
Jan. 5, 1943. F. S. TUTTON 2,307,171 
SYSTEM AND APPARATUS FOR FILOWING WELLS 

Filed Dec. 15, 1939 4 Sheets-Sheet 1 

ig 35 

Z*X\, 2 Z 

42 | K-1 *zK\?* 

XXXAN 

| N A M FRED STUTON 

G?3 NTOR. 
| | E. 1. BY" reat (S. Cak 

ATTORNEY5. 

    

  

  

    

  

  

  

      

  

  

  

  

  



Jan. 5, 1943. F. S. TUTTON 2,307,171 
SYSTEM AND APPARATUS FOR FILOWING WELLS 

Filed Dec. 15, 1939 

S 

| 

4 Sheets-Sheet 2 

|- 

FRED S.TUTTON 

X: G?; *Jotes. Case 
ATTORNEY5. 

  

  



Jan. 5, 1943. F. S. TUTTON 2,307,171 
SYSTEM AND APPARATUS FOR FILOWING WELLS 

Filed Dec. 15, 1939 4 Sheets-Sheet 3 

N N 

4. | | | * 
W 

E RKS |- ii *K 
Z? Y | X 

S 

| | 

O * A A Ó ? 
2. FRED STUTTON 

FIB8. Fig4. X: 
ATTORNEY5, 

| 

  

  

  

  

  

  

  

    

  

    

  

  

  

  



Jan. 5, 1943. F. S. TUTTON 2,307,171 

( 

13 A 
N 

92 

10 

?Na FiS14. N S 
NN" 

| B.15 FRED 5. Tutto N 
(?;* 

sy *Wiata 13644 
ATTORNEY5. 

  

  

  

  

  

    

  

      

  

  

  



Patented Jan. 5, 1943 2307,171 

UNITED STATES PATENT ofFICE 
2307,171 

systEM ANDAPPARATUs FoRFIownG 
WE AS 

Fred s. Tutton, Fort worth, Tex. 
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5 Claims. 
The in Vention relates to a system and appa 

ratus for filowingwells and particularly a system 
wherein accurate regulation may be had of the 
inlet to the Well of the liquid to be produced, 
the rate of introduction of the pressure fluid to 
flow the Well and lastly accurate regulation of 
the discharge from the Well so as to control the 
gas, oil and Water ratios. 
In the flowing of Wells by pressure fluid it 

has been found that each well is subject to 
peculiarities which it is dificult to determine 
prior to actual experimentation therewith, that 
these peculiarities Vary With different Wells and 
ewen in the same Well over a period of time, 
that some of the circumstances that effect a 
well are Wariations in the bottom hole pressure, 
the nature Of the formation from Which the 
floW Occurs, the relationship of the gas, oil and 
water to each other, the Specific grawity and Wis 
cosity of the oil and other fluids as well as the 
warious physical properties of the oil. 
With the foregoing conditiöns in mind the 

i present invention has been devised So that the 
System is adjustable to adapt itself to Warying 
conditions on each Well So asto control the inlet 
of fluid to the Well, to control the rate of pres 
sure fluid introduced to discharge the liquid 
from the Well, and to also control the rate of 
discharge So as to maintain suficient pressure 
upon the discharging liquid to control the gas, 
oil and Water ratios of the Well. 

It is one of the objects of the invention to 
provide a system for filoWing Wells Wherein the 
control Valves are Operated either independently 
or Simultaneously by an automatic regulator 
from the Surface. 
Another object of the in Vention is to prowide 

a particular type of bottom hole Valve Which 
may be regulated from the Surface. 
Another object of the invention is to prowide 

a series of flow Valves for a Well tubing Which 
can be adjusted and regulated either independ 
ently of each other or the entire series simul taneously. 
Another object of the invention is to prowide 

a solenoid operated flow Valve which has a plug 
Valve member: which can be rotated continuous 
ly in one direction to open, close or regulate the 
Valve. 
Another object of the invention is to prowide 

a form of Well head Which Will control the dis 
charge rate of the liquid therefrom. 

i Other and further objects of the invention 
will be readily apparent when the following de 
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(Cl. 103-233) 

Scription is considered in Connection With the 
accompanying drawings Wherein: 

Fig. 1 is a broken Wertical Sectional View of the 
tubing equipped with one of the flow walves of 
the present invention. 

Fig. 2 is a Sectional View of the Solenoid and 
the ratchet escapement used to operate the 
Valve. * 

Fig. 3 is a view of One of the Valves showing 
the Valve in Vertical Section. 

Fig. 4 is a section of the Valve in horizontal 
Section. 

Fig. 5 is a section across the tubing on the 
line 5-5 of Fig, 1. 

Fig. 6 is a diagrammatic View Of a Well Casing, 
tubing and Well head to Which the in Vention has 
been applied. 

Fig. 7 is a wiring diagram of the electric cir 
CuitS. 

Fig. 8 is a Vertical Sectional View of the bot 
tom hole Valve Which controls the inlet of fluid 
to the Well. 

Fig. 9 is a Section taken Online 9–9 of Fig. 8. 
Fig. 10 is a Side eleVation of the Solenoid Con 

trols for the bottom hole Valve. 
Fig. 11 shows a modified form of the contour 

of the walve, which modification is particularly 
adapted to take the thrust of the column of 
liquid in the Well. 

Fig. 12 is a Vertical Sectional View of the con 
trol head which may be used in the system. 

Fig. 13 is a section taken on the line 3–43 
of Fig. 12. 

Fig. 14 is a section taken on the line i 4–4 
of Fig. 12. 

Fig. 15 is a side elevation of the spindle in 
the control head. 
In Fig. 1 the Well bore is illustrated as con 

taining a casing 2 which extends down into 
the well to a point adjacent the production for 
mation and may carry a suitable strainer or 
Screen in Some locations to exclude Sand and 
other extraneous material While in other loca 
tions the flow is directly from the formation into 
the Well bore. 
This casing 2 carries a Well head 3 which has 

a swedged nipple 4 thereon which forms a seal 
about a string of tubing 5. This tubing may be 
controlled by a Valve 6. The head 3 also has 
the flow line connections 7 and 8 at: either side 
thereof which in this instance may communi 
cate with the annular space 10 inside of the 
casing and Outside of the tubing string 5. 
The tubing string may in some instances carry 

a packer intermediate its ends which packer 

  



2 
may be set to definethelower limit of the reser 
voir O inside of the casing and to form a Seal 
between the tubing and the Casing. 

* A series of flow Valves 2 have been incor 
porated in the tubing 5 and these may be spaced 
in the tubing at warious interwals depending 
upon the peculiarities of the particular well to 
which the system is to be applied. These filow 
valves are for the purpose of admitting pressure 
fluid to the string of tubing if the flow is to be 
upwardly thru the tubing or to discharge pres 
sure fluid from the tubing if a flow is to be re 
versed upwardly thru the Casing. 
installation will be described as utilizing pres 
sure fluid introduced thru the pipe 3 and the 
flow line 8 into the reservoir 10. This pressure 
fluid will be introduced into the tubing 5 thru 
the flow Valves i 2 so as to elewate the fluid 
in the tubing 5 and to discharge it from the 
upper end 14 of the tubing. 
Each of the flow walves f2 is of peculiar con 

struction in that it is made up of a coupling 20 
which has an opening 2 therein to admit or 
discharge pressure liquid. This opening has 
the valve housing 22 of Fig. 4 screwed there 
into and the valve member 23 in the housing 
22 is utilized to control the flow of this pressure 
?luid regardless of whether the flow is into or 
out of the tubing. Attention is directed to the 
configuration of the plug valve member 23 in 
that it has a hollow portion 24 which opens 
into the ports 25 so as to establish communi 
cation thru the valve. The fact that a rotatable 
valve member is provided permits opening, clos 
ing and adjustment of the Valve by rotating the 
valve constantly in the same direction, elim-. 
inating any reversal of the parts and prowiding 
a walwe which is unaffected by Variations in 
pressure. 
To actuate the Walve member 23 a stem 27 

is provided which projects from the housing 
and carries an escapement wheel 28. This Wheel 
is in the form of a ratchet arrangement which 
is adapted to be engaged by the pawl 29 on the 

i rod or core 30 of a Solenoid 3. The paw| 29 
is So piwoted that on upward movement it will 
cause the escapement wheel 28 and the Valve 
member 23 to rotate a portion of a turn but on 
downward movement of the core 36 the pawl 29 
will pass over the next adjacent tooth of the 
escapement or ratchet wheel so that by energiz 
ing the solenoid 3 the core 30 may be drawn 
upwardly to actuate the Valve. The escape 
ment Wheel 28 may have any desired number of 
teeth So that one or more than one stroke of 
the solenoid is necessary to open or close the 
Valve Or to obtain the adjustment desired. As 
shown in the illustrative embodiment of Figs. 1 
to 4, inclusive, a Single stroke by the Solenoid 
moves the valve 23 from open to closed position 
or wice Versa. The Solenoid 31 is suitably mount 
ed by brackets 32 on the coupling 20 and the 
electric circuit or cable 33 passes downwardly 
along the Side of the tubing and has the con 
mections 34 leading to the solenoid. Fig. 3 
shows this construction in Section whereas Fig. 5 
shows it in plan View along with a section of 
the tubing and the protective housing 35 which 
encloses the flow walve. A perforate plate 37 pro 
tectS the Valve against injury. 5 
A series of these Valves 2 will be arranged 

on the tubing as seen in Fig. 6 and for pur 
poses of illustration a wiring diagram is illus 
trated in Fig. 7 wherein the coils 40 represent 

2,807,171 
the coil of the solenoid 3 and the wiring rep 

i resents the circuits to these valves. Theswitches 

5 

The present 

30 

35 

40 

45 

5 3 

4 are arranged to control the warious circuits 
and by the manipulation of these switches 4 and 
the switches 42 it seems obwious that any de 
sired combination of one or more solenoids may 
be operated as desired, each solenoid. can be 
operated independently or they mayall be oper 
ated simultaneously as the circumstances re 
quire. * 

A Suitable transformer 43 is placed in the 
power line 44 in order to provide a suitable 
source for the circuit. 

If it is desired that the well be operated auto 
matically switching mechanism such as that 
shown in Fig. 6 may be used. In this construc 
tion a motor 46 can be arranged to turn the 
contact 47 so that it will sequentially engage 
contacts on the Switch. Such contacts will be 
electrically interconnected in a manner that 
rotation of the contactor 47 will close electric 
circuits, either simultaneously or independently, 
from the transformer 43' to the solenoids 12 
through the cable 33. It seems obwious that 
any desired type of automatic or manual switch 
ing can be provided in the system. - t" | 

In order to admit the fluid from the forma 
ton into the tubing string 5 abottom holevalve 
50 may be provided on the lower end of the 
tubing preferably below any packer on the tub 
ing and in a position to control the inlet filow 
to the tubing. This valve is made up of a hous 
ing or coupling 5 which has an axial bore 
therethru which bore carries the walve seat 52. 
This Seat is in the form of a tapered member 
which has the ports 53 therein. These ports 
may be of any desired configuration such as 
eliptical, circular, spherical and any other con 
figuration which might be found to be desirable. 
Arranged inside of the seat 52 is the bottom 
holevalve member 54 which is tapered to fit the 
inside of the Seat and has the openings 55 
therein which are arranged to be oriented rela 
tive to the ports 53 to open, close or adjust the 
Valve as desired. In order to resiliently hold 
this Valve member in its seat a coil spring con 
Struction 56 is provided which bears against a 
ring 57 on the valve member and against an 
*nchorring 58 which is threaded into the cou 
pling 51. In order to rotate this valve member 
aworm 59 and ring gear 60 have been provided. 
„The worm is rotated by the shaft 6 which ex 
tends across the coupling 5 as best seen in 
Fig. 9. x 

The Solenoids 62 and 63 may be carried by the 
coupling and the escapements to be operated by 
these solenoids are the same as the eSCapements 
28 previously described, as are the cores 30 and 
the pawi 29. These solenoids are energized from 
the Cable 33 which extends into the well along 
Side of the tubing. 

It Seems obwious that by proper manipulation 
of the Solenoid 62 and 63 the valve member Ilay 
be turned to any desired adjusted position so 
as to permit the full opening of the tubing to 
chcke down the rate of entry or to completely 
close the tubing as circumstances require. 

Fig. 11 shows a slightly modified form of this 
- bottom hole valve wherein the valve member 65 

75 

has a hemispherical configuration to fit into the 
hemispherical configuration 66 of the valve seat. 
Ananti-friction thrust bearing 67 is provided so 
triat the load of the column of fluid in the tubing 
will not interfere with the turning of the valve. 
The ports in this valve and seat can be aligned 



2,807,171 
by turning of the valve member as explained in 
connection with Fig. 8. 

Fig. 12 showsa sectional view ofa control head 
which can be applied to the upper end of the 
tubing 5 in. lieu of the walve 6 shown in Fig. 6. 
This head comprises a body 70 which has 8 
passage 71 extending upward?y therein and has 
a lateral filow line connection 72. The chamber 
73 is provided inside of the body and this chan 
ber has an outstanding spindle 74 which pro 
jects into the chamber 73. This spindle is hollow 
to provide a continuation 75 of the passage | 
and eliptical opening 76 defines this passage 75 
where it terminates in the periphery of the 
spindle 74. 

In order to control the rate of flow from the 
tubing 5 and the opening 76 aheador Valvemen 
ber 78 is deposited in the chamber 73. This Valve 
member is in the nature of a hollow cap which 
has an inside face 79 which is adapted to form 
a seal with the periphery of the spindle 74, both 
of these surfaces being tapered sothat a Seal ca 
be obtained without applying a great deal of 
axial pressure. This head or cap extends dowi 
wardly over the spindle and has an Opening 80 
therein which is in the nature of a choke So 
that when this opening is rotated to overlie the 
opening 76 then there may be a discharge from 
the tubing 5 which is regulated by the Size Of 
this orifice 80. The walve member 78 may have 
a plurality of different size orifices such as 8 
and 82 therein ora separate valve membermay 
be applied for each diferent size orifice. 
The valve member 78 is held in position by a 

gland 83 which is affixed to the body by the Cap 
screws 84. This valve is arranged to be turned 
by a handle 85 which carries a plate 86 which 
fits upon the non-circular portion 87 of the Valve 
member 78. A latch means 89 is arranged to 
engage with the teeth 90 on the periphery Of 
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water to gasor gasto oil may have considerable 
bearing upon the operation of the well and it is 
intended that the present apparatus will be 
Varied to control these ratios. In some in 
stances it is very desirable to maintain thegas in 
solution in the oil and to control the water ratio 
by exerting a back pressure or control upon the 
discharge from the tubing. In some instances 
the Valve 6 as seen in Fig. 6 may be utilized for 
this purposebut it has been found that a more 
accurate control can be obtained by a regulator 
head of Fig. 12. This head may be adjusted by 
having the properchoke or orifice in position to 
regulate the flow and in this manner the ratios 
of the warious components being produced may 
be Controlled. 
Itisto be understood that the control head of Fig. 12 mayor may not be used and that in view 

of the large variation in the peculiarities of the 
Wells that it is intended that the present inven 
tion instofar as the apparatus and its manipula 
tion is concerned may be varied greatly to cope 
with existing conditions. 
What is claimed is: 
1. Awell filowing system includinga wellcasing 

and tubing, a series of flow walves on said tubing 
Spaced allong the tubing to control the flow into 
of Out of Said tubing, an electrically operable 
means to actuate each flow walve to both opened 
and closed position, said means being operable to 

| actuate said valves either simultaneously or in 

35 

40 
the gland 83 as bestseen in Fig. 13 sothat the 
walwe may beset inany desired adjusted position. 
In order to facilitate operation of this Valve 

member a plug 92 has been afixed to the body So 
asto introduce a lubricant into the base of the 
chamber 73. In this manner the inside and the 
outside of the walve member will be lubricated 
and if desired the grooves 93 may be arranged in 
the periphery of the valve member to allow dis 
tribution of the lubricant. The packing 94 about 
the stem of the valve member will confine this 
lubricant. against escape at the top of the mern 
ber. 
In operation the partswill be assembled as seen 

in Fig. 6 and lowered into the well bore with or 
without a packer about the lower end of the 
tubing as circumstances warrant. Preferably 
the flow walves 12 are in closed position and the 
system will be manipulated to open the bottom 
hole choke 50 so asto allow the entrance of fluid 
from the formation. The elevation to which 
fluid Will, flow Waries in diferent Wells'and may 
be controlled by manipulation of the bottom hole 
Walve, When the desired body of liquid has en 
tered the Well the bottom hole Valve may be 

| closed if desired and the flow Valves Opened 
either Simultaneously or Sequentially as desired. 
The usual practice is to opem the upper Valves 
and flow of the head of liquid in the tubing by 
stages. The liquid may be partially or all dis 
charged from the tubing as desired, In Some 
instances the ratio of oil to water or oil and 
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dependently. * . 

2. Awelfowing system includinga well casing 
and tubing, a series of flow walves on said tubing 
Spaced allong the tubing to control the flow into 
Or Out of Said tubing, an electrically operable 
means to actuate each flow walve to both opened 
and closed position, said means being operableto 
actuate Said valves either simultaneously or in 
dependently, and a bottom hole walve aiso oper 
able either independently orsimultaneously with 
the Other said valves. 

3. A.Welfowing system including a well casing 
and tubing, a series of flow walves on said tubing 
Spacedalong the tubing to control the filow into 
or Out of Said tubing, an electrically operable 
means to actuate each flow walve to both opened 
and closed position, saidmeans being operable to 
actuate Said valves either simultaneously or in 
indenty, including electric circuits into the 
W81 
* Awelfowing system includingaweli casing 

and tubing, a series of flow walves on said tubing 
Spacedalong the tubing to control the flow into 
or: out of Said tubing, an electrically operable 
means to actuate each flow walve to both opened 
and closed position, saidmeans being operable to 
actuate Said valves either simultaneously or in 
dependently, including electric circuits into the 
Well, and a solenoid on each walve. 
i 5. Awelfowing system including a well casing 
and tubing, a series of filow walves on said tubing 
Spacedalong the tubing to control the flow into. 
or: out of Said tubing, an electrically operable • 
means to actuate each flow walve to a desired 90 
sition, Said means being operable to actuate said 
Valves eithersimultaneously or independently, in 
cluding electric circuits into the well, and sole 
noid. On each walve, with a ratchet escapement 
device Connecting each solenoid to each walve. 

FRED S, TUTTON, 


