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This invention relates to the drilling of . 
wells for oil, gas, water, minerals, and the 
like, and more particularly to devices for 
drilling and extracting cores so as to ob 
tain with facility samples of the rock or 
other material being drilled through. The 
object of the invention is the provision of 
an improved core drilling and extracting 
device. In obtaining cores during well drilling of 
this character a drilling bit which cuts its 
way through the rock by a motion of rota 
tion is employed, the drilling bit being an 
nular in form so that the rock opposite the 
central opening in the bit is left uncut. 
After the drilling has progressed a short 
distance, the uncut portion of the rock pro 
jects upwardly through the annular bit in 
the form of a core. When an annular hole 
has been drilled in this manner to a depth 
sufficient to produce a core varying from 
a few inches to several feet in length, the 
core is broken off and removed from the 
hole by an appropriate core-taking device. 
The core-taking or extracting device is 

lowered on a cable into the drill stem which 
drives the rotating bit, and it is sometimes 
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difficult properly to manipulate the core 
catcher when it is run into the hole after 
the core has been cut and break off and re 
cover the core. In the utilization of the au 
tomatie bit feed of mv invention disclosed 
and claimed in my application Serial No. 
12,197, filed May 10, 1924, it might be dif 

ficult in some cases to recover cores in this 
Ie. 

Hence, it is desirable to have the core-ex 
tracting device in position within the drill 
stem during the drilling of the core so that 
the core will enter the removing device after 
it is cut. In order to operate the drilling 
apparatus in this manner with the core-tak 
ing device in position during the drilling op 
eration, it is desirable, if not necessary, to 
provide automatic means for detaching the 
cable after the core-taking device has been 
placed in operating position so as to permit 
the cable to be hoisted out of the drive pipe 
and the surface end of this pipe to be con 

nected to a source of water pressure for sup 
plying water to the cutting surfaces of the 
drilling bit. Likewise, automatic means 

50 

must be provided for reattaching the cable . . . 
to the core-taking device after the core has 
been cut. w 
In constructing a core drilling and extract 

55 

ing device of this type, it is important that the latching and tripping mechanism for de 
taching and attaching the cable be arranged 
to operate with an extremely high degree of 
safety, for if the core-taking device were al 
lowed to fall a distance of several hundred 

60. 

or several thousand feet, great damage would 
be done to the hole. In fact, such an acci 
dent is capable of damaging the hole to 
cut around the damaged portion, or even 
abandon, the hole altogether. 
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Such an extent that it is necessary to side- . 

The core barrel should remain stationary 
with the core, and hence the drill stem must 70 
rotate with respect to the core barrel. The 
friction between these parts should be re duced as much as possible, and adequate 
means for accomplishing this result, and at 
the same time supporting the core barrel by 
the drill stem, should be provided. 

It is also important that the core barrel 
be furnished with effective core engaging 
devices by which the core may be readily 
broken off and withdrawn from the hole. 
These devices must, therefore, positively en 
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gage the core so as to prevent any possi 
bility of the core itself being allowed to fall. 
Moreover, I have found that a drilling bit 
constructed of abrasive material, such, for 
example, as carborundum, is particularly ef 
fective in drilling wells when appropriate 
means is provided for regulating the pres 
sure of the bit against the bottom of the 
hole. When such a bit is used it is impor 
tant that the lower end of the core barrel 
be prevented from coming in contact with 
the bit, as this would cause rapid wear of 
the core barrel and might also damage the 
bit itself. During the usual operation of drilling a 
well it is frequently desirable to drill con 
siderable lengths of the hole without taking 
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2 
the cores. In order to change from an an 
nular bit to a solid bit it is customary to 
remove the entire drive pipe from the hole. 
This necessitates taking apart the drive pipe 
section by section and then replacing it in 
a similar manner, which requires an unrea 
sonable amount of time. 

In accordance with my present inven 
tion I provide the core barrel, that is, the 
core extracting device, with a releasable bail 
for lowering it into operative position with 
in the drill stem, and I also provide means 
operable upon the core barrel reaching the 
operative position for releasing the bail. 
That is, the bail-releasing means is actuated 
only by the final movement of the core barrel to its final operative position. There is, 
therefore, no possibility of the bail-releas 
ing means being tripped as the core barrel 
is being lowered into the hole. Thus the 
danger of the core barrel being tripped 
while near the surface, which would result 
in the wrecking of the bottom of the hole, 
is eliminated. A lifting bail is also pro 
vided which, when lowered into the drill 
stem after the core has been cut, positively 
engages the core barrel in such a manner 
that it is impossible to disengage these parts 
automatically, but to do this the core barrel 
must be hoisted to the surface and the lift ing bail disengaged by hand. 
The mechanism which I employ for ac 

complishing these results comprises a latch 
member which is secured to the core barrel 
and which is biased to a given position. In 
its normal position this latch member is 
adapted to engage the lowering bail, but 
when the core barrel moves into its final 
operative position within the drill stem, the 
latch member is moved by means disposed 
at this operative, position and preferably 
upon the drill stem into a position of disen 
gagement with the lowering bail which may 
then be hoisted out of the hole. The latch 
member is held in the disengaged position 
as long as the core barrel is in its opera 
tive position, and when it is desired to re 
move the core barrel a lifting bail is lowered 
into the hole which engages the latch mem 
ber in the position in which it is held, and 
when once the lifting bail has been thus 
interlocked with the core barrel, it is im 
ossible to detach it until the core barrel 
as been hoisted to the surface. 
The invention also involves the provision 

of a friction reducing bearing for support 
ing the core barrel within the drill stem, and 
core engaging devices hinged at their lower 
ends to the core barrelso that they fall by 
gravity against the core, each of these de 
vices having a plurality of teeth which are 
disposed along a curve so that one or more 
of the teeth are presented to the core at 
every possible angular position of these de 
vices, In addition, means is provided for 
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guiding the lower end of the core barrel into 
alignment with the annular hole in the drill 
ing bit so as to prevent damage to the bit or 
to the core barrel during the drilling opera 
tion. 

Furthermore, in order to provide for the 
drilling of complete holes without leaving 
a core, an inner cutting member of abrasive 
material is secured to a mounting which is 
provided with the latch mechanism of my in 
vention and lowered into the drill stem in 
place of the core barrel. This inner cutting 
member rests upon an annular shoulder on 
the annular abrasive bit and is driven by the 
friction between these engaging surfaces. It 
has a passage for drilling water extending 
through it longitudinally and this passage 
is eccentrically 
hole will be cut. 
A better understanding of the invention 

will be had by referring to the accompany 
ing drawings which illustrate, by way of ex 
ample, a mechanical embodiment of the in 
vention. In these drawings: 

Fig. 1 is a longitudinal section of the core 
drilling and extracting device showing the 
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arranged so that a complete 
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core barrel supported by the lowering bail 
just above the operative position; 

Fig. 2 is a similar view showing the core 
barrel in operative position, the latch mem 
bers being forced inwardly and having re 
leased the bail, which has been hoisted out; 

Fig. 3 is a transverse section on line 3-3 
of Fig. 1, showing the latch members in en 
gagement with the lowering bail; 

Fig. 4 is a transverse section on line 4-4 
of Fig. 2, showing the water passages or 
channels through the guide collar for the 
lower end of the core barrel; . 

Fig. 5 is a similar view on line 5-5 of 
Fig. 2, showing the mounting of the core en 
gaging devices; 

Fig. 6 is a longitudinal section sinhilar to 
Figs.1 and 2 showing the lifting bail low 
ered into engagement with the latch mem 
bers and locked therewith ready to hoist 
the core barrel to the surface; 

Fig. 7 is a transverse section on line 7-7 of Fig. 6; 
Fig. 8 is a 

portion of the drilling apparatus showing 
the inner cutting member and its mounting 
in position within the drill stem and resting 
upon the annular abrasive bit; and 

Fig. 9 is a transverse section taken on the 
line 9-9 of Fig. 8. 

Referring to these drawings, an annular 
bit 10 of abrasive material having a central 
longitudinal opening 11 is rotated to drill 
the hole 12. The bit 10 is secured to the 
bit mounting 13 by means of babbitt 14, and 
the bit mounting is threaded onto the lower 
end of the drill stem 15. A coupling 16 of 
special form is screwed onto the upper end 
of the drill stem and serves to secure the 

longitudinal section of the lower 
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. 1,16,092 . : 
same to the drive pipe by which the drilling ?? dig into the surface of the core, and by 
apparatus is rotated. . . . employing this form of teeth, in combina 

the drilling apparatus is driven by the drive lower ends so that they are always urged pipe through a slidable joint or automatic by gravity against the core, any lifting. 
As is illustrated in the drawings, however, tion with the hinging of the dogs at their 

70 
bit feed such, for example, as is shown in movement of the core barrel will tend to my prior application above mentioned. force the dogs with increasing pressure into 
Therefore, the coupling 16 is threaded onto the core. 
such a slidable joint. The driving member from falling below the horizontal position 
of this mechanism is indicated at 18, only because if they should be turned downward 
the lower end being shown and its upper ly, while the core barrel is in position to re. 

the lower end of the driven member 17 of It is important that the dogs 23 be kept 75 

end being mounted upon the drive pipe. ceive a core, the dogs might become engaged 
Members 18 and 17 are connected together with one another so as to prevent them from 
by means of a longitudinal key 19, and by reassuming their upward positions and the 
virtue of this connection rotary motion is upward pressure of the core being cut would 
transmitted from member 18 to the driven then seriously damage the dogs. In order 
member 17 while the member 17 is at the to obviate this, the dogs 23 are provided 
same time allowed to slide freely in the ver- with portions 23 which extend a short dis 
tical direction within the member 18. By tance beyond the pins 25. The dogs may 

S0 

means of this connection the weight of the engage one another as shown in Fig. 1 and 
a drive pipe is removed from the cutting bit prevent their falling into the downward po 
10 and the appropriate feeding pressure for sition, but in the event that they do not S9 
enabling the abrasive bit to operate at maxi- engage one another, these projections 237. 
??1?. ??????? speed can be readily applied. will come in contact with the inner surface 

arrel-and in this application of the annular bit 10, as shown in Fig. 1, , . The core 
this term is intended to include any form and the dogs will thus be maintained in 
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of core extracting device-consists of three - their proper positions. In order to be sure 
parts, a central barrel portion 20 of rela- that the dogs project upwardly while the 
tively thin metal, a dog holder 21, and a core barrel 20 is being lowered into the well, 
uard ring 22. The central portion 20 may a small block of wood (not shown) may be 
e as long as necessary to form a chamber inserted between the teeth of the dogs. This 

of the required size to accommodate the de- block will hold the dogs in position until the 
sired length of core. The dog holder 21 is core pushes it upwardly and is engaged by 

5 screwed onto the lower end of the barrel the teeth of the dogs. portion 20 and consists of a hollow cylinder The guard ring 22 is threaded upon the 
the interior diameter of which is slightly outside of the upper end of the central por 
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greater than that of the opening 11 of the tion 20 of the core barrel and has around its 
abrasive bit and the wails of which are lower end a shoulder 28 by which the core 
relatively thick. barrel is supported within the drill stem 15. 
The core engaging devices are mounted in For this purpose a friction reducing bear the dog holder 21 and, in the preferred ing is employed which comprises a pair of 

form, these devices comprise two or more collars 29 and 30 which have ball races along 
dogs 23 which are mounted in recesses 24 their opposing surfaces in which the balls 
in the walls of the dog holder 21, the dogs 31 roll. These collars are held in position 
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being of substantially the same thickness by means of the specially constructed cou 
as these walls. Dogs 23 are hinged at their pling 16 which is provided with a chamber 
lower ends by pins 25 which are driven into 32 above the end of the lower threads 33, 
the walls of dog holder 21, as is clearly this chamber being slightly larger than col 
shown in Fig. 5. Each of the dogs 23 is lar 29, . . provided near its upstanding end with a n assembling these parts collar 29, is 
series of relatively sharp tranverse teeth 26 placed within the chamber 32 and colla 
which are cut upon a curve as indicated so 30 is turned tightly against the end of 
that one or more of these teeth are presented threads 33, the balls 31 being between the 
to the core in any angular position which collars. Coupling 16 is then screwed onto 
the dogs may assume. The dogs are urged the drill stem 15 and thus clamps collar 80 
inwardly away from their dead center posi- solidly against the upper end of the drill 
tion and against the core by means of fiat stem, allowing collar 29, however, to rotate 
springs 27 which are riveted within recesses freely within chamber 82 upon the balls 3 24. These springs prevent, the dogs from The inner upper corner of moyable collar 29 
protruding beyond the outer surface of the is slightly rounded or beveled, as shown at 
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dog holder and insure that the dogs will al- 34, for a purpose which will appear later 
ways fall against the core. on, and also for engagement: with the shoul 
The upper surfaces of the teeth 26 are pref der 28 so as to support the core barrel in op 

erably somewhat undercut so that they tend erative position, 
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portion 20 of the core barrel. 
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The latch members by which the core 
barrel is lowered into and lifted from the 
?????: position comprise one or more re 
silient or yieldably mounted arms 35 which 
are riveted at 36 to the inside of the central 

Two oppo 
sitely arranged latch members are prefer 
ably used. They are provided at their up 
per ends with hooks 3 for engaging the lowering and lifting bails. A lowering bail 
38 is shown in Fig.1, and comprises a metal 
cylinder having a loop at the top by which 
it is suspended from the cable 39 and an an 
nular ring 40 interiorly fixed adjacent the 
bottom. Ring 40 may be welded to the 
cylinder and its upper surface is adapted 
to engage the hooks 37 when the bail cyl 
inder is telescoped into the guard ring 22. 
The latch members 35 are bent outwardly 

through slots 41 in the walls of the central 
portion 20 and have curved cam surfaces 42 
for the purpose of extending through the 
slots 41 into the path of the collar 29 when 
the hooks 37 are in their normal outermost 
position, to which they are biased by the re 
siliency of the latch members 35. The 
latch members, however, are bent inwardly 
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just above the ends of the cam portions 42 
so as to re-enter the core barrel, and the 
outermost parts of the cam surfaces 42 al 
ways remain within the diameter of the 
guard ring 22 so as to be protected thereby 
against accidental tripping. . . 
When a core barrel is to be lowered into 

operative position within the drill stem, the 
bail 38 is inserted in guard ring 22 and 
Snapped onto the latch members 35 and low 
ered down the drill pipe by means of cable 
39. In Fig. 1 the core barrel has reached 
the bottom of the hole and is about to move 
into operative position. The hooks 37, how 
ever, still engage the annular ring 40. 
When the core barrel is lowered a slight dis 
tance further, and thus passes into its final 
operative position, the cam surfaces 42 are 
engaged by the rounded shoulder 34 of col 
lar 29 so that the latch members 35, are 
forced inwardly thereby and the hooks 37 
are released from engagement with annular 
ring 40 of the bail 38. . 

In Fig. 2 the core barrel has settled to its 
final PSö and bail 38 has been hoisted 
out of the well so that the drive pipe may be 
connected with an appropriate drillingwa 
ter supply and the drilling operation re 
sumed. It will be noticed that in this po 
sition the outwardly projecting points of the 
latch members 35 lie against the interior 
surface of collar 29, thus holding the hooks 
37 in restricted position as long as the core 
barrel remains in its operative position. 

In lowering the core barrel into position, 
it is important that the barrel be suitably 
guided and held with its axis substantiall 
in alignment with the axis of the # - 
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bit 10, and for this purpose an annular guide 
ring or collar 43 is mounted toward the 
lower end of drill stem 15, this ring being 
channeled, as indicated at 44, to allow for 
the passage of drilling water. The upper 70 
corner of the guide ring is chamfered at 45 
so as to assist in guiding the beveled end 46 
of the core barrel therethrough. 
The hooks 37 of the latch members, extend into relatively close proximity to the inter 

nal walls of the guard ring 22 when the 
latch members are in normal position. Fur 
thermore, the guard ring extends a substan 
tial distance above the hooks 37 and forms 
a lateral support for the bail cylinder which 
is telescoped into it, thus tending to keep 
the bail in longitudinal alignment with the 
core barrel and assist in preventing the ac 
cidental releasing of the core barrel from the 
bail. 
In Fig. 2 drilling has progressed to a . 

point where a core 47 projects a consider 
able distance into the core barrel, and drill 
ing may be continued in this way until the 
core reaches a head:48 which forms the roof 90 
of the core chamber, and for this purpose 
is fitted tightly and solidly to the inner 
walls of the central barrel portion 20. Dur 
ing the drilling of the hole water is forced 
downwardly through the drive pipe, 95 
through the sliding joint, and guard ring 
22, into the chamber of the core barrel above 
head-48. - 

From this chamber it passes radially out 
wardly through openings 49 in the central loo 
portion 20 into the annular space between the 
core barrel and drill stem 15, indicated by . 
the arrows. The water flowing thence down 
wardly goes through channels 44 in guide 
ring 43 and then passes into the narrow an- 105 
nular space 50 between the lower end of the 
core barrel and the abrasive bit. From here 
the drilling water flows between the core 
and the wall of the opening 11 of the abra 
sive bit to the cutting surfaces. After pass- 110 
ing between the cutting surfaces the drill 
ing water flows upwardly between the out 
side of drill stem 15 and the walls of the 
hole 12. 
It is preferable to have the lower end of 115 

the core barrel extend into close proximity 
to the upper surface of the abrasive bit 10 
and even enter a recess in the upper part 
of the bit, as shown in Figs. 1 and 2. Guide 
ring 43, however, coacts with the exterior of 120 
the core barrel in such a manner as to pre 
vent the core barrel from coming into con 
tact with the abrasive bit, inasmuch as the 
rotation of the bit would rapidly wear away 
the core barrel, and also because, if the bot 
tom of the core barrel should strike the 
abrasive bit as it is being lowered into po 
sition, it might crack the bit or loosen it from its mounting. 
While the annular hole shown in Fig. 2 13? 
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member so as to lower the core barrel into 
operative position within the drill stem, and 
means disposed at the operative position for 
forcing the latch member out of engagement 
with the bail when the core barrel reaches 
said position. - 

2. In a well drilling device the combina 
tion of, a core cutting bit, a tubular drill 
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stem therefor, a core barrel insertable with 
in the drill stem, a latch member yieldably 
mounted on the core barrel and normally 
biased to a given position, a bail having 
means engaging the latch member in the 
normal position of said member so as to 
lower the core barrel into operative position 
within the drill stem, means disposed in the 
operative position for forcing the latch 
anember to a second position out of en 
gagement with the bail when the core 
barrel reaches, said position so that the 
bail may be removed from the drill stem, 
and a lifting bail, adapted to be lowered into 
the drill stem, having means for forcing the 
latch member into a third position thereby 
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interlocking itself therewith and affording 
means for withdrawing the core barrel. 

3. In a well drilling device the combina 
tion of, a core cutting bit, a tubular drill 
stem therefor, a core barrel insertable within the drill stem and provided near its 
upper end with a yieldably mounted latch 
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stem therefor, a core barrel insertable within 
the drill stem, a latch member on the core 
barrel near the upper end thereof, a bail 
having means for engaging the latch mem 
ber so as to lower the core barrel into op 
erative position within the drill stem, and 
means disposed at the operative position for 
coacting with the latch member when the 
core barrel reaches said position so as to 
release the bail therefrom, said core barrel having a guard portion extending above 
the latch member and having a flaring 
mouth for guiding the bail into engagement 
with the latch member. 

6. In a well drilling device the combina 
tion of, a core cutting bit, a tubular drill 
stem therefor, a core barrel insertable within 
the drill stem, a latch member on the core 
barrel near the upper end thereof, a bail 
having means for engaging the latch mem 
ber so as to lower the core barrel into op 
erative position within the drill stem, and 
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means disposed at the operative position for . 
coacting with the latch member when the 
core barrel reaches said position so as to 
release the bail therefrom, and a guard ring 
secured to the upper end of the core barrel 
and extending above the latch member hav 
ing a flaring mouth for guiding the bail 
into engagement with the latch member. 

7. In a well drilling device the combi 
member, shoulders on the drill stem and nation of a core barrel having a latch mem 
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core barrel respectively adapted to coact ber resiliently secured interiorly of the bar 
to support the latter in operative position, rel below the upper end thereof, and an 
a bail for lowering the core barrel to oper- annular bail member adapted to telescope 
ative position having a shouldered ring within the end of the barrel having means 
engaging a hook on the latch member, the - to engage the latch member in this position. 
latch member having a cam portion extend- 8. In a well drilling device the combina 
ing outwardly through the wall of the core tion of a core barrel having a latch member 
barrel which is engaged by the shoulder on resiliently mounted interiorly of the barrel 
the drill stem when the core barrel reaches below the upper end thereof, and a bail 
the operative position and forces the latch member having an annular pick-up portion 
member inwardly to release, the bail so that for telescoping within the end of the barrel, 
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it may be removed from the drill stem, and said pick-up portion being wedge shaped at . 
a lifting bail, adapted to be lowered into its lower end for springing said latch mem the drill stem, having a wedge-shaped an- ber into engagement therewith. 
nular head for forcing the latch member 9. In a well drilling device, the combina 
further inward and engaging the hook tion of a core cutting bit, insertable within 
thereof so as to withdraw the core barrel. the drill stem, a prong-shaped latch member 

4. In a well drilling device the combin- resiliently mounted on the core barrel, a 
ation of, a core cutting bit, a tubular drill bail having an annular ledge for engaging 
stem therefor, a core barrel insertable said latch member for lowering the core 
within the drill stem, a latch member on barrel into operative position within the 
the core barrel near the upper end thereof, drill stem, and an annular ring carried by a 
a bail having means for engaging the latch friction reducing bearing upon the interior 
member so as to lower the core barrel into wall of the drill stem and projecting in 
Operative position within the drill stem, and wardly therefrom a sufficient distance to 
means disposed at the operative position for force said latch members out of contact 
coacting with the latch member when the with said annular ledge when the core bar 
core barrel reaches said position so as to re- rel reaches the : position so as to 
lease the bail therefrom, said core barrel release the bail therefrom. having a guard portion extending above the 
latch member to protect said member. l 

5. In a well drilling device the combin 
10. In a well drilling device, the combina 

tion of a core cutting bit, a tubular drill 
stem therefor, a core barrel insertable within 

ation of, a core cutting bit, a tubular drill the drill stem, a prong-shaped latch member 130 
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resiliently mounted on the core barrel, a bail lease the bail therefrom, and a second bail 
having an annular ledge for engaging said having an annular wedge shaped lower end 
latch member for lowering the core barrel and an annular ledge thereabove by which 
into operative position within the drill stem, said latch member is forced inwardly and 

5 an annular ring mounted upon a friction engaged when this second bail is lowered 15 
reducing bearing within the drill stem and into the drill stem to pick up and withdraw 
projecting inwardly a sufficient distance to the core barrel. force said latch member out of contact with In testimony whereof I affix my signature. 
said annular ledge when the core barrel 0 reaches the operative position so as to re- EGGLESTON SMITH, 


