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1

This invention relates to well tools, and more
particularly to well packer valve mechanisms em-
ployed in the cementing, acidizing, testing, wash-
ing, production, etc., of oil and gas wells.

It is an object of the present invention to pro-

vide a- well tool embodying an improved wvalve

mechanism for controlling flow of ﬂulds m the
tool.
A further object of the invention is to:facilitate

the movement of a.valve in a well tool between -

open and clesed positions despite the presence
of a resisting hydrostatic head -of fluid -or other
fluid pressure.

Still another object .of the invention is to pro-
vide a valve control in a well tool, such as a well
packer, whose movement between open and closed
positions- is -assisted: by fluid pressure w1thm the
tool itself.

This invention has other -objects that will be-

come apparent from a consideration of the em- -

bodiment shown in -the drawings accompanying
and forming part of the present  specification.
This form will now be described “in ‘detail, but
it is to be understood that such detailed deserip-
tion is not to ‘be taken in a limited $ense, -since
the scope of the invention is best defined’ by the
claims appended hereto.

Referring to the drawings:

Figure 1 is a longitudinal section through the
well tool positioned in a well easing, with parts
of the valve device in one position;

Figure 2 is a longitudinal section through the
valve device, with its parts in-a second-pesition;

Figure 3 is a longitudinal seetion through the
valve device, with its parts-in a third position;

Figure 4 is a side elevation of the slotted lock
sleeve; and

Figure 5 is a cross-section, taken along the
line 8—5 in Figure 1.

‘The invention is ‘disclosed in ~the drawings-as
applied to ‘a well packer of the type designed to
force fluid under pressure through easing per-
- forations, It is to be understood, however, that
it ‘has apphcatxon to any type of tubula.r well
tool through or-from which - ﬂU.Id ﬂow is 1o be
controlied.

Specifically, the well tool consists of ‘a body lﬂ‘

suitably secured, as by threading, to the lower
end of a string of tubing or drill pipe 11, by means
of which the tool is conveyed through the well
casing 12 to the desired operating point. ‘The
body consists of an upper body member 13, a
lower body member 14, and an intermediate body
member 15 connecting the upper and lower mem-=
bers “together in spaced relation. “The general

2

type of well tool shown is a packer described .and
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claimed in the patent application .of Charles E.
Costello, Serial No. 391,548, filed May 2, 1941 for
“Well Devices,” now Patent No. 2,466,305. Specific
constructional features.are also described and
claimed in my application for Letters Patent,
Serial No. 665,811, filed April 29, 1946, entitled
“Well Packers,” now Patent No. 2,562,079 granted
July 24, 1951.

The upper and lower portions of the tool are
substantial duplicates, being connected to the
intermediate body member (5 in opposed .rela-

tion. A description of the upper portion should

suffice for the lower portion .as well.

The upper body member 13 includes.an elongate
mandrel or nipple 16 having a sub 17 screwed
on its upper end and a lower ported sub 18 secured
to its lower end. One or more packing .cups 19
of rubber or similar material are suitably secured
on.the mandrel with the lower cups facing down-
wardly. These packing cups. are adapted for
slidable sealing engagement with the wall of the
well casing 12 to prevent upward flow. of fluid
between the upper body member 43 and the casing
Wall

An upper by-pass “tube 20 is positioned Wlthm
the upper body member to provide an annular
space 21 therewith, Its upper end is threaded
into a by-pass T 22, which is suitably secured,
as by welding, to the upper by-pass sub 17,
through which it opens outwardly into the tubing-
casing annulus 23 above the upper packings (9.
The lower end of the by-pass tube 28 extends
through an inner flange 24 on the lower sub 18,
containing a rod packing 25 pressed in leakproof
engagement against the-exterior -of the tube by
a suitable packing nut 26 to prevent .dowhward
‘flow -of fluid through the anmulus 21 beyond the
flange 24.

As stated above, the construction .of the lower
tool portion is substantially the same -as the

-upper, with the parts facing in the opposite -di-

rection, so that fluid passage between the lower
body member and casing ‘wall-in a downward
direction is prevented, and upward fiow of ‘fluid
through the lower annulus 21a beyond the flange
24a is prevented by -the flange 24¢, packing 25a
and packing nut 26a surrounding the lower by-
pass tube 28q. For convenience of designation,

-the lower parts are numbered the same -as the

corresponding upper parts, with the suffix “g”
added.

~ The-upper and lower tool portions are held to-

gether in spaced relation by the intermediate
body member 15 which actually forms part-of the
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by-pass of the tool. This intermediate body
member is secured to the upper and lower subs
18, 18a, and may be made of any length desired,
depending upon the spacing required between the
upper and lower packing cups {8, {8a. The by-
pass around the packings extends from a point
outside the tool below the lowermost packing I9a
to a point outside the tool above the uppermost
packing 19, More specifically, this by-pass pas-
sage is constituted by the lower T 22a, lower by-
pass tube 20a, intermediate body member 15,
upper by-pass tube 28, and upper by-pass T 22.

The upper sub 18 is provided with one or more
upper outlets or ports 27 adjacent the packing
cup 19 and flange 24, and the lower sub 8¢ is
similarly provided with one or more lower out-
lets or ports 27¢ adjacent the lower packing cup
iS¢ and flange 24¢. Fluid cannot pass directly
from the upper body annulus 21 to the lower
body annulus 2ia, because of the flanges and
packings -around the by-pass tubes, but must
pursue an indirect course. The fluid may be
puniped downwardly through the tubing if into
the upper body member annulus 21, exiting
through the upper ports 271 into the localized
annular zone 28 defined by the upper and lower
packings 189,
member 15 and casing 12. This fluid may flow
downwardly through this zone and enter the
lower body member 14 through the lower ports
27¢, where the fluid can pass downwardly
through the annulus 2i¢ around the lower by-
pass tube 28¢ into a valve body or housing 29
serewed into the lower end of the lower sub 17a.

The fluid may then pass through the valve out- ¢

lets or ports 30 in theé housing to the exterior of
the tool below the lower packing cups 8¢, from
where it may flow upwardly into the lower by-
pass T 22¢, through the lower by-pass tube 28a,
intermediate by-pass body member 15, upper by-
pass tube 20, and upper by-pass T 22 into the
tubing-casing annulus 23 above the upper pack-
ing cups 19.

- The allowing of the fluid to pursue the course
just described is dependent upon the control in
the flow of fluid through the valve ports 3§ at
‘the lower end of the tool. Such control is ob-
tained through a valve mechanism 38¢ including
& valve stem 31 within the housing on which a
packing of the piston type is secured. Specifi-
cally, the piston valve consists of the valve stem
30, with a generally cylindrical type packing
sleeve -32 mounted .thereon between end plates
or washers 33, and with a suitable clamp nut 34
threaded on the upper end of the stem to hold
the piston packing ﬁrmly in place on the stem
‘or-piston rod 31.

The valve stem 31 -has a depending rod ex-
tension 35 secured to it surrounded by a lock
sleeve 36 fixed to and extending from the valve
body or housing 29. The lower end of the rod
extension is attached to a drag device 31, which,
in the present instance, consisis of a lower col-
lar 38 and guide 39 threaded-on the rod, with a
plurality of outwardly bowed spaced drag springs
40 secured to the lower-collar 38 and extending
upwardly for attachment to an upper -collar 41
slidably mounted on the lock sleeve 38.

The drag device 37T resists movement of the
rod extension 35, valve stem 31 and piston 32 in
both longitudinal directions within the casing
{2. That is, downward movement of the tubing
string (1 and attached body 10 of the tool tends
to. move the valve body or housing 29 down-
wardly . with respect to. the piston vslve 30,
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causing the piston valve to move relatively in
an upward direction. Similarly, elevating of the
tubing string, body and valve housing tends to
cause the piston valve to move relatively in a
downward direction.

The positions of the piston valve 30a in the
valve housing 29, and with respect to the valve
ports 30, are determined positively by a lock de-
vice. In the present instance, this device in-
cludes a lock pin 42 secured to the rod exten-
sion 35 and extending into a lock slot 43 formed
in the sleeve 36. This slot has an upper lateral
or transverse portion 44, which will receive the
pin 42 and hold fthe piston 32 in an uppermost
position; an intermediate transverse or lateral
slot portion 46, which will receive the pin and
correspondingly hold the piston 32 in an inter-
mediate position; and a lower terminal portion
46, which limits the extent of relative downward
movement of the piston 32 in the valve housing
29. The left ends of the upper and interme-
diate lateral portions 44, 45 (as seen in Figure 4)
are-connected by a longitudinal slot 47 and the
right end of the intermediate slot portion 45 has
a depending longitudinal slot 48 whose bottom
end forms the lower terminus 46.

When the lock pin 42 is located within the
upper transverse slot portion 44, the piston 32
is positioned within an upper valve chamber 48
whose inside diameter is greater than the out-
side diameter of the piston 32. Fluid may pass
in either direction between the lower body an-
nulus 2ie and the valve ouflets or ports 30 (see
Figure 1). When it is desired to close these ports
and prevent such passage of fluid, the tubing
string ‘i1 is turned in the proper direction, as to
the left, to position the lock pin 42 (which is be-
ing held stationary by engagement of the drag
springs 40 with the casing) in alighment with the
upper longitudinal slot 47, as seen in Figure 4.
Thereafter, elevation of the tubing string ele-
vates the entire tool, with the exception of the
piston -32, valve stem-31 and drag device 37, and
allows the piston 32 to move relatively down-
wardly -into a cylindrical seat 50 positioned im-
mediately below the upper chamber 48. The
proper positioning of the piston within this seat
is determined by engagement of the lock pin 42
with the lower surface 4%5a¢ of the lower trans-
verse slot 45. The inside diameter of the cylin-
drical seat 50 is substantially the same as the
outside diameter of the -piston 32, to effect a
leak=-proof- seal: therebetween, preventing pas-
sage of fluid -around the piston and closing the
valve outlets or ports 30 from fluid communica-
tion with the lower body member annulus 2ig
(see Figure 2).

“The valve ports 30 may be reopened by a con-
tinuance of the relative downward movement of
the piston 32 with respect to the valve housing
29.- The tubing string and well packer, with the
exception of the drag device 37 and connected
internal valve parts 35, 81, 32, may be rofated
to.the.right, or opposite to the direction of ro-
tation previously mentioned, until the lock pin
42 aligns with the lower longitudinal slot 48 (as
seen in Figure 4). Thereafter, the tubing string
and tool are elevated and the piston 32 moved
relatively downwardly within the valve housing
29 to. an extent limited by engagement of the
lock pin-42 with the lower terminus 45 of the
lower longitudinal slot. When in thig position
the -piston .32 is-located within a lower valve
chamber 51, whose inside diameter is greater
than the outside diameter of the piston, permit-
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ting fluid ‘toby-pass:around the piston:and How
between the valve ports 30:and the lower body
:member.annulus 2iq (see Figure 3).

From ‘the foregoing ;description of the appa-
iratus, -it ‘becomes ‘apparent that the valve may
‘be'moved from an-open position to-a-closed posi-
‘tion,:and then again to a new open:position, upon
-movement of the piston 32 in a progressive down-
ward direction. Of 'course, by reversing the
movements described above in :connection with
-control of the valve'mechanism, the piston ‘could
be caused to.move upwardly from -an -open posi-
#ion to ‘a closed position -to-an upper open posi-
:tion again, or:the.piston need only be moved be~
‘tween-only two of the positions, depending upon
‘the ‘operation being ‘performed .in the well ‘bore
-and ‘the conditions encountered.

The advantages of the arrangement may per-
‘haps ‘be ‘'understood by deseribing :the perform-
‘ance of ‘a cementing operation with :the 'tool ‘in
-awell casing. .If .cement slurry is to be pumped
‘through casing ‘perforations. 52 ‘the tool is low-
-ered ‘on"the fubing string to a position in which
the upper packing cups i9 @mre located :above the
‘upper end of the perforations 52 :and the lower
packing cups 19¢a bélow the lower end of the per-
forations. While running the tool in the well
‘bore to this position, the piston valve 38¢ is prei-
‘erably in'its uppermaost position, as shown. in Fig-
ure 1, which permits fiuid to pass upwardly .into
the tool through the valve cutlets 39, filling the
lower body member :annulus 21{a, thence ‘passing
outwardly -through the lower outlet 27¢ into the
Jocalized annular zone .28, flowing through the
upper ports 27.into and through the upper body
‘memberannulus 21, for upward passage through
the ‘tubing string {i. Also, during this lowering
‘operation, fluid may by-pass-around the packing
‘members 19, (9¢ by:flowing into and through the
Jlower by-pass T.22a, lower tube 28a;intermediate
body by-pass member {5, upperitube 28 and upper
T:22, and mto the upper tubing-casing annu-
lus 23.

The requrred amount .of -cement slurry. is
pumped into the ‘tubing :string 11 and started
down the. hole. The fluid in the tubing ahead of
the slurry  passes downwardly around the by-
pass T 22 and through the upper body annulis
:21:and outlet 27 into'the localized zone:28, thence
through the lower ports 27¢ into the lower body
annulus 2 la, from where ‘the fluid passes:around
the exferior of ‘the lower by-pass T 22a into the
-valve housing 29, exiting from the tool through
the “valve ports 30 ‘and then flowing upwardly

around the valve housing 29,-entering the lower .

‘end of the by-pass and flows upwardly through
‘the by-pass 22a,20a, 15,:20,22 into and through
the ‘casing-tubing. annulus 23 .towards the top of
the well bore.

‘When ‘the lower end ‘of the charge -0f cement
Slurry reaches ‘the tool, the . tubing string is ro-
tated a_partigl revolution to .the left to position
‘the lock pin 42 in-alienment with the upper lon-
gitudinal slot- 47, whereupon elevation of the tub-
ing:string-several inches, say two or three inches,
moves the piston 32 relatively downwardly into
the cylindrical:seat 50, as determined by -engage-
ment of the. lock pin-42 with the lower wall 45a
of the lower transverse slot 45. When the piston
is ‘in this .poesition, the valve ports 30 :are.closed
‘and no further:fluid-can pass into and through
the lower body member annulus 2{a¢. The ce-
“ment slurry -is, ‘accordingly, . forced to pursue a
course down ‘through the upper body member
annulus. 21 and out through the :upper ports 21
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iinto the:localized:zone 28,-from -where:it'is forced

‘outwardly ‘through the casing :perforations 52 to
the -exterior of :the casing :string. The closed
valve ‘precludes .flow of the fluid through the
lower portion ‘14 of the tool.

After ‘the ‘required dmount of cement slurry

-has been pumped :or forced through the casing

perforations ‘52, .any ‘excess cement :slurry may
be cleared from the tubing string I, tool 18 and

localized zone 28 by turning the tubing string

to the right to position the lock pin 42 in align-
ment with ‘the lower longitudinal slot 48, and by
elevating the tubing string several inches to po-
sition the piston 32 in the lower valve chamber
51, which permits flow of fluid around the piston
32 and through the valve ports 38. 'The excess
cement slurry may now be pumped from the
tubing string I, upper body: member annulus 21
and localized zone 28 into the lower body outlét
21a for downward passage through the lower
body annulus 21a and valve body 28, passing out
through the ports 30 for upward passage into and
through the by-pass 22q, 28a, 15, 29, 22, from
where the excess cement slurry and any other
fluids may be pumped upwardly through the cas~
ing-tubing annulus 23 to the top of the well bore.

If desired, the excess cement slurry may be cir-
culated from the tool by reverse flow of fluid.
That is, the flushing or washing fluid may be
pumped downwardly through the -casing-tubing
-annulus 23 -entering the upper-end of the by-pass
and flowing down throtugh the ‘by-pass to a point
below the packing cups, from where the fluid may
pass into the tool through the valve ports 38,
flowing upwardly through the valve housing 29
-and lower body member annulus 21¢ and through
the lower body ports-2Te into the localized zone
28, passing upwardly through this zone and back
through the-upper body ports 27 into and through
the upper body annulus 2{.and tubing string i1,
carrying the excess:cement slurry to the top of
the ‘well bore for appropriate disposition.

Control -of the valve is dependent upon the

" frictional resistance offered hy the drag device
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37 against the wall of the casing. In the event
that a large quantity of excess cement slurry
remains-in the tubing string after the cementing
operation has been performed, it might be diffi-
cult to re-elevate ‘the piston valve 38a from its
cylindrical :seat 50 into the upper chamber 43,
in ‘order to open the valve ports 30 and permit
‘the-excess cement slurry to be flushed from the
tubing string and the tool. The hydrostatic head
of the cement slurry would be pressing down-
wardly on ‘the piston valve 30a, and would tend
to keep it in a downward position. The resisting
force of the friction springs 40 against the wall
of the casing -12 would be insufficient to over-
come the pressure effect of the heavier cement
slurry in the tubing string. The present inven-
tion obviates the need for so elevating the piston
by causing the hydrostatic head to assist in the
movement of the piston to valve opening posi-
tion. All that is required is to turn the tool a
partial revolution to the right, when the piston
valve is in its closed position, and the hydrostatic
head acting downwardly on the upper end of the
piston valve aids in pushing it downwardly ‘into
the lower valve chamber 51, in which position
the valve ports 35-are open. The excess cement
slurry can, accordingly, be readily flushed from
the tubing string and tool either by circulating
down through the tubing string {1 or by cireu-
lating down through the tubing- casmg annulus
23, as described.above.
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It is, therefore, apparent that a valve control
for a well tcol has been disclosed which is readily
movable between open and closed positions under
all conditions. of operation encountered in a
well bore. The valve arrangement is such that
the pressure of the fluid in the tubing string
itself assists in shifting the valve from open to
closed position and also from closed position to
open position.

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

1. A well tool, including tubular means adapted
to be lowered in a well bore and having an open
outlet through which well fluid can flow between
the interior and exterior of said tubular means
when said tubular means is in the well bore,
means for controlling fluid flow through said
outlet comprising a valve housing forming part
of said tubular means, said housing having an
upper chamber and an intermediate seat above
said outlet and a lower chamber below said in-
termediate seat, a piston valve movable in said
housing to locations within said chambers and
in sealing engagement with said seat, said piston
valve being spaced laterally from the walls of
said chambers when disposed in said chambers
to provide a passage for fluid around said piston
valve from the interior of said tubular means
through said outlet, said piston valve preventing
such fluid fleow when positioned in sealing en-
gagement with said seat, and means depending
from and connected to said piston valve for ei-
fecting relative movement of said piston valve in
said housing between said chambers and seat.

2. A well tool; including tubular means adapted
to be lowered in a well bore and having an open
outlet through which well fluid can flow between
the interior and exterior of said tubular means
when said tubular means is in the well bore,
means for controlling fluid flow through said
outlet comprising a valve housing forming part
of said tubular means, said housing having an
upper chamber, an intermediate seat, and a lower
chamber, a piston valve in said housing, and
coengaging means connected to said piston valve
and tubular means for selectively and positively
locating said piston valve within either of said
chambers or in sealing engagement with said
seat, said piston valve being spaced laterally
from the walls of said chambers when disposed
in said chambers to provide a passage for fluid
flow around said piston valve from the interior
of said tubular means through said outlet, said
piston valve preventing such fluid flow when po-
citioried in sealing engagement with said seat.

3. A well tool, including tubular means adapted
to be lowered in a well bore and having an out-
et through which well fluid can flow between
the interior and exterior of said tubular means
when said tubular means is in the well bore, said
tubular means comprising an upper chamber,
an intermediate cylindrical seat, and a lower
chamber, said chambers and seat being com-
municable with said outlet, an imperforate piston
valve in said tubular means, and means for
selectively locating said piston valve within either
of said chambers or in sealing engagement with
said ecylindrical seat, said piston valve being
spaced laterally from the walls of said chambers
to provide a passage for fluid flow around said
piston valve from the interior of said tubular
means through said outlet when said piston
valve is positioned within either of said cham-
pers, such fluid flow being prevented when said
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8
piston valve is positioned in sealing engagement
with said cylindrical seat.

4. A well tool, including tubular means adapted
to be lowered in a well bore and having an open
outlet through which well fluid can flow between
the interior and exterior of said tubular means
when said tubular means is in the well bore, said
tubular means comprising an upper chamber,
an intermediate cylindrical seat and a lower
chamber, said chambers and seat being com-
municable with one another and with said out-
let, a cylindrical valve in said tubular .means
movable progressively from said upper chamber
into sealing engagement . with said cylindrical
seat and from said cylindrical seat into said
lower chamber, said ecylindrical valve being
spaced laterally from the walls of said cham-
bers when disposed in said chambers to provide
a passage for fluid flow around said cylindrical
valve from the interior of said tubular means
through said outlet, said cylindrical valve pre-
venting such fluid flow when positioned in seal-
ing engagement with said seat, and means de-
pending from and connected to said cylindrical
valve for effecting movement of said cylindrical
valve in said tubular means between said cham-
bers and seat.

5. A well tool, including tubular means adapted
to be connected to a tubular string for lowering
in a well bore; said tubular means having an out-
let, an upper chamber and intermediate cylin-
Grical seat above said outlet, and a lower cham-
ber; said tubular means having an inlet for
receiving fuid from the tubular string and which
inlet communicates with said upper chamber;
said chambers and seat being communicable with
one another and with said outlet; a piston valve
in said tubular means movable progressively
from said upper chamber into sealing engage-
ment with said cylindrical seat and from said
cylindrical seat into said lower -chamber; said
piston valve being spaced laterally of said cham-
bers when disposed in said chambers to allow
fiuid flow from the interior of said tubular means
through said outlet and to prevent. such:fluid
flow when positioned in sealing engagement with
said seat; and means secured to.said piston valve
for resisting its movement within said well bore
to allow said tubular means to be moved by the
tubular string relative to the piston valve to
Jocate said piston valve in said chambers and in
sealing engagement with said seat. .

6. A well tool, including fubular means adapted
to be connected to a tubular string for lowering
in a well casing; said tubular means having an
outlet, an upper chamber and intermediate
cylindrical seat above said outlet, and a lower
chamber; said chambers and seat being com-
municable with one another and with said out-
let; a piston valve in said tubular means mov-
able progressively from said upper chamber into
sealing engagement with said cylindrical seat
and from said cylindrical seat into said lower
chamber; said piston valve having an outside
diameter less than the inside diameters of said
chambers and substantially equal to the inside
diameter of said cylindrical seat; and friction
means secured to said piston valve and friction-
ally engageable with the well casing. -

7. A well tool, including tubular means adapted
to be connected to a tubular string for lowering
in a well bore; said tubular means having an
outlet, an upper chamber and intermediate cylin-
drical seat above said ouflet and a loweér cham-
ber; said tubular means having an inlet for re-~
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ceiving fluid from the “tubular string and which
inlet communicates Wwith said upper chamber;
said chiambers and seat being communicable with
one another and with said outlet; and a piston
valve in said tubular ‘means ‘movable progres-
sively from :said upper chamber into sealing en-
gagement with' sgid -cylindrical seat rand from
said cylindrical seat into said lower chamber;
said piston valve hiaving an outside diameter less
than the ‘inside diameters of said chambers and
substantially equsl to the inside diameter of said
cylindrical seat. :

8. A wellitool; including tubular means adapted
to be connected ‘to a tubular string for lowering
in 'a well bore; said ‘tubular means having an
outlet,”an upper chiamber, an intermediate cylin-
drical seat, and a lower chamber; said tubular
means having an- inlet for receiving fluid: from
the tubular string and which inlet communicates
with said upper chamber; 'said chambers and
seai being communicable with one ‘another and
with said outlet; a piston valve in said. tubular
means adapted to be located within said upper
chamber, cylindrical seat, and lower chamber;
said piston valve having an-outside diameter less
than the inside ‘digmeters of said chambers and
substantially equal to the inside diameter of said
cylindrical seat, and means depending from and
connected to said piston valve for effecting rela-
tive movement of said piston valve in said tubu-
lar- means between said chambers and seat.

9. A well tool; including tubular means adapted
to be connected to a tubular string for lowering
in a well bore; said tubular means having an out-
let, an upper chamber, an intermediate “cylin-
drical seat, and -a lower chamber; said tubular
means having an inlet for receiving fluid from
the tubular string-and which inlet communicates
with said upper chamber; 82id chambers and
seat being communicable with one another and
with said outlet; a piston valve in said tubular
means selectively positionable within said upper
chamber, cylindrical seat, or lower chamber;
said piston valve having an outside diameter less

than the inside diameters of said chambers and

substantially equal to the inside diameter of said
cylindrical seat; and coengaging means con-
nected to said piston valve and tubular means
for positively locating said piston valve in each
of said selective positions to which it has been
moved in said tubular means.

10. A well packer; including a tubular body
adapted to be connected to a tubular string for
lowering in a well casing; valve means for con-

trolling fluid flow in said body, comprising & ;

valve housing secured to said body and having
an upper chamber, an intermediate cylindrical
seat, a lower chamber and an outlet to the ex-
terior of said housing; said chambers and seat
being communicable with one another and with
said outlet and interior of said body; a piston
valve in said housing; means for selectively
positioning said piston valve within said upper
chamber, cylindrical seat, or lower chamber; said
piston valve having an outside diameter less than
the inside diameters of said chambers and sub-
stantially equal to the inside diameter of said
cylindrical seat.

11. A well packer; including a tubular body
adapted to be connected to a tubular string for
lowering in a well casing; said body having pack-
ing means thereon for effecting a seal with the
wall of said casing; valve means for controlling
fluid flow conditions in said body, comprising a
valve housing secured to said body and having

15

20

35

40

10

an upper chamber, an .intermediate cylindrical
seat, a lower chamber and an outlet below said
upper chamber and seat formihg a passage be-
tween the interior and exterior of said housing;
said chambers and seat beifg commitnicable with
one ancther and with said outlet and interior of
said body; a cylindrical valve in said housihg;
and means for selectively positionitig said eylin-
drica] valve within said ubper chambsr, cylin-
drical seat, or loweér chammber; said cylindrical
valve being spaced laterally from said chambets
when disposed inh said chambers to allow fiuid
fiow from the interior of said body through said
outlet and to prevent such fluid flow when posi-
tioned within and in sealing engagement with
said cylindrical seaft.

12. A well packer; inecluding a ‘tubular body
adapted to be connected to a tubular string for
lowering in a well ecasing; said body having longi-
tudinally spaced packiag means theréon for
effecting a seal with thie wall of said casing; said
body having ported means establishing com-
runication between the interior of said body and
its exterior between said packing means; valve

5 means for controlling fiuid fow in said body

and through said ported means, eomprisitig a
valve housing secured t6-said body and having an
upper chamber, ah intermediate cylindrical seat,
z lower chamber and an outlet below said upper
chamber and seat forming a passage between the
interior and exterior of ‘said housing; said:cham-
another and with said outlet and interior of said
body; a pistoh valve in said housing; means for
selectively positiohing said piston valve within
said upper chamber, cylindrical seat or lower
chamber; said pistonn valve having -an outside.
diameter substantially equal to the inside diam=
eter of said eylindrical seat and less than the
inside diameters of said chambers. :

13. A well packer as defined in claim 12; said
selective positioning means including friction
means secured to said piston valve for frictional
engagement with the wall of the casing.

14. A well packer; .including a tubular body
adapted to be connected to a tubular string for
lowering in a well casing; said body having longi-
tudinally spaced packing means thereon for
effecting a seal with the wall of said casing; said

: body having ported means establishing com-

<
o

60

munication between the interior of said body
and its exterior between said packing means;
valve means for controlling fluid flow in said
body and through said ported means, compris-
ing a valve housing secured to said body and
having an upper chamber, an intermediate cylin-
drical seat, a lower chamber and an outlet below
said upper chamber and seat forming a passage
between the interior and exterior of said housing;
said chambers and seat being communicable with
one another and with said outlet and interior
of said body; a piston valve in said housing;
means for selectively positioning said piston
valve within said upper chamber, cylindrical seat

= or lower chamber; said piston valve having an

outside diameter substantially equal to the in-
side diameter of said cylindrical seat and less
than the inside diameters of said chambers; and
means for positively locating said piston valve
in each of said selective positions in said housing.

15. A well packer; including a tubular bogdy
adapted to be connected to a tubular string for
lowering in a well casing; said body having
longitudinally spaced packing means thereon
for effecting a seal with the walls of said casing;
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said body having ported means establishing com-
munication between the interior of said body and
its exterior between said packing means; means
providing a by-pass through said body from a
point externally thereof below said lower pack-
ing means to a point externally of said hbody
above said upper packing means; valve means
below said ported means for controlling fluid
flow in said body, comprising a valve housing

secured to said body and having an upper cham- |

ber, an intermediate cylindrical seat, a lower
chamber and an outlet below said upper cham-
ber and seat forming a passage between the in-
terior and exterior of said housing below said
lower packing means; said chambers and seat
being communicable with one another and with
said outlet and interior of said body; a piston
valve .in said housing; means for selectively
positioning said piston valve within said upper
chamber, cylindrical seat or lower chamber; said
piston valve having an outside diameter substan-
tially equal to the inside diameter of said cylin-
drical seat and less than the inside diameters
of said chamber.

16. A well packer, as defined in claim 15; said
selective positioning means including friction
means secured to said piston valve and engage-
able with the wall of the casing.

17. A well tool, including tubular means
adapted to be lowered in a well bore and having
an outlet, means for controlling fluid flow
through said outlet comprising a valve housing
having an upper chamber and an intermediate
seat above said outlet and a lower chamber below
said intermediate seat, a piston valve in said
housing adapted to be located within said cham-~
bers and in sealing engagement with said seat,
said piston valve being spaced laterally from the
walls of said chambers when disposed in said
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chambers to allow fluid flow from the interior of
said tubular means through said outlet and to
prevent such fluid flow when positioned in seal-
ing engagement with said seat, and means opera-
tively connected to said piston valve below sald
lower chamber for enabling said piston valve
and housing to be moved longitudinally relativ
to each other. -
18. A well tool; including tubular means
adapted to be connected to a tubular string for
lowering in a well casing; said tubular. means
having an outlet, an upper chamber and inter-
mediate cylindrical seat above said outlet, and
a lower chamber; said chambers and seat being
communicable with one another and with said
outlet; a piston valve in said tubular means mov-
able progressively from said upper chamber into
sealing engagement with said cylindrical seat and
from said cylindrical seat into said lower cham-
per; said piston valve having a diameter different
from the diameters of said chambers to provide
fluid paths between said piston valve and cham-
bers when said piston valve is in said chambers,
said piston valve being substantially equal in
diameter to the diameter of said cylindrical seat;
and means secured to said piston valve and en-
gageable with the well casing.
’ REUBEN C. BAKER.
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