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GEORGE A. MACREADY, OF ILOS ANGELES, CALIFORNIA 

METOD ?E OBANING SAMPLES FROM ORLED WELS 

Original application filed July 5, 1922, Serial No. 572,889. Divided and this application filed January 30, 
1928. Serial No. 250,568. 

This invention relates to well drilling 
methods, and more particularly relates to 
drilled and bored wells. The present appli 
cation is a division of my co-pending appli 

5 cation for an apparatus for obtaining samples 
from drilled wells, Serial No. 572,889, filed 
July 5, 1922. The claims of the present ap 
plication are restricted to the method dis 
closed, but not claimed in the co-pending 

0 application. 
The invention has for its broad object a 

provision of a method for securing a sample 
of the natural fluid existant at the bottom of 
bored and drilled wells and especially the 

.5 deep wells. 
In the drilling of deep wells it is a fre 

quent occurrence that the oil bearing strata 
are below one or more higher water bearing 
strata, and in such cases it is a very desirable 

20 practice to interpose a water seal between 
the oil bearing strata at the foot of the well 
and the higher water bearing strata. This 
division in the length of the well is more or 
less of haphazard nature for the reason that 

25 the water seal may be introduced at a level 
above the oil bearing strata and also above a 
water bearing strata with the result that there 
is not an entire elimination of water from the 
bottom of the well, and the water below the 

30 seal, therefore, is drawn into, or flows into, 
the foot of the well casing and mixes with 
the valuble oil. This is especially objection 
able, since it depreciates the quality of the 
oil and as well, also, it reduces the maximum 

35 oil flow in direct proportion to the amount of 
water that commingles, with the oil. 

Therefore, it will be clear that a very im 
portant advance is made in this art by the 
adoption of a method for insuring the sealing 

40 of the well accurately and positively at such 
a point above the oil bearing strata as will 
exclude the mixture therewith of water from 
the higher levels. 
Very expensively dug wells and very ex 

45 pensive apparatus are frequently totally lost 
because of the cementing in of a well at such 
point above the oil strata as to not exclude 
the admission of water to the oil, and after 
the apparatus has been cemented in it is prac 

0 tically impossible to recover it. 

Therefore, the present invention consists 
of a method for determining accurately the 
proper level at which a deep well is to be 
sealed so as to exclude water from levels above 
the oil bearing strata. 
Other objects will be made manifest in the 

following specification of an embodiment of 
the invention illustrated in the accompanying 
drawings, in which m 

Figure 1 is a top plan view of a seat cut- 60 
ting reamer, 

Figure 2 is a longitudinal central section of 
a seat cutting reamer taken along the central 
axus, 

Figure 3 is a central longitudinal section 65 
of the foot of a drill pipe carrying a packer 
Swiveled thereon, 

Figure 4 is a cross section on line 4-4 of 
Figure 3, showing circulating check valves, 
Figure 5 is a cross section on line 5-5 of 70 

Figure 3, showing the swivel tool elements 
Figure 6 is a cross section on line 6-6 of 

Figure 3, showing a section through the 
Swivel, packed joint, 

Figure 7 is a cross section on line 7-7 of 75 
Figure 3, showing the concentric spindles of 
the tool, ? 

Figure 8 is a cross section on line 8-8 of 
Figure 3, showing a tubular tool core and the 
packing jacket provided thereon, 

Figure 9 is a longitudinal section showing 

55 

80 

diagrammatically the step of cutting a taper 
seat in the well hole, 
Figure 10 is a longitudinal section showing 

diagrammatically the step of placing the 85 
packing tool, 

Figure 11 is a longitudinal section showing 
diagrammatically the step of introducing a 
down pressure check valve and maintaining 
a circulation above the said valve, 90 

Figure 12 is alongitudinal section showing 
diagrammatically the step of discharging 
fluid from the tool pipe above the check 
valve by compressed air, 

Figure 13 is a longitudinal section showing 95 
diagrammatically the release of air pressure 
and the upflow of fluid from the formation at 
the foot of the tool, 

Figure 14 is a longitudinal section show 
ing diagrammatically the discharge from the 100 



tool of material collected above the check 
??al?e. · · 

Figure 15 is a central longitudinal sec 
tion showing diagrammatically the trapping 

5 of a final sample of formation fluid re 
tained by a trap valve. 
The following specificational paragraphs 

will suffice to explain a form of apparatus by 
which the present method for obtaining a 

10 sample of the fluid which occurs naturally at 
any given level in a well before permanently 
setting the casing, may be practiced. From 
this sample it may be determined whether or 
not the tested level contains water or petrole 

ls um, or a mixture of the same in natural 
state. ? 

Ordinarily the well hole is drilled to the 
desired depth and it is suspected that oil 
has been struck by the cutting tools. It hav 

20 ing been determined that oil is flowing into 
the foot of the well, it is then desirable to 
seal the well at a point above the oil bearing. 
strata to cut of the downflow of water from 
higher strata. In the diagrammatic draw 

25 ings, the wellis shown as drilled downto any 
suitable depth with an upper bore B and 
this is stopped off at a shoulder Swhich may 
either beformed during the drilling of the 
well as by introducing an impervious plug 

30 of cement or other material, or by cutting 
with tools of different diameters. Below the 

i shoulder S the well is drilled down as indi 
cated at W with a diameter considerably 
smaller than the plug or shoulder bore S, as 

35 for instance, by a tool, such as a fish tail bit 
C. An important feature of the invention is 
that after the smallhole W has been run down 
and the oil bearing stratum encountered, then 
means are introduced into the well for deter 

40 mining accurately the level at which to seal 
the hole or casing to exclude water from the 
oil stratum. . v 

To that end, I provide for cutting a seat 
and introducing a removable packing in the 

45 well at the seat, which packing will effective 
ly exclude the downward flow of water from 
levels above the oil stratum. 

For instance, the process is disclosed as 
involving the cutting of a seat 2 at the to 
der S above which is formed the larger bore 
B. This seat 2 ispreferabl conical so as to 
facilitate the making, readily, of a simple 
tight joint. ; . . 

55 To cut the tapered seat, I provide a cutter, 
a form of which consists of a tapering body 
3 of suitable length in diameter according to 
the dimensions of the well hole being drilled. 
The tapering tool body 3 is provided with 

60 longitudinally arranged cutting teeth 4 be 
tween the edges of E. are formed, by the 
inclined backs of the teeth, longitudinal 
grooves 5 which permit the flow of fluid and 
cuttings upwardly about the tool or reamer 

65 while it is being operated and while circu 
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lating water or mud is being forced through 
the drill pipe 6 which is screwed or other 
wise suitably connected to the head 3 of the 
reamer body 3. The reamer has a longitudi 
nal passageway 3 to provide for downward 
circulation of water or mud from the drill 
pipe 6 to facilitate the cutting of a tapered 
seat 2. The lower end of the reamer 3 may 
be attached in any suitable manner to a drill 
pipe 7 of smaller diameter than the lower end 
of the taper reamer so that it can carry a 
cutter as the fish tail cutter C which will op 

75 

erate to redrill the well hole W and to expose 
the well formation body to permit inflow of 
????? in its natural state in the bottom of the 
We 

The string of drill pipe carrying the 
reamer is operated a sufficient period of time 
to provide for the effective drilling of the 
tapered seat. 2, and then this string of tools 
is removed leaving the hole in a clean condi 
tion for the reception of means for taking a 
Sa???: of the well fluid. eans for obtaining a test sample from 
the bottom of the well is shown as including 
a drill pipe 10 of suitable length, to the lower 
end of which-there is attached a substantial 
valve tube 11, the upper end of which is pro 
vided with an enlarged bore hole to receive 
the contiguous end of the drill pipe 10 and 9 
below which the valve tube is provided with 
a central bore or passageway 12. In the wall 
of the valve tube 11 is arranged a suitable 
number of outlet selfeldsing valves 13. 
These valves are normally pressed inwardly 
to seats as by springs 14. The valves move in 
chambers having suitable outlet ports 15, 
Figure 4, and it is understood that any num 
ber of the valves may be utilized in the valve 
tube 11. 
The lower end of the valve tube 11 is shown 

as being externally reduced, and to it is 
attached a spindle head 16 butting against 
the lower end of the valve tube 11 and having 
a bore 16 of somewhat less diameter than the 
bore 12 of the valve tube 11. The spindle 
head 16 is externally reduced, and from its 
lower end extends a spindle 16 through 

p which the bore 16’ continues, with subsan 
so of the small well hole W and below the shoul tially uniform diameter. Externally secured 

upon the reduced end of the spindle head 16 
is a locking sleeve 17 having a sleeve 17' 
abutting against a shoulder provided on the 
head 16. The lower end pf the locking sleeve 
17 is internally threaded and receives a lock 
ing collar 18 which bears against a packing 
gland 19 which in turn operates to compress 
a cylindrical packing medium 20 which is 

80 

g 5 

8) 

110 

5 

compressed against the inwardly extending 
central body portion of the locking sleeve 
17. This body portion is provided with a - 
shoulder 17 at its upper part, and upon this 
shoulder rests the head of a hollow stem 21 
shouldered complementary to the shoulder 
17. In this stem is turnably fitted the hol 130 
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low spindle 16 of the spindle head 16. Be 
tween the spindle head 16 and the stem head 
21, suitable antifriction means as ball bear 
ings 23 are introduced so as to permit the 
ready rotation of the rotary drill pipe 10 
with the attached valve tube 11 and the 
spindle head 16 and with it also the locking 
sleeve 1. 

0 

5 

20 

25 

in to pass freely down into the well hole 
below the conical seat 2. 

Reference being made to Figure 10, the 
30 

35 

40 

-50 

is forced into the drill tube and it will take 
a course as indicated by the arrows b down 

C) 

The stem 21 extends downwardly some 
what below the lower end of the locking 
sleeve 17 and on to it is threaded the upper 
end of a substantial packer body 25 having 
an upper shoulder 25 and a lower shoulder 
25, and between these shoulders there is 
formed an elongated peripheral seatin which 
is provided a suitable packing medium 26. 
This may consist of wood, metal, fibre or sub 
stance of other desirable characteristics 
which, when lowered into the well by the above described carrying parts, is designed 
to seat firmly upon the conical seat 2 pro 
vided therefor in the well hole. 
To the lower end of the packer body 25 

there may be attached any suitable coupling 
27, and to this may be attached a suction or 
inlet pipe 28 of sufficiently small diameter 

W 

packing and swivel device, as above described, 
is lowered into the well hole and during the 
lowering action circulation of water or mud 
from pumps may be maintained as is in 
dicated by the arrows a; the pump mud 
passing down through the swivel drilling 
head at the top of the well, thence through 
the open bore provided through the swivel 
tool and packer, and thence out of the lower 
end of the foot pipe section 28. This circu 
lation facilitates the lowering of the packing 
tool into the hole and to its seat. 

After the packing tool has been lowered 
to its position as is indicated in Figure 11, 
there is then dropped into the top of the 
drill pipe 10 a ball valve 30 which is of 
such diameter as to rest upon the seat formed 
in the head 16 at the upper end of the bore 
16' therein. When this ball or other suitable 
valve forming member 30 has taken its seat 
in the spindle head 16, then circulating fluid 

wardly in the drill pipe; the pressure of the 
mud tending to firmly seat the ball valve 30 
and at the same time to open the inwardly 
closing outlet check valves 13 in the valve 
tube 11. It will be seen that liquid in the 
well below the seated packing seal 26 can 
not flow upwardly about the packing tool 
because of the firm bearing of the packer upon 
its seat 2, and further no fluid can pass into 
the swivel joint of the tool, since this is in 

65 

ternally packed by the packing ring 20 in 
terposed between the locking sleeve 17 and 
the stem 21 of the packing body 25. The 

3 
circulation of the mud up about the drill pipe 
10 prevents the latter from becoming stuck or 
"freezing' in the well hole, and at the same 
time enables the substantially constant rota 
tion of the drill pipe which further prevents 
it from freezing in place, though the packing 
body or plug may be held stationary in its 
seat 2. 
There is neither circulation nor rotation 

of the foot section 28 attached to the packer. 
The next step in the process is to effect the 

expulsion of the liquid which is supported in 
the tool above the check valve 30, and this is 
accomplished by turning compressed air into 
the head of the drill pipe 10, the pressure act 
# upon the column of mud M above the 
VIV e 30 and forcing this down to and out 
through the outlet valves 13. The ejected 
mud and fluid passes upwardly as shown by 
arrows a to and out at the head of the well. 
The air pressure is maintained for such a 
period and at such a degree as will result in 
the expulsion of as much of the fluid in the 
drill pipe string 10 as is practicable; down 
ward flow of the fluid through the packer 
being prevented by the check valve 30, this 
step being accomplished with rotation of the 
drill pipe 10. 

Having ejected the mud in the drill pipe by 
compressed air, the next step is to turn off the 
compressed air and open the head of the well 
so as to permit the air to become displaced un 
der static pressure of the fluid in the well be 
low the seal or packer 26. The greater de 
gree of pressure of fluid in the well hole be 
low the packer therefore results in an up 
ward movement of the fluid through the foot 
pipe and through the packer 26 and up 
against the check valve 30 so that this is 
lifted and the well fluid will then be free to 
rise as is indicated by arrow d, Figure 13. 
Concurrently with this operation the outlet 
valves 13 are automatically seated both by 
the action of their springs 14 and by the pres 
sure of the liquid outside of the string of 
pipe. When an equilibrium has been pro 

70 

75 

85 

90 

100 

05 

O 

duced in the drill pipe, there will be above 
the well fluid F, Figure 13, a column of the 
circulating mud Mand, unless this mud has 
been lifted to the top of the well there will be 
above the mud Mair in the pipe 10. 

It might be mentioned at this point that 
instead of forcing the circulating mud out 
through the outlet valves by compressed air, 
that the mud can be pumped up through the 
drill pipe 10, or it can be bailed up through 
the drill pipe. The object of removing cir 
culating mud from within the drill pipe stem 
is to reduce the quantity thereof as much as 
practicable so that at a later step it will be 
possible to obtain samples of the natural well 
fluid free from circulation mud dilution. 
When pressure has been removed from the 

seated check valve 30 in the packing tool, 
the valve will be lifted as above described by 

5 

120 

130 





1,896,492 

ing a liquid down in said tube and up between 
said tube and the wall of said well above said 
shoulder, causing a sample of well fluid from 
below said seal to enter said tube, and remov 
ing said tube and said sample from said well. 

6. A method of obtaining fluid samples 
from wells which consists of lowering a tube 
into a well, forming a seal adjacent the lower 
end of said tube between said tube and the 
wall of said well, preventing liquid in said 
well above said seal from entering said tube, 
preventing said tube from becoming stuck 
in said well by moving said tube above said 
seal, causing a sample of well fluid from be 
low said seal to enter said tube, and removing 
said sample and said tube from said well. 

7. A method of obtaining fluid samples 
from wells which consists of forming an up 
wardly facing shoulder on a well wall above 
the bottom of said well, lowering a tube into 
said well, forming a seal adjacent the lower 
end of said tube between said tube and the 

O 

5 

20 

venting liquid in said well above said seal 
from entering said tube, preventing said tube 
from becoming stuck in said well by moving 
said tube above said seal, causing a sample of 
well fluid from below said seal to enter said 
tube, and removing said sample and said tube 
from said well. . 

8. A method of obtaining fluid samples 
from wells which consists of lowering a tube 
into a well, forming a seal adjacent the lower 
end of said tube between said tube and the 
wall of said well, preventing liquid in said 
well above said seal from entering said tube, 
preventing said tube from becoming stuck in 
said well by rotating said tube above said 
seal, causing a sample of well fluid from be 
low said seal to enter said tube, and removing 
said sample and said tube from said well. 

9. A method of obtaining fluid samples 
from wells which consists of forming an up 
wardly facing shoulder on a well wall above 
the bottom of said well, lowering a tube into 
said well, forming a seal adjacent the lower 
end of said tube between said tube and the 
wall of said well against said shoulder, pre 
venting liquid in said well above said seal 
from entering said tube, preventing said 

40 

45 

50 

tube from becoming stuck in said well by 
rotating said tube above said seal, causing a 
sample of well fluid from below said seal to 
enter said tube, and removing said sample 
and said tube from said well. . . 
10. A method of obtaining fluid samples 

from wells which consists of lowering a tube 
into a well, forming a seal adjacent the low 
er end of Said tube between said tube and 
the wall of the well, preventing liquid in the 
well above said seal from entering said tube, 
moving the tube and preventing liquid in the 
well above the seal from entering the tube 
while the tube is being moved, causing a sam 

55 

60 

sple of well fluid from below the seal to enter 

wall of said well against said shoulder, pre 

the tube and become entrapped therein, and 
removing the tube with the sample entrapped 
therein from the well. ' ' ', 

11. A method of obtaining fluid samples 
from wells which consists of lowering a tube 
into a well, forming a seal adjacent the lower. 
end of said tube between the tube and the wall 
of the well, preventing liquid in the well 
above the seal from entering the tube, rotat 
ing the tube to prevent its becoming stuck in 
the well and keeping fluid in the well above 
the seal from entering the tube during its 
rotation, causing a sample of well fluid from 
below the seal to enter the tube and become 
entrapped therein, and removing said tube 
? the sample entrapped therein from the 
well. 

12. A method of testing the fluid produc 
tivity of a formation in a well which consists 
of lowering a sample tube into a well, form 
sing a seal between said tube and the wall of 
said well above said formation, preventing 
fluid in the well above the seal from entering 
said tube and said formation, moving said 
tube while said fluid is prevented from enter 
ing said tube and formation, causing a sam 
ple of connate fluid from said formation to 
enter said tube, closing said tube against the 
escape of said connate fluid. releasing said 
seal, and removing said sample tube from the 
well containing a sample of connate fluid en 
trapped therein. 

13. A method of testing the fluid produc 
tivity of a formation in a well which consists 
of lowering a sample tube into a well, form 
ing a seal between the tube and the wall of the 
well above the formation, preventing fluid 
in the well above the seal from entering the 
tube and formation, rotating the tube and 
preventing the fluid above the seal from en 
tering the tube and formation, causing a sam 

5 

75 

80 

90 

95 

200 

ple of connate fluid from said formation to . 
enter the tube closing the tube against the 
escape of said connate fluid, releasing the seal, 
and removing said sample tube from the well 
containing a sample of connate fluid en 
trapped therein. 

O 

14. A method of testing the fluid produc 
tivity of a formation in a well containing 
drilling fluid which consists of preparing an ... 
upwardly facing shoulder on the wall of the 
well above the formation, lowering a single 
tube into the well, forming a seal between 
said tube and the wall of the well adapted to 
exclude drilling fluid above said shoulder 
from said tube and formation, supporting the 
weight of said tube entirely above the bot 
tom of the well, causing a sample of connate 
fluid from said formation to enter said tube 
and become entrapped therein, and removing 
said tube from the well with said sample of 
connate fluid entrapped therein. 

15. A method of testing the fluid produc 
tivity of a formation encountered in a well 
which consists of first preparing an upward 

2. 

125 
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ly facing shoulder on the walls of a well 
above said formation, lowering a single string 
of pipe into the well, forming a seal between 
said pipe and the walls of the well at said 
shoulder by supporting weight from said 
pipe upon-said shoulder, utilizing the seal 
thus formed to exclude the drilling fluid in 
the well above the shoulder from the interior 
of the pipe, causing the lower end of the pipe 
to assume a position above the bottom of the 
well throughout the test, causing a sample 
of connate fluid from the formation to enter 
said pipe, closing said pipe against the es 
cape of said sample causing it to become en 
trapped therein, and removing said pipe 
from the well with the sample of connate 
fluid entrapped therein. 

20 

16. A method of testing the fluid produc 
tivity of a formation in a well which consists 
of lowering a tube into the well, forming a 
seal between the tube and the walls of the 
well, allowing fluid from below the seal to 
enter the tube, moving the tube, while it is 
receiving fluid from below the seal to prevent 
its becoming stuck in the well, entrapping the 
fluid in the tube and causing the walls of the 
tube to act as a container therefor, removing 
the tube from the well by pulling upwardly 
on its upper end, and removing the sample 
contained in the tube. 
In testimony whereof I have signed my 

name to this specification. 
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GEORGE A. MACREADY. 
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