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This invention relates to new and useful inn 
provements in directional drilling apparatus. 

In the directional drilling and side-tracking of 
bore holes, it has become the general practice 
to drill a deflected or offset bore which extends 
zat aan angle from the 'main Well bore. Because 
this deflected bore is of a Smaller diameter than 
the diameter of the main Well bore, it is some 
times difficult to follow tip with a reaming Oper 
sation. The deflected or offset bore is of a Smaller 
diameter because the drilling is performed off 
“of the face of a whipstock or by means of a de 
flecting tool which must obviously be under gauge 
as Compared to the main well bore. It has be 
icome the practice to enlarge the smaller de 
flected bore by means of a reamer, such as any 
“of the well known pilot reamers now. in general 
ŽIUI,Se. Because of the Small diameter . Of the de 
flected bore, difficulty has been experienced in 
:Causing the pilot of the realmer to enter said 
bore. 

It is one object of the present invention to pro 
vide an improve?d directional drilling apparatus 
which is so constructed that reaming out of a 
previously formed deflected bore of relatively 
small diameter may be efficiently carried out. 
An important object of the invention is to 

provide an improved directional drilling appara 
tus which includes an elongate pilotistem or pipe 
which is combined with a reaming bit and which 
"functions to accurately guide said reaming bit 
downwardly along the smaller diameter-deflected 
bore, whereby efficient follow up reaming of said 
bore may be accomplished. 
Another object of the present invention is to 

iprovide an improved apparatus, of the character 
idescribed, wherein an elongate pilot element is 
idetachably connected with the reaming bii, and 
is arranged to be urged to Ward one side of the 
main well bore by means of fluid pressure, where 
by a rotation of the drillpipe will cause the guide 
element to find the deflected bore which has been 
previously formed and which is of a smaller "di 
ameter than the main well bore; the detachable 
connection between the elongate-element and the 
reaming bit permitting said bit to be detached 
from said element after the latter is disposed in 
the deflected bore, whereby it subsequently func 
itions as a guide for guiding the bit. Within such 
'deflected bOre. 
A still further object of the invention is to pro 

vide an improved reaming apparatus, of the 
“character described, "which is so constructed that 
when the reaming bit and 'drill pipe move down 
wardly along the guide stem, a clearance between 
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the bore of the drill pipe and said stem is pro 
vided to provide free-circulation through the drill 
pipe and reaming bit. 
A particular object of the invention is to pro 

vide an improved apparatus, of the character de 
Scribed, wherein the elongate guide or pilot ele 
ment or stem may be removed by a Suitable re 
trieving tool at any time following its discon 
nection with the reaming bit so that a well sur 
vey instrument or other tool may, if desired, be 
run downwardly through the drill pipe and ex 
tend outwardly through the bit to allow a survey 
operation to be performed. 
The construction designed to carry out the 

invention Will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawing, 
wherein an example of the invention is shown, 
and wherein: 

Figure 1 is a view of a Well bore illustrating the 
improved apparatus, Constructed in accordance 
with the invention, lowered within a well bore, 
iFigure 2 is a similar view illustrating the pilot 

or guide element of the apparatus moved radially 
to one side of the well bore by means of the fluid 
preSSure, 

Figure 3 is a similar view illustrating theream 
ing operation which is performed within the de 
fected well bore, and 

Figure 4 is an enlarged, transverse, Vertical, 
sectional view of the lower portion of the drill 
pipe and the upper portion of the pilot or guide 
element and illustrating the connection there 
between. 

in the drawings, the numeral f) designates a 
main Well bore which has been drilled in the 
usual manner. A deflected or angular Well bore 

which has a diameter smaller than the diame 
ter of the main well bore extends from the lower 
end of said main bore and is ordinarily disposed 
at an angle thereto. The smaller or deflected 
bore it has been formed by means of a drill bit 
which has been deflected off of a Whipstock, or 
'other deflecting tool; it is possible that said bore 
may have been formed by means of any of the 
Well known knuckle joint defecting tools Which 
are in general use. 

After the smaller deflected bore f has been 
formed, it is necessary that said bore be reamed 
to Substantially the same size as the main well 
bore f' and it is for this purpose that the im 
proved apparatus is designed. This apparatus 
includes the usual tubular drill pipe 2 which has 
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a reaming bit 3 connected to its lower end. The 
reaning bit includes the usual cutters 4 and is 
provided with an axial bore 5 which extends en 
tirely through its shank. The bit shank is ex 
ternally threaded whereby it may be connected 
through the usual tool joint 2a with the drill 
pipe 2. 
An elongate tubular pilot or guide element 

6 which is illustrated as a section of pipe or 
tubing 6 has its upper end connected with a 
Sub f, the latter having an external diameter 
which is slightly larger than the external di 
ameter of the element or stem 6, whereby an 
external, annular shoulder 8 is formed at the 
upper portion of the guide element or stem. The 
tubular pilot or guide element 6 is adapted to 
extend downwardly through the reaming bit 3 
and the external shoulder 8 is adapted to engage 
an annular seat 9 which is formed at the upper 
end of a removable landing ring 20 which is 
removably mounted within the bore 5 of the 
Shank of the bit 3. This landing ring has a 
tight press fit in the reaming bit so as to be rotat 
able with the bit, but may be removed by hammer 
blows when the bit is disconnected. This dis 
pOSes the Sub fi within the bore 2b of the tool 
joint 2a and the lower end of the element 6 
extends a considerable distance below the ream 
ing bit 3. The lower end of the pilot or guide 
element or stem 6 is closed and spaced slightly 
above this lower end, a radial port 2 is provided 
in the wall of said element. Thus, any fluid 
flowing downwardly through the tubular element, 
Or pipe 6 will be ejected through the relatively 
Small port Or Orifice 2. The pressure of this 
ejecting fluid striking the wall of the well bore 
Will tend to urge the lower end of the pilot or 
guide element in a direction opposite to that 
Side on Which the port 2 is located. 
The pilot or guide element f is arranged to 

be connected in its seated position to the drill 
bit 3 by means of a frangible shear pin. 22. As 
is clearly shown in Figure 4, the shear pin ex 
tends through the upper portion of the element 
and has its ends engaged within openings formed 
in the landing ring 20 press fit mounted within 
the Shank of the bit 3. The bore 6a of the 
pilot or guide element 6 has its upper end com 
municating with the bore Ta of the upper sub 

l. The bore a terminates short of the upper 
end of the sub and is in communication with 
longitudinal passages 23 which extend from the 
top of the sub to said bore. A fishing or retriev 
ing neck 24 is preferably formed integral with 
the upper end of the sub 7 and the longitudinal 
paSSages 23 are disposed around the shank of 
Said neck. A Suitable packing ring 25, prefer 
ably of the O ring type is mounted on the sub 

and Seals the joint between the exterior of said 
Sub and the bore 12b of the tool joint í 2a. 
In the Operation of the apparatus, the assemi 

bly is made up as illustrated in Figures 1 and 4 
With the elongate pilot or guide element or stem 
f6 extending downwardly a substantial distance 
below the reaming bit f3. The external shoulder 
8 at the upper end of the guide or pilot element 

is engaged with the seat 9 of the landing ring 
20 and the shear pin 22 is connecting the element, 
With the bit, whereby the pilot or guide element 
may be lowered and raised within the main Well 
bore 0 by means of the drill pipe 2. At this 
time the Sub T at the upper end of the guide 
element 6 is disposed within the bore 2b of the 
tool joint 20, and the packing ring 25 forms a 
Seal between Said Sub and the bore of said joint. 
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4. 
The assembly or apparatus is lowered to the 

bottom of the main well bore and because the 
guide element is disposed substantially axially of 
the drill pipe, the lower end of the pilot or guide 
element will engage the shoulder A which has 
been formed between the main well bore and the 
Smaller deflected bore f. Upon reaching this 
position, a pump pressure is applied through the 
drill pipe and drilling fluid is pumped down 
Wardly through said drill pipe. This fluid under 
pressure Will flow through the longitudinal pas 
Sages 23, then through the bore Ta of the sub 7 
and finally into the bore 6a of the tubular pilot 
or guide element 6. As has been noted the lower 
end of this element is closed with the result that 
the fluid under pressure is directed outwardly in 
a forcible stream through the restricted radial 
port or passage 2 and the force or pressure of 
this fluid Striking the wall of the main well bore 
f0 Will deflect the lower end of the pilot or guide 
element into contact with the opposite wall of the 
Well bore. Deflection will readily take place be 
cause the tubular pilot is of considerable length, 
Such as ten feet or more. This length permits 
considerable flexibility at the lower end of the 
tube, at least enough to move the few inches to 
One Side of the main bore. In a well where the 
main bore is, Say, 9 inches in diameter, the de 
flected bore will be 5/2 or 6 inches. Thus, the 
end of the tubular pilot need only be moved, at 
the most, Only 3/4 inches to reach the side of the 
main bore if the pilot is about 2% inches in di 
ameter. There will also be some “sloppiness’ at 
the frangible pin, but this is not a necessity al 
though it may be of Some assistance where the 
deflection must be greater than noted. The drill 
pipe 2 is then slowly rotated and a slight down 
Ward preSSure is applied thereto and it will be 
evident that as Soon as the lower end of the pilot 
or guide element 6 moves opposite the Smaller 
deflected bore , the pilot or guide element will 
immediately enter said bore. The drill pipe is 
then lowered until the lower end of the guide stem. 
Or element í 6 is engaged with the lower end of the 
deflected bore il Í. The weight of the drill pipe is 
then imposed on the shear pin 22 to fracture or 
Shear Said pin and thereby disconnect the ream 
ing bit 3 from the pilot or guide element. 
The drill pipe and reaming bit are then moved 

doWinWardly with the pilot or guide element 6 
remaining stationary because of its engagement 
With the lower end of the deflected bore . 
Upon reaching the shoulder A, the drill pipe is 
rotated to rotate the bit 3 and thereby ream out 
the Smaller deflected bore to substantially 
full gauge or the same size as the main well bore 
0. It will be evident that during the reaming 

Operation, the pilot or guide element functions 
to guide the reaming bit throughout the length 
of the Smaller deflected bore. It is also pointed 
Out that as the drill bit and drill pipe move down 
Wardly With respect to the pilot or guide element 
and its connected Sub 7, the sub moves upwardly 
into the drill pipe which has a slightly larger bore 
than the bore of the tool joint 2a. This means 
that the drilling fluid which is circulated down 
Wardly through the drill pipe may freely by-pass 
the Sub 7 and may also by-pass around the ex 
terior of the tubular pilot or guide element 6, 
Whereby there is Substantially no obstruction to 
the necessary drilling fiuid must be circulated 
during the reaming operation. 

After the Smaller deflected bore f has been 
drilled out to full size, as shown in Figure 3, it 
may be desirable to obtain a survey of the de 
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flected bore to determine or check its direction 
-and inclination. If Such survey is desirable or 
necessary,a suitable-retrieving:Orishing tool (not 
shown) is lowered through the Well pipe and is 
engaged with the retrieving or fishing neck 2 
and the tentire pilot or guide element S is re 
trieved through the drill pipe. The pipe and bit 
Fare then raised slightly of botton and a suitable 
well surveying instrument may be dropped or 
loweredthrough the dici’ll pipersoas to extend out 
'wardly below the reaming bit 3. It is noted 
that the Shoulder ff9 on the aralding ring 20 pro 
"vides a Support for such instrument. In this 
:rna:nner a Survey of the inclination and deviation 
self the deflected bore...may be accomplished before 
the drill pipelandreaming bit are removed. The 
survey instrument may be recovered either with 
the drill pipe or by means of a wire line or cable, 
as-desired. 

if it is not desired to obtain a survey, the pilot 
and guide element 6 will be removed when the 
drill pipe and reaming bit care brought to the 
surface. From the foregoing it will be seen that 
a simple and efficient apparatus for reaning a 
Smaller diameter deflected bore is provided. The 
elongate pilot or guide stem or celeraent 6 is 
normally attached to the drill pipe so as to be 
lowered therewith through the main Well bore. 
'Upon reaching bettom, the pressure fleid which 
'is pumped downwardly through the drill pipe is 
utilized to deflect the lower end of the pilot ele 
ment into 'a pesition. Where it Will readily enter 
the deflected bore--. Upon its entry into said 
bore, the pilot element is readily detached from 
the drill pipe, whereby the drill pipe and its 
reaming bit may move downwardly with refer 
ence to said element. During the reaming op 
eration, the pilot or guide element forms an 
axial guide to assure that the reanner Will foll 
low the deflected bore . The pilot or guide 
element may be retrieved either with the drill 
pipe when the latter is removed or may be re 
covered and brought to the Surface by means 
of any well known retrieving or fishing tool. The 
removability of the pilot element independently 
of the drill pipe makes it possible to accomplish 
a well Surveying Operation before the drill pipe 
and reaming bit are brought to the Surface. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the scope of the appended claims, With 
out departing from the spirit of the invention. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A drilling apparatus including, a drill pipe 

adapted to be lowered within a well bore, a ream 
ing bit having an axial bore Secured to the lower 
end of the drill pipe, an annular Support Withia 
the drill pipe, a tubular pilot element extending 
through the drill bit and projecting a Substan 
tial distance therebelow, the upper end of Said 
element being enlarged and Supported upon the 
Support within the drill pipe, whereby said ele 
ment cannot pass completely through the pipe 
and bit in a downward direction, and releasable 
means normally securing the element to the drill 
pipe and bit SO that the element may be lowered 
therewith, said element comprising a tubular 
conductor haVing a radial port in its lower por 
tion and having its lower end closed, whereby 
preSSUre fluid pumped down Wardly through the 
drill pipe and conductor Will be ejected out 
Wardly through said port and will function to 

5 
deflect said conductor radially against the Wall 
ief the well bore so that subsequerit rotation of 
the irill pipe, bit and conductor Will rotate the 
;ower end of the conductor in a path adjacent 

5 tille wat of the Ore. 
2. A drilling apparatus including, a drill pipe 

adapted to be lowered withina Wellbore, a learn 
ing ibit having an axial bore secured to the lower 
end of the drill pipe, an annular Support Within 

l:0 the drill pipe, a tubular pilot element extending 
through the drill bit and projecting a Substantial 
-distance therebelow, the upper end of Said elle 
ment being enlargedandsupported upon the Sup 
port within the drill pipe, whereby said elemeat 

l:5 cannot pass completely through the pipe and bit 
in a downward (direction, releasable means nor 
inally securing the element to the drill pipe and 
bit so that the element may belowered therewith, 
said element comprising a tubular conductor hav 

20 inga radial portijinitsillower portionandhavingits 
lower end closed, whereby pressure fluid pumped 
downwardly through the drill pipe and conduc 
tor Will be ejected outwardly through said port 
and will function to deflect said iconductor radi 

25 sailly against the Wall of the Wellbore...So that Sub 
sequent rotation of the drill pipe, bit and condac 
stor will rotate the lower end of the Conductorinia, 
path adjacent the Wall of the bore, detachment 
cof the releasable means permitting doWaWard 

30 movement of the drill pipe and bit With respect 
to the iconductor, wherebyssaid bit is guided by the 
conductor during areaning Operation, and neans 
sfor circulating a drilling fluid downwardly 
through the drill pipe and around the exterior of 
the pilot conductOr during the reaning Opera 
tion. 

3. A drilling apparatus as set forth in claim 1, 
wherein the releasable means connecting the pilot 
element with the drill bit is a shear pin which 
may be fractured when the pilot element is en 
gaging the lower end of the bore and the Weight 
of the drill pipe is imposed thereon. 

4. A drilling apparatus including, a drill pipe 
adapted to be lowered Within a Wellbore, a ream 
ing bit having an axial bore secured to the lower 
end of the drill pipe, an annular Support Within 
the drill pipe, a tubular pilot element extending 
through the drill bit and projecting a Substan 
tial distance therebelow, the upper end of said 
element being enlarged and Supported upon the 
Support Within the drill pipe, Whereby said elee 
ment cannot pass completely through the pipe 
and bit in a downward direction, releasable means 
normally securing the element to the drill pipe 
and bit so that the element may be lowered there 
with, means for deflecting the lower end of the 
pilot element radially into engagement With One 
side of the well bore, whereby rotation of the drill 
pipe and bit with the element attached thereto 
rotates the lower end of the element in a path 
adjacent the wall of said bore, and means on the 
upper portion of the pilot element adapted to be 
engaged by a retrieving tool, whereby when the 
connecting means between the element and drill 
pipe and bit is detached, said element may have 
a line connected therewith by a retrieving tool 
and be removed from the Well bore independently 
of the drill pipe and bit. 

5. A drilling apparatus attachable to the lower 
end of a drill pipe for enlarging an earth bore 
Smaller than a main earth well bore and Which 
has been drilled of therefrom at an angle, said 
apparatus comprising a reaming bit having an 
axial bore and being of a size to drill a bore of 
greater diameter than the Said Small bore, means 
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securing the bit to the lower end of the drill pipe, 
an elongated pilot element extending through the 
bit bore and having its lower end projecting below 
the bit a substantial distance and being of a size 
to be received in the Smaller bore, meanS COm 
prising a frangible element for Securing the upper 
end of the pilot element to said bit whereby the 
element may be lowered with the drill pipe and bit 
and caused to extend into the smaller bore an ap 
preciable distance and when SO positioned per 
mitting the element to be detached from the bit 
by application of Weight of the drill pipe suffi 
cient to shear the frangible means and thereby 
allow for movement of the bit and pipe with re 
spect to said pilot element so that the bit when 
rotated can be guided by the portion of the ele 
ment in the smaller bore and enlarge said smaller 
bore without any appreciable change in its direc 
tion, and means for causing the lower end of pilot 
element When it is in the main bore to assume a 
position. Where it can enter the Smaller bore when 
the drill pipe is rotated. 

6. A drilling apparatus attachable to the lower 
end of a drill pipe for enlarging an earth bore 
Smaller than a main earth well bore and which 
has been drilled off therefrom at an angle, said 
apparatus comprising a reaming bit having an 
axial bore and being of a size to drill a bore of 
greater diameter than the said small bore, means 
securing the bit to the lower end of the drill pipe, 
an elongated pilot element extending through the 
bit bore and having its lower end projecting below 
the bit a Substantial distance and being of a size 
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to be received in the smaller bore, means for re 
leasably securing the upper end of the pilot ele 
ment to said bit, said releasable means being of a 
type maintaining the element connected to the 
bit so the element may be lowered with the drill 
pipe and bit and caused to extend into the smaller 
bore an appreciable distance and When so posi 
tioned permitting the element to be released from 
the bit by such manipulation of the drill pipe as 
to allow for downward movement of the bit and 
pipe With respect to said element So that the bit 
When rotated can be guided by the portion of the 
element in the Smaller bore and enlarge said 
Smaller bore Without any appreciable change in 
its direction, and means for deflecting the lower 
end of the pilot element when it is in the main 
bore So it can be caused to enter the smaller bore 
and then be subsequently released, said last 
named means comprising a conduit through the 
element from its upper end toward the lower end 
With a radial port whereby fluid pumped down 
the drill pipe can be laterally discharged from the 
radial port and thereby deflect the element. 
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