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11. Claims. (CL 255-24) 
This invention relates to the art of boring and 

drilling, particularly to core drilling and sample 
taking for mineral testing and other geological 
tests where a bore of relatively small diameter is 

5 cut to considerable depth. 
The primary object of the invention is to pro 

vide a dual system of dry sample taking, where 
in addition to the core, the cuttings from around 
the core are pneumatically conveyed to the top 

10: of the Well and collected in a receptacle for visual 
inspection. By the use of air or gas as the Com 
pressable fluid conveyer none of the material cut 
is dissolved, so that the entire sample is collect 
ed. Further by the use of compressed air or gas 

16, it is possible to get dry samples of soluble forma 
tions, where it would be impossible to collect a 
Solid sample by using water as a circulating me 
dium, as in sample taking in potash, salt or other 
soluble materials. 

20. An object of the invention is the provision of 
a method of drilling or boring whereby the cut 
material is pneumatically conveyed, as cut, away 
from the point of cutting and is discharged from 
the top of the well. 

2s. Another object is the provision of a method and 
apparatus for boring or drilling wherein material 
is removed as it is cut, by the application of 
penunatic pressure acting to float the cut ma 
terial from the well on a compressible fluid col 

30 lumn discharging at the well head. 
A further object is the provision, in well drill 

ing apparatus, of pneumatically controlled means 
for selectively regulating the weight of a drill 
rod upon a cutting tool carried thereby, at its 

35 point of cutting. 
. A still further object is the provision of a 
method and means for pneumatically removing 
material from a bore as it is cut, and for ar 
ranging the removed material in column form in 
transparent receptacle means approximating the 
dimension of the bore being cut, thus enabling 
visual inspection of the cuttings as work pro 
gresses. 
Other objects will be apparent from the de 

45 Scription. 
In the drawings: 
Figure 1 is a perspective view of the entire de 

vice with portions of the same being shown in 
section for greater clarity; 

50 Figure 2 is a sectional detail showing a valve 
arrangement in connection with my device; 

Figure 3 is a side view of the device showing the 
adaptation of an auxiliary device to my inven 
tion; and . 

ss. Figure 4 is a detail partly in section of a two 

core shell. 

way valve arrangement used in connection with 
the auxiliary device shown in Figure 3. 
In the drawings, wherein like reference char 

acters have been used throughout to designate 
like parts, and with particular reference to Fig- 5 
lure 1, 0 represents the usual rotary for driving 
a rotating drill provided with suitable drive 
means (not shown), and designates the usual 
derrick platform. Reference numeral f2 desig 
nates the usual Well casing having a packed con- 10 
nection 3 with a rotating hollow slip sleeve f4. 
The slip sleeve 4 has a packed connection 7 at 
its upper end with a drill stem 18 concentrically 
arranged within the slip sleeve and clutched 
thereto by a clutch 6. The stem 8 is connected 5 
in the usual manner to the regular swivel block 
15. The swivel block supports the drill stem from 
the usual derrick (not shown) in the manner 
common in such structures. From the lower por 
tion of the slip sleeve 4 the smaller drill stem or 20 
pipe f8 extends, and upon the lower end of the 
same there is threaded or otherwise attached, 
a core barrel 9a, which carries a drill bit 9 hav 
ing toothed cutters 20. Within the core barrel 
9a and the drill bit 9, which are hollow, is the 25 
usual core shell or 'core catcher' 80, which is so 
arranged that a space 8 is provided between the 
inner periphery of the drill 9 and the outer 
periphery of the core shell 80. It will be apparent 
that the shell 80 extends downwardly approxi- 80 
mately as far as do the drill teeth 20 so as to pre 
vent the escape of any substantial amount of 
air from the bore into the central portion of the 

The shell 80 is also closed at its up 
per end but it is to be noted that the space 8 sis 
is continued and leads into the interior of the 
drill stem. This is more or less conventional in 
core shells of this sort and it is not my intention 
to limit myself to this particular form, as it may 
well appear that other casings for this purpose 
might serve equally well. While I have shown one 
particular type of arrangement and drill, it is 
conceivable that my invention is adaptable to 
other forms of drills, casings, core shells, drill 
bits, and other parts. In fact, it is not necessary is 
that a rotary drill be used, as my invention will 
operate equally well with other forms of drills, 
Such as the Spudding type or any method by 
which material is loosened or broken away, from 
the cutting means, 
A pipe 2 is suitably connected to the casing 2 

below the packed connection 3 and leads to a low 
pressure blower B which is located upon the plat 
form if and which is capable of forcing a com 
paratively low pressure head of air, through the iss' 



0 

15 

20 

25 

35 

40 

45 

() 

60 

65 

70 

75 

2 
pipe 2 and into the casing 2 for a purpose to be 
described later. A motor M or other suitable 
source of power, serves to operate the blower. 
Above the swivel block 5, instead of the usual 

gooseneck, I have provided a T-joint 22 having 
arms 22a and 22b and also a valve 23 in the arm 
22b and a second valve 24 in the other arm. 22d. 
A flexible conduit 25 leads from the arm. 22a to 
the intake 26a of a centrifugal gravity Separator 
26 which is suitably supported, as at 3, at one 
side of the platform f. The separator 26 may 
have a window 27 on One side wall thereof and 
is provided on its top wall with an air exhaust 
28 and on its bottom with a funnel-like outlet 29 
for the cuttings or Samples which are discharged 
therefrom into a relatively tall and narrow re 
ceptacle 30 which has a dimension approximat 
ing that of the bore being cut by the drill and 
which is formed of transparent material. In 
practice it may be advisable to use an impervious 
Walled receptacle of similar size and shape, but 
in that event windows would be provided so that 
the Various strata, could be observed as they are 
deposited. 
In operation, the drill is rotated in the usual 

manner and the valve 23 in the arm 22b of the 
T-joint 22 is closed. The valve 24 in the opposite 
arm is operated and the motor M and low pres 
sure blower B are started. Air under compara 
tively low pressure is pumped into the casing 2 
by Way of the pipe 2. By reason of the packed 
connection between the casing f2 and the slip 
sleeve 4 and the packed connection between the 
sleeve 4 and the inner tube or drill stem 8, the 
air is forced in a downward direction as indi 
cated by the arrows. The air at this pressure 
has an extremely high velocity and passes, 
through the interstices between the teeth 20 of 
the drill f9, into the space 8 between the 
casing 80 and the inner periphery of the 
drill 9 and up through the stem 8. The 
velocity of the air is so great that it carriers or 
floats the small bits of cut material up the space 
8 and stem or tube 8 as fast as they are sepa 
rated from the parent material. In this way 
there is no opportunity for relative large masses 
of material to accumulate and clog the device, 
and as the air can get into the space 8 and stem 
8 only through the interstices between the teeth 
2, the air current literally blows the cut mate 
rial away from the teeth 20 as fast as it is cut. 
It Will also be apparent that the stream of air 
passing around the drill bit and through the 
interstices of the bit teeth will have a cooling 
effect upon the bit and will serve to cool the same 
and prevent the damage incident to overheating. 
The air current, carrying the cut material, con 
tinues up the pipe 8, passes through the valve 
24 in the T-joint 22, through the conduit 25 and 
into the centrifugal separator 26 by way of the 
intake 26a. Within the separator, the cuttings 
fall by gravity through the funnel-like outlet 29 
into the transparent receptacle 30 while air es 
capes through the exhaust 28. As the receptacle 
30 has dimensions approximating those of the . 
bore of the well or core, the various strata, v, u), 
ac, gy and 2 are deposited therein in layers or strata, 
approximating the thickness in which they actu 
ally appear in the material through which the 
drill is passing. Although it is, of course, ap 
parent that they are deposited in the receptacle 
30 in the inverse order of their appearance in the 
soil. When a receptacle is filled, it is a simple 
matter to stop the operation of the drill and 
motor M, remove the receptacle and substitute -a. 

2,167,898 
new one therefor. Or, by means of a two-way 
outlet in the receptacle 30, receptacles could be 
Switched without stopping the drill. In this way, 
the operators of the rig have a continuous pic 
ture of the various strata and, also, the objec 
tional features of hydraulic sample taking, such, 
for instance, as the dissolving of minerals in the 
Solution, are eliminated. With this objection 
done away with, it is possible also, to make an 
absolutely accurate analysis of the various soil 
and rock formations which are being drilled. 
While I have shown a centrifugal separator, any 
other type of pneumatic separator that would 
perform the operation described might serve my 
purpose as well. 

It will be noted that a second motor. M' is lo 
cated adjacent the motor M. This motor M' oper 
ates a high pressure air Compressor C which com 
presses air into a high pressure tank 32. Nu 
merous conduit connections 34' and a connec 
tion 34 are located on the tank 32 and those con 
nections 34 may be used for various purposes in 
the carrying on of the work. The connection 34, 
however, has connected to it a flexible conduit 
33 which leads to the upper end of the drill stem 
f8 by Way of the arm 22b and valve 23 of the 
T-joint 22. As stated before, this valve 23 is 
normally closed when the usual sample taking 
Operation is being performed. However, it occa 
sionally occurs that the drill will become clogged 
With gummy material, mud or the like and the 
air current will thereby be prevented from passing 
through the interstices between the drill teeth 
and upward in the space 8 and pipe 8. When 
this occurs, the drilling apparatus need not be 
stopped but the valve 24 closed and the motor 
M is stopped. The valve 23 in the T-joint 22 is 
opened and air under high pressure is forced 
down through the pipe 8 and outwardly through 
the interstices between the drill teeth 20, and 
upWardly through the clogged mass therearound. 
The resulting pressure excess is relieved by a valve 
2fa in the pipe 2. This serves to sufficiently 
loosen up the clogging material so that the valve 
23 may again be shut off, the valve 24 opened, 
and the motor M started again. Thus, it is ap 
parent that whenever the drill bit becomes 
clogged it is a very simple matter to perform the 
above back blowing operation, and continue with 
the sample taking without loss of valuable time 
or stopping the drill. This is far superior in both 
time and efficiency to present methods of clean 
ing the drill, and making it unnecessary to re 
move the entire drill string and drill. 

Figure 3 shows an accessory device which is 
used in connection with my sample taking in 
vention. It frequently happens that in taking 
Samples from a short distance below the surface 
when a short drill string is being used that the 
Weight of the string is insufficient to cause the 
drill bit to bite into the material and cut the 
Same. Warious methods have been tried to over 
come this but I have devised an extremely simple 
and affective method and structure that is de 
Signed to be used in conjunction with my particu 
lar Sample taking mechanism. 
The mechanism by which I accomplish this 

consists of a doubly flanged collar 50 which is 
removably secured to the slip sleeve 4 around 
the means 49 which tightly grip the sleeve 4. 
A double yoke 5 having arms 5a is carried by 
the collar 50 and carries means 53 centrally of 
the arms for engaging the flanges of the collar. 
Connecting rods 55 are pivotally secured as at 
52 to the ends of the stems of the yoke 5 and 
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carry pistons 56 on their free ends. The pistons 
56 work in twin pneumatic cylinders 54 by means 
of air from the high-pressure tank 32. A con 
duit 57 leads from one of the connections 34' 
on the high pressure tank 32 to a pressure reduc 
ing valve 58. A pipe 58a leads from the valve 
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58 and connects with a pipe 59 by means of a 
T-joint 58b. Two way valves 60 and 6 (see Fig 
ure 4) on either side of the T-joint 58b, regulate 
the air supply to the cylinders 54. A pipe 59a 
leads from the valve. 6 and is provided with 
branches 62 and 63 each of which leads to the 
upper portion of one of the cylinders 54. In like 
manner, a pipe 59b leads from the valve 60 and 
supplies air to the lower portions of the cylin 
ders 54 by means of branches 64 and 65. The 
valves 60 and 6 are also provided with exhaust 
ports 69 and 68 respectively. 
The operation of the device is as follows: 
When the valves are in the position shown in 

Figure 4, air following the direction of the ar 
rows, passes through the valve 6 and into the 
upper portions of the cylinders 54. This forces 
the pistons downwardly and, of course, carries 
with it the yoke 5, collar 50, slip sleeve 14, drill 
stem 8, and causes the drill bit 9 to engage the 
surface to be cut with enough pressure to Over 
come the hardness of the material. Air in the 
lower portions of the cylinders is exhausted 
through the branches 65 and 64 of the pipe 59b. 
and escapes through the exhaust port 69 of the 
valve 60 which is open when the valve is in the 
position shown. 

It frequently happens, however, that it becomes 
desirable to reverse this operation just described. 
This occurs when the converse condition is true 
and the drill is cutting into the material too 
rapidly owing either to the softness of the same 
or because, when the drill is working some dis 
tance under ground, the weight of the drill string 
is so great that too much pressure is exerted 
upon the drill. 
necessary to reverse the position of the valves 60 
and 6. Thus, when the former is opened and 
latter closed, air is forced into the lower portions 
of the cylinders 54 and they tend to raise the 
pistons, yoke, collar, slip sleeve, and drill string 
and relieve the weight upon the drill bit. It is 
readily apparent that these last described opera 
tions may go on without interrupting the sample 
taking for, I contemplate providing a high pres 
sure tank 32 capable of taking care of both the 
back blowing and the weight relieving operation 
at once should an occasion arise when both must 
be carried on at the same time. For instance, 
in back blowing, it is desirable to raise the drill 
string slightly before the valve 23 is opened. 

It will, thus, be seen that I have provided a 
device which is capable of a high degree of per 
formance and which, at the same time is simple 
in construction and efficient and economical in 
Operation. w 

While. I have described and shown what now 
appears to be the preferred form of my invention, 
it is to be understood that I do not limit myself to 
the precise structure shown and described. It is 
my belief that my device is susceptible of other 
expressions and, modifications thereof and other 
embodiments without departure from the spirit 
of the invention and scope of the appended 
claims. . 

Having thus described the invention, what is 
claimed is: 

1. The method of drilling a well which com 
prises the advancing of a drill-bit into the for 

When this occurs, it is only 

mation, forcing a stream of air downwardly to 
the bit and upwardly to the surface to remove 
the cuttings from the well, separating the cut 
tings from the stream of air and depositing them 
into a transparent receptacle thereby enabling 
visual inspection as drilling proceeds, 

2. The method of drilling a well which com 
prises the advancing of a drill bit into the for 
mation on the lower end of a hollow drill stem, 
forcing a stream of air downwardly outside the 
drill-stem to the bit and upwardly to the sur 
face, within the drill stem to remove the cut tings from the well, separating the cuttings from 
the stream of air, discharging them into a trans 
parent receptacle, thereby enabling visual in 
spection as drilling proceeds. 

3. A well drilling apparatus in combination, 
comprising a hollow drill stem, a drill-bit on the 
end thereof, means for operating Said drill stem 
and bit, means for forcing a stream of air into 
the well downwardly to the bit and upwardly to 
the surface to remove the cuttings from the well, 
a separator connected to the discharge outlet for 
Separating the cuttings from the stream of air 
and a transparent receptacle into which the cut 
tings are discharged from the separator. 

4. A well drilling apparatus in combination, 
comprising a hollow drill stem, a drill bit on the 
end thereof, means for operating said drill stem 
and bit, means for forcing a stream of air down 
Wardly outside of said drill stem to the bit and 
upwardly within the hollow drill stem to the sur 
face to remove the cuttings from the well, a sep 
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arator connected to the discharge outlet for 
Separating the cuttings from the stream of air 
and a transparent receptacle into which the cut 
tings are discharged from the separator. 

35 

5. A geological sample taking apparatus in com 
bination, comprising a hollow drill stem, a drill bit 
On the end thereof with a core barrel attached in 
side and concentrically with the hollow drill stem 
by means of any suitable swivel, means for oper 
ating said drill stem and bit, means for forcing a 
stream of air into the well downwardly to the 
bit and upwardly to the surface to remove the 45 - 
Cuttings from the well, a separator connected 
with the discharge Outlet for separating the cut 
tings from the stream of air, means for inspecting 
the contents of the separator while in operation, 
and a transparent receptacle into which the cut 
tings are discharged from the separator. 

50 

6. A geological sample taking apparatus in . 
combination, comprising a hollow drill stem, a 
core bit attached thereto, a core barrel of smaller 
diameter than the internal diameter of the drill 
stem, attached inside of and concentrically with 
the hollow drill stem by means of a suitable swiv 
el, means for operating said drill stem and bit, 
means for forcing a stream of air into the well 
downwardly to the bit and upwardly through 
the opening between the external wall of the core 
barrel and the internal wall of the hollow drill 
stem to the surface to remove the cuttings from 
the well, a separator connected with the dis 
charges outlet for separating the cuttings from 
the stream of air, means of inspecting contents 
of separator while in operation, and a receptacle 
into which the cuttings are discharged. 

7. A well drilling apparatus, comprising a hol 
low drill-stem, a drill but on the end thereof, 
means for Operating said drill stems and bit, 
means for forcing a stream of air downwardly 
Outside of said drill stem to the bit and upwardly 
within the hollow drill stem to remove the cut 
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tings from the well, and discharge same at any 
desired point. . 

8. A well drilling apparatus in combination, 
comprising a hollow tube, means for lowering the 
Said tube into the well bore, means for lowering 
a drilling tool through said tube with a drill 
bit thereon and means for Operating Said drilling 
tool independently of said tube, means for lower 
ing said tube in the well as drilling proceeds to 

0 keep the lower end of same near the drilling tool, 

5 

and means for forcing stream of air into the Well 
downwardly outside of the hollow tube to the 
lower end thereof, and upwardly through the hol 
low tube to the surface to remove the cuttings 
from the well. 

9. A geological sample taking apparatus in 
combination for taking two samples simultane 
ously, comprising a hollow drill stem and bit with 
core barrel attached inside concentrically with 
the hollow drill stem, means for operating said 
drill stem and bit, means for forcing a stream of 
air into the Well downwardly to the bit and up 
wardly through the hollow drill stem to the sur 
face to remove the cuttings from the well, a sep 
arator connected with the discharge outlet for 
Separating out the cuttings from the stream of 
air, and means for inspecting the cuttings while 
the core is being taken, and pneumatic sustaining 

means to regulate the weight on said coring tool 
while drilling, 

10. A geological sample taking apparatus in 
combination, comprising a hollow drill stem and 
bit, a core barrel attached therein, means to 
operate said drill stem and coring tool, means for 
forcing air under pressure down the outside of 
Said drill stem to the bit, and back through said 
drill stem and bit to the surface to remove the 
cuttings from the well, a separator connected to 
the discharge outlet to separate the cuttings from 
the air stream, means for inspecting the cuttings 
while in operation, and a receptacle into which 
the cuttings are discharged from the separator 
and means for temporarily reversing the air 
stream downwardly through the drill rod. . 

11. The pneumatic method of taking two geo 
logical samples simultaneously in a core drilling 
operation: Comprises advancing a core drill into 
the formation, forcing a stream of air down 
Wardly outside of the drill stem to the bit and 
upwardly within the drill stem to remove the 
cuttings from the well, separating the cuttings 
from the stream of air, discharging them into a 
transparent receptacle, thus enabling visual in 
Spection, as drilling proceeds, giving an index to 
the core being taken, 
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