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v 3,075,589 
DUAL PASSAGE DRILLING STEM HAVING SELF 

CONTAINED VALVE MEANS 
Donovan B. Grable, Long Beach, and Hugh P. Keeler, 

Lakewood, Calif., assignors to Gas Drilling Services 
Co., Los Angeles, Caiif., a corporation of California 

Filed Aug. 18, 1953, Ser. No. 755,736 
6 Claims. (Cl. ijs-«215) 

» rthis invention relates to well drilling equipment ern 
ploying the method disclosed in 'Patent No. 2,701,122 
for Methodand Apparatus Employing Compressed Gas 
for Drilling Wells, granted February l, 1955, and relates 
in particular to a sectional drilling string for use in carry 
ing outsaid method. 

It is an object of the invention to provide a dual 
passaged sectional drilling string extending from an oper' 
ating means, such as a rotary machine at the top of the 
well bore to a drilling tool operabletwithin the bore, this 
dual-passaged drilling string having` simple and effec 
tive means for controlling the flow of fluids through its 
passages. 

It is a further object of the invention to provide a. 
dual-passaged drilling string composed of sections which 
are connectedV together in end to end relation so ~as to 
increase the length of the drilling string as the bore‘ is 
deepened, said drilling string including sections which 
incorporate the valve means therein for controlling the 
`flow of fluids through their passages.. 

It is a further object ofthe invention to provide a 
drilling string of the character set forth in the preceding 
paragraph having downílow ‘andrupñow passage means, 
upwardly closing check valve means in the downflow pas 
sage means and manually operable shutoff valve' means 
in the upflow passage means. Y l y 

A further object of the invention is to provide a dual 
passaged drilling string section having -at an end'v thereof 
a separable valve device which is connected to thev tubu 
lar members forming the drilling string, this valve de 
vice having inner and outer tubular walls, the inner' tubu 
lar wall having therein an uptlow passage' and the space 
between the inner and outer tubular walls constituting 
a downilow passage, there' being annular check valve 
means .for preventing upñow of fluid through said down‘‘ 
How passage, and .there being a transverse valve barrel 
intersecting said inner tubular wall and penetrating said 
outer tubular wall, this barrel being ported for com 
municationwith contiguous portions of the upflow pas-v 
sage and having therein a ported plug for closing the up~‘ 
ñow passage. l 

The invention provides a simple and‘effective means 
for closing a section at or near the upper end of theV 
drilling string when the portion of the 'drilling string 
thereabove is disconnected, so that fluids contained in' 
said drilling string section and in the drilling, string ex 
tending downwardly therefrom, cannot escape from the 
upper end of the drilling string which has been assem 
bled in the well bore. t _ . o 

It is a further object of’ the invention to provide: a 
dual-passaged drilling string having therein a transversev 
shutoff valve and means for locking the shutoff. valve 
against inadvertent operation. , , v 

vFurther objects and advantages of> theV invention may 
be brought out in the following part of the specification 
wherein many details> have ybeen described for the pur. 
pose of assuring completeness of disclosure, without 
intending, however, to limit the scope of the invention 
defined in the accompanying claims. 

Referring _to the accompanying drawings which are for 
illustrative purposes only: l 
FIG. 1' is a' schematic view' showing a'well drilling 
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2 
string incorporating a preferred embodiment of the in 
vention; 

FIG. 2 is an enlarged fragmentary sectional view 
through a valve device of the drilling string and being 
taken as indicatel by the line 2_2 of FIG. 1; 

FIG. 3 is a cross section taken as indicated by thev 
y line 3-3 of FIG. 2; 

FIG. 4 is a fragmentary section taken as indicated 
»by the line 4-4 of FIG. 2; and 

FIG. 5 is an elevational view showing the locking 
means for the shutoff valve of the device. 

ln FIG. 1, a -dual passage drilling string 10 is shown 
which includes at its upper end a dual passage Kelly drive 
stem 11 extending through the casing head which is 
schematically shown as being mounted on the upper end 
of a well casing which is disposed in a well bore. Ac 
cording to the previously herein mentioned Patent No. 
2,701,122, the kelly 11 extends through a rotary table 
to a dual passage swivel 15 carrying a bail 16 by which 
the drilling string is vertically supported. 
As ldisclosed in Patent No. 2,701,122, the drilling 

string 10 comprises outer pipes 17 and inner pipes 18 
connected in end to end relation so as to define passages 
19 and 20 extending from the swivel 15 down through 
the well bore to a tool, not shown, which is connected 
to the lower end of the drilling string 10. According 
to the improved drilling method air under high pressure 
fed through the inlet gooseneck 21 to the swivel 1S 
flows. down through the passage 20, which may be re 
ferred to as the downflow passage, to the drill bit and 
returns at high velocity through the passage 19, which 
may be referred to as the upflow passage, carrying 
therewith cuttings> removed from the bottom of the bore 
by the drill bit, the gas and cuttings passing out from 
the swivel r15 through the outlet gooseneck 22 thereof. 
The drilling string 10 is composed of sections which 

are connected in end to end relation and extend from the 
operating means, rotary table 14, at the top of the well 
bore to the bit or drilling tool in the well bore. It 
will be understood that most of the drilling string 10 is 
composed of sections referred to as “stands” which are 
approximately 90 feet long, for example, but at its upper 
end the drilling string 10 may include one or more short 
sections, referred to as “singles” which may be about 
30 Vfeet long and which are inserted inthe drilling 
string between the uppermost stand of the drilling string 
and the lower end> of the kelly 11 as the drilling opera 
tion progresses downwardly. In FIG. 1, the drilling 
string 1t) is shown as including a short section S, or 
single, connected between the lower end of the kelly 
11 andV the upper end of a section S2 which may be a 
short section or a long section depending upon the instant 
state of the drilling operation, for the reason that when 
three short sections have been inserted in the upper end 
of VYthe drilling string, the drilling string is pulled up and 
these three short sections are replaced by a single long 
section or stand. 
The sections S and S2. include Valve devices V for pre~ 

Venting dow of fluid through the passages 19 and 20 of 
the respective sections when the upper end ofthe section 
is disconnected from the portion of the drilling string im 
mediately above it. For example, when the drilling op 
eration has carried .the kelly 11 downward to its fullest 
extent, it becomes necessary to insert another drilling 
stringV section. In order to doy this it is necessary to raise 
the drilling string lll so that the upper end'of the section S 
is above the rotary table and then disconnect the kelly 11y 
and insert an additional section between the lower end 
of the kelly 11 and the upper end of the section S. The 
present invention makes it possible to do this without ma 
terial loss of gas from the drilling string during-the time 
the section S is' disconnected from the kelly 11. 
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As shown in FIGS. 2»5, the Valve V comprises outer 
and inner tubular walls 17' and 18', the inner tubular wall 
defining a coaxial passage 19’ which is a continuation of 
the passage 19 defined by the pipes 18. The space be 
tween the outer and inner tubular walls 17’ and 18’ con 
stitutes an annular passage 20" which is a continuation of 
the downi‘low passage 29 formed between the pipes 17 and 
18 of the sections of the drilling stem 10. The outer 
tubular wall i7’ has at its lower end tool joint threads 25 
for connection of the valve device V to a box tool joint 
member 236 disposed at the upper ends of the pipes 17 and 
1S of the section S, and the upper end of the tubular Wall 
17' is provided with tool joint box threads 27 which screw 
onto the threaded pin 25 of the tool joint member 29 at 
the lower end of the kelly 11. 
The valve V, as shown in PEG. 3, incorporates a shut 

off valve manually operable to close the upiiow passage 
19’. This shutoff valve 3@ includes a barrel 31 which in 
tersects the inner tubular wall 18’ and penetrates the outer 
tubular wall 1,7’ at least on one side thereof. The barrel 
31 has upper and lower ports 32 and 33 establishing 
communication with the upíiow passage 19’. The barrel 
31 is provided with a ground and polished bore 34 which 
receives a rotatable valve plug 35 having a diametral pas 
sage 36 which connects the ports 32 and 33 when the plug 
35 is in the position in which it is shown in FlG. 3. When 
the plug 35 is rotated through an angle of approximately 
90° it will obstruct the uptlow passage 19’. The valve 
plug 35 is held in the bore 34 by snap rings 37. The ends 
of the valve plug 35 are provided lwith engageable means 
such as nut-like bodies 38 for engagement by a wrench 
whereby the valve plug 35 may be rotated between its on 
and off positions. As shown in FIG. 5, lock means are 
provided for holding the valve plug 35 in passage closing 
or passage opening position. One of the nut-like bodies 
3S of the plug 35 has a radial opening 39 in which a lock 
ing pin 4t) is slideable so that its outer end 41 may enter 
either of two recesses 42 or 43 in the wall of the bore 34. 
A compression spring 44, in the bottom of the opening 39 
urges the pin 40 outwardly, and therefore, will hold the 
pin end 41 in locking engagement with either the recess 42 
or 43. The pin 40 has thereon a collar 46 to which inward 
force may be applied to retract the pin 4t? when the valve 
plug is to be rotated. 
As shown in FIG. r3, the valve means for closing the 

downñow passage 26’ comprises an annular check valve 
5t) integral with a cylindrical sleeve 51 which is slideable 
on the lower portion of the inner annular wall 18’ and 
has therein an O-ring seal 52 for preventing leakage 
through Áthe sleeve 51. On the inner face of the outer 
tubular wall 17’ there is a valve seat 53 for engagement 
by the peripheral portion of the annular check valve Si). 
A coil spring 54 urges the check valve Stb upwardly into 
engagement with the seat 53. The spring 54 is retained 
and held under compression by a perforated ring 55 
which is threaded into the lower end of the tubular wall 
17’. The upper and lower ends of the inner tubular wall 
18’ are connected to the inner concentric pipes 18 of the 
kelly 11 and the section S by means such as disclosed in 
U.S. Patent No. 2,657,016 consisting of a telescoping joint 
wherein one of the tubular members 1S or 18' slides into 
the other and O-rings 56 disposed between the overlapping 
end portions of the members 18 and 18’ prevent leakage 
through the connections or telescoping joints thus formed. 
From FIGS. 2 and 4, it will be observed that the ex 

ternal diameter of the barrel 31 is less than the inner di 
ameter of the tubular wall 17' so that flow spaces 57 be 
tween the barrel 31 and the wall 17’ connect the upper 
and lower ends of the annular downñow passage 20’. 
The utility of the dual passage section S including the 

valve device V will be perceived from the following ex 
planation: It will be understood that during the operation 
of the drilling system, gas under high pressure exists in 
the passages 19 and 20 and also in the passages 19’ and 
20’ `which are extensions thereof. During the drilling 

operation, the plug 35 is in the open position in which it 
is shown in FlG. 3. The fluid employed in the drilling 
operation passes down through the downfiow passage 20 
of the string 13 and returns to the surface through the 
passage 19. In order to flow through the annular passage 
242’ of the valve V, the downwardly moving fluid displaces 
the check valve 5G downwardly. When disconnection of ' 
the Kelly bar from the remainder of the drilling string is 
required, the valve plug 35 is rotated so as to close the 
passage 19’ which constitutes a portion of the passage 19, 

check valve 5@ preventing upward flow of fluid through 
the passage Ztl', when the lower end of the kelly 11 is dis 
connected from the upper end of the valve device V of the 
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To lubricate the plug 35 so that it may be rotated 
under operating conditions, means are provided for the 
application of grease under high pressure to the confront 
ing surfaces of the barrel 31 and the plug 35. As shown 
in FIGS. 3, 4, and 5, grease fittings60 are disposed in 
recesses in the ends of the plug 35 from which axial pas 
sages 61 lead inwardly to connect with radial passages 62 
which are placed at an angle of substantially 90° to the 
axis of the transverse passage 36 of the plug 35, and 
which communicate with grease distribution channels 63 
in the face of the plug 35 at the ends of the radial pas 
sages 62, as shown by dotted lines in FlGS. 3 and 4, mak 
ing it possible to force a thin layer of grease into position 
between the confronting surfaces of the barrel 3-1 and the 
plug 35. 
The invention also includes means selectively operable 

to maintain the valve of the downñow passage 20 open 
so that under an alternative condition of operation the 
flow through the dual passage string 10 may be reversed. 
That is to say, fluid may be fed down through the central 
passage 19-19’ and returned to the surface through the 
passage 20-20'. In the form of the invention disclosed, 
screws 70, FIGS. 3 and 5, are threaded diagonally through 
the wall 18' of the valve device V in such positions that 
their lower ends will be directed downwardly toward the 
peripheral lip 71 of the check valve 50. By rotation 
thereof the screws 70 may be advanced downwardly so 
that their lower ends will engage the peripheral lip ’71 
and force the valve 50 downwardly so that it will be in 
open relation to the valve seat 53. The screws ‘70 will 
then hold the valve 50 in open position so that fluid may 
flow in reverse direction, or upwardly, through the an 
nular passage 20' which is normally the downilow pas 
sage of the device. 
We claim: 
1. In a tool operating string comprising a plurality of 

sections connected in end to end relation so as to extend 
from an operating means at the top of a bore to a tool 
in the bore, said string, including said sections, having 
downñow and upñow passage means from end to end 
thereof: at least one of said sections having therein a 
valve device for preventing flow of fluid through said 
passage mea-ns, said valve device comprising inner and 
outer tubular walls, the space between said tubular walls 
constituting a downñow passage and the interior of said 
inner tubular wall being an upñow passage, an annular 
upwardly closing check valve for said downflow passage, 
a transversely positioned plug valve in said valve device 
for closing said upflow passage, and means exposed to 
the exterior of said outer tubular wall for manually 
operating said plug valve to prevent upward ñow there 
through. 

2. In a tool operating string comprising a plurality of 
sections connected in end to end relation so as to extend 
from an operating means at the top of a bore to a tool 
in the bore, said string, including said sections, having 
downflow and upñow passage means from .end to end 
thereof: at least one of said sections having therein a 
valve device for preventing ñow of fluid through said pas 
sage means, said valve device comprising inner and outer 
tubular walls, the space between said tubular walls con 
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stituting a downñow passage and the interior of said 
inner tubular wall being an upflow passage, an annular 
upwardly closing check valve for said downñow passage, 
a transversely positioned plug valve in said valve device 
for closing said upñow passage, means exposed to the ex 
terior of said outer tubular wall for manually operating 
said plug valve to prevent upward flow therethrough, and 
releasable means for locking said plug valve against 
operation. 

3. In a tool operating string comprising a plurality of 
sections connected in end to end relation so as to extend 
from an operating means at the top of a bore to a tool in 
the bore, said string, including said sections, having down 
ñow and upiiow passage means from end to end thereof: 
at least one of said sections having therein a valve device 
for preventing ñow of fluid through said passage means, 
said valve device comprising inner and outer tubular 
walls, the space between said tubular walls constituting 
a downflow passage and the interior of said inner tubular 
wall being an upflow passage, an annular upwardly clos 
ing check valve for said downñow passage, a transverse 
barrel of smaller diameter than said outer tubular wall 
intersecting said inner tubular Wall and penetrating said 
outer tubular wall, said barrel being ported so as to com~ 
municate With the contiguous portions of said inner 
-tubula-r Wall, a ported plug in said barrel rotatable be 
ltween positions opening and closing said upñow passage 
defined by said inner tubular Wall, and means .exposed 
in an end of sa-id barrel operable to rotate said plug be 
tween said passage opening and closing positions thereof. 

4. A device a-s defined in claim 3 having means form» 
ing passages for directing a lubricant into position be 
tween the confronting surfaces of said barrel and said 
plug. 

5. In a sectional tool operating string adapted to be ex 
tended from an operating means at the top of a bore to a 
tool adapted to be operated in the bore, said string hav 
ing downflow and upñow passages from end to end there 
of: a string section having downñow and upñow pas 
sage means from end to end thereof, a- check valve in 
said do-wnñow passage means, a shutoff valve in said 
upñow passage means for preventing flow of fluids 
through the passage means thereof when the section is 
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6 
disconnected from the portion of said string above it, 
and means operative to positively hold said check valve 
in open position. 

6. In a tool operating string comprising a plurality of 
sections connected in end to end relation so as to extend 
from an operating means at the top of a bore to a tool 
in the bore, said string, including said sections, having 
downflow and upñolw passage means from end to end 
thereof: at least one of said sections having therein a 
valve device for preventing ñow of fluid through said pas 
sage means, said valve device comprising inner and 
outer tubular walls, the space between said tubular walls 
constituting a downñow passage and the interior of said 
inner tubular wall being an upñow passage, an annular 
upwardly closing check valve for said downñow passage, 
a transverse barrel of smaller diameter than said outer 
tubular wall intersecting said inner tubular wall and 
penetrating said outer tubular wall, said barrel being 
ported so as to communicate with the contiguous por 
tions of said inner tubular wall, a ported plug in said bar 
rel rotatable between positions opening and closing said 
upñow passage defined by said inner tubular wall, means 
exposed in an end of said barrel operable to rotate said 
plug between said passage opening and closing positions 
thereof, and screw means threaded through said outer 
tubular wall selectively operable to hold said check valve 
in open position. 
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