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7 Claimus. (C. 255-72) 

This invention relates to an apparatus for forming a 
borehole in an earth formation, and more particularly 
to a combination rotary drill and core bit, the principal 
object of the invention being to provide a drill bit with 
an annular drilling face encircling a removable drilling 
core section that has a drilling face located at a higher 
level than the annular drilling face to form a pilot or 
core progressively with formation of a borehole when 
the drill bit is in operation. 

Further objects of the invention are to provide the bit 
with transverse passages extending across the annular 
drilling face and into the recess which receives the pilot 
or core for admitting a drilling fluid in cooling relation 
with the annular drilling face and for conducting cuttings 
from the driling face to the axial recess and from the 
axial recess through radial ports in the body of the bit 
so that the cuttings are carried to the top of the borehole 
circumferentially of the drill pipe; to provide for removal 
and replacement of the core drilling element of the bit; 
to provide for removal of the core drilling element by way 
of the drill pipe while the bit is within the borehole; 
to provide for insertion of a core barrel by way of the 
drill pipe to take a core; to provide for removal of the 
core through the drill pipe; to provide a simple and posi 
tive latch mechanism for retaining the axial drilling core 
element and core barrel in position within the body of 
the drill bit; to provide a simple means for releasing the 
core drilling element of the bit or core barrel when they 
are, to be removed and replaced one by the other; and 
to provide the core barrel with a lubricated swivel having 
the pressure of the drilling fluid acting thereon for pre 
venting loss of lubricant and dilution by the drilling 
fluid, 

In accomplishing these and other objects of the inven 
tion, I have provided improved structure, the preferred 
forms of which are illustrated in the accompanying draw 
ings, wherein: 

Figs. 1 and 1A are vertical sections through the upper 
and lower portions of a combination drill and core bit 
having a construction in accordance with the present 
invention, the drill bit being shown in connection with a 
string of drill pipe and in the bottom of a borehole formed 
thereby, the retaining latch being released and showing 
the latch operating device in retracted position. 

Figs. 2 and 2A are similar sections but showing the 
core barrel in place within the drill bit and connected 
thereto by the latching mechanism. 

Fig. 3 is a horizonal section through the body of the 
drill bit on the line 3–3 of Fig. 2, showing the latch 
members in engaged position. - 

Fig. 4 is a section showing the wire line tool engaged 
with the overshot spear of the core drilling element by 
which the core drilling element is lowered through the 
drill pipe into position within the body of the drill bit 
or is removed therefrom. 

Fig. 5 is a similar section showing the wire line device 
released from engagement with the overshot spear. 
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2. 
Fig. 6 is a vertical section through a modified form of 

drill bit. 
Fig. 7 is a cross-section through the modified form of 

drill bit on the line 7-7 of Fig. 6. 
Fig. 8 is an end view of the drilling face of the bit 

illustrated in Fig. 6. 
Referring more in detail to the drawings: 
designates a drill bit constructed in accordance, with 

the present invention and which includes an outer barrel 
2 substantially conforming in diameter with a drill pipe 
3 on which the drill bit is mounted. The barrel 2 has a 
threaded lower end 4 that is connected with an internally 
threaded box 5 of a coupling 6, also preferably conform 
ing to the outer diameter of the barrel 2. The lower end 
of the bit coupling is provided with a threaded pin 7 en 
gaged in a threaded socket 8 of a bit head 9. The upper 
end of the barrel 2 has a threaded pin end it) threadedly 
connected with the box end 11 of a lock coupling 12, 
which is connected at its upper end by a threaded pin 
13 with the internally threaded box 14 of a safety joint 
15 having threads 16 connected with internai threads 7 
of a coupling i8, the threads 6 being of opposite hand 
to the threads of the drill pipe so that the roation of the 
drill pipe may be used to effect uncoupling of the drill 
pipe from the drill bit should the drill bit become lodged 
in the borehole, 
The coupling 18 is provided with a box end 19 that con 

nects with the pin 20 of the lowermost tool joint of the 
drill pipe 3. The bit head 9 includes an annular drilling 
face 2 encircling an axial core receiving bore or recess 
22 that is formed within the bit head and which connects 
with a counterbore 23 through a flaring portion 24. The 
counterbore 23 forms an annular flow passageway about 
a core drilling section 25 of the bit and which is carried 
coaxially of the outer shell from a tapered seat 26 pro 
vided on the upper end of an inner barrel 27, as later 
described. The drilling face 21 has water courses extend 
ing thereacross into the bore 22. The drilling face is pro 
vided between the water courses with diamonds 23. 
The coupling 6 has an axial passageway 29 forming 

an upward continuation of the counterbore 23. A 
leak-tight seal is provided between the lower end of the 
inner barrel and the coupling 6 by means of an O-ring 
30 seated in grooves 31 as shown in Fig. 1A. The upper 
end of the inner barrel carries a collar 32, having an 
axial opening 33 for passing a core tube 34, the core tube 
also being formed of a string of pipe suitably connected 
together by pin and box joints 35 and 36. The open 
ing 33 is encircled by the seat 26 and tapers to the in 
ner diameter of the inner barrel. Mounted on the up 
per end of the tube 34 is a head 39 having a tapered 
shoulder 40 engaging the seat and carrying an O-ring 
41 to form a fluid-tight joint therewith, as best shown 
in Fig. 1. The inner barrel is of smaller outer diameter 
than the inner diameter of the outer barrel to form an 
annular downflow passageway 42 between the inner and 
outer barrels to connect with a circular series of ports 
43 that are provided within the collar 6, and which con 
nect with corresponding ports or passageways 44 in the 
bit head, as best shown in Fig. 1A. 
The core drilling bit element 25 is supported in spaced 

relation with the annular drilling face 21 and has an end 
drilling face 45 to drill out the pilot or core 46 that is 
formed at the bottom of the borehole within the core 
opening 22 of the bit head. The outer diameter of the 
core tube is of smaller diameter than the inner diameter 
of the inner barrel to provide an annular passageway 47 
therebetween and the core tube is retained in concentric 
relation with the inner barrel by guides 48, as best shown 
in Fig. 1A. The inner barrel is similarly retained in 
coaxial alignment with the outer barrel by vertical ribs 
49. The core tube thus forms a passageway 50 for sup 
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under the drilling face to said recess and borehole respec 
tively, and said rotary member having an upward con 
tinuation of the core receiving recess to provide a passage 
for drilling fluid and having an outlet connected with the 
receSS and opening through the circumference of the 
rotary member for creating flow of the drilling fluid and 
cuttings inwardly across the drilling face into the core 
receiving recess and through the outlet for upward flow 
through the borehole along with the drilling fluid and 
cuttings discharged circumferentially of the drilling face, 
and a core drill in said rotary member and having a drill 
ing face to drill out the core, said core drill having a 
drilling fluid supply port opening through the drilling 
face thereof for discharging drilling fluid for washing 
core cuttings outwardly across said drilling face and 
directly into the core receiving recess. 

2. In an apparatus for forming a borehole in an earth 
formation, a rotary member having an end provided with 
an annular drilling face encircling an axial core receiving 
recess and having longitudinal drilling fluid supply ports 
opening through the annular drilling face intermediate 
the inner and outer circumferences of said drilling face, 
said drilling face having passages extending thereacross 
from said ports inwardly to the core receiving recess and 
from said ports outwardly to the circumference of the : 
rotary member for discharging the drilling fluid in cool 
ing relation with the drilling face and for conducting cut 
tings under the drilling face to said recess and borehole 
respectively, said rotary member having an upward con 
tinuation of the core receiving recess to provide a passage 
for drilling fluid and having an outlet connected with the 
recess and opening through the circumference of the 
rotary member for creating flow of a portion of the drill 
ing fluid and cuttings inwardly across the drilling face 
into the core receiving recess for discharge through said 
outlet for upward flow through the borehole along with 
the drilling fluid and cuttings discharged outwardly and 
circumferentially of the drilling face, and a core drill 
in said upward continuation of the core receiving recess 
and having a drilling face inset upwardly from the an- . 
nular drilling face for drilling out the core progressively 
with its formation, said core drill having a drilling fluid 
supply port opening through said drilling face of the port 
of said core drill for discharging drilling fluid to wash the 
core cuttings from said drilling face into said passage and 
for discharge through said outlet. 

3. In an apparatus for forming a borehole in an earth 
formation, a substantially cylindrical rotary member 
having an end provided with an annular drilling face en 
circling an axial core receiving bore and having drilling 
fluid Supply ports extending longitudinally through said 
member and discharging through the annular drilling 
face intermediate inner and outer circumferences thereof, 
said drilling face having passages extending thereacross 
from said ports inwardly to said bore and from said ports : 
outwardly to the circumference of the rotary member 
for discharging the drilling fluid in cooling relation with 
the drilling face and for conducting cuttings from the 
drilling face to said axial bore and borehole respectively, 
a core member within the axial bore and of smaller di 
ameter than the axial bore to provide an annular upward 
passage therearound for conducting the drilling fluid and 
cuttings discharged into said bore, said rotary member 
having an outlet opening extending from the annular up 
flow passage and discharging through the circumference 
of the rotary member, and means in the rotary member 
for removably retaining the core member within said 
bore. 

4. In an apparatus for forming a borehole in an earth 
formation, a substantially cylindrical rotary member 
having an end provided with an annular drilling face 
encircling an axial core receiving bore and having drilling 
fluid supply ports extending longitudinally of the rotary 
member and discharging through the annular drilling face 
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ing face, said drilling face having passages extending 
thereacross from said ports inwardly to said bore and 
from said ports outwardly to the circumference of the 
rotary member for discharging the drilling fluid in cool 
ing relation with the drilling face and for conducting 
cuttings from the drilling face to said axial bore and bore 
hole respectively, a core member within the axial bore 
and of smaller diameter than the axial bore to provide 
an annular upflow passage therearound for conducting 
the drilling fluid and cuttings discharged into said bore 
through said inward passages, said rotary member having 
an outlet opening in connection with the annular upflow 
passage and discharging through the circumference of 
said rotary member for conducting inward flow of drilling 
fluid and cuttings from said inward passages for upflow 
exteriorly of the rotary member, and means in the rotary 
member for removably retaining the core member within 
said bore with one end spaced inwardly from the annular 
drilling face to form a core receiving recess, said end being 
provided with a drilling face for drilling off the core 
progressively with the drilling effected by the annular 
drilling face when the apparatus is in use within a bore 
hole. 

5. In an apparatus for forming a borehole in an earth 
formation, a substantially cylindrical rotary member 
having an end provided with a circular drilling face 
encircling an axial core receiving bore and having drill 
ing fluid supply ports extending longitiudinally of said 
rotary member and discharging through the circular drill 
ing face intermediate inner and outer circumferences 
thereof, said drilling face having passages extending there 
across from said ports inwardly to said bore and from 
said ports outwardly to the circumference of the rotary 
member for discharging the drilling fluid both inwardly 
and outwardly from said ports in cooling relation with 
the drilling face and for conducting cuttings from said 
inward passages to said axial bore and through the outer 
passages to the borehole, a core member within the axial 
bore and of smaller diameter than the axial bore to pro 
vide an annular upflow passage therearound for conduct 
ing the drilling fluid and cuttings upwardly of said bore, 
said rotary member having an outlet opening extending 
from the upper end of the annular upflow passage and 
discharging through the circumference of the rotary 
member, said rotary member having a seat therein, means 
on the core member engaging said seat, and a latch car 
ried by one of the members and engaging the other for 
removably retaining the core member on said seat within 
said bore with one end spaced inwardly from the annular 
drilling face to form a core receiving recess, said end 
being provided with a drilling face for driling off the 
core progressively with the drilling effected by the annu 
lar drilling face when the apparatus is in use within a 
borehole. - 

6. In an apparatus for forming a borehole in an earth 
formation, a substantially cylindrical rotary member in 
cluding an outer barrel, a bit carried by the outer barrel 
and having a circular drilling face encircling an axial 
core receiving bore in said bit and having drilling fluid 
supply ports extending longitudinally of the bit and dis 
charging through the circular drilling face intermediate 
inner and outer circumferences thereof, said drilling face 
having passages extending thereacross from said ports 
inwardly to said bore and from said ports outwardly to 
the circumference of the rotary member for discharging 
the drilling fluid in cooling relation with the drilling face 
and for conducting cuttings from the drilling face to said 
axial bore and borehole respectively, an inner barrel in 
the outer barrel and forming therewith a downflow pas 
sage connected with said longitudinal ports, a core mem 
ber within the inner barrel and extending into said axial 
bore and of smaller diameter than the axial bore to pro 
vide an annular upflow passage therearound for conduct 
ing the drilling fluid and cuttings discharged into said 

intermediate inner and outer circumferences of said drill- 75 bore, said rotary member having an outlet opening ex 

Hmm. 



2,708,103 

tending from the annular upflow passage and discharging 
through the circumference of said rotary member, and 
means in the retary member for removably retaining the 
core member within said bore with one end spaced in 
wardly from the annular drilling face to form a core re 
ceiving recess, said end being provided with a drilling face 
for drilling off the core progressively with the drilling 
effected by the annular drilling face when the apparatus 
is in use within a borehole. 

7. In an apparatus for forming a borehole in an earth 
formaticn, a substantially cylindrical rotary member in 
cluding an outer barrel, a bit carried by the outer barrel 
and having a circular drilling face encircling an axial 
core receiving bore in said bit and having drilling fluid 
supply ports extending longitudinally through the cir 
cular drilling face intermediate outer and inner circum 
ferences thereof, said diriiling face having passages ex 
tending thereacross from said ports inwardly to said boie 
and from said ports outwardly to the circumference of 
the rotary member for discharging the drilling fluid in 
cooling relation with the drilling face and for conducting 
cuttings from the drilling face to said axial bore and bore 
hole respectively, an inner barrel in the outer barrel and 
forming therewith a downflow passageway and connected 
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with said longitudinal ports for the supply of drilling 
fluid, a core member within the inner barrel and extending 
into said axial bore and of smaller diameter than the 
axial bore to provide an annular upflow passageway 
therearound for conducting the drilling fluid and cuttings 
discharged into said bore, said rotary member having an 
outlet opening extending from the annular upflow pas 
Sage and discharging through the circumference of said 
rotary member, said inner barrel having a head provided 
with a seat for the core member, and latch means in the 
core member engageable with a part of the rotary mem 
ber to retain the core 1member in engagement with said 
Seat to support the core member and to separate the 
up and downflow passageways. 
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