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My invention relates to well drilling and, more 
particularly, to a novel drilling apparatus Suited 
to obtain core sections during continued driling 
and/or a residual or filamentary core upon with 
drawal of the drilling bit for inspection, repair, 
or replacement. 
The present invention, contemplates cutting 

into the earth in an annular zone to leave. a cen 
tral core portion. Which is maximized in length 
by being progressively disintegrated into core 
particles, and it is an object of the invention to 
provide an improved drilling structure for ac 
complishing this. - - - - 

By the term “disintegrating,' I have reference 
to a Subdivision of the central core portion into 
cere particles, irrespective of the size thereof. 
Such core particles may be relatively small sand 
like or cutting-like particles, as when the core 
portion is substantially completely disintegrated, 
or they may be in the form of larger masses, 
hereinafter termed core sections, which are sev 
ered, broken, or otherwise removed from the cen 
tral core portion, being of substantial size but 
representing more than a mere temporarily com 
pacted mass of cuttings from a bit. Such core 
specimens give particularly valuable data con 
cerning subterranean strata including geological 
age, Slope and character of Subterranean strata, 
etc. 
The present invention contemplates that the 

co's particles, resulting from the progressive dis 
integration of the central core portion during 
continued drilling, shall be discharged to the ex 
terior of the drilling structure and preferably 
into a column of filuid moving upward in the well. 
For example, it is common practice to drill Wells 
by use of a rotary bit during the time that a 
high-density drilling naud is forced into the Zone 
of the cutters to carry upward in the well the 
cuttings. In the preferred practice of the pres 
ent invention, the core particles are discharged 
into the rising a drilling. mud and, if of substan 
tial size, can be separated therefrom at the top 
of the well to provide a continuous coring method 
giving Valuable information as to subterranean 
Strata, during continued drilling. It is an object 
of the present invention to provide an improved 
drilling. System for accomplishing this. 
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"The invention also contemplates a drilling 
structure, having a central passage to receive the 
central core portion. .Disintegration of this core 
portion preferably takes place a substantial, but 
constant distance above the cutting elements, 
Whereby the lower-end of such a central passage 
contains a filamentary core. 
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ent invention, this core can be severed or de 
tached from the earth's strata preparatory to 
lifting the drilling structure, and can be carried 
upward with the drilling structure when with 
drawn for inspection, repair, or replacement. 
It is an object of the present invention, to pro 
vide an innproved apparatus for obtaining a re 
sidual filamentary, core from a heavy duty drilling 
structure when withdrawn from the well. 
Another object is to provide a novel telescoping 

interconnection between a bit and a drive unit; 
also, to provide a drive unit in which a tubular 
member is disposed to receive the core portion 
as drilling progresses. 

If the disintegration of the central core por 
tion breaks core sections therefrom, it is desirable 
that these be discharged into the rising fluid 
in such manner as to minimize abrasion thereof 
by the fluid. If such core sections are discharged 
from a rapidly rotating drilling structure into a 
body of fluid which is not rotating or rotating at 
iower velocity than the drilling structure, the 
fluid may unduly erode a core section extending 
into the fluid body. It is an object of the pres 
ent invention to avoid undue abrasion at this 
point, as by deflecting the fluid from the imme 
diate vicinity of the core passage from which the 
core sections issue. 

Further - objects of the invention lie in the pro 
vision of a novel rotary bit for cutting in an 
annular zone to leave a central core portion; 
also, to provide a structure in which fluid can be 
delivered to the cutters in an advantageous 
manner. - 

Further objects and advantages of the inven 
tion will be evident from the following descrip 
tion. of exemplary embodiments. 
EReferring to the drawings: 
Fig. 1 is a utility-view, showing diagrammati 

} cally Well drilling: equipment employing one form 
of the invention; . . . 

Fig. 2 is a vertical cross-sectional view, of the 
drilling structure of Fig.1; 

Fig. 3 is a side view of the upper, end of the 
drilling structure of Fig. 2, taken as indicated by 
the arrow.3; 
:Fig. 4 is a horizontal sectional view, taken along 

the line 4-4 of Fig. 3; 
Fig. 5 is a bottom view of the drilling structure 

of Fig. 2; 
* Fig. 6. is 3a, vertical sectional view of an alterna 
tive embodiment of the invention employing a 
renovable tubular member; : , 

Fig...is a horizontal cross-sectional view, taken 
By use of the pres- 55 along the line 7-7 of Fig. 6; 
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effected by stopping the circulation of drilling 
mud while continuing to rotate the bit rapidly 
often with Substantially increased cutting pres 
SU’e applied to the bit. This “burns im” the core 
portion, causing it to wedge tightly in the lower 
Section of the central passage 4 and causing Sev 
erance from the earth's Strata. A core-catcher 
meanS, SUch aS ShoWn in Fig. 12, cara be added 
to aSSist in holding the core portion in position. 
Thereafter, the core portion or residual filamen 
tary core in the drilling structure can be raised to 
the Surface of the ground, whereupon it can be 
forced from the confining passage of the drilling 
Structure by any Suitable means to represent 
the Strata, during the last few feet of drilling. 
The embodiment of FigS. 6 and 7 differs from 

that previously described primarily in providing 
a Sectional structure in which a portion of the 
tubular member 6 is removable from the drive 
unit 33. 
includes upper and lower Sections 85 and 86 
threadedly joined at 82. The tubular member 
Si is made Sectional and comprises an upper 
tubular portion extending in the opening 7, 
as previously described, but being of somewhat 
Sharper radius of curvature. Corresponding to 
the lower tubular portion 66 is a removable tubul 
lar member 88 providing an upper end telescop 
ing within the upper tubular portion adjacent 
the junction of the sections 85 and 86, the ends 
of the telescoping elements being beveled, as in 
dicated, to facilitate the telescoping action when 
the Sections 85 and 86 are joined. The telescop 
ing joint is preferably Snug to prevent mud or 
other fluid entering the upper tubular por 
tion 70 from the fluid-conducting Space 69 now 
formed Within the longitudinal passage 64 
around the removable tubular member 88. The 
lower end of the removable tubular member 
telescopes with the upwardly-extending tubul 
lar portion of the tubular member 65 of the 
bit, as previously described, but one or more arms 
89 center the tubular member 65 with respect to 
the bit body 35 and serve as stops to carry the 
Weight of the removable tubular member 88. 
Such arns 89 can be eliminated in the event that 
the renovable tubular member 88 provides a 
lower enlarged or bell-shaped portion similar to 
that illustrated in Fig. 2 for receiving the upper 
end of the tubular member 65. To aid in center 
ing the removable tubular member 88 in the 
longitudinal paSSage 6, Spider-like arms 90 may 
extend radially therefron to Slidably engage the 
inner Wall of the longitudinal paSSage. 
The embodiment of Figs. 6 and 7 can be em 

ployed with any suitable bit having a central 
paSSage through which the core portion rises into 
the º core-receiving passage 68 as diriliing pro 
greSSes. Disintegration of the core portion takes 
place in the curved upper tubular portion 0 and 
the resulting disintegrated material or core par 
ticles, whether large or small, are expelled from 
the orifice E2, which can open on the exterior 
fluid or which can be provided with the deflector 
means 76 previously described. However, this 
embodiment of the invention facilitates removal 
of any residual or filamentary core raised to the 
surface of the ground in the core-receiving pas 
Sage 68 When the drilling Structure is lifted from 
the Well. Such residual or filamentary core can 
easily be removed by unscrewing the sections 35 
and 86 and drawing the removable tubular mem 
ber 88 from the drive unit 33. A relatively long 
length of the residual or filamentary core may 
be Withdrawn. With the removable tubular mem. 

In this embodiment, the drive unit 33 
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ber or the tubular member may be lifted without . 
detaching the bit 32 to leave a columnar core in 
the longitudinal passage 64, the column being 
broken to remove a desired section thereof for . 
inspection. 
The embodiment of the drive unit shown in : 

Fig. 8 is quite similar to that shown in Fig. 2 
except that the Sub 34 is made more massive. 
and provides an upper corner 9í. The opening 1 í 
in this embodiment extends to the corner 9. So 
that the orifice 72 faces more nearly upwardly 
than in the previous embodiments. This gives 
additional clearance space between the drive unit 
33 or the collar 3i and the outer wall of the well. 

Figs. 9 and 10 ShoW an alternative bit con 
struction in which the core cutting element 45 
is constructed Substantially as previously de 
scribed except that four arms to extend radially 
outward from a tubular member comprising , 
an extension of the neck 54, previously described. . 
The arms CO may extend from openings 2 of . 
the tubular member of, being suitably welded : 
in place. 
In this embodiment the outer ends of the arms, 

í 60 are detachably connected to the sub 34, con 
structed as previously described. In the preferred 
construction, the lower end of the sub 34. pro 
vides four radial slots is receiving the outer 
ends of the arms 08. These arms may be held , 
in the slots 4 permanently, as by being welded 
therein, or temporarily, as by being held in place 
by screws 5. The bit body provides a shoulder 
06 which engages the lower faces of the arms 
100 when the bit 32 is attached to the sub 34. 
This arrangement supports the core cutting ele 
ment independent of the cutters 40 and I. This 
construction has the additional advantage that 
the mounting means for the core cutting element 
is disposed a Substantial distance from the Zone 
of cutting, thus eliminating any possibility of 
dropping the core cutting element if it should be 
Severely abraded. 
AS before, the upper end of the tubuliar mem 

ber 9 preferably telescopes with the lower por 
tion of the tubular member 6 of the sub. The 
drilling mud moves between the arms foe into 
the chamber 56 and discharges toward the cut 
ters through the passages 57. A small portion 
of this mud may also be discharged through the 
peripheral passages 55, as previously described. 

Fig. 11 shows a similar structure applied to a 
pin-type bit having a neck i It received by a 
threaded socket at the bottom of the Sub 34. 
In this embodiment, the outer ends of the arms 

extend into slots i3 formed in the neck O 
but otherwise corresponding to the slots 4 of 
the previously-described embodiment. The sub 
34 provides a shoulder 4, corresponding in func 
tion to the shoulder 6 previously described. 
The embodiment disclosed in Figs. 12 and 13 

employs rotary mill cutters 20 as core cutting 
elements whereby the central core portion 50 
is Shaped and sized by the lowermost sections of 
toothed frusto-conical portions 20a of roller 
type cutters which provide main teeth 2 Ob fac 
ing and cutting into the earth in an inner annu 
lar Zone, the teeth 20b being formed on a main 
frusto-conical portion or face of each cutter. 
The mill cutters 2 are shown as rotatably 
mounted on inclined pins 26c extending in 
Wardly from arms 2 at Such angle that a line 
drawn in the plane of the portion 20a of either 
cutter from the axis of the corresponding pin 
20c to the lowermost tip of the cutter will lie 

Substantially parallel to the axis of rotation of 
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the bit, body whereby the teeth on the portion 
20ct will shape and size the core portion, 50. 

This embodiment also provides rotary gage cut 
ters. 23, best shown in Fig. 13 which are jour 
nailed on pins 23a...extending out Ward from a 
depending head 24 of the bit body, these cut 
ters determining the size of the bore. The cut 
ting. Zones of the cutters 20 and 23 overlap. 
In this embodiment, the tubular member 0 

is carried by arms , as described with ref 
erence to Fig. 11. However, the lower end of the 
tubular member 10 extends through a central 
opening 26 of the depending head 24. Prefer 
ably, the lowermost end of the tubular member 
0 extends downwardly into the tapered space 
between the mill cutters 29, being shown as 
terminating in a tapered portion 28 terminat 
ing a short distance above the botton of the bore. 
This tubular member provides a central paSSage 
3 which is slightly larger than the central core 
portion 5. With the construction shown the 
eentral passage 39 extends downwardly to a 
position quite close to the base of the central 
core portion 5) So as to minimize any unconfined 
section of the central core portion. 
With the embodiment of Fig. 12, it is usually 

unnecessary to provide the peripheral passages 
55 although these may be employed if desired. 
It is usually preferable to direct the mud through 
passages 32 of the depending head, these pas 
Sages being directed respectively to Ward the four 
rotary cutters. 

It is often desirable to provide a core-catching 
means in the lower polition of the tubular mein 
ber 10, for example, the core catcher 35 of the 
COIm Wentional fångered type. ShoWIN. SUchi a core 
catcher means aids in severing and lifting the 
central core portion. With the bit When raised. 

It will be clear that various types of bits can 
be used. With any of the embodiments of the 
drive unit 33 herein disclosed; also, that Various 
other changes and modifications may be made 
without departing from the spirit of the inven 
tion, as defined in the appended claims. 

I clain as my inwention: 
... Apparatus for drilling into the earth, includ 

ing: a rotary bit having a central opening and 
cutter means disposed therearound for cutting 
into the earth in an outer annular zone; a core 
cutting means comprising a body positioned in 
said central opening, said body providing teeth 
at its lower end, said teeth cutting in an inner 
annular ZOne Within said outer annular Zone to 
leave a central core portion, said body of said 
Core-cutting means including a central passage 
for receiving said central core portion as drilling 
progreSSes; a first tubular member carried by 
said body of Said core-cutting means and provid 
ing an upWardly-extending tubular portion; a 
drive unit operatively connected to said bit to 
rotate. Sane; a second tubular member extending 
in said drive unit and providing a lower tubular 
portion telescoping with said upwardly-extending 
tubular portion of said first tubular member; and 
Wallis defining a passage communicating between 
Said second tubular member and the exterior of 
Said drive: unit and having an a Xis anging from 
the axis of Said second tubular member. 

2. Apparatus for drilling into the earth, includ 
ing: a, bit body having a charimber; a tubular 
aember carried by said bit body and extending 
along Said chamber, Said tubular member pro 
Widing an upper tubular portion; cutting means 
carried by said biti body for cutting into the earth 
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10 
tion, said tubular member being of a size to 
receive said core portion as drilling progresses: 
walls defining a passage means communicating 
between said chamber and said cutting: means 
for conducting a fluid from the former to the lat 
ter; a drive unit detachably connected to said bit 
body and providing a longitudinal passage; and 
means for disintegrating Said central core por 
tion within said drive. unit, said means including 
a drive unit tubular member having a lower tubu 
lar portion telescoping with said upper tubular 
portion of said tubular member carried by Said 
bit body near the Zone of detachable connection 
between said biti body and said drive unit to 
reeeive said core portion, Said. Ineans including 
a passage means angling from and acroSS, the 
axis of said drive-unit. tubular member and open 
ing on the exterior of said drive unit on one side 
thereof, said drive-unit tubular member extend 
ig in ara being of Smallier" Size than Said longi 
tudinal passage to provide a fluid-conducting 
Space. COInmunicating. With Said chamber of Said 
bit body. 

3. A drive means for operatively interconnect 
ing a rotary element, and a rotary earth-boring 
bit providing cutting elements adapted to cut 
into, the earth in an annular ZOne to leave a cen 
tral core portion, said drive means including: a 
drive unit, including means for connecting Same 
to said bit and said rotary element, said drive unit 
including a longitudinal paSSage; a tubular mem 
ber and means for positioning same in said.lon 
gitudinal passage, said tubular member provid 
ing a lower portion within said longitudinal pas 
Sage to define a fluid-conducting space for con 
ducting fluid from said rotary element to said 
bit, said lower portion providing a core-receiving 
paSSage- of a SiZe to receive said central core por 
tion, said tubular member providing an upper 
end in Said longitudinal passage; and a core 
disintegrating means for progressively disinte 
grating said, core portion, said core-disintegrat 
ing ineans, including a paSSage opening on the 
exterior of Said drive unit and including a wall 
bounding said passage and angling across the 
axis of Said upper end of Said tubular member 
to be, contacted by said, core portion to disinte 
grate Sanne into core particles, said passage cont 
ducting Said core pairticles to the exterior of said 
drive- tunit, said core-disintegratingi means pro 
Viding a depending tubular portion telescoping 
with said upper end of Said tubular member. 

4. Apparatus for drilling into the earth, includ 
ing: a, rotary bit providing means for cutting 
into the earth in an annular Zone to leave a cen 
tral core portion, said bit, including an upwardly 
extending threaded portion and an upWardly 
opening chamber within said threaded portion; 
a, tubular member attached to said bit and extend 
ing upWardly in Said chamber, Said tub Ular mem 
ber having an internal diameter sufficient to 
receive said core portion; a tubular drive unit 
having a depending threaded portion detachably 
connected to said upwardly-extending threaded 
portion of said bit at a position adjacent the 
upper end of Said tubular member; a drive-unit 
tubular member. Within Said tubular drive unit 
and having allower end telescoping with the upper 
end of said tubular member attached to said bit 
When said bit, and said drive unit are connected, 
said tubular members, cooperating to define a 
core-receiving paSSage receiving Said central core 
portion and being separable at their telescoping 
junction when said bit is detached from said 

ia ain, annularº Zone: fio: leave a, central core por- drive unit; and means near the upper end of 
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said drive-unit tubular member for subjecting 
said core portion to bending stresses to Subdivide 
same into core particles, said last-named means 
including means for conducting such core par 
ticles to the exterior of said drive unit as drill 
ing progreSSeS. 

5. Apparatus as defined in claim 4, in which 
said upper end of said tubular member of Said 
bit extends upwardly in said chamber no farther 
than the upper end of said upwardly-extending 
threaded portion of said bit, and in which the 
lower end of said drive-unit tubular member 
extends downwardly in said tubular drive unit 
a distance no farther than the lowermost end 
of said depending threaded portion of Said drive 
unit. 

6. An apparatus for drilling wells with the aid 
of a circulation of fluid moving upWardly in the 
drilled portion of the well and by use of a bit 
providing cutting elements disposed around but 
spaced from the axis of the well to cut into the 
earth in an annular Zone when the bit is rotated, 
thereby leaving a central core portion extending 
upwardly into said bit, said apparatus including: 
a tubular drive unit; Walls defining a core-paS 
sage means in said drive unit to receive said 
core portion; means for progressively disintegrat 
ing an upper section of said core portion in said 
core-passage means and including an Orifice posi 
tioned to open on the upwardly-moving fluid in 
the well to discharge the disintegrated material 
thereinto; and a deflector means extending Out 
Wardly from the periphery of said drive unit 
adjacent Said orifice and into the upwardly-now 
ing fluid for deflecting said fluid away from said 
orifice. 

7. Apparatus as defined in claim 6, in which 
said deflector means includes a deflector element 
extending outwardly from the periphery of Said 
drive unit adjacent the leading side of said ori 
fice to deflect said fluid from the immediate vicin 
ity of said orifice during turning of said drive unit. 

8. Apparatus for drilling into the earth and 
adapted for use with a tubular drive unit con 
taining a tubular member having a lower end 
and an upper portion, Said drive unit including 
means for disintegrating a core portion, said 
apparatus including: a rotary bit comprising a 
bit body, a pair of depending arms and a head 
positioned between said arms and spaced there 
from to define cutter Spaces; a pair of rotary 
cutters; means for journalling said cutters in 
Said cutter spaces, said cutters providing teeth, 
the innermost portions of said teeth being spaced 
from the axis of rotation of said bit body to leave 
an upstanding core portion; and walls defining 
a COre-receiving Space of a size to receive said 
core portion and extending from a lower posi 
tion below the axes of rotation of said cutters 
upWardly through said bit body, said Walls includ 
ing a tubular member attached to said bit and 
bounding at least the upper portion of said core 
receiving space, said tubular member extending 
upward a sufficient distance to telescope with said 
lower end of Said tubular member of said drive 
unit. 

9. Apparatus for drilling into the earth and 
adapted for use with a tubular drive unit con 
taining a tubular member having a lower tubular 
portion and an upper portion and containing a 
Core-disintegrating means, said tubular drive 
unit having a threaded portion adjacent the 
lower end of said lower tubular portion, said 
apparatus including: a rotary bit body providing 
an upwardly-extending threaded portion and an 
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12 
upwardly-opening chamber within Such threaded 
portion, said upwardly-extending threaded por 
tion being adapted to be threadedly connected 
to said threaded portion of said drive unit; a plu 
rality of cutters carried by said bit body to cut 
into the earth in an annular Zone to leave a 
central core portion, said bit body having an 
opening for receiving said core portion; and a 
tubular member carried by said bit body coaxi 
ally with said opening and of a diameter to 
receive said core portion and to telescope With 
said lower tubular portion of said tubular mem 
ber of said drive unit, said tubular member car 
ried by said bit extending upwardly in said cham 
ber and conducting said core portion to Said 
lower tubular portion. 

10. Apparatus as defined in claim 9, in which 
said tubular member carried by said bit extends 
upwardly in said chamber no farther than the 
upper end of said upwardly-extending threaded 
portion. 

11. Apparatus as defined in claim 9, in which 
said chamber includes a, bottom Wall having an 
opening of a size to receive and retain the lower 
end of said tubular member carried by said bit, 
this tubular member providing an upper portion 
extending along said chamber to telescope with 
said lower tubular portion and being supported 
solely by its said lower end being retained in said 
opening of said bottom Wall. 

12. Apparatus for drilling into the earth, 
including: a rotary bit having a central opening 
and cutter means disposed therearound for cut 
ting into the earth in an outer annular Zone; 
a core-cutting means comprising a body posi 
tioned in said central opening, said body provid 
ing teeth at its lower end, said teeth cutting 
into the earth in an inner annular Zone within 
said outer annular zone to leave a central core 
portion, said body of Said core-cutting means 
including a central passage for receiving said 
central core portion as drilling progresses; a drive 
unit operatively connected to said bit to rotate 
same, said drive unit providing a longitudinal 
passage axially aligned with said central passage 
of said core-cutting means; and a, tubular mem 
ber providing a lower tubular portion having an 
axis aligned with the axis of Said central passage, 
said lower tubular portion extending downwardly 
in Said longitudinal passage and being of smaller 
Size than said longitudinal passage to provide a 
fluid-conducting space, said tubular member pro 
viding an upper tubular portion in open com 
munication with said lower tubular portion and 
With the exterior of said drive unit but having 
an axis angiing from the axis of Said lower tubu 
lar portion; and paSSage means disposed adja 
cent the periphery of said body of Said core 
cutting means for conducting fluid from said 
fluid-conducting space to said core-cutting means 
and toward the bottom of the bore at a position 
adjacent the junction of said zones. 

13. Apparatus for drilling into the earth, said 
apparatus including: a rotary bit having a cen 
tral Opening and cutting elements disposed there 
around to cut in an Outer annular zone; core 
cutting means comprising a body extending into 
Said central opening, said body providing teeth 
cutting in an inner annular zone within said 
outer annular zone to leave a central core por 
tion, said core-cutting means including a central 
passage to receive said central core portion as 
drilling progresses; means for detachably con 
necting Said body of Said core-cutting means 
Within said central opening of said bit, said con 
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necting means including an arm. On Said core 
cutting means, walls defining a cavity in Said 
hit, to receive said airin, and means for Securing 
said arm in said cavity; and means for disinte 
grating Said central core portion at a position 
aloove Said teeth of Said core-cutting means. 

4. Apparatus for drilling into the earth With 
tihe ait of a cttting fiUaidi, Said apparatus includ 
ing: a, rotary it providing a body having a cen 
tral opening providing an internal Wall, Said bit 
including cutting elements carried by Said body 
for cutting into the earth in an outer annula 
zone, said body providing a chamber for receiv 
ing said cutting fliid; a core-cutting element 
having a central passage and providing teeth 
disposed around the lowei end thereof; means 
for mounting said core-cutting element Within 
said central opening, said teeth being adapted 
to cut in an inner annular Zone Within said outer 
annular zon3 to leave a, central coire portion 
received by said central passage as drilling pro 
gresses; and passage means within the confines 
of Said centra ogening of Said bitbody and con 
municating with said chamber for conducting 
cutting fluid to said teeth, said core-cutting ele 
ment providiing longitudinally-eXtending periph 
eral grooves cooperating with said internal Wall 
of said central opening to define Said paSSage 
I:1881:S. 

15. Apparatus for drilling into the earth, 
including: a rotary bit providing means for cut 
ting into the earth in an annular Zone to leave 
a central core portion, said bit including a tubul 
lair member having an upwardly-extending tubul 
lar portion of an internal diameter to receive said 
core portion; a tubular drive Unit detachably con 
nected to said bit at a position adjacent Said 
tubular member, said drive unit providing a tubul 
lar member cooperating with said drive unit in 
providing an ainnular mud-conducting Space, said 
tubular member of Said drive unit having a lower 
tubular portion telescoping in Substantially fluid 
tight relationship with said tubular member of 
Said bit When said bit and said drive unit are 
connected, said substantially fluid-tight relation 
ship preventing flow of mud from said annular 
mud-conducting space through the telescoping 
junction of said tubular members, said tubular 
members cooperating to define a core-receiving 
passage receiving Said central core portion; and 
means for disintegrating said core portion within 
said drive unit as drilling progresses and as said 
core portion rises to a position above the tele 
Scoping junction of Said tubular members. 

16. Apparatus for drilling into the earth, 
including: a rotary bit providing means for cut 
ting into the earth in an annular zone to leave 
a central core portion; a tubular member secured 
to said bit and having an upwardly-extending 
tubular portion of an internal diameter to receive 
said core portion; a drive unit providing a tubu 
lar member having a depending lower tubular 
portion telescoping With said upWardly-extending 
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14 
tubular portion of said tubular member of said 
bit When Said bit and Said drive unit are con 
nected, said tubular portions cooperating to define 
a core-receiving passage receiving said central 
core portion; means adjacent the telescoping 
junction of said tubular portions for detachably 
connecting said bit to said drive unit, Said tele 
scoping tubular portions separating upon removal 
of said bit froin said drive unit and moving into 
telescoping relationship when said bit is attached 
to Said drive unit; and means for disintegrating 
Said core portion. Within said drive unit as drilling 
progresses and as Said core portion rises to a 
position above the telescoping junction of said 
tublar meinl?eiss. 

17. Apparatus for drilling into the earth, 
incluiding: a rotary bit providing means for cut 
ting into the earth in an annular ZOne to leave 
a central col'e portion; a tubular member Secured 
to Said bit and having an upwardly-extending 
tubular portion of an internal diameter to receive 
Said core portion; a drive unit detachably con 
nected to said ibit at a position adjacent said 
tubular innember; a removable tubular member 
positioned in said drive unit and having a lower 
tubular portion telescoping with said upwardly 
extending portion of said tubular inenber of said 
bit. When said bit and Said drive unit are con 
nected, Said tubular portions cooperating to define 
a core-receiving passage receiving said central 
core portion, said removable tubular member pro 
Viding an upper end; means for disintegrating 
Said core portion at a position above said upper 
end of Said removable tubular member, said dis 
integrating means including a wall angling across 
the axis of Said removable tubular member above 
Said upper end thereof to be contacted by said 
Core portion to Subdivide Same, said disintegrat 
ing means including a passage for conducting the 
Subdivided material to the exterior of said drive 
unit; and means for removably connecting said 
disintegrating means and said upper end of said 
removable tubular member. 

HOWARD A TAYLOR. 
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