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Cllﬂ’ord M Peters, Longwew, Tex., asmgnor, by
- mesne assignments, to Garrett 011 Tools, Inc.,
Houston, Tex., a corpora.tmn of Texas -

Apphca.tlon October 17 1946 Serla,l No. 703 913

~ This mventlon reTetes to improvements in
‘methods and apparatus for gas lift dumping and
producing of oil wells, and more particularly to

( Cl

an Improved conetructlon and errengement of

_vertlcelly successive dumpmg end Workmg valves -
‘and methods of operetmg the same. Accordmg
‘invention the hydloste,tlc heed of 'oil is

dumped either thr ough the tubing or the casing

other of these ‘pipe’ etrmgs "A novel - valve is

con]unctlon with this type gas lift operetzon

The dvmpmg

at their lower ends and ere connected with the

interior of the Well casing only at a point 1hte1- )

‘whereas the Wo1k1ng valves =
are connected with the well tubmg only at a point

~intermediate their ends and are open to the in-

: 't&I’lOL of the well casing only at their lower ends. o

 In the cases of extremely deep wells it is some-  than are encountered in wells of ordinary depth.
'.tw:oes desirable to utilize more than one set or '

- series of dummng ve,]ves
. tional dumping valves may . be installed in a
~+  similar manner as the wor king valve and at posi-
- tions intermediate the first mentioned dumping .
- tel»fee and .the Worklne valve,

. will not provide the memrqom preeeules at the &
--__Workme vaive. | |

In this case addi-

- The ennple ‘velves of the p1 esent 1nve11t1on

0 avoid the f‘Omp_{E‘th of conetructlon and un-

~ reliability of aciion more or less characteristic
R or’ veltes Wh}.ch e:n:x:xplo;sr a pﬂot oute1 elemem-, fm .

T_hie, ..-_however, |

and thereafter the oi] is: produced through the =

103-233) o

-}'-opera,tmg the mem valve member end utllize- |
a construction in WhICh the main VELIVB member |
is balanced against the bellows so as to cancel
out the back pressure of the casing or ‘tubing on
‘the main valve member and provide for oper- -
~ation of- the mem va,lve member directly by the |
© bellows. |

The effeetwenees of the velve constructlon of

| -the present invention is further enhanced by a
10

‘provided that is espeelelly adepteble for use in -

check Velve element, unconnected with either

the main valve. element or the bellows, Whlch acts

-~ as-an automatic guard against the back flow
Heretofore it has been 2 nre,ctlce to both dump L

"_'the hydroetetm o:n.l heed and produce the well

20

of oil through the working valve from the tubing
- into the well casing in the event of valve failure.
~ through the same pipe string that is either well 15
. tubing or the well casing. In. contrast to the
- procedure her etofore used the present mventmn .
o contempletes dumping the head: through one of
these pipe strings and prodacmg or ﬂowmg the
well th1 ough the other, by which novel procedure-.

_-substentlelly ereater working pressures can be

In the ordinary gas lift methods, wherein the

working and dumping valves: are ell connected to

dump . through the same: pessege that is either =

:.the tubing or the casing, failure of the bellows

of eny of the upper valves and consequent leak- -
20 ing ‘thereof causes them to actuate with the

o workmg velve thereby chsruptmg the entire set

readily obtained at the bottom of the wells than |
“have heretofore been available. ‘This is especmlly
. desirable 111 ploduome deep Wells bv ga,s hft:

| | -,methods o
. 'The pf'esent mventlon furthe1 oontempla,tes L
;the provision of arrangements and construction -
o of valves, for carrying out the novel procedures
dmclcsed herein, in e.ccordence Wlth Whlch the
Velvee end the working velvee are es-
- sentially the same-in eonetructzon differing only
o -:m the manner of: the1r connectwoh with the well
| tebmg and with the space between the tubing _-
and the interior of the WeTl ceemﬂ*s and in the
- pressure settmge of the velvee
- walves areé connected with the well tubing only

20
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40

up. This can only be remedied by pulling the
tubing and repe,mng Or replacing the defectwe

'velve or Velves and - restormg the string in the
" hole.

~ costing several thousand dollars.

,Thls is a very expensive underteklng, often
In contrast, in

accordance with the present invention, once the
-well head has been dumped and the well is in
production - through the Workmg valve, failure =
“of the. bellows of any of the dumpmg valves does
- not affect operation of the set up, since the pres-
‘sure’ Wlthm the casing is usually greater than
that within the tublng, and maintains the main
- valve clo.sed Also a check valve is provided to

‘prevent flow of gas into the tubmg in event the .
~ ‘main valve fells |

Thus the prlma,lv obJect of the present inven-

tlon is to: provide for a, more eﬁ.lc1ent and less
_expensive gas lift production of oil wells, and
especially to make practical and economical the

- operation of wells of greater than usual depth

. which require operating pressures much greater

45 3

 the event

- While the working valve is mtect once the well
‘has been produced. -

¢ar -

A further important object of thls invention
is to provide valve construction for carrying out

~the primary object of the invention, which,
- besides being characterized by unusual simplicity
in constructlon and rehebﬂz.ty in action; elimi-.

nates the usual neceSSJ.ty to pull the strmg in -

of failure of eny of the dumpmg valves

.Other important obJects ‘and edventeges of

-thls mventzon will be eppalent flom the follow-__- |
‘_mg descnptlon and the dmwmgs appended th‘"l e~
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to, wherein merely for purposes of 111ustlat10n

- a, spemﬁc but non-limiting embodlment of thls'
- invention is set forth In detml

In the drawings:

PFig, 1 is a general view shewmg a well casmg
in vertical transverse cross section, and & poriion

of o well tubing therein in side elevation, with
a plurality of valves constructed. in accordance
“ with this invention connected thereto, the lower-

- most valve acting as the working valve and the
~upper valves as dumping valves. = |
- Fig. 2 is a fragmentary transverse Veltmal see-
tion on an enlarged scale taken through one side
- of the well tubing, showing in side elevation one- .

15

- of the valves arranged for use as a dumping

valve and the manner of its assecmtmn with the

tublng

4

have a:ny effect on the seating or unseating of

the main valve element 24, the areas of the bel- |

lows bottom and valve element exposed to this

- pressure are adjusted so the resultant forces

thereon are equal and opposite in direction, and
this may be accomplished by forming the valve
seat area equal to the ef‘fectwe area of the bel-

- lows exposed to the pressure surrounding the bel-

‘lows.  This provision is made S0 that the main
10

valve element 24 is operated only by the bellows

.~ 19 through the connection of its stem 23 with

the bellows bottom 20 in response to the casing

pressure exerted against the portion of the valve
~encircled by the seat.

The valve housing 16 further compnses a

 lower section 31 having a reduced upper part 32

Fig. 3is a fragmenta,ry transverse vertical sec-—' |

- tion on an enlarged scale taken through the
upper part of one of the valves arranged for use

" as a working valve and showing its assocmtmn

. ~ with the well tubing..
- Fig. 4 is a similar view taken through the lower

- part thereof.

Fig. 5 is a, s1m11ar view taken through the lewer -

| extremlty thereof and,

Fig. 6 is a horizontal Sectmn t:a.ken through.

: Fig. 4 on the line 6—6. |
- Referring in detail to the drawings, the nu-

_ meral 7 generally designates a well hole contain-

“ing the pipe string or well casing 8, within which
- is arranged the inner pipe string or well tubing
9 terminating at its lower end in the perforated

~element (@ located at the well bottom. The cas-

 ing has a well head i1 at its upper end above the
- ground surface 12 1ncludmg the tubmg pipe 13
and the casing pipe 4. |

A vertically - successive plurahty of dumpmg'
valves A connected with and mounted on the well -
- tubing 9 at intervals abhove the working valve B

located near the lower end of the tubing above

the packer {9, constitutes a set or series of valves.
In anh ordinary deep well a single set or series of
dumping valves may suffice, whereas in the case

of a well of extreme depth several valves con-

" nected as B may be required, as pointed out

20

threaded into the housing 16 to hold the main

valve seat 28 up in place against a shoulder 33.
The housmg section 31 is provided internally

with a cage 34 confining to axial movement

therein a cylindrical check vaive 35 having a

. hemispherical lower -end 36 adapted to engage
the seat 37 only while the check valve is in a de-

pressed pesition, as shown in Fig. 4.
‘The check valve seat 31 is held up in place

~ against a shoulder 38 by a reduced portion 39

30

35

threaded into the lower end of the housing sec-

tion 31, said reduced portion 39 forming a part

of the slotted cage 40 in the case of the working

valve B shown in Fig. 4, or of the union 41, in

the case of the dumpmg valve A shown in Flg 2.

The slotted cage 40 is open to the space. be-
tween the interior of the casing 8 and the ex-
terior of the well tubing 8 for Workmg valve op-
eration, with the nipple 26 connected with the

" interior of the well tubing as shown in Pig. 4.

- For dumping valve assembly the nipple 26 is
m communication with the space between the

~ well tubing 9 and the interior of the well casing

49

8, ag shown in Fig. 2, and a fitting 42 is employed

~ to connect the union 41 with the well tubing 8,

so as to establish communication of the lower
end of the valve with the interior of the weli

tubing 9 instead of with the interior of the cas-

hereinabove, in which- event a portion of the

" “hydrostatic head is dumped through the tubing -
9 down to the bottom workmg valve B and pro-.

" duced therethrough.
. The valves A and B are substantially the same
1n construction, and, as shown in Figs. 2 tfo 6 of

the drawings, comprises a cylindrical housing 16

closed at its upper end by 2 plug 17T containing a

" needle valve device 18 for adjusting g response of

ihe bellows {9 which is held in place 111 the upper

part of the housing by the plug 11.

- The lower end 29 of the bellows is ad] acent to

g partition 21 provided with a bore 22 in which
" works loosely the stem 23 of the main valve ele-

‘ment 24 located below the partition 2§, so that
pressure camn act through the bore 25 of a mpple_ |
26 opening through the side of the housing {5
at a point slightly below the partition, on bothh

' - the lower end 20 of the bellows and the upper end
21 of the main valve element 24, while the

hemispherical lower part of the main valve ele-
~ ment is seated in the seat 28 whose top 1s level
 with the lower side of the nipple bore 29. |

| The main valve element 24 loosely fits the bore
“of the housing but has a rim 29 on its upper end

5 ing 8 as in the case of the working velve

The fittings 42 are angulated to act as shields

~ for the lower ends of the dumping valves A when
-~ lowering the string into the casing., Upper

shields 43 are provided on the wel]l tubing for

60
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the upper endg of the valves to protect them in
pulling the string, while similar reversed shields

84 are employed on the well tubing belew the'
working valves, as shown in Fig. 5.

Since, as already mentioned, the bellows bot-

- tom 290 and main valve top 21 have similar areas

eXposed the back pressure from the well through

the nipple 26, with the main valve element 24

seated, exerts the same pressure downwardly on
the main valve member 24 as upwardly against
the lower end 29 of the bellows 18, so that there

" is no tendency for the main valve element 24 to-

be unseated or opened by this back pressure.

" Therefore, the only well pressure which can open
“or unseat the main valve 24 is pressure coming

" through the lower housing section 31 of the valve,

| elther through the sletted nipple 49, in the case :
of a working valve B, or thlough the fitting 42,
in the case of a dumpmg Valve A a,nd unsea,tmg -

0

B to form & seal with a soft metal sealing ring 36
- gffixed to the lower side of the partition 2{ when

the main valve element is in its raised position.
In Qrder that the tubmg beck pressure Wlll not

5

the check Valve 35. -
The checl.z. valve 35 serves 011157 as such in vhe

‘event of failure of the main valve element 24, in
~which event the check valve acis 1o prevent back

flow from the well tubing 9 into the well casing 8 -
in the workmg Velve hook up In the dumpmg_



. tubing pipe 13.°

valve hook up the check Valve prevents back ﬂow

~ of fluid from the casing into the tubing. - o
- As already herein explained, failure of any of

. the dumping valves A above the working valve B,
after producing of the well has started, will not

© distupt the system and require pulling of the
- string for repair or replacement of the defectwe
- dumping valve A while the working valve B is in

 the casing 8 being greater than that within the

2, 629 336 ”

6.

| _vmusly a time controlled 1nterm1tter may be em-

* of the invention without departing from the scope |
thereof, it is to be understood that all matter

ployed to control the introduction of actuating

pressure to the tubing and casing 1n 'the con-
ventional manner.

“As many possible embodlments may be made

_ - herein described or shown in the accompanying
operatlve condltlon beoause the pressure within

10

- tubing 9 while the well is bemg operated seats

~ the check valve as well as the main valve. .
- It is beheved that the operatlon of this 1nven—

tion is obv1ous from the foregoing desomptzon; |
. In dumping the hydrostatlc head of a well
o equlpped as described hereinabove, the oil within

- the tubing 9 is forced outwardly - thelefrom'

- through the dumplng valves A info the casmg 8
by applying gas pressure to the pipe 3.

. . Sufficient gas pressure- is apphed downwardly
S '-".through the tubing pipe 9 to open all of the
o dumplng valves A with the oil accumulated above

- the upper dumping valve A. When the oil head,
. now in the casing, has been lowered below the =

R .-uppermost valve A, the gas pressure is succes-

~ sively reduced so as to open only the successive

L The
- uppermost valve A may have its bellows set to
S 'fopere.te at the highest desired pressure, such as
- 1000 p. s. i. with the next lower valves A set to-

~ operate at grad1ent1y lower pressures, such as 800
~ p. s. i, the pressure settings of the valves A being
o -progresswely lower to the lowest dumping valve

. A. The working valve B, below the lowermost -

o .dummng valve A, is set to operate at a relatwely
""_-hlgh pressure, such as 1000 p. s. i, |

15

drawmgs is to be 1nterpreted as 111ustrat1ve and
not in a limiting sense.
Having described my 1nventlon I claim: |
in an ocil well System 1nolud1ng a well hole a

- well tubing and a casing spacedly surrounding
sald well tubing in the well hole, a gas lift valve -

system comprising a plurality of upper pressure
actuated dumping valves and g lower pressure

| aotuated working valve mounted in the ‘Space

20

25

‘between the casing and the tubing, said valves
- each prowdmg communication means between

the tubmg and casing, said dumping valves being

of the fluid pressure loaded type and vertically -
- spaced along said tubing with downwardly suc-
ceeding dumping valves charged with sticcessively
lower pressures so as to close at successively lower
~ gas pressure and dump successively lower portions.

~of the oil head into and through said casing,
- means communleatmg with the tubing for intro-

30 -

. ducing gas under pressure into said tubing to
effect dumping of the oil head through the dump-
‘ing valves and the casing, said working valve
.bemg of the fluid pressure loaded type and spaced

a below the lowermost dumping valve, said working

. sponse: to casing pressure when such pressure

valves A therebelow and not the valve A next

‘ahove. During thls time the worklng va,lve B

| 'remams closed as will be understood. | -

S When the oil head has. been dumped through :
L -_,.the casing 8, the gas pressure is switched to the
- casing pipe 14, from which it enters the working .

_-valve B upwa,rdly through the slotted nipple 40

~ and displaces the working valve check valve 385.

When the pressure in the space between tubing

- .'9 and the inner wall of casing 8 is sufficient to
.overcome the settmg of the bellows (9 of working

40

valve ha,vmg a main valve element exposed to
easmg pressure Whl(‘:h is charged to open in re-

exceeds & predeuermmed amount, a check valve

- in said working valve preventmg flow of fluids

from the tubing into the casing through the

, working valve, and pipe means communicating
with said casing for introducing gas into s ald o
- casing under pressure sufficiently great to open

~sald working  valve and force upwardly through

45

o valve B, the main valve element 24 is raised to '

' - open position eway from its seat 28 and the
- gas under pressure passes through the nipple
- bore 25 into the well tubing 9 in a big slug which

and through outlet 25.
'-'“_Well through working valve B,

in bellows 19 of the Worklng valve.

50
' serves as a piston to elevate the accumulated

0dl therem to the tubing head and out of the
In its raised position the rim
- 29 on the upper end 21 of the main valve element
. 28 engages the soft metal ring 30 to seal off the
- bellows 19 and ‘prevent its being damaged by
. . possible excess Dressure in casing 8 and to con-
' fine the flow of high pressure fluid through the
"?i'workmg valve to the space below the valve hous~
- ing partition 21, -
When it is desn'ed to stop productlon of the';--
‘the pressure in'
___;;oasmg 8 is lowered until it is less than the setting
| Main valve
- member 24 is then forced downwardly by the

- 80

5
~ bellows until it again seats upon seat member

. 28, closmg off the flow of fluid under pressure

o
o

 the tubing aooumulated 011 head sta,ndlng above | -

the workmg valve.
| CLIFFORD M. PETERS.- |
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