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This invention relates to new and useful im 
provements in directional drilling apparatus. 
One object of the invention is to provide anim 

proved apparatus for drilling an inclined or di 
rectional well which apparatus combines a core 
bit with a defiecting tool, such as a whipstock, 
whereby a core of the formation may be taken 
simultaneously with the directional drilling op 
eration. 
An important obj ect of the invention is to pro 

vide an improved directional drilling apparatus 
wherein a core bit, capable of taking a suitable 
core during the drilling operation, is guided by=a 
whipstock or deflecting tool so that the core is 
obtained at the same time that the directional or 
deñected bore is drilled; the cutting of the core 

(Cl. 25a-1.6) 
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I l disconnected from the whipstock and showing it 

`not only providing an axial guide for the bit but . 
also providing accurate information regarding 
the formation being drilled so that the operator 
may be advised as to the success of the direction 
al drilling operation. ~ 
A still vfurther object of the invention is to pro 

vide an improved apparatus for drilling an in 
clined or directional bore, wherein the core bit 
which is guided by the whipstock may be run 
continuously and which has means for constant 
ly cutting the core throughout the drilling opera 
tion; said bit being constructed so that at any 
time that the bit is removed subsequent to drill 

f ing, a suflîcient core is retained by said bit to pro 
vide accurate information with respect to the 
formation last drilled by said bit. 

Still another object of the invention is to pro 
vide an improved directional drilling apparatus 
wherein the bit which is combined with 'the' 
whipstock or deiiecting tool retains a core of the 
formation last drilled by the bit just prior to 
removal of said bit, whereby examination of the 
core will indicate the success of the directional 
drilling operation by providing information aS to 
the formation cut by said bit. 
The construction designed to carry out the. in 

vention 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 l is a View partly in elevation and 

partly in section of an improved directional 
drilling apparatus, constructed in accordance 
with the invention and showing the bit in posi 
tion connected with the whipstock, , 
Figure 2 is a similar View illustrating the b_it 
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in position while drilling and inclined or de 
ñected bore, 
Figure 3 is an enlarged, transverse, vertical, 

sectional view of the core bit, 
Figure 4 is a horizonal, cross-sectional view 

taken on the line 4-4 of Figure 3, and 
Figure 5 is a horizontal, cross-sectional view 

taken on the line 5-5 of Figure 3. 
In the drawings, the numeral I0 designates a 

deñecting tool which is illustrated as a whip 
stock. The whipstock includes a body portion A 
which is generally wedge-shaped and which is 
provided with an inclined guide face II extend 
ing longitudinally thereof. The upper end of the 
body portion A merges into a relatively straight 
section B which is formed integral therewith and 
which has itsl upper end connected with a collar 
C. It is desirable that the collar C, straight sec 
tionB and body Abe formed of one piece. The 
collar is provided with an axial bore I2 which is 
formed with an annular shoulder I3 at its lower 
end. 
The usual drill pipe I4 is arranged to have its 

lower end connected to the upper end of a core 
bit assembly I5, which assembly is adapted to 
be detachably connected with the whipstock col 
lar C by means of a frangible shear pin I6. The 
core bit assembly I5 is clearly shown in Figures 
3 to 5 and includes a tubular body I'I having a 
bore Ila and the upper end of the body is pro 
vided with screw threads, whereby the drill pipe 
I4 may connect therewith. The tubular body I1 
forms a coring drill collar and has its lower end 
internally threaded to receive the upstanding 
pin I8 of a core bit I9. The core bit is illustra 
ted as a modiiied rock bit including a plurality of 
cutters 20 and is formed with an laxial opening 
2| which communicates with the axial bore 22 
of the bit shank. 
An elongate core receiving tube 23 has its low 

er end extending through the opening 2| with 
the remainder thereof projecting axially up 
wardly within the bore 22 of the bit shank and 
the bore I'la of the coring collar or body I1. 
Suitable radially projecting pins 24 extend radi 
ally from the tube 23 and locate the tube axially 
within the bore of the assembly.Y The upper end 
of the core tube is secured in a transversely ex 
tending supporting plate 2‘5 and said plate is dis 

` posed at the lower portion of an outlet opening 
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26 which is formed in the side wall of the body 
I'I. A curved deiiector plate 21 extends from the 
plate 25 to the upper end of the outlet opening 
26 and serves to guide the material which passes 
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upwardly through the core tube outwardly 
through the core tube outwardly through the 
opening E6. 
In the operation of the apparatus, the core bit 

assembly I5 is connected to the lower end of the 
drill pipe I4 and the tubular body or coring collar 
Il' extends through the collar C of the Whipstook. 
The shear pin I6 mounted radially in the collar 
C has its inner end threaded into a recess 28 
formed in the wall of the body or collar I1 so as 
to detachably connect the assembly l5 to the 
whipstock. Thus, the whipstock may be. lowered 
and oriented into position within the Well bore 
W by means of the drill pipe I4. 
After the whipstock has been properly posi 

tioned within the well bore, as for example, upon 
a cement plug D, the weight of the drill pipe is 
imposed upon the pin l5 to shear or fracture the 
same, after which the coring bit assembly I5 and 
the drill pipe may move downwardly through the 
whipstock collar C. As is illustrated in Figure 2, 
the bit I9 is guided downwardly along the in 
clined face l l of the whipstock and upon rotation 
of the bit, an oifset or inclined well bore I is 
drilled. During the drilling operation, the ‘Dit 
le functions to out a core which moves upwardly 
into and through the elongate core tube 23. As 
the drilling continues and the core completely 
nils the core tube 23, the upper end of the core 
so taken moves into contact with the curved ole« 
dec-tor or hood 21' which functions to break off 
the upper end of the core and deflect the broken 
pieces outwardly through the side opening 25. 
It will be evident that drilling may continue for 
any desired time and the core tube 23 will re 
main ñlled with a core of the last formation 
drilled by the bit. The taking of the core which 
is disposed axially of the core bit assembly func 
tions somewhat as an axial guide for the bit i9 so 
as to maintain or guide the bit along the in 
clined path which has been initiated by guiding 
ofthe bit along the inclined face of the whip 
stook. This is particularly true in the harder 
formations and thus, even after the bit has 
passed the lower end of the whipstock, the axial 
core functions to maintain the bit in the offset 
or inclined path. 

After the bit has formed the inclined bore I 
of suiiicient depth, the apparatus is removed and 
as the drill pipe and core bit assembly are moved , 
upwardly, the bit engages the shoulder I3 at 
the lower end of the whipstock, whereby subse 
quent lifting removes the whipstock with the 
drill pipe. 

It will be evident that the construction of the 
core bit assembly is such that a section of the 
last formation which has been drilled is retained 
by the bit, and an examination of this section will 
provide information as to such formation. In 
side tracking operations where an inclined bore 
is drilled with respect to a main bore, wherein 
the latter has been closed by a cement plug, it 
sometimes occurs that the bit, after passing the 
lower end of the whipstock will drift back into 
the main well bore and in such instance will drill 
through the cement plug. Obviously, if this has 
occurred, the section of core which is retained in 
the core tube will indicate upon inspection at 
the surface that the bit has entered the cement 
plug and the operator is advised that the oifset 
bore has drifted back into the main bore. In any 
event the ability to examine the final formation 
through which the drill bit has passed is a dis 
tinct advantage and is helpful to. subsequent 
drilling operations. ' " ` 
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As above described, the deflecting tool is coin 
bined with a particular type of core bit assembly 
which isV capable of retaining a section of the 
formation last drilled by the bit; however, the 
advantages could be obtained by the use of other 
core bits of different construction since the ad 
vantage lies in obtaining a section of the final 
formation drilled by the bit just prior to removal 
thereof from the well bore. 
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 claim, without 
departing from the spirit of the invention. 
What I claim and desire to secure by Letters 

Patent is: 
In directional drilling apparatus, the combina 

tion with a drill pipe, of a coring colla-r connected 
to the lower end of the drill pipe and having a 
side opening above its lower end, a core receiving 
tube, means including lonigtudinally spaced sup 
port members between the tube and collar for 
mounting the tube in the collar in spaced rela 

« tion to the inner wall thereof and permitting 
fluid flow through the space, means at the upper 
end of the tube connecting it with the side open 
ing in the collar whereby core material at the 
upper end of a cut core can be discharged into the 
well bore, a core bit carried by the lower end of 
the core collar to accomplish the core cutting, a 
deñecting tool having an inclined guide face por 
tion and a collar at its upper end, said guide face 
portion and collar of the tool being rigidly asso~ 
ciated with each other and the collar being oi a 
size to slidably receive the core collar but of 
small internal diameter than the overall diame 
ter of the core bit, and frangible means for con 
necting the collar of the defiecting tool to the 
core collar in a position where the core bit will be 
below the tool collar but above the inclined guide 
surface, said side opening in the collar being’ 
such a distance above the core bit as to con 
stitute a large fraction of the length of the guide 
face of the deñecting tool and said defined direc~ 
tional drilling apparatus permitting continuous 
drilling of the deiieoted bore in the identical 
direction of the guide surface of the deflection 
surface and to a considerable distance beyond the 
end of the deflecting tool because of the con-r 
tinued guiding action of a drilled core in the 
core receiving tube resulting from the ability of 
the upper end of the core to be discharged to the 
side of the collar. 
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