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3,297,100 
DUAL DRILL STEM METHOD AND, APPARATU 
Sim H. Crews, Mercury, Nev., assignor to Large Mine 

Shaft Drillers, incorporated, Amarillo, Tern, a corpo 
ration of Texas 

Filed Apr. 13, 1964, Ser. No. 359,214 
2 Claims. (tCl. 175-195) 

This invention relates to improved methods and ap 
paratus for drilling holes downwardly into the earth, and 
especially to the rotary drilling of relatively large diam 
eter mine shafts and the like. 

It is a well developed practice in forming both‘ small 
and large diameter wells to drill into the earth with a 
rotating bit secured at the lower end of a string of rods 
or drill pipe while earth cuttings produced by the bit 
are ?ushed to the surface and removed from the well 
bore by liquids, gases or combinations thereof under 
controlled pressures. In the past several years, however, 
additional development work has led to improved drilling 
rates and lower costs for drilling relatively small diam 
eter wells such as those used in the production of water, 
gas and oil. This development work has centered upon 
increasing the weight or pressure applied to cutting bits 
and utilizing increased pneumatic or hydraulic ?ow rates 
and volumes in the well bore for keeping the hole face 
clean and lifting larger ‘bit cuttings to the surface. 
The application of such increased bit pressure in rela 

tively large diameter shaft boring has been accomplished 
reasonably well, However, the application of sufficient 
hydraulic and/or pneumatic ?ow rates and volumes in 
large diameter bores for continually cleaning the hole 
face and carrying bit cuttings to the surface has hereto 
fore not been accomplished. This has been somewhat due 
to the prohibitively high ?uid volumes involved, ‘but in 
greater measure to the excessively high power require 
ments and quantity of pumping equipment necessary to 
produce high enough return flow velocities in the drill 
stem-well bore annulus to lift reasonably large bit cut~ 
tings while providing high pressure bottom jets to clean 
the hole face. 
The principal objects of the present invention are: 

to provide a method and apparatus for drilling larger 
diameter holes which utilizes a dual drill stem forming 
two conduits in addition to the drill stem-well bore an 
nulus; to provide such a method and apparatus wherein 
one of the conduits may be used to conduct a ?uid to 
the bit with su?icient pressure to cleanse the hole face 
with high pressure bottom jets and the second conduit 
may be used to conduct a high volume-relatively low pres 
sure ?uid into the drilling area to improve the drill stem 
well bore annulus ?uid return velocities; to provide such 
a method and apparatus wherein the second conduit may 
alternatively be used to conduct the ?uid back to the 
earth surface with the required velocity for lifting rela 
tively large bit cuttings; to provide such a method and 
apparatus which permits the application of greater weight 
for producing a higher penetration rate with a conse 
quent reduction in drilling costs; to provide such a method 
and apparatus which permits the rapid and convenient 
application and removal of a dual ?uid passage bit, a 
dual ?uid passage drill collar string, a dual ?uid passage 
drill pipe string, and a dual ?uid passage kelly for produc 
ing relatively large diameter earth holes such as mine 
shafts; to provide in the practice of ‘rotary drilling dual 
drill string apparatus so constructed that concentric inner 
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2 
and outer pipes may be respectively easily joined and re 
moved for insertion into and removal from the well bore; 
to provide such a dual drill string apparatus wherein joints 
of inner pipes project above respective lower joining col 
lars of the respective outer pipe open joint so that the 
inner pipes may ‘be held securely while being joined or 
uncoupled from succeeding inner pipes; to provide such 
apparatus wherein the respective dual string inner pipes 
are of approximately the same length as the outer pipes 
and are concentrically spaced therewithin by means of 
wings or spacers extending into the passageway between 
the outer and inner pipes; to provide such apparatus 
wherein the inner pipes are free to move longitudinally 
within the outer pipes so as to permit easy exposure of 
the inner pipe joints as Well as complete removal of the 
inner pipes from the outer pipes when desired; to pro 
vide unique accessory tools to facilitate the ‘handling 
and joining of the relatively movable inner and outer 
pipes of a dual drill string section; and to provide such 
a method and apparatus which is relatively simple in 
construction, versatile in operation and yet highly effec 
tive in use. 

Other objects and advantages of this invention will 
become apparent from the following description taken in 
connection with the accompanying drawings wherein are 
set forth by way of illustration and example certain em 
bodiments of this invention. 
FIG. 1 is a partially schematic sectional view in side 

elevation showing well drilling apparatus incorporating 
a preferred embodiment of this invention. 
FIG. 2 is a vertical cross~sectional view on a larger 

scale showing a dual pipe string section engaged with a 
, male pipe thread protector at the lower end thereof. 
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FIG. 3 is a vertical cross-sectional view on a scale 
similar to FIG. 2 showing a dual pipe string section 
engaged with an inner tube suspending plug at the up 
per end thereof.‘ 

FIG. 4 is a cross-sectional view through a dual pipe 
section taken on the line 4-4», FIG. 2, showing partic 
ularly wings or spacers for centering the inner pipe, 

FIG. 5 is a fragmentary vertical cross-sectional view 
through a dual pipe section joint on a scale similar to 
FIG. 2 illustrating an outer pipe joint as uncoupled and 
exposing the adjacent inner pipe joint. 
FIG. 6 is a vertical cross-sectional fragmentary view 

on a scale similar to FIG. 2 particularly illustrating a 
drill bit adapted for use in accordance with this invention. 

I FIG. 7 is a fragmentary vertical cross-sectional view 
on a scale larger than that of FIG. 2 illustrating a tele 
scoping inner tube joint contained within the drill string 
drive stem or kelly. 

FIG. 8 is a vertical fragmentary view showing a modi 
?ed ‘form of swivel head assembly in the drilling position. 

FIG. 9 is a vertical fragmentary view showing the 
modified swivel head of FIG. 8 in connecting or inner 
pipe joint exposed position. 

FIG. 10 is a vertical cross-sectional partially sche 
matic view illustrating another form of drill bit adopted 
for use in accordance with this invention. 

Referring to the drawings in more detail: 
The reference numeral 1, in FIG. 1, generally indi 

cates a drilling apparatus particularly adapted for boring 
relatively large holes or shafts, for example in the order 
of lO-feet in diameter. The drilling apparatus 1 is il 
lustrated in conjunction with a shaft or bore 2, a portion 
of which is protected by a ‘well casing 3 having a well 
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head 4 thereon. The drilling apparatus 1 includes a verti 
cal elongated dual drive stem or kelly 5 which extends 
downwardly through the well head 4 and makes a verti 
cally sliding seal therewith in a well known manner. A 
rotary drive table 6 is located above the well head 4 and 
the kelly 5 extends therethrough. The kelly 5 terminates 
at the upper end 7 thereof in a swivel head .8 having a 
bail 9 by which the kelly is vertically supported. 
The kelly 5 comprises an ‘outer generally square pipe 

10 which engages with the rotary drive table v6 and well 
head 4 and an inner circular pipe 11 of smaller diameter 
than the inside dimensions of the kelly outer pipe 10 and 
extending longitudinally within the outer pipe 10. The 
pipes 10 and 11 form inner and outer concentric ?ow 
passageways 12 and 13 respectively within the kelly 5. 
The swivel head 8 includes an inner gooseneck 14 com 
municating with the kelly inner passageway 12 and an 
outer gooseneck 15 surrounding a portion of the inner 
gooseneck 14 and communicating with the kelly outer 
passageway 13 in a known manner, the swivel head re 
maining rotationally stationary when the kelly is rotated 
by the drive table 6. 
The kelly outer pipe 10, in the illustrated example, 

terminates at the lower end 16 thereof in a threaded drill 
pipe string pin collar 17 having tapered screw threads 18 
of the rapid pitch type. The kelly inner pipe 11 termi 
nates at the lower end 19 thereof in a threaded conduit 
pipe string pin collar 20 having tapered screw threads 21 
of the rapid pitch type. The kelly inner pipe 11 includes 
a telescoping sealed joint 22 spaced between the swivel 
head 8 and the pin collar 20, FIG. 7. The joint 22 is 
comprised of an intermediate coupling portion 23 
threadedly engaged at the lower end thereof in a packing 
collar 24 containing suitable chevron packing 25 and at 
the upper end thereof in a connector section 26. The 
coupling portion 23 slightly reduces in diameter inter 
mediate the ends thereof forming an interior upwardly 
facing shoulder 27 adapted to engage an arresting ?ange 
28 on an inner telescoping tube 29 slightly engaging the 
packing 25 and which supports the pin collar 20. Thus, 
the pin collar 20 is permitted to be axially positioned be 
tween a ?rst or exposed position illustrated by the broken 
lines at 30 spaced below the kelly outer pipe pin collar 
17 and a second or withdrawn position as illustrated in 
solid lines at 31 spaced above the kelly outer pipe pin 
collar 17. 
The drilling apparatus 1 includes a vertically extending 

dual pipe string 32 comprising a plurality of connected 
outer or drill string pipes 33 and a plurality of connected 
inner or conduit string pipes 34 of smaller outside di 
ameter than the inside diameter of the drill string pipes 
33 and contained therewithin. The drill string pipes 33 
each terminate at the upper end 35 thereof in a threaded 
drill string box collar 36 having tapered rapid pitch 
threads 37 thereon and at the lower end '39 thereof in a 
threaded drill string pin collar 40 having tapered rapid 
pitch threads 41 thereon adapted to threadedly engage 
with the box collar 36 of an adjacent drill string pipe 33. 
The drill string pipes 33 are joined in a string 42 by 
mating succeeding drill string box and pin collars. The 
uppermost drill string box collar is joined to the kelly 
drill string pin collar 16 for suspending the drill pipe 
string 42 from the swivel head 8. 
The conduit string pipes 34 each terminate at the upper 

end 43 thereof in a conduit string box collar 44 having 
tapered rapid pitch threads 45 therein and at the lower 
end 46 thereof in a conduit string pin collar 47 having 
external tapered rapid pitch threads 48 thereon. The 
conduit string pipes 34 are respectively joined in a string 
49 within the drill pipe string 42 by mating succeeding 
conduit pipe box and pin collars. The uppermost con 
duit pipe box collar is mated to the pin collar 20 of the 
kelly 5 and, as noted further hereinafter, causes the kelly 
inner pipe joint 22 to telescope upon the breaking or 
mating of the joint 50 formed at the kelly outer pipe 
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4 
lower end 16. The drill pipe string 42 and concentric 
conduit pipe string 49 form inner and outer concentric 
?ow passageways 51 and 152 respectively communicating 
with the kelly ?ow passageways 12 and 13. 
The conduit string pipes 34 each have, in the illustrated 

example, three radially outwardly extending guides or 
wings 53 ?xed thereto adjacent the box collars 44 there 
of and extending into the outer ?ow passageway 52. 
The guides or wings 53, however, present a relatively 
thin pro?le in cross-section and, therefore, do not sig~ 
ni?cantly block flow through said passageway. The 
guides or wings 53 terminate at outer ends 54 at respective 
outer radial dimensions or positions which produce the 
centering of ‘the respective conduit pipe 34 within the re 
spective drill string pipe 33 but permit a relative ‘longitudi 
nal sliding movement therebetwcen. 
A dual ?uid passage drill bit 55 is located at the bot 

tom of or axially beneath the dual pipe string 32. The 
bit 55 comprises a housing 56 having a frusto-conical side 
wall 57 of greater diameter at the bottom 58 thereof than 
at the top 59. The housing 56 includes spaced-apart 
upper and lower walls 61} and 61 secured thereto adjacent 
the respective top 59 and bottom 58 and forming with 
the side wall 57 an enclosed frusto-conical chamber 62. 
The housing upper wall 60 extends radially horizontally 
outwardly from the top of the housing forming a cou 
pling ?ange 63 for a purpose noted hereinafter. The 
housing lower wall '61 has a plurality of downwardly ex 
tending legs 64 secured thereto and respectively rotatably 
supporting at the lower ends thereof frusto-conical rotat 
able cutters 65 of known design. A plurality of tubes 
66 are mounted in and extend through the housing lower 
wall 61 and form passageways 67 communicating between 
the chamber '62 and the exterior of the housing 56. The 
tubes 66 are respectively positioned for directing ?uid 
?ow in jets from the chamber 62 downwardly adjacent the 
respective cutters 6-5 ‘for maintaining the cutting ?eld clear 
of cuttings or debris, as discussed more fully hereinafter. 
An outer vertically extending length of pipe 68 is se 

cured at the lower end 69 thereof in dawnwardly abutting 
relation to the housing lower wall 61 and extends co 
axially upwardly within the chamber 62. The length of 
pipe 68 extends into the housing upper wall 60 and ter 
minates at the upper end 70 thereof at the elevation of 
the upper surface 71 of the coupling ?ange 63. A plu 
rality of radially outwardly and downwardly extending 
bores 72 extend through the length of pipe 68 inter 
mediate the ends thereof providing ?ow passageways com 
municating between the chamber 62 and the interior 73 
of the length of pipe 68. An inner length of pipe 74 of 
smaller outside diameter than the inside diameter of the 
length of pipe 68 extends coaxially therewithin and also 
extends downwardly through and is ?xed to the housing 
lower wall 61 forming an open mouth 75 at the lower 
surface 76 of the housing lower wall 61. The inner 
length of pipe 74 terminates at the upper end 77 thereof 
in a conduit string box collar 78 spaced above the cou 
pling ?ange upper surface 71 and threadedly receiving 
the lowermost condit string pin collar 79 on the conduit 
string 49, thus providing communication between the 
mouth 75 and the inner concentric ?ow passageway 51. 
A safety joint 80 is located between the ends of the 

inner length of pipe '74 to produce a separation of the 
conduit pipe string 49 adjacent the lowest part thereof, 
that is, within the drill bit 55 in case an excessive torque 
is applied on the conduit pipe string 49. 
A drill ‘collar 81 comprises a tube 82 of similar diametri 

cal dimensions as the body of the drill string pipes 33 and 
has a radial coupling ?ange 83 ?xed to the lower end 
thereof which matches and is bolted to the bit coupling 
?ange 63. A suitable ring seal 84 is located between the 
respective ?anges 83 and 63 in high pressure contact 
caused by the bolts 85 urging the respective coupling 
?anges toward each other. The ring seal 84 prevents 
the escape of ?uid from between said latter ?anges. 
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The drill collar tube 82 terminates at the upper end 
86 thereof in a drill string pipe box collar 87 which is 
spaced below the box collar 88 on the lowermost con 
duit string pipe 89, that is, the inner pipe coupled to the 
drill bit inner length of pipe 74. The box collar 87 
threadedly receives the lowermost drill string pipe pin 
collar 90 for supporting and driving the drill bit 55 and 
producing communications between the outer ?ow pas 
sageway 52 and the chamber 62. 

Tubular or ring-shaped weights 91 have an inside diam 
eter slightly greater than the outside diameter of the drill 
collar tube 82 and are telescoped over said latter tube 
and rest on the drill collar ?ange 83 for transmitting the 
weight thereof to the drill bit 55. The weights 91 may be 
suitably coupled together by bolts such as at 92 and the 
uppermost weight 91, in the illustrated example, has a 
conical-shaped upper surface 93 to aid in withdrawing 
the drill bit from the shaft or bore 2 with a minimum of 
interference. 
The threads joining the respective outer or drill string 

pipes 33 are of opposite hand from the threads joining 
the inner or conduit string pipes 34 whereupon the con 
duit string may be rotated by the drill string through the 
bit rather than directly from the kelly outer pipe 10. The 
respective conduit string pipes 34 and drill string pipes 
33 are of substantially equal length whereby each con 
duit string pipe box collar 44, that is the upper end of 
each conduit string pipe 34, extends above the correspond 
ing drill string pipe box collar 36. This is due to the rela 
tive positions of the respective conduit and drill string 
box collars 78 and 87 associated with the bit inner length 
of pipe 74 and the drill collar 81. Thus, as described 
more fully below, as the dual pipe string is assembled and 
disassembled, the respective conduit string pipe joint is 
exposed for grasping and manipulation as best illustrated 
in FIG. 5. 

Referring to FIGS. 2 and 3, two accessory tools are 
depicted which are useful in the practice of this inven 
tion. They are respectively a male pipe thread protector 
94 and an inner tube suspending plug 95. The protector 
94 is in the shape ‘of an inverted cap having an internal 
thread 96 adapted to threadedly engage the respective 
drill string pin collar 44]. The protector 94 includes an 
upwardly projecting inner cone 97 terminating in a 
shoulder 98 and pin 99 for receiving the respective con 
duit string pin collar 4-7 and positioning same so that 
the conduit string pipe 34 is, with the aid of the wings 
53, centered within the drill string pipe 33 and the con 
duit string box collar 44 is spaced above the drill string 
pipe box collar 36. The protector 94; preferably includes 
a central bore or passageway 100 through which a cable 
or other suspending member (not shown) may be inserted 
for handling the dual pipe section. 
The suspending plug 95 comprises a cap member hav 

ing a tapered and radially extending ?ange portion 101 
adapted to be axially received in a drill string box col 
lar 36 but not pass therethrough. The suspending plug 
95 includes an inner depending pin 192 having tapered 
threads 153 at the lower end thereof for threadedly re 
ceiving a conduit string ‘box collar 44 for suspending a 
conduit stringpipe 34 Within a drill string pipe 33 in a 
position whereby the conduit string pin collar 47 projects 
below the respective drill string pin collar 40. The sus 
pending plug 95 includes a suitable bore or passageway 
104 through which a cable or other suspending member 
(not shown) may pass for convenience in handling. The 
utility of the thread protector 94 and suspending plug 
95 is noted below. ‘ 

In conducting a drilling operation, the drill bit 55 is 
placed on a horizontal surface with the cutters 65 ex 
tending downwardly. In this position, the inner length 
of pipe 74 extends above the coupling ?ange 63. The 
drill collar 81 is picked up. When picked up, the drill 
collar 81 contains therewithin a conduit string pipe 34 
suspended ‘by a suspending plug 95 which causes the re 
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6 
spective conduit pipe pin collar 47 to project below the 
drill collar coupling ?ange 83. With the box collar 78 
on the bit pipe '74 projecting freely upwardly and the 
conduit string pipe pin collar 47 projecting freely down 
wardly from the coupling ?ange 83, the respective box 
and pin collars are easily grasped by known tools to form 
a joint therebetween. The drill collar is then lowered 
and the coupling ?ange 83 bolted to the coupling ?ange 
65 of the bit 55. The lowering of the drill collar 81 
causes the upper end or box collar 88 of the ?rst con 
duit string pipe 34 to project above the box collar 87 of 
the drill collar 81. The weights 91 may be telescoped 
over the drill collar 81 at this time or prior to lifting the 
drill collar as desired. The bit and drill collar assembly 
is then lowered into the shaft or bore 2‘until the upper 
end of the drill collar is positioned at the upper surface 
of the rotary drive table 6, suitable conventional slips 
(not shown) being used to suspend same therefrom. 
The inner tube suspending plug 95 is then removed 

from the ?rst conduit string pipe and placed in the next 
dual string section to be installed. The male pipe thread 
protector 94, which is used in storing the loose dual 
string sections, is removed, thus permitting the conduit 
pipe 34 to extend below the lower end of the respective 
drill pipe 33 as the inner tube suspending plug 95 engages 
the drill string pipe box collar 36. The dual pipe section 
is then suspended over the center of the drive table 6 
and because the upper and lower portions of the inner 
coupling are exposed as in FIG. 5, they are easily grasped 
for joining. The suspended drill string pipe 33 is then 
lowered to the position illustrated by the broken lines 
155 (FIG. 5) and joined to the adjacent drill pipe box 
collar (either on the drill collar 31 or preceding drill 
pipe 33). It is apparent that as each dual pipe section is 
added, the upper end or box collar of the conduit pipe 
will be exposed for joining to a subsequent exposed lower 
end or pin collar of a conduit pipe 34 suspended from 
Within a drill pipe 33. 

' The joining operation continues until the bit reaches 
the bottom or face 106 of the shaft or bore 2 and then the 
dual drive stem or kelly 5 is connected to the uppermost 
conduit pipe 34 and drill pipe 33 in the same manner. 
When the kelly outer pipe 10 is lowered to threadedly 
engage the uppermost drill pipe box collar as, the telescop 
ing sealed joint 22 takes up the necessary longitudinal dis 
placement of the kelly inner pipes 11. The slips (not 
shown) are removed in the normal manner from the drive 
table 5 and a conventional drive bushing 1t}? inserted to 
produce the driving engagement between the table 6 and 
the outer kelly pipe 10. 

During the drilling operation, liquids, gases and/or 
mixtures of these ?uids may be forced in various paths 
through the inner ?ow passageway 51, outer ?ow passage 
way 52 and the bore-drill pipe annulus 108. As a pre 
ferred example, a suitable drilling liquid may be pumped 
through the outer gooseneck 15 downwardly through the 
outer ?ow passageway 52 in the path illustrated by the 
arrows 1% at high pressure to produce very high velocity 
but relatively low volume jets 110 issuing from the tubes 
56 which keeps the bottom or face 106 of the bore 2 
washed free of cuttings for maximum drilling speed. The 
relatively low volume issuing from the tubes 66 is, how 
ever, insu?icient to produce the necessary velocity in the 
bore-drill pipe annulus 108 to lift the relatively large cut~ 
tings to the surface which is necessary for efficient drill 
ing. In order to sufficiently increase the liquid velocity 
in the annulus 108, a large volume of drilling liquid is 
forced at relatively low pressures through the inner goose~ 
neck 14, down the inner ?ow passageway 51, and out the 
open mouth 75 at the bit, as illustrated by the arrows 111, 
which latter ?uid when combined with the jetting ?uid 
produces the desired upward ?ow velocity in the annulus 
108. The ?uid in the annulus 108 subsequently issues 
from a pipe 112 communicating through the well head 4 
at the surface. In one alternative ?ow pattern,,it might 
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be desirable to greatly reduce the total volume of drilling 
liquid used but maintain suf?cient velocity for carrying 
relatively large cuttings to the surface. In the latter case, 
a relatively high but generally static gas or liquid pressure 
may be maintained through the pipe 112 in the annulus 
108 and the cuttings forced upwardly through the open 
mouth 75 and inner ?ow passageway 51 and out the inner 
gooseneck 14, the drilling liquid being pumped at high 
pressure and relatively low volume downwardly through 
the outer ?ow passageway 52. 
During the drilling operation, the bit driving torque 

is transmitted by the rotary drive table 6 to the kelly 
outer pipe 10, drill pipe string 42 and drill collar 81 to 
the bit 55 and the conduit pipe string 49 rotates therewith 
passively through the connetcion with the bit inner pipe 
74. The conduit pipe string 49 may rotate with respect 
to the stationary swivel head 8 either within the swivel 
head itself or within the telescoping joint 22 as desired. 
As noted above, the coupling threads on the drill pipe 
string are of opposite hand from the conduit pipe string 
to permit the above driving con?guration without un 
screwing the respective joints. It is to be understood, 
however, that other coupling con?gurations with or with 
out threaded connectors may be used without departing 
from the scope of this invention. In making up or break 
ing apart the dual drill string apparatus and during the 
drilling operation, the guides or wings 53 maintain the 
inner conduit pipes substantially concentrically positioned 
within the drill pipes but do not interfere with the longi 
tudinal sliding therewithin for exposing the inner conduit 
pipe joints. It will be appreciated that upon the removal 
and breaking apart of the dual drill stem the outer or 
drill pipe joint is ?rst unscrewed and separated which 
exposes the inner or conduit pipe joint for grasping in 
order to properly unscrew. Further, if it is desired to 
remove the inner or conduit string from the drill pipe 
string, it is not necessary to break apart the respective 
joints of the drill pipe string, but rather the conduit string 
may be independently rotated for breaking the safety joint 
80 whereupon the inner or conduit string may be lifted 
longitudinally without disturbing either the bit, drill collar 
or drill pipe string. Persons skilled in the drilling art 
will appreciate that other materials rather than drilling 
?uids may be pumped through the passageways above 
described, for example, compositions for cementing or 
plugging a shaft. 
A modi?ed form of swivel head assembly or dual kelly 

structure is illustrated in FIGS. 8 and 9 and differs from 
the kelly structure described above in the means for ob 
taining a variation in relative axial positioning of the pin 
collar 113 on the kelly inner pipe 114 with respect to the 
pin collar 115 of the kelly outer pipe 116. FIG. 8 illus 
trates the kelly structure in drilling position with the kelly 
inner pipe pin collar 113 urged upwardly past the outer 
pipe pin collar 115 by the inner pipe box collar 117 on 
the inner pipe string in response to engagement of the 
outer pipe box collar 118 with the outer kelly pipe pin 
collar 115. Instead of a telescoping joint 22 as described 
above (FIG. 7) the upward displacement of the pin collar 
113 in the embodiment of FIGS. 8 and 9 is permitted by 
slidably displacing the entire kelly inner pipe 114 up 
wardly through a suitable seal structure 119 in the outer 
pipe gooseneck swivel assembly 120. The inner pipe 
gooseneck swivel assembly 121 is conventional except for 
freedom of vertical displacement with respect to the swivel 
assembly 120, referring to FIG. 9 the modi?ed kelly struc 
ture is shown with the inner pipe collars 113 and 117 
exposed in which position the inner pipe gooseneck swivel 
assembly may rest upon the seal structure 113 to support 
the kelly inner pipe 114. 
An additional dual passageway drill bit con?guration 

is illustrated in FIG. 10 and comprises a body or housing 
122 rotatably supporting three tiers of ‘bits or cutters 123, 
124, and 125 on respectively greater radii. An interior 
passageway 126 extends downwardly through the body or 
housing 122 and enlarges at 127 and 127’ forming cham 
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bers which communicate respectively with discharge tubes 
128 and 129. The tubes 128 and 129 open at the con 
tact levels of the respective cutters 124 and 125. The 
passageway 126 opens downwardly at 130 adjacent the 
lower cutters 123. Fluid forced downwardly through the 
passageway 126 will discharge at the opening 130 and 
from the tubes 128 and 129 to clear cuttings adjacent the 
respective bits or cutters. 
An eductor collar 131 includes a ?ange 132 bolted to 

the supporting ?ange 133 of the drill bit housing 122. An 
interior tube 134» communicates with the passageway 126 
and extends upwardly coaxially within the eductor collar 
131 de?ning an outer passageway 135, having a blind lower 
end 135'. The tube 134 terminates at the upper end 
thereof in a box collar 136 which is spaced upwardly from 
the flange 132 a distance which ‘will result in the upward 
displacement of the inner tube joints with respect to the 
outer tube joints for access to said inner tube joints when 
breaking down or building up the drill string, as noted 
above with respect to the drill bit 55. 
A sweep tube 137 is secured to the eductor collar 131 

and communicates with the outer passageway 135 at one 
end 138 thereof. The other end 139 of the sweep tube 
opens downwardly and sweeps within the area 140 of high 
turbulence near the cutters. By controlling the pressure 
in the well bore 141, the discharge from the passageway 
125 together with cuttings may be urged through the sweep 
tube end 139 into the outer passageway 135 and then up 
wardly through the outer string passageway 142 ‘formed 
by a modi?ed outer drill string section 143 and communi 
cating with the passageway 135 at 144. The modi?ed 
outer drill string section 143 has a weight 145 secured 
thereto having an upper conical surface 146 to aid in 
withdrawing the drill bit and a lower ?ange 147 secured 
\by bolts to an upper ?ange 148 of the eductor collar. 

It is to be understood that while certain forms of this 
invention have been illustrated and described, it is not to 
be limited to the speci?c method or arrangement of parts 
herein described and shown except insofar as such limita 
tions are included in the claims. 
What I claim and desire to secure by Letters Patent is: 
1. In combination with earth drilling apparatus a verti 

cal elongated kelly, a rotary drive table through ‘which said 
kelly extends for rotating same, said kelly having an outer 
non-circular pipe engaging said drive table and an inner 
pipe of smaller diameter than the inside dimensions of said 
kelly outer pipe and extending longitudinally within said 
kelly outer pipe forming inner and outer concentric ?ow 
passageways within said kelly, said kelly outer pipe termi 
nating at the lower end thereof in a drill string coupling 
collar, said kelly inner pipe terminating at the lower end 
thereof in a conduit string coupling collar, said kelly inner 
pipe having a longitudinally telescoping sealed joint spaced 
above said latter coupling collar permitting the longitu 
dinal positioning of said latter coupling between a ?rst 
position depending below said kelly outer pipe coupling 
collar and a second position spaced above said kelly outer 
pipe coupling collar. 

2. Earth drilling apparatus includingv a vertically ex 
tending dual pipe string, said dual pipe string comprising 
a plurality of connected outer pipes and a plurality of 
connected inner pipes of smaller outside diameter than 
the inside diameter of said outer pipes and contained 
within said outer pipes, said outer pipes each terminating 
at the upper and lower ends thereof in outer pipe coupling 
members, said inner pipes each terminating at the upper 
and lower ends thereof in inner pipe coupling members, 
said inner pipes individually being longitudinally s-lidable 
and rotatable with respect to adjacent outer pipes, means 
for longitudinally positioning said inner pipes with respect 
to said outer pipes whereby the uncoupling of a pair of 
outer pipe coupling members exposes a coupled pair of 
inner pipe coupling members for grasping, a dual kelly hav 



3,297,100 
9 

ing an outer pipe with a lower coupling member normally 
coupled to said connected cuter pipes, said dual kelly hav 
ing an inner pipe with a lower coupling member coupled 
to said connected inner pipes and normally positioned 
above said outerpipe lower coupling member, and a longi 
tudinal sliding seal structure cooperating between said 
kelly inner and outer pipes permitting longitudinal dis 
placement between said kelly inner and outer pipes for 
exposing said inner pipe lower coupling member below 
said outer pipe lower coupling member when said kelly 
outer pipe coupling member is uncoupled. 

1,024,310 
1,507,986 
1,547,461 
3,061,024 
3,096,103 
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