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This invention relates to an oil well tool and
barticularly to a flow regulator device adapted
to be incorporated in a drill string or the like.

A main object of the present invention is to
provide an improved flow regulator device.

Another object of the present invention is to
provide a flow regulator device adapted to be in-
corporated in a formation tester to retard the
flow of formation fluid upwardly through the
formation tester, when making a test, to avoid
the harmful effects of uncontrolled and unreg-
ulated flow, well known to those skilled in the
art,

A more particular object of the present in-
vention is to provide a flow regulator device hav-
ing a tubular housing within which is disposed
& floating piston closing the housing at one end,
and which housing has a knockout valve clos-
ing its opposite end adapted to be knocked out
by the piston when the piston is forced toward
the knockout valve by the pressure of the forma-
tion fluid. :

Various other objects of the present invention
will be apparent from the following description
taken in connection with the accompanying draw-
ings, wherein:

Fig. 1 shows a formation tester having the flow
regulator device of the present invention incor-
porated therein. ) ) .

Fig. 2 is an enlarged cross-sectional view
through the flow regulator device and showing
the varts in the positions they assume when the
formation tester is run into the well. )

Fig. 3 is a view similar to Fig. 2 and showing
the floating piston as having been moved into en~
gagement with the knockout valve.

Fig. 4 is a view similar to Fig. 3 and showing
a further stage in the operation of the device,
particularly showing the knockout valve as hav-
ing teen knocked out and the valve in the piston
as being open.

The particular embodiment of the present in-
vention shown in the drawings will be described
as being incorporated in a standard formation
tester of the type set out in the patent to M. O.
Johnston— 2,073,107, granted March 9, 1937.
However, the invention is not intended to be
limited by this description which is only intended
to show a practical application of the How reg-
ulator device of the present invention.

Referring to the accompanying drawings
wherein similar reference characters designate
similar parts throughout, Fig. 1 shows a forma-
tion tester connected to the lower end of a drill
string 9, the formation tester including a trip
valve assembly (1, a flow regulator device em-
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bodying the concepts of the present invention
generally entitled 13, a retaining valve assembly
15, an equalizer valve assembly {7, and a packer
18. Below the packer 19 is an anchor 21 into
which the formation fluid flows into the forma-
tion tester. Packer I8 is effective, when seated
in the well bore, to close off the well bore so that
the selected formation zone is isolated and sep-
arated from the space above the backer. The
formation tester will be normally operated as
follows. The formation tester, with the equalizer
valve open, is run into the well and the packer
19 set to seal off the formation zone from the
Space above the packer and thereafter the equal-
izer valve is first closed and then the retaining
and trip valves are opened to allow the formation
fluid to flow upwardly and be effective against
the flow regulator device i3. The flow regulator
‘device (3 retards the flow of the formation fluid
which may be under considerable pressure and
therefore the harmful effects of uncontrolled and
unretarded flowing fluid is avoided. The trip
valve Il is then tripped by dropping a go-devil
down the drill string to allow formation fluid
to flow upwardly into the drill string.

" 'The flow regulator device 13, which is best dis-
closed in Figs. 2, 3 and 4, comprises a housing
generally entitled 23 composed of a tubular hous-
ing member 25 threadedly connected at its upper
end to the lower end of sub 27. In general terms,
the flow regulator device includes a knockout
valve assembly, generally entitled 29, closing hous-~
ing 23 adjacent the upper end thereof and a
floating piston assembly 3i closing housing 23 ad-
jacent the lower end thereof. The space between
the knockout valve assembly 29 and the float-
ing piston assembly 3{ is filled with a suitable
fluid such as water or the like 33 through an
opening 35.closed .by a pipe plug 371.

The knockout valve assembly 29 includes an
orifice or bleed passageway to be described more
in detail hereinafter to permit fuid 33 to be slowly
foreed through the knockout valve assembly when
the floating piston assembly is forced toward the
knockout valve assembly 29 under the influence
of formation fluid pressure made effective there~
against by opening of the trip valve. Such slow
leakage of fluid obviously retards the movement
of the piston and therefore retards the flow of
the formation fluid. As will be explained here-
inafter, after contact of the floating piston as-
sembly with the knockout valve assembly, a more
generous but still restricted passage is provided
for the upward flow of formation fluid through
the knockout valve assembly.

More in particular, the knockout valve assembly
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29 comprises a nipple 41 threadedly received with-
in the lower end of sub 27 and having a central
bore within which is received a hollow knock-
out valve &3 which has an external diameter
slightly less than the internal diameter of the
central bore of nipple 41 to provide a bleed pas-
sageway between the knockoub valve 43 and the
nipple 4f.

The knockout valve 43 is releasably held in
closed position, the position shown in Fig. 2, by
a plurality of balls 45 receivable within openings
47 provided in the walls of valve 43 and within
an annular groove 48 provided around the cen-
tral bore of nipple 41. Balls 45 are of such di-
mensions that they protrude inwardly heyond
the central bore of valve 43 to serve to retain
and suspend a spring-loaded plug 5t within valve
343. Spring-loaded plug 51 is urged downward-
1y by a compression spring 53 and has an en-
1arged end 55 fitting the bore of valve 43 and
engaging the inwardly protruding portions of
balls 45, whereby the spring loaded plug is pre-
vented from being forced out of the knockout
valve 43 under the influence of spring 53.

Plug 51 has an annular groove 87 therearound
to receive balls 55 when the plug is forced up-
wardly and therefore umlock the valve 43 from
the nipple 41 and allow the valve to be knocked
out of the nipple and fo thereby clear the nipple
for the passage of fluid therethrough.

In order to permit assemblage of the knock-
out valve assembly 29, the plug 81 Is provided
with a threaded bore 6f to enable a pull-out tool
to be inserted into the plug. When the knock-
out valve assembly is being initially assembled,
the balls 45 are positioned within the annular
groove 57 to allow the plug and balls to be moved
into the nipple 41 and to register the balls with
the annular groove 49 on nipple 4i. Thereafter,
through the medium of the pull-out tool, plug
51 is pulled outwardly to cam the balls into the
annular groove 49, the balls as previously men-
tioned still protruding slightly inwardly of the
central bore of the valve 43 to refain the knock-~
out plug against complete withdrawal movement
from the valve.

The fioating piston assembly 31 includes & float-
ing piston 63 having O rings 6§ thereabouts dis-~
posed in sealing engagement with the inferior
of tubular housing member 28 to prevent the
leakage of fluid past the exterior of the piston
§3. Piston 63 is centrally bored to receive a
piston valve 87 which In furn is provided with a
central bore 89 and radial ports 1 to permit pas-
sage of fluid through the floating piston when
the valve is moved downwardly to project the
lower end of valve 61 beyond the lower end of
the floating piston and expose radial ports THi.

Piston valve §7 on the exterior thereof carries
O rings 13 disposed in sealing engagement with
the interior of floating piston 63 to prevent the
passage of fluid through the fioating piston until
the valve is moved to an open position.

As shown in Fig. 2, the piston valve 67 is urged
to closed position by a compression spring 15 dis-
posed between piston 63 and a flange 11 formed
on the upper end of piston valve 61, said piston
valve being limited in its upward movement by
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valve by a screw 81 or equivalent means.

Above the knockout valve assembly there is
preferably provided a flow bean valve 83 thread-
edly received by a sub 85 and having a central
restricted passageway 81 through which fluid is
adapted to flow in a regulated manner. The
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space between the trip valve {1 and the knockout
valve assembly 29 is filled with a fluid 89 through
an aperture 91 closed by a pipe plug 83.

The operation of the device is as follows: After
the packer {9 has been set, refaining valve 15
and trip valve {1 are opened and the formation
fluid entering anchor 21 flows up inte the forma-
tion tester, through the retaining valve 5 to
the flow regulator device 13. Prior to the open-
ing of retaining valve 15, it is obvious that the
floating piston assembly 31 will remain in its
Tower position adjacent the lower end of housing
23. When subjected to the pressure of the for-
mation fluid, however, the floating piston assem-
bly 31, having its piston valve 67 closed, moves
upwardly under the influence of the formation
fiuid pressure thereby forcing the fluid 33 he-
tween the floating piston assembly 31 and the
knockout valve assembly 29 through the orifice
or bleed passageway 30 between the valve 43 and
the nipple 41. This obviously results in a rela~
tively slow upward movement of floating piston
assembly 31.

When the floating piston has been moved to
the position shown in Fig. 3, valve 87 will strike
the spring loaded plug 5f, moving the plug up-
wardly, compressing spring 53, spring 15 be-
ing stronger than spring 53, fo register the an-
nular groove 51 in spring loaded plug 43 with
balls 45, balls 45 moving into the annular groove
and therefore releasing knockouf valve 43. The
continued upward force of the floating piston as-
sembly 31 serves to knock out valve 43 as shown
in Fig. 4.

As is obvious from Fig. 2, the piston valve 6T
protrudes beyond the upper end of the floating
piston 63. Therefore, upon continued further
upward movement of the piston assembly 31,
valve 67 is moved downwardly by its engage-
ment with the arrested plug §i, compressing
spring 15 and causing the lower end of piston
valve 67 to project below piston 63 to expose
ports T, therefore opening the valve. The ports
H are somewhat of a restricted nature so that
uncontrolled and unregulated flow of the forma~
tion fluid is still not allowed but a substantial
flow is permifted.

The flow bean valve 83 additionally serves to
getaérd, control and regulate the upward flow of

uid.

By the present invention, it will be appreciated
that a flow regulator device has been provided
wherein the accurate confrol and regulation of
fluid and/or gas under pressure can be achieved.

While T have shown the preferred form of my
invention, it is to be understeod fthat various
changes may be made in its construction by those
skilled in the art without départing from the
spirit of the invention as defined in the appended
claims,

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. An oil well regulator device, comprising &
tubular housing adapted te be incorporated in a
supporting string of pipe or the like, a floating
piston means slidably mounted within said hous-
ing and adapted fo be forced in one direction
along the housing, and means carried by the
‘housing spaced from said piston means in said
one direction, elosing the interior of the housing
at its location to the passage of fluid thereby, the
:second named means including a valve openable
-upon engagement of the piston means and said
seconid named means to allow free flow of fluid
through said second named means, said piston
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means including a valve openable upon engage-
ment between said piston means and said sec~
ond named means to allow free flow of fluid
through said piston means. o

2. An oil well regulator device, comprising a
tubular housing adapted to be incorporated in a
supporting string of pipe or the like, a floating
piston means slidably mounted within said hous~
ing and adapted to be forced in one direction
along the housing, and means carried by the
housing spaced from said piston means in said
one direction, closing the interior of the housing
at its location to the passage of fluid thereby, the
second named means including a valve openable
upon engagement of the piston .means and said
second named means to.allow free flow of fluid
through said second named means, s restricted
bassageway communicating with the space be-
tween the piston means and the second named
means permitting the slow escape of fluid from
said space during movement of the piston means
toward second said means to retard movement
of said piston means, said piston means including
a valve openable upon engagement between the
piston means and said second named means to
allow free flow of fluid through said piston means.

3. An oil well regulator device, comprising a
tubular housing adapted to be incorporated in a
supporting string .of pipe or the like, a floating
piston means slidably mounted within said hous-
ing and adapted to be forced in one direction
along the housing, and means- carried by . the
housing spaced from said piston means in said
one direction, closing the interior of the housing
at its location to the passage of fluid thereby, the
second named means including a valve openable
upon engagement of the piston means and said
second named means to allow free flow of fluid
through said second named means, a body of
liquid in the space between the piston means and
said second named means, a restricted passage-
way communicating with said space permitting
the slow escape of liquid therefrom during move-
ment of the piston means toward said second
named means, said piston means including a
valve openable upon engagement between said
piston means and said second named means to
allow free flow of fluid through said piston means.

4. An oil well regulator device, comprising a
tubular housing adapted to be incorporated in a
supporting string of pipe or the like, a floating
piston means slidably mounted within said hous-
ing and adapted to be forced in one direction
along the housing, and means carried by the
housing spaced from said piston means in said
one direction, closing the interior of the housing
at its location to the passage of fluid thereby, the
second named means including a valve openable
upon engagement of the piston means and said
second named means to allow free flow of fluid
through said second named means, a restricted
passage way through said second named means
permitting the slow escape of fluid from the space
between the piston means and said second named
means during the movement of the piston means,

said piston means including a valve openable’

upon engagement between the piston means and
said second means to allow free flow of fuid
through said piston means.

5. An oil well regulator device, comprising a
tubular housing adapted to be incorporated in a
supporting string of pipe or the like, a floating
piston means slidably mounted within said hous~
ing and adapted to be forced in one direction
along the housing, and means carried by the
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6
housing spaced from said pistoni means in said
one direction, closing the interior of the housing
at its location to the passage of fluid thereby, the
second named means including a valve openable
upon engagement of the piston means and said
second named means to allow free flow of fluid
through said second named means, a body of
liquid in the space between said piston means and
said second named means, a restricted passage-
way through said second named means permit-
ting the slow escape of liquid from said space
during movement of the piston means toward the
second named means to retard movement of said
Ppiston means, said piston means ineluding a valve
‘openable upon engagement between the piston
‘means and said second named means to allow
the free flow of fluid through said piston means.

6. An oil well flow regulator device, comprising
a tubular housing adapted to be incorporated in
a supporting string of pipe, a floating piston
means slidably mounted within said housing and
‘adapted to be forced in one direction therealong,
‘and means carried by said housing; spaced from
said piston means in one direction, and closing
the interior of the housing at its location to the
passage of fluid thereby, the second named means
including a valve arranged to engage the piston
eans upon engagement between the piston
means and said second named means and open-
‘able upon its engagement with said piston means
to allow the free flow of fuid through said second
named- means, said piston means including a
valve arranged to be engaged by the second
Tnamed means upon engagement between the pis-
ton means and said second named means and
‘openable upon its engagement with said second
named means to allow the free flow of fluid
‘through said piston means. '

7. An oil well flow regulator device, comprising
‘a tubular housing adapted to be incorporated in
a supporting string of pipe, a floating piston
means slidably mounted within said housing and
adapted to be forced in one direction therealong,
and means carried by said housing, spaced from
said piston means in said one direction, and clos~
ing the interior of the housing at its location
to the passage of fluid thereby, the second named
means including a valve arranged to engage the
piston means upon engagement between the pis-
ton means and said second named means and
openable upon its engagement with said piston
means to allow the free flow of fluid through said
second named means, a restricted passageway
communicating with the space between the pis-
ton means and the second named means permit-
ting the slow escape of fluid from said space
during movement of the piston means toward
the second named means to retard movement of
the piston means, said piston means including a
valve arranged to engage the second named
means upon engagement between the piston
means and the second named means and open-
able upon its engagement with the second named
means to allow the free flow of fluid through
said piston means.

8. An oil well flow regulator device, comprising
a tubular housing adapted to be incorporated in
a supporting string of pipe, a floating piston
means slidably mounted within said housing and
adapted to be forced in one direction therealong,
and means carried by said housing, spaced from
said piston means in said one direction, and clos~
ing the interior of the housing at its location
to the passage of fluid thereby, the second named
means including a valve arranged to engage the
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piston means upon engagement between the pis-
ton means and said second named means and
openable upon its engagement: with said piston
means to allow the free flow of fluid through said
second named means, a body of liquid in the
space between said piston means and said second
named means, a restricied passageway commu-
nicating with said space permitting the slow es-
cape of the liquid therefrom during movement of
the piston means toward the second named means
to retard movement of the piston means, said
piston means including a valve arranged to en-
gage the second named means upon engagement
between the piston means and the second named
means and openable by its engagement with said
second named means to allow free flow of fluid
through sald piston means.

9. An oil well flow regulator device, comprising
a tubular housing adapted to be incorporated in &
supporting string of pipe, a floating piston means
slidably mounted within said housing and adapt-
ed to be forced in one direction therealong, and
means carried by said housing, spaced from said
piston means in said one direction, and closing
the interior of the housing at its location to the
passage of fluid thereby, the second named means
including & valve arranged to engage the piston
means upon engagement between the piston
means and said second named means and open-
able upon its engagement with said piston means
to allow the free flow of fluid through said second
named means, a restricted passageway through
said second named means permitting the slow
escape of fluid from the space between the piston
means and said second named means during
movement of the piston means toward the second
named means to retard movement of the piston
means, said piston means including a valve ar-
ranged to engage the second named means upon
engagement between the piston means and the
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second named means and openable by its engage-
ment with the second named means to allow free
flow of fluid through said piston means.

10. An oil well flow regulator device, compris-
ing a tubular housing adapted to be incorporated
in a supporting string of pipe, a floating piston
means slidably mounted within said housing and
adapted to be forced in one direction therealong,
and means caried by said housing, spaced from
said piston means in said one direction, and clos-
ing the interior of the housing at its location
10 the passage of fluid thereby, the second named
means including a valve arranged to engage the
piston means upon engagement between the pis-
ton means and sald second named means and
openabie upon its engagement with said piston
means to allow the free flow of fluid through said
second named means, a body of liquid in the
space between the piston means and said second
named means, a restricted passageway through
said second named means permitting the slow
escape of liquid from said space during move-
ment of the piston means toward the second
named means o retard movement of the piston
means, said piston means including & valve ar-
ranged to engage the second named means upon
engagement between the piston means and said
second named means and openable upon its en-
gagement with said second named means to allow
free flow of fluid through said piston means.

EDGAR W. BAGNELL.
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