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My invention relates to a method and means 
for controlling well flow, and the objects of my 
invention are: 

First, to provide a means of this class which 
incorporates a regulator located at the bottom 
of the well and a remote control arrangement at 
the mouth of the well whereby the rate of flow 
from the Well may be regulated at will without 
removing the regulator from the well; 
Second, to provide a means of this class where 

in a novel hydraulic control arrangement is uti 
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lized to regulate the rate of flow; 
Third, to provide a means of this class which 

may be incorporated with a packer and utilize 
the inner casing above the packer as the con 
duit to effect hydraulic control; 

Fourth, to provide a means of this class which 
is particularly simple yet sturdy of construction 
and readily installed; 

Fifth, to provide a method of controlling well 
flow wherein a pair of concentric fluid conduits. 
are so arranged that one forms a link in a hy 
draulic control and the other a means for dis 
charging fluid from the well; and 

Sixth, to provide on the whole a simple and 
efficient method of controlling well flow. 
With these and other objects in view as may 

appear hereinafter, reference is made to the ac 
Companying drawings, in which: 

Figure 1 is a diagrammatical view of my means 
in its one form as it appears in a well showing 
the regulator therein and its control at the mouth 
of the well; Figure 2 is a longitudinal sectional 
view on an enlarged scale taken through 2-2 of 
Figure 1: Figure 3 is a diagrammatical view simi 
lar to Figure 1 showing a modified form of my 
means which is incorporated with a packer and 
utilizes the inner well casing as its control con 
duit; Figure 4 is an enlarged fragmentary sec 
tional view of the coupling between the tubing 
string and packer taken through 4-4 of Figure . 
3; and Figure 5 is a further enlarged longitudi 
nal sectional view of the regulator taken sub 
stantially through 5-5 of Figure 3. 

Attention is first directed to Figures 1 and 2 
which illustrate my well flow control means in 
its one form. In Figure there is illustrated a 
conventional well casing extending to a for 
mation 2 and partly filled with liquid 3. 
A regulator body 4 is suspended in the liquid 

from a pair of concentric tubing strings 5 and 6. 
These are illustrated as tapered strings, each in 
creasing in capacity toward the top of the well. 
The regulator body 4 is provided with a bore 

therethrough, the upper end 4d of which is screw 

(C. 166-2) 
threaded in part for connection with the Outer . 
tubing string 6. Below the upper end 4d, the 
bore forms a constriction 4c and again enlarges 
to form a receiving chamber 4b. 
The upper end of the constriction 4c is thread- 5 

ed to receive a short connector tube 8 which ex 
tends upwardly into the upper end, 4d of the 
regulator body bore and is flared to facilitate 
connection with the inner tubing string 5. 
Below the receiving chamber, the bore of the 10 

regulator body is further enlarged to form a 
regulator chamber 4d and is closed at its lower 
end by a plug . A passage 4e extends along One 
side of the bore between the lower end of the 
regulator chamber 4a adjacent the plug 1 and 15 
the upper end 4d so that fluid from between the 
tubing strings 5 and 6 may enter the regulator . 
chamber 40. 
The receiver chamber 4b is intersected by a 

plurality of radiating inlet ports 4f which are 20 
directed upwardly as well as radially inwardly 
and are relatively disposed axially to define a 
helix so that they may be closed Successively. 
For this purpose, a double piston means 9, COm 
prising a smaller piston. 9a fitting the receiver 25 
chamber 4b, and a larger piston 9b fitting the 
chamber 4a is reciprocally mounted in the two 
chambers. A strong spring O bears between the 
shoulders formed between the two chambers and 
the larger piston to urge the piston means down- 30 
Wardly. 
At the mouth of the well, the outer tubing 

string 6 is supported from the casing by a plug 
lf, and is sealed around the inner tubing string 5 
by a plug 2. A lateral pipe 3 leads from the 35 
tubing string 6 to a suitable hydraulic device f4 
which may comprise a cylinder 4a in which is 
mounted a piston 4b controlled by a jack Screw 
f4c. 
My method of operation is as follows: The reg- 40 

ulator body is lowered at the end of the Outer 
tubing string 6 to the desired depth: Thereupon 
the inner tubing string 5 is positioned and Se 
cured to the connector tube and the plug is 
positioned. The space between the two tubing 
strings is filled with a suitable liquid so that the 
liquid enters the chamber 4a below the piston 
head 9th. By varying the pressure of the liquid 
the piston means 9 is caused to raise Or lower 
to uncover the desired number of ports and 50 
thereby determine the amount of fluid from the 
well to be admitted to the inner tubing string 5. 

Attention is now directed to Figures 3, 4 and 5. 
wherein my means is shown incorporated with 
a packer. in this arrangement a well bore is. 55 



2 2,088,568 
shown with several sets of casings designated 2, 
22 and 23. A single tubing string 24 supports a 
packer which is preferably a multiple ring packer 
and a special adaptation of the structure ern 
bodied in my patent for Packers, issued Septem 
ber 5, 1933; Patent Number 1926,017. 
The packer is provided with a central tube 25 

which is specially constructed in this instance as 
will be brought out hereinafter. A spring cage 

0 26 is slidably mounted on the tube 25, and ar 
ranged to engage the walls of the casing as the 
packer is run in. The cage 26 supports a plural 
ity of upwardly directed yieldable hook arms 2 
which fit around a cone 28 so that the hook arms 

5 may be moved into engagement with the walls of 
the casing. Suitable catch means are provided 
for Securing the arms in a non-engaging position. 
Above the cone 28 are a plurality of expander 
rings 29 which receive packer rings 30 there 

20 between as to be expanded into fluid tight rela 
tion with the casing. 
A special connector body 3 is provided above 

the uppermost expander ring 29. Said connector 
body is cylindrical in form with a conical valve 

25 face 3a at its lower end which seats against a 
coacting face provided in the upper and inner 
portion of the uppermost expander ring. The 
expander rings are spaced from the tube 25 as in 
dicated by A, So that said valve face 3 a con 

30 trols flow of fluid between the upper and lower 
ZOnes in the casing 23, designated B and C re 
spectively, defined by the packer rings. 
The upper end of the connector body 3 is 

provided with a socket 3fb which receives the 
35 lower end of the tubing string 24. Said tubing 

string is provided with an end member 32. A 
collar 33 is secured to the connector body and 
Surrounds the tubing string above the endi mem 
ber so that the tubing string has a limited slid 

40 ing connection; key means being provided, how 
ever, to prevent relative rotation. The lower ex 
tremity of the end member 32 forms a valve 
which closes a plurality of by-passes Sfc leading 
from the passage space A. Ports 3 d are formed 

45 in the sidewalls of the socket. 3b so that when 
the tubing string 24 is raised, communication is 
established between the zones B and C through 
passage A whereby the pressures may be equal 
ized and the packer readily withdrawn. Once the 

50 packer is released further passages are formed 
between and around the several packer rings. 
The tube 25 of the above described packer 

comprises an outer shell 25a and an inner shell 
25b connected together at their ends to define 

55 therebetween an elongated annular space which 
is intersected by ports at its upper and lower 
extremities to form a passage 25c. The upper 
end of the tube 25 is secured within the connector 
body 3 with its interior communicating with 

60 the interior of the tubing string 24. The upper 
end of the passage 25c is disposed opposite a 
channel 3 fle formed within the connector body, 
Said channel having ports Slf communicating 
with the zone C established by the packer. A 

65 sealing connection is provided between the tube 
and connector body on either side of the chan 
nel le so two independent passages commu 
nicating with the interior of the tubing string 
and zone C respectively extend through the 

70 packer. 
The lower end of the tube 25 fits within the 

upper end of bore extending through a regulator 
body 34, similar in construction to the regulator 
body 4. The interior of the tube 25 commu 

75 nicates with a receiver chamber 4a constituting 

the intermediate portion of the regulator body 
bore. Below the receiver chamber 34a, the bore 
is further enlarged forming a regulator chamber 
34b, which is defined in part by a plug 35 closing 
the lower end of the regulator body. Said is 
chambers receive a double piston means 36 sim 
ilar to the piston means 9 and comprising a 
Smaller piston 36a fitting the chamber 34a, and 
a larger piston 36b fitting the chamber 34b. A 
strong spring 37 fits within a socket 36c extend- 0 
ing upwardly in the piston means 36 and urges 
the piston means upwardly. 
The receiver chamber 34a is intersected by a 

plurality of ports 34c disposed helically or in any 
other axially off-set relation to be sequentially 5 
closed or opened as the piston 36a is moved up or 
down. 
The portion of the regulator chamber 34b be 

tween the shoulders on the piston means and 
between the chambers 34a and 34b is intersected 20 
by a passage 34d extending along a side of the 
regulator body and turning in at its upper ex 
tremity to intersect a channel 34e surrounding 
the tube 25 opposite the lower end of the pas 
sage 25c therein. Suitable means are provided 25 
for sealing the tubing relative to the regulator 
body above and below the channel 34e. 
The upper extremity of the inner casing 23 is 

closed by a plug 38 through which the tubing 
string 24 extends. A conduit 89 intersects the 30 
side of the casing 23 and leads to a hydraulic 
control device 40 as in the first described struc 
ture. 
The method of operation involving the above 

structure is similar to the first arrangement. 35 
After the packer is set, the zone C of the casing 
is filled with liquid thereby filling the passage 
25c, d and Operating end of the regulator 
chamber 34b. The ports 34c are normally closed 
by action of the spring 87. Hydraulic pressure 40 
introduced through the ZOne C, passage 25c to 
the regulator chamber tends to open the ports 
against the action of the spring 8. 

It should be noted here that either of the struc 
tures illustrated may be arranged to operate in 45 
the reverse order; that is, in the first structure, 
the spring fo may be positioned to close the 
ports 4f and the controlling liquid introduced 
above the larger piston 9b; while in the second 
structure the spring 37 may open the ports and 50 
the controlling liquid introduced below the pis 
ton means 8. 

It should be noted further that both of the 
structures herein" described are particularly suit 
able for automatic control of the well flow by 55 
providing means for operating the hydraulic de 
vice 40 or 4 which is responsive to flow or pres 
sure within the tubing string 24 or S. 

claim 
1. In a flow regulating device for wells; a body 00 

member adapted to be lowered into a well hole; a 
hydraulic responsive regulating valve incorporated 
in said body member and arranged to admit vari 
ous quantities of fluid from the well hole into the 
body member; a first conduit connected with said 65 
body member to transport fluid admitted by said 
valve means to the mouth of the well; a second 
conduit arranged for the most part, in substan 
tially concentric relation with the first conduit 
and communicating with said regulating valve; TO 
and a hydraulic control means positioned exter 
nally of the well utilizing said second conduit for 
controlling said regulating valve. 

2. A flow regulating device for wells compris 
ing: a body member including, a chamber there- 75 
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in, and independent ports communicating with 
said chamber from the exterior of said body mem 
ber; a pair of substantially concentric tubing 
strings adapted to form separate fiuid channels 
from said body member to the top of said well one 
of Said channels communicating with said cham 
ber; a piston in said chamber adapted to open 
and close said ports; and hydraulic means opera 
ble from the mouth of said well through the other 
of Said channels for actuating said piston. 

3. A flow regulating device for wells compris 
ing: a body member including, a chamber and 
ports communicating with said chamber from the 
exterior of said body member; a pair of substan 
tially concentric tubing strings adapted to form 
separate fluid channels from said body member 
to the mouth of said well, one of said channels 
Communicating with said chamber; a piston in 
Said chamber adapted to open and close said 
ports; resilient means for urging said piston to 
movement in one direction; and hydraulic means, 
Operable from the mouth of said well through the 
other of said channels for overbalancing the urge 
of said resilient means to actuate said piston in 
the opposite direction. 

4. In a flow regulating device for wells: a packer 
arranged when set to separate a well casing into 
an upper and lover zone; a tubing string con 
nected with said packer; means providing a pair 
of flow channels leading through said packer into 
said lower zone and communicatihg respectively 
with said tubing string and the upper zone of said 
Well casing; a regulating valve communicating 
with one of said flow channels to admit various 
quantities of fluid from the lower zone therein; 
and a hydraulic means operable exteriorly of the 
well and utilizing the other of said flow channels 
for controlling said regulating valve. 

5. In a flow regulating device for wells: a 
packer arranged when set to separate a well cas 
ing into an upper and lower Zone; a tubing string 
connected with said packer; means providing a 
pair of flow channels leading through said packer 
into said lower zone and communicating respec 
tively with said tubing string and the upper ZOne 
of said well casing; a regulating valve communi 
cating with one of said flow channels to admit 
various quantities of fluid from the lower Zone 
therein; a yieldable instrumentality for urging the 
regulating valve in one direction; and hydraulic 
means operable exteriorly of the well and utilizing 
the other of said flow channels for urging the 
regulating valve in the opposite direction. 

3 
6. In a means for controlling well flow: a bottom 

hole flow regulator comprising an inlet chamber 
having independent axially displaced inlet ports, 
valve means for progressively opening or closing 
Said ports, and a hydraulic responsive instru 
mentality for controlling said valve means; a pair 
offiuid conduits extending from the mouth of the 
well and communicating with said regulator said 
conduits being in Substantially concentric relation 
for approximately their full lengths, one of said 
conduits connected with said inlet chamber, the 
other with said instrumentality; means for varya 
ing the pressure in the conduit associated with 
said instrumentality and thereby control flow into 
said chamber and through the other conduit. 

7. In a means for controlling well flow: a bot 
tom hole flow, regulating valve; a fluid responsive 
control mechanically associated with and posi 
tioned in proximity to said valve; a flow channel 
leading from said valve to the mouth of the well; 
and a fluid channel for introducing fluid pressure 
to said control disposed for the most part in Sub 
stantially concentric relation with said flow chan 
nel and extending from said control to the mouth 
of the Well. 

8. In a means for controlling well flow; a bot 
tom hole flow regulator; and a pair of substan 
tially concentric conduits leading from said flow 
regulator to the mouth of the well; Said flow regul 
lator incorporating a valve means for admitting 
Well fluid to one of Said conduits, and control 
means responsive to the pressure of fluid in the 
other of said conduits and controllably connected 
with said valve to vary the quantity of well fluid 
admitted thereby. 

9. In a means for controlling well flow: a cas 
ing and a tubing string therein forming there 
with a pair of substantially concentric flow chan 
nels; a packer carried by said tubing string and 
adapted to seal the space between said tubing 
string and casing, said packer including a pair 
of conduits extending therethrough, One Com 
municating with said tubing string and the other 
with said casing above the packer; a bottom hole 
flow regulator connected with both of said con 
duits and through said conduits with said tubing 
and casing; said flow regulator incorporating a 
valve means for admitting Well fluid to One of Said 
conduits, and control means responsive to the 
pressure of fluid in the other of said conduits and 
controllably connected with said valve to vary the 
quantity of well fluid admitted thereby. 

WALTER, T. WELS. 
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