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The present invention relates to an improved 
type of formation tester to be employed in oil 
Wells. In accordance with this invention an ap 
paratus is provided having a motor operated to 
work pumping means associated with an inflata 
ble packer and a sample containing chamber, to 
permit sealing off a desired portion of an oil well 
and to permit withdrawing fluid from this por 
tion of the well into the sample chamber. 
In drilling an oil well, the well is maintained 

full of a fluid such as drilling mud. This is nec 
essary in order to maintain a sufficiently high 
hydrostatic pressure in the well to prevent the 
uncontrolled escape of natural fluids in the earth. 
However, the necessity for maintaining the Well 
full of fluid during the drilling complicates the 
removal of natural fluids from the earth for Sam 
pling purposes. Thus, in order to remove a Sam 
ple of fluid from a particular stratum of the oil 
well, it is first necessary to reduce the hydro 
static pressure of drilling mud on this stratum 
sufficiently to allow the escape of the fluid from 
the stratum and then in some way to remove 
the fluid extracted to the Surface of the earth. 
The technique by which this is done is called 
formation testing and the apparatus employed 
for the purpose is called formation testing ap 
paratus. It is this field with which the present 
invention is concerned. 

Formation testing apparatuS haiS been pro 
posed of such a nature that an inflatable elastic 
packer is used to seal off the well at a desired 
point So as to permit reducing the hydrostatic 
pressure at the point sealed off without reducing 
the hydrostatic pressure throughout the well. 
However, an apparatus of this type presently 
known to the art is of rather complicated con 
struction and is not flexible in the sense that it 
cannot be used under a variety of conditions. 
For example, it is presently necessary to employ 
one type of formation tester in combination with 
a drill string or to employ a different type of 
tester in combination with a coring bit or even to 
employ a tester necessitating removal of all 
drilling apparatus from the Well. Therefore, 
it is a principal object of this invention to pro 
vide an improved form of elastic packer forma 
tion tester which may be used under any of the 
circumstances indicated above. 
In accordance with this invention a compact 

formation tester is provided suitable for lowering 
down a drill string and if desired through a core 
bit. Alternatively the tester may be employed 
by removing the drill pipe from the well. The 
apparatus of this invention comprises an elastic 
packing means associated with Suitable pumping. 
means So as to permit sealing off the well at any 
desired point and so as to permit pumping Sam 
ples of fluid through a porous section of the elas 
tic packer to a suitable sample-receiving cham 
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ber. The apparatus may be supported by a ca 
ble or by the drill string. As indicated, there 
fore, the apparatus of this invention is charac 
terized by simplicity of construction, flexibility 

... of use, and ease of sampling. 
A preferred form of the apparatus of the pres 

ent invention is illustrated in the attached Figs. 
1 and 2. These figures are related as Fig. 1 is 
Simply the upper continuation of Fig. 2. In these 
figures, the numeral identifies a well hole which 
has been dug in the earth. It is to be under 
stood that this hole is normally filled with fluid 
Such as drilling mud. For simplicity no fluid has 
been shown in the drawings in the hole . The 
apparatus illustrated is suitably supported in the 
hole by means such as the cable 2. As will be 
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come apparent, in place of the cable 2, a drill 
String or equivalent supporting means may be 
employed. The cable 2 is of the conventional 
type suitable for Sustaining the weight of the ap 
paratus and at the i same time suitable for pro 
tecting electrical conductors contained in the 
cable. In the drawing, the cable 2 is shown to 
be terminated by a sample-receiving chamber in 
dicated by the numeral 9. This sample chamber 
Supported by the cable 2 serves in turn to sup 
port the remaining components of the appara 
tus. Thus a connecting member or support 50 
is provided to connect the sample chamber 9 
with the motor 25. The motor 25 in turnis con 
nected to the pump 1 by the connecting and sup 
porting means indicated as rods 26. Similarly, 
a Second pump 5 is connected to pump 7 by sup 
porting, means 21 and the pump 5 is connected 
to the elastic packer by the supporting rod 28. 
As illustrated, the motor 25 is an electric motor 
Suitably Supplied With electricity through a con 
ductor leading from the cable 2, either through 
or around the Sample chamber 9. The motor 25, 
is directly connected to the pumps 7 and 5 

The elastic packer indicated 
by the numeral 3, as illustrated in the inflated 
position, is essentially an oval-shaped bag. It 
will be noted that a portion of the bag, compris 
ing a narrow circumference, consists of a double 
walled space identified by the numeral 5. While 
all portions of the packer except the circumfer 
ence of the double walled portion of the packer 
are of non-porous material, the portion of the 
packer comprising the circumference bounding 
the space 5 is of porous material. This porous 
Section of the packer is indicated by the numeral 
52. . In fabricating a packer such as that illus 
trated, it is convenient to employ rubber, al 

, though cloth. Or Wire fabric may be employed if 
desired. Similarly, the porous section of the 
packer, that is, Section 52 may comprise a porous 
type of rubber. Suitable porous rubber is now 
Commercially available. In the event that the 
porous section of the packer 52 and the re 
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mainder of the packer is made of rubber, the 
fabrication of the packer is quite Simple. The 
inner portion of the double walled space indi-. 
cated by the numeral 53 may be composed of the 
same material as the remainder of the packer, 
but it should be noted that the inner portion 53 
is not porous. Therefore, the elastic packer ill 
Iustrated in the drawings comprises an infiata 
ble packer having a portion of the packer made 
as a double walled section. The exterior of the 
packer comprising the outer Surface of the dou 
ble walled section is porous, while the other parts 
of the packer are non-porous. It is apparent 
that fluids may be allowed to enter the double 
walled section of the packer through the Outer 
porous circumference of the packer. Positioned 
in the double walled section of the packer are 
a multitude of pellets indicated by the numeral 5. 
These pellets may consist of glass, metal, rock or 
any other desired substance. As will become ap 
parent, the function of these pellets is to fill the 
double Wailed section of the packer So that this 
section cannot be compressed sufficiently to Seal 
it. Thus, the presence of the pellets in the dou 
ble Walled section continuously maintains a po 
rous medium in the packer. It is apparent, of 
course, that the pellets should be of sufficient 
size so that they do not pass out of the perfora 
tions of the porous area 52 of the packer. A 
conduit 53, porously sealed to prevent paSSage of 
the pellets, is provided to connect the double 
Walled section of the packer with the inlet of 
pump Ti. The outlet of this pump is connected 
With line 55 which leads to the Sample chamber 
9. Thus, the operation of pump 7 will tend to 
cause illuid to be pulled through the perforations 
of layer 52 of the packer through the double 
walled section of the packer and conduits 54 and 
55 into the sample chamber. A conduit , is 
also provided connecting the innermost part of 
the elastic packer to the outlet of pump 5. The 
inlet, of pump 5 is connected to the conduits or 
port 6, which opens into the Well. Consequently 
by operation of pump 5, fluid will be pulled from 
the well through conduits 6 and 7 into the 
elastic packer, Serving to inflate the packer. 
The apparatus heretofore described is com 

plete except for the provision of necessary valves 
in the various chambers. Thus it is necessary 
that a valve 0 and a valve i be positioned in 
the sample chamber. The valve O is operative to 
Seal the inlet into the Sample chanber served by 
conduit 55, from pump . The valve is 
adapted to Seal the outlet of the Sample chamber 
illustrated as port 56 at the upper part of the 
sample chamber. Both valves 0 and may 
consist of Solenoid Operated valves, operated by 
conductors extending from the cable 2. 

must be positively actuated, electrically as 
here suggested, or by Some hydraulic connection 
from one of the pumps. Valve 0, however, 
could be of the simple check valve type for most 
applications, though a positively actuated type 
may be chosen for greater surety of operation. 
Thus, the operation of these valves is controlled 
by current Supplied through the conductors at 
the surface of the earth. 
The apparatus illustrated in Figs. I and 2 hav 

ing now been suitably identified and described, 
the operation of this apparatus may be fully un 
derstood. 
By conventional drilling procedures, a suitable 

bore hole is drilled in the earth. During the 
drilling operation by various conventional types 
of logging, the nature of strata through which 
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4. 
the hole passes are identified. These logging pro 
cedures are generally Suitable for indicating pos 
sible strata, Suitable for oil production. One 
such stratum such as the porous zone 4, is ill 
lustrated in the drawing. In Order to test the 
fiuids, if any, present in this porous formation, 
the apparatus of this invention is then employed. 
In the event that a drill string having a core bit 
has been used to drill the hole, the apparatus may 
be lowered through the drill string and through 
the core bit; the core bit, of course, being pulled 
up from the bottom of the well Sufficiently to be 
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above the porous formation to be tested. Al 
ternatively, the drill string and drilling appara 
tus may be completely removed from the hole. 
In any event, the apparatus illustrated in Figs. 1 
and 2 is lowered into the well So that the double 
walled section of the packer is adjacent to the 
porous formation to be tested. While the ap 
paratus is being lowered, the elastic packer is 
in the deflated position making the packer and 
the aSSociated equipment Sufficiently compact to 
readily pass downwardly through the drill string 
or down the well. When the apparatuS has been 
lowered sufficiently so that the double walled 
section of the packer is adjacent the porous for 
mation to be tested, the packer is inflated by 
starting the motor 25. At the Same time the 
motor is started, valves 0 and f f are opened by 
operation of suitable electrical circuits at the Sur 
face of the earth. In actual practice, it is con 
venient to have the Solenoid valves O and 
connected in either series or parallel with the 
electrical circuit of the motor 25. In this case, 
it is possible to start the motor and to open 
valves 0 and if by closing a single operating 
switch at the Surface of the earth. For simplic 
ity, these circuits are not shown on the drawings 
as the circuits themselves do not constitute part 
of this invention and Since they are conventional, 
Simply comprising a suitable Switch, a voltage 
Source, and the necessary electrical connections. 
While pumps and 5 may be either centrifugal 
pumps or positive displacement pumps, let it be 
assumed now that pump 5 is a centrifugal pump. 
The operation of motor 25 will cause both pumps 
to operate. Pump 5 will draw fluid from the 
well through port 6 and will pump this fluid 
through line f into the elastic packer causing 
the packer to be inflated. Simultaneously pump 
T will tend to pull fluid through the perforations 
of layer 52 of the packer through line 54. This 
fluid will be pumped through line 55 into the 
Sample chamber through valve 0 and out of 
the sample chamber through valve f. The 
pumping action of pump 5 will continue until 
Sufficient fluid has been pumped into the elastic 
packer to fully expand it, (i. e. the pump 5 is 
SO chosen that the maximum pressure which it 
will deliver is such as to properly inflate the 
packer), thoroughly Sealing the well hole ad 
jacent to the packer. This will cause the double 
walled section of the packer to be tightly forced 
against the porous formation 4. Therefore, the 
action of the pump 7 will pull fluid from the 
porous formation through line 54 and 55 into 
the sample chamber. The pumping action is 
continued until the setting of the packer is as 
sured and until Sufficient time has been allowed 
for fluid to have filled the sample chamber 9. If 
desired, an auxiliary electrical device 40, may be 
placed in line 55 to check the nature of the fluid 
passing through this line. Suitable indicating 
devices, for example, a resistivity indicator, will 
give electrical indications at the surface of the 
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earth, through conductors which may pass 
through cable 2, of the conductivity of the fluid 
in line 55. By this means it is possible to insure 
that the fluid passing through line 55 is not 
simply drilling mud obtained from the well, but 
is fluid extracted from the porous formation 4. 
When the pumping operation described has been 
continued until a suitable sample has been re 
ceived in the sample chamber 9, the motor 25 
is stopped and the valves 0 and are closed. 
Again, if desired, these operations may be com 
pleted by opening a single switch at the surface 
of the earth. Stopping the motor 25, will permit 
the fluid contained in the elastic packer to pass 
through line 7, through centrifugal pump fis, 
and out through the port 6 to deflate the packer. 
The entire apparatus may then be drawn to 
the surface of the earth and the Sample in sample 
chamber 3 can be examined as desired. 
As indicated, if desired, pump is as well as 

pump may consist of a positive displacement 
instead of a centrifugal pump. In the event 
pump í5 is a positive displacement pump, it is 
necessary to include two further valves in the 
system. These are valves 8 and 20, located in 
line T. Walve 8 is a simple check valve, spring 
loaded to be opened at a given pressure. The 
valve is adjusted so that this pressure is suff 
cient to insure full inflation of the elastic packer, 
but is insufficient to permit rupture of the elastic 
packer. Thus on operation of the pump 5, fluid 
will be pumped into the elastic packer until the 
packer is fully inflated, at which time the press 
sure in the system will be sufficient to open the 
relief valve 8. . This will permit fluid pumped 
by pump 5 to bleed off into the well without 
permitting the packer to deflate. After the 
sampling operation has been completed, in order 
to deflate the packer, it is then necessary to 
open valve 20 in line . Walve 20 may again 
comprise a solenoid operated valve which may 
be suitably controlled at the surface of the earth 
by means of conductors passing through the 
cable 2. For the purpose of simplicity, these 
conductors have not been illustrated in the 
drawing. Again, if desired the valve 20 may be 
connected in an electrical circuit with valves 
AO and if and the motor 25 So that on closure 
of a single Switch, the motor 25 will be started 
and valves to and will be opened and valve 
20 will be closed. Alternatively, when the single 
switch is opened, the motor 25 is stopped and 
valves 0 and are closed and valve 20 is 
opened. 
As indicated above, the apparatus illustrated 

is subject to many refinements and many modifi 
cations. An important refinement which may be, 
or should be, used is the provision of a channel 
22 which passes downwardly through the elastic 
packer to provide a fluid chamber from the space 
above the packer to the space below the packer. 
The function of this passageway is to permit 
equalization of pressure above and below the 
packer so that no vertical component of pres 
sure is exerted on the elastic packer. 
A further modification of importance is to 

substitute for the cable 2 and the sample chame 
ber 9, a drill string. In this event, the drill string 
will serve as both a supporting means for the 
apparatus and as a sample receiving chamber. 
The line 55 will then pass directly into the drill 
string without necessity for valves 0 or . The 
support 50 holding the motor may be connected 
to the drill string by means of a simple pipe cap 
which may be threaded on to the drill string. 

6 
On operation of the pump 25, therefore, fluid 
will be withdrawn from the porous formation 4, 
and will be pumped into the drill string toward. 
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the surface of the earth. In this event it will be 
necessary to continue the pumping operation 
until sufficient fluid has been removed from the 
formation being tested to completely fill the drill 
string. 

It should also be noted, that the apparatus 
illustrated in the drawing is diagrammatic and 
is presented solely to illustrate the nature of: 

In actual construction, the sample chamber or a drill string is closely 
coupled to the motor, the pumps, and the elastic . 
packer, so as to provide an integral apparatus. 
extremely compact and comparatively light in 
weight. 

In view of the many modifications of the 
present invention, the appended claims are to 
be interpreted broadly, limited only by the true 
contribution to the art: 
What is claimed is: 
1. A well testing apparatus for use in a fluid 

filled borehole comprising in combination a sup 
potring means provided with a Sample-receiving 
chamber, an inflatable elastic bag fixed to said 
supporting means, the walls of said elastic bag 
being constructed of non-porous flexible ma-. 
terial, a porous wall attached circumferentially 
to the exterior of Said elastic bag about a middle. 
portion thereof and defining an annular cham 
ber with a portion of the Wall of Said bag, a first 
pumping means and a second pumping means 
carried by said supporting means, a first conduit 
connecting said annular chamber through saidi 
first pumping means to saidi sample-receiving 
chamber, and a second conduit connecting the 
interior of said elastic bag to Said Second pump 
ing means, said last-named pumping means haW 
ing an inlet port communicating with said fluid 
in the borehole. 

2. Apparatus as defined in claim 1 in which 
said supporting means comprises a section of 
drill pipe whose interior constitutes said sample 
receiving chamber. 

3. Apparatus as defined by claim 1 in which 
said Sample-receiving chamber is provided with 
an inlet valve associated with Said first conduit 
and an outlet valve having a port Communicate 
ing with said fluid in the borehole. 

4. Apparatus as defined by claim 1 in which 
said annular chamber contains pelleted packing 
material. 

5. Apparatus as defined by claim 1 including 
a channel passing through said elastic bag and 
communicating with Said fluid in the borehole 
above and below Said bag. 

6. Apparatus as defined by claim 1 in which 
said second conduit is provided with a pressure 
relief valve adapted to vent fluid into Said borea 
hole upon attainment of a predetermined pres 
sure within Said conduit. 
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