mounted on 
the upper end of the ?uted kelly 12 for the purpose of 
coupling a rotary swivel thereto. ' 
The exterior surface of the outer or square skelly 11 

is square in cross section throughout its length, as best 
shown in FIGS. 2 and 3, for accommodation'by the square 
opening of the square drive bushing 13. The kelly is pro 
vided with a cylindrical bore ‘19 which extends from the 
upper end to a point adjacent the lower end. At the lower 
end, the bore is reduced to de?ne a thickened wall portion 
20 into which are formed an internal thread 2i]. opening 
from the lower end of the kelly for the purpose of se 
curing the drill bit 15 thereto, and an internal thread 22 
for the purpose of coupling the ?uted kelly 12in the tele 
scoped relation, as will be described. If it is assumed 
that the telescoping kelly assembly is rotated clockwise, 

_ as viewed from the top of the assembly, the bit thread 21 
will be a right-hand thread and the thread 22 will be a 
left-hand thread, for reasons which will become apparent. 
The hand of other threads, whichwill be referred to, will 
be in relation to this same assumed direction of rotation. 
An internal right-hand thread 23 is provided at the 

upper end of the square kelly 11 merging with the bore 
19, for the purpose of coupling the ?uted kelly in ex 
tended relation, as will be described. 

Adjacent to the upper end of the square kelly, there is 
provided a peripheral groove 24, as best shown in FIGS. 
1, 2 and 7, the base of the groove being cylindrical and 
having a diameter equivalent to the smallest dimension 
of the square section. This groove 24 is provided for 
accommodating a C-shaped retainer plate 25, best shown 
in FIG. 7, for the purpose of supporting the square kelly 
11 ‘when it is uncoupled from the ?uted kelly 12. The 
retainer plate 25 has a circular periphery and is provided 
with a slot 26 having a width corresponding to the diam 
eter of the groove 24, the base of the slot 26 de?ning a 
semicircle having the same diameter and being concentric 
with the circular periphery of the retainer, As best 
shown in FIGS. 5 and 7, the retainer 25 is inserted in the 
groove 24, de?ning a stop member lying in a plane trans 
verse to the longitudinal axis of the square kelly. In this 
assembled relation, the circular periphery of the retainer 
de?nes a portion of a ‘circle concentric with the longitudi 
nalnal axis of the kelly. When the retainer rests on the 
top of the square drive bushing 13 for the purpose of sup 
porting the square kelly 11, the retainer 25 is prevented 
from being dislodged from its concentric supporting posi 
tion since it is con?ned by the ring handle of the square - 
drive bushing. This supporting function of the retainer 
25 will be described more fully in connection with the op 
eration of the device. 



3,255,612 
3 

The inner or ?uted kelly 12 comprises a generally tubu 
lar member having a through bore, and having a cylin 
drical exterior surface which is dimensioned for a rela 
tively close ?t within the bore 19 of the square kelly. 
The upper end of the ?uted kelly is provided with an in 
ternal left-hand thread 28 merging with the bore, for re 
ceiving the external left hand thread of the swivel cou 
pling 16; and the swivel coupling 16 has an internal left 
hand thread 17 for engagement with the external left-hand 
thread of a rotary swivel. At the lower end of the ?uted 
kelly there is a reduced diameter portion provided with 
an external left-hand thread 29 for engagement with the 
internal thread 22 of the square kelly. When the threads 
22 and 29 are engaged, as shown in FIG. 1, the square 
kelly and ?uted kelly are longitudinally and rotationally 
coupled together in telescoped relation. 
The ?uted kelly 12 is provided with four longitudinal 

grooves or ?utes 30 of semicircular cross section equally 
spaced about the periphery thereof, as best shown in FIG. 
2, the ?utes extending from the upper end of the kelly to 
a point adjacent to the lower end. The ?utes 30 are pro 
vided to accommodate drive pins of the ?uted drive bush 
ing 14, as will be described subsequently. 

Adjacent to the lower end of the ?uted kelly 12, below 
the ends of the ?utes 30, there is provided a neck 31 
formed by a peripheral notch or groove de?ning a square 
section of the kelly between axially facing transverse 
shoulders. The neck 31 is provided for accommodating 
a kelly connector 32, best shown in FIGS. 5, 6 and 8, 
which consists of a bushinglike assembly split in a longi 
tudinal plane to de?ne two complementary halves. The 
connector assembly 32 has a length corresponding to the 
length of the neck 31 and de?nes a square bore dimen 
sioned to closely accommodate the square section of the 
neck 31, so that the connector may be assembled on the 
?uted kelly in nonrotating and longitudinally ?xed rela 
tion. The lower end of the connector assembly 32 is pro 
vided with an external right-hand thread 33 for mating 
engagement with the upper thread 23 of the square kelly 
11. In FIG. 5, the connector 32 is shown assembled on 
the ?uted kelly and in position to be engaged with the 
thread 23 of the square kelly. In FIG, 8 the connector 
thread 33 is shown engaged with the thread 23 of the 
square kelly; and in this manner the ?uted kelly and the 
square kelly are longitudinally and rotationally coupled 
together in extended relation. As best seen in FIGS. 6 
and 8, the maximum external diameter of the connector 
32 is no greater than the smallest dimension of the square 
kelly section. 
When the kellys 11 and 12 are coupled together in tele 

scoped relation as shown in FIG. 1, the rotary drive is 
through the square drive bushing 13 having a square open 
ing dimensioned for a driving ?t with the square kelly. 
The drive bushing 13 is conventional in most respects, 
comprising a body having a lower cylindrical portion 36, 
an adjoining conical portion 37, radial lugs 38 for driv 
ing engagement with a conventional rotary table, and a 
ring handle 39 attached by supporting arms 40. The 
bushing 13 differs from conventional drive bushings in 
that it includes an upwardly extending cylindrical ?ange 
41 having an internal gear tooth spline 42 for coupling 
the ?uted drive bushing 14 to the square drive bushing as 
will be described. 
The ?uted drive bushing 14 consists of a generally 

cylindrical body having a cylindrical bore which is slightly 
larger in diameter than the outer diameter of the ?uted 
kelly 12. The internal bore of the bushing is provided 
with four longitudinal grooves or ?utes 45 of semicircular 
cross section which are equally spaced within the bore. 
When the ?uted drive bushing is assembled on the kelly 
12, the bushing ?utes 45 will be in radial registry with 

' the kelly ?utes 30 so that cylindrical drive pins 46 may 
be accommodated within the mating ?utes to provide a 
rotational coupling betwen the drive bushing 14 and the 
kelly 12. The drive pins 46 are longitudinally retained, 
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4 
relative to the ?uted drive bushing, by means of upper 
and lower retainer rings 47 and 48, respectively. The re 
tainer ring 47 may be secured to the bushing body by 
means of bolts, for example; and the retainer ring 48- may 
be retained by means of a suitable snap ring, for example. 
Aconventional ring handle 50 is provided at the upper 
end of the bushing. 
The lower end of the bushing 14 is reduced in diameter 

and is provided with an external gear tooth spline 49, 
complementary to the internal gear tooth spline 42 of the 
square drive bushing. The gear tooth splines 42 and 49 
are ?ne tooth splines, to facilitate the coupling of the 
drive bushings. As will be seen from the discussion of 
the operation which follows, the splines should be self 
engaging when the ?uted drive bushing moves downward 
ly into engagement with the square drive bushing, con 
sidering that the principal force for engaging the splines 
is the weight of the ?uted drive bushing. At the time of 
such engagement the two drive bushings are rotationally 
coupled through their respective kellys; and, since the two 
kellys are not coupled in any predetermined angular regis 
tration, there is no particular angular registration of the 
.drive bushings. There will, of course, be some relative 
rotation between the two drive bushings, which is per 
mitted by the play or backlash in the drive couplings be 
tween the two bushings and their respective kellys, This 
limited relative rotation. between the drive bushings will 
assure that the splines 42 and 49 will be self-engaging if 
the pitch of the splines is made su?iciently ?ne in relation 
to the amount of such backlash. 
When the kellys 11 and 12 are assembled in telescoped 

relation, as shown in FIG. 1, the ?uted drive bushing 14 
merely rests on the upper end of the square kelly 11. 
When the kellys 11 and 12 are coupled in extended re 
lation, as shown in FIG. 8, the assembly is driven through 
the ?uted drive bushing 14 which is coupled to the square 
drive bushing 13 through engagement of the respective 
splines 49 and 42. 
The operation of the device will now be described for 

the drilling of a single hole. At the beginning of a drill 
ing. operation, the assembly will be in telescoped rela 
tion, as shown in FIG. 1, wherein the kellys 11 and 12 
are coupled together through engagement of the respec 
tive threads 22 and 29. The square drive bushing 13 
would be seated in drive relation in a conventional rotary 
tables; and the kellys would be supported through a ro 
tary swivel to which the swivel coupling 16 is attached, 
the ?uted drive bushing 14 resting on the upper end of the 
square kelly as shown. 

It is assumed, as indicated previously, that the rotary 
drive by the rotary table is clockwise as viewed from the 
top of the drilling assembly; and, accordingly, the bit 
thread 21 is a right-hand thread to assure that the bit 15 
will remain coupled to the lower end of the square kelly 
during the drilling operation. During the ?rst portion 
of the drilling cycle, the square kelly 11'is driven by the 
square drive bushing; and the ?uted kelly, the swivel 
coupling, and the rotating portion of the rotary swivel will 
drag due to friction and will have a tendency to rotate 
counterclockwise to the square kelly. Accordingly, the 
threads 17, 28, 29 and their mating threads are left-hand 
threads to prevent a breakout of those threaded connec 
tions during the normal drilling operation; that is, these 
threaded connections are self-tightening or self-main 
taining. 
The ?rst portion of the drilling cycle will continue until 

the upper end of the square kelly have moved down 
wardly into the square bore of the square drive bushing, 
but remains in driving engagement with the square drive 
bushing, as shown in FIG. 4. The ?uted drive bushing 
14 has also moved downwardly, permitting full engage~ 
ment of the splines 42 and 49 of the two drive bushings. 
The ?rst portion of the drilling cycle is then concluded; 
and the kellys 11 and 12 must be coupled in extended 
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relation in order to continue the drilling of the hole to 
a greater depth. 
The threaded connection between the kellys 11 and 12 

must ?rst be broken; and this is accomplished by ?rst 
raising the assembly of the kellys 11 and 12 ‘and the drive 
bushing 14 to a position where the annular groove 24, 
at the upper end of the square kelly, lies just above the 
ring handle 39 of the square drive bushing. The C 
shaped retainer 25 may now be inserted in the groove 24, 
and the assembly then lowered to a position where the 
retainer 25 rests on the upper surface of the ?ange 41 of 
the square drive bushing. This position of the square 
kelly and retainer 25 is shown in FIGS. 5 and 7; and it 
is seen that the retainer 25 is con?ned by the ring handle 
39 and its supporting arms 40 so that the retainer 25 may 
not become dislodged from locking engagement with the 
groove 24 of the square kelly. The square kelly is now 
supported by the rotary table independently of the re 
mainder of the assembly. _ 

In order to break out the threaded coupling between 
the kellys 11 and 12, represented by the threads 22 and 
29, the ?uted kelly may be prevented from rotating by 
placing a breakout wrench on the ?uted drive bushing 
14 (which may be provided with suitable wrench engag 
ing surfaces) and the rotary table rotated in a counter 
clockwise direction to thereby rotate the square kelly 
counterclockwise relative to the ?uted kelly. After this 
coupling has been broken, the assembly of the ?uted kelly 
and ?uted drive bushing may then be raised to the posi 
tion shown in FIG. 5 wherein the neck 31 lies above the 
upper end of the square kelly 11. During this raising of 
the ?uted kelly, the ?uted drive bushing will remain in its 
position engaging the upper end of the square kelly until 
the drive pins 46 are engaged by the lower ends of the 
?utes 30; The ?uted drive bushing is then at its lower 
most position relative to the ?uted kelly, and the bush 
ing will then be raised with the kelly as indicated in FIGS. 
The neck 31 of the ?uted kelly is now exposed so that 

the kelly connector 32 may be assembled on the neck; and 
the two halves of the connector 32 will be retained in posi 
tion, as shown in FIG. 5, merely by friction due to the 
close ?t which is provided for these parts. 
The assembly of the ?uted kelly, ?uted drive bushing, ' 

and connector 32 is now'lowered to engage the connector 
thread 33 with the thread 23 at the upper end of the 
square drive bushing. These threads are right-hand 
threads; and'the connection is now made by again pre_ 
venting rotation of the ?uted kelly by means of a break 
out wrench attached to the ?uted drive bushing, for ex 
ample, and driving the rotary table and square kelly in a 
counterclockwise direction. The kellys 11 and 12 are 
now longitudinally and rotationally coupled in extended 
relation for continued drilling. The assembly of the two 
kellys and the ?uted drive bushing is now raised su?i 
ciently to permit removal of the retainer 25 from the 
square kelly; and the assembly is then lowered to the 
position where the bit 15 is again bottomed. In this posi 
tion, the spline 49 of the ?uted drive bushing is, at least, 
partially engaged with the spline 42 of the square drive 
bushing. When drilling is resumed the kellys 11 and 12 
will ?rst be rotated through both drive bushings, while 
the square kelly '11 is in driving engagement with the 
square drive bushing 13; and then the drive will be 
through the coupled drive bushings acting on the ?uted 
kelly alone, after the square kelly 11 has passed through 
the square drive bushing as shown in FIG. 8. The drill 
ing may then continue to a depth permitting by the length 
of the coupled kellys 11 and 12. During this portion of 
the drilling operation, the square kelly will tend to rotate 
counterclockwise relative to the ?uted kelly; therefore, 
the right-hand threaded connection, de?ned by the threads 
23 and 33, is self-tightening or self-maintaining. 
To again assemble the kellys in the telescoped rela 

tion, and remove the assembly from the hole, a procedure 
somewhat the reverse of that described must be followed, 
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6 
namely: raise the assembly to support the square kelly 
by means of the retainer 25; break the threaded connec 
tion 23, 33, and remove the connector 32; lower the ?uted 
kelly 12 to a position to make the threaded coupling 22, 
29; and raise the entire assembly out of the hole, remov 
ing the retainer 25. 
What has ‘been described is a self-contained, telescoped 

kelly assembly, particularly adapted for use with self 
propelled drilling rigs, which may be used in a collapsed 
or telescoped condition in the same manner as a conven 
tional kelly to drill a shallow hole limited to the length 
of the kelly which can be accommodated in a drilling'rig. 
This kelly may be extended to increase the effective length 
thereof, and renders a drilling rig much more versatile 
in its ability to drill deeper holes without the necessity 
for pipe storage means and pipe handling means for extra 
lengths of drill pipe. 
What is claimed is: 
1. In a drilling device: 
a ?rst drill pipe having means at its lower end for 

attaching a drill bit thereto; 
a second drill pipe,‘ dimensioned to be telescopically 

received within said ?rst drill pipe; 
complementary coupling means disposed adjacent to 

the lower ends'of said ?rst and second drill pipes, 
respectively, for coupling said pipes‘in telescoped 
relation to de?ne a relatively short drill pipe assem 
bly; 

and complementary coupling means disposed adjacent 
to the upper end of said ?rst drill pipe and adja 
cent to the lower end of said second drill pipe, re 
spectively, for coupling said pipes in extended rela 
tion to de?ne a relatively long drill pipe assembly. 

2. The invention set forth in claim 1 wherein said ?rst 
” named coupling means is self~maintaining for one direc 

tion of relative rotation of said drill pipes; 
and wherein said second named coupling means is self 

=maintaining for the opposite direction of relative 
rotation of said drill pipes. 

3. In a drilling device: 
a ?rst drill pipe having means at its lower end for attach 

ing a drill bit thereto; a second drill pipe, dimensioned 
to be telescopically received within said ?rst drill 
plpe; 

said ?rst drill pipe having a lower internal thread and 
said second drill pipe having a lower external thread; 
said threads being mutually engageable, when said 
pipes are in telescoped relation, to longitudinally and 
rotationally couple said pipes; 

said ?rst drill pipe having an upper‘ internal thread; 
an externally threaded member mountable on said 
second drill pipe, adjacent to its lower end, in long-i 
tudinally ?xed and nonrotatable relation thereto; and 
thepthread of said member being mutually engage 
able with the upper internal thread of said ?rst 
pipe, when ‘said pipes are in extended relation, to 
longitudinally and- rotationally couple said pipes. 

4. The invention set forth in claim 3 wherein saic 
threads for coupling said pipes in telescoped relation 
de?ne a ?rst threaded connection and are of one hand, 
whereby said ?rst connection is self-maintaining for one 
direction of relative rotation of said drill pipes; 

and wherein said threads for coupling said pipes in 
extended relation de?ne a second threaded connec 
tion and are of the opposite hand, whereby said sec 
ond connection is self-maintaining for the opposite 
direction of relative rotation of said drill pipes. 

5. In a drilling device: ' 
a ?rst drill pipe having means at its lower end for 

attaching a drill bit thereto; means de?ning an in 
ternal thread within said ?rst drill pipe adjacent to 
its lower end; means de?ning an internal thread with 
in said ?rst drill pipe adjacent to its upper end; ' 

a second drill pipe dimensioned to be telescopically 
received within said ?rst drill pipe; 
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means de?ning an external thread at the lower end of 
said second drill pipe for threaded engagement with 
said internal thread at the lower end of said ?rst 
‘drill pipe to longitudinally and rotationally couple 
said ?rst and second pipes in telescoped relation, to 
de?ne a relatively short drill pipe assembly; 

said second drill pipe ‘having a neck adjacent to the 
lower end thereof, de?ned by a portion of noncir 
cular cross section between axially facing shoulders; 
an externally threaded connector de?ned by two half 
sections of a sleevelike member formed to be non 
rotatably mounted and longitudinally ?xed on said 
second drill pipe at said neck; and said connector 
being engageable with said internal thread at the 
upper end of said ?rst drill pipe to longitudinally 
and rotationally couple said ?rst and second drill 
pipes in extended relation, to de?ne a relatively long 
drill pipe assembly. 

~ 6. In a rotary drilling device: . - 

a ?rst drill pipe having a noncylindrical exterior sur 
face de?ning a kelly; a second drill pipe, dimensioned 
to be telescopically received within said ?rst drill 
pipe, having a noncylindrical exterior surface de 
?ning a kelly; 

a ?rst drive bushing mounted on said ?rst kelly in driv 
ing relation thereto, adapted to be driven by a rotary 
table; a second drive bushing mounted on said sec~ 
ond kelly in driving relation thereto; coupling means 
on said ?rst and second drive bushings for rotation 
ally coupling same when moved axially into engage 
ment with each other; 

means for longitudinally and rotationally coupling said 
kellys together in telescoped relation, to de?ne a 
relatively short drill pipe assembly; said telescoped 
kelly assembly adapted to be driven by said ?rst 
drive bushing acting on said ?rst kelly; 

and means for longitudinally and rotationally coupling 
said kellys together in extended relation, to de?ne 
a relatively long drill pipe assembly; said extended 
kelly assembly adapted to be driven by said ?rst 
and second drive bushings coupled together and act 
ing on said second kelly. . 

7. The invention set forth in claim 6 wherein said 
coupling means for coupling said kellys in telescoped 
relation is self-maintaining for one direction of relative 
rotation of said kellys; 
and wherein said coupling means for coupling said 

kellys ‘in extended relation is self-maintaining for the 
opposite direction of relative rotation of said kellys. 

8. The invention set forth in claim 6 wherein said 
coupling means for coupling said kellys in telescoped 
‘and extended relation are de?ned, respectively, by ?rst 
and second threaded connections. 

9. The invention set forth in claim 8 wherein the 
threads of said ?rst connection are of one hand, where 
by said ?rst connection is self-‘maintaining for one _di 
rection of relative rotation of said kellys; 

and wherein the threads of’ said second connection 
are of the opposite hand, whereby said second con 
nection is self-maintaining for the opposite direction 
of relative rotation of said kellys. 

10. The invention set forth in claim 6 including: 
means at the lower end of said ?rst kelly for attach 

ing a drill bit thereto; 
and means at the upper end of said second kelly for 

attaching same to a rotary swivel device to pro 
vide support means for said second kelly and for 
said assembled kellys. 

11. The invention set forth in claim 10 including re 
movable, external shoulder means for attachment to said 
?rst kelly; said ?rst kelly having means adjacent to the 
upper end thereof for receiving said removable shoulder 
means; 
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and said removable shoulder means being adaptable to 
engage said ?rst drive bushing to support said ?rst 
kelly during the coupling and uncoupling of said 
kellys. _ 

12. The invention set.forth in claim 10 including: 
means on said ?rst kelly de?ning a peripheral groove; 
and a retainer plate having slot means for engagement 

with said peripheral groove, to de?ne a longitudinally 
?xed shoulder on said ?rst kelly; said plate being 
engageable with an upper surface of said ?rst, drive 
bushing to longitudinally support said ?rst kelly. 

13. The invention set forth in claim 12 
wherein said ?rst drive bushing includes a ring handle 
mounted concentrically of said bushing; and wherein 
said retainer plate is provided with a circular periph 
ery dimensioned to be received and con?ned within 
said bushing handle. 

14. The invention set forth in claim 6 
wherein said coupling means for said drive bushings 

is de?ned by complementary gear tooth splines pro 
vided on said ?rst and second drive bushings, re 
spectively. ‘ 

15. The invention set forth in claim 14 
wherein said gear tooth splines are ?ne pitch splines, 

to provide for self-coupling of said bushings when 
moved axially into engagement with each other. 

16. In a rotary drilling device: 
a ?rst drill pipe having a noncylindrical exterior sur 

face de?ning a kelly; a second drill pipe, dimen 
sioned to be telescopically received within said ?rst 
drill pipe, having a noncylindrical exterior surface 
de?ning a kelly; 

a ?rst drive bushing mounted on said ?rst kelly in 
driving relation thereto, adapted to be driven by 
a rotary table; a second drive bushing mounted on 
said second kelly in driving relation thereto; ?rst 
complementary coupling means on said ?rst and sec 
ond drive bushings for rotationally coupling same 
when moved axially into engagement with each other; 

second complementary coupling means disposed ad 
jacent to the lower ends of said ?rst and second 
kellys, respectively, for coupling said kellys in tele 
scoped relation to de?ne a relatively short kelly 
assembly adapted to ‘be driven by said ?rst drive 
bushing; 

and third complementary coupling :means disposed ad 
jacent to the upper end of said ?rst kelly and adja 
cent to the lower end of said second kelly, respec 
tively for coupling said kellys in extended relation 
to de?ne a relatively long kelly assembly adapted to 
be driven by said ?rst and second drive bushings 
coupled together. 

17. In a rotary drilling device: 
a ?rst drill pipe having a noncylindrical exterior sur 

face de?ning a kelly; a second drill pipe, dimensioned 
to be telescopically received within said ?rst drill 
pipe, having a noncylindrical exterior surface de 
?ning a kelly, 

a ?rst bushing mounted on said ?rst kelly in driving 
relation thereto, adapted to be driven by a rotary 
table; a second drive bushing mounted on said sec 
ond kelly in driving relation thereto; coupling means 
on said ?rst and second drive bushings for rotation 
ally coupling same when moved axially into engage 
ment with each other; 

said ?rst kelly having a lower internal thread and said 
second kelly having a lower external thread; said 
threads being mutually engageable and de?ning a 
?rst threaded connection to longitudinally and ro 
tationally couple said kellys in telescoped relation; 
said telescoped kelly assembly adapted to the driven 
by said ?rst drive bushing; 
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said extended kelly assembly adapted to be driven ’ _ 
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