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This invention relates to an apparatus for automatic gas 
lift operation of oil wells. 

Gas «lift operation of oil wells in the past has been 
wasteful of equipment and gas when operated individual 
ly, and unsatisfactory in performance and also wasteful of 
gas when operated in groups. 

Therefore i-t is an object of my invention to provide 
apparatus for the gas lift operation of oil wells, either 
singly or in groups, which is economical to manufacture 
and gives improved performance. 

Other and further objects and advantages of my in 
vention will be apparent from the following speciñcation 
taken in conjunction with the accompanying drawings, 
wherein corresponding characters of reference designate 
the same or similar parts throughout the several views, 
and in which: 
FIG. 1 is a diagrammatic layout view of the apparatus 

employed in my system. 
FIG. 2 is a schematic wiring diagram of the apparatus 

shown in FIG. l. 
FIG. 3 is a side elevation of the automatic high pres 

sure multiple outlet valve employed in my system. 
FIG. 4 is a top plan view of the valve shown in FIG. 3. 
FIG. 5 is a fragmentary vertical cross sectional view of 

the valve shown in FIG. 3, with parts broken away. 
FIG. 6 is a fragmentary plan view of lthe valve shown 

in FIG. 3, with parts broken away. 
FIG. 7 is a horizontal cross sectional View taken along 

the line 7_7 in FIG. 5, on an enlarged scale. 
Referring more in detail to the drawings, an important 

feature of my invention is the automatic high pressure 
multiple outlet valve 10, the details of which will be de 
scriber hereinafter. Sullice it to say at this point that 
the valve is provided with a plurality of outlets t0 be 
connected, respectively, to the several wells to be operated 
as a group, here shown as four in number and designated 
as 11, 11a, 11b and 11C. As is customary in the art, 
each of ‘the wells is provided with a casing 12, a two inch 
tubing 13 inside the casing, and a one inch tubing 14 in 
side the two inch tubing. An outlet of the valve 10 is 
connected to supply gas under pressure to the two inch 
tubing in each of »the wells by means of the pipe lines 15, 
15a, 15b and 15C, respectively. 
Another feature of my invention is that the one inch 

tubing at the top of each well is provided with an upward 
extension 16 beyond the coupling 17 at which the pipe 
line 1S takes off the gas and oil coming up from the well 
through the one inch tubing 14. Similar extensions 16a, 
1Gb and 16C, couplings 17a, 17b and 17C, and pipe lines 
18a, 18h and 18C are provided for the wells 11a, 11b and 
11e, respectively. The extension 16, which is of course 
axially aligned with the one inch tubing, is connected at 
its upper portion to one end of a small one-quarter inch 
tubing 9 which is connected at its other end ‘to the pipe 
line 18. Similar connections are provided as shown at 
19a, 19b and 19C on the other wells. 
The purpose of the extension 16 on the upper end of 

the one inch tubing and the by-pass connection 19 is to 
provide a shock absorber for the rabbit customarily em 
ployed in gas lift operation of oil wells, and the function 
ing of this device will be explained hereinafter. 
The pipe lines 18, 18a, 18]) and 18C may be connected 

directly to a gas and liquid separator, or they may be 
connected into a header 20 and thence through a com 
mou pipe line 21 to the gas and liquid separator 22 
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which will be recognized by those skilled in the art as a 
separator of prior art construction. 

Liquid from the gas and liquid separator 22 is con 
ducted by pipe line 23 to the oil and water separator 24, 
of conventional construction, from which waste water 
is taken by means of the conduit 25, and oil passes by 
means of the conduit 26 to the oil storage tank 27. 
Gas from the gas and liquid separator 22 passes by 

means of pipe line 28 through the scrubber Ítank 29 and 
thence by pipe line 30 to the inlet side of the motor 
driven compressor 31 which supplies gas under pressure 
through the pipe line 32 in response to actuation of the 
pressure responsive switch which is set Íto maintain pres 
sure in the tank 33 between 500 p.s.i. maximum and 290 
p.s.i. minimum, for example. Shut-olf valve 35 is manu 
ally operated to be closed if it is desired to make repairs 
or changes in the valve 10. The multiple outlet valve 10 
is automatically operated in response to electric timer 36 
to supply operating gas under pressure through the pipe 
lines 15, 15a, 15b, 15C, selectively, to the wells being 
operated. 
Another feature of my invention is that excess gas from 

the gas and liquid separator 22 which is not needed im 
mediately for return to the gas storage tank 33, instead 
of being released as was previously done, is conducted 
by pipe line 38 into the casing of at least one of the wells 
for temporary storage under pressure, the pressure being 
controlled at about 15 p.s.i. by mean of pressure relief 
valve 39 in the pipe line 38. 

Referring more particularly to FIGS. 3 through 7 in 
the drawings, it will be seen that my automatic high 
pressure multiple outlet valve comprises a cylindrical body 
40 provided with a plurality of outlet ports 41, 41a, 41b 
and 41o communicating respectively with pipe lines 15, 
15a, 15b and 15e. The valve body 4t) is closed at the 
bottom by bottom plate 42 and is closed at the top by 
top plate 43. The bottom plate 42 is supported upon a 
base plate 44 which is supported above floor plate 45 by 
a plurality of legs 45. 

Interiorly, the valve body 4€) is provided with a rotor 
47 which :is journaled for rotation at 48 and 49 in the 
top :and bottom plates, respectively. The rotor 47 has an 
outer periphery conforming closely to the inner periphery 
of the valve body 40 except in one small portion of its 
periphery, here shown as about 90°, the rotor is cut away 
along ia substantially straight line to form la cavity Sli 
between the rotor and the inner periphery of the valve 
body. Extending radially inward from the cut away 
portion of the periphery, the valve body is provided with 
a radial bore 51 which extends past the center of the 
rotor. Through the hub journaled at 49 is the bottom 
plate 42, the valve body is provided with an axial bore 
52 which at its inner end is in ̀ communication with the ra 
dial bore 51 and at its outer end is in communication with 
pipe line 37 through swivel connections 37’. A “Teflon” 
plug or bushing 5S having an enlarged head 56, making it 
somewhat mushroom shaped, is provided with a through 
bore 57 axially thereof and is carried in the radial bore 
51 in the rotor 47 with the outwardly extending ñange of 
.the underside of the enlarged head abutting the flattened 
cut away portion of the periphery of rotor 47. O ring 
S3 around the shank of the plug 55 prevents leakage from 
the radial bore 51 into the cavity 50 while permitting 
slight sliding movement of the plug 55 in the radial bore 
51. The outer face of the “Teflon” plug or bushing 55 
rests snugly against the inner periphery of the cylindrical 
valve body 40. In order to press the “Teflon” bushing 
55 firmly ragainst the inner wall of the valve body, the 
inner end of the “Tellen” bushing which is received with 
in the bore 51 is abutted by a collar 58 which is pressed 
thereagainst by coil spring 59, the collar 58 being slid 
ably positioned within the bore 51. The other end of 
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the coil spring 59 is engaged over a floating plug 60 which 
is slidably mounted in a radial bore 51. The rotor is 
tapped and threaded to receive an adjusting screw 62 which 
loosely engages the floating plug 60 for in and out move 
ment thereof to adjust the tension on spring 59 pressing 
the collar 58 and plug 55 outwardly against the inner 
periphery of the valve body 40. A screw driver or other 
tool may be inserted through one of the outlet ports in 
valve body for adjustment of the screw 62, this end of 
the radial bore 63 being closed by a pipe plug 64 after 
the adjustment has been made and until the next ad 
justment is necessary. 

Extending upwardly from the rotor 47 through the 
journal at 48 is the rotor drive shaft 65 which is connect 
ed by gears 66, 67 through speed reducer 63 to the valve 
motor 69, the valve motor and speed reducer being 
mounted upon an upper plate 70 supported by a plural 
ity of legs 71 mounted on the base plate 44. The gear 
66 is provided on its upper face with an index plate 72 
which carries a plurality of index lugs 73, one for each 
outlet in the valve body, and one for each space between 
outlets, eight such lugs being here shown (FIG. 6) 
spaced 45° apart corresponding to the spacing of the 
four outlets and four intermediate spaces in the embodi 
ment of the valve yas shown. The index lugs are arranged 
to engage the actuating finger 74 of the micro-switch 75. 

In the operation of the foregoing system according to 
my invention, assuming that the rotor 47 in the multiple 
outlet valve 10 is aligned with the “Teflon” bushing 55 
overlying the outlet port 41, gas under~ pressure will pass 
from storage tank 33 through line 37 to the axial inlet 
bore 52 in the valve 10 and thence through the radial bore 
51 and “Teiion” bushing 55 to the outlet port 41 with 
which the pipe line 15 is connected to supply the gas un 
der pressure to the two inch tubing in the well 11. The 
gas under pressure then passes down through the two 
inch tubing 13, opens the customary bottom hole gas lift 
valve (not shown), and enters the lower end of one inch 
tubing 14 to force the customary rabbit therein upward 
ly and carrying with it the accumulated iluid (gas and 
oil) which is taken off through the pipe line 18 at the 
coupling 17 until the rabbit passes the coupling 17. There 
after, without the provision of my extension 16 on the 
one inch tubing, there would be a great hammering of 
the rabbit against the upper end of the tubing, but ac 
cording to my invention the tubing 16 permits the rabbit 
to climb past the coupling 17 and the small amount of 
liquid remaining above the rabbit is forced out through 
the small one-quarter inch diameter tubing 19 which 
forms Ia by-pass back around the pipe line 18, this small 
by-pass tubing permitting the remaining liquid carried 
above the rabbit to escape slowly and thereby provide a 
cushioning effect for the rabbit which after coming to 
a stop, -again descends to the bottom of the well through 
the one inch tubing to pick up another accumulation of 
fluid. This operation continues for the programmed time 
set on the timer 36 for lifting fluid from the well, and as 
gas continues to be supplied through the pipe line 15 the 
rabbit continues to operate up and down in the one inch 
tubing carrying above it each time a slug of iiuid to be 
delivered through the pipe line 18 into the gas yand liquid 
separator 22, the oil and water passing therefrom through 
the pipe line 23 into the oil and water separator 24 from 
whence the oil passes through the conduit 26 into the oil 
storage tank 27. Meanwhile, back at the gas and liquid 
separator 22, the gas passes out through the pipe line 2S, 
through the scrubber 29 where any condensate is taken 
out, and thence through the pipe line 30 to the inlet side 
of the motor driven compressor 31 which supplies com 
pressed gas through the pipe line 32 to replenish the sup 
ply in the storage tank 33 so as to maintain the pressure 
therein approximately between 500 p.s.i. maximum and 
290 p.s.i minimum. Connected in parallel with the 
inlet side of the motor driven compressor 31 is the pipe 
line 38 which has its other end connected into the casing 
on well 11, for example, so that any gas coming through 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

the pipe line 28 and not immediately needed or required 
by the inlet side of motor driven compressor 31 is tem 
porarily stored in the casing 12 of wall 11, thus provid 
ing a closed, recycling system for the utilization and stor 
age of the gas coming from the oil iield as an incident to 
the lifting of oil from the wells therein. Each of the 
other wells, in which gas is not being stored, is provided 
with a gas let-off pipe line 181:1, 181b, 181C, respectively, 
interconnecting the associated well casing with its asso 
ciated pipe line to the gas and liquid separator 22, each 
such let-olf pipe line being provided with a check valve, 
as shown, to permit gas under pressure to flow from the 
well casing to the separator 22, but not reversely. It will 
be noted in FIG. 2 that the motor driven compressor 31 
is connected across the electric supply line to supply 
gas under pressure to the storage tank 33 any time required 
in response to the actuation of the pressure controlled 
switch 34 mounted on the tank 33. It will Ialso be noted 
that upon the elapse of the programmed time for the 
lifting of oil from well 11, the associated switch in the 
timer 36, which according to the prior art may have 
a plurality of cam operated switches, one for each of the 
lugs 73 on the multiple outlet valve 10, will be closed; 
and upon the closing of any one of the parallel connected 
switches in the timer 36 switch 101 will be closed whereby 
a circuit is established through the contacts of normally 
closed, thermal delay switoh 102 and through the valve 
motor 69, thus permitting valve motor 69 to start running, 
even though the micro switch 75 on the valve is at that 
instant held open by an index lug 73 on the valve, but upon 
running of the motor 69 to index the valve 10, micro 
switch 75 will promptly close to complete «a circuit in 
parallel with the contacts of switoh 102 which at that 
time is still closed because of the thermal delay; however, 
after a predetermined period of time the thermal time 
delay relay coil of switch 102 will open the contacts of 
that switch, but the relay coil of that switch 102 will 
continue to be excited until the timer 36 progresses suñi 
ciently to close the parallel connected switch therein 
which it had just opened. Meantime, the valve motor 
69 continues to run and index the multiple outlet valve 
10 until micro-switch 75 is opened upon contact of its 
actuating finger 74 with the next index lug 73 which will 
open the micro-switch 75 and break the circuit to the 
valve motor 69. At this time the rotor 47 in the multiple 
outlet valve 10 is aligned with the “Teflon” bushing 55 
midway between the outlet port 41 and the outlet port 
41a, assuming that the direction of rotation is clockwise, 
although it could be counterclockwise. In this position 
the bore through the “Teflon” bushing 55 is sealed off 
tightly against the inner periphery of the valve body 40, 
being urged thereagainst by the spring 59 and by the 
pressure of the operating gas against the end of the bush 
ing 55 in the radial bore 51, so that the flow of operating 
gas under pressure is completely shut off by the multiple 
outlet valve. 
When the programmed time elapses for the waiting 

period before lifting oil from the next Well, the timer 36 
will close the parallel connected switch therein asso 
ciated with that phase of the operation so as to again close 
switch 101 to complete a circuit through the contacts 
of normally closed thermal delay switch 102 and through 
the valve motor 69, thus permitting valve motor 69 to 
start running again and the indexing of the valve 10 
proceeds as before until the micro-switch 75 is opened 
upon contact of its actuating finger 74 with the next index 
lug 73 which will open the micro-switch 75 and break 
the circuit to the valve motor 69 when the rotor 47 in 
the multiple outlet valve 10 is aligned with the “Teflon” 
bushing 55 overlying the outlet port 41a, Ias shown in 
FIG. 7, thereby resetting the mechanism to supply gas 
under pressure for the predetermined programmed length 
of time as determined by the setting of the cams in the 
timer 36, which after the programmed time will close 
the parallel connected micro-switch therein associated 
with that phase of the operation to again initiate operation 
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of the valve motor 69, as before, to index it to a position 
such that the “Teilon” bushing 55 is again sealed off 
against the inner Wall of the valve body 40, this time 
midway between outlet ports 41a and 41b. This cycle of 
operation continues throughout the 360° rotation of the 
multiple outlet valve, the valve body being provided with 
as many outlet ports as are necessary to accommodate 
the number of wells on the lease, it being understood that 
two index lugs 73 are provided for each such outlet port, 
one to align the rotor with the outlet port and the other 
to align the rotor with the wall median between adjacent 
ports, and it will also -be understood tha-t any or as many 
of the outlet ports may be closed off as desired, and any 
scheduled stops may be eliminated by merely removing 
the corresponding lug, or lugs, 73, and of course the 
programming of the entire cycle of operations, and all 
phases thereof, are fully and independently adjustable 
for suitable programming to meet the demands and desires 
of the operator. 

Having thus described my method and apparatus for 
automatic gas lift operation of oil Wells, it will be apparent 
to those skilled in the art that the method and apparatus 
which I have provided is highly efficient, entirely auto 
matic, and economical in the use of gas in this closed 
system which provides for the recycling yof the operating 
gas and the temporary storage of excess gas in one of the 
wells on the lease, but that many modiñcations and changes 
may be made without departing from the spirit or scope 
of my invention as defined by the app-ended claims. 

I claim: 
1. Apparatus for automatic gas lift operation of a 

plurality of oil wells having an outer casing, intermediate 
tubing within said casing and inner tubing within said 
intermediate tubing, comprising a multiple outlet valve 
with an outlet connected respectively to the intermediate 
tubing in each of said Wells for supplying operating gas 
under pressure thereto selectively, a gas and liquid 
separator connected to receive gas and liquid from the 
inner tubing in each of said wells, an oil and water 
separator connected to receive liquid from said gas and 
liquid separator and adapted to separate oil from water 
and separately discharge the same, an operating gas 
storage tank operatively connected to supply gas under 
pressure to said valve, pump means operably connected 
to supply and maintain gas under pressure in said storage 
tank within predetermined limits, pipe means interconnect 
ing said pump means with the gas outlet of said gas and 
liquid separator for supplying gas to said pump means, 
and a pipe line interconnecting the casing in one of said 
wells with the gas outlet of said gas and liquid separator 
for conducting excess gas from said gas and liquid sepa 
rator to said one of said wells for temporary storage of 
excess gas therein. 

2. Apparatus according to claim 1 wherein said valve 
is indexed in selectively supplying gas to said wells and 
including motive power means and timer means operia 
tively connected to said valve for indexing said valve to 
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supply operating gas under pressure to said wells accord 
ing to a predetermined program. 

3. Apparatus -according to claim 2 including a bleed-oit 
valve operatively connected to the pipe line interconnect 
ing the casing ‘of said one of said wells with the gas 
outlet of said gas and liquid separator. 

4. Apparatus for automatic gas lift operation of la 
plurality of oil wells having an outer casing, intermediate 
tubing within said casing `and inner tubing wit-hin said 
intermediate tubing, comprising a multiple outlet valve 
with an outlet connected respectively to the intermediate 
tubing in each of said Wells for supplying operating gas 
under pressure thereto selectively, said valve being indexed 
in selectively supplying gas to said Wells, a gas and liquid 
separator connected to receive gas and liquid from the 
inner tubing in each of said wells, an oil >and Water 
separator connected to receive liquid from said gas and 
liquid separator and adapted to separate oil from Water 
and separately discharge the same, an operating gas storage 
tank operatively connected to supply gas under pressure 
to said valve, pump means operatively connected to supply 
and maintain gas under pressure in said storage tank 
within predetermined limits, pipe means interconnecting 
said pump means with the gas outlet of said gas and liquid 
separator for supplying gas to said pump means, motive 
power means and timer means operatively connected to 
said valve for indexing said valve to supply operating gas 
under pressure to said Wells according to a predetermined 
program, a pipe line interconnecting the casing of said 
one of said wells with the gas outlet of said gas and liquid 
separator and a bleed-oit valve operatively connected to 
said pipe line. 
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