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The present invention relates generally to the produc 
tion of petroleum and more particularly to a new and 
improved method and apparatus for sampling well fluids, 
such sampling being generally termed "formation testing.” 

in formation testing a cased or uncased well, forma 
tion tester apparatus including a packer is lowered into 
the well bore on a pipe string such as a drill stem. The 
packer when properly seated against the wall of the 
well bore seals off the test interval below the packer from 
the hydrostatic pressure of the overlying column of drill 
ing fluid and/or well bore fluid in the well. Valve means 
in the formation tester is then opened so as to place 
the packed-off test interval in communication with the 
interior of the pipe string. With the interior of the pipe 
string at atmospheric pressure, fluid from the test interval 
is then permitted to flow from the formation below the 
packer into the pipe string. Where the pressure differ 
ential between the test fluid and the interior of the pipe 
string is high, the well bore fluid will tend to move 
through the formation tester and into the pipe string at 
a high velocity. This can readily result in caving or 
collapsing of the well bore adjacent the formation tester 
thereby causing the tester to become stuck in the well 
bore. An expensive and time-consuming fishing opera 
tion is then required in order to retrieve the formation 
tester. In some cases Such fishing operations are un 
Successful. Moreover, the stratum being sampled may 
easily be damaged under such conditions. It is also 
common for the ports of the formation tester and/or its 
associated equipment to become clogged where these high 
pressure differentials are encountered. 

In order to overcome such disadvantages, it has been 
heretofore proposed to reduce such pressure differential 
when the formation tester is opened by filling the pipe 
string above the formation tester with water or drilling 
fluid. This is generally termed “a water cushion' opera 
tion. In the use of such cushion an attempt is made to 
employ sufficient liquid to provide a pressure slightly 
lower than the expected pressure of the well bore fluid 
in the test interval. Where too much water is employed 
a "dry run' will result. If however, an insufficient 
amount is used, the aforementioned disadvantages re 
sulting from a high pressure differential will result. 
A further important reason for the use of a water 

cushion is that it prevents the internal collapse of the 
pipe string during a formation testing operation. In this 
regard, if the interior of the pipe string is maintained 
at atmospheric pressure it is subject to being collapsed 
under the influence of high inwardly directed forces 
produced by high well pressures and the tension to which 
it is subjected as it is lowered and raised within the well 
bore. Such collapse can be avoided by filling the pipe 
with water or drilling fluid. 

It is an object of the invention to provide a method 
and apparatus of sampling well fluids which provide all 
the advantages of a successful water cushion and elimi 
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2 
nates the disadvantages inherent in the use of Such water 
cushion. 
Another very important object of the present invention 

is to provide a method and apparatus which will restrain 
collapse of the pipe string during a formation testing 
operation. 

Another object of the invention is to provide a method 
and apparatus of the aforedescribed nature which may 
be employed with conventional formation testing equip 
ment. 
A further object of the invention is to provide a method 

and apparatus for sampling well fluids which permits 
the well fluids to reach the surface in an uncontaminated 
condition. This is an important advantage over the use 
of the aforedescribed water cushion since it is extremely 
difficult to obtain an uncontaminated test sample where 
the latter must flow through either water or drilling fluid. 

Other objects and advantages of the present invention 
will become apparent from the following detailed de 
scription when taken in conjunction with the appended 
drawings wherein: 

Figures 1 through 4 are diagrammatic illustrations 
showing the mode of operation of the preferred method 
and apparatus of the present invention in formation 
testing a well bore; 

Figure 1a is a side elevational view particularly show 
ing a conventional formation tester utilized with said 
method and operation; 

Figure 5 is an enlarged, fragmentary, central vertical 
sectional view showing a loading sub used in said method 
and apparatus; 

Figure 6 is a horizontal sectional view taken on line 
6-6 of Figure 5; 

Figure 7 is a view similar to Figure 6 but showing the 
parts of said loading sub in a different position; 

Figure 8 is an enlarged, fragmentary, central vertical 
sectional view showing a control valve used in said method 
and apparatus; 

Figure 8a is a fragmentary, central vertical sectional 
view of a conventional one-way valve used with said 
apparatus, said view being in enlarged scale; and 

Figure 9 is a fragmentary view similar to Figure 8, 
but showing the parts of said control valve arranged in 
an open position. 

Referring to the drawings and particularly Figures 1 
through 4 thereof, the method and apparatus of the 
present invention is employed in conjunction with a 
conventional formation tester F carried at the lower por 
tion 6 of a pipe string P so as to be lowered into a 
well bore 8. Manipulation of the pipe string P is effected 
by conventional equipment (not shown). A loading Sub 
S to be fully described hereinafter is connected to the 
upper end of lower pipe portion 16. This loading sub S 
includes gas-receiving means 20. At a point spaced above 
the loading sub S, there is disposed in the pipe string a 
control valve V, the details of which are to be fully 
described hereinafter. A. 
In carrying out the method of the present invention, the 

control valve W is connected either to the upper end of a 
length of pipe 26 having its lower end connected to the 
loading sub S, or alternatively to the upper end of the 
loading sub S. Next, as indicated in Figure 1, a suitable 
gas will be introduced into the loading sub S through the 
gas-receiving means 20 thereof so as to pressurize the 
lower pipe string portion 16 to a desired value. The use of 
an inert gas is preferred because it cuts to a minimum the 
fire hazard present at the well head and even within the 
well itself. Nitrogen, an inert gas is particularly desired 
because of its chemical inertness in reference to gases 
present in earth formations, giving a much better forma 
tion gas sample at the casing head during subsequent for 
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mation testing operations. Sufficient nitrogen will be 
forced through the gas-receiving means 20, as for example 
by conducting gas into the gas-receiving means from banks 
of cylinders (not shown) in which it may be conveniently 
transported to the well as to pressurize the lower portion 
16 of the pipe string P to a desired pressure. Thereafter, 
as indicated in Figure 2, additional lengths 28 of pipe will 
be connected to the upper end of the control valve V so 
as to lower the pipe string P within the well bore until 
the perforated anchor 15 of the formation tester F is dis 
posed adjacent the test interval zone 32 to be tested. 

Next, referring to Figure 3, the packer 13 of the forma 
tion tester F is seated in the well bore 18 above the test 
interval 32. The formation tester F will then be opened 
so as to admit well bore fluids into the lower portion 16 
of the pipe string P. A specific exampie of one form of 
formation tester which may be employed in connection 
with the present invention is shown in U.S. Patent No. 
2,667,927 to M. O. Johnston, dated Feb. 2, 1954. Thus, 
packer 13, sub 19, perforated anchor 15, pipe section 21, 
retaining nut 23, collar 27, connecting sub 29 and com 
pression spring 25 of said patent correspond to the similar 
ly-numbered elements shown in Figures 1 through 4 of the 
accompanying drawings. - 
As noted above, the lower portion 16 of the pipe string 

P will have been pressurized to a desired value. Such 
value should be adequate to prevent the collapse of such 
lower pipe string portion under the influence of high in 
wardly-directed forces produced by high well pressures 
and/or the tension to which the pipe string is subjected 
while it is being vertically manipulated within the well 
bore 18. The precise pressure of the gas in the lower 
pipe string portion will vary according to the various con 
ditions encountered fromwell to well. 

Referring now to Figure 4, the formation fluid from the 
test interval 32 will enter the opened formation tester F 
and the lower portion 16 of the pipe string P gradually 
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and slowly, thereby preventing caving, channeling or other 
damage to the formation inasmuch as the pressure dif 
ferential between the test interval 32 and the interior of 
the lower pipe string portion 16 will be within safe 
limits. When the pressure of this incoming formation 
fluid rises above a predetermined value, the control valve 
V will open in a manner to be fully described hereinafter, 
So as to permit such formation fluid to rise toward the 
earth's Surface through the upper portion of the pipe 
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string P. The control valve V will, however, automatically 
close when the pressure within the lower pipe string por 
tion 16 falls below such predetermined value. Hence, the 
lower pipe string portion 16 will remain pressurized at the 
predetermined value and thus resistant against collapsing, 
even while the pipe string P is raised to the surface at the 
conclusion of the formation testing operation. 

Referring now to Figures 5, 6 and 7 there is shown a 
preferred form of loading sub S which may be employed 
in carrying out the present invention. The loading sub S 
includes a tubular body 40 having an outside diameter 
approximating that of the pipe string P. The lower por 
tion of the body 40 is formed with an externally threaded 
male coupling member 42-adapted to receive a comple 
mentary internally threaded female member 44 formed 
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on the upper end of the pipe section 16. The upper por- .. 
tion of the body 40 is formed with an internally threaded 
female coupling member 46 that receives a complementary 
male coupling member 48 formed on the lower end of the 
upper pipe section 26. - - - - - - 

The aforementioned gas-receiving means 20 includes a 
transversely extending bore 50 formed in the intermediate 
portion of the body 40 so as to intersect one side of the 
gas-receiving bore 52 of the loading sub, as particularly 
shown in Figure 6. The inlet portion 54 of the gas-receiv 
ing bore 50 is of reduced diameter and is internally 
threaded so as to receive a removable plug 56. The op 
posite end of the gas-receiving bore 50 is likewise internal 
ly threaded so as to receive a valve support sleeve 58. The 
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valve support sleeve 58 includes a coaxial bore 60 that 
slidably carries the stem 62 of a poppet valve 64. The 
head 66 of this poppet valve 64 is adapted to engage a 
complementary seat 68 formed at the junction of the bore 
50 and its inlet portion 54. The opposite end of the stem 
62 is externally threaded, as indicated at 70. Preferably, 
a seal ring 72 will be provided in the valve support sleeve 
58 so as to engage the valve stem 62. The valve support 
sleeve 58 includes a coaxial internally threaded cavity 74. 
This cavity 74 is adapted to receive a removable plug 76. 

Referring now to Figure 7, when it is desired to force 
gas into the loading sub S, the plugs 56 and 76 are re 
moved from their respective bores. The threads 70 of 
the valve stem 62 are engaged by complementary threads 
formed within a blind bore 80 disposed at the free end of 
a generally T-shaped loading tool 82. During the gas 
loading operation the poppet valve 64 will be maintained 
in its position of Figure 7. When the desired volume of 
gas has been forced into the loading sub S, the loading 
tool 82 will be employed to force the head 66 of the poppet 
valve 64 into sealing engagement with the seat 68. There 
after, the threads formed within the blind bore 70 of the 
unloading tool 82 are unscrewed from the threads 70 of 
the valve stem 62. The pressure of the gas will then 
maintain the valve head 66 in tight sealing engagement 
with the seat 68. The plug 76 will likewise be reinserted 
within the cavity 74 of the valve support sleeve 58 so as to 
engage and thereby positively prevent inadvertent unseat 
ing of the poppet valve 64. Finally, the plug 56 will be 
reinstalled within the inlet portion 54 of the gas-receiving 
bore 50. The various parts of the gas-receiving means 20 
will then remain closed so as to prevent escape of gas de 
spite any rough handling of the loading sub S. While the 
aforedescribed loading sub Shas proven to be particularly 
effective, it should be clearly understood that various other 
arrangements may be provided for pressurizing the interior 
of the pipe string P below the control valve V. 

Referring now to Figures 8 and 9, there is shown a 
preferred form of control valve V which may be em 
ployed in carrying out the present invention. This con 
trol valve V includes a tubular body 90 formed at its 
lower end with an externally threaded male section 92 
adapted to be threadably received by a complementary 
internally threaded female section 94 on the upper end 
of the pipe length 26. The lower portion of the sub 
body 90 is formed with a first counterbore 98 of larger 
diameter than its main bore 100. The lower end of 
counterbore 98 merges into a slightly larger second 
counterbore 102. The upper counterbore 98 longitudi 
nally slidably receives the upper portion of a mounting 
cylinder, generally designated 104. The lower portion 
of this mounting cylinder 104 is externally threaded 
as indicated at 106 so as to receive the internally thread 
ed upper end of a coaxial gas tube generally designated 
108. Interposed between the lower portion of the mount 
ing cylinder 104 and the upper portion of the gas tube 
108 is a valve seat member, generally, designated 110. 
This valve seat element 110 is coaxially formed at its 
lower portion with a downwardly-facing valve seat 112. 
The upper end of this valve seat 112 merges into a 
coaxial vertical bore 114. This bore 114 constitutes 
an orifice with respect to the upper end of the gas tube 
108. A plurality of radially extending passages 116 con 
nect the lower portion of the bore 114 with the interior 
118 of the mounting cylinder 104. The upper portion 
of the valve seat member 110 is formed with an upstand 
ing balance tube 120 through which extends bore 114 
with the upper end of this bore being closed by an in 
tegral cap 122. 
The upper portion of the gas tube 108 is formed with 

a counterbore 124 of larger diameter than the inner 
periphery 126 of the major portion of this gas tube. 
The upper portion of the gas tube is also formed with 

Communication between the 
annular space 128 separating the exterior of the gas tube 
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108 and the interior of the pipe length 26 and the in 
terior 118 of the mounting cylinder 104 through ports 
125 is controlled by means of an integral, vertically 
movable pressure-release member, generally designated 
130. This pressure release member 130 includes a block 
ing element 132 formed at its intermediate portion and 
having an annular sealing surface 134 adapted to engage 
the valve seat 112 of valve seat member 10. The lower 
end of this blocking element merges into a main piston 
36, the latter being slidably disposed within the coun 

terbore 124 of the gas tube 108. The upper end of the 
pressure release member 130 is formed with a balancing 
piston 38 that is slidably arranged within the balance 
tube 120. The balancing piston 138 and the blocking 
element 132 are rigidly interconnected by a neck 140. 
The upper portion of the blocking element 132 above 
sealing surface 134 is slidably disposed within the lower 
portion of the bore 114. Conventional O-rings may be 
provided for effecting sealing between the pressure 
release member 130 and the valve seat member 10 and 
gas tube 108, as shown in Figure 8. The lower end of 
the gas tube 108 is closed by a disc 42, this disc 142 
being securely held in place as by welding. The disc 
42 is coaxially formed with an internally threaded bore 
144. This bore 44 receives a complementary, externally 
threaded plug 146. The upper end of the bore 44 
merges into a smaller counterbore 147 wherein is affixed 
a conventional one-way valve fitting 148. The details 
of such valve fitting are shown in Figure 8a. 
Above its threaded lower portion, the mounting cylin 

der 04 is formed with a radial enlargement 150. This 
enlargement 50 is slidably disposed within the lower 
counterbore 102 of the body 90. An O-ring or other seal 
ing means may be provided between the extension 150 
and the counterbore 102, as indicated in Figure 8. The 
upper portion of the mounting cylinder 104 is formed 
with a pair of radially inwardly directed bores 152. 
These bores 152 each receive a shear pin 154. The 
intermediate portion of each shear pin 154 is disposed 
within a radial bore 156 formed in the body 90 out 
wardly of the upper counterbore 98. The radially outer 
end of each bore 156 merges into an internally threaded 
passage 58. The shear pins 154 are each held in place 
by an externally threaded plug 160 disposed within 
threaded passage 158. This arrangement makes it pos 
sible to effect the downward removal of the mounting 
cylinder 194 and the gas tube 108 should such removal 
become necessary during a formation testing operation. 
The shear pins 154 can be broken, as by dropping a 
suitable go-devil down the pipe string, or by applying 
sufficient downward pump pressure against the control 
valve V. 
The upper end of the body 90 is formed with a coupling 

member (not shown) permitting it to be connected to 
the lower end of pipe length 28. In the operation of 
the aforedescribed control valve V, prior to the time 
this valve is connected to the lower end of the pipe 
length 28, the interior of the gas tube 108 will have 
been filled with a suitable gas, preferably nitrogen. Such 
filling is effected by removing the plug 46 from the 
disc 142. Thereafter, a conventional gas filling fitting 
(not shown) is secured to the disc 142 and gas is forced 
through the fitting 43. The interior of the gas tube 
108 is thus pressurized to a predetermined value. This 
predetermined value will be that at which it is desired 
to have the pressure release member 130 move down 
wardly from its closed position of Figure 8 to its open 
position of Figure 9. When arranged in its open posi 
tion of Figure 9, the pressure release member 30 will 
permit formation fluid entering the formation tester F 
from the test interval 32 to flow upwardly through the 
annular space 128, inwardly through ports 125 and up 
wardly through the lower end of bore or orifice 114 and 
passages 116 into the interior of the mounting cylinder 
118. As will be apparent, the interior 118 of the mount 
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6 
ing cylinder is in communication with the interior of the 
pipe string P above the control valve V. 

It should be particularly noted that the upwardly-facing 
surfaces of the main piston 136 are preferably equal to 
the downwardly-facing area thereof, the latter area being 
exposed to the pressure within the pressurized gas tube 
E08. The aforementioned upwardly-facing surfaces are 
exposed to the pressure within the space 128 separating 
the gas tube 108 and the pipe section 26. Accordingly, 
the vertically directed force exerted against the pressure 
release member 30 at any given moment will be equal to 
the pressure differential between the interior of the gas 
tube 108 and the space 128. As noted hereinbefore, the 
space 128 is initially pressurized with nitrogen by means 
of the loading sub S to a desired value. The interior of 
the gas tube 103 will be pressurized at a higher value. 
Hence, the pressure release member 130 will remain in 
its closed position of Figure 8 until such time as the pres 
sure within the space 128 exceeds that within the gas tube 
168. The pressure release member 130 will then be 
moved downwardly towards its open position of Figure 9. 
In order to provide communication between the space 
128 and the upwardly-facing area of the pressure release 
member 30, the upper surface of the balance cylinder 
130 is placed in communication with the space 128 by 
means of a vertical passage 164 and a horizontal passage 
66, the latter passage being formed through the blocking 

element 132 and intersecting the lower end of the vertical 
passage 64. 
With continued reference to Figure 9, when the forma 

tion tester F is opened, the formation fluid from the 
test interval 32 will flow upwardly into the annular space 
128. At Such time as the pressure existing within an 
nular Space 28 exceeds the pressure at which the in 
terior of the gas tube 108 is pressurized, the pressure 
release member 130 will be moved downwardly to its 
open position of this figure. Accordingly, the formation 
fluid will be permitted to rise toward the earth's surface 
through the upper portion of the pipe string P. When, 
however, the pressure of this formation fluid falls below 
that at which the gas tube 108 is pressurized, the pressure 
release member 30 will automatically be moved up 
Wardly until its sealing surface 34 again engages the valve 
seat i2. Communication will then be cut off between the 
annular space A28 and the interior of the pipe string P 
above the control valve V. It will therefore be apparent 
that the interior of the lower pipe string portion 16 will 
always be maintained at a sufficiently high pressure to 
restrain collapse thereof. This becomes particularly im 
portant when the packer 30 of the formation tester F is 
unseated and the pipe string is raised upwardly thereby 
placing its lower portion under considerable tension. In 
this regard, the formation tester F should be closed to 
communication with the test interval 32 (in a conventional 
manner) before the pipe string P is withdrawn from the 
well bore. 

It should be noted that various other types of control 
valves may be employed in carrying out the present inven 
tion other than the preferred form shown in detail in 
Figures 8 and 9. It should also be noted that the method 
and apparatus of the present invention may be successfully 
operated utilizing various forms of formation testers and 
packers other than the types shown and described here 
inabove. 

Various other modifications and changes may be made 
with respect to the foregoing description without depart 
ing from the spirit of the invention or the scope of the 
following claims. 

I claim. 
1. A method of testing a formation penetrated by a 

Well, comprising: providing a conduit having a valved 
tester and a packer at the lower end thereof; pressuring 
the interior of a portion of said conduit above said tester 
but below the earth's surface by introducing gas under a 
predetermined pressure into said portion, said pressure 
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being high enough to prevent inward collapse of said por 
tion while the latter is in said well; maintaining said con 
duit and tester sealed from fluids present in said well until 
said packer is set; setting said packer while said conduit 
and tester are sealed to remove the hydrostatic pressure 
of overlying fluid in said well from the formation to be 
tested; providing an opening in said tester when said 
packer is set to permit the flow of fluid from said forma 
tion through said opening into said pressurized conduit 
portion; and effecting communication between said pres 
surized conduit portion and the interior of said conduit 
thereabove to permit a rise of said formation fluid through 
said opening and into the interior of said conduit above 
said pressurized conduit portion only when the fluid pres 
sure within said pressurized conduit portion rises above 
said predetermined pressure whereby said pressurized cofi 
duit portion will remain resistant against collapsing during 
said testing. - - 

2. A method of testing a formation penetrated by a 
well, comprising: providing a conduit having a valved 
tester and a packer at the lower end thereof; selecting a 
gas that is substantially chemically inert with respect to 
fluids found in said formation; pressuring the interior of 
a portion of said conduit above said tester but below the 
earth's surface by introducing said gas under a predeter 
mined pressure into said portion, said pressure being high 
enough to prevent inward collapse of said portion while 
the latter is in said well; maintaining said conduit and 
tester sealed from fluids present in said well until said 
packer is set; setting said packer while said conduit and 
tester are sealed to remove the hydrostatic pressure of 
overlying fluid in said well from the formation to be 
tested; providing an opening in said tester when said 
packer is set to permit the flow of fluid from said forma 
tion through said opening into said pressurized conduit 
portion; and effecting communication between said pres 
surized conduit portion and the interior of said conduit 
thereabove to permit a rise of said formation fluid through 
said opening and into the interior of said conduit above 
said pressurized conduit portion only when the fluid pres 
sure within said pressurized conduit portion rises above 
said predetermined pressure whereby said pressurized con 
duit portion will remain resistant against collapsing dur 
ing said testing. 

3. A method of testing a formation penetrated by a 
well, said method utilizing a pipe string and a packer 
and formation tester at the lower part of said pipe string, 
with said method including the steps of: extending said 
pipe string downwardly into said well with said packer 
and formation tester at the lower part thereof; pressur 
ing the interior of a portion of said pipe string above 
said tester but below the earth's surface by introducing 
gas under a predetermined pressure into said portion, 
said pressure being high enough to prevent inward col 
lapse of said portion while the latter is in said well; 
maintaining said pipe string and tester sealed from fluids 
present in said well until said packer is set; setting said 
packer while said pipe string and tester are sealed to 
remove the hydrostatic pressure of overlying fluid in 
said well from the formation to be tested; opening said 
tester when said packer is set to permit the flow of fluid 
from said formation through said opening into said pres 
Surized pipe string portion; and effecting communication 
between said pressurized pipe string portion and the in 
terior of Said pipe string thereabove to permit a rise of 
the formation fluid through said opening into the in 
terior of said pipe string above said pressurized pipe 
string portion only when the fluid pressure within said 
pressurized pipe string portion rises above said prede 
termined pressure whereby said pressurized pipe string 
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with said method including the steps of: extending said 
pipe string downwardly into said well with said packer 
and formation tester at the lower part thereof; selecting 
a gas that is substantially chemically inert with respect 
to fluids found in said formation; pressuring the interior 
of a portion of said pipe string above said tester but be 
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low the earth's surface by introducing said gas under a 
predetermined pressure into said portion, said pressure 
being high enough to prevent, inward-collapse of said 
portion while the latter is in said well; maintaining said 
pipe string and tester sealed from fluids present in Said 
well until said packer is set; setting said packer while 
said pipe string and tester are sealed to remove the hy 
drostatic pressure of overlying fluid in said well fron 
the formation to be tested; opening said tester when said 
packer is set to permit the flow of fluid from said for 
mation through said opening into said pressurized pipe 
string portion; and effecting communication between said 
pressurized pipe string portion and the interior of Said 
pipe string thereabove to permit a rise of the formation 
fluid through said opening into the interior of said pipe 
string above said pressurized pipe string portion only 
when the fluid pressure within said pressurized pipe 
string portion rises above said predetermined pressure 
whereby said pressurized pipe string portion will remain 
resistant against collapsing during said testing. 

5. A method of testing a formation penetrated by a 
well, comprising: providing a conduit having a valved 
tester and a packer at the lower end thereof; pressuring 
the interior of a portion of said conduit above said tester 
but below the earth's surface by introducing gas under 
a predetermined pressure into said portion, said pressure 

35 

40 

45 

50 

55 

60 

65 

- 70 
portion will remain resistant against collapsing during - 
Said testing. w - - 

4. A method of testing a formation penetrated by a 
Well, said method utilizing a pipe string and a packer 
-and-formation tester at the lower part of said pipe string, 75 

being high enough to restrain inward collapse of said por 
tion while the latter is in said well; maintaining said con 
duit and tester sealed from fluids present in said well un 
til said packer is set; setting said packer while said con 
duit and tester are sealed to remove the hydrostatic 
pressure of overlying fluid in said well from the forma 
tion to be tested; providing an opening in said tester 
when said packer is set to permit the flow of fluid from 
said formation through said opening into said pressurized 
conduit portion; effecting communication between said 
pressurized conduit portion and the interior of said con 
duit thereabove to permit a rise of said formation fluid 
through said opening and into the interior of said con 
duit above said pressurized conduit portion only when 
the fluid pressure within said pressurized conduit portion 
rises above said predetermined pressure whereby said 
pressurized conduit portion will remain resistant against 
collapsing during said testing; and finally closing said 
opening and withdrawing said conduit upwardly through 
Said well while continuing to maintain said pressurized 
conduit portion pressurized at a minimum value equal to 
substantially said predetermined pressure. - 

6. A method of testing a formation penetrated by a 
well, comprising: providing a conduit having a valved 
tester and a packer at the lower end thereof; selecting a 
gas that is substantially chemically inert with respect to 
fluids found in said formation; pressuring the interior of 
a portion of said conduit above said tester but below the 
earth's surface by introducing said gas under a prede 
termined pressure into said portion, said pressure being 
high enough to restrain inward collapse of said portion 
while the latter is in said well; maintaining said conduit 
and tester sealed from fluids present in said well until 
said packer is set; setting said packer while said conduit 
and tester are sealed to remove the hydrostatic pressure 
of overlying fluid in said well from the formation to be 
tested; providing an opening in said tester... when said 
packer is set to permit the flow of fluid from said for 
nation through said opening into said pressurized con 
duit portion; effecting communication between said pres 
Surized conduit portion and the interior of said conduit 
thereabove to permit a rise of said formation fluid 
through said opening and into the interior of said con 
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duit above said pressurized conduit portion only when 
the fluid pressure within said pressurized conduit portion 
rises above said predetermined pressure whereby said 
pressurized conduit portion will remain resistant against 
collapsing during said testing; and finally closing said 
opening and withdrawing said conduit upwardly through 
Said well while continuing to maintain said pressurized 
conduit portion pressurized at a minimum value equal 
to Substantially said predetermined pressure. 

7. Apparatus for use with a pipe string that extends 
to the earth's surface in testing a well formation, said 
apparatus comprising: a formation tester carried at the 
lower part of said pipe string; a control valve disposed 
in the lower portion of said pipe string above said forma 
tion tester, said control valve having a body formed with 
a passage permitting fluid communication through the 
interior of said pipe string, a blocking element in said 
body movable between a first position wherein it blocks 
fluid flow through said passage and a second position 
wherein it permits fluid flow through said passage, and 
biasing means in said body normally urging said blocking 
element towards said first position with a desired force, 
Said biasing means permitting said blocking element to 
be moved to said second position when the fluid pres 
Sure within said lower pipe string portion exceeds a pre 
determined value whereby formation fluid entering said 
formation tester may flow upwardly through said control 
valve passage and pipe string to the earth's surface; and 
a loading member interposed in said pipe string below 
said control valve, with the interior of said loading mem 
ber being in communication with the interior of said pipe 
string below said control valve, said loading member 
having gas-receiving means to admit a gas under super 
atmospheric pressure into the interior of said loading 
member before said formation tester is placed in com 
munication with said well formation. 

8. Apparatus for use with a pipe string that extends 
to the earth's surface in testing a well, comprising: a 
formation tester carried at the lower end of said pipe 

O 

20 

25 

30 

35 

10 
string; a control valve member having a body formed 
With a passage; means on said body for mounting said 
body in the lower portion of said pipe string above said 
formation tester; valve means in said body controlling 
the flow of fluid through said passage and including a 
pressure release member movable between a closed posi 
tion and an open position, said pressure release member 
being formed with a surface exposed to the interior of the 
lower portion of said pipe string above said formation 
tester; biasing means in said body urging said pressure 
release member towards its closed position, the force of . 
said biasing means being temporarily overcome when 
said formation tester is opened and the pressure within 
Said lower pipe string portion exceeds a predetermined 
value so as to permit said pressure release member to be 
noved towards its open position and effect temporary com 
munication between said lower pipe string portion and the 
remainder of said pipe string whereby formation fluid 
entering said formation tester may flow upwardly through 
said control valve passage and pipe string to the earth's 
surface; and a loading member disposable in said pipe 
string below said control valve, said loading member 
having gas-receiving means for admitting gas under super 
atmospheric pressure into the interior of said lower pipe 
string portion before said formation tester is placed in 
communication with said well formation. 
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