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i 16 Claxms

: The present mventmn relates generally to de-
v1ces and apparatus for 1nterm1ttent1y flowing oil:.
from oil wells, and more particularly to 'what are-

known as bottom hole intermitters by means of

which oil is intermittently forced to the surface

by casing- pressure through tublnar ‘within the

casing in‘eycles. during g, portion of each of whwh :

. cycles oil is .permitted to rise to.a head in the
tubing above an intermitter valve while casing
pressure is-cut off, and durmg the other portion

" of which flow of oil'above the valve is cut off and
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casing pressure is admitted through ‘the valve to.-

~'blow the head or slug of oil, previously adm1tted
thereabove, to the surface. . -

...-The primary object of the present 1nvent10n is
the provision of an intermitter valve unit of the .
above type, which will be effective ‘and unfailing -

in action; which will be positive under low. différ~
entials of pressure, and which will. readily lend
itself to. disposition in "a- well either upon - ‘the
lower end of outfiow tubmg or upon an adjustable

. means of anchoring the same within such tubing

so as to open at its upper end therein. :
-In the accompanying drawing a preferred form
of the invention is shown, and will:now ‘be de-
+Scribed in detail with the understanding that such
modifications and: changes may be made therein,
as fall within the terms of the. followmg claims.
In the drawihg, which forms “a part of  this

“specification,"

Figure 1 is an enlarged detall view 1n Vertlcal
- longitudinal section, of the intermitter valve unit
of the present invention, and
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; this wall or barrler 42 the tubular liquid stem 43

depends with'its lower open ‘end’ below the wall,
the' latter being- otherwise lmperforate to"effec=

- tively  prevent upflow-‘of liquid except: throuvh
“'said stem. Preferably the cross wall 42 is of tWo-

part constructlon with nacl;lng 44 between said
parts around the stem 43;
.The cross wall 82 also forms a statlonaly abut—

. ment for the upper end of a controlhnv spring

45 whose functlon Wil presently appear. ' The

‘ lower end of this spring engages a 'movable abut-
‘ment dlSC 48 adJustably threaded on the lower

end portion‘of stem 43'and normally held 1n ad-
Justed Dposition by a lock nut 47,
. The' cross. wall 42 is securely held between the

. upper mternally shouldered end of the lower sec-
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Figures 2 and 3.are enlarged. detail transverse ‘

" sectional views, taken. respectxvely on 11nes 22
and 3—3 of Figure 1,
By reference to the accompanymnr drawmg, it
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will'be noted that a cylindrical casing 14 houses

- the intermitter valve assembly of the present.in-

vention. As best seen in Figure 1,.this casing: I
is open-at its.upper. 'end where it is adapted for
connection in any suf table manner to the outflow.
tubing of an oil well, and is in communication at
its . lower end, through a foot valve 40, with a
tibing extension; {8 connected to, and dependmg
" from, ‘the lower, end -of the casing.’ It is'to be
understood that, in practice; the casing 11 will
open’ at its upper énd into the: outﬂow tubmg,‘
and that the depending tubing extsnsion 10 ‘will
open-at its lower end into the: ‘production zone of
‘the well, below the normal surface or level of ‘oil.

As best seen in Flpure 1, foot valve 40 is d1s-
posed in a lower section 44 of casmg it wh1ch
section” #1: also houses at its upper end a hori=
zontal cross wall or barrier 42. Centrally through
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tion 41 of easing 11 and the threadedly connected
lower énd of .an intermediate valve section 48 of
said . casing; the latter forming’ thetein a valve
cyhnder and havmg radial gas or préssure re-.
ceiving openings through the lower portion of its
wall, as seen at 49,:°

Within, the valve or cyllnder sectlon 48 is g
sl1dably mterﬁttlng piston 50, s1tuated above the
openings” 49, and clamped on an ax1a1 tube 51
whose lower threaded . end is "engaged’ by a
threaded ‘box on the upper end' of the liquid stem
43 with Wthh the tube &1 ig’ commumcatmgly
alined.

The plston 0 which has an annular serles of
openings 93 therethrough parallel to its axis for
the upward passage of casing pressure entering
the openings 49, has an upper head 54, connected
thereto by a reduced neck portmn 55. The head
54 is'in the form of an upwardly taperlng frustum
of.a cone, and forms the main Or pressure valve
being adapted when the pzston 50 is in upper-
most position; to  seat, upwardly agalnst a - valve
seat ring '56. This ring is fixed in the upper sec-
tlon 51 of. the casing LI, the lower end of Whlch
section is threadedly connected to the upper, end
of valve section 48. . -

The axial tube 51 has an, eXternal Shoulder 58
ahove the valye head 54 and an upward extension
59 termmatmg at its-upper end in a valve head
80 within a vertmally tubular valve housmg 61.

" This housing 61 has at its lower end an internal
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flange 62 forming a valve seat on wh.lch the Valve

head 60 seats in'a downward direction when the

plston 50'is in its lowermost pos1t1on asin Flgure
1, to thus prevent outflow of l1qu1d r1s1ng through

lthe stem 43 and tube 51.

The housing /60 is’ clampeéd ax1ally ‘of,” and

e "spaced from; the upper casing section’ 51, through
55

& cross wall 63, by means of a cap member 64,
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which closes the upper end of the housing so that
the latter thus forms a champer around the upper
end of the liguid inlet chanuel through stem 43
and tube 57,

The cross wall 63 has an annular series of
openings therethrough around the housing 81, to
permit of upflow of liquid from the well when
the valve 60 is unseated, and vpflow of gas pres-
sure when the vaive 54 is unseated. These valves
plainly move ‘as a unit, with the tube 51 and
stem 43, one bemg seated when the other is
unseated. . .

. It is obvious from the foregoing that when the
intermitter valve unit in its casing {1 is lowered
and ‘anchored within a well, it may be positioned
at a point where the extension tubing 10 de-

pends into the liquid of the well, with the-con-.

troling pressure inlet openings 48 above the liquid
level. As thus positioned,. casing gas pressure
above the liquid level enters the said openings
- 49, such pressure acting on the liquid in the well
and in connection with the intermittent valve

since it is commonly prevented, by the use of .

a. suitable packer (not shown) from passing di-
rectly into the well tubing or casing.

In F1gure 1 the parts of the intermitter valve
unit are shown with the gas or pressure valve
54 lowered from its-seat to.the position it as-
sumes during the upflow of gas pressure for the
blowing of a column or slug of oil upwardly in
the well tubing to. discharge, the parts being
held in this position by liquid pressure on valve

60 plus the tension of controling spring 45 as

well as the back pressure, caused by the rising
liquid head, on valve 54 and the upper surface
of piston oﬂ When, however, the column or slug
of oil in the tubing has been discharged, and
there is a consequent pressure drop above the
intermitter, casing pressure against the lower
surface. of the piston 59 immediately starts up-
ward movement of the intermitter valve unit.
The initial upward movement of the piston
50 unseats the-liquid- control valve 60 against
the. closing pressure of -liquid thereon, and
" against the tension of spring 45, and since valve
60 is thus relieved of closing pressure when un-
seated, the piston then quickly completes its
upward movement until pressure control valve
54 is seated upwardly against seat ring 56 with
substantially g snap action.
The pressure ¢ontrol valve 54 being thus closed
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on valve 54 gradually increases until this pres-
sure, plus the adjusted tension of spring 45,
reaches a point where the valve 5& is forced
downwardly against the seating pressure of the
gas acting upwardly against the same and its
piston 58. Thus we commence the second por-
tion of the cycle of operation with the unseat-
ing of the gas control valve followed by the seat-
ing of the liquid control valve 88, so that fur-
ther upflow of liquid into the well tubing is cut
off, and the rise of casing pressure is provided for.

It is plain that with the valves positioned as
just above described, the second portion of each
cycle of operation continues until the previously
formed column or slug of oil in the well tubing

‘has been raised therein, and finally discharged,

bringing about a pressure drop in the tubing
above valve 54 as first above set forth.

In ‘the above operation, the adjusted or set
tension of spring 45 controls the volume of oil, or

- in other words the height of the column of oil,
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which rises above the intermitter valve . unit,
since it cooperates with the hydrostatic head or
weight of the column in forcing the closing of
the liquid valve and the opening of the gas pres-
sure valve.

_The lower seat area of valve 80 is somewhat

larger than the area of stem 43 but less than

the total upper area of said valve and stem, and
the upper seat area of valve 84 is somewhat
larger than the area of piston 53 but less than
the combined area of its lower surface and the
lower surface of the piston 50. Thus the closing
force on each valve, when seated, is greater than
the force tending to close the same when open,

, S0 that a snap action results during each move-

40

ment of the connected valves from one ‘position
to another.

As an example of the operation, let us assume
that at an adjusted position of the intermitter

_ valve assembly with respect to the normal level

and liquid control valve 60 being open, liguid

- from the well flows upwardly from the extension
tubing - {0 under casing pressure,.lifting fool
valve 40, and passes through stem 43 and tube
51, valve housing 6!, past .valve 68,
casing of the intermitter above pressure valve 54,

The rising liquid thus passes through the in-
termitter unit and continues upwardly into the
well ‘tubing into which- the unit..opens until a
hydrostatic head or column of oil is formed in
the said tubing.. The ultimate height of this

‘liquid column in ‘the well tubing is, of course,

dependent upon casing- pressure, that is, gas -

pressure in the casing on the. surface of the
~lquid in the well. 'This same pressure is-also
acting against the lower surface of valve 54
‘a;nd the lower surface of the piston §0 so as {o
hold the pressure valve 54 closed. Thus during
the first portion of each cycle of operation, the
gas contrel or pressure valve 54.1is closed, and
the liquid valve .60 is open, "with liquid ﬂowmg
upwardly into the well tubing 13.
As the coiumn-of liquid above the mtermﬂ:ter
valve. unit increases, the pressure of such liquid

1
o

into the
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of liquid in the well, the. casing pressure would
raise & column of 011 400 feet in, the tubing, the
pressure of which column increases from Zzero
at the top thereof to a maximum at the level -
of liquid in the well. TIf it.is desired to permit
only a 150 foot column to rise, the spring 45
can be adjusted and set to add to the pressure
of a 150 foot column sufficient tension to cause
shifting movement of the valve unit downwardly
when g column of that height is above the unit.
Thus a.column of oil of a desired height may be
formed during the first portion of each cycle, and
blown out during the second portion of each
cycle.

Since casing pressure on the surface of the
oil in the well brings about rise of the column
of oil in the well tubing during the first portion
of ‘each cycle, it is obvious that the time of
completing -the column above the intermitter
valve unit may be effectively controled vertically
adjusting the intermitter valve unit toward and

away from the normal level of oil in the well.

The closer the intermitter valve unit is to the
level of well liquid, the greater the pressure of
the rising column of oil in the tubing and the.
faster the oil will rise therein to the point
where, with the cooperation. of the tension of
spring 45, it will shift the intermitter valve unit
for the start of the second portion of each cycle

- of operation.

It is a well known fact that in-intermitter
valves operated by a head of fluid in the outflow
tubing or eduction passage there is a tendency

“for velocity flow during the filling period to
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create a ‘false pressure head-in ‘the "eduction
passage, which tends to open the gas’valve pre-
maturely. This is: particularly true: when. flow-
ing wells which have-high bottori hole presstres,
~or:when the submergence: of the tubing exten-
. sion-18-or; tail piece is great; as ' when. the Wellhis
. Put ‘on-production: after: being . idle ‘for’ a . time.
In‘the present invention 'thé .extension:of. the
gas valve body in’ the -liquid: flow chamber, and
the restricted opening through the'body, causes

a.pressure drop ‘across the body:when: fluid flows:

therethrough 50 as to thus counteract the above
mentioned: disadvantage. : st
- Having. fully described
-~ What s claimed. ds, 7 w7l L
1. Ina well flowingidevice; o body . adapted
. for insertion:in a well Pipe, having ‘an eduction

passage, a.liquid-passage; and. a passage for the ‘

entrance of gas:to forcerielevation of*liquid
through' .the eduction . passage, ‘combined: gas
pressure and liquid. pressure flow ¢ontrol means
movable as a unit' within said body and forming’
a part of the liquid passage, spring means’asso-
ciated therewith for urging the control'means to
gas flowing position, and a pressure surface cn
said control .means ‘responsive  to 'gas’ bressure
for urging the control means t6 liquid flowing
- Dosition, e T e e
2. In a well flowing device, a body adapted for
insertion in a well pipe and having a gas flow
. bassage, ‘a liquid flow 'passage, and an"eduction

. passage through which liquid, entering through .

said.liquid passage; is elevated

ed by gas: entering
through  said - gas bassage;

“closure | members

for the. said gas ‘and liquid- passages,” mov- 3
able as a unit in said body and forming arpart

the: present invention,

3

- tion passagé by. gas. entering ‘through the: gas

10

passage, unitary. valves on:said liquid flow pas<

‘sage. member. influenced in:operation by pres-

sure in:the gas and liquid passages for opening
and-closing the gas and liquid flow passages, thé
valves: being so- constructed-and arranged that -
the force holding either one of said-valves closed
is greater than the force tending to close either
one:of said valves when it is open. oo
= 6. In'a well flowing device adapted for inser-
tion"in a- well pipe, an-eduction passage, a gas
flow passage, and a liquid flow passage member;
arranged to cause:liquid, entering through the
liquid passage, to be elevated through the educ=
tion passage by gas entering: through the gas

‘passage, Unitary valves on- said liquid flow-pas=

sage member influenced in operation by pressure

in the eduction, gas flow and liquid fiow passages
for. opening and closing the gas and liquid: fiow
passages into::the eduction passage; the ‘valves
being so:constructed and arranged that the force
holding either one of said valves ¢losed is greate‘r
than' the force. tending to close éither one' of

. said valves when' it is open, .in order:to impart -

snap action ' to the opening and closing’ of’ the .

valves,

7..In a well flowing device adapted for inser-

- tion .in-a’ well; pipe, an’ eduction passage, ‘a gas
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flow passage, and a liquid flow passage, arranged
o cause liquid, -entering through' the liquid pas-'

..sage, to be elevated through the ediction pass

of the liquid passage, said members ‘having pres-
sure responsive areas, the gas flow ‘elosure mem-:

~ber having: less effective ‘Dressure responsive’ area
exposed to gas: pressure when the gas pressure -

L bassage is open than when said passage is closed.
~-:3.:In ‘a’ well flowing device- adapted:for inser-
tion in a well pipe, means forming an eduction

bassage, a gas flow ‘passage and a liquid flow

passage, unitary valves’on-‘the “li‘quid_ flow pas-
. sage means influenced in ‘operation by pressure

- in:the gas passage for opening and closing the -
gas and liquid flow bassages and ‘causing liquid,

entering through the liquid passage to; beele-

vated through the: eduction passage by gas enter-
ing:through the gas passage, the valye controlling
:gas-flow being S0 constructed and arfanged that

‘the force holding said-gas ‘valve'closed is. greater-

.than' the force tending’ to. close ‘said gas valve
when it'is open. T e

4. In a well flowing device adapted for inser-
tion in a well pipe, an eduction passage, a gas
flow ‘passage, and a liquid flow Dassage member,
arranged to cause liquid, entering through the
liquid passage, to be elevated through the educ-
tion passage by gas entering through. the gas
passage, Unitary valves on said-liquid- flow pas-
.’sage member influenced in operation: by. pressure
in the liguid passage 'for. opening -and ; closing
the liquid and gas flow passages, the valve con-

trolling liquid flow being so constructed and: ar-

> ranged that the force holding. said liguid valve
closed ‘is greater than the force tending to-close
said liquid valve when-it isiopen. - B
5. In a well flowing: device agapted for inser-
tion in a well pipe; an eduction. passage, a gas
flow passage, and: a laquid flow passage member;

‘hold ‘said gas ‘valve .closed
5 liquid valve open. -

.bassage,

sage by gas entering. through' the gas passage, &
gas: ‘control ‘valve . influended ~'in' ‘operation by -
pressure-in. the eduction passage for opening and
closing the' gas flow :passage intc the eduction
bassage,: and :a liquid ‘control - valve connected
to the gas control valve: for positively opening
and closing the liquid flow passage into the educ-
tion:passage as the gasvalve s respectively closed

‘and opened, the said.gas control valve snd liquid

flow . passage’ being --such -that velocity - flow
through the liguid flow passage transmits a clos-
ing force-to said gas valve, tending ‘to. yieldably
and:thereby hold the

+8. In-a well flowing device adapted. for-inser-

tion in.a well pipe, means: forming. an’ ediiction

bassage, a-'gas flow .passage ‘and..a liquid flow

arranged - fo. - cause ' liquid, entering

through : the - liquid passage, to be - ‘elevated

through the eduction passage by gas -enfering
through the gas bassage; a ‘gas: valve ‘contfollled )

. by pressure in the eduction passage for opening

.60

being - in patt through
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and ‘closing ‘the gas fow passage - into: the ‘educ-
tion passage, yieldable mesans .tending to unséat
the gas valve, a liquid: valve:controlled by the
gas valve for ‘Positively ‘opening and closing ‘the
liquid flow - passage ‘into the!:-eduction passage
as the gas valve is respectively closed.and-opened;
sald -valves: being connected and movable &8 3
unit to positively unseat one valve when the other
valve is seated, and the said liquid flow passage
the 'gas control valve.
whereby velccity. flow of Jiquid-through the lq-
uid passage with the liGuid valve open,tends
to transmit to-the gas valve an influenhce yields
ably holding the latter in closed position t¢ thus
defeat . false  pressure in: the eduction passage
resulting. from' velocity flow  of Nquid, 00
-9..In a -well" flowing device adapted-fof"in‘-

. ..sertion-in & well pipe, means forming an educ-
“tion passage; a gasiflow bassage-and  a liquid

arranged-to -cause ‘liquid, entering. through the

liquid passage, to be elevated through the educ-

%

flow-passage, arranged ‘to cause liquid, entering
through- the -liquid- passage, ‘to  be ‘elevated
through the eduction' passage by igas ‘entering
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through the gas passage, unitary valves, one of
which is effective to open and close the gas flow
passage into the eduction passage, and the other
of which is effective fo open and close the liquid
‘flow passage into the eduction passage under
control of the gas:valve as the latter is respec-
tively: closed and opened, the valve unit being
controlled by pressure in the eduction passage
to unseat one of -said valves when the other is
seated, -adjustable: means yieldably urging. the
gas valve ‘to unseated position "and the liquid
valve .to seated position, and means whereby
velocity flow of liguid through the liquid flow
passage ‘with :its valve open, tends -to hold the
gas valve .in seated position against any false
pressure in the eduction passage’ resulting from
such:velocity flow of the liquid.
+-10.-In" a bottom hole intermitter, a casing in-
cluding: a liquid compartment and a gas pressure
compartment, and: having a pressure receiving
aperture opening into said gas compartment, an
intermitter: valve .including. a vertically  chan-
neled body slidable in.the casing ‘and having a
. gas valve member, and an axial liquid flow stem;
one end of which has a valve head and the other
end portion of which depends into the liquid
compartment, spring means adjustably in- con-
- nection with said valve for urging the same away
from:. the liquid compartment, s valve seat in

the casing in connection with -which said gas 3

valve ‘member seats in~an upward direction in
the upper position of the valve, and means form-
ing a liquid chamber in the casing and in which
the said valve head is vertically movable; said
chamber having a lower opening for eéommuni-
- cation with the casing and a valve seat around
said opening in connection with which the said
valve head: seats in a downward dlrectwn when
the valve is in its lower position.:
11, In a bottom hole intermitter, a casing in-
cluding a lower liquid compartment and an upper
pressure . compartment, and having pressure re-
ceiving ‘apertures opening- into said upper com-
partment, an intermitter valve including a ver-
* tically channeled body slidable in the casing above
sald -apertures and having an upper valve mem-
ber, and an axial liquid flow stem the upper end
-of which has a valve head and the lower portion
of which depends into the lower compartment,
spring means .adjustably in connection with said
valve for urging the same downwardly, a valve
seat-in the casing in connection with which said
valve member seats in an upward: direction -in
the upper position of the valve, and means fortn-
ing a liquid chamber .in the casing and in which
the said valve head g vertically movable, said
chamber having a lower opening for communi-
cation with the casing and a valve seat around
said opening in connection with which the said
valve head seats in a downward direction when
the valve is in its lower position. -
) 12. In-a bottom hole intermitter, a casing in-
‘ cludmg a lower liquid compartment and an upper
pressure’ compartment, and having pressure re-
ceiving apertures opening into said upper com-
partment, an intermitter valve including a ver-
tically - channeled - body slidable in the casing
above said apertures and having an upper valve
member, and an axial liquid. flow stem fixed
through said bedy and valve member, the upper
end of which stem has a valve head and the lower
portion of which depends into the lower com-
partment, spring means urging the valve down-=
wardly, and valve seatsin the upper compartment
of the casing on which the valve member and

valve. head respectwely seat in the upper and
lower positions of the intermitter valve.
13. In a bottom hole intermitter, a casing in=
cluding a lower liquid compartment and an upper
5 pressure compartment, and having pressure re-
ceiving apertures opening into said upper com-
partment, an intermitter valve including a verti-
- cally channeled body slidable in the casing above
said apertures and having an upper valve mem-
10 ber, and an-axial liquid flow stem fixed through
said ‘body and valve member, the upper end of °
which stem has a valve head and the lower por-
tion of which depends into the lower compart-
ment, spring means urging the valve downward-
15 ly, and valve seats in the upper compartment of
the casing on which the valve member and valve
head respectively seat in the upper and lower
positions of - the intermitter valve, the relative -
areas of said valve meémpber, valve head, and seats
20 being such that the closing force on the valve
member and valve head is greater when they are
seated than the closmg force thereagamst When
they are open.
14,'In a bottom hole 1nterm1tter an 1nterm1t-’
25-ter valve movable as a unif, comprising an inter-
mediate piston member having an axial hollow
stem projecting above -and below the same and
affording a lengthwise liquid passage, said stem
having an enlarged head at its upper end provided
0 with a- downwardly- facing valve surface there-
around above -the piston, -said piston having
_ lengthwise fluid passages therethrough independ-
ent of said liquid passage and an upper valve
member provided with an-upwardly facing valve
35 surface spaced. below the Valve surface of the
stem head. -
. 15. In 2 bottom hole 1nterm1tter a casing hav-
. ing pressure receiving wall openings, an intermit-
ter. valve comprising a body slidable within said
40 casing above said openings, an axial hollow stem
fixed-through said body and extending above and
below the same, and vertically spaced valve mem-
bers on said body -and the upper portion of the
~8aid stem, valve seats within the casing arranged
45 to be alternately engaged by said valve members;
a guide member for the.lower portion of the stem
and closing the casing around the said stem below
the pressure receiving openings, and spring means
anchored on said guide member and adjustably
50 in . connection with the said lower portion of the
stem, exerting a force tending to seat one of said
valve members and unseat the other. :
- 16. In a bottom hole intermitter, a casing hav-
ing an intermediate partition and wall openings
55 spaced above said partition, a hollow stem form-
ing therethrough a liquid flow channel and mov-
ably disposed axially through the partition with
portions above and below the latter, a spring ad-
justably in connection with the lower- portion of
sy said stem and bearing against said partition to
move said stem downwardly, & piston fixed on the
upper portion of the stém and slidably interfit-
ting the casing above the said wall openings; said
plston having vertical pressure channels and an
G5 upper pressure valve member, a valve seat ring
within the casing against which said valve mem-
ber seats in an upward direction, means forming
a liqiiid chamber within the casing having a lower
opening ‘and a valve seat around said opening,
70 and a valve head on the upper end of said stem
within said liquid chamber to seat on said seat
thereof in a downward direction when the pres-
sure valve head moves downwardly away from )
said seat r1ng )
75 - : CHARLES M. O'LEARY.



