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testing the production capabilities of a well requiring 
3,323,360 artificial fluid-lifting. 

MEETHODS AND A PPARATUS FOR ANALYZNG Another object of the present invention is to provide 
Beang P. N?r by Enesme new and improyed methods and apparatus for sampling a ?.?mers to S?umberger Technology Corporation P part of a fluid flow from a well which requires fluid-lifting 
HoEsion, Tex., a corporation of Texas equipment. ? 

File Aug. 13, 1963, Ser. No. 391,752 The novel features of the present invention are set 
24 Caimas, (C. 73-155) forth with particularity in the appended claims. The 

present invention, both as to its organization and manner 
This invention relates to methods and apparatus for 10 of operation together with further objects and advantages 

analyzing production from an oil well. More particularly, thereof, may best be understood by way of illustration 
the methods and apparatus of the present invention are and example of certain embodiments when taken in con 
useful in wells which are incapable of flowing in pro- junction with the accompanying drawings in which: 
duction quantities without the use of in-place pumps or FIG. 1 is a view in cross-section schematically illustrat 
other artificial fluid-lifting equipment. 15 ing apparatus in a casing traversing earth formations; 

Usually it is necessary to extend a casing through a FIG. 2 is a view similar to FIG. 1 but showing the ap 
well bore to prevent the cave-in of unconsolidated earth paratus of FIG. 1 in an operative position and a first wire 
formations. The casing is normally cemented to the Wall line device disposed within the apparatus; 
of the borehole to prevent undesired fluids, such as water, FIG. 3 is a view similar to FIG. 2 showing the apparatus 
in other formations from leaking into the production 20 of FIG. 1 in an operative position and a second wire 
zones. After being cemented in place, the casing is then line device disposed within the apparatus; 
perforated along those portions adjacent to producing FIG. 4 is a view similar to FIG. 3 but showing the ap 
formations so that the production fluids may enter the paratus of FIG. 1 in a second operative position; 
casing and be recovered. Occasionally, earth formations FIGS. 5A and 5B together illustrate in partial cross 
will be consolidated and it is not necessary to case the 25 section a first embodiment of apparatus used in the present 
entire well. In this event, production fluids enter the well invention; 
bore directly from the earth formations. FIG. 6 illustrates in cross-section a first wireline device; 

Although only oil and gas are desired, it is common FIG. 7 illustrates in cross-section a second wireline 
experience that produced fluids will include quantities of device; 
water which reduce the effective oil and gas output of a 30 FIG. 8 illustrates parts of the apparatus in FIGS. 5A 
well. Water may enter the well either from formations and 5B in plan view for explanation purposes; and 
within the production zone or from remote formations FIG. 9 illustrates another form of the present invention. 
if the cementing happens to be defective. Most of these Referring now to FIG. 1, a tubular apparatus or tool 
problems can be cured, however, by common remedial 10 is positioned in a casing 11 by means of a tubing 
procedures but the nature of the problems must first be 35 string (not shown) extending above the tool. The casing 
determined or defined. 1 has perforations 12 extending along its length coex 
Where the formation fluids do not flow in any appreci- tensive with the production zone of the earth formations. 

able quantities and require production by secondary re- Borehole 3 (shown in partial view) traverses earth for 
covery techniques, it will be readily grasped that deter- mations 14 and casing 11 is cemented to the borehole by 
mination of problems in the production Zone is not easy. 40 a column of cement. A perforation 12a, typical of those 
The present invention concerns apparatus and methods made by conventional perforating device, extends between 

for profiling the fluid flow characteristics of a well re- the earth formations and the interior of the casing. 
quiring artificial fluid-lifting where the well is capable The tool 10 is tubular and is coupled to the lower end 
of producing through the wall surfaces into a well bore of a tubing string, with the bore 16 of the tool being gen 
over a given interval. The method includes the steps 45 
of: lowering a tubing string to a zone for testing, packing 
off the tubing string in the well bore above the test Zone, 
artificially producing flow from the isolated Zone into the 
tubing string, isolating the flow from the wall surfaces 
of the well bore into at least two portions, Sequentially 50 

erally the same size as the bore of the tubing string. At 
the lower end of the tool, the bore 16 is interrupted by a 
bore section 17 of reduced diameter followed by an en 
larged bore section 15, and the terminal end of the tool 
has a bore section 8 of reduced diameter. On the ex 

trapping the individual fluid portions and recovering the terior of the tool and disposed above and below bore sec 
trapped fluid portions for analysis. In a further applica- tion 17 are spaced packers 19, 20 which straddle a flow 
tion of the present method, pressure measurements are port 21 extending between the bore section 17 and the 
taken to analyze other conditions of the well. exterior of the tool. A bypass passageway 22 extending 

Apparatus in accordance with the present invention 55 longitudinally of the tool connects the bore section 15 to 
includes a device connected to the end of a tubing string bore 6 to permit fluid flow therebetween in the event 
for packing-off the tubing string above a producing Zone bore section 17 is closed off. 
of a well bore. The device has means for diverting the The tool 10 is provided with one or more lateral ports 
entire fluid flow into the interior of the tubing string. 23 disposed intermediate of its length and a portion of 
? retrievable sampling apparatus is arranged for ? Osi- 60 the tool has an annular body 24 with packing element 
tioning in the device and, when so positioned, obtains a 25 slidable relative to the main portion of the tool. Thus, 
sample of fluids flowing from a given section of the pro- when packing elements 19, 20 and 25 sealingly engage 
ducing zone while the remaining portion of the fluid is - w 
directed into the tubing string. Means are also provided with the casing, fluid can flow into bore 16 and on into 
for obtaining pressure measurments of both portions of 65 the tubing string in the following ways: 
the filid flow. s 

Accordingly, it is an object of the present invention to (a) 2. ???ow the tool via bores 18, 15, 17 (and bypass 
provide new and improved methods and apparatus for de 
termining fluid flow characteristics of a well requiring (b) From between the šaling elements 19, 263 via port 
artificial fluid-lifting. 70 2, bore 17 and bore 16; 

Still another object of the present invention is to pro- (c) From between sealing elements 19 and 25, via ports 
vide new and improved methods and apparatus for 23 and bore 16. 
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It is also important to note that packer 25, when ex 
panded, closes the annulus between the tool 10 and casing 
11 (or the borehole wall if the well is uncased) so that 
all of the flow paths described are directed into the bore 
16 of the tool. It will also be appreciated that flow is 
from the entire interval of perforations 2 extending 
below the packer 25. 

Referring now to FIG. 2, the packers 19, 20 and 25 
are shown in an expanded position with a retrievable 
sampling tool 27 (lowered by means of an attached wire 
line 28) positioned within the bores 15, 6 and 7 of tool 
10. Sampling tool 27 has an elongated cylindrical cham 
ber 29 which is ported at its upper end 39 and open at 
its lower end by a bore 31 extending longitudinally down 
wardly to the lower extremity of the sampling tool. A one 
way check valve 32 permitting only upward flow is dis 
posed in bore 31. A floating piston 33 is provided in 
chamber 29, the piston initially being disposed at the 
lower end of the chamber adjacent to the upper end of 
bore 31. Sampling tool 27 has an enlarged portion 34 
near its lower end which engages a shoulder 35 in the 
tool. Below the enlarged portion 34 is a section 36 re 
duced in diameter to provide an annular space within 
the bore section 17 of tool 10. Below the reduced section 
36 is a section 37 sized for sealing reception into the 
terminal bore section 18 of too 0. The lowermost sec 
tion 37 is provided with an O-ring sealing means (not 
numbered). 

In the position shown, bore 31 of sampling tool 0 is 
open to the casing below packer 20 so that any fluid below 
packer 20 will enter bore 31. Fluid entering bore 31 is 
collected in the lower portion of sampling chamber 29 
which is formed between floating piston 33 and check 
valve 32. The upper portion of chamber 29 lying above 
piston 33 is filled with fluid, for example a light-weight 
fluid such as kerosene, which escapes out of the ports at 
the upper end 30 as fluid fills the lower portion of the 
sampling chamber. 

During the time a fluid sample is being taken, formation 
fluids between packers 19, 20 can enter tool 0 through 
port 2 and pass into bores 15 and 17, bypass 22 and the 
annulus formed between the sampling tool 27 and bore 
16. Fluids between packer elements 9 and 25 can also 
enter tool 10 through ports 23 and pass into the bore 16. 
It will be appreciated that fluids can flow from the entire 
interval below packer 25, and that fluids flowing into the 
casing above packer 20 are maintained separate from 
those fluids flowing into the casing below packer 20, with 
the latter fluids being trapped between piston 33 and 
valve. 32. Thus, sampling tool 27 may be retrieved for 
analysis of the trapped fluid sample. 

Before proceeding further, a brief discussion of the 
usual nature of fluid flow from formations into a well is 
in order. In a well requiring artificial production, if the 
artificial motivating means is stopped, there generally is 
sufficient formation or reservoir pressure to build up a 
fluid column within the well and above the production 
Zone to a static level where hydrostatic pressure from the 
fluid column equals the pressure in the earth formations. 
The fluid flow to build up a static fluid column may be 
either 
(a) Slow, so that a considerable period of time is re 

quired for the fluid column to rise to its static level; or 
(b) Rather rapid, so that the fluid column rises to its 

static level in a short period of time. 
Considering first the case (a) above: the tool 10 is 

positioned in the well adjacent the production zone and 
the packer elements actuated to seal with the casing at 
spaced locations. Next, a swab unit (not shown) is low 
ered into the tubing and fluid is bailed from above tool 
10 to reduce the fluid column well below the level of tool 
10. Immediately following this, sampling tool 27 is low 
ered into place within tool i). Because of the reduced 
level of the fluid column, the fluid will naturally flow to 
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4 
build up the fluid column and it is during this fluid build 
up that the trapped fluid sample is obtained. If an in 
creased flow rate is desired, the tubing string may be 
swabbed while obtaining the fluid sampie. 

In case (b), as in case (a), tool () is positioned in 
the casing and the packer elements set. However, Sam 
pling tool 27 is first positioned in the tool E6B and wire 
line 28 disconnected from the sampling tool and removed. 
A Swabbing unit is then inserted into the tubing to pump 
the fluids upward while the sampling tool is in position 
with the resultant trapping of a fluid sample theiein. 

Following a first sampling operation of fluid flow from 
below packer 20, sampling tool 27 is quickly removed and 
replaced with a second sampling tool 27. Sampling tool 
27, as illustrated in FIG. 3, is similar to too. 27 but has 
a modified nose piece 37' below the enlarged portion 34 
which has O-ring sealing elements 39, 40 straddling a 
port 4 to a blind bore 31' in nose piece 37. Thus, with 
Sampling tool 27, fluid from below packer element 28 
enters bore 28 of tool 10 and travels via bypass 22 to bore 
6 and on into the tubing string. Fluid intermediate of 

packers 9 and 23 enters port 2 of tool 10 and into port 
41 of sampling tool 27 to pass via bore 31' on into the sam 
ple chamber formed between piston 33 and valve 32. 
Fluid intermediate of packers 9, 25 enters tool 10 via 
port 23 and on into bore 6. Hence, it will be appreciated 
that with sampling tool 27, a second portion of the flow 
is also receovered for analysis. 

Following this operation and the recovery of sampling 
tool 27, the lower two packers 9, 2) can then be re 
leased and tool 9 can be elevated independently of 
packer 25 to another section of the casing, as shown in 
F.G. 4, and the flow testing of this section accomplished 
with Subsequent runs of sampling tool 27' as above de 
Scribed. The operation is continued in this manner for the 
entire production zone. Thus recovery of discrete flow 
Samples for individual sections of the entire production 
Zone are obtained. 

Also, if desired, the lower bore 3 can be closed to 
fluid flow by making the nose piece 37' longer so as to 
extend into the bore section 18. Suitable O-rings can be 
provided for sealing purposes. 

Referring now to FIGS. 5A and 5B, an exemplary em 
bodiment of apparatus of the present invention is illus 
trated. Tool () has a longitudinally-extending tubular 
mandrel body 45 with bore sections 5-58 as described 
heretofore. The upper end of the mandrel is arranged for 
threaded coupling to a string of tubing 46. 
The upper end of the mandrel also has a downwardly 

facing shoulder portion 47 adjoining a downwardly-fac 
ing J-slot 48 formed in an enlarged outer surface of the 
mandrel (see FIG. 8). The J-slot 48 has an offset lock 
ing recess and is arranged open to the outer surface 49 of 
the mandrel. A tubular, upper housing 50 is slidably re 
ceived on the upper end of the mandrel and has an in 
Wardly-extending J-pin 51 for register with J-slot 48 of 
the mandrel. In a normally-locked position of pin 51 in 
J-slot 48 while the apparatus is going in the well bore, 
housing 56 can abut shoulder portion 47 of the mandrel. 
When housing 50 is unlocked from the mandrel, the man 
drel may be moved relative to the housing. The J-slot is 
arranged to be unlocked when the mandrel is lowered, 
torqued in a counterclockwise direction and then picked 
up. The internal bore of upper housing 50 is provided 
with upper and lower sealing elements 52, 53 providing a 
fluid-tight seal between the housing and mandrel. 
The upper housing 50 has rotatably mounted thereon, 

a bearing sleeve 50a and an annular, elastomer packing 
element 25 on sleeve 58a. A packer-expander element 57 
is slidably received on the upper housing and sleeve 58a. 
Sleeve 50a has a flange portion 50b for limiting down 
Ward movement of expander 57 relative to sleeve sea. 

Spaced longitudinally from expander element 57 on 
upper housing 50 is a slip cage assembly 58 which has a 
tubular cage 59 with a downwardly-facing J-slot 60. A J 
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pin 61 is mounted on the lower end of the housing reg 
istering with J-slot 60 of the housing. In the normally 
locked position of pin 61 in J-slot 60, cage 59 is held 
against movement relative to the housing. When pin 61 
is unlocked from slot 60, the housing may be moved rela 
tive to the cage. Cage 59 carries radially-spaced drag 
blocks 62 which are spring-biased outwardly for frictional 
engagement with the wall of a casing or an uncased well 
bore. Slip elements 63 are pivotally connected to the drag 
blocks and have inclined surfaces 64 which cooperate with 
expander 57 to move the slip elements into engagement 
with a casing wall. 
The cage 58 also has an internal annular recess 66 

which receives resiliently inwardly-biased, internally 
threaded aegments 67 disposed about the circumference 
of the housing. The housing has on its outer surface, a 
threaded portion 63 which is adapted, upon a relative 
movement between slip cage 59 and the housing to be 
received by threaded segment 67 and prevent the housing 
from moving upwardly relative to the cage. The threaded 
connection is, however, releasable upon right-hand rota 
tion of the housing relative to cage 59. 
From the apparatus thus far described, it will be ap 

preciated that mandrel 45 is releasably connected to hous 
ing 50 and that housing 50 is releasably connected to cage 
assembly 58. If the tubing string and mandrel 45 are 
lifted upwardly, torqued clockwise and then lowered, 
housing 50 will become freed or “unjayed from the 
cage assembly permitting the housing and mandrel to be 
moved downwardly until slip-expander 57 engages with 
slip elements 64. Further downward movement of the 
housing and mandrel compresses packing element 25 into 
Sealing engagement with the casing wall. In this position, 
the threaded, resiliently-biased segments 67 engage with 
threaded portion 68 on the housing to hold the housing 
and cage assembly in fixed position relative to one another 
While yet permitting mandrel 45 to be moved relative to 
the housing. Mandrel 45 in unjayed relative to the upper 
housing by lowering the mandrel, rotating counterclock 
Wise and then picking up. 
The mandrel 45, at its lower end, is provided with 

Spaced, annular, elastomer packing elements 19 and 20. 
The lower packing element 20 is shouldered between a 
flange 70 on the mandrel and a tubular spacer housing 71 
slidably mounted on the mandrel. The upper packing ele 
ment 13 is shouldered between tubular spacer housing 71 
and an expander 72 slidably mounted on the mandrel. 
In the relaxed position of the packer elements, expander 
72 abuts a downwardly-facing shoulder 73 on the mandrel. 

Spaced upwardly from expander 72 is a slip cage as 
Sembly 75. The mandrel has a slot system 76 in its outer 
surface (FIG. 8) and slidably received over this part of 
the mandrel is a tubular cage 77 with an inwardly-extend 
ing pin 78 registering with the slot system 76. The cage 
77 also has resiliently-mounted drag-blocks 79 and pivot 
ally-mounted slips 80. The slot system 76 is arranged so 
that when the mandrel 45 is lifted, lowered, and then 
lifted again, the mandrel can be moved relative to the cage 
a sufficient distance to set slips 80 and packers 9, 20. 
It will be appreciated that upward movement of the man 
drel relative to the lower slip assembly 79 will cause ex 
pander 72 to place slips 80 into engagement with the 
casing followed by expansion of the uppermost packer 
19 and the subsequent expansion of the lower packing 
element 23. 

Within the confines of tubular spacer housing 71 
(which forms an annular space 82 between its inner wall 
and the outer mandrel wall), mandrei 4.5 is provided 
with an enlarged diameter portion 83. The enlarged diam 
eter portion 83 has a filow port 21 straddled by O-ring 
seals 84, the flow port 25 opening into the bore section 
17 of the mandrel which is smaller in diameter than its 
general bore 16. The spacer housing 71 also has a flow 
port 21a intermediate its length which flow port is ar 
ranged to register with flow port 2 when the packer 
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6 
elements are expanded. The enlarged portion 83 of the 
mandrel is also provided with a bypass passageway 22 
extending between bores 15 and 16 above and below the 
smaller bore 17. 

Just above the slot system 76 on mandrel 45 (FIG. 
5B) are upwardly-facing clutch fingers 85. Housing 50 at 
its lowermost end has downwardly-facing clutch fingers 
86. When clutch fingers 85, 86 are interengaged, the hous 
ing can be rotated relative to cage assembly 58 to release 
the threaded interconnection 67, 68 so that packer 25 
can be released from the casing. 

For obtaining a fluid test, the wireline fluid sampler 27 
is passed through the tubing string by means of a wire 
line or, if so desired, it can be dropped through the tub 
1I??. 
As shown in FIG. 6, a more refined sampler tool 27A 

is illustrated and includes an elongated, cylindrically 
shaped sample-receiving housing 27a ported at its upper 
end 30 and having at its lower end, a valve 32'. The float 
ing piston 33, which is initially in the lowermost portion 
of the housing, is disposed within the sample-receiving 
housing 27a. 
The piston 33 is unique in that it provides for fluid by 

pass in either direction. Piston 33 has a first tubular valve 
part 90 slidably and sealingly received within housing 27a. 
A second valve part 92 has spaced-apart valve elements 
92a, 92b connected to one another by a valve stem 92c. 
The valve stem 92c passes through bore 91 of part 90 and 
is longer than part 90. A spring 92d between parts 90 and 
92 holds valve element 92a sealed relative to bore 91. 
Spring 92d is strong enough to retain valve element 92 
sealed relative to bore 91 under pressure so that parts 96, 
92 combined form piston 33 which moves upwardly forc 
ing any liquid thereabove out of the ports in the upper 
end of housing 27a. The piston 33 will continue to move 
upwardly until part 90 engages the end wall of the hous 
ing 27a. A counter bore in the end wall of housing 27a 
permits pressure below piston 33 to overcome the force of 
spring 92d and displace element 92a from its sealed posi 
tion so that fluid can bypass the piston in an upward direc 
tion. 

In the position shown for the piston 33, if the pressure 
above the piston exceeds the pressure below, the part 90 
will be shifted downwardly to permit fluid to bypass the 
piston through ports in the valve element 92b. The lower 
tubular extension 93 of the sampling unit receives a slid 
ably-mounted sleeve housing 94. The sleeve housing has 
longitudinally-grooved flange portions 95 engageable with 
shoulder 35 on the mandrel and a lower sealing portion 
96 with inner and outer O-rings for sealing engagement 
with bore 18 in the mandrel. The sleeve housing 94 is 
biased outwardly by a spring 97 extending between a 
shoulder 98 on housing 27a and flange 95 to normally 
retain sleeve housing 94 in a position where the O-ring 
seals close off a port 99 in the tubular extension 93. En 
gagement of flange 95 with shoulder portion 35 in the 
mandrel permits displacement of sleeve housing 94 rela 
tive to tubular extension 93 to disposed port 99 in a 
position below the lower end of the mandrel so that fluid 
from below the lower packer element 20 can flow into 
bore 31 of the tubular extension 93. 

In FIG. 7, a sampling tool 27B is disclosed which is 
similar to sampling tool 27A of FIG. 6 except that the 
tubular extension 93 and sleeve housing 94' are shortened 
and the sleeve housing 94' has ports 100. The arrange 
ment is such that when flange 95 engages shoulder 35 in 
the mandrel 45, ports 100 are placed into fluid communi 
cation with port 21 of the mandrel. Upon relative move 
ment between housing 94' and extension 93', bore 31' is 
placed into fluid communication with ports 99, 100. 
The operation of the apparatus of FIGS. 5A and 5B 

is as follows: The apparatus of FIGS. 5A and 5B is 
lowered into the well with the various parts in the posi 
tion illustrated. Once located in position where the upper 
packer 25 is above the perforated section of the casing, 
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a respective short section, artificially producing a fluid 
flow from the earth formations from said entire interval, 
lowering sampling tools into the well bore to points ad 
jacent to said short sections, trapping flow samples in said 
sampling tools including samples of fluids flowing into 
said well bore at said isolated short sections, and retriev 
ing such flow samples to the earth's surface for analysis 
to compile a composite of information regarding the flow 
characteristics of the earth formations along said interval. 

2. Apparatus for testing a well comprising: a tubular 
mandrel member, a housing sleeve member telescopically 
mounted on said mandrel member, first releasab'e inter 
connecting means for holding said members in a substan 
tially fixed position relative to one another and operable 
for releasing said sleeve member from said mandrel mem 
ber to permit longitudinal positioning of said mandrel 
member relative to said sleeve member, packer means 
including a packer element received by said sleeve mem 
ber; cage means on said sleeve member including friction 
wall-engaging means and anchor means selectively oper 
able for engaging the well bore and cooperating with said 
packer means for expansion of said packer element, sec 
ond releasable interconnecting means for selectively hold 
ing said cage means and sleeve member in a substantially 
fixed position relative to one another and operable for 
releasing said cage and sleeve member relative to one 
another, said anchor means and packer element being 
movable to set positions upon relative movement between 
said sleeve member and cage means; and locking means 
cooperable between said sleeve member and cage means 
for releasably locking said anchor means and packer ele 
ment in said set positions. 

3. The apparatus of claim 2 wherein said locking means 
includes complementary latching portions on said sleeve 
member and cage means releasable, when engaged, by 
rotation. 

4. The apparatus of claim 2 wherein said second re 
leasable interconnecting means includes pin and slot means 
interconnecting said sleeve member and cage means re 
leasable by longitudinal manipulation of said sleeve mem 
ber relative to said cage means. 

5. The apparatus of claim 4 wherein said first releas 
able interconnecting means includes pin and slot means 
interconnecting said sleeve member and mandre' member. 

6. The apparatus of claim 2 wherein said packer means 
includes means for rotatably supporting said packer ele 
ment on said sleeve member. 

7. Apparatus for use in testing a well comprising: a 
sleeve member; a mandrel slidably disposed within said 
sleeve member and adapted for longitudinal positioning 
relative to said sleeve member; first contro means coop 
erable between said mandrel and said sleeve member for 
selectively preventing and permitting sliding movement 
of said mandrel and said sleeve member relative to one 
another: seal means between said sleeve member and said 
mandrel to prevent fluid leakage therebetween: cage means 
slidably disposed on said seeve member, said cage means 
including wall-engaging friction drag means to retard 
movement of said cage means; Second control means co 
operable between said sleeve member and said cage means 
for selectively preventing and permitting sliding move 
ment of said sleeve member and cage means relative to 
one another; normally retracted anchor means shiftable 
upon relative movement between said sleeve member and 
cage means to extend positions for anchoring a well con 
duit; normally retracted packing means disposed about 
Said sleeve member and movable upon relative movement 
between Said sleeve member and cage means to expanded 
positions for packing off the annulus between said sleeve 
member and a surrounding well conduit wall; and re 
leasable locking means for locking said anchor means and 
packing means in respective extended and expanded posi 
tions, said locking means being releasable by relative ro 
tation between said sleeve member and cage means. 

8. The apparatus recited in claim 7 further including 
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10 
means on said mandrel engageable with said sleeve mem 
ber for rotating said sleeve member relative to said cage 
means to release said locking means. 

9. Apparatus for testing a well comprising: at least 
three longitudinally-spaced packer means for packing off 
a well bore; telescopically-mounted pipe members, one of 
said members supporting one of said packer means, the 
other of said members supporting the remaining packer 
means; means on each of said members for setting said 
packer means in a well, means for selectively coupling 
said members relative to one another so that when said 
one packer means on said one member is set in a well, the 
remaining packer means may be selectively positioned lon 
gitudinally with said other member relative to said one 
packer on said one member, said apparatus having means 
defining ports intermediate of said packer means provid 
ing fluid communication between the exterior and interior 
of said apparatus. 

10. Apparatus for testing a well comprising: at least 
three longitudinally-spaced packer means for packing off 
a well bore each having packer elements; telescopically 
mounted flow pipe members, one of said members Sup 
porting one of said packers, the other of said members 
supporting the remaining packers; means on each of said 
members for setting said packer means in a well, said 
setting means including a friction cage assembly as well 
as slips and expander means cooperative upon relative 
movement between a packer element and the cage as 
sembly for bringing said slips into engagement with a 
well bore permitting expansion of a packer element, means 
for selectively coupling said members relative to one 
another so that when said one packer on said one mem 
ber is set in a well the remaining packers may be selec 
tively positioned longitudinally with said other member 
relative to said one packer on said one member, said 
apparatus having means defining ports intermediate of 
said packer means providing fluid communication be 
tween the exterior and interior of said apparatus. 

11. Apparatus for testing a well comprising: a tubular 
mandrel member, an upper, tubular housing sleeve mem 
ber slidably received on said tubular mandrel, means re 
leasably interconnecting said upper sleeve and mandrel 
members including first slot and pin means, first expander 
means slidably received on said sleeve member, a first 
packer element received between an abutment on said 
sleeve member and said first expander element, a first 
cage assembly slidably received on said sleeve member 
and including wall-engaging friction means and slip elle 
ments arranged for cooperation with said expander means, 
means releasably interconnecting said sleeve member and 
first cage assembly including second slot and pin means, 
said mandrel member at its lower end having a second 
packer element and a third packer element disposed on 
opposite ends of a lower housing sleeve member slidably 
received on the mandrel member, said second and third 
packer elements and lower housing member being dis 
posed between an abutment on said mandrel member and 
Second expander means, said second expander means 
being slidably received on said mandrel member, a sec 
ond cage assembly slidably received on said mandrel 
member and including wall-engaging friction means and 
slip elements arranged for cooperation with said second 
expander means, and means releasably interconnecting 
said mandrel member and second cage assembly including 
third slot and pin means, said mandrel member having 
ports intermediate of said packer elements providing fluid 
comunication between the exterior and interior of said 
mandrel member. 

12. The apparatus of claim 11 wherein said releasable 
interconnecting means between said sleeve member and 
first cage assembly further includes complementary 
threaded portions on said sleeve member and first cage 
assembly engageable after expansion of said first packer 
element and releasable by rotation. 

13. The apparatus of claim 11 wherein said ports 
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providing fluid communication between the exterior and 
interior of said mandrel member include ports in said 
lower housing sleeve member and the lower end of said 
mandrel member. 

14. The apparatus of claim a wherein said first slot 
and pin means include a J-slot opening downwardly, said 
second slot and pin means include a J-slot opening down 
wardly, and said third slot and pin means include a slot 
arranged for continuously indexing of said pin between 
upper, lower and intermediate positions in response to 
relative longitudinal movement. 

15. The apparatus of claim wherein said mandrel 
member has means in its interior for seating a sampling 
tool, and further including a retrievable flow sampling 
tool including a housing having a chamber in communica 
tion with upper and lower ports, said upper port being 
open to the exterior of the tool, said lower port being 
in a lower portion of said housing, a movable piston in 
Said chamber, valve means for said lower port including 
a valve sleeve slidably received on the lower portion of 
Said housing, resilient means to normally position said 
valve sleeve in one position on said lower portion, seal 
means between said valve sleeve and lower portion for 
closing said lower port from fluid flow in said one posi 
tion, said valve sleeve having cooperating means engage 
able with said seating means for shifting said valve sleeve 
to open said lower port to fluid flow, and seal means on 
the exterior of said valve sleeve for sealing said valve 
sleeve relative to said mandrel member below said lower 
port. 

6. The apparatus of claim 11 wherein said mandrel 
member has means in its interior for seating a sampling 
tool, and further including a retrievable flow sampling 
tool including a housing having a chamber in communica 
tion with upper and lower ports, said upper port being 
open to the exterior of the tool, said lower port being 
in a lower portion of said housing, a movable piston in 
Said chamber, valve means for said lower port including 
a valve sleeve slidably received on the lower portion of 
Said housing, said valve sleeve having ports, resilient 
means to normally position said valve sleeve in one posi 
tion on said lower portion, seal means between said valve 
sleeve and lower portion for closing said lower port 
and valve sleeve ports from fluid communication in said 
one position, said valve sleeve having cooperating means 
engageable with said seating means for shifting said valve 
sleeve to place said lower port and sleeve ports in fluid 
communication, and seal means on the exterior of said 
valve sleeve above and below said valve sleeve ports for 
sealing said valve sleeve above and below said mandrel 
member ports. 

7. The apparatus of claim 11 wherein said mandrel 
member has means in its interior for seating a sampling 
tool, and further including a retrievable flow sampling tool 
including a housing having a chamber in communication 
with upper and lower ports, said upper port being open to 
the exterior of the tool, said lower port being in a lower 
portion of said housing, a movable piston in said chamber, 
valve means for said lower port including a valve sleeve 
slidably received on the lower portion of said housing, re 
silient means to normally position said valve sleeve in One 
position on said lower portion, seal means between said 
valve sleeve and lower portion for closing said lower port 
from fluid flow in said one position, said valve sleeve hav 
ing cooperating means engageable with said seating means 
for shifting said valve sleeve to open said lower port to 
fluid flow, and seal means on the exterior of said valve 
sleeve for sealing said valve sleeve relative to said mandrel 
member below said lower port, said piston including a 
tubular sleeve member sealingly and slidably received 
within said chamber, said tubular sleeve having one end 
thereof forming a valve seat, a valve member received in 
said tubular sleeve and having one end thereof formed for 
valve cooperation with said valve seat for closing the 
opening through said tubular sleeve, said valve member 
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2 
having a valve stem extending through said tubular sleeve 
and having its remaining end formed for providing a by 
pass in said chamber for fluid flow, means resiliently bias 
ing said remaining end and sleeve away from one another 
thereby normally positioning said one end of said valve 
member on said valve seat and closing the opening 
through said tubular sieeve, said chamber at one end hav 
ing means for engaging said tubular sleeve only for per 
mitting said one end of said valve member to be displaced 
relative to said valve seat against the force of said biasing 
means, said chamber at its other end having means for 
engaging said remaining end of said valve member for 
permitting said tubular sleeve to be displaced relative to 
said one end of said valve member against the force of 
said biasing means. 

18. The apparatus of claim 1 wherein said mandrel 
member has means in its interior for seating a sampling 
tool, and further including a retrievable flow sampling tool 
including a housing having a chamber in communication 
with upper and lower ports, said upper port being open to 
the exterior of the tool, said lower port being in a lower 
portion of said housing, a movable piston in said chamber, 
valve means for said lower port including a valve sleeve 
slidably received on the lower portion of said housing, 
said valve sleeve having ports, resilient means to normally 
position said valve sleeve in one position on said lower 
portion, seal means between said valve sleeve and lower 
portion for closing said lower port and valve sleeve ports 
from fluid communication in said one position, said valve 
sleeve having cooperating means engageable with said 
seating means for shifting said valve sleeve to place said 
lower port and sleeve ports in fluid communication, and 
seal means on the exterior of said valve sleeve above and 
below said valve sleeve ports for sealing said valve sleeve 
above and below said mandrel member ports, said piston 
including a tubular sleeve member sealingly and slidably 
received within said chamber, said tubular sleeve having 
one end thereof forming a valve seat, a valve member re 
ceived in said tubular sleeve and having one end thereof 
formed for valve cooperation with said valve seat for clos 
ing the opening through said tubular sleeve, said valve 
member having a valve stem extending through said 
tubular sleeve and having its remaining end formed for 
providing a bypass in said chamber for fuid flow, means 
resiliently biasing said remaining end and sleeve away 
from one another thereby normally positioning said one 
end of said valve member on said valve seat and closing 
the opening through said tubular sleeve, said chamber at 
one end having means for engaging said tubular sleeve 
only for permitting said one end of said valve member to 
be displaced relative to said valve seat against the force 
of said biasing means, said chamber at its other end having 
means for engaging said remaining end of said valve mem 
ber for permitting said tubular sleeve to be displaced rela 
tive to said one end of said valve member against the 
force of said biasing means. 

19. A retrievable flow sampling tool for use with a well 
tool in a well bore comprising: a housing having a cham 
ber in communication with upper and lower ports, said up 
per port being open to the exterior of the tool, said iower 
port being in a lower portion of said housing, a movable 
piston in said chamber, valve means for said lower port 
including a valve sleeve slidably received on the lower 
portion of said housing, resilient means to normally posi 
tion said valve sleeve in one position of said lower por 
tion, seal means between said valve sleeve and lower 
portion for closing said lower port from fluid flow in said 
one position, said valve sleeve being shiftable to open said 
lower port to fluid flow, and seal means on the exterior of 
said valve sleeve for sealing within a bore of a well tool, 
said piston including a tubular sleeve member sealingly 
and slidably received within said chamber, said tubular 
sleeve having one end thereof forming a valve seat, a 
valve member received in said tubular sleeve and having 
one end thereof formed for valve cooperation with said 
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valve seat for closing the opening through said tubular 
sleeve, said valve member having a valve stem extending 
through said tubular sleeve and having its remaining end 
formed for providing a bypass in said chamber for fluid 
flow, means resiliently biasing said remaining end and 
sleeve away from one another normally positioning said 
one end of said valve member on said valve seat and clos 
ing the opening through said tubular sleeve, said chamber 
at One end having means for engaging said tubular sleeve 
Only for permitting said one end of said valve member to 
be displaced relative to said valve seat against the force of 
Said biasing means, said chamber at its other end having 
means for engaging Said remaining end of said valve mem 
ber for permitting said tubular sleeve to be displaced rela 
tive to said one end of said valve member against the 
force of Said biasing means. 

20. A retrievable flow sampling tool for use with a 
Well tool in a well bore comprising: a housing having 
a chamber in communication with upper and lower ports, 
Said upper port being open to the exterior of the tool, said 
lower port being in a lower portion of said housing, a 
movable piston in said chamber, valve means for said 
lower port including a valve sleeve slidably received on 
the lower portion of said housing, said valve sleeve hav 
ing ports, resilient means to normally position said valve 
sleeve in one position on said lower portion, seal means 
between said valve sleeve and lower portion for closing 
said lower port and valve sleeve ports from fluid commu 
nication in said one position, said valve sleeve being 
shiftable to open said lower port to fluid flow, and seal 
means on the exterior of said valve sleeve above and be 
low Said valve sleeve ports for sealing within a bore of 
a well tool, said piston including a tubular sleeve mem 
ber sealingly and slidably received within said chamber, 
Said tubular sieve having one end thereof forming a 
valve seat, a valve member received in said tubular sleeve 
and having one end thereof formed for valve cooperation 
with said valve seat for closing the opening through said 
tubular sleeve, said valve member having a valve stem 
extending through said tubular sleeve and having its re 
maining end formed for providing a bypass in said cham 
ber for fluid flow, means resiliently biasing said remain 
ing end and sleeve away from one another thereby nor 
maily positioning said one end of said valve member on 
said valve seat and closing the opening through said 
tubular sleeve, said chamber at one end having means for 
engaging said tubular sleeve only for permitting said one 
end of said valve member to be displaced relative to 
said valve seat against the force of said biasing means, 
said chamber at its other end having means for engag 
ing said remaining end of said valve member for per 
mitting said tubular sleeve to be displaced relative to 
said one end of said valve member against the force of 
said biasing means. 

21. A retrievable flow sampling tool for use with a well 
tool in a well bore comprising: a housing having a cham 
ber in communication with upper and lower ports, said 
upper port being open to the exterior of the tool, said 
lower port being in a lower portion of said housing, a mov 
able piston in said chamber, valve means for said lower 
port including a valve sleeve slidably received on the 
lower portion of said housing, resilient means to normal 
ly position said valve sleeve in one position on said lower 
portion, seal means between said valve sleeve and lower 
portion for closing said lower port from fluid flow in said 
one position, said valve sleeve being shiftable to open 
said lower port to fluid flow, and seal means on the ex 
terior of said valve sleeve for sealing within a bore of a 
well tool. 
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22. A retrievable flow sampling tool for use with a 

Well tool in a well bore comprising: a housing having a 
chamber in communication with upper and lower ports, 
said upper port being open to the exterior of the tool, 
Said lower port being in a lower portion of said housing, 
a movable piston in said chamber, valve means for said 
lower port including a valve sleeve slidably received on 
the lower portion of said housing, said valve sleeve hav 
ing ports, resilient means to normally position said valve 
sleeve in one position on said lower portion, Seal means 
between said valve sleeve and lower portion for closing 
said lower port and valve sleeve ports from fluid com 
munication in said one position, said valve sleeve being 
shiftable to open said lower port to fluid flow, and seal 
means on the exterior of Said valve sleeve above and be 
low said valve sleeve ports for sealing within a bore of 
a well tool. 

23. In a well tool, a housing having a chamber with 
upper and lower ports, a movable piston in said chamber, 
said piston including a tubular sleeve member sealingly 
and slidably received within said chamber, said tubular 
sleeve having one end thereof forming a valve seat, a 
valve member received in said tubular sleeve and having 
one end thereof formed for cooperation with said valve 
seat for closing the opening through said tubular sleeve, 
sail valve member having a valve stem extending through 
said tubular sleeve and having means in its end portion 
for providing a bypass in said chamber for fluid flow, 
means resiliently biasing said remaining end and sleeve 
away from one another thereby normally positioning said 
one end of said valve member on said valve seat and 
closing the opening through said tubular sleeve. 

24. In a well tool, a housing having a chamber with 
upper and lower ports, a movable piston in Said chamber, 
said piston including a tubular sleeve member Sealingly 
and slidably received within said chamber, said tubular 
sleeve having one end thereof forming a valve Seat, a 
valve member received in said tubular sleeve and having 
one end thereof formed for valve cooperation with said 
valve seat for closing the opening through Said tubular 
sleeve, said valve member having a value stem extending 
through said tubular sleeve and having means in its end 
portion for providing a bypass in Said chamber for fluid 
flow, means resiliently biasing said remaining end and 
sleeve away from one another thereby normally position 
ing said one end of said valve member on said valve seat 
and closing the opening through said tubular sleeve, said 
chamber at one end having means for engaging said 
tubular sleeve only for permitting said one end of said 
valve member to be displaced relative to said valve seat 
against the force of said biasing means, said chamber 
at its other end having means for engaging said remain 
ing end of said valve member only for permitting said 
tubular sleeve to be displaced relative to said one end of 
said valve member against the force of Said biasing 
CaS 
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