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UNITED STATES PATENT OFFICE 
2,680,408 

MEANS FOR DUALLY COMPLETING OIL 
WWELLS 

Louis F. Davis, Dallas, Tex., assignor to The At 
antic. Refining Company, Philadelphia, Pa., a 
corporation of Pennsylvania 

Application February 16, 1949, serial No. 76,750 
(C. 103-4) 9 Claims. 

1. 
This invention relates to an improved system 

for producing from a plurality of subterranean 
oil reservoirs. More particularly, the invention 
relates to a system including artificial lift means 
for producing from a plurality of oil reservoirs 
through a single bore hole without conningling 
of the fluids from the several reservoirs. 
The search for oil has led to the discovery in 

certain oil fields of a number of producing Zones. 
Generally, the characteristics of these producing 
zones are dissimilar and frequently both oil and 
gas reservoirs are encountered. In the case of 
oil reservoirs, to which the present invention is 
primarily directed, the pressure exerted on the 
oil contained therein may be attributable to a 
water drive, for example, or the presence of dis 
solved gaseous hydrocarbons. Further, there may 
be a considerable variance in the quantum of 
pressure exerted on the various reservoirs in the 
field. 

Joint production of oil from two or more pro 
ducing zones through a single casing, or tubing 
string is likely to result in irreparable damage 
of the reservoirs and wastage of the fluids con 
tained therein due to drainage of fluid from One 
reservoir into a reservoir of lesser pressure and 
the attendant pressure drive reduction in the 
former. For the above reasons and the fact that 
in substantially all States in which oil is being 
produced from subterranean petroliferous zones 
laws have been enacted imposing restrictions on 
the production of oii and gas, or either, as the 
case may be, from two or more producing Zones in 
an oil field, efforts have been directed to the de 
velopment of a method and apparatus for in 
dependently producing oil from a plurality of 
overlying reservoirs. 

Obviously, this could be accomplished by pro 
ducing separately each of the reservoirs through 
a well or wells communicating solely therewith; 
however, relatively high drilling costs make de 
sirable the production from the producing zones 
through a single bore hole. In this regard, little 
difficulty is experienced in the case of reservoirs 
having sufficient pressure exerted thereon by a 
water drive, for example, to produce the same 
without employment of artificial lift means. For 
this purpose a tubing string having a packer 
provided on the end thereof is run into a bore 
hole which traverses the reservoirs and is lined 5 
with a well casing having perforations therein 
communicating with each of the reservoirs. The 
well packer is set intermediate an upper and 
lower producing zone, whereby fluid from the up 
per producing zone will flow into the well cas 
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therethrough to the well surface. 
voirs are produced, the reservoir pressures will 

2 
ing and thence to the well surface through the 
annular space between the casing and tubing 
Striiig, and fluid from the lower producing Zone 
will be directed into the tubing and will flow 

AS the reser 

be reduced and this will continue until the pres 
Sure drives are insufficient to cause fluids con 
tained therein to flow to the well Surface. 
Natural flow having ceased, the reservoirs may 
then be put on artificial lift to recover an addi 
tional amoulint of reservoir fiuid. The Same situa 
tion obtains in the case of reservoirs in which the 
initial pressure is insufficient to permit natural 
flow of reservoir fluid. 
A modification of the System described above, 

which has been proposed for producing sepa 
rately from two or more reservoirs having pres 
sures such as to require artificial lift means, uti 
lizes gas lift valves operable upon the establish 
ment of a preselected differential in pressure 
therea cross. In this system, an inner tubing 
String is run inside the outer tubing string in a 
manner to provide - an annular space therebe 
tween and a packer is set externally of the inner 
tubing string and adjacent the lower end there 
of, in a manner sealing the annular space be 
tween it and the outer tubing string, whereby 
reservoir fluid from the lower reservoir instead 
of flowing upwardly in the outer tubing string, 
as in the previous system, will be directed up 
wardly into the interior of the inner tubing 
string. Pairs of oppositely disposed gas lift valves 
are provided at spaced intervals respectively in 
the walls of the inner and outer tubing strings 
for ifting independently reservoir fluid from the 
lower reservoir and the upper reservoir, respec 
tively. The gas lift valves may be actuated by 
injection of gas under pressure into the annular 
Space between the inner and outer tubing strings. 
The valves are adjusted so as to be actuated by 
decreasing pressure differentiais from the upper 
most down to the lowermost pair of valves. The 
gas is injected at a pressure sufficient to actuate 
the uppermost pair of valves whereby the gas Will 
pass therethrough and lift to the well surface 
the reservoir fluids above the uppermost pair of 
valves. in a similar manner, succeeding pairs 
of gas lift valves are actuated until the reser 
voir fluids above the lowermost pair of gas lift 
valves have been raised to the well surface. In practice, this system is unsatisfactory because 
the gas pressure at which the gas lift valves are actuated is dependent upon the pressures of the 
reservoir fluids in the annular space between the 
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outer tubing string and the Casing, on the One 
hand, and within the inner tubing string, on the 
other hand, and, therefore, only partial control 
of this system from the well surface is possible. 
The present invention is concerned with an in 

proved system for producing from a plurality of 
subterranean oil wells and utilizes preSSure re 
sponsive valve means of the intermitter type for 
lifting production to the well surface. The preS 
sure responsive valve means are provided at verti 
cally spaced intervals in the wall of the first and 
second tubing strings. It is necessary to main 
tain at all times the reservoir liquids in the an 
nular space between the casing and first tubing 
string and within the second tubing string at 
substantially the same level. For this purpose 
there is connected in the second tubing string 
below the lowermost pressure responsive valve 
means a valve for controlling the level of the 
reservoir liquid normally standing in the Second 
tubing string. By means of this improved System 
a plurality of producing zones may be produced 
through a single bore hole without commingling 
of the fluids from the Several ZOneS. 
Other systems have been proposed for produc 

ing independently a plurality of producing zones 
through a single bore hole but none of them are 
entirely satisfactory for various reasons. 

Accordingly, one object of the invention is to 
provide an improved system for producing from 
a plurality of subterranean reservoirs through 
a single bore hole, and a system that will obviate 
the difficulties above set forth. 
Another object of the invention is to provide 

a system for producing from a plurality of pro 
ducing zones through a single bore hole Without 
commingling of the fluids from the Several zones. 
A further obpect is to provide a system for pro 

ducing from a plurality of producing Zones 
through a single bore hole, which System includes 
artificial lift means for lifting independently to 
the well surface production from the Several 
ZOeS. - 

A still further object is to provide Such a 
system in which means are provided for con 
trolling the level of production in the Well from 
one of the producing ZOnes. 
Other objects and features of the invention 

will be apparent from the drawings and descrip 
tion Which follow. 

Figure 1 is an elevational view, partially in Sec 
tion, showing a system constructed in accordance 
with the invention and including preSSuite re 
sponsive valve means for lifting independently to 
the well surface fluid from a plurality of reser 
VoirS. ,? 
Figure2 is another embodiment of the invention 

in which pressure responsive valve means are 
employed for lifting to the well surface produc 
tion from one of the producing Zones and me 
chanically actuated valve means for lifting to 
the well surface production from another of the 
producing ZOneS. 

Figure 3 is an elevational view, partially in 
section, showing in detail a suitable gas lift 
valve for lifting reservoir liquid to the earth's 
surface. 

Figure 4 is a sectional view taken along the 
line 4-4 of Figure 3. 

Figure 5 is an elevational view, partially in 
section, showing in detail a suitable mechanically 
operated lift valve. 

Figure 6 is a sectional view taken along the 
line 6-6 of Figure 5. 
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4. 
Figure 7 is a Sectional view taken along the 

line - of Figure 5. 
Figure 8 is an elevational view, partially in 

Section, showing a suitable liquid level control 
Walve. 

Referring to the drawings, and in particular at 
this time to Figure 1, the earth's surface is 
designated generally by the numeral . A well 
bore traversing an upper oil reservoir 2 and a 
lower oil reservoir 3 is lined with a well casing 
4 which is provided with suitable perforations 
5 and 6, adjacent reservoirs 2 and 3, respectively. 
A first tubing String is disposed within casing 
4 in a manner to provide a first annular space 
8 therebetween. A conventional permanent type 
packer 9 is Secured between casing 4 and tubing 
String , and intermediate of reservoirs 2 and 
3. A Second tubing string 0 is disposed within 
first tubing string 7 in a manner to provide a sec 
oriad annular Space if therebetween, and a suit 
able anchor packer 2 is secured between tubing 
Strings 7 and () and adjacent the lower ends 
thereof. By this arrangement reservoir liquids 
from reservoirs 2 and 3 are directed into first, 
annular Space 8 and the interior of second tubing 
String iO, respectively. It is obvious that con 
ditions frequently may arise where it would be 
desirable to employ a removable type packer in 
place of pernhanent type packer 9 and also a hook 
Wall packer in place of anchor packer 2 and 
it is to be understood that such arrangement is 
Within the Scope of this invention. 

It is the purpose of this invention to provide 
artificial lift means of the intermitter type for 
lifting independently to the earth's surface 
reservoir liquids from reservoirs 2 and 3 in the 
event that the pressure drive of the reservoirs, 
or either, as the case may be, is insufficient for 
this purpose. To this end pairs of pressure re 
Sponsive valve means 3, 4, and 5 are provided 
at Spaced intervals in the walls of tubing strings 
and 0, the pairs of pressure responsive valve 

means being responsive to progressively decreas 
ing pressures from the uppermost pair of pres 
Sure responsive valve means 3 to the lowermost 
pair of pressure responsive valve means 5. The 
preSSure responsive valve means, which will be 
described more fully hereinafter, may be of the 
COnventional type of intermitter gas lift valve 
operable upon application of a predetermined 
fluid pressure to the input side thereof to thereby 
permit the fluid to flow therethrough and lift 
to the earth's Surface liquid standing thereabove 
in the Well. Such a device is disclosed, for ex 
ample, in U. S. Patent No. 2,385,316, issued to R. 
O. Walton on September 18, 1945, and entitled 
*Well FlOW DeVice.” 
Any Suitable means, not shown, may be emi 

ployed for intermittently introducing into an 
nular space through valve controlled pipe 
6 fluid under preSSure Sufficient to actuate the 

Several pairs of pressure responsive valve means, 
whereby the fluid is permitted to flow there 
through and lift to the earth's surface it the 
reservoir liquids in first annular space 8 and in 
second tubing string í 0 above the lowermost pair 
Of pireSSUre respon SiWe Walve means i 5. The re 
Servoir liquids from annular space 8 and tubing 
String i 0 pass through Valve controlled pipes i 
and f8, respectively, to suitable storage tanks, 
not shown. 
For reasons which will be obvious from the 

description hereinafter, it is necessary to main 
tain the reservoir liquid in annular Space 8 and 
second tubing string 0 at Substantially the same 
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actuate all of the pressure responsive valve means 
is introduced then into second annular space fi 
through valve controlled pipe 6. At this point 
each of the pressure responsive valve means will 
open permitting reservoir liquids within second 
annular space it to pass therethrough into first 
annular space 8, and second tubing string 0. 
When the interface between the reservoir liquid 
and the fluid in second annular space if reaches 
the uppermost pair of pressure responsive valve 
means f 3 fluid will pass therethrough into first 
annular space 8 and second tubing string 0 to 
thereby lift to the well surface reservoir fluids 
contained therein above the uppermost pair of 
pressure responsive valve means i3. The pas 
sage of gas through the uppermost pressure re 
sponsive valve means 3 will result in a decrease 
in the fluid pressure in second annular space i, 
as described hereinbefore, to the pressure at 
which this pair of valve lineans has been adjusted 
to close. This reduced fluid pressure will be 
maintained until the interface between the reser 
voir liquid and the fluid reaches the next suc 
ceeding pair of pressure responsive valve means 
f4 which has been adjusted by means of adjust 
ment nut 48, as described hereinbefore, to close 
at a preSSure less than that at which the upper 
most pair of pressure responsive valve means 
f3 closes. When the interface has reached this 
point, fluid will pass through the pair of valve 
means 4 into first annular space 8 and second 
tubing string , lifting the reservoir liquid there 
in above the pair of valve means 4 to the well 
surface and resulting in a decrease in the fluid 
pressure in second annular space to the clos 
ing pressüre of valve means 4. This action will 
be continued until the lowermost pair of pres 
sure responsive valve means has been actuated 
and the reservoir liquids thereabove in first an 
nular space 8 and second tubing string 6 have 
been raised to the well surface, at which time the 
introduction of fluid into second annular space 
i-through valve controlled pipe 6 is interrupted. 
The introduction of fluid into second annular 
space if may be accomplished either manually 
or automatically by the time control mechanism, 
for example. The fluid is supplied to second 
annular space f l until reservoir liquid in first 
annular space 8 and second tubing string to above 
the lowermost pressure responsive valve means 
f5 has been reached to the well surface, at which 
time the supply is interrupted. Sufficient time 
is allowed for the reservoir liquids to reach their 
normal standing level in the well before the fluid 
is again. injected into second annular space 
to: once again actuate the liquid level control 
valves and lift to the well surface liquid standing 
in the well above the valves. 

If the liquid in tubing string 0 and the liquid 
in first annular space 8 are not maintained at 
substantially the same level, only those pressure 
responsive valve means which are associated with 
the liquid at the lower level will operate to lift 
liquid to the well surface. Thus, for example, 
if the liquid in tubing string normally stands 
at a level above the uppermost pressure respon 
sive valve means f3, and the liquid in first annular 
space 8 stands normally at a level between valve 
means 4 and f5, when fluid under pressure suf 
ficient to actuate all of the pressure responsive 
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valve means is introduced into second annular 
space if, the pressure of the fluid will decrease 
rapidly to a point below the closing pressure of 
pressure responsive valve means 4, which pres 
süre is below the closing pressure of valve means 

??? " 

10 . 
f3, due to the passage of the fluid through the 
pressure responsive valve means 4 disposed in 
first tubing string 7 and into the first annular 
Space 8. Although, obviously, valve means 3 
and 4 will close almost immediately, the fluid 
pressure in second annular space will be suf 
ficient to maintain the lowermost pair of valve 
means 5 open, and, therefore, the fluid will pass 
through the one of the pair of valve means 15 
which is disposed in first tubing string 7 to lift 
the liquid standing in first annular space 8 above 
the valve means to the well surface. However, 
due to the hydrostatic head of the liquid in 
second tubing string to above the lowermost valve 
means 5, the fluid pressure will be insufficient 
to lift such liquid to the well surface. 
In view of the above, it is necessary to main 

tain at all times the reservoir liquids in first 
annular space 8 and second tubing string I at 
substantially the same level. This is accom 
plished, as pointed out hereinbefore, by suitably 
disposing liquid level control valve means 19 in 
second tubing string Cº., - - 
Operation of the embodiment of the invention 

shown in Figure 2 is similar to that of the system 
shown in Figure 1, with the exception that in 
termitter 29 is not actuated by the fluid pres 
sure, but instead by the periodic lowering of 
weight 2 against cap 22 of the intermitter, as 
described above. The raising and lowering 
mechanism 23 located at the earth's surface 
is adjusted in a manner so that intermitter 20 is 
caused to operate after each unloading of liquid 
in first annular space 8 by operation of the asso 
ciated pressure responsive valve means. In this 
embodiment liquid level control valve means 9 
functions to maintain the liquid in second tubing 
string 9 at a level such that the pressure of the 
fuid in second annular space is sufficient to 
cause the liquid in tubing string to above inter 
mitter 26 to be lifted to the earth's surface. If the liquid entering tubing string () is permitted 
to rise without control the hydrostatic head of 
the liquid above the intermitter in many instances 
would be so great as to prevent the unloading of 
the liquid by fluid passing through the inter 
mitter from second annular space it. 
The fluid introduced periodically into second 

annular space for lifting the reservoir liquid to 
the earth's surface may be any suitable, available 
gaseous medium; however, it is preferable to em 
ploy normally gaseous hydrocarbon mixtures ob 
tained, for example, from nearby gas wells. 

I claim: 
1. In a well producing from a plurality of oil 

reservoirs including a well casing communicating 
with each of the reservoirs, a first tubing string 
disposed in the casing in a manner to provide 
a first annular space therebetween, a second tub 
ing string disposed in the first tubing string in 
a manner to provide a second annular space 
therebetween, and packing means provided in 
the first and the second annular spaces whereby 
production from one of the reservoirs is directed 
into the first annular space and production from 
another of the reservoirs is directed into the in 
terior of the second tubing string, the combina-- 
tion therewith of intermitter control valves op 
eratively secured to each of the tubing strings for 
controlling admission of lifting fluid under pres 
sure into the first annular space and the second 
tubing string, and liquid level control valve means 
connected in one of said tubing strings for con 
troiling the normal level of production therein, 
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2. In a wel producing from a plurality of oil 
reservoirs including a well casing connunicating 
With each of the reservoirs, a first tubing string 
disposed in the casing in a manner to provide a 
first annular space therebetween, a second tubing 
String disposed in the first tubing string in a 
manner to provide a second annular space there 
between, and packing means provided in the first 
and the Second annular spaces whereby produc 
tion from one of the reservoirs is directed into 
the first annular space and production froin 
another of the reservoirs is directed into the 
interior of the second tubing string, the coynbi 
nation thereWith of pairs of interinitter control 
WalveS responsive to lifting fiuid pressure within 
the Second annular space and provided at verti 
cally Spaced intervals respectively in the walls 
of the first and the Second tubing strings for con 
trolling admission of lifting fluid under pres 
Suite into the first annular Space and Second 
tubing string, and liquid level control valve means 
Connected ir Said Second tubing String foi con 
trolling the normal level of production therein. 

3. In a well producing from a plurality of oil 
reservoirs including a Well casing communicating 
With each of the reservoirs, a first tubing string 
disposed in the casing in a manner to provide a 
first annular Space therebetween, a second tubing 
String disposed in the first tubing string in a 
manner to provide a second annular space there- 3 
between, and packing means provided in the first 
and the Second annular spaces whereby produc 
tion from one of the reservoirs is directed into 
the first annular Space and production from an 
other of the reservoirs is directed into the in 
terior of the Second tubing string, the combi 
nati On theireWith of pairs of intermitter controli 
Valves responsive to lifting fluid pressure Within 
the Second annular Space and provided at ver 
tically Spaced intervals respectively in the walls 
of the first and the second tubing strings for 
controlling admission of lifting fluid under pres 
Sure into the first annular space and second 
tubing string, means for periodically admitting 
lifting fluid into the Second annular space at 
a preSSUre Sufficient to actuate the intermitter 
control valves, and liquid level control valve 
means connected in said second tubing string for 
controlling the normal level of production therein. 

4. In a well producing from a plurality of oil 
reservoir's including a Well casing communicat 
ing With each of the reservoirs, a first tubing 
String disposed in the casing in a manner to pro 
vide a first annuar space therebetween, a sec 
Ond tubing String disposed in the first tubing 
String in a manner to provide a second annular 
space therebetween, and packing means provided 
in the first and the Second annular spaces where 
by production from one of the reservoirs is di 
rected into the first annular space and produc 
tion fron another of the reservoirs is directed 
into the interior of the second tubing string, the 
combination therewith of pairs of intermitter 
control valves responsive to lifting fluid pressure 
Within the second annular space and provided 
at vertically spaced intervals respectively in the 
walls Cf the first and the second tubing strings 
for controlling admission of lifting fluid under 
pressure into the first annular space and second 
tubing string, means for periodically admitting 
lifting fluid into the Second annular space at a 
preSSure Sufficient to actuate the intermitter cor 
trol valves, and liquid level control valve means 
connected in the Secondi tubing String formain 
taining normally well liquid in the second tubing 
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string at the same level as well liquid in the first 
annular Space. 

5. In a well producing from a plurality of oil 
reservoirs including a well casing communicat 
ing With each of the reservoirs, a first tubing 
String disposed in the casing in a manner to pro 
Wide a first annular space therebetween, a Sec 
Ond tubing String disposed in the first tubing 
String in a manner to provide a second annular 
Space therebetween, and packing means provided 
in the first and the second annular spaces where 
by production from one of the reservoirs is di 
rected into the first annular space and produc 
tion from another of the reservoirs is directed 
into the interior of the second tubing string, the 
combination therewith of pairs of intermitter 
control valves responsive to lifting fluid pressure 
Within the Second annular space and provided at 
Vertically Spaced intervals respectively in the 
Walls of the first and the second tubing strings. 
for controlling admission of lifting fluid under 
preSSUre into the first annular space and second 
tubing String, means for periodically admitting 
ifting illuid into the Second annular space at a 
preSSure Sufficient to actuate the intermitter con 
trol vaives, and liquid level control vaive means 
connected in the Second tubing string for main 
taining normally well liquid in the second tubing 
String at the same level as well liquid in the 
first annular Space, the pairs of intermitter con-. 
trol vaives being responsive to progressively de 
creasing preSSures from the uppermost pair of 
intermitter control valves to the lowermost pair 
of intermitter control valves whereby fiuid from 
the Second annular space will be admitted sub 
stantially simultaneously through the uppermost 
pair of intermitter control valves into the first 
annula Space and second tubing string and will 
lift the Well liquid therein above the levels of 
the respective uppermost pair of intermitter con 
trol valves to the earth's surface and progressively 
Will be admitted through succeeding pairs of in 
termitter control valves to lift the well liquid 
thereabove to the earth's surface until the well 
liquids in the first annular space and the second 
tubing string above the lowermost pair of inter 
mitter control valves have been lifted to the 
earth's Surface. 

6. In a Well producing from a plurality of oil 
reServoirs including a well casing communicat 
ing with each of the reservoirs, a first tubing 
string disposed in the casing in a manner to pro 
Vide a first annular space therebetween, a sec 
Ond tubing string disposed in the first tubing 
String in a manner to provide a second annular 
Space therebetween, and packing means provided 
in the first and the Second annular spaces where 
by production from One of the reservoirs is di 
rected into the first annular space and produc 
tion from another of the reservoirs is directed 
into the interior of the second tubing string, 
the combination thereWith of intermitter con 
trol valves responsive to lifting fiuid pressure 
Within the second annular space and provided 
at Vertically Spaced intervals in the Wall of the 
first tubing string for controlling admission of 
lifting fluid under pressure into the first annular 
Space, a nechanically operated intermitter con 
trol Valve positioned Within the secondi tubing 
strong for controlling admission of lifting fluid 
under preSSure into the second tubing string, and 
liquid level contro Vaive means connected in the 
Second tubing String for controlling the normal 
level of well liquid therein. 

7. In a Well producing from a plurality of oil 
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reservoirs including a well casing communicat 
ing with each of the reservoirs, a first tubing 
string disposed in the casing in a manner to pro 
vide a first annular Space therebetween, a Secondi 
tubing string disposed in the first tubing string 
in a manner to provide a second annular Space 
therebetween, and packing means provided in the 
first and the second annular Spaces whereby pro 
duction from One of the reservois's is directed into 
the first annular space and production from an 
other of the reservoirs is directed into the in 
terior of the second tubing string, the combina 
tion therewith of intermitter control valves re 
sponsive to lifting fluid pressure Within the Sec 
ond arninular space and provided at vertically 
spaced intervals in the wall of the first tubing 
string for controlling admission of lifting fluid 
under pressure into the first annular space, a 
mechanically operated intermitter control Valve 
positioned within the seaond tubing String for 
controlling admission of lifting fluid under pres 
Sure into the Second tubing String, means Oper 
able from the earth’s surface to periodically actu 
ate the mechanically operated intermitter control 
valve, and liquid level control Valve means con 
nected in the second tubing string for controlling 
the normal level of Well liquid therein. 

8. In a well ploducing from a plurality of oil 
reservoirs including a well casing communicating 
with each of the reservoirs, a first tubing string 
disposed in the casing in a manner to provide a 
first annular space therebetween, a second tubing 
String disposed in the first tubing string in a man 
ner to provide a second annulliar space therebe 
tween, and packing neans provided in the first 
and the second annular space whereby production 
from one of the reservoii's is directed into the 
first annular Space and production from another 
of the reservoirs is directed into the interior of the 
second tubing string, the combination thereWith 
of intermitter control Valves responsive to lifting 
fluid pressure Within the Second annular space 
and provided at vertically Spaced intervals in the 
wall of the first tubing String for controlling 
admission of lifting fluid under pressure into the 
first annular Space, means for periodically admit 
ting fluid into the second annular Space at a pres 
sure Sufficient to actuate the intermitter control 
valves, a mechanically operated intermitter con 
trol valve positioned within the second tubing 
string for controlling admission of lifting fluid 
under pressure into the second tubing string, 
means operable from the earth's surface to pe 
riodically actuate the mechanically operated in 
termitter control valve, and liquid level control 
valve means connected in the Second tubing string 

14 
for controlling the normal level of well liquid 
therein. 

9. In a well producing from a plurality of oil 
reservoirs including a well casing consunicating 
With each of the reservoirs, a first tubing stiring 
disposed in the casing in a manner to provide a 
first annular space therebetween, a secoid tubing 
string disposed in the first tubing Stiring in a 
manner to provide a second annular space there 
between, and packing means provided in the first 
and the second annular space whereby produc 
tion from one of the reservoirs is directed into 
the first annular space and production from an 
other of the reservoirs is directed into the interior 
of the second tubing String, the combination 
therewith of interinitter control valves responsive 
to lifting fiuid pressure within the second annular 
space and provided at vertically Spaced intervals 
in the waii of the first tubing string for control 
ling admission of lifting illuid under pressure into 
the first annular space, means for periodically 
admitting fluid into the second annular space at 
a pressure sufficient to actuate the intermitter 
control valves, a mechanically operated intermit 

5 ter control valve positioned within the Second 
tubing string for controlling admission of lifting 
fluid under pressure into the second tubing String, 
means operable from the earth's surface to pe 
riodically actuate the mechanically operated in 
termitter control valve, and liiquid level control 
valve means connected in the Second tubing String 
for controllijing the mormali lewell of well liquid 
therein, the intermitter control Valves being re 
sponsive to progressively decreasing preSSures 
from the uppermost intermitter control valve to 
the lowermost intermitter control valve Whereby 
the fuid will be admitted through the uppermost 
intermitter control valve to the first annular 
space and will lift the well liquid therein above 

i) the level of the intermitter control valve to the 
earth's surface and progressively will be admitted 
through succeeding intermitter control valves to 
the first annular space and Will lift the well 
liquid thereabove to the earth's surface until the 
well liquid in the first annula, Space above the 
lowermost intermitter control valve has been 
lifted to the earth's Surface. 
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