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26 319 
FLOW coNTno’L DEVICES FOR 

FLOW CONDUCTORS 
Jack W. Tamplen, Denton County, Tern, assignor to Sun 

Gil Company, Philadelphia, Pa., a corporation of New 
Jerse 

Original No. 3,079,996, dated Mar. 5, 1963, Ser. No. 
809,936, Apr. 30, 1959. Application for reissue June 15, 
1967, Ser. No. 653,585 

15 Claims. (Cl. 166—115) 
Matter enclosed in heavy brackets [] appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to well tools and more particu 
larly to a flow control device which is positionable in a 
well ?ow conductor, such as a tubing string, for control 
ling the ?ow of ?uids from two sources through the tub 
ing string. 
An object of the invention is to provide a ?ow control 

conductor for controlling the ?ow of ?uids from two 
sources into the well ?ow conductor. 
Another object of the invention is to provide a new 

and improved well tool for simultaneously producing well 
?uids from two zones of a well through a single produc 
tion well ?ow conductor or tubing string. 

Still another object is to provide a well tool for simul— 
taneously producing well ?uids from two zones of a well 
through a single production tubing string having means 
for preventing ?ow of the well ?uid between the two 
zones. 

A further object of the invention is to provide a well 
tool for producing well ?uids from two zones of a well 
which utilizes the ?ow of well ?uid of a high pressure 
zone to produce or lift well ?uids from the low pressure 
zone. 

A still further object of the invention is to provide a 
well tool for simultaneously producing well ?uids from 
two zones of a well through a single tubing string having 
a ?ow passage with a restricted ori?ce for the ?ow of 
well ?uids from each production zone whereby by proper 
selection of the effective sizes of the orifices the production 
from each of the zones may be controlled to secure any 
desired ratio of rates of ?ow of the well ?uids from the 
two production zones. 

Still another object is to provide a main ?ow control 
device positionable in a well ?ow conductor for control 
ling the flow of ?uids from two sources into the well ?ow 
conductor while preventing flow of ?uids between the 
two sources. 

A further object is to provide an auxiliary flow device 
securable to the main flow control device providing re 
stricted ori?ces individually to control the rates of flow of 
?uid from each of the two sources. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following de 
scription of a device constructed in accordance with the 
invention, and reference to the accompanying drawings 
thereof, wherein: 
FIGURE 1 is a view, partly in elevation and partly in 

section, of the upper portions of a well tool embodying 
the invention located in a production string for simultane 
ously producing well ?uids from two production zones of 
the well through a tubing string while preventing ?ow of 
?uids from the tubing string into either of the production 
zones; 
FIGURE 2 is a view similar to FIGURE 1, being a 

continuation thereof, and showing the lower portions of 
the well tool; 
FIGURE 3 is a sectional view, taken on line 3-3 of 

FIGURE 4, of an auxiliary ?ow control device; 
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FIGURE 4 is a cross-sectional view taken on line 4-4 

of FIGURE 5; 
FIGURE 5 is a view similar to FIGURE 1 showing the 

auxiliary ?ow device connected to the well tool illustrated 
in FIGURE 1, the sectional view of the auxiliary ?ow con 
trol device being similar to FIGURES 3; and 
FIGURE 6 is a view similar to FIGURE 5, being a con 

tinuation thereof, and showing the lower portions of the 
well tool and auxiliary flow control device. 

Referring now to the drawing, the main ?ow control 
device 10 for permitting ?ow of Well ?uids from two dif 
ferent sources or production zones into the tubing string 
T, while preventing any flow from the tubing string, into 
either of the producing zones, is shown releasably 
anchored in the tubing string T by an anchoring or well 
tool device 12 which may be of the type disclosed in the 
patent to Miller, No. 2,673,614. The anchoring device 
includes a mandrel 13 having an upper section 14, an in 
termediate expander section 15 and a lower section 16 
threadedly joined together. 
A dog holder 17 is slidably mounted on the upper end 

of the mandrel section 14 for limited longitudinal move 
ment thereon and supports a plurality of dogs 18 which 
are movable outwardly to expanded position upon up 
ward movement of the mandrel relative to the dogs due 
to the camming engagement of the camming surfaces 19 
and 20 of the dogs and of the expander mandrel section, 
respectively, into an internal annular locking recess 22 of 
the landing nipple 23 connected in the tubing string to 
form a part thereof. A packing assembly 25 is disposed 
about the expander mandrel section beneath a downward 
ly facing annular shoulder 26 thereof which limits up 
ward movement of the packing assembly 25 on the ex 
pander mandrel section. 
A selector key assembly 27 mounted on the lower man 

drel section 16 includes a tubular key holder or retainer 
29 having longitudinal slots 30 through which the selector 
keys 31 are adapted to move between retracted positions 
adjacent the lower mandrel section and expanded posi 
tions remote from the mandrel. The key retainer is pro 
vided with projections 32 and 33 which extend into the 
slots 34 and 35 at the upper and lower ends, respectively, 
of the selector keys to limit their outward displacement 
relative to the mandrel. The selector keys are biased 
outwardly by springs 37 which have portions abutting the 
mandrel and other portions engaging the keys and biasing 
them outwardly. The springs 37 are adapted to be dis 
posed in the internal recesses 38 of the keys when the 
keys are moved to the retracted positions illustrated in 
FIGURES 1 and 3. The key retainer is provided at its 
upper end with an internal ?ange 40 which abuts an up 
wardly facing annular shoulder of the lower mandrel sec 
tion to limit downward movement of the sleeve on the 
mandrel. Upward movement of the key retainer is lim 
ited by the engagement of its upper end with the lower 
end of the expander mandrel section 15. A lock ring 41 
may be threaded on the lower end of the lower mandrel 
section also to limit downward movement of the key re 
tainer. 
As is more fully set forth in the patent to Miller, No. 

2,673,614, the selector keys 31 are provided with selector 
bosses 44 which are of such dimensions as to move into 
expanded positions in a selector recess 45 of like con?gura 
tion provided in a selected one of any number of land 
ing nipples 23 which may be connected at different levels 
in the tubing string. The bosses 44 have abrupt down 
wardly facing lower shoulders 46 adapted to engage the 
upwardly facing shoulder 47 of the selected landing nipple 
when the selector keys move into expanded positions into 
the selector recess of such landing nipple. The upper 
ends of the bosses have upwardly and inwardly extend 
ing cam shoulders 48 which are adapted to cum the keys 
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inwardly to retracted positions upon upward movement 
of the anchoring device in a well ?ow conductor upon 
meeting such downwardly facing obstructions as the down 
wardly facing shoulders of the upper end of the various 
recesses of the landing nipples. The selector keys are 
also provided with guide bosses 52 having outwardly 
convergent upper and lower shoulders which are adapted 
to enter into the guide recess 53 of the landing nipple. 
The main ?ow control device 10 includes a control 

mandrel 60 whose upper end is threaded on the lower 
end of the anchoring mandrel 13 whereby it is secured 
to the anchoring and sealing device 12. The control man 
drel 60 includes a pair of identical upper and lower man 
drel sections 61 and 62, respectively, threadedly connected 
to opposite ends of a packing mandrel 63. The upper 
mandrel section has a lateral port 65 which communicates 
with the internal bore 66 of the control mandrel and 
with the exterior thereof. 
A seal retainer sleeve 68 is disposed about the upper 

mandrel section and has an internal ?ange at its lower 
end threaded on the lower end of the upper mandrel sec 
tion to provide an upwardly facing annular shoulder 69 
which limits downward movement of a sleeve seal 70 
on the upper mandrel section. Upward movement of the 
sleeve seal is limited by the downwardly facing shoulder 
72 of the upper mandrel section. The sleeve seal has an 
outwardly tapered upper end or lip which is adapted to 
abut the inner surfaces of the retainer sleeve 68 adjacent 
and above the slots 75. ‘The upper end of the retainer 
sleeve extends above the enlarged upper end portion of 
the upper mandrel section 61 and abuts the downwardly 
facing shoulder 76 thereof which limits upward movement 
of the retainer sleeve on the upper mandrel section. An 
O~ring or seal element 77 disposed in an external annular 
recess of the upper mandrel section seals between the re 
tainer sleeve and the upper mandrel section above the 
port 65 thereof. It will thus be apparent that ?uids may 
?ow inwardly to the bore 66 of the control mandrel 60 
through the slots 75 of the retainer sleeve, which ?ow 
de?ects the upper end of the sleeve seal 70 inwardly to 
permit ?uid ?ow into the annular space 78 between the 
upper mandrel section and the retainer sleeve, and thence 
through the ?ow port 65 into the bore. Flow of ?uids 
from the bore of the control mandrel is prevented since 
any such movement will cause the upper end of the sleeve 
seal to move into sealing engagement with the retainer 
sleeve above and adjacent the slots 75 to close the slots. 

It will thus be apparent that the seal element functions 
as a check valve to permit ?ow of ?uids into the bore 66 
through the ?ow port 65 but prevents any reverse ?ow 
from the bore outwardly through the ?ow port. 
The lower mandrel section 62 is provided with an iden 

tical retainer sleeve 80 and check valve or sleeve seal 31 
which controls ?ow of ?uids through the slots 82 of the 
lower retainer sleeve and the ?ow ports 85 of the lower 
mandrel section into the longitudinal bore 66 of the con 
trol mandrel. The O-ring or seal element 86 disposed in 
an external annular recess of the lower mandrel section 
seals between the lower mandrel section and the retainer 
sleeve above the ?ow ‘port 85. 
A skirt 88 is threaded on the lower end of the lower 

mandrel section and has a plug 90 releasably secured 
therein by a shear pin 91 which extends through aligned 
apertures in the skirt and in the plug. The plug has an 
upward extension telescopable into the lower end of the 
lower mandrel section and provided with an external an 
nular recess for receiving an O-ring 92 which seals be‘ 
tween the plug and the lower mandrel section to prevent 
?ow of ?uids therebetween. The skirt is provided with 
a plurality of lateral apertures 93 through which ?uids 
may ?ow between the bore 66 of the control mandrel 
and the exterior of the skirt when the plug has been 
moved to its lower position. A plurality of lower aper 
tures 94 are also provided in the skirt below the port 93 
which permit egress of ?uids from the skirt below the 
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plug during downward movement of the plug in the skirt 
in the event that another well tool is secured to the 
lower threaded end of the plug which closes the bore of 
the skirt. 
The packer mandrel 63 has a packing assembly 95 

whose upward movement on the packer mandrel is 
limited by the downwardly facing annular shoulder 96 
of the packer mandrel while its downward movement is 
limited bya retainer ring 97 threaded on the lower por 
tion of the packer mandrel above the upper end of the 
lower mandrel section. 
The tubing string T is composed of the usual tubing 

sections 100 which are coupled together by collars 101. 
In addition, the landing nipple 23, the port coupling 102 
and a connector 103 are serially connected in the tubing 
string by means of the usual collars 101. The port cou 
pling 102 is provided with a plurality of ports 105 which, 
when the anchoring device 12 is locked in the landing 
nipple, communicate with the slots 75 of the retainer 
sleeve and lateral ports 65 of the control mandrel. The 
packing assembly 95 then seals between the connector 103 
and the packing mandrel 63 below the ports 105 while the 
packer assembly 25 of the anchoring device seals be 
tween the packer mandrel and the landing nipple above 
the ports 105 so that ?uid which ?ows through these 
ports may ?ow only into the bore 66 of the control 
mandrel and thence upwardly through the bore 110 of 
the mandrel of the anchoring device to the tubing string 
above the anchoring device. Similarly, any ?uid ?owing 
upwardly in the tubing string below the packing assembly 
95 of the ?ow control device can flow into the bore 66 
of the control mandrel only through the slots 82 of the 
lower retainer sleeve and the ports 85. The well in 
which the tubing string is disposed is so completed that 
the ports 105 of the port coupling 102 communicates with 
one producing zone while the slots 82 of the lower man 
drel section communicates with the other of the ?uid 
producing zones of the well. This can be accomplished 
by using a tubing-casing packer between the two zones. 
As a result, the only manner in which the ?uids from 
the two producing zones of the well may move upwardly 
through the tubing string above the ?ow control device 
is through the slots 75 and 82 of the upper and lower 
retainer sleeves of the ?ow control device. 

in use. the flow control device 10 is ?rst secured to 
the anchoring device 12 in the manner described and the 
anchoring well tool in turn is connected to a suitable 
running tool and ‘?exible line by which means it is lowered 
into the tubing string T. During such movement of this 
well tool assembly, the selector keys 31 are biased out 
wardly by their springs 37 and engage the internal sur 
faces of the tubing string. The selector keys, however, 
cannot move into expanded positions even when passing 
through higher landing nipples 23 of the tubing string 
until the anchoring well tool enters into a preselected 
landing nipple Whose selector recess 45 is of a con?gura 
tion corresponding to the con?guration of the bosses 44 
of the anchoring device whereupon the keys move out 
wardly into expanded positions into the selector recess 
of such preselected landing nipple. Downward move 
ment of the mandrel 13 of the anchoring device is then 
prevented by the engagement of the downwardly facing 
shoulders 46 of the selector keys with the upwardly fac 
ing shoulder 47 of the selector recess of the landing 
nipple. Upward jars are then applied through the run 
ning tool to the upper end of the mandrel 13 of the 
anchoring device to cause the mandrel to move upwardly 
relatively to the dogs 18, which are now aligned with the 
locking recess 22 of the landing nipple, to cause the dogs 
to be biased outwardly into their expanded positions into 
the locking recess, as is more fully explained in the 
patent to Miller, No. 2,673,614, whereupon the anchoring 
device prevents further upward or downward movement 
of the anchoring device in the landing nipple. The 
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packing assembly 25 then seals between the anchoring 
device mandrel and the landing nipple. 
The slots 75 of the upper retainer sleeve of the main 

?ow control device are then in communication with the 
lateral ports 105 of the coupling 102 while the slots 
82 of the lower mandrel section of the flow control de 
vice are in communication with the ?ow passage of the 
tubing string T below the packing assembly 95 of the 
?ow control device. The ?ow control device now per~ 
mits ?ow of ?uids from two producing zones into the 
bore 66 of the ?ow control device and thence through 
the bore 110 of the anchoring device to the ?ow passage 
of the tubing string above a packing assembly 25 of the 
anchoring device but, due to the action of the check 
valves 70 and 81, reverse ?ow of ?uids from the well 
tubing into either of the producing zones is prevented 
thereby. 

If it should now be desired to remove the ?ow control 
device from the tubing string a suitable pulling tool is 
lowered into the tubing string to engage the undercut 
shoulder 112 at the upper end of the dog hanger 17 and 
also deliver a downward blow to the plug 90 to shear 
the pin 91 and move the plug downward to open the 
apertures 93 and to the upper end of the upper mandrel 
section 14 of the anchoring device to move the ex 
pander surface 20 downwardly of the dogs 18 whereby 
a subsequent upward pull imparted to the upper end of 
the dog hanger by means of the undercut ?ange 112 will 
cause the dog hanger to move upwardly on the anchoring 
device mandrel, the dogs moving inwardly to retracted 
positions upon such upward movement of the dog hanger 
on the mandrel. Continued upward movement of the 
dog hanger then causes its upper end to engage the 
downwardly facing shoulder 113 of the mandrel where 
upon further upward movement of the dog hanger will 
result in simultaneous upward movement of the mandrel 
13 whereby the anchoring device and the well ?ow con. 
trol device are removed together upwardly from the 
tubing string. The ports 93 of the skirt now being open, 
?uid ?ow may take place through the bores 66 and 110 
of the main ?ow control device and the anchoring device 
to facilitate passage of the assembly through the tubing 
string. The upper bevelled shoulders of the dogs and 
of the selector keys and guide bosses cam the dogs and 
the selector keys inwardly upon meeting downwardly 
facing obstructions in the tubing string. 

If, on the other hand, it is desired to adjust or control 
the ?ow from the two producing formations through the 
tubing string in a particular ratio of the rates of ?ow from 
the two producing zones, or if it is desired that the pres 
sure of one of the zones be utilized to lift or forced to 
the surface the ?uid produced by the other of the two pro 
ducing zones, whose pressure may have dropped off to the 
point where the ?uid from such low pressure zone will 
not of itself ?ow to the surface of the well, the ports 65 
and 85 are provided with ori?ces of preselected relative 
sizes or an auxiliary ?ow control device 125 is lowered 
into the well to be releasably connected to the upper 
mandrel section 14 of the anchoring device. The aux 
iliary ?ow control device is preferred since the ratio of 
rate of ?ow from the two producing zones may be changed 
without removing the check valves which thus at all times 
prevent communication between the two producing zones. 
The auxiliary ?ow control device 125 includes a top 

sub 126 having an external ?ange 127 at its upper end 
which provides a downwardly facing undercut shoulder 
128. A tubular body 130 is disposed in the top sub 126 
for limited movement therein and has a plurality of longi 
tudinal radially inwardly extending outer slots 131. A 
collet 133 threadedly connected to the tubular body has 
resilient collet ?ngers 135 which are provided at their 
lower ends with external bosses 136 having outwardly 
convergent upper and lower shoulders. The collet ?ngers 
also have internal bosses 137 which provide inwardly 
convergent upper and lower shoulders. 
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6 
A locking sleeve 140 is threaded on the top sub 126 

and the collet 133 is releasably secured to the locking 
sleeve 140 by a shear pin 141. The lower ends of the 
collet ?ngers are disposed below the lower end of the 
locking sleeve, as illustrated in FIGURE 3 when the 
collet is secured to the lock sleeve. The top sub and 
locking sleeve are adapted to move downwardly, when 
the shear pin is sheared, to a position wherein the lower 
end of the locking sleeve telescopes over and engages the 
external bosses 136 at the lower ends of the collet ?ngers 
to prevent them from ?exing outwardly toward expanded 
positions. Longitudinal movement of the top sub and lock 
ing sleeve relative to the tubular body 130 and the collet 
133 is limited in one direction by the engagement of the 
upper end of the collet with the bottom end of the top 
sub 126 and in the other direction by the engagement of 
the external annular ?ange of the collet with an upwardly 
facing annular shoulder 142 of the locking sleeve. 
An extension 145 is threaded into tubular body 130 and 

is adapted to telescope into the upper end of the top sec 
tion 14 of the anchoring device mandrel 13. An O-ring or 
seal element 146 is disposed in an external annular re 
cess of the extension to seal between the extension and 
the anchor device mandrel. 
The tubular body 130 has a longitudinal bore 148 in 

which a cross-over insert 150 is disposed. The cross-over 
insert is substantially rectangular in shape to provide a 
?ow passage 151 on either side thereof in the bore of the 
tubular body which communicate with the upper reduced 
bore portion 152 of the bore of the tubular body, the in 
sert having a transverse slot 153 at its upper end to allow 
such communication of the passages 151 with the reduced 
upper bore portion. The cross-over insert 150 is secured 
to the tubular body by any suitable means, as by welds 
155. The cross-over body has a longitudinal bore 158 into 
whose open lower end is telescoped an extension tube 
160 and secured therein by any suitable means, such as 
welds. The upper end of the insert bore 158 communi 
cates with the longitudinal slots or grooves 131 of the 
tubular body through the ports 161. 
The extension tube has a bore 163 which opens at its 

lower end into the bore 66 of the ?ow control mandrel 
60 below the ?ow ports 65 of the upper mandrel section 
61. The extension tube is provided at its lower end with 
an external annular ?ange 164 having a pair of external 
annular recesses in which are disposed O-rings or sealing 
means 165 to seal between the upper mandrel section 61 
and the ?ange [165] 164 to prevent ?ow of ?uid there 
between. 
The extension tube 160 together with the mandrels of 

the anchoring device 12 and the ?ow control device 10 
forms an annular ?ow passage 170 which at its lower end 
communicates with ?ow ports 65 of the upper mandrel 
section and at its upper end with the ?ow passages 151 
formed in the bore of the tubular body 130 of the auxil 
iary ?ow control device by the cross-over insert 150 so 
that fluid from one producing zone which enters through 
the ports 105 of the tubing string T may ?ow upwardly 
through the annular passage 170 and the ?ow passages 
151 to the upper end of the bore of the tubular body [30] 
I30 and thence through the restricted ori?ce 172 of a 
bean 173, threaded into the reduced upper portion of the 
bore of the tubular body 130, to the tubing string above 
the auxiliary ?ow control device. 
The lower end of the extension tube has a bean 175 

threaded in the lower end thereof which provides a re 
stricted ori?ce 176 so that ?uid entering into the ?ow 
control device bore 66 through the ?ow ports 85 of the 
lower mandrel section 62 from another producing zone 
?ows upwardly through a ?ow passage formed by the 
bore 66 of the mandrel of the ?ow control device 10, the 
bore or ori?ce 176 of the lower bean, the bore 163 of 
the tube extension, the bore 158 of the cross-over insert, 
the bypass ports 161 of the cross-over body and the longi 
tudinal slots 131 of the tubular body. 
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If the ?uids of the two producing zones are of suf?cient 
pressure that each will flow to the surface of the well 
without assistance, and if it is desired that the produc 
tion of well ?uids from the two zones of the well be in 
a particular proportion or ratio to one another, beans 
173 and 175 are selected which have ori?ces 172 and 176 
of such dimensions, depending on the relative pressures of 
the ?uids of the two producing zones, that the rate of pro 
duction of well ?uids from the two zones through such ori 
?ces will be in the desired ratio. For example; if it is 
desired that the producing zone having the greater pres 
sure should ?ow ?uids to the surface of the well at the 
same rate as the zone having the lower pressure and if it 
is assumed that the ?uid from the producing zone having 
the greater pressure enters into the mandrel 60 of the 
?ow control device through the lower ports 85, a bean 
175 is connected to the lower end of the tube extension 
which has a smaller effective ori?ce than the ori?ce 172 
of the bean 173, the relative disproportion in the sizes of 
these two ori?ces being varied in accordance with the dis 
proportion in the pressures of the two producing zones. 

In use, when it is desired to connect the auxiliary ?ow 
device to the anchoring device and main flow control de 
vice assembly which is already locked in the tubing string 
as described above, a running tool is connected to the top 
sub 126 of the auxiliary ?ow control device by means of 
its undercut shoulder 128 and lowered into the well, by 
means of a ?exible line connected to the running tool, 
with the lower ends of the collet ?ngers disposed below 
the locking sleeve 140 and held in such position by the 
shear pin 141. When the auxiliary ?ow control device 
reaches the upper end of the mandrel 13 of the anchoring 
device, extension tube 160 enters bore 110 of the anchor 
ing device, after which the auxiliary ?ow control device 
is further lowered until the inwardly and upwardly ex 
tending shoulders of the internal bosses 137 at the lower 
ends of the collet ?ngers bias the collet ?ngers outwardly 
upon their engagement with the upper end of the anchor 
ing device mandrel and. upon further downward move 
ment of the auxiliary ?ow control device, the internal 
bosses 137 move downwardly below the ?ange 114 of 
the upper end of the anchoring device mandrel. The up 
per inwardly and downwardly bevelled shoulders of the 
internal bosses then engage the upwardly and outwardly 
bevelled shoulder 113 provided by the ?ange 114. At 
this time the lower end of the tubular body engages the 
upper end of the anchoring device mandrel and thus limits 
further downward movement of the tubular body 130' rela~ 
tive to the anchoring device mandrel. 
Downward jars are then imparted by means of the run 

ning tool to the top sub to shear the pin 141 and move 
the top sub and lock sleeve downwardly relative to the 
collet whereupon the upwardly and inwardly bevelled 
shoulder 180 of the lock sleeve engages the downwardly 
and outwardly extending upper shoulders of the external 
bosses 136 of the collet ?ngers to move the internal bosses 
into locking engagement with the upper mandrel section 
below the ?ange 114 thereof. The locking sleeve thus 
holds the auxiliary ?ow control device locked in position 
on the mandrel of the anchoring device. 
During the downward movement of the auxiliary flow 

control device relative to the anchoring device and the 
main flow control device, the tube extension 160 moves 
downwardly into the mandrels of the anchoring device and 
of the well ?ow control device until it attains the position 
illustrated in FIGURES 3 and 5. As the lower ends of 
the collet ?ngers move downwardly over the upper end 
of the anchoring device mandrel, the extension 145 of the 
tubular body 130 of the auxiliary ?ow device telescopes 
into the enlarged upper bore portion of the anchoring 
device mandrel and its O-rings 146 seal therebetween. 
When it is desired to remove the auxiliary flow control 

device from the well, a pulling tool is lowered into the 
well which engages the undercut shoulder 128 at the upper 
end of the top sub 126 of the auxiliary ?ow control device 
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8 
and an upward pull is then imparted to the top sub to 
move it upwardly relative to the tubular body 130. Such 
upward movement causes the lock sleeve 140 to move 
upwardly out of engagement with the external bosses 136 
of the collet ?ngers to permit them to move outwardly out 
of locking engagement with the downwardly facing shoul 
der 113 of the anchoring device mandrel. Continued up 
ward movement of the top sub then causes the upwardly 
facing shoulder 142 of the lock sleeve to engage the lower 
side of the collet so that thereafter the sub, collet and 
tubular body move upwardly as a unit. The collet ?ngers 
are cammed out of locking engagement with the ?ange 
114 of the anchoring device mandrel due to the camming 
action between the upwardly and outwardly extending up 
per shoulders of the internal bosses 137 of the collet ?n 
gers and the upwardly and outwardly extending shoulder 
113 of the ?ange 114 of the anchoring device. The pulling 
tool and auxiliary ?ow control device are then removed 
upwardly through the well. 

After the auxiliary ?ow control device has been re 
moved from the tubing string, the main ?ow control de 
vice may be removed in the manner described above. 

It will be apparent that the mandrel 13 of the anchor 
ing device and the mandrel 60 of the main well flow con 
trol device may be considered to be a single member or 
mandrel having a continuous longitudinal ?ow passage 
therethrough and a lateral port communicating with the 
flow passage and also being the releasable locating and 
locking means for locking the mandrel in a predetermined 
position in a well ?ow conductor. It will be further seen 
that such mandrel is provided with packing assemblies 
25 and 95 which seal above and below the lateral port 
of the mandrel and the well ?ow conductor. the lateral 
port of the mandrel being in communication with a 
lateral port of the well ?ow conductor, and that the lower 
portion of the bore of the mandrel below the lower pack 
ing assembly 95 communicates with the interior of the well 
flow conductor. 

It will further be apparent that the mandrel has check 
valve means for permitting flow of ?uids into the bore 
below the lower packing assembly and through the lateral 
ports in one direction only. 

It will now be seen that the auxiliary well control de 
vice cooperates with the main ?ow control device 10 and 
the anchoring device 11 to form a pair of ?ow passages, 
one of which communicates with the tubing string below 
the packer assembly 95 and which opens upwardly through 
the longitudinal slots 131 of the tubular body 130 of the 
auxiliary ?ow control device and the other one of which 
communicates with the exterior of the tubing string 
through the lateral port 105 of th: tubing string, above 
the packing 95 of the main ?ow control device and below 
the packing 25 of the anchoring device, and opens up 
wardly into the tubing string through the ori?ce 172 of 
the been 173. 

It will further be seen that both of these ?ow passages 
are provided with check valves which prevent reverse 
?ow of ?uids from the ?ow control devices into the pro 
ducing zones. 

It will further be seen that by proper selection of the 
effective ori?ces of the two beans the ratio of rates of 
?ow from two producing zones, if each is capable of pro 
ducing ?uids under its own pressure to the surface of 
the well, may be adjusted to any desired value. 

It will further be seen that the provision of an auxiliary 
?ow control device whose two ?ow passages open up 
wardly into the tubing string adjacent one another pro 
vides for an action which enables a producing zone of 
greater pressure to aid or be effective in producing well 
?uids from a zone having a lesser pressure without any 
external aid or force being applied. 

It will also be seen that the auxiliary ?ow control de 
vice includes a sub and a tubular body releasably con 
nected to the upper end of the mandrel of the anchoring 
device to form two ?ow passages through which ?uids 
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from two producing zones may be individually moved 
to the tubing string above the well assembly. 

It will further be seen that the releasable means in 
clude a collet having resilient ?ngers which are engage 
able with the downwardly facing shoulder of the top 
mandrel section of the anchoring device and that a lock 
sleeve is movable about the ?ngers to hold the auxiliary 
?ow control device locked in operative position on the 
mandrel of the anchoring device. 

It will further be seen that the auxiliary flow device 
is provided at its upper end with a pair of upwardly open< 
ing passages which in conjunction with the anchoring de 
vice and the main ?ow control device form two separate 
?ow passages for the ?ow of well fluids from the two 
producing zones. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construc 
tion illustrated may be made by those skilled in the art, 
within the scope of the appended claims, without depart 
ing from the spirit of the invention. 
The invention claimed is: 
[1. A ?ow control device, for a well ?ow conductor 

having a longitudinal ?ow passage and a ?rst lateral port 
communicating with the ?ow ‘passage intermediate the 
ends thereof, including: an elongate mandrel positioned 
in the well ?ow conductor and provided with an internal 
flow passage for communicating at its upper end with the 
?ow passage in the well flow conductor and with a sec 
ond lateral port intermediate the ends of the mandrel for 
communicating with the exterior of the mandrel and said 
internal ?ow passage and with said ?rst lateral port; seal 
means carried by the mandrel for sealing between the well 
?ow conductor and the mandrel below said lateral ports, 
said mandrel having an aperture for communicating with 
the ?ow passage of the well ?ow conductor below the 
seal means; means carried externally by the mandrel per 
mitting ?ow in one direction only into the internal ?ow 
passage of the mandrel through said second lateral port 
and said aperture; and seal means on said mandrel for 
sealing between the mandrel and the well ?ow conductor 
above said ports] 

[2. A main ?ow control device, for a well ?ow con 
ductor having a longitudinal ?ow pasasge and a ?rst lat 
eral port communicating with the flow passage intermedi 
ate the ends thereof, including: an elongate mandrel 
positioned in the well ?ow conductor and provided with 
an internal flow passage for communicating at its upper 
end Wtih the ?ow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal ?ow passage and with said ?rst lat 
eral port; seal means carried by the mandrel for sealing 
between the well ?ow conductor and the mandrel below 
the lateral ports of the well ?ow conductor and the man 
drel; said mandrel having an aperture for communicat 
ing with the ?ow passage of the well ?ow conductor be 
low the seal means; means carried by the mandrel per 
mitting ?ow in one direction only into the internal flow 
passage of the mandrel through said second lateral port 
and said aperture; and an auxiliary ?ow control device 
releasably securable to the upper end of the mandrel 
having means extending into said internal ?ow passage 
providing with said internal ?ow passage, when the aux 
iliary ?ow control device is secured to the main ?ow con 
trol device, a ?rst ?ow passage communicating with said 
second lateral port of the mandrel and opening upwardly 
into the well ?ow conductor above said ?rst lateral port 
and providing a second flow passage communicating with 
said aperture and opening upwardly into the well flow 
conductor] 

[3. A main ?ow control device, for a well How con 
ductor having a longitudinal ?ow passage and a ?rst 
lateral port communicating with the ?ow passage inter 
mediate the ends thereof, including: an elongate mandrel 
positioned in the Well ?ow conductor and provided with 
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an internal ?ow passage for communicating at its upper 
end with the ?ow passage in the well ?ow conductor and 
a second lateral port intermediate the ends of the man 
drel for communicating with the exterior of the mandrel 
and said internal flow passage and with said ?rst lateral 
port; seal means carried by the mandrel for sealing be 
tween the well ?ow conductor and the mandrel below 
said lateral ports, said mandrel having an aperture for 
communicating with the flow passage of the well ?ow 
conductor below the seal means; means carried by the 
mandrel for permitting ?ow in one direction only into 
the internal flow passage of the mandrel through said sec 
ond lateral port and said aperture; seal means on said 
mandrel for sealing between the mandrel and the well 
?ow conductor above said ports; and an auxiliary ?ow 
control device releasably securable to the upper end of the 
mandrel having means extending into said internal ?ow 
passage providing with said flow passage, when the auxil 
iary flow control device is secured to the main ?ow control 
device, a ?rst ?ow passage communicating with said sec— 
ond lateral port and opening upwardly into the well ?ow 
conductor above said ?rst lateral port and providing a sec 
ond flow passage communicating with said aperture and 
opening upwardly into the well ?ow conductor] 

4. A main ?ow control device, for a well ?ow con 
ductor having a longitudinal ?ow passage and a ?rst 
lateral port communicating with the How passage inter‘ 
mediate the ends thereof, including: an elongate mandrel 
positioned in the well How conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with the ?ow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal ?ow passage and with said ?rst lat— 
eral port; seal means carried by the mandrel for sealing 
between the well ?ow conductor and the mandrel below 
said lateral ports[.] ; said mandrel having an aperture 
for communicating with the flow passage of the well ?ow 
conductor below the [seals] seal means; means carried 
by the mandrel permitting ?ow in one direction only into 
the internal ?ow passage of the mandrel through said 
second lateral port and said aperture; seal means on the 
mandrel for sealing between the mandrel and the well 
?ow conductor above the ports; means carried by the 
mandrel for releasably securing the mandrel in the well 
?ow conductor; and an auxiliary flow control device to 
leasably securable to the upper end of the mandrel hav 
ing means extending into said internal flow passage pro 
viding[,] with said internal ?ow passage, when the aux 
iliary ?ow control device is secured to the main ?ow con 
trol device, a ?rst ?ow passage communicating with said 
?rst lateral port and opening into the well ?ow conductor 
above said ?rst lateral port and providing a second ?ow 
passage communicating with said aperture and opening 
into the weil ?ow conductor above said ?rst lateral port; 
said auxiliary flow control device having means in each 
of said ?rst and second ?ow passages providing restricted 
ori?ces of predetermined relative sizes. 

5. A main flow control device, for a well ?ow conduc 
tor having a longitudinal ?ow passage and a ?rst lateral 
port communicating with the ?ow passage intermediate 
the ends thereof, including: an elongate mandrel posi 
tioned in the well ?ow conductor and provided with an 
internal ?ow passage for communicating at its upper end 
with the How passage [of] in the well ?ow conductor 
and with a second lateral port intermediate the ends of 
the mandrel for communicating with the exterior of the 
mandrel and said internal ?ow passage and with said ?rst 
lateral port; seal means carried by the mandrel for seal 
ing between the well ?ow conductor and the mandrel 
below said lateral ports[.]; said mandrel having an 
aperture for communicating with the ?ow passage of the 
well ?ow conductor below the seal means; [means car 
ried by the mandrel permitting ?ow in one direction only 
into the internal ?ow passage of the mandrel through said 
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second lateral port and said aperture;] and an auxiliary 
flow control device releasably securable to the upper end 
of the mandrel having means extending into said internal 
?ow passage providing with said internal ?ow passage, 
when the auxiliary ?ow control device is secured to the 
main flow control device, a ?rst flow passage communi 
cating with said second lateral port and opening into the 
well ?ow conductor above said ?rst lateral port and pro 
viding a second ?ow passage communicating with said 
aperture and opening into the well ?ow conductor above 
said ?rst lateral portL]; means carried by the mandrel 
(a) permitting ?ow in one direction only into the internal 
flow passage of the mandrel through said second lateral 
port when said auxiilary flow control device is secured 
to the main ?ow control device and (b) preventing flow 
from said last-named ?ow passage through said second 
lateral port when said auxiliary ?ow control device is not 
secured to said main flow control device; means carried 
by the mandrel permitting ?ow in one direction only into 
the internal ?ow passage of the mandrel through said 
aperture when said auxiliary flow control device is se 
cured to the main ?ow control device; and means in each 
of said ?rst and second ?ow passages providing restricted 
ori?ces of predetermined relative sizes. 

6. A main ?ow control device, for a well ?ow con~ 
ductor having a longitudinal flow passage and a ?rst 
lateral port communicating with the how passage inter 
mediate the ends thereof. including: an elongate ‘mandrel 
positioned in the well ?ow conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with the flow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal flow passage and with said ?rst 
lateral port; seal means carried by the mandrel for seal 
ing between the well ?ow conductor and the mandrel be 
low said lateral ports[,]; said mandrel having an aper 
ture for communicating with the how passage of the well 
?ow conductor below the seal means; seal ‘means on the 
mandrel for sealing between the mandrel and the Well 
?ow conductor above the ports; [means carried by the 
mandrel permitting How in one direction only into the 
internal flow passage of the mandrel through said second 
lateral port and said aperture;] and an auxiliary ?ow con 
trol device releasably securable to the upper end of the 
mandrel having means extending into said internal flow 
passage providing with said internal llow passage, when 
the auxiliary ?ow control device is secured to the main 
?ow control device, a ?rst ?ow passage communicating 
with said second lateral port and opening upwardly into 
the well ?ow conductor above said ?rst lateral p011 and 
providing a second flow passage communicating with said 
aperture and opening upwardly into the well ?ow conduc 
torL]; means carried by the mandrel (a) permitting 
?ow in one direction only into the internal ?ow passage 
of the mandrel through said second lateral port when said 
auxiliary flow control ‘device is secured to the main flow 
control device and (b) preventing ?ow from said‘ last 
numed ?ow passage through said second lateral port when 
said auxiliary flow control device is not secured to said 
main flow control device; means carried by the mandrel 
permitting fiow in one direction only into the internal 
?ow passage of the mandrel through said aperture when 
said auxiliary flow control device is secured to the main 
?ow control device; and means in each of said ?rst and 
second ?ow passages providing restricted ori?ces of pre 
determined [relataive] relative sizes. 

7. A main flow control device, for a well ?ow con 
ductor having a longitudinal ?ow passage and a ?rst 
lateral port communicating with the ?ow passage inter 
mediate the ends thereof, including: an elongate mandrel 
positioned in the well ?ow conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with the ?ow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
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mandrel communicating with the exterior of the mandrel 
and said internal ?ow passage and with said ?rst lateral 
port; seal means carried by the mandrel for sealing be 
tween the well ?ow conductor and the mandrel below said 
lateral ports[,]; said mandrel having an aperture for 
communicating with the ?ow passage of the well ?ow con 
ductor below the seal means; means carried by the man 
drel permitting ?ow in one direction only into the internal 
?ow passage of the mandrel through said second lateral 
port and said aperture; and an auxiliary ?ow control de 
vice releasably securable to the upper end of the mandrel 
having means extending into said internal ?ow passage 
providing with said internal ?ow passage, when the 
auxiliary flow control device is secured to the main flow 
control device, a ?rst flow passage communicating with 
said second lateral port and opening into the well flow 
conductor above said ?rst lateral port and providing a 
second ?ow passage communicating with said aperture 
and opening into the well ?ow conductor above said ?rst 
lateral port; said means providing said ?ow passages com 
prising a tube extension telescopable into said mandrel 
and having its lower end communicating with the aper 
ture of the mandrel. 
8.A main ?ow control device, for a well ?ow con 

ductor having a longitudinal ?ow passage and a ?rst 
lateral port communicating with the ?ow passage inter 
mediate the ends thereof, including: an elongate mandrel 
positioned in the well ?ow conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with the How passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal ?ow passage and with said ?rst 
lateral port; seal means carried by the mandrel for seal 
ing between the well ?ow conductor and the mandrel be 
low said lateral ports[,]; said mandrel having an aper 
ture for communicating with the flow passage of the well 
?ow conductor below the seal means; means carried by 
the mandrel permitting How in one direction only into 
the internal flow passage of the mandrel through said sec 
ond lateral port and said aperture; seal means on said 
mandrel for sealing between the mandrel and well ?ow 
conductor above said ports; and an auxiliary flow control 
device releasably securable to the upper end of the man 
drel having means extending into said internal ?ow pas 
sage providing with said internal ?ow passage, when the 
auxiliary flow control device is secured to the main ?ow 
control device, a ?rst ?ow passage communicating with 
said second lateral port and opening into the well ?ow 
conductor above said ?rst lateral port and providing a 
second ?ow passage communicating with said aperture 
and opening into the well ?ow conductor above said ?rst 
lateral port [and]; said means providing said ?ow pas 
sages comprising a tube extension telescopable into said 
mandrel and having its lower end communicating with 
the aperture of the mandrel. 

9. A main ?ow control device, for a well how conductor 
having a longitudinal ?ow passage and a ?rst lateral port 
communicating with the ?ow passage intermediate the 
ends thereof, including: an elongate mandrel positioned 
in the well ?ow conductor and provided with an internal 
?ow passage for communicating at its upper end with 
the ?ow passage in the well ?ow conductor and with a 
second lateral port intermediate the ends of the mandrel 
communicating with the exterior of the mandrel and said 
internal ?ow passage and with said ?rst lateral port; seal 
means carried by the mandrel for sealing between the 
well ?ow conductor and the mandrel below said lateral 
ports[,]; said mandrel having an aperture for communi 
cating with the flow passage of the well ?ow conductor 
below the seal means; means carried by the mandrel per 
mitting ?ow in one direction only into the internal flow 
passage of the mandrel through said second lateral port 
and said aperture; and an auxiliary ?ow control device 
releasably securable to the upper end of the mandrel 
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having means extending into said internal ?ow passage 
providing with said internal ?ow passage, when the auxil 
iary ?ow control device is secured to the main ?ow con 
trol device, a ?rst ?ow passage communicating with 
said second lateral port and opening into the well ?ow 
conductor above said ?rst lateral port and providing a 
second ?ow passage communicating with said aperture 
and opening into the well ?ow conductor above said 
?rst lateral port; said means providing said flow passages 
comprising a tube extension telescopable into said man 
drel and having its lower end communicating with the 
aperture of the mandrel L]; and seal means between the 
mandrel and the tube extension disposed between said 
second lateral port and the aperture of the mandrel. 

10. A main ?ow control device, for a well ?ow con‘ 
ductor having a longitudinal ?ow passage and a ?rst 
lateral port communicating with the ?ow passage inter 
mediate the ends thereof, including: an elongate man 
drel positioned in the Well ?ow conductor and provided 
with an internal ?ow passage for communicating at its 
upper end with the ?ow passage in the Well ?ow con 
ductor and with a second lateral port intermediate the 
end of the mandrel for communicating with the exterior 
of the mandrel and said internal flow passage and with 
said ?rst lateral port; seal means carried by the mandrel 
for sealing between the well ?ow conductor and the 
mandrel below said lateral portsL]: said mandrel hav 
ing an aperture for communicating with the ?ow passage 
of the well ?ow conductor below the seal means; means 
carried by the mandrel permitting ?ow in one direction 
only into the internal ?ow passages of the mandrel 
through said second lateral port and said aper 
ture; seal means on said mandrel for sealing between 
the mandrel and the well ?ow conductor above said ports; 
and an auxiliary ?ow control device releasably securable 
to the upper end of the mandrel having means extending 
into said internal ?ow passage providing with said internal 
?ow passage, when the auxiliary flow control device is 
secured to the main ?ow control device, a ?rst ?ow pas 
sage communicating with said second lateral port and 
opening into the well ?ow conductor above said ?rst lateral 
port and providing a second ?ow passage communicating 
with said aperture and opening into the well ?ow con 
ductor above said ?rst lateral port, said means providing 
said ?ow passages comprising a tube extension telesco 
pable into said mandrel and having its lower end com 
municating with the aperture of the mandrelL]; and 
seal means between the mandrel and the tube extension 
disposed between said lateral port and the aperture Of 
the mandrel. 

11. A main ?ow control device, for a Well ?ow con 
ductor having a longitudinal ?ow passage and a ?rst lateral 
port communicating with the ?ow passage intermediate 
the ends thereof, including: an elongate mandrel posi 
tioned in the well ?ow conductor and provided with an 
internal ?ow passage for communicating at its upper end 
with the flow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the 
mandrel and said internal flow passage and with said 
?rst lateral port; seal means carried by the mandrel for 
sealing between the well flow conductor and the mandrel 
below said lateral ports[,]; said mandrel having an aper 
ture for communicating with the ?ow passage of the 
well ?ow conductor below the seal means; [means carried 
by the mandrel permitting ?ow in one direction only into 
the internal ?ow passage of the mandrel through said 
second lateral port and said aperture;] and an auxiliary 
flow control device rcleasably securable to the upper end 
of the mandrel having means extending into said in 
ternal flow passage providing with said internal ?ow pas 
sage, when the auxiliary ?ow control device is secured 
to the main ?ow control device, a ?rst ?ow passage com 
municating with said second lateral port and opening into 
the well flow conductor above said ?rst lateral port and 
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providing a second ?ow passage communicating with 
said aperture and opening into the well ?ow conductor 
above said ?rst lateral port; the mandrel being provided 
with a downwardly facing shoulder at the upper end 
thereof, the auxiliary ?ow control device having means 
for engaging the downwardly facing shoulder to releasably 
secure the auxiliary ?ow control device to the man 
drel; means carried by the mandrel (a) permitting ?ow 
in one direction only into the internal flow passage of 
the mandrel through said second lateral port when said 
auxiliary ?ow control device is secured to the main 
?ow control device and (b) preventing flow from said 
last-named ?ow passage through said second lateral port 
when said auxiliary flow control device is not secured‘ 
to said main ?ow control device; means carried by the 
mandrel permitting flow in one direction only into the 
internal ?ow passage of the mandrel through said oper 
ture when said auxiliary ?ow control device is secured 
to the main ?ow control device; and means in each of 
said first and second ?ow passages providing restricted 
ori?ces of predetermined relative sizes. 

12. A main flow control device, for a well flow con 
ductor having a longitudinal ?ow passage and a ?rst lateral 
port communicating with the flow passage intermediate 
the ends thereof, including: an elongate mandrel posi 
tioned in the well ?ow conductor and provided with an 
internal flow passage for communicating at its upper end 
with the ?ow passage in the well ?ow conductor and with 
a second lateral port intermediate the ends of the mandrel 
communicating with the exterior of the mandrel and said 
internal ?ow passage and with said ?rst lateral port; seal 
means carried by the mandrel for sealing between the 
well ?ow conductor and the mandrel below said lateral 
ports[,]; said mandrel having an aperture for com 
municating with the ?ow passage of the well ?ow con 
ductor below the seal meansL]; [means carried by the 
mandrel permitting ?ow in one direction only into the 
internal flow passage of the mandrel through said second 
lateral port and said aperture? seal means on said mandrel 
for sealing between the mandrel and the well ?ow con 
ductor above said ports; and an auxiliary ?ow control de 
vice releasably securable to the upper end of the mandrel 
having means extending into said internal flow passage 
providing with said internal ?ow passage, when the auxil 
iary ?ow control device is secured to the main ?ow con 
trol device, a ?rst ?ow passage communicating with said 
second lateral port and opening into the well ?ow con~ 
ductor above said ?rst lateral port and providing a second 
?ow passage communicating with said aperture and open 
ing into the well ?ow conductor above said ?rst lateral 
port[,]; the mandrel being provided with a downwardly 
facing shoulder at the upper end thereof, the auxiliary 
?ow control device having means for engaging the down 
wardly facing shoulder to releasably secure the auxiliary 
flow control device to the mandrel; means carried by the 
mandrel (a) permitting flow in one direction only into the 
internal flow passage of the mandrel through said second 
lateral pm! when said auxiliary ?ow control device is 
secured to the main ?ow control device and (b) prevent 
ing flow from said lnstnmmed flow passage through said 
second lateral port when said auxiliary flow control de 
vice is not secured to said main ?ow control device; means 
carried by the mandrel permitting flow in one direction 
only into the internal ?ow PUXSGgc of the mandrel through 
said aperture when said auxiliary flow control device is 
secured to the main ?ow control device; and means in 
each of said first and second ?ow passages providing rc 
strictcd ori?ces of predetermined relative sizes. 

13. A main ?ow control device, for a well ?ow conduc 
tor having a longitudinal flow passage and a ?rst lateral 
port communicating with the ?ow passage intermediate 
the ends thereof, including: an elongate mandrel posi 
tioned in the well ?ow conductor and provided with an 
internal ?ow passage for communicating at its upper end 
with the ?ow passage in the well ?ow conductor and with 
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a second lateral port intermediate the ends of the mandrel 
for communicating with the exterior of the mandrel and 
said internal ?ow passage and with said ?rst lateral port; 
seal means carried by the mandrel for sealing between the 
well ?ow conductor and the mandrel below said lateral 
ports[,]; said mandrel having an aperture for com 
municating with the ?ow passage of the well ?ow con 
ductor below the seal means; [means carried by the 
mandrel permitting ?ow in one direction only into the 
internal ?ow passage of the mandrel through said second 
lateral port and said aperture? seal means on said mandrel 
for sealing between the mandrel and the well ?ow con 
ductor above said ports; and an auxiliary ?ow control de 
vice releasably securable to the upper end of the mandrel 
having means extending into said internal ?ow passage 
providing with said internal ?ow passage, when the auxil 
iary ?ow control device is secured to the main ?ow con 
trol device, a ?rst ?ow passage communicating with said 
second lateral port and opening into the well ?ow con 
ductor above said ?rst lateral port and a second ?ow pas 
sage communicating with said aperture and opening into 
the well ilow conductor above said ?rst lateral port; the 
mandrel being provided with a downwardly facing 
shoulder at the upper end thereof, the auxiliary ?ow con 
trol device having means for engaging the downwardly 
facing shoulder to releasably secure the auxiliary ?ow 
control device to the mandrel; lock means on the auxil 
iary ?ow control device for holding the releasable means 
against disengagement from the downwardly facing 
shoulder; means carried by the mandrel (a) permitting 
flow in one direction only into the internal flow passage 
0)‘ the mandrel through said second lateral port when said 
auxiliary ?ow control device is secured to the main flow 
control device and (b) preventing flow from said last 
namcd flow passage through said second lateral port when 
said auxiliary ?ow control device is not secured to said 
main flow control device; means carried by the mandrel 
permitting flow in one direction only into the internal 
?ow passage of the mandrel through said aperture when 
said auxiliary flow control device is secured to the main 
?ow control device: and means in each of said ?rst and 
second flow pus-net's providing restricted ori?ces of pre 
determined relative sizes. 

14. A main llow control device, for a well ?ow con 
ductor having a longitudinal flow passage and a first 
lateral port communicating with the flow passage inter 
mediate the ends thereof, including: an elongate mandrel 
positioned in the well ?ow conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with [a] the ?ow passage in the well ?ow conductor 
and with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal ?ow passage and with said ?rst 
lateral port; seal means carried by the mandrel for sealing 
between the well flow conductor and the mandrel below 
said lateral ports[,]: said mandrel having an aperture 
for communicating with the ?ow passage of the well ?ow 
conductor below the seal means; means carried by the 
mandrel permitting ?ow in one direction Only into the 
internal ?ow passage of the mandrel through said second 
lateral port and said aperture; real means on said mandrel 
for sealing between Eth] the mandrel and the well ?ow 
conductor above said lateral ports; and an auxiliary flow 
control device releasably securable to the upper end of 
the mandrel having means extending into said internal 
?ow passage providing with said internal ?ow passage, 
when the auxiliary ?ow control device is secured to the 
main ?ow control device, a ?rst llow passage communicat 
ing with said second lateral port and opening into the 
well ?ow conductor above said ?rst lateral port and pro 
viding a second ?ow passage communicating with said 
aperture and opening into the well ?ow conductor above 
said ?rst lateral [ports] port, said means providing said 
?ow passages comprising a tube extension telescopable into 
said mandrel and having its lower end communicating with 
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the aperture of the mandrel, said [main] auxiliary flow 
control device having a body provided with a pair of up 
wardly opening ?ow passages, one of said passages of the 
body communicating with said tube extension, the tube 
extension and the mandrel forming an annular passage 
communicating with said second lateral port, the other of 
said passages of the body communicating with said annular 
passage. 

15. A main flow control device for a well ?ow conduc 
tor having a longitudinal ?ow passage and having means 
providing a ?rst ?ow opening and a second ?ow opening 
from the exterior of said conductor to the ?ow passage 
thereof at longitudinally spaced locations, said main ?ow 
control device including: a mandrel having a ?ow passage 
positionable in the well ?ow conductor, said mandrel hav 
ing ?rst inlet means providing communication between 
said ?ow passage of said mandrel and said ?rst ?ow open 
ing of said conductor and second inlet means providing 
communication between said ?ow passage of said mandrel 
and said second ?ow opening of said conductor for direct 
ing ?ow from said ?ow openings unidirectionally into the 
How passage of the mandrel and thence upwardly into 
the ?ow passage of the well ?ow conductor; and an auxil 
iary ?ow control device securable to the upper end of 

" the mandrel and having means forming with the mandrel 
a pair of ?ow passages each communicating with one of 
said inlet means, said pair of ?ow passages opening up— 
wardly adjacent one another into the ?ow passage of the 
well ?ow conductor. 

16_ A main ?ow control device for a well ?ow conduc 
tor having a longitudinal ?ow passage and having means 
providing a ?rst ?ow opening and a second ?ow opening 
from the exterior of said conductor to the ?ow passage 
thereof at longitudinally spaced [positions] locations, said 

' main ?ow control device including: a mandrel having a 
?ow passage positionable in the well ?ow conductor [, said 
mandrel having ?rst inlet means providing communi 
cation between said ?ow passage of said mandrel and said 
?rst ?ow opening of said conductor and second inlet means 
providing communication between said ?ow passage of 
said mandrel and said second ?ow opening of said con 
ductor for directing flow from said how openings unidirec 
tionally into the ?ow passage of the mandrel and thence 
upwardly into the how passage of the well flow con 
doctor]; and an auxiliary ?ow control device releasably 
securable to the upper end of the mandrel [and having 
means forming with the mandrel a pair of ?ow passages 
each communicating with one of a separate one of said 
inlet means]; said mandrel having ?rst inlet means (a) 
permitting ?ow in one direction‘ only into the ?ow passage 
of the mandrel through said ?rst ?ow opening of said 
conductor and thence upwardly into the flow passage of 
the well ?ow conductor when said auxiliary ?ow control 
device is secured to the main ?ow control device and (b) 
preventing flow from said ?ow passage of said mandrel 
through said ?rst ?ow opening of said conductor when said 
auxiliary flow control device is not secured to said main 
?ow control device, and having second inlet means per~ 
mitting ?ow in one direction only into the ?ow passage of 
the mandrel through said second ?ow opening of said 
conductor and thence upwardly into the flow passage of 
the well ?ow conductor when said auxiliary ?ow control 
device is secured to the main ?ow control device; said 
auxiliary ?ow control device having means forming with 
the mandrel a pair of ?ow passages each communicating 
with a separate one of said inlet means; said auxiliary 
?ow control device having means providing a separate 
restricted ori?ce for each of said pair of flow passages for 
controlling the How of ?uids through said pair of flow 
passages. 

17. A main ?ow control device for a well ?ow conduc 
tor having a longitudinal ?ow passage and having means 
providing a ?rst ?ow opening and a second ?ow opening 
from the exterior of said conductor to the ?ow passage 
thereof at longitudinally spaced [positions] locations, said 
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main ?ow control device including: a mandrel having a 
flow passage positionable in the well ?ow conductor, said 
mandrel having ?rst inlet means providing communication 
between said flow passage of said mandrel and said ?rst 
?ow opening of said conductor and second inlet means 
providing communication between said ?ow passage of 
said mandrel and said second ?ow opening of said con 
ductor for directing ?ow of ?uids from said ?ow openings 
unidirectionally into the ?ow passage of the mandrel and 
thence upwardly into the ?ow passage of the well ?ow 
conductor; and an auxiliary ?ow control device securable 
to the upper end of the mandrel and having means form 
ing with the mandrel a pair of ?ow passages each com 
municating with a separate one of said inlet means; said 
auxiliary flow control device having means providing a 
separate restricted ori?ce for each of said pair of flow 
passages for controlling the ?ow of ?uids through said 
pair of ?ow passages; said pair of ?ow passages opening 
upwardly adjacent one another into the ?ow passage of 
the well ?ow conductor whereby the ?ow of well ?uids 
from one of said ?ow openings assists the flow of well 
?uids upwardly from the other of said ?ow openings. 

18. A main ?ow control device, for a well ?ow con 
ductor having a longitudinal ?ow passage and a first 
lateral port communicating with the ?ow passage inter 
mediate the ends thereof, including: an elongate mandrel 
positioned in the well ?ow conductor and provided with 
an internal ?ow passage for communicating at its upper 
end with the ?ow passage in the well ?ow conductor and 
with a second lateral port intermediate the ends of the 
mandrel for communicating with the exterior of the man 
drel and said internal flow passage and with said ?rst 
lateral port; seal means carried by the mandrel for sealing 
between the well ?ow conductor and the mandrel below 
said lateral ports; said mandrel having an aperture com 
municating with the ?ow passage of the well flow can 
ductor below the seal means; and an auxiliary ?ow control 
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device releasably securable to the upper end of the mandrel 
having means extending into said internal flow passage 
providing with said internal ?ow passage, when the auxil 
iary ?ow control device is secured to the main ?ow control 
device, a ?rst ?ow passage communicating with said second 
lateral port and opening into the well ?ow conductor 
above said ?rst lateral port and providing a second ?ow 
passage communicating with said aperture and opening 
into the well ?ow conductor above said ?rst lateral port; 
means carried by the mandrel permitting flow in one direc 
tion only into the internal flow passage of the mandrel 
through said second lateral port when said auxiliary ?ow 
control device is secured to the main ?ow control device; 
means carried by the mandrel (a) permitting flow in one 
direction only into the internal ?ow passage of the man 
drel through said aperture when said auxiliary ?ow con 
trol device is secured to the main ?ow control device and 
(b) preventing ?ow from said last-named flow passage 
through said aperture when said auxiliary ?ow control 
device is not secured to said main ?ow control device; 
and means in each of said ?rst and second ?ow passages 
providing restricted ori?ces of predetermined relative sizes. 
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