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This invention relates to combination well 
cleaners and formation testers and contemplates 
the creation of suction in any desired Zone with 
in a well casing bore. 
The perforations of casing, which is usually 

employed in the producing Zones of oil Wells, oc 
casionally become clogged, as do also the fissures 
of the oil sands, by various accretions Such as of 
shale or mud, usually mixed with heavy constit 
uents of oil, which impede Seepage of oil into 
the casing, reducing and restricting production. 
Prior art methods of removing Such detritus 
from within and around the perforations by 
swabbing or by flushing or washing the casing, 
or of building up and suddenly relieving pressure 
within the casing, and the like, while tending to 
break up the accumulations, result only in ten 
porary relief. The constituents of the clogging 
accretions reunite and congeal adjacent the cas 
ing as the normal operation of the Well is re 
Sumed. 
An important object of the present invention 

is to remedy such defects of the prior art perfo 
ration cleaning means and methods by provid 
ing a powerful suction within a restricted Zone of 
perforations, whereby the clogging detritus is 
drawn into the casing and then pumped out of 
the well. 

It is frequently desirable in the drilling of 
wells to secure a sample of the natural fluid ex 
istent in the bottom of the Well, particularly in 
the case of deep wells. Another important ob 
ject of my said invention is to seal off an area. 
within the well and to take a sample of the fluid 
in the well below such point of sealing. 
Other objects such as simplicity and conse 

quent economy of Construction, and efficiency of 
operation will be obvious to all those of skill in 
this art from an examination of the accompany 
ing drawing in which 

Fig. is a view in section and elevation of the 
upper part of my invention positioned on a tub 
ing within a preforated well casing; 

Fig. 2 is a sectional view of a continuation of 
the structure below that illustrated in Fig. 1; 

Figs. 3, 4 and 5 are transverse sectional views 
taken on Correspondingly-numbered lines of 
Fig. 2; 

Fig. 6 is an elevation of the lower end of the 
device taken on lines 6-6 of Fig. 2; 

Fig. 7 is a modified form shown in section and 
elevation of the packing assembly particularly 
adaptable as a formation tester. 

Referring to the drawing in detail, the nu 
merals of which indicate similar parts through 
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out the several views, 0 designates a well casing 
screen which is desired to be cleaned, and Oa. 
an imperforate well casing in which a formation 
test is to be made. A well tubing adapted 
to be rotated and axially reciprocated with re- 5 
spect to the casing í 0 or 10a, extends from the 
top of the well into the screen or imperforate 
casing. A pipe 2 encircling tubing has 
threaded to its upper end an expander 3 of 
conventional downdrive spear mechanism which 10 
is generally described below. 
A plurality of slips 4 slidably mounted in in 

clined faces 5 of expander 3 are pivotally Con 
nected to a collar 6 rotatably connected to the 
upper end of a sleeve which is supported l3 
around pipe 2, below the expander, by means 
of connecting arms 8, in a manner well known 
in the art. A series of bowed springs 9 are pro 
vided to frictionally engage the casing, having 
their lower ends mounted to a collar 20 which is 20 
welded or otherwise fastened to sleeve 7. An 
other collar 2 slidably encircles the sleeve T 
above collar 20 to which the upper ends of the 
bowed springs 9 are connected. The friction of 
the springs on the Wall of the casing tends to gets 
hold the sleeve stationary as the tubing is low 
ered into the casing bore and enables the ex 
pander to urge the slips 4 into engagement with 
the wall of the casing. The slips, however, are 
releasably retained at the base of the expander 30 
while positioning the device in the well by a 
stud 22 located on pipe 2 so as to engage in 
bayonet slot 23 cut in the lower end of sleeve 
7 and collar 20. 
A cylinder 24 diametrically larger than pipe 35 
2 is secured on the lower end of said pipe by 

a coupling 25. Cylinder 24 incloses a working 
barrel 26 of slightly smaller diameter which is 
also suspended from coupling 25 by well known 
means. The difference in diameter between cyl- 40 
inder 24 and barrel 26 forms an annular cham 
ber 27 therebetween for a purpose hereinafter 
referred to. 
Tubing f extends through pipe 2 into work 

ing barrel 26. A plunger of a type well known 45 
in the art, generally indicated at 28, is connected 
to the end of tubing . An axial bore through 
the plunger communicates tubing with the 
space within the Working barrel below the plung 
er 28. Passage through the bore of the plunger 50 
is controlled by a traveling valve 29 to permit 
fluid below the plunger to enter the tubing and 
prevent its return. Dissipation of the suction, 
created within the barrel on the down stroke of 
the plunger, between the tubing til and pipe f 2 ss 
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is prevented by a conventional form of packing 
element 30 encircling the tubing and having its 
gland threaded in expander 3. 
The slip mechanism is released for Operation 

by rotation of pipe 2 conveyed from tubing 
through a pair of lugs 3 formed on the upper 
end of traveling valve 29. When the tubing is 
at the upper end of its stroke relative to the 
barrel 26, the lugs 3 engage in recesses 32 formed 
in the lower end of pipe 2. 
An inlet port 33 in the lower end of working 

barrel 26 is provided with a flap valve 34 which 
prevents egress of fluid from the barrel drawn 
through said port on the upward movement of 
the plunger. Ports 35 in the upper end of work 
ing barrel 26 are provided by which pressure 
within the barrel above the packer and in cylin 
der 24 may be equalized. 
Cylinder 24 extends slightly below the lower 

end of the working barrel and into the lower end 
of the cylinder an externally threaded flange 36 
of a pipe 37 is threaded. The bore of pipe 37 at 
the base of flange 36 is equipped with an annular 
seat 38, Welded or otherwise secured therein, hav 
ing a ball valve 39 which is adapted for upward 
displacement by the suction created during re 
ciprocation of the plunger in the working barrel. 
To insure maximum sensitivity of the valve 39 to 
pressure differentials, the bore of the flange 36 is 
provided with a web 36a which limits the upward 
movement of the valve relative to its seat 38. 
A section 40 of pipe 37 is secured to the lower 

end of said pipe by a coupling collar 4. A plug 
42 closing the lower end of section 40, is attached 
to section 40 by a collar 43. Between collars 4 
and 43 a mandrel 44 rotatably encircles pipe 
section 40, having its central portion 45 enlarged 
to form oppositely directed shoulders 46 and 4. 
A pair of annular packers 48 and 49 are each 
mounted on said mandrel against, respectively, 
shoulders 46 and 47 by collars 50-50 threaded 
to the mandrel so as to compress the packers 
against their respective shoulders and prevent 
their displacement. 

Ports 5 and 52 in pipe section 40 above and 
below, respectively, the packers are located in 
horizontal alignment with ports 53 and 54 re 
spectively, in mandrel 44. When respective ports 
are rotated into registry, as when the device is 
lowered to position in the well, fluid will be by 
passed through the pipe section 40 by the crea 
tion of a pressure differential above and below 
the packers. A notch 55 is cut in the upper pe 
riphery of collar 43 of a length approximately 
one-half of its circumference into which a down 
wardly-directed tooth 56 on the lower end of 
mandrel 44 protrudes. When the Zone of the 
casing to be cleaned is reached and it is desired 
to close the by-pass, pipe section 40 may be ro 
tated relative to mandrel 44, which is restrained 
from rotary movement by the frictional contact 
of its packers 48 and 49 with the casing wall, by 
turning the tubing fl with lugs 3 engaged in 
recesses 32, until one end of notch 55 contacts 
tooth 56. The length of notch 55 and the width 
of tooth 56 are so proportioned to insure the reg 
istry of ports 5 and 52 with ports 53 and 54 
while raising or lowering the device in the well 
When the tooth is at one end of the notch 55, and 
their mis-alignment when the tooth is in contact 
with the opposite end of the notch. 
The inner bore of mandrel 44 between the 

packers is annularly cut to provide a channcl 57 
with which ports 58 through the mandrel inter 
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sect. Also in horizontal alignment with channel 
57 are ports 59 in pipe 40 to insure. communica 
tion of the interior of said pipe with the chamber 
between the packers, regardless of the relative 
rotation between the pipe and the mandrel. 
The operation of the above-mentioned embodi 

ment will now be described: The device is low 
ered into the Well With the Stud 32 in bayonet 
slot 23, which retains the slips 4 in retracted po 
sition. Ports 5 and 52 are placed in registry 
with ports 53 and 54. If it is desired to clean the 
perforated casing, the packers are positioned Op 
posite the lower end of the section thereof to be 
cleaned. As the device is suspended on tubing 

, lugs 3 will be in engagement with the recesses 
32. Clockwise rotation of the tubing at the top 
of the well will convey the motion to pipe 2 and 
will move the stud 22 out of the slot 23. Simulta 
neously, ports 51 and 52 in pipe 40 are moved out 
of registry with ports 53 and 54 of the mandrel 
which resists rotative movement due to the fric 
tion of the packers on the casing wall. Further 
lowering of the tubing will wedge the expander 
between the slips, and the slips against the cas 
ing to mount the barrel, packers and associated 
elements therein. 
Continuing the downward movement of the 

tubing lowers the plunger 28 in the working bar 
rel 26, closing the valve 34 over port 33 and 
opening traveling valve 29 to fluid within the 
barrel below the plunger. Simultaneously, Suc 
tion caused in the upper portion of the barrel 
raises ball valve 39 and draws fluid through the 
partially clogged perforations in the Casing 
through ports 58 and 59, filling pipes 40 and 37 
and chamber 27, as well as barrel 26 above the 
plunger. Reciprocation of the tubing will thus 
alternately draw clogging detritus into the cas 
ing and discharge the same into the tubing and 
Subsequently from the well. 

Fig. 7 illustrates a modification of my inven 
tion particularly adaptable as a formation tester. 
Pipe 37 has pipe section 40 secured thereto by a 
collar 4, as above described. Collar 43 (not 
shown), threaded to the lower end of section 40, 
supports a rotatable mandrel 44a having ports 
53 and 54 therein, which are adapted to be turned 
into and out of registry with ports 5 and 52 in 
Section 40, in the manner and for the same pur 
pose as in the embodiment above described. 
Packer 48, carried by the mandrei 44a above 
ports 54, separates fluid thereabove from the for 
mation to be tested. The lower packer is prefer 
ably omitted in this embodiment for reasons ob 
vious to those of skill in this art. In other par 
ticulars this embodiment is similar to that de 
scribed above and illustrated in Figs. 1 to 6. 
My device, as illustrated and described, is sub 

ject to many changes without departing from 
the Spirit of my invention, Such, for example, as 
variation in the type and location of valves, con 
struction of the Spear mechanism, as well as rela 
tive position of the packers with respect to the 
barrel, and the reversal of the various parts. The 
packers may be of any well known type, but are 
preferably inclined in a direction opposite to the 
chamber between the packers, so as to insure 
isolation of the interior of the casing to which 
the suction is to be applied. It is also to be un 
derstood that the plunger may be secured im 
movable relative to pipe 37, and the working bar 
rel reciprocable with the tubing. Similarly, the 
packers may be reciprocated with the tubing or 
stationary. as illustrated and described. 
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What I claim and desire to secure by Letters 

Patent is: 
1. In a combination well cleaner and tester, a 

Working barrel, a cylinder secured to and encir 
cling said barrel, a plunger within said barrel, a 
tubing connected to said plunger to reciprocate 
said plunger with respect to said barrel, spaced 
packers innovable with respect to each other 
connected within said cylinder, communicating 

0 means to communicate suction from said barrel 
created by the downward movement of said tub 
ing to the zone between said packers, and other 
communicating means to permit the passage of 
fluid from said barrel into said tubing on the 

S. downward movement of the tubing. 
2. In a combination well cleaner and tester, a 

tubing, a pump connected to said tubing, pack 
ers connected with said pump, said pump being 
adapted to create suction by both upward and 

20 downward longitudinal strokes of reciprocal 
movement of said tubing, and means to commu 
nicate said suction to the zone between said 
packers throughout the effective. Suction strokes 
of said pump. 

3. In a device of the character described, a 
stem, a vacuum pump connected to said stem 
adapted for actuation by reciprocation of said 
stem, spaced packers connected to said stem im 
movable with respect to each other, means to 
communicate suction of said pump to the Zone 
between said packers throughout both strokes of 
said stem. 

4. In a device of the character described, a 
tubing string, a pump connected to said tubing, 
spaced packing means connected to said tubing 
string, said pump being adapted for actuation by 
downward movement of said tubing string to 
create a partial vacuum, means to communicate 
the suction of said pump at the beginning of the 
downward movement of said tubing string to the 
zone between said packing means to draw fluid 
from said zone into said pump, and means to 
communicate the fluid drawn into said pump to 
the tubing string. 

5. In a device of the character described, a 
tubing string, a pump connected to said tubing 
string, spaced packing means connected to said 
tubing string, said pump being adapted for actu 
ation by downward movement of said tubing 
string to create a partial vacuum, means to com 
municate the suction of said pump to the zone 
between the packing means throughout the down 
ward suction stroke of Said pump to draw mate 
rial from said Zone between the packing means 
into said pump, and a passage from said pump 
to said tubing string through which fluid drawn 
into said pump is foumped into said tubing. 

6. In a device of the character described, a 
stem, a vacuum pump connected to and actuated 

3 
by reciprocation of said stem, a pair of packers 
Spaced apart and connected to said stem, a pas 
Sage to communicate suction from said pump to 
the Zone between said packers on both strokes of 
the pump, valvular means in said passage to 
open at the beginning of the downward movement 
of said stem. . . 

7. In a device of the character described, a 
tubing string, a pump connected to and actu 
ated by reciprocation of the tubing string to create 
Suction in Said pump on both strokes of the 
tubing, a pair of packers spaced apart connected 
to said tubing, means to communicate the suc 
tion of said pump to the Zone between said pack 
ers throughout the effective suction stroke of said 
pump, and a passage for fluid from said pump to 
said tubing string. 

8. In a device of the character described, a 
tubing string, a pump connected to and actuated 
by said tubing string, a pair of packers spaced 
apart and connected to said tubing string, means 
to communicate suction created in said pump by 
both upward and downward strokes of the tubing 
to the Zone between said packers, valvular means 
normally closing said means adapted to open at 
the beginning of the downward movement of said 
tubing string, and a passage between said pump 
and said tubing for the flow of fluid into the tiub 
ing drawn by suction of said pump from the zone 
between said packers. 

9. In a device of the character described, a 
stem, a pair of packers connected to said stem, a 
pump connected to said stem comprising a work 
ing barrel and a plunger within said working bar 
rel dividing the barrel into two chambers, said 
pump being adapted for actuation by reciproca 
tion of said stem to create pressure and suction 
in each of said chambers, means to communicate 
suction created by said pump in each of said 
chambers to the zone between said packers while 
pressure is created in the respective opposite 
chamber of said pump. 

10. In a device of the character described, a 
tubing string, a pair of packers connected to said 
tubing string, a pump connected to said tubing 
string comprising a working barrel and a plunger 
within said barrel dividing the barrel into two 
chambers, said pump being adapted for actuation 
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by reciprocation of said tubing string to create 
suction in one of said chambers and pressure in 
the other of said chambers, a passage to con 
municate suction from one of the chambers of 
said pump to the zone between said packers while 
pressure is created in the other chamber of said 
pump, and means to communicate fluid drawn 
from between said packers into the pump to the 
tubing string. 
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