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:My -invention - relates to - flowing - devices - for
-wells, the flow: being-accomplished by the expan-
sive force-of :compressed: air-or: gas.

_The principal -cbject -is to. provide: means for
getuating ~the- valves ‘by “pressure ~gcting -on &
jarger area than-that of ‘the valves.

sAnother. equally ~important: object is to .pro-
vide-means for preventing-the valves from-open-
ing ~prematurely, due to:gas -~breaking “through
the well liquid or due to slippage of’ the well
liquid in the eduction tube.

-Another -object: isto provide means for caus-
ing ‘g well ‘to:flow through the tubing from pro-
:gressively Jlower "levels :by pressure “fluid from
within the casing admitted :through -devices
spaced-at intervals in’the tubing and by the em-
‘ployment-of identical means,” to-causeia well to
“flow by stages through-the casing by -air or gas
pressure in:the.tubing.

‘A further object is to provide valves tliat will
seat -and 'seal off “with rgreater force: and cer-
tainty than can’beaccomplished by valves now
employed in the art. -

Another object.is “to throttle the -amount of
pressure “fluid ‘passing ‘each -valve at high pres-
sure so that ‘the valves "and “seats ‘will not -be
abraded.

A further object .is to automatically throttle
the pressure ‘fluid. admitted througheach device
according to theload to belifted.

~Two -valves are movably balanced between two
springs in ‘the .path of the pressure ‘fluid ~em-
ployed -as the lifting force, ‘sach valve being
adaptedito-reguldte the inflow "of pressure “fluid,
and -finally ‘to c¢loge on its seat and cut ‘off “the
irflow -of pressure fluid at a predetermined “aif-
ference bétween the value of ‘the pressiire fluid
and ‘the'load:tobe lifted by it.

“Fn rcarrying -out this “invention, air ‘or gas n-
der ‘pressure ‘in the casing ‘callses ‘a ‘column of
well “liquid to upstand 'in the “tubing, or alr 'or
gas pressure ‘in the tubing causes a ‘column of
well “liquid ‘to upstand in the ‘casinz. In either
event, air or gas is diseharged through the de-
vices, spaced ‘at intervals in'the tubing, the larg-
est vélume of air or gas being discharged itito
the upstanding ‘column through the widest open
device which is ‘the ‘one nearest to the ‘base ‘of
the upstanding liquid column. The ‘valves in
the devices above the one mearest to the base
of the upstanding -cchimn are progressively
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proportion to the lightening pressure -of theup-
standing “column at each- higher device "above
the base of the upstanding: column.’

‘I-attain the foregoing -objects by mechanism:il-
lustrated ~in -the -accompanying drawings, -in
which— ) :

Tig. 1 is-an installation plan ‘of the ‘device in-
stalled in a well. ‘ ‘

Fig. 2-is mainly a longitudinal section ofthe
preferred- émbodiment -of tHe invention. . :

Fig. 3 is a-cross-section ‘on the line-8—3; Pig,2.

.Pig, -4-is mainly "a -longitudinal -section-of - &
slightly modified form of the valve mechanism.

Fig. 5 is a cross-section on-the line 55, Fig.2.

‘Pig.-6 isa longitudinal section of ‘a-paodified
form ‘of the invention. : e

Fig, 7 is mainly a longitudinal section of an-
other-modified fortm -of-the valve construction.

Tig. -8 -is mainly -a -longitudinal -section -of -2
further ' modified form of ‘the -valve -eonstruc-
tion. i

Tig. 9'is a cross-section-on the line-8—8, Fig. 6.

Fig. 10 is a cross-section on the line -10—10;
Flg. 6. . } ) . . e

Similar reference characters refer to.similar
parts -throughout the several views. -

The -nipple portion 3-of the device is adapted
to-have threaded.connection with the couplings
24 .of the 'tubing string 2. These devices ‘within
the casing 1 are spaced in the tubing at intervals
which may vary from approximately 150 to 300
feet. .

The anchor string T, below the: tubing 2, may be
landed upon the bottom of the well boreS. The
intake or discharge nipple 8, having lateral open- -
ings 6a, admits the well liquid if the well-is be-
ing -flowed through the tubing, and-becomes ‘the
lower -air -or gas discharge from the -tubing if
the well-is being flowed through the-casing.

The perforations |4 admit the contents of the
producing formation 19 -into the well casing.
The pipe 2 -may be employed to- admit-external
gas under pressure into:the well, or may be used
to -convey -excess gas away -from the well. The
casing head &, which may be-of any other con-
ventional design, ‘may be -employed proximately
sbove the -ground -surface & to effect 5 seal be-
tween the casing -{ and the tubing-2. i

The upper end of the tubing 2 may extend to
a fow fank, if the well is being flowed through

" the-tubing, or the flow line § may-extend to the

neaver to ‘their closed positions, -dwe to the fact -

that the force tending to close =all valves con-
tacting the upstanding ccolumn is the-same, while
the force resisting such closing diminishes in

55,

fAow tank if the well is being flowed through the
casing. .

It the well is to be flowed through the tubing
2 and 'does not -produce enotigh gas to flow it,
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input air or gas may be supplied for that pur-
pose into the annular space Ig through the pipe
{2. Pressure fluid will be supplied through the
tubing 2 if the well is to be flowed through the
casing.

In flowing through the casing, i. e. the an-
nular space lq, the pipe 12 ordinarily will be
closed. In flowing through the tubing, the pipe
§ will be closed.

Within the shell 3a, which may be formed
integrally with the nipple portion 3, the valve
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mechanism is resiliently supported between two -

coiled springs 13 and 14, installed under some
compression. :

The proximate ends of these springs engage
upon packing rings 25 and 25’ which rings are
slidable within the bore 3¢ and over the upper
projection of packing housings 26 and 26’. The

bore 3¢ may have a diameter such as one to one.

and one-half inches. ‘The springs 13 and 14 have
their extreme ends engaged upon plug base 32
and lower end plug 29, respectively. These
springs may be of equal force.

Both movable packings 24 and 24’ are con-
stantly under compression from the springs, and,
on account of the sloping interior surfaces of the
housings 26 and 26’, these packings are constantly
urged against the surface of the bore 3c.

The upper valve member 18 and the lower valve
member 19 are held abutted together by the
flanged outer extremities of upper valve retainer
20 and lower valve retainer 21, threadedly joined
together as appears in Fig. 2. The U cups 22
and 22’, which may be of leather or any other
tough, yieldable substance, fit snugly over the
upper tubular portion of the lower valve retainer
21. ‘These cups, which may be replaced by any
other suitable form of packing or by metallic
rings, are separated by the ring 23 and secured in
position by the outer flanges of retainers 29
and 21, o

The assembly of parts 18 to 25’, both inclusive
which has a close sliding fit. within the polished
bore of chamber 3¢, will be referred to as the
movable valve assembly. ‘

The difference in pressures obtaining above and
below the movable assembly will be referred to as
the differential, which is the difference between
the value of the pressure fluid and the back pres-
sure of the well liquid at any level in the upstand-
ing column, caused by the pressure fluid.

.The opposed valve seating and unseating forces
operating upon the movable assembly are equal,
except the back pressure of the well liguid in the
upstanding column which varies according to its
place in that column. .

- The slot 34 in the partition wall between nipple
8 and shell 3a places the upper end of the movable
valve assembly in open communication with the
interior of the tubing, and the outer slot 3e places
the lower end of the valve assembly in open com-
munication with the annular space {a. The mov-
able valve assembly, resiliently supported between
the coiled springs 13 and 14, bas the central open-
ing 18b adapted to be closed by the valve [8a when
it-engages the seat 15a, or by the valve 1%a when
it engages the seat 16¢. This assembly is a float-
ing barrier between the inside of the tubing and
the annular space 1o of the casing and, therefore,
is always subject to be actuated by the pressure
differential. The valve seats 15¢ and (6¢ limit
the piston travel between the slots 3d and 3e.

The ports 20¢ and 21a and the annular spaces
200 and 21b provide that pressure fluid will ex-
pand the U cups (or compress the packing if
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packing be employed instead of cups) on the side
of the greatest pressure. The compressed pack-
ing 24 and 24’ will sweep the wall of the hore 3¢
clean ahead of the cups or packing 22 and 22’ as
the valve assembly moves in either direction.

The governor enlargement {7g is of slightly
less diameter, such as 1 to 5 thousandths inch,
than the smallest inside diameter of the open-
ing 18b through the upper and lower valve mem-
bers 18 and 19, these places of smallest diameter
being proximate the upper and lower ends of these
members. The central opening 18b through the
valve members 18 and 18 enlarges from their outer
ends toward their proximate ends where the en-
largement {7a has greatest clearance within it,
such as 1% to & inch. 'This opening is the only
communication between the inside of the tubing
and the annular space lg, except through the
nipple 6 or through the bottom end of the tubing.

The upper end of bore 3¢ is harmetically closed.
The plug base 32 is closely received within the
extremity of this bore and landed upon the slight
internal annular shoulder 3f. The gland ring 28,
having an internal diameter slightly greater than
that of the smaller end of base 32 and an external
diameter slightly less than the diameter of the
opening in the end of shell 3¢ above the shoulder
3f, serves to compress the packing 223 by means
of the threaded engagement, between the plug 27
and the shell 3a.

The lower end plug 29 has threaded engage-
ment within the lower end of the shell 3¢. The
upper sloping end 3b and lower sloping end 3b’
of the shell 3¢ serve to guide the device through

5 irregularities in the casing.

Central of the bore 3¢, the upper valve rod 15
and the lower valve rod {6 each hes a threaded
connection with the governor rod 1. The valve
{8a is adapted to seal off upon the seat 15a, and
the valve 19q is adapted to seal off upon the seat
16a. The upper adjustment securing ring 30
has threaded engagement over the upper end of
the rod 15 and engages upon the packing 31 with-
in the upper end of the base 32. 'The lower ad-
justment securing ring 39’ has threaded engage-
ment over the lower end of the rod 16 and is
adapted to land upon an internal flange within
the upper end of the plug 29.

The governor enlargement i7g may be longi-
tudinally positioned relative to the valve assem-
bly by means of the threaded connections at
either end of the rods i5 and 16, as is apparent
in Fig. 2, the slots 15b, 165, 30, and 30a’ being
to receive tools in making such adjustments.

In all forms of the invention, the devices, pref-
erably, should be spaced apart in the tubing at
such distance that the well liquid between adja-
cent devices will weigh somewhat less per square
inch than the pounds per square inch of differ-
ential required to close the valves. Otherwise
stated, the force of the springs 13 and 14 should
be such that the differential pber square inch re-
quired to close the valves in the devices will ‘be-
somewhat more than the weight of the well
Hquid exerted per square inch between adjacent
devices. Such adjustment will cause the upper
valve to remain always open until the next lower
valve has been uncovered by well liquid.

The differential force required to close the
valve in all forms of the invention may be, for
example, 50 to 100 pounds per square inch. ‘This
ordinarily will require the valves to be placed-
150 to 300 feet apart. ) '

The value of the pressure fluid employed to
flow the well, in all forms of the invention, pref-
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erably, should be -at least twice or more than
twice the value of the differential necessary to
close the valves. -Obviously, increasing the value
of -the pressure fluid will increase sthe Tate of
liquid flow in either direction and vice versa.
The valves in all forms-of the:device are mor-
mally-open by the balanced :force of the opposed
springs 13 and 14 on either side of the movable
assembly, the valve closing -movement in either

direction heing :caused -by the pressure fluid on i

the -opposite side, which will -close either valve
at @ predetermined differential.

It will be understood that How -of well liquid
through the eduction -tube results from ‘the ex-
pansion of the .pressure fluid admitted into this
liquid through the devices.

Preceding  the -operation -of flowing :a well
through the fubing by means -of :a -construction
such as -that just .described, it is assumed that

the flow line 5 -and the tubing 2 are-both :closed ¢

by walves, not shown, exterior:of the well.

To fow the well through the tubing a valve
in the line 12 exterior of the well is opened to
admit into the annular space fa compressed air
or :gas of semewhat :greater value than thedif-
ferential required ‘to :close the valves in the ‘de-
vices, :if the well -does not produce ernough gas to

=

flow .it, then -open :the ‘valve (not shown) in the -

tubing 2. This will .cause the well liquid to be
depressed -in the casing to a level assumed 1o be
at A, and to upstand in the tubing to a level in-
dicated -at B. -All valves :above the upstanding
column «in -the tubing will be-closed then by the
greater -pressure below the movable valve as-
semhly than @above -it.
greater ‘helow than above this assembly, ‘because
the pressure ‘within the +tubing will ‘be bled -off
by-opening the valve in-thetubing. Al valvesin
the devices then will :be -open opposite the up-
standing column -of -well liquid ‘where the jpres-
‘sure of ‘this Hauid, plus the.compression foree iof
soring 13 is:greater than the pressure within the
annular space d¢., The remsining valves will
be -closed.

The enlargement Adq being normally in the
central position at the place of the -greatest by-
passing area throuwgh the ‘central opening #8&b
as-appears in Mg, 2, it is:evident that the great-
est volume of pressure fluid will pass through the
device and inte the upstanding liquid cdlumn
during the time .of least difference in pressures
above and below the:movable valve:assembly. As
the -differential dincreases, that s, as ‘the pres-
sure of the upstanding column within the tub-
ing diminishes at any device, the valve k8a will
approach its seat 185a. In this ‘manner, 'the
greatest volume of pressure finid is discharged
into the upstanding -column by dewices mearest
the hese of the liguid column and the velume of
such fluid is automatically diminished =s the
liguid load diminishes,due totheliguid being 8is-
charged from the well.

The valves in ‘the upper devices will close 'in
progression as the liguid level is lowered in fhe
casing and lower -devices are uncoverad tby ‘the
receding liquid. Each -device ‘is uncovered in
the gpen position of its valve, because .of the
slight differeritial there; ‘while the unper valves
close, due to increasing differential there as the
upstanding column of “well liquid grows Tighter
above them.

Now, to flow ‘the well through the casing, ad-
mit into ‘the tubing :2 .compressed :air ‘or ;gas of
somewhst ‘grester ‘valie than that reguired to
close the 'valves in 'the devices, and then open

The pressure will be ;
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the valve in the ‘fow line 8. This will cause the
well liguid to be depressed in the tubing to-a level
indicated at C and to upstand in the casing to &
level ‘indicated at D. All valves -above the up-
standing :column in the casing will beclosed then
by the greater pressure above the movable valve
assembly than below it. At -all levels above the
upstanding liguid column, the pressure will be
greater above than below this assembly, because
the pressure within the annular space 1a will ‘be
bled off by opening the valve in flow line 5.

All valves will be ‘open within the upstanding
column of well liquid where the-pressure-of the
lquid, ‘plus the compression force of the spring
14, is greater than the pressure within the ‘tub-
ing.

From the foregoing, it will be observed that the
pressure ftuid of proper value -within either the
casing or the tubing will cause the well fo flow
through the other conduit by means -of ‘these
devices.

The valve action :of the devices is similar
whether . the ‘well is flowed through the tubing
or through the casing. .

The -enlargement 1Ta¢ being normally in the
central position at the ‘place of greatest by-pass-
ing area through the opening (8b, as appearsin
Fig. 2, it is evident that the greatest volume ‘of
pressure fluid will pass through the device -and
into the upstanding liguid column in the casing
during ‘the time :of least difference in pressure
above and below the movable valve assembly. . As
the differential increases, that is, as the pressure
of the upstanding :column in the annular space
ta of the casing diminishes, the valve 8o will
approach its seat {6a. Tnthis manner, the great-
est volume of pressurefiuid is discharged into:the -
upstanding ‘column :in the casing by the device
nearest :the base iof the column, :and the volume
of such. fiuid is ‘automatically diminished -as the
Tiguid load diminishes, due to the liquid being

-discharged fromthe well.

Flowing through the tubing -ordinarily will re-
sult in more economical gas-oil ratios. Gener-
ally ‘speaking, sorly ‘wells of -great production
should be flowed through the cesing, but means
to clean wut well§ by occastonally flowing them
through the casing is an operating convenience
aniply justifying the installation of devices that
can be employed to flow through either the tub-
ing:orthe-casing.

“If the production of the well is to be obtained
by ‘fAowing throuzh ‘the tubing; hetter results will
be ‘obitained by enlarging the tubing toward the

: top of the well, ‘as illustrated in Fig. 1; hut if the

casing ‘flow is to be eniployed, the tubing may be
smaler and, preferably, all of ‘one size.

In Mg, 4 the comstruction is the same as in
Pig. 2, except that between the upper valve mem-.
ber 34 and the Jower valve member 35, a-governor
ring 36 is interposed. These three menibers, be-
ing ‘held in place by the fanged extremities sof
valve retaimers 20 and 214, provide a central pas-
gage for pressure sfluid, similar to the showing :in
g, 2. Theenlargement {Ta’ in'Fig. 4 is normal-
Iy 'oppusite the middle of the movable assembly,
through which it ‘has slight ‘clearance within the
central vortion o©of fhe central opening 3da
through the member . It will be noted ‘that
the ‘greatest passage way around the -enlarge-
ment 1Ta’ is gpproximately midway of the valve
travel in either direction. - This construction will
admit ‘through 'the opening 34a, extending
through thie niovable iassembly, exnly a Telatively
small quantity of pressurefiuid into the upstand-
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ing column at slight differentials, and gradually
will increase the amount, of pressure fluid so ad-
mitted to the maximum amount approximately
midway between the least and the greatest dif-
ferentials during which the valves will remain
open.

It will be observed in Figs. 2 and 4 that the
enlargements I7¢ and 11a’, respectively, will be
in the throat or smallest opening through one
valve while the other valve Is seating. This con-
struction prevents the seating valve (whichever
one it may be) from being cut by abrasive sub-
stances just before it seats, this being the time
when most cutting would occur, except for the
throttling action of enlargement i7a or i7a’ in
the throat of the other valve.

- For the valve assembly in Fig. 4, the size of
the largest passage around the enlargement {71a’
through the movable valve assembly, ordinarily
may vary between the equivalent of % to 14 inch
diameter circular openings, depending upon the
size of the eduction tube, physical properties of
the liquid to be lifted, and other well conditions.
In the throttling operation, the size of the small-
est passage-way may be, for example, ten per
cent or less, than that of the greatest passage-
way. - .
The governor enlargement [Te’ ‘may have a
straight portion adapted to have slight clearance,
such as .001 inch, with the central opening 34a
at ‘its three places of smallest diameter. This
straight portion ' will prevent the fuctuating
pressures in the eduction tube from instantly
changing the size of the opening through the
throats at the extreme ends of the opening 34a.
The enlargement iTe in Fig. 2 may be similarly
constructed for the same purpose. :

In the meodified form, Fig. 6, parts 45 to 5,
both inclusive, will be referred to as the movable
valve assembly. The nipple portion 27, and the
shell 37Ta may be cast integrally, the inner slot
37d communicating between the nipple and the
shell and the outer slot 37e communicating be-
tween the shell and the annular space fg with-
in. the well casing. The shell bore 37c has a
smooth finished surface between the slots 31d
and 37e. The movable valve assembly has a close
sliding fit within this bore, the valves being adapt-
ed to seat and thus confine the piston travel be-
tween the slots.  The sloping shell ends 37b
and 37b’ serve as guides through the well casing:

The upper governor pin base plate 41 lands
upon the upper small iternal annular shoulder
31f. The packing 40 is impinged between the
upper surface of the plate 41 and gland ring 39
by the top plug 38. The upper end of the bore
3Tc is thus hermetically closed. The lower gov-
ernor pin base plate 41’ lands upon the lower
small internal annular shoulder 37/’ and is se-
cured thereby the bottom plug 238’.

The coiled spring 43, installed under some com=

pression, is engaged between the upper plate 41

and the upper packing gland ring 58 of the mov--

able assembly. The spring 44, similar to the
spring 43 and likewise installed under similar
compression, is engaged between the lower plate
41’ and the lower packing gland ring 5%’.

- The upper pin base 42 has threaded connec-
tion with the plate 41, and the lower pin base 42’
has threaded connection with the plate 41’. The
tapered pin 42a depends centrally of the opening
through the upper valve member 45, and the
tapered pin 42a’ upstands centrally of the open-
ing through the lower valve member 45. The
greatest clearance between each of these pins and
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the member into which it extends, may vary from
the equivalent of a circular opening 15 to % inch
diameter when the valves are open, as shown in
Fig. 6, to a clearance of 1 to 5 thousandths inch
when the valves are closed. The valve 85°.is
adapted to engage upon the valve seat 42b and
the valve 46’ is adapted to engage upon the valve
seat 42b’.

<. The governor pins 42a and 42a’ may be arcu-
ately tapered as shown and preferably each
should have a straight portion a having a close
valve-like fit within the mating valve members,
the straight portion a being for the purpose of
preventing the valves from fluttering due to the
frequent difference of high and low Dbressure
areas in the flow tubing.

The continuous central ‘opening 45e through
the movable assembly communicates with the en-
larged openings within the extremiities of the
valve members 45 and 46. These openings con-
stitute the only path for pressure fluid to enter
the upstanding column of well liquid during the
flowing operation. a

The upper valve member 45 and the upper
valve sheath 45g are made separately for manu-
facturing convenience, pressed together and se-
cured by the weld 46d. The upper valve flange
45b has pressure fluid openings 45¢c. The lower
valve member 46, for manufacturing convenience,
is pressed info the lower valve sheath 46a¢ and-
secured there by the weld 46d. The lower valve
flange ‘46b, having pressure fuid obenings 46e¢,
and the upper flange 45b, confine between thém
the U cups 47 and 471’, these cups being separated
by the ring 47a." The upper movable packing 48
is confined within the annular housing 49 by the
gland ring 59, slidable over the upper membsr 49,

-and contacting the upper spring 43. The lower

movable packing 48’ is confined within the annu-
lar housing 49’ by the gland ring 50’, slidable
over the upper member 49, and contacting the
lower spring 44. The upper U cup 41 is ‘adapted
to be expanded and urged against the wall of
the bore 37c by pressure fluid acting from above
through the openings 45¢ and the annular space
51. Likewise, the lower U cup 47’ is adapted to
be expanded and urged against the wall of the
bore 3%c by pressure fluid acting from below
through the openings 46¢ and the annular space
51’. The inclined portions of the packing hous-
ings 49 and 48’ are adapted to urge the pack-
ings 48 and 48’ against the wall of the bore 31c.

The movable assembly is secured together by
the threaded connection between the upper valve
member 45 and the lower valve sheath 46a, as
appears-in Fig, 6.° '

Fig. 7 illustrates a modification ‘which is the
same as shown in Fig. 6, except for the valve
mechanism and portions of other parts omitted
between the lines a—b and c—d. = -

The movable assembly, as illustrated and de-
scribed in connection with Fig. 6, will be assumed
to'be installed within the central broken out por-
tion of Fig. 7. :

The upper valve seat member 52, having the
valve seat 52a¢ adapted to engage the valve 53a,
has threaded connection within the plate 41.
The lower valve seat member 52, having the
valve seat 52a’ adapted to engage the valve 53a’
has threaded engagement within the plate 41,
said valves and valve seats being similar and op-
erating in apposition to each other. The ex-
treme-ends of valve members 53 and 53’ have
tapered central openings, the diameters of which
enlarge outwardly of the valves 53q¢ and 83a’, re-
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spectively. These openings communiecate: with
the central passage 45e and: constitute the only
path:-through the movable assembly for pressure
fluid to: pass into the upstanding column. ‘The
clearance between the shell of member 53 and
the member: 52 and the clearance between the
shell of member 53’ and the member 52" may be
the-equivalent of a circular opening ¥'’ to %"’
diamieter when. the valves are open, as in Fig. 7.
This. construction automatically throttles the
amount-of pressure fluid which may passithrough
the device as the differential inereases-by the di-
minishing clearance between- tlie male and- fe-
male members of the valves as they close.

A: straight portion b of the valve members 53
and 52’ may have a close slide valve fit' over the
end of the members 52 and §27 in order to- pre-
vent. sudden changes of pressures- within: the
eduction. tube from causing the valve to waver
and-chatter.

Fig, 8 illustrates a further modification but is
the same as that shown in Figi 7, except: for
slight changes in the valve construction. The
movable assembly; except as to the valves; will
be understood to be the same as that shown- and:
described for either Fig. 2.or Fig. 6.

The upper valve seat member 54 has-a seat 540
adapted to engage the valve B55a¢ of the upper
valve member 55. The lower valve seat member
54’ is similar to the upper member 54, and has
within it a seat 54a’ similarto the seat 54g which
engages the valve 85¢’ in apposition te the valve
55a. The upper governor pin member 85, having
threaded engagement within the member 54; has
a pin 56a adapted to be closely received within
the central opening 55b through the member 55
as the valve seats. In apposition, the lower gov-
érnor pin' member 58 has a similar pin 56a” re-
ceived within the other valve 53¢, similar to-the
valve 554. o :

1t will be understood that the central opening
55b extends through the movable: assembly, the
central portion of which is broken away, as in
Fig. 7.

The central opening within the member 54,
preferably, is arcuately tapered, the normal
clearance between the members 54 and 53, when:
the valve is open, being the equivalent of a cir—
cular opening of % to s inch diameter. The
clearance between these members may be one to:
five thousandths inch when the valve is closed.
A similar relation exists between the lower valve
member 55 and its mating member 54",

The pins 58¢ and 56a’ prevent sudden changes

of pressure in the eduction tube from suddenly

forcing the valves open during high differentials
and also protect the valve seats from becoming
abraded by sand or other abrasive substances
frequently present in the pressure fluid.

The installation and operation is the same as
heretofore described for the preceding embodi-
ments.
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After any cessation of the flowing operation .

through the tubing, it is apparent that the mov-
able assembly will be forced upon its nether valve
by the weight of well liquid in the tubing above
it if a check valve be provided in the tubing any-
where between the nipple § and the.lowest flow~
ing device.

The diameter of the movable valve assembly
being many times greater than the diameter of
the valves, it is evident that much greater force
will be imparted to the valves in their movements
and upon their seats than would result from ap-
plying the valve actuating force to the same area
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as that-of the valve, as is-the-present practice
ih:devices-employed for a similar purpose:

The- installation: and: operation of the devices
is: essentially the same in all forms: of the in-
vention,

Comparatively low: gas-liquid-ratios result; from
the low- starting pressures and:the- metered. flow
of pressure fluid’ in: combination with-the seeure-

- 1y seating valves: operated. by a- Balaneed- piston;

as-above set oub. -

1t is- obvious that many mechanical changes,
substitutions and adapbations- may be-madewith-
in the scope and purpose of this invention as
comprehended by the stated objects- and -ap-
pended claiims, and I reserve the: right- to- make
such changes, substitutions: and’ adaptations. -

What is-claimed: -

1. A device of the class: described comprising-a
valve-body having a passageway’ between the ex-
terior and the interior thereof; & pair of spaced
aligned valve seats in said passageway; an: ori-
ficed piston movable  in - the: passageway and
adapted to: maintain: sealed engagement with the
walls thereof, the orifice in said piston ineluding
outwardly facing valve seating surfaces, and
means resiliently urging said pisten-to a position
intermediate said valve seats; there being spaced
openings at opposite sides of said pisten: -and

leading respectively from- the passageway to the

exterior and interior of the valve body so- that
pressure fluid is metered in its- flow- through the
openings, passageway and piston; and: a movable
packing at at. least-one end of said orificed- piston
engageable by said means-and urged- into sealing
engagement with the walls of the passageway.

2. A device of the class deseribed: comprising a
valve body having a passageway between the ex-
terior and the interior thereof, opposed valve
seats incalisnment within said passageway, a-mov-
able valve assembly within the passageway, said
assembly including a piston having an' axial pas-
sage in alignment with-the valve seats; eutwardly
facing valve seating surfaces on the piston; and
means: for metering the volume of fiiid flowing
through. the piston when- the valve seats and
seating surfaces are:out of’ engagement; said pas-
sageway including spaced ports-at opposite- sides’
of said: assembly leading respeetively to: the im-
terior and-exterior of the valvebody, -~ = -

3. A well flowing device- comprising a- valve
having a body with a passageway affording com~
munication from the exterior to the-interior of
the body, a valve assembly movable axially of
and sealably engaging the walls of the passage-
way, said valve assembly having a passage there-
through, outwardly facing valve seating surfaces:
in said passage, spaced opposed valve seats in.
glignment with said valve seating surfaces, and
means resiliently urging said assembly to-a posi~
tion: intermediate the valve seats; said passage-
way including spaced ports at opposite sides of
said assembly leading respectively to the interior
and exterior of the valve body.

4. A well flowing device comprising a valve
having a body with a passageway from the ex-
terior to the interior thereof, a valve member
movable axially of the passageway, said member
having an opening therethrough and converging
toward the ends of the member, outwardly fac-
ing valve seating surfaces at the ends of said
opening, a valve rod passing through the opening,
opposed. valve seats on said rod adapted to be en-
gaged by said valve seating surfaces, and an en-
largement on the rod within the opening for gov-
erning flow of fluid therethrough,
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5. A well flowing device comprising g body hav-
ing a passageway from the interior to the ex-
terior thereof, a valve assembly movable axially
of the passageway, said assembly having an open-
Ing therethrough, a tubular valye member fixed
in said opening, enlargements in the ends of the
bore in said member, the walls of said enlarge-
ments including an outwardly facing valve seat-
ing surface, and oppositely facing valve seat
members in alignment with said valve member
and adapted to enter the enlargements and meter
the flow of fluid through the tubular valve mem-
ber,

6. A well flowing device comprising a body
having a passage from the interior to the ex-
terior thereof, a valve assembly movable axially
of the passageway, means resiliently holding said
assembly at a predetermined position within the
bassageway, sald assembly having an opening
axially of the passageway, a tupular valve mem-
ber fixed in said opening, enlargements-in the
ends of the bore in said member, the walls of said
enlargement including an.outwardly facing valve
seating surface, and. oppositely facing valve seat
members in alignment with the valve member
and - adapted to enter said enlargements and
meter the flow of fluid threugh the tubular valve
member, - )

7. A .well flowing . device comprising a body
having a passage from the interior to the ex-
terior thereof, a valve assembly movable axially
of the passageway and sealably engaging the
walls thereof, said assembly having an opening
therethrough, said opening being enlarged at its
ends, an outwardly facing valve seating surface
at each end of the opening, and pair of opposed
valve seat members on opposite sides of the as-
sembly and in alignment with said opening, said.
members being adapted to enter the ends of the
Qpening,to_meter the flow of fluid through the
bassageway. - ... ... .. E Sl
- 8."A well flowing device comprising a body
having a passage from the interior to the ex-
terior thereof, a valve assembly movable axially
of the passageway and sealably engaging the
walls thereof, said assembly having an axial
opening therethrough and the inlet and outlet to
and from said passageway being at opposite sides
of said assembly, outwardly facing valve seating
surfaces in said opening, and opposed valve seat
members in alignment
valve seat members and opening being relatively
contoured so that liquid fowing through the

opening is metered by relative telescopic move-

meht thereof as the valve seating surface ap-
proaches the valve seat.

. 9. A well flowing device comprising a valve

having a body with a passageway from the ex-

terior to the interior thereof, an annular piston
within said bassageway, a stationary rod passing

with said opening, said
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- through said piston, a governor enlargement on
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sald rod within the opening in the biston, and
resilient means normally holding the piston in a
predetermined position relative to the enlarge-
ment, the opening within said piston being con-
toured so that fluid is variably metered through
the passageway by differential fluid pressures be-
tween the interior and exterior of the valve body,

10. A well flowing device comprising a valve
having a body with a bassageway from the ex.
terior to the interior thereof, an annular pistor.
within said bassageway, a stationary rod passing
through said piston, a governor enlargement on
said rod within the opening in the piston, and
resilient means normally holding the piston in a
predetermined position relative to the enlarge-
ment, the opening centrally within said piston
having a slight clearance with said enlargement
and successively converging and diverging out-
wardly therefrom whereby fluid is metered
through the passageway by differential fluid pres-
sure between the interior and exterior of the
valve body. .

11, A well fiowing device comprising a valve
having a body with a passageway from the exterior
to the interior thereof, an annular piston within
said passageway, a stationary rod passing through
5aid piston, a governor enlargement on said rod
within the opening in the piston, valves on the
ends of said piston, spaced valve seats on said rod
adapted to be engaged by said valves, the open-
ing within said piston being contoured so that
fluid is variably metered through the bassageway
by differential fluid pressures between the in-
terior and exterior of the valve body.

12. A well flowing device comprising a valve
having a body with a bassageway from the ex-
terior to the interior thereof, an annular piston
within said passageway, the opening within said
piston converging toward the ends of the piston,
a stationaty rod passing through said piston, a
governor enlargement. on said rod within the
opening in the piston, and resilient means nor-
mally holding the piston in a predetermined po-
sition relative to the enlargement. B

13. A well flowing device comprising a valve
having a body with a passageway from the ex~-
terior to the interior thereof, an annular piston
within said passageway, the opening within said
piston converging toward the ends of the piston,
valves on the ends of said piston, a stationary
rod passing through said piston, spaced valve
seats on said rod adapted to be engaged by said
valves, and resilient means normally holding the
piston intermediate said valve seats, whereby
fluid -is variably metered between the exterior
and the interior of the valve body and the pas-
sageway is closed when the pressure differential
eXceeds a predetermined value,
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