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UNITED STATES PATENT OFFICE 
2,507,262: 

MULTIPLE 2.ONE CONTROL APPARATUS 
Paul W. McGivern, Tulsa, Okla, assignor to Baker 

Oil Tools, Inc., Vernon, Calif., a corporation of 
California, 
Application March 9, 1945, Serial No. 581,896 

6 Clainns... (Cl. 1.66—2) 

This invertion relates to apparatus for con 
trolling the production from a plurality of pro 
ducing Zones in an oil orgas Well. 
An object of the invention is to provide an 

improved apparatus foi selectively controlling 
fiuid flow fron a plurality of producing zones in 
a well bore through a tubular string to the top of 
the Wei bore. 
A further object of the invention is to Se 

lectively and individually establish communica 
tion between a tubular conduit and either an 
upper or lower zone, in a well bore, the selection 
being determined by movement of the tubular 
conduit from the top of the well bore. 

Still another object of the invention is to effect 
selective control of fluid flow into a tubular con 
duit from high and low pressure producing zones 
in a well bore by utilizing the pressure in the high 
pressure zone to prevent flow of its fluid into the 
conduit when the low pressure Zone is flowing into. 
the conduit, and to nullify, such effect of preSSure, 
to permit the high pressure. Zone to flow into 
the tubular conduit when flow.from the low pres 
sure zone is prevented. 
Another object of the invention is to provide 

an apparatus cooperable with a well packer to 
selectively and individually control the flow of 
fluid into a tubular conduit from a plurality of 
producing zones in a well bore separated by the 
packer, in which the apparatus is adapted to be. 
run into and removed from the Well bore With 
the tubular conduit without disturbing the set 
ting of the packer in the well bore. 
In its general aspects, the invention contem 

plates a packer anchored in a casing or liner be 
tween upper and lower producing. Zones in a Well 
bore; to prevent comingling of the fiuids from the 
zones. A tubular production string or conduit is 
positioned in the casing for cooperation with the 
well packer, and is provided with a lateral pas 
sage or side ports positioned above the Weil packer 
in order that fluid can flow from the upper ZOne: 
into the tubular string. The tubular-string is also 
provided with a device for engagement with a 
back pressure or other valve controlling flow of 
fluid into the tubular string from the lower Zone, 
to open the valve and permit flow from the lower 
zone into the tubular string when the latter is 
manipulated to close the side-ports and prevent 
flow of fluid from the upper Zone into the conduit. 
The conduit is telescopically arranged to per 

mit its longitudinal manipulation in controlling 
its side ports and the aforementioned valve. The 
telescopic arrangement is, moreover, preferably: 
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Order that the tubular string may be rotated to 
connect or disconnect it from the well packer. 
This ai'rangement enables: the tubular. string or 
conduit to be lowered through the well bore and 

s: coupled to a packer aiready positioned therein, 
or reinOVed from the well bore without disturb 
ing the position of the packer. 
This invention has other objects: which will be 

cOne: apparent from a consideration of the var 
ious forms - of apparatus shown in the drawings 
acco: npanying and forming part of the present 
Specification. These forms will now be described 
in detail, but it is to be understood that such de 
tailed description is not to be taken in a limited 
Sease, Since the Scope of the invention is best de 
fined by the claims appended hereto. 

Referring to the drawings: 
Figure 1 is alongitudinal view, partly in section 

and partly in elevation, of one form of the appa 
ratus installed in a cased well bore; 

Figures; 2. and 2a constitute: a combined "longi 
tudinal section, on an enlarged scale, of part of 
the apparatus shown in Figure.1; 

Figure. 3. is a view similar to: Figure 2 of the 
apparatus in another operative position; 

Figure, 4 iš. a cross-section taken along the line 
4-1-4 in Figure2; 

Figure 5 is a cross-section taken along the line 
54-5-in Figure2; and 

Figure. 6. is a view. similarto Figure 1 of a modi 
fied form of the invention, 

In the Specific. embodiment shown in Figures. 
1 to 5, inclusive, the control apparatus is designed 
to form part of a tubular string. A by means of 
which it is lowered or otherwise movable through 
a casing or liner B positioned in a well bore hav 
ing - a - plurality: of lorigitudinally spaced produc 
ing Zones C, D. Apacker E is anchored in the 
Casing or liner between these producing zones 
to Segregate the production therefrom in con 
junction with the control apparatus. 
The packer E may be of any suitable construc 

tion, being shown for illustrative purposes as a 
production apparatus specifically described in 
United States. Patent No. 2,189,703. It includes 
a tubular body foto which is secured an upper 
head if and a lower: guide 2, and on which is 
mounted a packing member 3 to seal off against 
the casing. Band prevent flow. of fluid between 
the body. and casing. The packer is anchored 
to the casing against both downward and upward 
movement therein by a set of lower slips 4 co 
operable with a lower i conical expander í 5, and 
by a set of upper slips' 6 cooperable with an 

such as to furnish a splined driving connection in 55 upper conical expander 7. 
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The control apparatus comprises a valve hous 
ing 8 coupled to the head portion f of the pro 
duction packer through a left-handed threaded 
connection or the like 20. An outer barrel 2 is 
threaded in the top end of the valve housing and 
receives a tubular mandrel 22 whose upper head 
23 is threadedly attached to the tubular string 
extending to the top of the well bore. The ioWer 
end of the mandrel 22 is in the form of a CrOW 
foot 24, welded or otherwise suitably attached to 
the remaining tubular part of the mandrel, hav 
ing a plurality of outwardly extending keys 25 re 
ceived in keyways or longitudinal grooves 26 
formed in the outer barrel. The key and key Way 
arrangement forms a rotary coupling or slide 
able spline connection between the mandrel 22 
and outer barrel 2, to transmit rotary movement 
of the tubular string to the valve housing 8 in 
screwing or unscrewing the latter into or from 
the production packer E. 
A packing box 27 threaded in the upper end of 

the outer barrel 2 contains a mandrel packing 
28 urged into leakproof, slideable, sealing engage 
ment with the outer surface of the mandral by 
a packing nut 29 threaded into the packing box 
27. The mandrel has one or more passages in the 
form of side ports or lateral outlets 30 adapted to 
be positioned above the mandrel packing 28 and 
packing nut 29 to permit flow of fluid from the 
upper producing Zone C through the casing or 
liner perforations 3 f into the tubular string A for 
passage to the top of the well bore. Upon low 
ering of the tubing string and its mandrel 22 to 
a sufficient extent, the side ports or lateral out 
lets 30 will be positioned within or below the 
mandrel packing 28 to close the ports or paSSages 
30 against entry of fluid into the tubular string 
A from the upper producing ZOne C. 
The valve housing 8 contains a valve cage 32 

consisting essentially of an upper valve seat 33 
and a spider 34 separated by longitudinal ribs 35. 
The valve cage 32 preferably rests upon a shoul 
der 36 at the lower portion of the valve housing 
8, and is provided with opposed side seals 37, 38 

at its upper end engaging the valve housing to 
prevent leakage of fluid past the exterior of the 
valve cage in both directions. The Spider 34 
serves as a support for a spring seat and guide 39 
in which a valve stem 40 is longitudinally slide 
able. The upper end of the stem carries a valve 
head 4 engageable with the valve Seat 33, and a 
side seal 42 may be secured in the head for con 
tact with the seat to prevent undesired leakage in 
an upward direction between the head and seat 
when the valve is closed. A helical Spring 43 ex 
tends between the Spring Seat 39 and the valve 
head 4 to urge the latter into engagement with 
its cooperable seat 33 and hold the Valve in closed 
position. 
The valve arrangement disclosed constitutes a 

back pressure device tending to prevent upward 
passage of fluid from the lower ZOne D through 
the packer E into the tubing string A. However, 
upon lowering of the tubular string and its con 
nected mandrel 22 to a Sufficient extent, the lower 
end 24 of the latter engages the valve head 4 and 
moves it downwardly from its seat 33 to open 
and ineffective position, thus permitting flow of 
fluid upwardly from the lower producing horizon 
D, through the production packer E, through the 
spider 34, between the ribs 35 and around the 
valve head 4, between the outward diverging ex 
tensions 24a of the crow foot 24, into the man 
drel 22 and production tubing thereabove. 
The parts are preferably so arranged that 
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4. 
when the tubular mandrel 22 is in an upper po 
sition, the side ports or passages 30 are open to 
the flow of fluid from the upper zone C, with the 
valve head 4f engaging its seat to prevent up 
ward passage of fluid into the tubular string A 
from the lower Zone D (as in Figure 2). Upon 
lowering of the tubing string A and its mandrel 
22 to a sufficient extent, the side portS 30 Will be 
positioned within or below the mandrel packing 
28, with the mandrel crow foot 24 pressing the 
valve head 4 downwardly from its Seat 33 
against the action of the Spring 43, thus closing 
the side ports 30 to the flow of fluid from the up 
per Zone C, but permitting passage of fluid in an 
upward direction from the lower Zone D through 
the Open valve into the mandrel and tubular 
String (as in Figure 3). 
The parts are also preferably arranged and 

proportioned in Such manner that production 
from the uppel Zone C is shut off by passage of 
the side ports 30 completely into or below the 
mandrel packing 28 before the mandrel 22 opens 
the valve by displacing its head 4f from the seat 
33. Similarly, the valve head 4 will be per 
mitted to engage its seat under the influence of 
the helical Spring 43, upon elevation of the tu 
bular string A and connected mandrell 22, before 
the side ports 30 move above the mandrel packing 
28 into communication with the upper Zone C. 
In the event that the packer E includes a back 

pressure valve member 44 and cooperable seat 45 
on the packer guide 2, a tubular extension 46 
depending from the valve housing 8 is provided 
to hold this lower back pressure valve 44, 45 in 
open position and allow the production to enter 
the extension or stinger 46 for passage into the 
valve housing 8. The provision of such a lower 
back pressure valve and tubular extension de 
pending from the valve housing will have no ef 
fect upon the operation of the control mechanism 
in the manner described above. 
As further assurance against leakage of fluid 

from the upper Zone C into the tubular string A 
When the tubing string and its mandrel are low 
ered, a mandrel head Seal 47 can be located at 
the upper end of the packing nut 29 for engage 
ment by the lower end of the mandrel head 23. 
This arrangement provides two seals against 
leakage of fluid from the upper zone C, one fur 
nished by the mandrel packing 28 itself, and the 
other by the upper mandrel head seal 47. 
The tubular string A, including the mandrel 22, 

outer barrel 2 and valve housing 8, may be low 
ered as a unit into the well to the position at 
which the production packer E has previously 
been Set. If a left-hand threaded connection 20 
is provided at the upper end of the packer, the 
tubing string is rotated to the left to thread the 
Valve housing 8 into the packer, the splined con 
nection 25, 26 between mandrel 22 and the outer 
barrel 2 transmitting the required rotary move 
ment of the mandrel to the valve housing. Such 
coupling of the valve housing and the outer bar 
rel to the production packer permits the tele 
Scopic longitudinal movement of the valve man 
drel 22 within the outer barrel 2 to selectively 
expose the ports 30 to the flow of fiuid from the 
upper Zone C or to place the ports below the man 
drel packing 28 with the mandrel crow foot 24 
holding the back pressure valve 4f open, in order 
to permit flow from the lower zone D into the tu 
bular String. If it is desired to remove the tubu 
lar String and its control apparatus from the well 
bore, the entire tubing string can be rotated to 
the right to unscrew the valve housing 8 from 
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the packer. E and permit, elevation of the entire 
device to the top of the Wellbore, 
Another modification: of the invention is shown 

in Figure 6, in which the valve 44 at the lower 
end of the production packer is: utilized alone for 
preventing upward passage of fluid from the 
lower Zone D. into the tubula. Sting. A. Instead 
of having the valve housing. 8, the Quter barrel 
2 is threaded directly, or indirectly into the upper 
end of the production packer. The extension 
48 depending from the valve mandrel 22 is long 
enough to move the flapper valve A4, or other 
Valve, at the loyer end of the production packer 
E to open position upon lowering of the tubing 
string. A. and mandrel 22 Sufficiently to place the 
side ports 3 below the mandrel packing 23, Or 
in closed position. 

In the modification just. described, the general 
operation of the device is substantially the same 
as in the first modification, with the exception 
that a fixed tubular or other extension is de 
pending from the valve housing 8 is not re 
quired to keep the flapper valve 4 at the lowe. 
end of the packing. Open at all times. In both 
modifications, removal of the tubing string A and 
its control apparatus from connection. With the 
well packer E and its withdrawal to the top of 
the well bore will permit the spring 49 at the 
lower end of the production packer to close the 
flapper valve. 44, and prevent the production from 
the lower Zone D from passing upWardly into and 
through the Well packer E. 

It is, therefore, apparent that a control ap 
paratus has been provided for determining the 
flow of fluid between a tubing String and upper 
and lower Zones in a well bore. The production 
into the tubing string is individual and selective 
from either the upper Zone or the lower ZOne, and 
production from the upper Zone through proper 
manipulation of the tubing string automatically 
effects closing of the production from the lower 
zone. Usually, the apparatus is employed in a 
relation in which the formation pressure in the 
lower zone is higher than that in the upper Zone, 
so that such formation pressure assists the helical 
spring 43 or valve Spring 49 at the lower end 
of the production packer in closing the valve and 
holding it closed. 
Having thus described my invention, what I 

claim and desire to secure by Letters Patent is: 
1. An apparatus for controlling the flow of 

illuids in a well bore having upper and OWer 
Zones, including a packer in Said Well bore posi 
tioned between said Zones, a tubular conduit 
whose lower portion comprises upper and lower 
nemiers telescopically arranged one within the 
other, said lower member being coupled to said 
packer and said upper member to an upper por 
tion of Said tubular conduit extending to the 
top of the well bore, one of said members having 
passage means for conducting fluid between Said 
upper Zone and interior of said conduit, cooperable 
means on said members for Selectively opening 
and closing said passage means upon longitudinal 
movement of said upper member by said conduit 
Srirag relative to Said lower member, a valve for 
controlling flow of fluid through said packer be 
tween said lower Zone and the interior of said 
coiduit, means Securing said valve in fixed posi 
tion. With respect to Said packer, and means on 
said upper member engageable with said valve to 
effect its opening upon longitudinal movement 
of Said upper member by said conduit string 
relative to said lower member in a direction to 
close Said passage means and to effect its closing 
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lupon, longitudinal movement of said upper: mem 
be by Said conduit string relative tgsaid lower 
member in another direction to open said passage. 
IReal S. 

2. An apparatus for controlling the flow of 
fluids in a well bore having upper and lower zones, 
including a packer in said well bore positioned be 
tWeen said Zones, a tubular conduit whose lower 
portion comprises upper and lower members tele 
Scopically arranged one within the other, said 
lower member being coupled to said packer and 
said upper member to an upper portion of said 
tubular conduit, one of said members having 
passage means for conducting fluid between said 
upper Zone and interior of said conduit, coop 
erable ineans on said members for closing said 
passage means upon downward movement of said 
upper member relative to said lower member 
aad for opening said passage means upon up 
ward rovement of said upper member relative 
to Said lower member, a downwardly opening valve 
for controlling flow of fluid through said packer 
between said lower Zone and interior of said con 
diiit, and means on Said upper member, engage 
able with said valve to move it downwardly to 
ogen position upon downward movement of said 
upper member relative to said lower member to 
close said passage means. 

3. An apparatus for controlling the flow of 
fluid in a well bore having upper and lower zones, 
including a packer in Said Well bore positioned 
between said Zones, a tubular conduit whose lower 
portion comprises inner and outer members tele 
Scopically arranged with respect to one another, 
said outer member being coupled to said packer 
and said inner member to an upper portion of said 
tubular conduit, said inner member having a port 
above Said packer for conducting fluid between 
said upper Zone and interior of said conduit, co 
operable means on Said members for closing said 
port upon downWard movement of Said inner 
member relative to said outer member and for 
opening Said port upon upward movement of Said 
inner member relative to said outer member, a 
doWinWardly opening Valve in said apparatus for 
controlling flow of fluid through said packer be 
tWeen said lower ZOne and interior of said con 
duit, and means on said inner member engage 
able with said valve to shift it downwardly to 
open position upon downward movement of said 
inner member. 

4. An apparatus for controlling the flow of 
fluid in a well bore having upper and lower zones, 
including a packer in Said well bore positioned be 
tween Said Zones, a tubular conduit whose lower 
portion comprises upper and lower members tele 
Scopically splined to one another, said lower mem 
ber being threadedly attached to said packer and 
said upper member being secured to an upper por 
tion of Said tubular conduit, one of said members 
having paSSage means for conducting fluid be 
tWeen said upper Zone and interior of Said con 
duit, cooperable means on said members for clos 
ing said passage means upon downward move 
ment of said upper member relative to said lower 
member and for opening said passage means upon 
upWard movement of said upper member relative 
to Said lower member, a downwardly opening 
Valve in said apparatus for controlling flow of 
fluid through said packer between said lower zone 
and interior of said conduit, and means on said 
upper member engageable with said valve to shift 
it to Open position upon downward movement of 
Said upper member to a position closing said pas 

75 Sage means, movement of said upper member in 
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an upward direction allowing said valve to close. 
5. Flow control apparatus adapted to be posi 

tioned in a well bore, including a tubular conduit 
having upper and lower members telescopically 
arranged one within the other, said upper men 
ber having passage means for conducting fluid 
between the exterior of said conduit and the in 
terior of said upper member, cooperable means on 
said members for selectively opening or closing 
said passage means upon movement of Said upper 
member by said conduit string relative to Said 
lower member, a valve for controlling flow of fluid 
interiorly of said conduit, means securing Said 
valve in fixed position with respect to said lower 
member, and means on said upper member en 
gageable with said valve to shift said valve to open 
position upon longitudinal movement of said up 
per member in one direction relative to Said lower 
member to open said paSSage means, Said means 
on said upper member allowing said valve to close 
upon longitudinal movement of Said upper mem 
ber in another direction relative to said lower 
member to a position opening said passage means. 

6. Flow control apparatus adapted to be posi 
tioned in a well bore, including a tubular conduit 
having upper and lower members telescopically 
arranged one within the other, one of Said mem 
bers providing a passage for conducting fluid be 
tween the exterior of said conduit and the interior 
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8 
members for closing said passage means upon 
downward movement of said upper member by 
said tubular conduit relative to said lower mem 
ber and for opening Said passage means upon up 
Ward movement of said upper member relative to 
Said lower member, a downwardly opening valve 
in said lower member for controlling upward flow 
of fluid through Said conduit, and means on said 
upper member engageable With said valve to hold 
Said valve in open position upon downward move 
ment of said upper member relative to said lower 
member, movement of said upper member in an 
upWard direction relative to said lower member 
allowing said valve to close. 

PAUL V. MCGVERN. 
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