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This invention relates to methods and apparatus for 
testing oil wells or the like, and more particularly to the 
testing of deep wells where the tubing or drill pipe is sub 
jected to high hydraulic pressure. , 
The testing of earth formations for possible production 

is now an old and well-developed art, and the combina 
tion of tubing or drill pipe with a packer and valve 
capable of being opened and closed, when desired, by 
manipulation of the pipe, as disclosed in the US. Patent 
to Simmons, No. 1,930,987, is in common use. 

It has long been the practice in deep wells, where high 
pressures of the column of drilling mud or other well ?uid 
are exerted upon the string of pipe, to partially ?ll them 
with liquid, such as water or drilling ?uid, to prevent col 
lapse of the pipe due to the high pressures. (See the US. 
Patent to T. V. Moore, No. 2,189,919.) 
To some extent, such “loading” liquids in the string of 

piper interfere with the test. The possibly producing 
formation may not exert enough pressure to overcome the 
hydrostatic head of the loading liquid when the packer is 
set and the tester valve opened. Again, the formation 
pressure may be sui?cient, but the connate ?uid is con 
taminated by the loading liquid to such an extent as to be 
bothersome. The latter of these di?iculties is overcome 
by the use of a gas, such as nitrogen, under pressure, to 
load the string of pipe, and this also is currently in use. 

In accordance with the present invention, the string of 
pipe used to run the tester and packer into the well is 
provided with a downwardly closing check valve above the 
tester valve. The string is also provided with a reverse 
circulating valve above the check valve. 
With this assembly of apparatus, it is possible to load 

the string of pipe with a ?uid which will balance, or par 
tially balance the drilling mud pressure and still permit 
the taking of an uncontaminated sample of ?uid from a 
selected formation by exposing the formation to substan 
tially atmospheric pressure in the tester chamber below 
the check valve. At the same time, should the formation 
contain ?uid under a pressure higher than that exerted by 
the loading ?uid, the check valve will open and a large 
sample of connate ?uid will be obtained. 
The objects and advantages of the invention will be ap 

parent from what has been said above, and from the fol 
lowing description of the apparatus and method, taken in 
connection with the accompanying drawing in which: 
The single ?gure is a somewhat diagrammatic repre 

sentation of apparatus for carrying out the principles of 
the invention, the View being a side elevation, partly cut 
away, of testing equipment located in a well bore in the 
earth. ‘ 

Referring to the drawing, it will be seen that a well 
bore is illustrated at 9. Within the well bore, there is a 
string of drill pipe or tubing designated 10. 
The string of pipe 10 is connected to a circulating valve 

11, which is shown only generally, being well-known to 
those skilled in the art. It may be of the type shown in 
the US. patent to Savitz, No. 2,327,610, or of any other 
known type, and functions to open the string of pipe to 
the exterior whenever desired, so that ?uid can be circu 
lated, in either direction, through the pipe without re 
gard to ?ow through the tester or any other apparatus 
below the valve 11. 

Below the circulating valve 11, there is a special section 
or “sub” of pipe 12. This should preferably be made of 
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heavier stock than the pipe 10 as a portion of it will have 
to withstand the high hydrostatic head of the well ?uid 
exterior thereof. As illustrated, sub 12 comprises cylindri 
cal body means de?ning a ?uid passage extending be 
tween circulating valve 11 and the sample chamber in 
tester 13. Check valve 17 is supported in this passage. 
The sub 12 is then connected at its lower end to any 

suitable tester valve 13. Here again, any conventional 
tester may be employed, and since many forms such as 
that featured in the aforementioned Simmons patent are 
well known, none need be described in detail. 
Below the tester 13, a conventional packer 14 is mount 

ed on the string, and beneath the packer, there may be 
the usual tail pipe and screen 15. 

Within the tail pipe, there may be a pressure recorder, 
as taught in the US. patent to Moore, No. 2,189,919. 
The sub 12 is provided with a suitable valve seat 16, 

and ?tted against this seat is a valve 17, which may be of 
the poppet type, as shown, and provided with a rubber 
lip 18. 
The valve 17 is provided with a stem 20, sliding through 

a guiding spider 21, secured in the sub 12, as shown, and 
be urged downwardly by a coiled compression spring 22 
at all times. 
With the arrangement shown the string of pipe 10 may 

be ?lled, or partially ?lled with loading ?uid, either gas 
or liquid, the valve 17 supporting such ?uid and pre 
venting it from exerting any pressure in the portion of 
the sub 12 therebeneath. In the drawing, this loading 
?uid is illustrated as a liquid shown at 23. 

In testing a well, the apparatus is assembled as shown 
and run into the well with su?icient loading ?uid 23 being 
added from time to time, as desired. When the forma 
tion selected for the test is reached, the packer 14 is set 
and the tester valve 13 opened. The pressure recorder 
(not shown) in the tail pipe 15, if used, will record sub 
stantially the formation pressure at this time, because the 
chamber in the lower portion of the sub 12 between the 
check valve 17 and the tester valve 13 will be maintained 
at atmospheric pressure all during the time the string is 
being run into the well. 

If desired, the tester valve 13 may now be closed, the 
packer 14 unseated, and the string removed from the well. 
A sample of the connate ?uid in the chamber of the sub 
may then be examined. The circulating valve 11 may be 
opened to permit the loading ?uid to drain out of the 
pipe 10 as it is being removed from the well if desired. 
This will not interfere with the retention of the connate 
?uid trapped in the sub 12 between the check valve 17 
and the tester valve 13. 
On the other hand, if the formation is exhibiting suf? 

cient pressure to overcome the hydrostatic head of the 
loading ?uid, plus the force exerted by the spring 22 on 
the valve 17, a much larger sample of connate ?uid may 
be obtained, as the connate ?uid flows on up into the pipe 
10. This action is entirely automatic once the tester valve 
13 is opened. That is, it is not necessary to manipulate 
the string in any way to insure the taking of a large sam 
ple of formation ?uid, if the well is capable of producing 
it against the pressures mentioned. 

In summary, it will be seen that when the check valve 
17 is seated, the upper end of the sample-receiving cham 
ber is sealed so as to effectively prevent commingling of 
the loading ?uid and connate, i.e. well ?uid. If the pres 
sure of the well ?uid should reach a certain value, exceed 
ing the combined force of the spring 22 and the hydro 
static head of the loading ?uid, the upper end of the sam 
ple chamber will become unsealed as the valve 17 opens 
so as to permit an out?ow of well ?uid from the sample 
chamber. As will be appreciated, the pressure value at 
which valve 17 will open will vary, depending upon the 
speci?c gravity of the loading ?uid. 
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The arrangement illustrated is thus capable of obtain 
ing either a small sample of ?uid from a formation of 
low pressure and a large sample of ?uid from a formation 
of high pressure in a deep well without subjecting the pipe 
used to run the tester into the well to the danger of col 
lapse. 

While only one embodiment of the invention has been 
shown and described, it is obvious that various changes 
may be made without departing from the spirit of the in 
vention or the scope of the annexed claim. 

I claim: 
1. A method of testing the productivity of a formation 

in a well bore with a sample-receiving chamber supported 
at the lower end of a conduit string, said method com 
prising: lowering a sample-receiving chamber supported 
by a conduit string into a well bore while maintaining the 
interior of said sample-receiving chamber substantially at 
atmospheric pressure; placing loading ?uid into the in 
terior of said conduit string to support the wall of said 
conduit string and to provide a body of loading ?uid above 
said sample-receiving chamber; opening said chamber to 
allow well ?uid from said well bore to ?ow into the lower 
end thereof; sealing the upper end of said chamber to pre 
vent commingling of said ?uids when the pressure of the 
well ?uid is below a certain value; unsealing the upper end 
of said chamber to permit ?ow of well ?uid therefrom 
when the pressure of the well ?uid exceeds said certain 
value; and closing the lower end of said chamber to pre 
vent chamber-contained well ?uid from ?owing out of the 
lower end thereof. 

2. Apparatus for testing the productivity of a forma 
tion encountered in drilling a deep oil well or the like 
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comprising in combination: a string of pipe, a circulating 
valve for placing the interior and exterior of said string 
of pipe in ?uid communication, means for selectively 
opening said valve in response to manipulation of said 
string of pipe and independently of ?uid pressure within 
said string of pipe, a downwardly seating check valve 
positioned beneath said circulating valve and having a 
chamber therebenath, body means de?ning ?uid passage 
means within said apparatus extending between said cir 
culating valve and said chamber, with said check valve 
being supported by said body means within said ?uid pas 
sage means, a tester valve beneath said chamber in as 
sociation with a well bore packer, said check valve pro 
viding means whereby loading ?uid introduced into the 
string of pipe to prevent pipe collapse is segregated from 
connate ?uid which passes through said tester valve to en 
ter said chamber and said circulating valve providing 
means whereby said loading ?uid may be circulated be~ 
tween the interior and exterior of said pipe string, spring 
means positively urging said check valve downwardly into 
chamber segregating position, and guide means engaging 
said check valve for insuring constant alignment of said 
check valve for aligned movement into said position. 
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