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Willian D. Myers, Hoisten, Texassignor to Baker Gi 
Tools, c., E.Gs Augees, Calif., a corporation of 
(California 

Filed Dec. 27, 1962, Ser. No. 247,579 
19 Ciašms. (C. 166-136) 

This invention relates to subsurface well bore appara 
tus, and more particularly to apparatus for conducting 
fluids from a plurality of formation zones in a well bore 
through separate paths to the top of the well bore. 

In a well bore having a plurality of producing Zones, 
it is desirable to conduct the fluid from each Zone along 
a separate flow path to the top of the well bore. Produc 
tion from a first zone may be conducted through a tubing 
string to the top of the well bore, and production from 
a second zone through a region externally of the tubing 
string to the top of the well bore, as, for example, through 
the annulus around the tubing string. The flow pattern 
may require change at times to cause production from 
the second zone to flow through the tubing string to the 
top of the well bore and production from the first zone 
to flow through the region externally of the tubing string 
to the top of the well bore. : - - , , 

... An object of the invention is to provide improved ap 
paratus for conducting fluids from different well forma 
tions through separate flow paths to the top of the well 
bore, the flow paths being selectively interchangeable. 
Another object of the invention is to provide apparatus 

for conducting fluids from different well formations 
through separate paths to the top of the well bore, the 
flow paths being selectively interchangeable without re 
moving the apparatus from the well bore. 
A further object of the invention is to provide apparatus 

for conducting fluids in a conventional manner from a 
lower zone in the well bore through tubing extending to 
the top of the well bore, and from an upper Zone through 
the annulus around the tubing string, or for producing 
fluids in a cross-over manner from the lower zone through 
the annulus and the upper Zone through the tubing, a 
selective control portion of the apparatus remaining in 
the well bore and being shiftable therein to change the 
mode of production between conventional and cross-over. 
More specifically, shifting can occur by manipulating a 
suitable device within the tubing string. 
An additional object of the invention is to provide con 

trol apparatus for conducting fluids from different forma 
tion Zones through separate paths in a tubing string and 
around the tubing Strig, tine flow paths being selectively 
interchangeable without withdrawing the control appara 
tus from the well bore, the apparatus being releasably 
secured in the well bore and being adapted to be lowered 
through the tubing string to its operative position and also 
elevated through the tubing string when its removal is 
desired. 
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to the top of the well bore in a conventional manner, 
FIG. 1a being a lower continuation of FIG. 1; 

FIGS. 2 and 2a are longitudinal sections, on an en 
larged scale, of the apparatus disclosed in FIG. 1, FIG.2a 
being a lower continuation of FIG. 2; 
FIGS. 3 and 3a are views corresponding to FIG. 2 on 

a further enlarged scale, with the parts shifted to conduct 
fluid in a crossed-over manner to the top of the well bore, 
FIG.3a being a lower continuation of FIG.3; 
FIGS. 4 and 4a are views corresponding to FIGS. 3 

and 3a, with the parts shifted to still another relative 
position, FIG. 4a being a lower continuation of FIG. 4; and 

FiGS. 5 and 6 are horizontal sectional views taken along 
the lines 5-5 and 6-6, respectively, of FIG. 3. 
The apparatus illustrated in the drawings is capable of 

conducting fluids from a lower formation. A to the top 
of the Well bore along a separate path from the flow path 
pursued by Well production emanating from an upper 
formation B in the well bore. Fluid from one formation 
may be produced through a tubing string C extending to 
the top of the well bore and fluid from the other forina. 
tion through the tubing-casing annuius D St. Frounding 
the tubing string, or such flow paths may be interchanged. 
As shown in the drawings, a casing string E is disposed 

in the Well bore, the casing being appropriately sealed off 
with respect to the wall of the well bore between the lower 
and upper formation zones A, B. Fluid from the lower 
Zone A can flow into the casing E through lower casing 
perforations 18, and fluid from the upper zone B can flow 
into the casing through upper perforations ii. A suitable 
well packer F is anchored in packed-off condition in the 
Wellcasing between the upper and lower sets of perfora 
tions 11, 10 and an upper well packer G can be set in 

5 the Well casing above the upper perforations . The 
upper and lower well packers G, F may have been pre 
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This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings accom 
panying and forming part of the present specification. 
It will now be described in detail, for the purpose of 
illustrating the general principles of the invention; but 
it is to be understood that such detailed description is 
not to be taken in a limiting sense, since the scope of the 
invention is best defined by the appended claims. 

Referring to the drawings: 
FIGURES 1 and 1a together constitute a longitudinal 

section through multiple Zone well apparatus, with the 
parts arranged for conducting production from the zone 

60 

65 

70 

viously installed in the well casing, or either or both of 
the Well packers can be run therein and set in the well 
casing on the tubing string C, all in a known Î3Î16r. 

in the Specific embodiment of the invention illustrated 
in the drawings, the lower and upper packers F, G imay 
have been previously anchored in packed-off condition 
in the well casing. The lower packer F has a passage 
2 therethrough adapted to receive the lower poition 13 
of the tubular string C in leak-proof relation, the tubular 
string extending to the top of the well bore. This tubular 
String also extends through the central passage 4 through 
the upper packer G. As specifically ilustrated, the por 
tion of the tubular string extending through the upper 
packer G may be constituted as an outer tubular body 
15 formed of a single or a plurality of sections threadedly 
or otherwise suitably Secured together, these sections 
carrying a suitable side seal 6 adapted to sealingly en 
gage the wall of the upper packer body 7 to prevent 
leakage therebetween. Appropriate location of the side 
Seal 16 in the upper packer results from engagement of 
a stop or head 8 on the outer tubular body is against 
the upper end of the packer body 7. Wies en 
gagement occurs, the lower portion 13 of the tubular 
String C is appropriately disposed within the paSSage 2 
through the lower packer in leak-proof relation thereto. 
The upper portion 15a of the outer tubular body 5 is 
Suitably connected to the remainder of the tubing string 
Cthereabove, which extends to the top of the well bore, 
there being suitable surface connections (not shown) at 
the top of the well bore with the tubular string C, as well as with the tubing-casing annulus D. 
A flow control apparatus H is adapted to be lowered 

through the tubular string C into the outer tubular body 
15, and this apparatus can be selectively manipulated 
to cause production from the lower zone A. to be con 
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ducted through the tubing string C to the top of the well 
bore and from the upper zone B through the tubing-cas 
ing annulus D to the top of the well bore, or vice versa. 
The flow control apparatus is adapted to be releasably 
Secured in the outer tubular body 15 and can be re 
leased therefrom whenever desired and elevated through 
the tubing string C to the top of the well bore. The 
change in the flow pattern can occur without removing 
the flow control apparatus from the outer tubular body 
5. its release from the latter, for withdrawal to the 

top of the well bore, can also be accomplished in a com 
paratively simple manner. 
The flow control apparatus H to be disposed within 

the outer tubular body i5 includes an inner tubular body 
or mandrel 20 of substantially smaller external diameter 
than the inside diameter of the outer tubular body 15, 
providing an annular passage 2 therebetween when the 
inner tubular body is located within the outer tubular 
body. Downward movement of the flow control appara 
tus is limited by engagement of a lower head 22 on the 
inner tubular body 28 with a stop shoulder 23 formed on 
the outer tubular body 15. A suitable side seal 24 is 
mounted on the lower head to seal against the wall of 
the outer tubular body adjacent to its stop shoulder 23 
when the head engages the shoulder. When the head 22 
engages the stop shoulder 23, the seal 24 is disposed be 
low a plurality of inlet ports 25 in the outer tubular 
body, communicating with the annular space J around 
the tubing string between the upper and lower packers 
G, F, into which annular space the upper casing perfora 
tions í open. 
The inner tubular body 20 may be made conveniently 

of several sections, including a lower section 26 threaded 
into the body 27 of a releasable holding or latching de 
vice 28, which body, in turn, is threadedly secured to 
an adjacent body section 29 having an upper end wall 
30 closing its central passage 31, the end wall portion 
being threadedly secured to still another tubular body sec 
tion 32 having an upper end wall 33 provided with out 
wardiy projecting wings 34 threaded into the lower por 
tion of a running-in and retrieving device 35 having a 
suitable upper head 36 adapted to be coupled to a con 
ventional wire line operated setting tool or retrieving 
tool M. (see FiG. 4). 
The inner body structure 20 can be releasably locked 

or latched into the outer tubular body 15, when the lower 
head 22 engages the stop shoulder 23, by a plurality of 
latches or dogs 38 mounted in circumferentially spaced, 
longitudinal slots 39 in the latch body 27 on pivot pins 
40 secured to the body and extending across the slots. 
When the inner body head 22 engages the stop shoulder 
23, the upper holding portions 44 of the locking dogs 38 
are urged outwardly into a companion circumferential 
lock groove 42 within the outer body member 15 by 
springs 43 engaging the lock portions 4 of the dogs and 
also webs or inner portions 44 of the lock body, which 
constitute seats for the springs. When the upper lock 
portions 42 of the latches are disposed in the lock groove 
42, lower retracting nose portions 45 of the latches or 
dogs are disposed within a circumferential groove 46 in 
the inner tubular body section 29. With the lock por 
tions 41 disposed in the locking groove 42 of the outer 
body 25, upward movement of the inner tubular body 
or mandrel 20 to any significant extent is prevented by 
engagement of the upper ends of the dogs with the upper 
side wall 47 of the internal locking groove. 
With the lower head 22 engaging the stop shoulder 

23, fluid from the lower zone A will pass into the lower 
portion 3 of the tubular string C and through the lower 
packer, flowing upwardly into the inner tubular body 20. 
Fluid from the upper zone B will flow into the casing 
around the tubing string C between the upper and lower 
packers G, F and then through the inlet ports 25 into the 
annulus 2 between the inner and outer tubular bodies 
20, 15. By suitably locating a valve device 50 forming 
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4 
part of the flow control apparatus H, the fluid from the 
lower zone can be caused to flow from the inner tubular 
body 20 into the tubing string C above the flow control 
apparatus, and fluid from the annulus 21 into the tubing 
casing annulus D above the upper packer G, or the two 
flow paths just referred to may be interchanged. 
The valve device 50 includes an annular piston valve 

member 51 disposed between and slidable along the inner 
and outer tubular bodies 29, 15. As shown, the annular 
piston valve member or head 53 has a plurality of cir 
cumferentially spaced, longitudinal passages 32 opening 
through the lower end of the piston valve and communi 
cating with a circumferential groove 53 in the piston 
valve member thereabove. Above this groove, the piston 
member carries an internal side seal 54 adapted to slid 
ably seal against the periphery of the inner tubular body 
29. Below the circumferential groove 53, the piston 
valve carries another suitable side seal 55 adapted to slid 
ably seal against the periphery of the inner body 20. This 
side seal 55 is disposed above an internal circumferential 
groove or passage 55, of extended length, formed in the 
piston valve, there being a lower internal side seal 57 
on the piston valve below the annular passage 56 adapted 
to slidably seal against the periphery of the inner body 20. 
The annular piston valve member 5; also carries a 

lower external side seal 53 adapted to sealingly engage 
against the inner wall 59 of the outer tubular body 15, 
which has an internal diameter substantially less than 
the internal diameter of the internal body portion 60 
therebelow. This lower external seal 58 is below an ex 
ternal annular passage or groove 6, of extended length, 
in the piston valve member 5, there being an upper ex 
ternal side seal 62 on the piston valve member adapted 
to sealingly engage against the wall 59 of smaller internal 
diameter of the outer tubular member. 
The piston valve 55 also has a plurality of side ports 

63 extending between its internal and external annular 
passages 56, 61 and alternating with the longitudinal pas 
sages 52 through the piston valve. The upper portion of 
the piston valve has a wide longitudinal slot 64 receiv 
ing the inner tubular body member 32, the wings 34 ex 
tending laterally of this slot and being threaded to the 
running-in and retrieving portion 35 of the apparatus. 
The piston valve 5 is connected to a shifting stem 65 ex 
tending into the slot by a pin 66, the stem projecting up 
wardly above the running-in and retrieving portion 35 of 
the member 35 and having a suitable enlarged head 67 for 
engagement by conventional wire line operated tools (not 
shown) which can effect shifting of the piston valve 51 
along the inner and outer body members 269, 15 to dif. 
ferent positions. 
The inner tubular member 20 has outlet ports 68 be 

low its end wall 30 and upper inlet ports 69 above such 
end wall. It also has outlet ports 70 below its upper 
end wall 33 communicating with the slot 64 of the piston 
valve. The outer tubular body member 15 has a plurali 
ty of outlet ports 71 communicating with the tubing-cas 
ing annulus D above the upper packer G, which extend 
through the portion of the outer tubular body member 
having the restricted internal diameter portion 59. 
The piston valve 51 is shiftable to determine the flow 

paths of the fluids from the lower and upper zones A, B 
through the tubing and the tubing-casing annulus, and 
can be releasably latched in such position. As shown, 
a latch sleeve 72 is secured to the lower portion of the 
piston valve 51. This latch sleeve includes a circum 
ferentially continuous lower portion 73, and has circum 
ferentially spaced, longitudinal slots 74 providing spring 
like latch arms 75, the intermediate portions of which have 
inwardly directed latch fingers or cams 76. Lugs 77 are 
provided on the upper ends of the arms 75, extending 
outwardly into a circumferential groove 78 in the piston 
valve member 51. When the piston valve member 51 is 
mounted on the inner body member 29, the lugs 77 are 
held in the internal groove 78. 
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At any time thereafter, the latch device 72 can be dis 
posed in either the conventional or cross-over valve hold 
ing position on the inner body member 20, which will 
allow the springs 43 to expand the latch members 38 out 
wardly, the tool H being relowered through the tubing 
string C and into position within the outer body member 
15, the latches 38 again shifting outwardly into the lock 
ing groove 42 upon engagement of the head 22 with the 
shoulder 23. 
From the foregoing description, it is apparent that the 

flow paths can be selectively interchanged whenever de 
sired without removing the apparatus H from the well 
bore. A suitable shifting tool is merely lowered on a wire 
line, or the like, through the tubing string C to shift the 
flow control device to the desired flow controlling con 
dition, the flow control device being releasably held in 
such position. The apparatus H can be released and 
retrieved through the tubing string C whenever desired 
without the need for the running of any special tools. 
Through use of known retrieving apparatus, the latch 
sleeve 72 is shiftable downwardly to release the latches 38, 
the retrieving device M being coupled to the retrieving 
portion 35 of the apparatus so that elevation of the wire 
line, or the like, in the tubing string C will withdraw the 
apparatus H from the outer tubular member 5 and 
through the tubing string C to the top of the hole. 

claim: 
1. In apparatus to be disposed in a well bore having 

upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means secured within 
said body means against substantial longitudinal move 
ment with respect thereto and providing therewith sepa 
rate passages adapted to conduct fluids from the upper and 
lower zones to the interior of the tubular string above said 
body means and to the region externally of the tubular 
string; and valve means shiftably mounted in said tubular 
body means to control flow of fluids through said passages, 
said valve means being positionable in said body means in 
one location for conducting fluids separately from the 
lower zone to said interior of the tubular string and from 
the upper zone to said region and positionable in said 
body means in another location for conducting fluids sep 
arately from the lower zone to said region and from the si 
upper zone to said interior of the tubular string. 

2. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally of 
the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means secured within 
said body means against substantial longitudinal move 
ment with respect thereto and providing there with sep 
arate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string above 
said body means and to the region externally of the tubu 
lar string; valve means shiftably mounted in said tubular 
body means to control flow of fluids through said pas 
sages, said valve means being positionable in said body 
means in one location for conducting fluids separately 
from the lower zone to said interior of the tubular string 
and from the upper zone to said region and positionable 
in said body means in another location for conducting 
fluids separately from the lower zone to said region and 
from the upper zone to said interior of the tubular string; 
and means releasably retaining said valve means within 
said body means in said locations. 

3. In apparatus to be disposed in a well bore having 
upper and lower producing Zones and in which one Zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means in said body 
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means and providing therewith separate passages adapted 
to conduct fluids from the upper and lower zones to the 
interior of the tubular string above said body means and 
to the region externally of the tubular string; and valve 
means shiftable along said body means and mandrel 
means to control flow of fluids through said passages, said 
valve means being positionable in said body means and 
along said mandrel means in one location for conducting 
fluids separately from the lower zone to said interior of 
the tubular string and from the upper zone to said region 
and positionable in said body means and along said man 
drel means in another location for conducting fluids sep 
arately from the lower zone to said region and from the 
upper zone to said interior of the tubular string. 

4. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means within and se 
cured to said body means and providing therewith sep 
arate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string above 
said body means and to the region externally of the tubu 
lar string; and valve means shiftable along said body 
means and mandrel means to control flow of fluids 
through said passages, said valve means being position 
able in said body means and along said mandrel means 
in one location for conducting fluids separately from the 
lower zone to said interior of the tubular string and from 
the upper Zone to said region and positionable in said 
body means and along said mandrel means in another 
location for conducting fluids separately from the lower 
Zone to said region and from the upper zone to said in 
terior of the tubular string. 

5. in apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to 
form part of the tubular string; mandrel means in said 
body means and providing therewith separate passages 
adapted to conduct fluids from the upper and lower zones 
to the interior of the tubular string above said body 
means and to the region externally of the tubular string; 
means releasably securing said mandrel means to said 
body means against Substantial longitudinal movement 
therein; valve means shiftably mounted in said tubular 
body means with said mandrel means secured in said body 
means to control flow of fluids through said passages, said 
valve means being positionable in said body means in one 
location for conducting fluids separately from the lower 
Zone to said interior of the tubular string and from the 
upper Zone to said region and positionable in said body 
means in another location for conducting fluids separately 
from the lower Zone to Said region and from the upper 
Zone to said interior of the tubular string; and means for 
releasing said securing means to release said mandrel 
means from said body means. 

6. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in the 
Well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means in said body 
means and providing therewith separate passages adapted 
to conduct fluids from the upper and lower zones to the 
interior of the tubular string above said body means and 
to the region externally of the tubular string; means re 
leasably Securing said mandrel means to said body means 
against Substantial longitudinal movement therein; valve 
means shiftably mounted in said tubular body means with 
said mandrel means Secured in said body means to con 
trol flow of fluids through said passages, said valve means 
being positionable in said body means in one location for 
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conducting fluids, separately from the lower zone to said 
interior of the tubular string and from the upper zone 
to said region and positionable in said body means in 
another location for conducting fluids separately from the 
lower zone to said region and from the upper Zone to said 
interior of the tubular string; means for releasing said Se 
curing means to release said mandrel means from said 
body means; and means releasably retaining said valve 
means within said body means in said locations. 

7. In apparatus to be disposed in a well bore having up 
per and lower producing zones and in which one Zone is 
to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to 
form part of the tubular string; mandrel means in said body 
means and providing therewith separate passages adapted 
to-conduct fluids from the upper and lower zones to the 
interior of the tubular string above said body means and 
to the region externally of the tubular string; means re 
leasably securing said mandrel means to said body means; 
valve means shiftable along said body means and mandrel 
means to control flow of fluids through said passages, said 
valve means being positionable in said body means and 
along said mandrel means in one location for conducting 
fluids separately from the lower zone to said interior of 
the tubular string and from the upper Zone to said region 
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and positionable in said body means and along said man 
drel means in another location for conducting fluids sep 
arately from the lower zone to said region and from the 
upper zone to said interior of the tubular string; means re 
leasably retaining said valve means within said body 
means in said locations; and means for releasing said se 
curing means to release said mandrel means from said 
body means. 

3. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means in said body 
means and providing therewith separate passages adapted 
to conduct fluids from the upper and lower zones to the 
interior of the tubular string above said body means and 
to the region externally of the tubular string; means re 
leasably Securing said mandrel means to said body means 
against substantial longitudinal movement therein; valve 
means shiftably mounted in said tubular body means with 
said mandrel means secured in said body means to control 
flow of fluids through said passages, Said valve means 
being positionable in said body means in one location for 
conducting fluids separately from the lower zone to said 
interior of the tubular string and from the upper zone to 
said region and positionable in said body means in an 
other location for conducting fluids separately from the 
lower zone to said region and from the upper zone to said 
interior of the tubular string; and means operatively con 
nected to said valve means and shiftable thereby to re 
lease said Securing means and thereby release said mandrel 
means from said body means. 

9. In apparatus to be disposed in a well bore having 
upper and lower producing Zones and in which one zone is 
to be produced through a tubular string disposed in the 

I well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means adapted to be 
moved down through the tubular string into a prede 
termined location in said body means and providing with 
said body means separate passages adapted to conduct 
fluids from the upper and lower zones to the interior of 
the tubular string above said body means and to the region 
externally of the tubular string; and valve means shiftably 
mounted in said tubular body means and movable down 
wardly through the tubular string with said mandrel. 

- means and adapted to control flow of fluids through said: 
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passages, said valve means being positionable in said body 
means in one location with said mandrei means in said 
predetermined location for conducting fluids separately 
from the lower zone to said interior of the tubular string 
and from the upper Zone to said region and positionable 
in said body means in another location with said mandrel 
means in said predetermined location for conducting fluids 
separately from the lower zone to said region and from 
the upper zone to said interior of the tubular string. 

16. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means adapted to be 
moved down through the tubular string into said body 
mears and providing with said body means separate pas 
sages adapted to conduct fluids from the upper and lower 
zones to the interior of the tubular string above said body 
means and to the region externally of the tubular string; 
lock means on said mandrel means for releasably Securing 
said mandrel means to said body means when disposed 
therein against Substantial longitudinal movement there 
in; valve means on said mandrel means movable through 
the tubular string therewith into said tubular body means 
and shiftably mounted in said tubular body means with 
said mandrel means Secured in said body means to con 
trol flow of fluids through said passages, said valve means 
being positionable in said body means in one location 
for conducting fluids separately from the lower. Zone to 
said interior of the tubular string and from the upper zone 
to said region and positionable in said body means in an 
other location for conducting fluids separately from the 
lower Zone to said region and from the upper zone to said 
interior of the tubular string; and means for releasing said 
lock means to release said mandrel means from said body 
means. 

11. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone is 
to be produced through a tubular string disposed in the 
Well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to form 
part of the tubular string; mandrel means adapted to be 
moved down through the tubular string into said body 
means and providing with said body means separate pas 
Sages adapted to conduct fluids from the upper and lower 
Zones to the interior of the tubular string above said body 
means and to the region externally of the tubular, string; 
lock means on said mandrel means for releasably secur 
ing said mandrel means to said body means when disposed 
therein; valve means carried by said mandrel means and 
movable downwardly therewith through the tubular string 
into said tubular body means and shiftable along said body 
means and mandrel means to control flow of fluids through 
said passages, said valve means being positionable in said 
body means and on said mandrel means in one location 
for conducting fluids separately from the lower zone to 
said interior of the tubular string and from the upper zone 
to said region and positionable in said body means and on 
said mandrel means in another location for conducting 
fluids separately from the lower zone to said region and . 

70 

from the upper zone to said interior of the tubular string; 
and means for releasing said lock means to release said 
mandrel means from said body means. . . . . . . 

12. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in 
the well bore and the other zone through a region exter 
nally of the tubular string: tubular body means adapted 
to form part of the tubular string; mandrel means adapted 
to be moved down through the tubular string into said 

75 

body means and providing with said body means sepa 
rate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string above 
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said body means and to the region externally of the tubu 
lar string; lock means on said mandrel means for releas 
ably securing said mandrel means to said body means 
when disposed therein; valve means carried by said man 
drel means and movable downwardly therewith through 
the tubular string into said tubular body means and shift 
able along said body means and mandrel means to con 
trol flow of fluids through said passages, said valve means 
being positionable in said body means and on Said man 
drel means in one location for conducting fluids separately 
from the lower zone to said interior of the tubular String 
and from the upper zone to said region and positionable 
in said body means and on said mandrel means in an 
other location for conducting fiuids separately from the 
lower zone to said region and from the upper Zone to 
said interior of the tubular string; and means operatively 
connected to said valve means and shiftable thereby to 
release said lock means and release said mandrel means 
from said body means. 

13. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in 
the well bore and the other zone through a region ex 
ternally of the tubular string: tubular body means adapt 
ed to form part of the tubular string; mandrel means 
adapted to be moved down through the tubular string 
into said body means and providing with said body means 
separate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string above 
said body means and to the region externally of the tubu 
lar string; lock means on said mandrel means for releas 
ably securing said mandrel means to said body means 
when disposed therein against Substantial longitudinal 
movement therein; valve means on said mandrel means 
movable through the tubular string therewith into said 
tubular body means and shiftably mounted in said tubu 
lar body means with said mandrel means secured in said 
body means to control flow of fluids through said pas 
Sages, said valve means being positionable in said body 
means in one location for conducting fluids separately 
from the lower zone to said interior of the tubular string 
and from the upper zone to said region and positionable 
in said body means in another location for conducting 
fluids separately from the lower zone to said region and 
from the upper zone to said interior of the tubular string; 
and means operatively connected to said valve means 
and shiftable thereby to release said lock means and re 
lease said mandrel means from said body means. 

4. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in the 
well bore and the other zone through a region externally 
of the tubular string: tubular body means adapted to 
form part of the tubular string; mandrel means adapted 
to be moved down through the tubular string into said 
body means and providing with said body means separate 
passages adapted to conduct fluids from the upper and 
lower zones to the interior of the tubular string above 
said body means and to the region externally of the tubu 
lar string; lock means on said mandrel means for releas 
ably securing said mandrel means to said body means 
when disposed therein; valve means carried by said man 
drel means and movable downwardly therewith through 
the tubular string into said tubular body means and shift 
able along said body means and mandrel means to con 
trol flow of fluids through said passages, said valve means 
being positionable in said body means and on said man 
drel means in one location for conducting fluids sepa 
rately from the lower zone to said interior of the tubular 
string and from the upper Zone to said region and posi 
tionable in said body means and on Said mandrel means 
in another location for conducting fluids separately from 
the lower zone to said region and from the upper Zone 
to said interior of the tubular string; means for releasing 
said lock means to release said mandrel means from Said 
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body means; and means releasably retaining said valve 
means within said body means in said locations. 

25. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
isto be produced through a tubular string disposed in 
the well bore and the other Zone through a region ex 
ternally of the tubular string: tubular body means adapt 
ed to form part of the tubular string, mandrel means 
adapted to be moved down through the tubular string into 
said body means and providing with said body means 
separate passages adapted to conduct fluids from the up 
per and lower zones to the interior of the tubular string 
above said body means and to the region externally of 
the tubular string; lock means on said mandrel means 
for releasably securing said mandrel means to said body 
means when disposed therein against substantial longitu 
dinal movement therein; valve means on said mandrel 
means movable through the tubular string thereWith into 
said tubular body means and shiftably mounted in Said 
tubular body means with said mandrel means Secured in 
said body means to control flow of fluids through said 
passages, said valve means being positionable in Said body 
means in one location for conducting fluids separately 
from the lower zone to said interior of the tubular string 
and from the upper zone to said region and positionable 
in said body means in another location for conducting 
fluids separately from the lower Zone to said region and 
from the upper zone to said interior of the tubular string: 
means operatively connected to said valve means and 
shiftable thereby to release said lock means and release 
said mandrel means from said body means; and means 
releasably retaining said valve means within said body 
means in said locations. 

A6. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in 
the well bore and the other Zone through a region eX 
ternally of the tubular string: tubular body means adapt 
ed to form part of the tubular string; mandrel means in 
said body means and providing therewith separate pas 
sages adapted to conduct fluids from the upper and lower 
zones to the interior of the tubular string above said body 
means and to the region externally of the tubular string; 
and annular valve means slidable along the exterior of 
said mandrel means and along the inner wall of said body 
means to control flow of fluids through said passages, said 
annular valve means being positionable in Said body 
means and on said mandrel means in one location for 
conducting fluids separately from the lower zone to said 
interior of the tubular string and from the upper zone to 
Said region and positionable in said body means and on 
said mandrel means in another location for conducting 
fluids separately from the lower zone to said region and 
from the upper zone to said interior of the tubular string. 

57. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one Zone 
is to be produced through a tubular string disposed in 
the well bore and the other Zone through a region exter 
nally of the tubular string: tubular body means adapted 
to form part of the tubular string; mandrel means adapted 
to be moved down through the tubular string into said 
body means and providing with said body means sepa 
rate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string 
above said body means and to the region externally of 
the tubular string; annular valve means carried by said 
mandrel means and movable downwardly therewith 
through the tibular string into said body means and slid 
able along the exterior of said mandrel means and along 
the inner wall of said body means to control flow of 
fluids through said passages, said valve means being 
positionable in said body means and on said mandrel 
means in one location for conducting fluids separately 
from the lower zone to said interior of the tubular string 
and from the upper zone to said region and positionable 
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in said body means and on said mandrel means in another 
location for conducting fluids separately from the lower 
zone to said region and from the upper zone to said 
interior of the tubular string; lock means on said mandrel 
means for securing said mandrel means to said body 
means when disposed therein; and means for releasing 
said lock means to release said mandrel means from Said 
body means. 

18. In apparatus to be disposed in a well bore having 
upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in the 
well bore and the other Zone through a region externally 
of the tubular string: tubular body means adapted to 
form part of the tubular string; mandrel means adapted 
to be moved down through the tubular string into said 
body means and providing with said body means sepa 
rate passages adapted to conduct fluids from the upper 
and lower zones to the interior of the tubular string 
above said body means and to the region externally of 
the tubular string; annular valve means carried by said 
mandrel means and movable downwardly therewith 
through the tubular string into said body means and slid 
able along the exterior of said mandrel means and along 
the inner wall of said body means to control flow of 
fluids through said passages, said valve means being posi 
tionable in said body means and on said mandrel means 
in one location for conducting fluids separately from 
the lower zone to said interior of the tubular string and 
from the upper zone to said region and positionable in 
said body means and on said mandrel means in another 
location for conducting fluids separately from the lower 
zone to said region and from the upper Zone to said 
interior of the tubular string; lock means on said mandrel 
means for securing said mandrel means to said body 
means when disposed therein; means for releasing said 
lock means to release said mandrel means from said body 
means; and means releasably retaining said valve means 
within said body means in said locations. 

19. In apparatus to be disposed in a well bore having 
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upper and lower producing zones and in which one zone 
is to be produced through a tubular string disposed in 
the well bore and the other zone through a region ex 
ternally of the tubular string: tubular body means adapted 
to form part of the tubular string; mandrel means adapted 
to be moved down through the tubular string into said 
body means and providing with said body means separate 
passages adapted to conduct fluids from the upper and 
lower zones to the interior of the tubular string above 
said body means and to the region externally of the tubu 
lar string; annular valve means carried by said mandrel 
means and movable downwardly therewith through the 
tubular string into said body means and slidably along 
the exterior of said mandrel means and along the inner 
wall of said body means to control flow of fluids through 
said passages, said valve means being positionable in said 
body means and on said mandrel means in one location 
for conducting fluids separately from the lower zone to 
said interior of the tubular string and from the upper 
zone to said region and positionable in said body means 
and on said mandrel means in another location for con 
ducting fluids separately from the lower zone to said 
region and from the upper zone to said interior of the 
tubular string; lock means on said mandrel means for 
securing said mandrel means to said body means when 
disposed therein; means for releasing said lock means to 
release said mandrel means from said body means; means 
releasably retaining said valve means within said body 
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means in said location; and means retaining said latch 
releasing means in its latch releasing position. 
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