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l This invention relates to new and useful im 
provements in sampling apparatus. 
The invention relates particularly to improved 

apparatus for obtaining fluid and core samples 
under the natural formation pressure from hard 
sub-surface formations. 
One object of the invention is to provide an 

improved sampling apparatus for simultaneous 
ly obtaining` or taking a fluid and core sample 
under natural formation pressure from the stra 
tum or fromation at the bottom of the well bore 
without removing the drill stein or pipe, whereby 
the samples may be obtained at selected in er 
vals as the drilling progresses. 
' ' An important object of the invention is to pro 
vide an improved sampling apparatus for simul 
tanecusly obtaining a fluid and core sample which 
apparatus is retrievable through the drill pipe 
to permit recovery of the samples without re 

î20 moval of the drill pipe; the `apparatus having 
means for coupling the same within the drill bit 
and also having a core bit at its lower end, where 
by when in position within the stem, the ap 
paratus may be rotated to assure cutting of a 
core sample in relatively harder sub-surface for 
mations. 
A particular object of the invention is to pro 

vide an improved sampling apparatus, of the 
character described, wherein a rotatable core bit 
and core-receiving tube for cutting and retain 
ing a core are combined with a iiuid sample 
chamber which is arranged to recover a fluid 
sample under the natural formation pressure, 
whereby simultaneous recovery of the core and 
ñuid may be effected. 

Still another object of the invention is to pro 
vide an improved sampling apparatus, of the 
character described, wherein the core-receiving 
tube having the core bit at the lower end is 
formed with means on its external surface for 
packing or sealing oliF around said tube, whereby 
a íluid sample under natural formation pressure 
may be recovered through said tube. 
A further object of the invention is to provide 

an improved sampling apparatus having a seal 
ing means at the upper portion of its core-re 
ceiving tube whereby after a core has been out, 
the reduced bore formed by the cutting of the 
core is closed or sealed at its upper end to permit 
a true and accurate huid sample to be obtained 
from the formation therebelow; the closure or 
sealing of the bore being accomplished by a, nexi 
ble sealing element or by an enlargement on the 
upper portion of the core-receiving tube. 

Still another object of the invention is to pro 
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vide an improved core-receiving tube having a 
continuous spiral or helical projection or rib on 
its outer surface which normally functions to re 
move the cuttings from the reduced bore formed 
by the coring operation, but which acts to retain 
said cuttings to form a pack-01T or seal around 
the tube when the upper end of the bore is closed 
just prior to completion of the coring operation 
and taking of the fluid sample. 
The construction designed to carry out the in 

vention will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a, reading of the following specification and 
by reference to the accompanying drawings, 
wherein an example of the invention is shown, 
and wherein: 
Figure 1 is a longitudinal, sectional View of a 

sampling apparatus, constructed in accordance 
with the invention, and illustrating the same 
mounted in position within a drill pipe, 
Figure 2 is an enlarged longitudinal sectional 

view of the lower portion of the sampling appara 
tus, 
Figure 3 is a horizontal, cross-sectional view, 

taken on the line 3--3 of Figure 2, 
Figure 4 is a View, similar to Figure 2, of’a 

modified form of the invention, 
Figure 5 is a horizontal, cross-sectional view, 

taken on the line 5_5 of Figure 4, 
Figure 6 is a horizontal, cross-sectional view, 

taken on the line 3_6 of Figure 4, 
Figure 7 is a detail view of the release valve 

employed with the form shown in Figure 6, and 
Figure 8 is a view, partly in section and partly 

in elevation of still another form of the invention. 
In the drawings, the numeral l@ designates a 

drill pipe or stem which has an elongated drill 
collar I! connected. to its lower rend by the usual 
pin and box connection. A drill bit I 2 is con 
nected to the lower end of the drill collar and 
is providedwith the usual cutting blades. As is 
usual practice, the bore IllaJ of the drill pipe com 
municates with the axial bore lla of the drill 
collar, whereby the drilling ñuid may be circu 
lated downwardly therethrough. The drill bit is 
formed with an axial bore i4 which is in com 
munication with the bore of the drill collar and 
in the upper enlarged portion of the bore of the 
bit, a landing ring l5 is mounted. The particu 
lar construction of the bit l2 is subject to varia 
tion, it being preferable to employ any of the well 
known types of bits now in general use. The im 
proved sampling apparatus is generally indicated 
lat A and is illustrated as combined with an inner 
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assembly B, such as is shown and described in my 
co-pending application, Serial No. 54,665, filed 
October 15, 1948, now Patent No. 2,528,981. This 
inner assembly comprises an upper cylinder i6 
which is connected by a pin il to a latching de 
vice I8, the latter including a pivoted latch ele 
ment I9 adapted to engage a slot formed in the 
lower portion of a collar 2i mounted within the 
lower end of the drill pipe. The latching device 
I8 functions to rotatably connect the drill pipe 
Iii with the inner cylinder I5. 
The lower end of the cylinder is connected with 

a coupling 22 and a piston rod 25 extends through 
the bore of the coupling with its upper end dis 
posed within the bore I'I. The upper end of the 
rod carries an operating piston 2li. The coupling 
22 is connected by means of a shear pin 25 with 
the piston rod and thus, the latching mechanism 
and cylinder IS are connected to the piston rod 
through said shear pin. " A protective sleeve 26 
surrounds the operating piston 24. Pressure 
within the drill pipe and drill collar is conducted 
to the under side of the operating piston 2@ 
through ports 2ï, but it is apparent that when 
the shear pin is connecting the coupling to the 
piston rod 23, upward movement of the operating 
piston is prevented. 
A lower cylinder 28 has its upper end connected. 

to the coupling and has the piston rod 23 ex 
tending axially therethrough. This lower cylin 
der has an annular projection or shoulder 29 on 
its external surface which is adapted to seat on 
the landing ring I5. A piston 35 is secured to the 
lower end of the piston rod 23 and when the 
operating piston 24 is moved upwardly within the 
upper cylinder I6, the lower piston 3€! moves up 
wardly within its cylinder. A ball check valve 3l 
is mounted within the lower inlet end of the lower 
cylinder 28 and is downwardly seating upon an 
annular valve seat 32. 
When the shear pin 25 is connecting the cou 

pling 22 to the piston rod 23, the pistons 2l! and 
30 are in their lower position as illustrated in 
Figure 1. When the pin 25 is fractured, the hy 
drostatic pressure of the fluid within the drill 
pipe may act throughout ports 2? against the 
underside of the piston 2A to move said piston 
upwardly within its cylinder i6. This results in 
an upward movement of the lower piston 3Q 
whereby a suction is created at the inlet end of 
the lower cylinder 25 to draw a ñuid sample into 
the interior of the cylinder which forms a fluid 
receiving chamber. 
As has been pointed out, the arrangement of 

the pistons 24 and 35, together with their associ 
ate parts, are fully disclosed in my co-pending 
application, Serial No. 54,665, and the details 
of construction of this unit form no part of the 
present invention. So long as a sample receiving 
chamber is provided, the present invention may 
be carried out. 
The sampling apparatus generally indicated at 

A comprises a core receiving tube 33 having an 
axial bore 34 extending entirely therethrough 
with the upper end of the tube coupled to the 
lower end of the lower cylinder 2li, by a suitable 
coupling sleeve 35. As illustrated in Figure 2, 
the upper end of the bore 34 of the tube may be 
reduced as indicated at 3ft-a. Throughout the 
major portion of its surface and extending from 
the lower end thereof, the core receiving tube 33 
is formed with a continuous spiral or helical pro 
jection or rib 36 which terminates adjacent an 
annular external shoulder S‘I provided nearer 
the upper end of the tube. Suitable core, Cutters 
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4 
33 are provided at the lower end of the core tube 
and a split ring core catcher 39 is mounted with 
in the lower end of the bore of said tube. 
A flexible annular packing sleeve til encircles 

the upper end of the tube 33 and is supported 
upon the external shoulder or projection 3l, the 
external diameter of this sleeve being preferably 
substantially of the same diameter as the helical 
projection or rib. A suitable wire re-eniorcing 
cage ¿ll may be associated with the packing sleeve 
45 and the bore d'2 oi said sleeve is inclined out 
wardly whereby fluid may enter the upper end 
of the sleeve to urge the same radially outwardly. 
It will be evident that the provision of the spiral 
or helical projection or rib vforms a helical or 
spiral groove 36a which extends from the lower 
end of the core receiving tube 33 to the packing 
element. 
In the operation of the apparatus, the assembly 

A is connected to the lower end of the lower cyl 
inder 28 by the coupling member 35 and the com 
plete apparatus may be lowered as by pumping 
downwardly through the drill pipe lll to the po 
sition shown in Figure l. In such position, the 
latching device ill latches the apparatus within 
the lower portion of the drill pipe, and at this 
time the shear pin 25 is connecting the latching 
device 4B, upper cylinder IE and coupling 22 to 
the piston rod. Since the lower cylinder 28 is 
connected to the coupling, the upper and lower 
pistons are locked against upward movement 
within their respective cylinders. 
Rotation of the drill pipe I6 will impart a ro 

tation through the latching device I8 and cylin 
ders it and 28 to the core receiving tube 33. As 
the tube rotates, the core drilling cutters 38 will 
cut a small bore C in the bottom of the main well 
bore D and the core 5i) will pass upwardly into 
the bore 3d of the tube in the usual manner. Dur 
ing the coring operation, the cuttings will travel 
upwardly through the spiral space 35a formed 
by the continuous helical projection or rib and 
will be carried upwardly into the main well bore 
D to be circulated out in the usual manner by the 
drilling ñuid. 
The coring operation will continue until the 

packing sleeve d6 at the upper end of the core 
receiving tube 33 enters the small bore C and 
when this occurs, the sleeve will function to sub 
stantially close the upper end of the bore. A 
continued coring operation after the sleeve en 
ters the bore will restrict the escape of cuttings 
through the helical space 36a and said cuttings 
will nrmly pack within the space 36a to seal 
against the wall of the smaller bore. The upper 
end of the packing sleeve is exposed to- the pres 
sure of the ñuid within the main well bore and 
this fluid entering the tapered bore 42 of said 
sleeve will function to expand said sleeve into 
sealing engagement with the wall of the small 
bore C to assure an efficient seal at the upper 
end of said bore. 
When this seal has been effected, rotation oi 

the drill stem is halted and the weight of the drill 
pipe Iß is imposed upon the apparatus through 
the device I8. This weight is suñ'icient to shear 
the pin 25 which has locked the pistons 24 and 3U 
in their lowered position. As soon as the pin 25 
is sheared, the hydrostatic pressure of the huid 
column may act against the operating piston 24 to 
move said piston upwardly Within its cylinder I6, 
and obviously, as the operating piston moves up 
wardly the lower piston 3B is also moved upward 
ly within its cylinder 28. This creates a suction 
which draws the fluid or gas under its natural 
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formation pressure from the sub-surface forma. 
tion, suchv fluid entering the bore of the tube 33 
through the space around the core 50 and then 
flowing upwardly past the check valve 3| which 
has been unseated by the suction of the piston 33. 
The iiuid is thus drawn upwardly into the lower 
end of the cylinder 28 and upon the piston 30 
completing its movement, the check valve 3l is 
again reseated to trap the fluid sample within 
the lower cylinder. 
A wire line or cable may then be lowered 

through the drill pipe and engaged with the 
latching device to retrieve the apparatus consist 
ing of the assemblies A and B, and obviously, the 
core catcher 39 will function to retain the core 
53 within the bore of the tube 33. Upon retriev 
ing of the apparatus, it is possible to recover the 
actual core sample 33, which is within the tube 33. 
In order to recover the fluid sample, the coupling 
sleeve 35 is disconnected from the lower end of 
the lower cylinder 38 and a suitable valve device, 
such as disclosed in my co-pending application 
above referred to, may be utilized to remove the 
fluid sample from the cylinder 28. 
From the foregoing, it will be seen that a simple 

and eiiicient apparatus for simultaneously re 
covering a core and a fluid sample under forma 
tion pressure is provided. The arrangement of 
the spiral or helical projection on the core tube 
makes it possible to utilize the cuttings as a 
means of efficiently packing ofî the small bore to 
assure recovery of the iiuid sample under actual 
sub-surface formation pressures. The flexible 
packing sleeve 4Q will, of course, be acted upon 
by the hydrostatic fluid pressure of .the drilling 
fluid which is present in the main well bore D, 
this fluid entering the upper end of the packing 
sleeve to expand or urge the same radially out 
wardly into tight sealing position. 

It might be desirable in some instances to cause 
the core 5i) to move upwardly into the lower cyl 
inder 22 along with the ñuid sample, and in such 
instance, the arrangement illustrated in Fig 
ures 4-'7 will be employed. In this event, the core 
tube 33 is of the same construction as illustrated 
in Figure 1 and the only change in the apparatus 
is an elimination of the ball check valve 3l and 
the substitution of a iìap valve 5i. The ñap valve 
is pivotally mounted Within a tubular housing 52 
which has its lower end connected to the core 
receiving tube 33 with its upper end connected 
through a coupling 53 with the lower end of the 
cylinder. The bore 52a of the housing 52 as well 
as the bore 53a of the coupling 53 are of the same 
or larger diameter than the bore 34 of the core 
receiving tube. The flap valve 5l closes the up 
per end of the bore of the core tube and is urged 
to a closed position by a spring arm 54. 
This form of the invention operates in substan 

tially the same manner as the form shown in 
Figure 2 with the coring operation being carried 
out by a rotation of the core tube. After the 
core 59 has entered the core receiving tube and 
the seal has been provided by the packing sleeve 
¿it in conjunction with the cuttings packed within 
the spiral space 35a, the shear pin 25 is fractured 
to permit operation of the pistons 24 and 30. As 
the piston 33 moves upwardly within the lower 
cylinder 28, the suction created thereby pulls 
the flap valve 5i to an open position and draws 
the core 55 upwardly into the lower cylinder at 
the same time that it sucks or draws the fluid 
sample from the sub-surface formation. Thus, 
in this form of the invention, the core as well 
as the fluid sample are drawn into the lower 
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6 
cylinder 28 and are recovered when said cylindefl 
is brought to the surface. In removing the 
sample from the form of the invention shown in 
Figure (i, the valve housing 52 is provided with a 
spring pressed check valve 55 which is mounted 
within a radial opening 55 in the wall of the 
housing. A plug 51 normally closes the opening 
56 and as is clearly shown in Figure 4, the check 
valve 55 opens inwardly. To obtain the sample, 
a releasing tool 58 (Figure 7) is employed, and 
this tool comprises a housing 59 which is adapted 
to be threaded into the opening 55 in place of 
the plug 5l. A manually actuated valve opening 
stem @ii is mounted in the housing 59 and has a 
pin 5i at its inner end adapted to engage and 
unseat the check valve 55. A suitable escape line 
62 is threaded into the opening so that when the 
check valve is opened, the fluid sample within the 
cylinder 28 may be conducted through the line 62 
to a suitable container. It is noted that the 
check valve 55 is mounted above the flap valve 
5l so that said hap valve may remain seated while 
the fluid sample is recovered from the cylin 
der 23. 
Although it is desirable to employ the flexible 

packing sleeve lic for packing orf the upper end 
of the bore C, it is not necessary that this type 
of seal be used, and in Figure 8, a modified ar 
rangement is illustrated. In this instance, the 
upper end of the core receiving tube 33 is formed 
with a fiared or tapered portion 53, which portion. 
has its upper end a diameter larger than the 
small bore C which is drilled during the coring 
operation. As the core tube in this form of the 
invention outs a core, the upper tapered portion 
B3 will enter the upper end of the bore C to sub 
stantially close said bore. This results in the 
cuttings from the core bit 38 iirmly packing below 
the Vtapered portion and within the spiral space 
35a. to eiîectively seal off between the core tube 
and the bore C. Obviously, after the seal is ef 
fected, the suction piston 3i! may be operated as 
above described and a fluid sample under natural 
formation pressure may be drawn into the lower 
cylinder or sample receiving chamber 28. It is 
evident that either the ball check valve 3| or the 
nap valve 5i may be used with the form of the 
invention shown in Figure 8. Actually, the only 
difference between the modification of Figure 8 
and the forms shown in Figures 2 and 4 is the 
substitution of a tapered portion at the upper 
end of a core receiving tube for the flexible pack 
ing sleeve. ~ 

rfhe foregoing description of the invention is 
explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the scope of the appended claims, With 
out departing from the spirit of the invention. 
Having described the invention, I claim: 
l. The combination with a drill stem, of a 

sampling apparatus including, a tubular core re 
ceiving element having a core bit at its lower 
end and adapted to be rotatably connected with 
the drill stem, whereby said element and bit may 
be rotated to drill a bore and thereby out a core 
which enters said element, means on the exterior 
of the. tubular element and co-acting with the 
wall of the bore which is cut by the core bit for 
confining cuttings removed from the formation 
by the core bit between said element and bore 
to pack off therebetween, and a fluid sample 
receiving chamber above the element and in com 
munication with the bore thereof, whereby after 
packing off between the element and bore has 
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been effected, a fluid sample may be taken 
through the tubular element and into the sample 
receiving chamber. 

2. The combination as set forth in claim l, 
wherein the means for confining the drill cuttings 
comprises a spiral or helical projection extending 
throughout the major portion of the external 
surface of the tubular element whereby a helical 
space is formed by the said projection, together 
with an enlargement on the tubular element im 
mediately adjacent the upper end of the helical 
projection. 

3. The combination with a drill stem of a 
sampling apparatus extending therethrough in 
cluding, a cylinder forming a fluid sample-re 
ceiving chamber, means for rotatably connecting 
the cylinder to the drill stem whereby a rotation 
may be imparted thereto, a tubular core receiving 
element connected to the lower end of the cylin 
der and having its bore communicating with the 
bore of the cylinder, core cutting means on the 
lower end of the tubular element whereby rota 
tion of said element drills a bore in the formation 
and thereby cuts a core which enters the tubular 
element, and means on the exterior of the tubular 
element (zo-acting with the Wall of the bore drilled 
by the core cutting means for conñning drill eut 
tings between the tubular element and the bore to 
seal off therebetween whereby iiuid sample 
may be taken through the tubular element and 
into the sample-receiving cylinder. 

Il. The combination as set forth in claim 3, 
wherein the means for conñning the drill cut 
tings is a continuous helical rib formed on the 
exterior surface of the tubular element and ex 
tending from the lower end thereof to a point 
terminating short of the upper end thereof, to 
gether with an enlargement on the tubular ele 
ment adjacent the upper end of the helical rib. 

5. The combination with a drill stem of a 
sampling apparatus extending therethrough in 
cluding, a cylinder forming a fluid sample-receiv 
ing chamber, means for rotatably connecting the 
cylinder to the drill stein whereby a rotation may 
be imparted thereto, a tubular core receiving 
element connected to the lower end of the cylin 
der and having its bore communicating with the 
bore of the cylinder, core cutting means on the 
lower end of the tubular element whereby rota 
tion of said element drills a bore in the formation 
and thereby cuts a core which enters the tubular 
element, an enlargement at the upper end of the 
tubular element of a diameter larger than the 
external diameter of said element and adapted to 
enter the bore to close the upper end thereof after 
the tubular element has penetrated the formation, 
and a continuous helical rib on the exterior of 
the element forming a helical space between the 
lower end of said element and the enlargement, 
said helical rib functioning to carry the drill cut 
’sings upwardly from the bore during the coring 
operation and before the enlargement enters said 
bore and functioning to trap or confine the cut 
tings after the enlargement enters said bore to 
seal off between the element and bore to permit 
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a ñuid sample to be taken through the element 
and conducted into the ñuid receiving chamber. 

6. The combination as set forth in claim 5, 
wherein the means on the upper end of the tubu 
lar element for closing the bore is a flexible pack 
ing element which is arranged to be expanded 
by pressure from above. 

7. The combination as set forth in claim 5, 
wherein the enlargement on the upper end of the 
tubular element is a pressure actuated packing 
element. 

8. A sampling apparatus including, a core re 
ceiving tube having an axial bore and having a 
core cutting means on its lower end, an enlarge 
ment comprising fiexible sealing means at the 
upper end of the element, and a helical con 
tinuous projection on the external surface of said 
element and extending trom the lower end there 
of to a point adjacent the enlargement at its 
upper end. ~ 

9; A sampling apparatus including, a core re 
ceiving tube, an annular packing sleeve mounted 
on the upper end of said tube and adapted to be 
expanded radially outwardly from pressure there 
above, and a continuous spiral projection on the 
exterior of the tube extending from the lower 
end oi said tube to a point adjacent the lower 
end of the annular packing sleeve. 

l0. The combination with a drill stem of a 
sampling apparatus extending therethrough in 
eluding, a cylinder forming a fluid sample-receiv 
ing chamber, means for rotatably connecting the 
cylinder to the drill stem whereby a rotation may 
be imparted thereto, a tubular core receiving ele 
ment-connected to the lower end of the cylinder 
and having its bore communicating with the 
bore of the cylinder, core cutting means on the 
lower end of the tubular element whereby rota 
tion of said element drills a bore in the formation 
and thereby cuts a core which enters the tubular 
element, means on the exterior of the tubular 
element for coniining drill cuttings between the 
tubular element and the bore to seal off therebe 
tween whereby a iiuid sample may be taken 
through the tubular element and into the sample 
receiving cylinder, a piston within the fluid re 
ceiving cylinder, with said piston being actuated 
by the hydrostatic fluid pressure within the drill 
stem, and means for normally holding the piston 
against operation so that said piston is not ac 
tuated until after a seal has been eiîected be 
tween the exterior of the tubular core receiving 
element and its bore. 

JOHN C. STOKES. 
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