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SOIL SAMPLE CORE SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention generally relates to the ?eld of 
ground soil coring equipment, and more particularly, to a 
soil sample core system in Which a screW driven rotatable 
piston is used to drive a soil sample tube out of the system 
Without disturbing the soil sample. 
Many commercially available soil sampling tools usually 

consist of an outer cylinder and one or more serially stacked 
inner cylinders that ?t Within the outer cylinder. The tools 
are pushed into the ground by various means. The soil 
sample is collected inside the inner cylinder(s) Which are 
usually thin Wall tubes. The outer cylinder is relatively thick 
Walled and acts as the strength member to Which force is 
applied to push the tool through the soil. The inner tubes 
may also be “split” tubes, so that the tube can be “peeled” 
aWay from the soil sample. 
A problem With soil sampling tools is that soil is also 

collected in the annulus formed betWeen the outer and inner 
cylinders. If the soil is dense, abrasive, and compacted 
Within the annulus, the inner tubes may become lodged or 
jammed so that they cannot easily be removed from the outer 
cylinder Without disturbing the soil samples. When this 
happens, the jammed tubes need to be “hammered” out of 
the outer cylinder. HoWever, such hammering generally 
disturbs, and in some cases destroys, the soil sample. 

Therefore, a need exists for a tool for collecting soil 
samples Which alloWs the soil samples to be removed 
Without being disturbed. 

SUMMARY OF THE INVENTION 

The present invention provides a soil sample core system 
for collecting soil samples Which alloWs the soil samples to 
be removed from the tool Without being disturbed. A soil 
sample core system comprises an outer cylinder having ?rst 
and second ends; a sample tube for sliding Within the outer 
cylinder; a tip sleeve mounted to the ?rst end of the outer 
cylinder; a push pipe Which may be mounted to the second 
end of the outer cylinder to prevent the sample tube from 
sliding out of the second end; a tapered tip extended out of 
the tip sleeve and Which may be selectively retracted into the 
push pipe; an end cap having a threaded bore Which may be 
mounted to the second end of the outer cylinder in place of 
the push pipe; a threaded shaft threaded in the threaded bore; 
a piston rotatively mounted to one end of the threaded shaft 
for sliding Within the outer cylinder; and a torque transmit 
ting element mounted to the proximal end of the threaded 
shaft for transferring torque to thread the shaft through the 
threaded aperture and causing the piston to drive the sample 
tube out of the outer cylinder. 

The system uses the mechanical advantage of a threaded 
shaft and piston to smoothly and gently push the soil sample 
tubes out of the cylinder. The system is portable, simple, and 
may be motoriZed. The piston and shaft may each have a 
conically shaped surface to provide a bearing interface that 
facilitates rotation of the piston With respect to the threaded 
shaft so that the piston does not apply any torque to the soil 
sample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a cross-sectional vieW of a soil sample core 
system embodying various features of the present invention 
Which shoWs the tapered tip locked in the extended position. 

FIG. 2 is a cross-sectional vieW of the soil sample core 
system shoWing the tapered tip retracted in the push pipe. 
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2 
FIG. 3 shoWs the sample tube ejection assembly mounted 

to the outer cylinder and the piston engaged to push the soil 
?lled inner tubes out of the outer cylinder. 

FIG. 4 is a cross-sectional vieW shoWing the land at the 
periphery of the piston engages the sample tube. 

FIG. 5 shoWs an end vieW of the torque transmitting 
element mounted to the proximal end of the threaded shaft. 

FIG. 6 shoWs the torque transmitting element Welded to 
the shaft end. 

FIG. 7 is a cross-sectional vieW of the soil sample core 
system shoWing hoW the piston drives the sample tubes from 
the outer cylinder. 

Throughout the ?gures, like references refer to like ele 
ments. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, the present invention provides 
a soil sample core system 10 by Which subterranean soil 
samples 32 may be retrieved and then easily ejected from the 
system Without being damaged. Referring to FIGS. 1 and 2, 
the system 10 incorporates a soil sampling tool 12, such as 
a Van Den Berg, Inc. MOSTAP sampler 35 PS, ART. No. 
060050A) Which includes an outer cylinder 20 that houses 
one or more soil sample tubes 30 (tWo are shoWn, for 
example) stacked in series and a retractable tip 24 extending 
from one end of the cylinder 20. The outer cylinder 20 has 
?rst and second threaded ends 21 and 23, respectively, and 
a through bore 19. Atip sleeve 22 is screWed to the threaded 
end 21 and a push pipe adapter 28 is screWed to the other 
threaded end 23. The push pipe adapter 28 is also threaded 
(not shoWn) to receive continuing links of push pipe (not 
shoWn) that are used to push the tool 12 to the appropriate 
depth of interest through the soil. The tip sleeve 22 selec 
tively holds a retractable conically shaped tip 24 ?xedly in 
place so that the tip 24 extends from the tip sleeve 22. The 
tip sleeve 22 includes an annular groove 44 formed in its 
inner surface 25. A plunger 27 having radially distributed 
tapered recesses 29 is positioned Within the tip sleeve 22 so 
that When the recesses 29 are aligned With the groove 44, 
spherical bearings or balls 26 are held betWeen the groove 44 
and recesses 29 to secure the conical tip 24 at the end of the 
outer cylinder 20. 
Once the soil sampling tool 12 is pushed to a depth of 

interest, the tip 24 may be retracted up inside the tool 12. 
Retracting the tapered tip 24 is accomplished by pulling aft 
on a cable 34, attached to the plunger 27, in the direction of 
arroW 33, causing the balls 26 to be pushed inWardly out of 
the groove 44 of the tip sleeve 22. Continued pulling on the 
cable 34 causes the tip 24 to be pulled up through the bore 
19 of outer cylinder 20 and into the bore 31 of push pipe 
adapter 28, as shoWn in FIG. 2. The tool 12 is noW ready to 
be con?gured to obtain soil samples. 
As the tool 12 is again pushed through the soil, soil 

samples 32 enter the tip sleeve 22 through bore 37 and ?ll 
coaxially aligned soil sample tubes 30 having an outer 
diameter Which alloWs them to smoothly slide Within bore 
19 of the outer cylinder 20. FIG. 2 shoWs the tip 24 retracted 
Within the push pipe adapter 28 and inner tubes 30 ?lled With 
soil samples 32. The tool 12 may then be pulled up to the 
terrestrial surface (not shoWn) so that the soil samples 32 
may be retrieved. 

In order to con?gure the soil sample core system 10 so 
that the soil sample tubes 30 may be ejected from the 
cylinder 20, the tip sleeve 22 and push pipe adapter 28 are 
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removed from the cylinder 20. Then, the sample tube 
ejection assembly 35, shown in FIG. 3, is mounted to one 
end of the cylinder 20. The sample tube ejection assembly 35 
includes the end cap 36, a threaded shaft 38 Which is 
threaded through the threaded aperture 39 of the end cap 36, 
and a piston 42. The distal end of the shaft 38 preferably 
includes a bearing 41, preferably having a conically shaped 
surface Which may be made of materials such as steel, 
bronZe, brass, copper alloys, or even plastic. The piston 42 
includes a recess 50 that provides a bearing surface 52 
shaped to ?t over the bearing 41 so that the piston 42 may 
freely rotate With respect to the shaft 38, and an annular land 
52, shoWn in FIG. 4, siZed to engage the end 56 of sample 
tubes 30. Referring also to FIG. 3, the piston 42 may be held 
in position at the end of the shaft 38 by, for example, a 
Washer 44 and screW 46, although other mechanical retain 
ing systems such as internal or external C-rings. The end cap 
36 preferably may have outer hex shape as shoWn in FIG. 5 
so it can be easily tightened onto the cylinder 20. A torque 
transmitting element 54, such as a hexagonal nut Welded, 
may be mounted onto the proximal end of the threaded shaft 
38, as for example by Welding, to facilitate rotation of the 
threaded shaft 38 by the application of torque to the element 
54. The forWard end of the shaft 38 may contain a hexagonal 
recess 48, as shoWn in FIG. 6, for receiving a drive coupling, 
not shoWn, so that the shaft 38 may be rotated by a motor 
driven tool such as a poWer drill. To counter the rotation of 
the shaft 38, the end cap 36 can be held in a vice or With a 
Wrench. 

The threaded shaft is fully retracted so that the piston 42 
may slide into the bore 19 of the cylinder 20 and so that the 
threaded bore 43 of the end cap 36 may be screWed to one 
end of the cylinder 20, Whereupon the soil sample core 
system 10 is con?gured as shoWn in FIG. 3. As the threaded 
shaft 38 is rotated by end nut 54, the piston 42 advances in 
the bore 19 of the outer cylinder 20 so that the annular land 
58 of the piston 42 butts up against the end 56 of the soil 
sample tube 30, thereby forcing the soil sample tube(s) 30 
out of the open end 45 of the cylinder 20. The distal end of 
the piston 42 includes a frustrum shaped, or conically 
tapered surface 60 Which alloWs the piston 42 to be centered 
against and Within the end of the tube 30 as annular land 58 
of the piston 42 drives the tube 30 out of the outer cylinder 
20. Without the tapered surface 60, the piston 42 may not be 
centered against the tube 30, causing the tube 30 to jam 
Within the cylinder 20. Torque applied to the shaft 38 via the 
torque transmitting element 40 through the end cap 36 
provides a large mechanical advantage that readily causes 
the soil sample tubes 30 to be driven out of the cylinder 20. 
Although the threaded shaft 38 rotates as it feeds through the 
end cap 36, the piston 42 does not rotate With respect to the 
soil sample tubes 30 because the piston 42 is free to rotate 
about the bearing 41 at the end of the threaded shaft 38. 
Therefore, the piston 42 does not transfer torque to either the 
sample tube 30 or soil sample 32. FIG. 7 shoWs the soil ?lled 
sample tubes 30 being pushed out of the cylinder 20 by the 
piston 42 as the threaded shaft 38 is fed through the end cap 
36. After being ejected from the cylinder, the soil sample 
tubes 30 may be sealed With standard plastic end caps, not 
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4 
shoWn, and sent to a laboratory for analysis. Thus it may be 
appreciated that the invention provides a soil sample core 
system by Which soil samples may be retrieved Without 
being compressed or otherWise disturbed. 

Obviously, many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that Within the 
scope of the appended claims the invention may be practiced 
otherWise than as speci?cally described. 

I claim: 
1. A soil sample core system, comprising: 

a soil sampling core assembly Which includes: 
an outer cylinder having ?rst and second cylinder ends; 
a sample tube Which slides Within said outer cylinder 

for retrieving a soil sample as said outer cylinder 
penetrates subsurface soil; 

a tip sleeve selectively mounted to said ?rst cylinder 
end of said outer cylinder; 

a tapered tip Which extends out of said tip sleeve for 
facilitating penetration of said outer cylinder to a 
depth of interest in said subsurface soil, and is 
retracted through said sample tube and out of said 
outer cylinder so that soil samples enter said sample 
tube upon further penetration of outer cylinder into 
said subsurface soil; and 

a soil sample retrieving assembly Which includes: 
an end cap having a threaded bore selectively mount 

able to said ?rst or second cylinder end of said outer 
cylinder When said tip sleeve is disassembled from 
said outer cylinder; 

a threaded shaft threaded in said threaded bore and 
having ?rst and second shaft ends; 

a piston rotatively mounted to said second shaft end of 
said threaded shaft for sliding Within said outer 
cylinder, and having a frustrum shaped surface for 
centering said piston partially in and against said 
sample tube; and 

a torque transmitting element mounted to said ?rst shaft 
end of said threaded shaft for transferring torque to said 
threaded shaft so that said piston drives said sample 
tube out of said outer cylinder. 

2. The soil sample core system of claim 1 Wherein; 
said threaded shaft has a ?rst tapered bearing at said 

second shaft distal end; and 
said piston has a second tapered bearing surface for 

rotatively engaging said ?rst tapered bearing surface so 
that said piston may rotate With respect to said threaded 
shaft. 

3. The soil sample core system of claim 1 Wherein said 
piston has an annular land for engaging said sample tube. 

4. The soil sample core system of claim 1 Wherein said 
torque transmitting element is a nut. 

5. The soil sample core system of claim 4 Wherein said nut 
has a recess for receiving a torque driving tool for turning 
said threaded shaft. 


