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(57) ABSTRACT 

An apparatus for transporting core samples includes an outer 
tube having an open end and a cover removably mounted to 
the open end; a core tube slidable into and out ofthe outer tube 
when the cover is removed from the outer tube; and a stabi
lizing structure between the core tube and the outer tube, the 
stabilizing structure supporting the core tube within the outer 
tube with the core tube spaced from contact with an inner wall 
ofthe outer tube. 
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HYDROCARBON FORMATION CORE 
PROTECTION AND TRANSPORTATION 

APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to core samples from subter
ranean fonnations, potential hydrocarbon producing fonna
tions and the like, and more particularly, to an apparatus for 
protecting a core sample during transportation. 
[0002] It is known to obtain cores from hydrocarbon and 
other types of fonnations in subterranean locations by driving 
a tube into the core and then bringing the tube to the surface 
where the sample of the material from within the tube can be 
analyzed for various different hydrocarbon exploration and 
producing information. 
[0003] In the course of being brought from the subterranean 
location to the surface, the core is exposed to physical, chemi
cal and environmental changes. These influences are not 
desirable as the core at surface conditions and after being 
exposed to other foreign substances begins to lose value as 
being indicative of formation conditions. This situation is 
worsened by the fact that the core must generally be trans
ported at the surface to a facility for analysis. 
[0004] The need exists for an apparatus for protecting a 
core from a subterranean fonnation during transportation. 
[0005] The above concerns are particularly true in COlmec
tion with evaluation of shale fonnations. Shale formations 
have become increasingly of interest in the hydrocarbon 
industry, and are important from a drilling point of view as 
more than 70% of the total colunm fonnations are represented 
by shale, and major operational problems take place in such 
formations. In addition, shale fonnations are typically under 
conditions which are even more subject to deterioration as a 
core is being transported on the surface, and therefore the 
need for an apparatus to address physical, chemical, and 
environmental changes as the core is being transported is even 
more pronOlllced with respect to shale formations. 

SUMMARY OF THE INVENTION 

[0006] In accordance with the present invention, an appa
ratus is provided which stores a core from a hydrocarbon or 
other formation at a subterranean location and protects that 
core from changes in conditions and exposure to other physi
calor chemical influences as the core is being transported to 
a facility for study of same. 
[0007] According to the invention, an apparatus for pre
serving a fonnation core is provided which comprises an 
outer tube having an opening and a cover for the opening, the 
cover having a hennetic seal for producing a hennetically 
sealed environment within the outer tube, a core tube posi
tioned within the outer tube for receiving a core to be pre
served, the core tube being radially suspended within the 
outer tube to prevent contact of the core tube with the outer 
tube, and an inlet device for filling the outer tube with a 
core-friendly fluid after the core tube is in place within the 
outer tube. The core tube within the outer tube defines an 
annular space between these two tubes, and this annular space 
is for holding fluids introduced into the container through the 
inlet to aid in preserving the core. 
[0008] The core tube can be suspended within the outer 
tube by a centralizing system, for example three or more 
spring loaded longitudinal plates which serve to keep the core 
tube spaced from the inner wall of the core tube and outer 
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tube. In addition, an axial spring system can be provided, to 
absorb shocks to the overall apparatus in the course of trans
portation and prevent these shocks from being transmitted to 
the core within the core tube. 
[0009] The core tube can advantageously be provided with 
one or more longitudinal slots or cutouts in the sidewall which 
lighten the device, and a downwardly curved edge which 
serves to ease the loading and removal process so that less 
potential damage is done to the core when it is being removed 
from the core tube. 
[0010] Stabilizing structures may be provided on the outer 
tube for supporting the apparatus in a horizontal position. 
These stabilizing structures can advantageously position 
opposite to the handles on the outer tube. 
[0011] The longitudinal plates are preferably spring 
monnted within the core tube, and the spring mounting can be 
conducted through adjustable spring loaded pistons so that 
the longitudinal plates can be positioned at a particular dis
tance from each other to acconmlOdate different-sized core 
samples. 
[0012] The cover can advantageously have an adjustable 
axial spring mounted therein for providing axial spring -cush
ioned support for the core sample in an adjustable mmmer, to 
accommodate core samples of different length. 
[0013] Other advantageous features of the present inven
tion will appear below. 
[0014] With the present invention, a core can be obtained 
and then protected during transportation from conditions 
which cause the sample to change. Thus, the sample, shale, 
for example preserved in the apparatus of the present inven
tion is maintained in more useful condition and can provide 
better infonnation for use in evaluating the subterranean for
mation from which it was obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] A detailed description of preferred embodiments of 
the present invention follows, with reference to the attached 
drawings, wherein: 
[0016] FIG. 1 schematically illustrates an apparatus 
according to the invention; 
[0017] FIG. 2 illustrates a core tube of the apparatus of FIG. 
1; 
[0018] FIG. 3 further illustrates components of the core 
tube within the outer tube of the assembly of FIG. 1; 
[0019] FIG. 4 is a top view of the core tube of the present 
invention holding a core; 
[0020] FIG. 5 f'iIrther illustrates the outer tube of the appa
ratus of the present invention; 
[0021] FIG. 6 further illustrates the cover of the apparatus 
ofthe invention; and 
[0022] FIG. 7 further illustrates components of the cover of 
the apparatus in accordance with the present invention. 

DETAILED DESCRIPTION 

[0023] The invention relates to an apparatus for transport
ing a core sample and more specifically to an apparatus for 
trmlsporting a core sample nnder controlled chemicaL physi
cal, and atmospheric conditions. 
[0024] FIG. 1 schematically illustrates an apparatus 10 
according to the invention, which has an outer tube 12 having 
an open end 14, a core tube 16 for holding a core sample 1, 
core tube 16 being sized to fit within outer tube 12 and which 
will be further described below, and a cover 18 for covering 
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open end 14. For ease in transportation, outer tube 12 can be 
provided with one or more handles 20 which can be used for 
manually transporting apparatus 10 as desired. 
[0025] Before continuing with further description of the 
apparatus, it should be understood that apparatus 10 could 
advantageously be used to transport a substantially cylindri
cal core sample 1 which is obtained from subterranean for
mations. Such core samples are frequently used in the oil 
industry to evaluate fonnations through which drilling is 
being done. While useful for any core sample, the apparatus 
of the invention is particularly well suited to core samples 
from subterranean shale formations. Core sample 1 is 
obtained using conventional teclmiques and is then trans
ported through a well from the formation from which it is 
obtained to the surface. At the surface, core sample 1 is 
introduced into core tube 16 of apparatus 10 according to the 
invention, and apparatus 10 is then sealed for transport of the 
core sample as desired, and as will be further discussed below. 
[0026] Cover IS according to the invention can have a fluid 
inlet 22 and a fluid inlet plug 24 as will be further discussed 
below. Threads 26, 2S (FIGS. 5, 6) are provided at open end 
14 and cover IS for use in securing cover IS over open end 14 
of outer tube 12 as desired. In addition, fluid inlet 22 and fluid 
inlet plug 24 can also advantageously be secured using 
threads, for example with fluid inlet plug 24 having male 
threads and fluid inlet 22 having female threads. 
[0027] The threaded connections between outer tube 12 
and cover IS, and between fluid inlet 22 and fluid inlet plug 24 
are advantageously structured to provide a sturdy and leak
proof seal so that the imler space of outer tube 12 Call be 
hermetically sealed, for example at elevated pressures, with
out risk of leaks alld without significant degradation of the 
envirOlnnental conditions of the sealed outer tube 12. To this 
end, 0 rings and various other seal members may be posi
tioned between threads 26, 2S and also between fluid inlet 22 
and fluid inlet plug 24, as desired. 
[002S] Outer tube 12, cover IS, alld fluid inlet plug 24 Call 
advantageously be made of any suitable material which is 
both sturdy, strong enough to sustain high internal pressures 
and preferably sufficiently light that apparatus 10 can be 
manually carried from location to location. One particularly 
suitable material for use in manufacturing outer tube 12 and 
its related components is aluminum. Of course, other suitable 
materials can be used within the above-outlined confines, as 
could be surmised, given this guidance, by a person skilled in 
the art. 
[0029] FIGS. 2-4 further illustrate core tube 16 according to 
the invention. As shown, core tube 16 can advantageously be 
a tube smaller in diameter thall outer tube 12, and preferably 
also somewhat shorter in length than outer tube 12. Tube 16 
preferably has an open top 15 and a closed bottom 13, and 
bottom 13 can advantageously be made from a resilient mate
rial such as rubber or the like. As best seen in FIG. 4, core tube 
16 can advantageously have a plurality of cutouts 17 in its 
circumference, and these cutouts advantageously reduce the 
weight of the structure, and also allow better access of fluids 
introduced into apparatus 10 to core 1 held within core tube 
16. 
[0030] Itis desired that core 1 beheld within core tube 16 in 
a way which minimizes contact of core 1 with the inner walls 
of core tube 16. To this end, a plurality oflongitudinal plates 
19 can be mounted to an inside surface of core tube 16, for 
exanlple through spring loaded pistons 21 which can have 
securing member 23 such as an adjustable bolt or the like, for 
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securing longitudinal plate 19 at a particular position with 
respect to an inner surface of core tube 16. In this way, 
longitudinal plates 19 can be adjusted to core samples 1 of 
various different dianleter. It should be noted that while the 
embodiment of FIGS. 2-4 shows three longitudinal plates 19 
for supporting core sample 1, it could be effective to utilize 
only two, or four or more of such longitudinal plates, and the 
arc length of each longitudinal plate could then be adjusted to 
provide suitable support for core sample 1 with minimum 
material used and with the smallest surface area contact 
between longitudinal plates 19 and core sample 1 for the 
purpose of minimizing any impact on core sample 1 and also 
for reducing weight ofthe overall apparatus. As seen in FIG. 
4, spring loaded pistons 21 can also advantageously support 
core tube 16 within outer tube 12 against radial movement of 
core tube 16 within outer tube 12. 

[0031] Referring to FIG. I, core tube 16 and core salnple 1 
held within core tube 16 are also preferably held axially 
within outer tube 12 through spring structures 25, 27 at each 
end of the device as well. Spring 25 is shown in FIGS. 1 and 
2 and this spring 25 provides cushioned support for the lower 
end or bottom 13 of core tube 16 within outer tube 12. Spring 
27 is positioned at an upper end of apparatus 10 to provide 
cushioned support between an upper end of core sanlple 1 and 
the cover IS. This spring and support is also adjustable, as will 
be further discussed below. 

[0032] FIG. 5 again illustrates outer tube 12 according to 
the invention, and between FIGS. 1 alld 5, it can be seen that 
one or more stabilizing supports 30 can be provided, prefer
ably radially extending from outer tube 12 and defining a flat 
surface upon which apparatus 10 can rest when apparatus 10 
is laid on its side. Further, stabilizing support 30 can prefer
ably be defined on an opposite side of outer tube 12 with 
respect to handles 20, such that when apparatus 10 is resting 
on stabilizing supports 30, halldles 20 are in a substantially 
upward position for ease in lifting. 

[0033] FIGS. 6 and 7 fhrther illustrate the features of cover 
IS in aCCOrdallCe with the present invention. Cover IS can 
have internal or female threads 26 to engage with external or 
male threads 2S on outer tube 12. Threads 26, 2S can be seen 
from a consideration ofFIGS. 5 and 6. 

[0034] Cover IS also preferably has a fluid inlet 22 the 
fi.lllction of which will be discussed below, and a fluid inlet 
plug 24. Further, a pressure valve 29 can be incorporated into 
cover IS for use in monitoring and/or releasing pressure 
within apparatus 10. 

[0035] Cover IS also supports spring 27 as mentioned pre
viously, and spring 27 interacts with core Salllple 1 through an 
adjustable concentric tube assembly 32 having an adjustment 
bolt 34 for securing tube component 36 relative to tube com
ponent 3S. At the core sample end of concentric tube assem
bly 32, a core sample support 40 Call be provided, preferably 
having a rubberized contact surface 42, and support 40 can be 
rotatably mOlmted to lower component 36 through a bearing 
structure 44 which advantageously allows for free rotation of 
support 40 alld rubber contact surface 42 relative to concen
tric tube assembly 32. This allows cover IS to be threaded 
onto outer tube 12 without forcing frictional or rotational 
forces to be translated to core sample 1. 

[0036] Spring 27 can be positioned in a sleeve 29 which 
slidably receives one end of concentric tube assembly 32, and 
sleeve 29 can be mounted to an imler surface of cover IS as 
shown in FIGS. 1 and 6. 
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[0037] As can be seen from a consideration of FIG. 7, 
concentric tube assembly 32 is spring biased by spring 27 
with respect to cover 18, and the axial position of support 40 
can be adjusted by adjusting the position oflower component 
36 relative to upper component 38 of concentric tube assem
bly 32. 
[0038] In order to facilitate solid engagement with adjust
ing bolt 34, lower component 36 of concentric tube assembly 
32 can be provided with a corrugated outer wall if desired. 
[0039] Retuming to FIG. 2, core tube 16 can advanta
geously be provided with a downwardly curved edge 46, 
preferably at an outer end thereot~ this downwardly curved 
edge 46 advantageously helps in loading and unloading of 
core sample 1 into core tube 12 in accordance with the inven
tion. Downwardly curved edge 46 can be downwardly curved 
in the shape of a half-circle, or other shapes, with the goal 
being to allow wider aeeess for maneuvering eore sample 1 
into and out of core tube 16 as desired. 
[0040] Core tube 16 can also be provided from a material 
following the same considerations as outlined with respect to 
outer tube 12 above. Flexibility of core tube 16 may be more 
important than it is with respect to outer tube 12, and it should 
also of course be appreciated that core tube 16 does not need 
to be hermetically sealed. Given tIns and the weight consid
erations of the entire apparatus, core tube 16 can suitably be 
provided from aluminum, by way of non-limiting example, 
and other suitable materials include but are not limited to 
titanium alloy, magnesium aluminum, fiber reinforced plastic 
(FRP) and the like. The suitable material is preferably rela
tively light to facilitate transportation. 
[0041] In use, apparatus 10 advantageously allows for 
transportation of a core sample while protecting the core 
sample from shocks due to impacts which may occur during 
manual transportation. In addition, apparatus 10 according to 
the invention can be used to hermetically seal the core in an 
inner space which is filled with a suitable carrier fluid, such as 
for example diesel fuel or the like. 
[0042] In order to obtain such transportation, the core 
sample is first obtained from formation at a down hole loca
tion utilizing well kuown coring teclmiques. These tech
niques include, but are not limited to, the driving of a tube into 
the formation and then removal of the tube, with enclosed 
core, from the well. Once the sample is obtained and brought 
to surface level through the well, the core sample can advan
tageously be positioned into a core tube according to the 
invention, and the core tube can then be suspended within an 
outer tube according to the invention. Cover 18 is then posi
tioned over open end 14 of outer tube 12, with the core tube 16 
and enclosed core sample 1 positioned therein. At tlns stage, 
prior to or during the loading of core sample 1 into core tube 
16, the adjustable bolts 23 and spring loaded pistons 21 can be 
adjusted in core tube 16 to position longitudinal plates 19 at a 
desired spacing for properly supporting core sample 1 and 
further for properly positioning core tube 16 within outer tube 
12. In addition, at this stage, the position oflower component 
36 of concentric tube assembly 32 can be set relative to upper 
component 38 to provide for proper longitudinal support of 
core sample 1 as well. Once the configuration of apparatus 10 
is properly set, and cover 18 is in place over open end 14 of 
outer tube 12, fluid inlet plug 24 can then be removed, or for 
that matter cover 18 can be installed over open end 14 with 
fluid inlet plug 24 already removed, such that a suitable core 
preserving fluid can be introduced into outer tube 12 through 
fluid inlet 22. This fluid can be diesel fuel, for example, or any 

3 
Feb. 14,2013 

other suitable fluid such as palm oil, biodiesel and any other 
oil based fluid formulated with low dynamic filtration char
acteristics, and winch do not alter the wettability properties in 
the core sample. 
[0043] Once apparatus 10 is completely filled with liquid, 
fluid inlet plug 24 can be positioned into fluid inlet 22 such 
that outer tube 12, cover 18 and fluid inlet plug 24 define an 
imler space containing the core sample within core tube 16, 
and this inner space is hermetically sealed. Furthermore, 
springs 25, 27 and spring loaded plates 19 prevent contact of 
core sample 1 with the inner wall of outer tube 12, and absorb 
shocks which may be exerted upon outer tube 12 before such 
shocks reach core tube 16 and the core sample supported 
therein. When filled, apparatus 10 can be manually trans
ported as desired, for exanlple using handles 20 as described 
above. 
[0044] Once loaded apparatus 10 has reached its desired 
loeation, eover 18 can be removed and the core sample can be 
removed from core tube 16 such that the core can then be 
analyzed as desired in order to determine various character
istics of the fonnation from which the sample was taken. 
[0045] Under some circumstances, it is desired to transport 
core sample IlUlder elevated pressure or vacuum, and tIns can 
also be accomplished through pressurizing and/or drawing 
vaCUlnn through flnid inlet 22. Pressure valve 29 can be used 
for monitoring pressure for this purpose, and also can be 
configured as a pressure release valve if needed. 
[0046] It should be appreciated that the above description is 
made with respect to a specific preferred embodiment of the 
present invention. Various aspects of the invention could be 
modified by a person of ordinary skill in the art without 
departing from the spirit of the invention, and the scope of this 
invention is therefore not to be limited by the disclosed 
embodiment, but rather it is to be considered with respect to 
the scope of the claims appended to this application. 

1. An apparatus for transporting core samples, comprising: 
an outer tube having an open end and a cover removably 

mounted to the open end; 
a core tube slidable into and out of the outer tube when the 

cover is removed from the outer tube; and 
a stabilizing structure between the core tube and the outer 

tube, the stabilizing structure supporting the core tube 
within the outer tube with the core tube spaced from 
contact with an ilmer wall of the outer tube. 

2. The apparatus of claiml, wherein the outer tube has at 
least one handle for transporting the apparatus by hand. 

3. The apparatus of claim 1, wherein the outer tube and 
cover define an ilmer space of the apparatus which is henneti
cally sealed when the cover is in position on the outer tube. 

4. The apparatus of claim 1, wherein the core tube has at 
least one cutout. 

5. The apparatus of claim 4, wherein the cutout passes 
through the sidewall of the core tube. 

6. The apparatus of claim 1, wherein the core tube has a 
downwardly curved edge surface. 

7. The apparatus of claim 1, wherein the stabilizing struc
ture comprises at least 3 radially spaced longitudinal plates. 

8. The apparatus of claim 7, wherein the at least three 
radially spaced longitudinal plates are spring mounted to an 
inner surface of the core tube. 

9. The apparatus of claim 8, wherein the at least three 
radially spaced longitudinal plates are spring mounted to the 
core tube through adjustable spring loaded pistons. 
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10. The apparatus of claim 1, wherein the stabilizing stmc
ture further comprises at least one axially positioned spring 
between a core sample held in the core tube and at least one of 
a bottom of the outer tube and the cover. 

11. The apparatus of claim 1, wherein the at least one 
axially positioned spring comprises a spring mounted in a 
telescoping concentric tube assembly. 

12. The apparatus of claim 11, wherein the telescoping 
concentric tube assembly is mounted within the cover. 

13. The apparatus of claim 12, fhrther comprising a core 
sample support at a core sample end of the adjustable con
centric tube assembly, wherein the core sample support is 
rotatable relative to the telescoping tube assembly. 

14. The apparatus of claim 1, further comprising anoil inlet 
and an oil inlet plug for removably sealing the oil inlet, the oil 
inlet being positioned in one of the outer tube and the cover 
for introducing fluids and pressure into the outer tube. 

15. The apparatus of claim 1, fhrther comprising stabiliz
ing structures extending from the outer tube. 

16. The apparatus of claim 15, wherein the stabilizing 
structures define substantially flat surfaces for resting the 
apparatus in a horizontal position. 
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17. The apparatus of claim 16, wherein the outer tube has at 
least one handle for transporting the apparatus, the handle 
extending from one side of the outer tube, and wherein the 
stabilizing stmctures extend from an opposite side of the 
outer tube. 

18. A method for transporting a core sample, comprising 
the steps of: 

obtaining a core sample from a subterranean formation; 
placing the core sample in a core tube; 
placing the core tube through an open end of an outer tube 

into the outer tube, a stabilizing stmcture being between 
the core tube and the outer tube and between the core 
sample and the hiller tube; 

placing a cover over the open end of the outer tube; 
introducing a fluid through a fluid inlet in the cover and into 

an inner space defined by the outer tube; 
sealing the fluid inlet so as to hermetically seal the inner 

space of the outer tube; and 
transporting the outer tube to a desired location. 

* * * * * 
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