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This invention relates to an improved ñuid passing unit 
to be carried at the lower end of a tubing string in a 
well, for controlling the flow of well fluid into the string, 
or for controlling the ñow of pressurizing gas or water 
into the surrounding formation. 

In a producing well, the rate of production may some 
times be increased by changing the position along the 
production zone at which the tubing string communi 
cates with the well. In some wells, best results are 
attained by taking fluid mainly from the top of the pro 
duction zone, while in other cases, maximum production 
may be achieved by drawing from the bottom of the 
zone. Similarly, when gas or other ñuid is being forced 
into the formation to pressurize the area and force oil 
into other wells, it may make a substantial diiference in 
results whether the ñuid is injected into the top or bot 
tom of the producing formation. 
A major object of the present invention is to provide 

a device to be carried at the lower end of a tubing string 
in a Well, and which will permit the well to be produced 
(or injected) selectively at either the top or bottom of a 
particular zone. The device is so designed as to be 
easily operable between a iirst condition in which the 
tubing string is in communication with the lower end of 
the zone, and a second condition in which it communi 
cates with the upper end of the zone, the conversion 
being attained without the necessity for any bodily shift 
ing movement of the tubing string itself. Particularly 
contemplated is an arrangement of this type which is 
_constructed to allow the lowering of a test instrument 
into the producing zone of a well, for determining well 
temperature, pressure, rate of ñow, or the like. In this 
connection, special importance is placed on the designing 
of the device to allow lowering of such an instrument 
directly into the producing zone, even though the well 
may normally be produced from the bottom of that zone. 

Structurally, a device embodying the invention includes 
a body adapted for connection to the lower end of a Well 
tubing string, and carrying an elongated pipe projecting 
downwardly to the bottom of a predetermined zone in 
the well. The body of the device contains a passage 
or passages which place the tubing string in communi 
cation both with the upper end of the well zone, and 
with the downwardly projecting pipe for communicating 
therethrough with the bottom of the zone. Suitable means 
are then provided for closing oiî’ communication with 
one of the zones, preferably the upper zone, if desired. 
These close off means may comprise a removable plug 
lowerable into the Well to a seated position in which 
it closes olf a predetermined passageway. Preferably, 
the device is so designed as to permit lowering of a 
test instrument, when desired, past the plug seat and into 
the production zone of the well. This may be accom 
plished either by removing the plug to pass the instrument, 
or by utilization of a specially formed plug through which 
an instuunent suspending line may extend. 
The above and other features and objects of the pres 

ent invention will be better understood from the follow 
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ing detailed description of the typical embodiments illus 
trated in the accompanying drawing, in which: 

Fig. l is a vertical section through a device embodying 
the invention, shown positioned within a well. 

Fig. 2 is an enlarged fragmentary Vertical section 
through the Fig. 1 device; and 

Fig. 3 is a view corresponding to Fig. 2 but showing 
a variational form of the invention. 

Referring ñrst to Figs. 1 and 2, I have shown at 10 
a device constructed in accordance with the present in 
vention, the device being connected to the lower end of 
a string of well tubing or pipe. Only the lower section 
11 of the string of tubing is shown, though it will of 
course be understood that the string comprises a large 
number of such tubular sections connected together. 
The string of tubing is in most instances the production 
string of the well, through which well fluid is passed up 
wardly to the surface of the earth. In some instances, 
however, the tubing string may be utilized for injecting 
gas or other iluid downwardly into the production zone 
of the well, to pressurize the production strata and thus 
force oil from the formation into other surrounding 
wells. 
The device 10 is shown positioned at the production 

zone 12 of the well. The usual imperforate wall casing 
15 lines the well from the surface of the earth down 
wardly to the upper end of the production zone, and car 
ries at that zone a liner 13 containing perforations 14 
through which fluid may ñow from the production zone 
into the well, or vice versa. The device 10 includes a 
body 16 carried at the lower end of the tubing string, and 
positioned at the upper end of the production zone 12 
and perforated liner 13. An elongated rigid preferably 
metal pipe 17 depends from body 16, and preferably 
extends vertically along the entire extent of production 
zone 12 and perforated liner 13, so that the lower open 
end of pipe 17 communicates with the well at the lower 
end of the production zone. In many instances, the 
perforated liner and production zone may be sufficiently 
long to require that pipe 1'7 be made of several inter 
connected stands of pipe. At its bottom end, pipe 17 
may carry a nose member 117, whose bottom is tapered 
or rounded to facilitate lowering of the apparatus down 
wardly within a well past any irregularities which may 
be encountered, as for instance past the upper end of 
liner 13. 
Body 16 contains a vertically extending preferably 

straight cylindrical bore 19 of a diameter corresponding 
approximately to the diameter of tubing section 11. The 
lower end of this section 11 is threadedly connected into 
the upper end of body bore 19 at 20, with bore 19 in 
vertical alinement with the inner passage within section 
11 and the other sections of the tubing string. A tubular 
rigid seat member 21 is threadcdly connected into the 
lower end of bore 19 at 22, and in vertical alinement with 
bore 19 and tubing string 11, so that a well instrument 
may be lowered downwardly through the tubing string, 
bore 19 and seat member 21 and into the production zone 
of the well when the passages through these parts are 
unobstructed. 
The communication between bore 19 and the well 

through seat member 21 may be closed off by a removable 
plug 23, which is lowerable downwardly through the tub 
ing string into the body bore and to the positions of Figs. 

l and 2. Plug 23 has an enlarged diameter portion whose annular inclined undersurface is engageable with 

a mating upwardly facing tapered seat formed in the up 
per end of member 21 at 25. This of course supports 
plug 23 within the seat member. Beneath its enlarged di 
ameter portion 24, plug 23 may carry a pair of annular' 
deformable seal members 245, typically formed of rubber 
or the like, for engaging the inner cylindrical seal surface 
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27 formed within seat member 21, to positively close off 
liuid liow vertically through member 21 when the plug is 
in position. The upper end of the plug 23 may present 
an annular somewhat enlarged diameter head 28, adapted 
to be gripped by a pulling tool for pulling plug 23 upward 
ly through bore 19 and the tubing string to the surface 
of the earth. 
The upper end of depending pipe 17 is threadedly .con 

nected at 12S into the lower end of a vertical bore 29 
formed within body 16. Bore 29 is fixed to a side of bore 
19, and may be of a -somewhat smaller diameter. At its 
upper end, bore 29 communicates through passage 3G 
with the upper end of bore 19. The lower end of pas 
sages 19 and 29 may be placed in communication by a 
ysmaller passage 31, which opens into bore 19 at a loca 
tion beneath the pulling head 28 of plug 23, to allow 
circulation of fluid past that pulling head of the plug, 
and thus prevent the accumulation of sand about the pull 
ing head, which sand might make it impossible for a 
pulling tool to grip the head. 

ln discussing the operation of the Figs. 1 and 2 device, 
assume first that the apparatus is positioned within a pro 
ducing well, into which oil is flowing through perforations 
14» from the surrounding earth formation. If it is found 
desirable that the well be produced from the lower end 
of the production zone and perforated liner 13, plug 23 
is lowered downwardly through the tubing string, of which 
pipe 11 is the lower section, and through the alined body 
bore 19 into the illustrated `seated position of engagement 
with seat member 21. In this condition, plug 23 closes 
ofi communication between the tubing string and the up 
per end of the production zone, so that the well is produced 
from the lower end of the production zone. That is, the 
oil or production fluid enters the lower end 18 of pipe 17, 
flows upwardly through that pipe and passages 29 and 30 
to the upper end of bore 19, from which the fluid passes 
into the tubing string for delivery therethrough to the sur 
face of the earth. 

If it is desired to produce from the upper end of the 
production zone, or if it is desired to lower a test instru 
ment or the like into the production zone of the well, plug 
23 is pulled upwardly through the tubing string and from 
Vthe well by means of a suitable conventional pulling tool. 
With plug 23 thus removed, bore 19 and the production 
string are in direct communication through seat member 
21 with the upper end of the production zone, so that the 
well ñuid may flow directly into seat member 21 and body 
16 from the upper end of the production zone without 
following the extended path through pipe 17. As a re 
sult, a large portion of the fluid will normally take this 
more direct route. 

With plug 23 removed from the well, a test instrument 
or the like may be lowered into the well on a wire line, 

20 

25 

30 

35 

40 

45 

50 

through the tubing string, body 16, and seat member 21 - 
into the production zone of the well. This instrument 
may be of any of various types, for testing the flow rate, 
temperature, pressure or other conditions in the well. 
Preferably, the lower end of seat member 21 is internally 
flared at 121, as shown, to provide an upwardly converg 
ing throat for guiding the instrument into the rseat mem 
ber when the instrument is pulled upwardly. 
The above discussion of the operation of the Figs. 1 and 

2 device has assumed that the apparatus is positioned with 
in a producing well. it will of course be understood that 
the versatility of the device is just as great for a fluid in 
jection or formation pressurizing well as for such a pro 
ducing well. That is, if it is desired to inject gas, water 
or other fluid into the formation from the tubing string 
of which section 11 is the lower stand, the pressurizing 
fluid may be either forced entirely into the lower end of 
zone 12 (with plug 23 in its Fig. 1 position) or largely 
into the upper end of that zone (with plug 23 removed). 
Also with plug 23 removed, a iiow meter or other instru 
ment may be lowered into the injection zone of the well 
at the same time that the pressurizing of the well is con 
tinued. < ' 
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Fig. 3 shows a variational form of the invention, in 

which all of the parts are the same as in Figs. 1 and 2 eX 
cept that a different plug 23a is utilized instead of plug 
23. This plug 23a seats annularly at 25a against the up 
per seat formed in member 21, to thus be supported with 
in member 21 in the same manner as plug 23 of the first 
form of the invention. ln Fig. 3, the plug 23a is so de 
signed as to substantially close off fluid flow through seat 
member 21 at the same time that a well instrument 31 is 
lowered into production Zone of the well. This instru 
ment 31 may be any of the various types of instrument 
previously mentioned. Instrument 31 is suspended by a 
wire line 32, which passes vertically through a passage 33 
Within plug 23a. The upper small diameter portion of 
passage 33 is only slightly larger than the external di 
ameter of wire line 32, so that the wire line substantially 
closes passage 33 but at the same time is freely vertically 
movable within that passage. A lower portion 34 of pas 
sage 33 may have an increased diameter to receive the 
upper »end of instrument 31. 

Instrument 31 has an enlarged diameter portion pre 
senting an upwardly facing shoulder engaging a down 
wardly facing end surface of plug 23a at 35, so that up 
ward force exerted against instrument 31 is transmitted to 
the plug, to permit pulling of the instrument and plug 
from the well as a unit by means of wire line 32. If 
desired, the upper end of plug 23a may present a series 
of annular downwardly facing shoulders 36 for engage 
ment by a pulling tool in the event that the instrument 
and plug cannot be pulled by the wire line. 
The manner of use of theplug and instrument in Fig. 3 

will be apparent from the above description. If it is. 
desired to lower the instrument 31 into the production 
or injection zone of the well while at the same time 
closing off direct communication between the tubing 11 
and the upper end of the production or injection zone, 
plug 23a and instrument 31 are lowered into the well at 
the end of wire line 32 and to the positions of Fig. 3., 
The plug then substantially closes off fluid iiow through 
seat member 21, while instrument 31 may be lowered 
even further into the production or injection zone for 
taking the desired temperature, pressure, flow rate, or 
other reading. After the test has vbeen completed, the 
instrument and plug may be easily pulled upwardly from 
the well, so that the test information may be obtained 
from the instrument. 
We claim: 
l. A device adapted to be connected to a tubing string 

located in a producing well comprising, a body having 
means at its upper end for connecting the same to the 
lowermost end of the tubing string, a first passage ex 
tending completely through the body in alignment with 
the axis of the tubing string and communicating with the 
bore of the tubing string, a second passage in said body 
parallel to said first passage, said second passage being 
laterally offset from said first ̀ passage and having a lower 
end open to the well yand an upper closed end, tubular 
means in said {irst passage at the lower end thereof 
forming a seat adapted to receive a plug thereon to block 
off said first passage, means spaced above said seat com 
municating said second passage with said first passage, and 
a depending pipe element connected to the body in align 
ment with said second passage and communicating there 
with, said pipe element extending downwardly from said 
second passage to a point below the bottom of said body ' 
whereby the tubing string is communicable with the well 
only through said second passage when said iirst passage 
is blocked off by a plug received on said seat and the 
tubing string is communicable with the well at different 
levels through both of said passages in the absence of 
a plug in said ñrst passage. 

2. A device as defined by claim l, in which said body 
contains a plug engaged against said seat. 

3. A device as defined by claim 2, in which said plug is 
apertured to pass a wire line therethrough. 

4. A device -as deñned by claim l, in which said tubular 
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means comprises a tube threaded into the lower end of 
said ñrst passage. 

5. _A device as defined by claim 1, in which said means 
communicating said second passage with said iirst passage 
comprises an upper passage and also a lower passage open 
ing directly above the plug. 

6. A device adapted to be connected to a tubing string 
located in a producing well comprising, a body having 
means at its upper end for connecting the same to the 
lowermost end of the tubing string, a first passage extend 
ing completely through the body in alignment with the 
axis of the tubing string and communicating with the bore 
of the tubing string, a second passage in said body par 
allel to said first passage, said second passage being 1at« 
erally otîset from said first passage and having a lower 
end open to the well and an upper closed end, plug seat 
ing means at the lower end of said ñrst passage and in 
alignment therewith to receive a plug to block oiî said first 
passage, means spaced above said seating means commu 
nicating with said second passage with said first passage, 

6 
and a depending pipe element connected to the body in 
alignment with said second passage and communicating 
therewith, said pipe element extending downwardly from 
said second passage to a point below the bottom of said 
body whereby the tubing string is communicable with the 
well only through said second passage when said ñrst 
passage is blocked olf by a plug received by said seat 
ing means and the tubing string is communicable with 

. the well at diiîerent levels through both of said passages 
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in the absence of a plug in said ñrst passage. 
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