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This invention relates to a well tool and relates
control in elevation. Fig. 3 is a fragmentary lon

more particularly to a tool for discharging cement

slurry, acid and other fluids in wells and adapted
to be employed in locating leaks in well Casings,
etc. A general object of this invention is to pro
vide an improved tool to be run into a well on a
tubular well string and formed to discharge
cement slurry, acid, water, or other fluid through
a port or perforations in a well lining or casing.
Another object of this invention is to provide a
tool of the character referred to embodying a
novel fluid discharge member capable of con
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charge member that is embodied in the tool illus

O

centrating the discharge of the cement slurry,

acid, or other fluid at a selected point in the well
and serving to prevent or to reduce to a minimum
the escape or leakage of the fluid along the in
terior of the well casing or lining.
Another object of this invention is to provide a

tool of the character mentioned that provides for
the very accurate placement of the discharged

fluid.
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Another object of this invention is to provide
a well tool of the character mentioned that may

be run into and out of the well and moved about
in the well as desired with a minimum of re

sistance by the fluid in the well and without pro

gitudinal detailed sectional view of a portion of
the tool with the control in side elevation, show
ing the control active and holding the valve open.
FigS. 4 and 5 are enlarged transverse detailed
Sectional views taken as indicated by lines 4-4
and 5-5, respectively, on Fig. 2. Figs. 6 and 7
are reduced side elevations of the packer or dis
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trating different forms of discharge openings.
The well tool of the present invention may be
said to comprise, generally, a body structure iO,
a packer or fluid discharge member
on the
body structure 0 adapted to receive fluid from
the interior thereof, a valve 2 for controlling
the circulation of fluid through the body struc
ture 0, and a control 3 for the valve 2.
The body structure O mounts or carries the dis
charge member f, the valve 2 and other ele
ments, and is adapted to be secured to the lower
end of a tubular well string 4 for conducting
fluid into the well. The body structure to is a
tubular assembly made up of spaced inner and
Outer tubular parts. In the form of the inven
tion illustrated the body O includes: an outer
tubular Section 5 provided at its upper end with

ducing an unwanted swabbing action.
a threaded on coupling 16. An upper outer sec
Another object of this invention is to provide
tion f is threaded in the coupling 6 to extend
a tool of the character referred to embodying a
upwardly therefrom and a collar or sub 8 is
simple, effective means which provides for the 30 threaded in the upper end of this section T. The
flushing or washing of the tool and the interior
8 may be threaded on the lower end of the
of the casing following the placement of the Sub
string 4 to attach the tool to the string. A col

cement slurry or other fluid.
Another object of this invention is to provide

a well tool of the character mentioned that is
simple and easy to operate and that is not liable

to become caught or cemented in the well.

A further object of this invention is to provide
a well tool of the character referred to embodying

a novel control for the valve which facilitates the
ready Washing or flushing of the tool and well
casing
and that allows free movement of the
tool in the well.
The various objects and features of my inven
tion
will be fully understood from the following
detailed description of typical preferred forms
and applications of the invention, throughout
which description reference is made to the ac
companying drawing, in which:
Fig. 1 is a side elevation of the tool provided
by this invention in a well lining or casing, show

ing
the controlin a released or inactive condition.
Fig. 2 is an enlarged, fragmentary, longitudi
nol detailed sectional view of the tool with the

lar
or Sub 9 is threaded on the lower end of the
main Outer Section 5.
The body structure to further includes an inner
Section or tube 20 within the outer sections 5
and . The opposite ends of the tube 20 are se
Cuired in the Subs 18 and í 9. As illustrated, the
Opposite
end portions of the tube 20 may be force
10 fitted or welded in internal sockets 2 in the subs
8 and 9. The upper end of the tube 20 is in
direct communication with the lower end of the
Well string 4. In accordance with the inven
tion the tube 20 is spaced from the inner Walls
4. of the Outer sections f5 and f T to leave an an
nular fluid passage 22 which extends longitudi
nally through the body structure f O. Ports 23 are
provided in the upper outer section 7 to place
the upper part of the passage 20 in communica
50
tion
with the well or the interior of the well
casing C.
The packer or discharge member is carried
by the body structure 0 to engage in the well
lining or casing C and is formed to discharge fluid

control inactive, showing certain parts of the 55 under pressure outwardly through ports, perfora
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tions, leaks or other openings in the Casing. In
washing or flushing of the tooi and the interior
accordance with the invention the discharge
of the well lining or casing C. The control 3 is
member

is a hollow or chambered element

arranged at the lower end of the body structure
and includes a hollow cage or cap 30 threaded
on the lower end of the sub 9 and a mandrel

formed in whole or in part of a flexible resilient
and expansible material such as rubber, rubber

composition, synthetic rubber, or the like. The
discharge member is an elongate element that
is generally cylindrical in a Zone between its ends
to fit and seal in the cylindrical Well lining or
casing C. The opposite end portions of the mem
ber are tapered or rounded in to fit about the

3 shiftably entering the cap. The mandrel 3.
extends downwardly from the cap 30 and carries
a cone 32. A stem or pipe 33 is secured to the

()

outer section í 5 of the body structure í 8. The
member is arranged on the Section 5 to have

its upper end adjacent the coupling 6 and to

have its lower end adjacent the sub 9. Retain

ing cups 24 are provided on the section 5 to en
gage about and hold the end portions of the
member . The cups 26 engage against and if

has transverse slots or ...otches 35 to permit the
passage of fluid into the mandrel 3 when the

waive 2 is open. An enlargement or crown 36 is
provided on the mandrel 3 within the cap 30.
The crown 36 and the cap 30 are provided with
disengageable lugs 37 and 37 a respectively. The
lugs 31 on the crown 36 are engageable with
an upwardly facing shoulder 38 in the cap 30 to
Support or suspend the mandrel 3 and the parts

desired may be secured to the coupling is and the

Sub 9. If desired the packer or discharge inem

ber may be reinforced by wires, fabric, or the
like, extending vertically and alchored in its end

portions, or the member

cone 32 and extends down Wardly therefron. The
mandrel 3 and, the cone 32 are preferably tubu
lar to place the pipe 33 in communication with
the interior of the cap 30. The upper end of the
mandrel 3 is provided with a frusto-conical or
tapered lifting part 34 for lifting the valve 2 from
its seat 28. The valve lifting part 34 preferably

may be plain or with

Uut reinforcement as illustrated.

One or more discharge orifices or openings 25
are provided in the member . The openings
25 are provided in the cylindrical intermediate
portion of the member and may be of any re
quired or selected shape and size. In Figs.

thereon. from the body structure f O. With the

and 2 of the drawing I have shown a round or 3
cylindrical discharge opening 25 in the member

are connected against relative turning. When
the lugs 37 and 3 are out of mesh or disengaged,

lugs 37 of the crown 36 engaged on the shoulder

38 the lugs of the crown and cap 30 are in mesh

; f. Fig. 6 of the drawing illustrates a packer or

discharge member provided with a polygonal dis
charge opening 25 while Fig. 7 shows a discharge
opening 25 in the form of a pitched or helical
slot. The opening or openings 25 may be pro
portioned and shaped to discharge the required

volume of fluid and to communicate with ports,
slots and openings of Various forms in the well
casing or lining.
Means is provided to deliver fluid under pres

Sure from the interior of the tube 2 to the in

terior of the member

to expand the member

and to discharge from the opening or openings
25. Pairs of aligned lateral openings 26 are pro

vided in the tube 20 and -outer body section 5
and short nipples or tubes 27 are secured in the

openings 26. The tubes 27 place the interior of

the tube 2 in communication with the interior of

the discharge member f. The tubes 27 may be

Spaced vertically and circumferentially as illus
trated. The fluid discharge tubes 2 may be

riveted, Welded, or otherwise secured and sealed
The valve 2 controls the lower end of the
tube 20, Serving to close the lower end of the
tube When fluid is to be discharged from the
member . In accordance with the broader as
pects of the invention any selected form of valve
in the openings 26.

as illustrated in Figs. 2 and 5 of the drawing,
so that the body structure G and mandrel 3.

as illustrated in Fig. 3 of the drawing, the lift

ing part 34 supports the valve 2 above its seat
35

28 so that the interior of the cap 39 is in com
munication with the interior of the tube 20. The
Sub 9 is ported to put the interior of the cap

38 in communication with the passage 22. Spaced
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Vertical ports 40 are provided in the sub 9 and
extend downwardly from the end of the passage

22 to the interior of the cap 30. If desired, lateral

ports & may be provided in the wall of the
cap 36 to put the interior of the cap in com

munication with the wall or casing C below the

discharge member .
The control 3 further includes a gripping
mechanism or slip mechanism for engaging in the
Well lining or casing C. This slip mechanism in
cludes a pair of vertically spaced rings or sleeves

42 shiftably engaged on the pipe 33 below the
cone 32, Spaced outwardly bowed springs 43 ex
tend between and connect the sleeves 42. The

Springs 33 are formed to frictionally engage in
the lining or casing C to resist movement of the
sleeves 42 in the Vieil. A set of gripping slips
44 is connected with the upper sleeve 42 and co
operates with the cone 32. Links or reins 45

are pivotally connected with the lower ends of
the slips 4 and with the upper sleeve 42 to
couple the slips 46 with the Spring sleeve 42.
may be provided to control the lower end of the 60 The surface of the cone 32 slopes downwardly
tube 2. In the case illustrated the valve 2 is
and inwardly so that downward movement of the
a ball valve engaging downwardly against a seat
mandrel 3 and cone 32 with respect to the slips
23 at the lower end of the inner tube 26. The
44 actuates the slips outwardly into gripping co
Seat 28 may be formed on or secured to the
operation with the interior of the casing C.
sub 9. A pin 29 may be arranged transversely
Releasable latch means is provided to control
through the tube 2 above the valve 2 to prevent
the slips 44. This latch means may comprise
upward loss or displacement of the valve. When
a pin 48 projecting from the pipe 33 below the
the valve 2 is engaged on its seat 28 fluid under
cone 32 and a hook-like latch 47 on the upper
pressure delivered to the tube 23 by the string
spring sleeve 42 cooperating with the pin 46.
A is obliged to discharge through the tubes 27 70 The latch 47 is engageable with the pin 45 to
to the member
for final discharge from the
hold the slips Ã £ in their inactive or retracted
opening or openings 25.
positions illustrated in Figs. 1 and 2 of the draw
The control 3 is provided to govern the valve ing. The pin 48 is releasable from the latch
47 by partially turning the mandrel 3 and then
12 to facilitate the easy movement and Operation

of the tool in the well and to provide for the 35 moving the mandrel down. As described above,

3 .
be secured to the lower end of a well string
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the lugs 37 and 37 of the crown 36 and cap 30
are adapted to mesh for the transmission of rota
tion or turning from the body structure 0 to the

4 intended to deliver fluid into the well. The
4 in the condition illustrated in Figs. 1 and 2
of the drawing with the slips 44 retracted and
the pin 46 engaged in the latch 47. The valve
2 is free to open if the tool encounters a col
umn of standing fluid in the casing C and such

tool is preferably run into the well on the string

mandrel 3 and when the lugs 3 and 37* are
in mesh the string 4 may be turned and then
lowered to release the pin 46 from the latch 47.

During this operation the springs 43 engaged in
the casing C resist movement of the sleeves 42
so that the latch 47 remains stationary when the
pin 46 is disengaged from it. The frictional en
gagement of the springs 43 in the casing C fur
ther serves to hold the slips 4 against movement

0

when the cone 32 is moved downwardly to ex

pand the slips against the interior of the cas
ing. The engagement of the slips 44 in the lining
or casing C operates to hold the mandrel 3

5

against further downward movement so that the
body structure O may be moved downwardly to
cause opening of the valve 2.
The control 3 further includes a releasable
latch means for latching or holding the mandrel

20

3 in the position where the valve 12 is opsin

so that the tool may be freely moved through
the well with the slips 44 retracted and with

the valve 2 open. This releasable latch means
serves to couple the mandrel 3 to the cap 30
when the mandrel is in its raised position rela
tive to the body structure 0. Inverted L-shaped
slots 48 are provided it the cap 30 and pins
49 on the mandrel 3 cooperate with the slots.
As shown in Fig. 2 of the drawing, the pins 49
are normally or initially in the vertical arms of
the slots 48. When the body structure O is
moved downwardly to release the pin 46 from

25

30

the latch 47 and to actuate the slips 44 the 35

pins 49 are received in the upper parts of the
slots 48. Accordingly, when the slips 44 are actu

When the tool has been positioned in this man
ner the fluid to be introduced into the well is
passed or pumped down through the string 4.
This fluid flows down through the tube 20 and
passes through the tubes 27 into the interior of
the discharge member f. The fluid under pres
sure in the member
expands the member so

that its intermediate cylindrical part effectively
seals with the inner surface of the casing C.

If the opening 25 or any one of the openings
25 is in communication with the port in the
casing C the fluid under pressure is free to dis
charge into the well around the casing. If, on
the other hand, the opening or openings 25

are out of register with the port or ports in the
casing C the fluid cannot discharge from the
member f. and the operator at the ground sur
face is made aware of the incorrect positioning
of the tool by the back pressure developed in
the pump handling the fluid. If such a back
pressure develops the string 4 may be moved
up or down to bring the opening or openings

25 into communication with the port or ports
in the casing C. The necessary or desired quan
tity of fluid may be pumped down through the

ated and the valve i2 is open, as shown in Fig. 3,

the pins 49 may be in the upper parts of the
slots 48. If it is desired to latch the valve 2

opened the body structure O is turned, while
the slips 44 remain set, to move the pins 49 into
the lateral arms of the slots 48. The lateral

arms of the slots 48 have depressed seats 50
for receiving the pins 49. The seats 50 serve to
releasably retain the pins 49 in the lateral arms

fluid does not interfere with the free lowering
of the tool through the casing. The tool is
lowered and positioned to bring the opening or
openings 25 to points where they may deliver
the fluid to openings or ports in the casing C.
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String 4 to discharge through the opening or
openings 25 and the port or ports in the casing
C into the well around the casing. The fiuid
thus discharged into the well around the casing
C may be cement slurry, acid, water, or any
other fluid. The valve f2 is in the closed posi
tion during the placement of the fluid and pre

vents the discharge of fluid into the cap 30. The
expanded discharge member
effectively seals
in its raised position to hold the valve 2 open.
with the casing C around the opening or open
With the pins 49 engaged in the seats 50 the
ings 25 to prevent any substantial leakage of
body structure O may be raised to release the 50 fluid into the casing. In the event that fluid
slips 44 and turned to re-engage the pin 46 with - leaks into the casing C above -the member
the latch 47. The pins 49 remain engaged in
it is prevented from flowing upwardly through
the seats 50 when the slips are retracted and
the casing by the sealing element 52.
the pin 46 is re-engaged with the latch 47. With
Following the placement of the cement slurry,
the valve 12 held open by the co-operation of 55 acid, or other fluid, it may be desired to flush
the pins 49 in the slots 48 the tool may be moved
out the tool and the casing C. To prepare the
up and down in the well while discharging fluid
tool for this flushing operation the string 4 is
to flush the interior of the casing C and may
turned a short distance and is lowered. This
be freely withdrawn from the well with little or
disengages the pin 46 from the latch 47 and
no resistance offered by the fluid in the well. GO actuates the slips 44 as described above. With
If desired, the tool may be provided with a
further lowering of the string 4 the cone 32
swab element or sealing element 52 for prevent
actuates the slips 44 and the slips hold the man
ing the excessive leakage of the delivered cement
drel
3 and associated parts against further
slurry or other fluid upwardly in the casing C
downward movement. Downward movement of
above the discharge member lf. The Swab elle
the body structure 0 and string 4 following
ment, or sealing element 50 may be supported
the setting of the slips 44 brings the valve f2
against the upper end of the part 34, and the
by a tubular carrier 53 clamped between the cou
pling 6 and a shoulder 54 on the upper body
valve is freed from its seat. Water or other
section 7. The swab element or sealing element
flushing fluid is then pumped down through the
52 is preferably a flexible resilient member of 70 string 4 to pass the valve - f2 and enter the
inverted cup shape. The element 52 is adapted
cap 30. This flushing fuid is free to flow up
to seal outwardly against the interior of the
Wardly through the passage 22 to discharge from
Casing C.
the ports 23 to flush the casing C. The fluid
In the use or operation of the tool provided
delivered to the cap 39 may also pass down
by this invention the body structure O may 7 through the mandrel 3 and pipe 33 and may

of the slots 48 so that the mandrel 3 is latched

gy

4

R

2,301,634

pass through the ports 4. Thus the Washing
the upper and lower portions of the tool and

ing a second passage leading from the first pas

or flushing fluid is adapted to flush clean both

the parts of the casing C above and below the

V packing element or discharge member f. The
washing operation may clear the tool and the
casing of excess cement, acid, or the like.
When the above operations have been com

5

3. Apparatus for the placement of fluids in
Wells comprising a tubular Well string adapted to
conduct fluid into the Well, a tubular body struc

pleted the tool may be withdrawn from the well

or may be moved to another location in the well
for further operation. ASSuming that the slips
44 are set or expanded, as above described, the

10

to a new location by turning the string f4 to
bring the seats 50 of the slots 48 into receiving

relation to the pins 49. The string 4 is then

packer member operable by manipulation of the
string for putting the interior of the body in
communication. With the Well.
20

fluishing fluid down through the string 4. The

discharge of the cleaning or flushing fluid from 25
the tool while moving the tool in the Well assures
a full cleaning of the interior of the casing C.
With the valve 2 latched open as above de
scribed, the tool may be freely withdrawn from 30
the well or moved to a new location for further
operation.
In the above detailed description of the oper
ation it was considered that the tool was oper
ated in a Well casing, liner, or other lining ele
ment. It is to be understood that the tool is not

restricted to this particular use. The fluid place
ment tool of the invention is suitable for use in

an open Well or a portion of a Well Without casing,
for example, it may be used in squeeze jobs
around shoes, for installing bottom hole plugs
under pressure, for cementing around casing
strings under pressure where leaks may be pres
ent, and for many other purposes.
Having described only typical preferred forms
and applications of my invention, I do not Wish
to be limited or restricted to the specific details

herein set forth, but wish to reserve to myself
to those skilled in the art or fall within the scope
of the following claim.S.
Having described my invention, I claim:
1. A tool for placing fluid in a Well and adapted
for use on a tubular Well string comprising a fluid
discharge member for engaging in the Well and
having at least one lateral discharge opening for

ture secured to the string to receive the fluid
therefrom, a packer member on the body struc

ture having a laterally directed discharge open
ing, means for maintaining the discharge open
ing in communication with the interior of the .
body structure whereby fluid may be pumped
from the ground surface through the string to
the discharge opening, and a valve below the

tool is readily conditioned for free movement
through the well for withdrawal or for movement
raised to release the slips 4 and is turned a slight
distance to re-engage the pin 46 with the latch
& 2. This latches the slips 64 in their retracted
positions while the pins 49 remain engaged in
the seats 50. With the parts in this condition the
too may be readily noved either up or down in
the well while discharging circulation fluid or

sage to the interior of the well lining, a valve gov
terning communication between said passages, and
a control operable by manipulation of the string
for causing opening and closing of the valve.
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4. A tool for use on a tubular well string con
prising a body Structure fixed to the String, a
discharge member of packing material Secured to
the body structure and having at least one lateral
discharge opening, the discharge member Sealing
with the well Wall around the discharge open
ing, the body Structure having a first passage
leading from the string to the discharge opening
whereby fluid may be passed down through the
string to the discharge opening and having a
second passage joining the first passage below
the discharge opening and communicating with
the interior of the well, a valve normally closing.
off communication between Said paSSages, and
means operable by manipulation of the String for
opening the valve.
5. A tool for use on a tubular Well string con

prising a body structure fixed to the string, a
discharge member of packing material secured
to the body structure and having at least one
lateral discharge opening, the discharge member
sealing with the well wall around the discharge
opening, the body structure having a first pas
sage leading from the string to the di Scharge .
opening whereby fluid may be passed down
through the string to the discharge opening and
having a second passage joining the first passage
below the discharge opening and communicating
with the interior of the Well above the discharge

any variations or modifications that may appear

member, a valve for preventing the delivery of
fiuid from the first passage to the Second paS

sage, and a control carried by the body structure
operable by movement of the string for Opening
the valve.

6. A tool for use on a tubular well string com

discharging fluid, a body structure to be secured

prising a body structure fixed to the String, a
discharge member of packing material Secured to
the body structure and having at least one lat
teral discharge opening, the discharge member

the member so that fluid from the string may be

prising a body structure fixed to the string, a

55

to said string and carrying said member, the body
structure having a first passage leading from the
sealing with the well wall around the discharge
string to the member So that fluid from the String 80 opening, the body structure having a first pas
may be discharged from said discharge opening
sage leading from the string to the discharge
and having a second passage leading from the
opening whereby fluid may be passed down
first passage to the interior of the Well lining,
through the string to the discharge opening and
and a valve normally closing said second passage
having a second passage joining the first passage
from the first passage and adapted to be opened 65 below the discharge opening and communicating
by manipulation of the String.
with the well above and below the discharge
2. A tool for placing fluid in a Well and adapted
member and forming a by-pass around the dis
for use on a tubular Well string comprising a
charge member, a valve for closing off communi
fluid discharge member for engaging in the well
cation between the passages, and means operable
and having at least one lateral discharge Open 70 by movement of the string for opening the valve
ing, a body structure to be secured to said string
to permit the delivery of fluid from the string
and carrying said member, the body structure
to the second passage.
*
-having a first passage leading from the string to
7. A tool for use on a tubular well string com

discharged from said discharge opening and hav- 75 discharge member of packing material secured to
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the body structure and having at least one lat fluid from the first passage to the second passage,
teral discharge opening, the discharge member
and control means comprising a mandrel shift
sealing with the well wall around the discharge
able relative to the body structure and adapted
opening, the body structure having a first pas
sage leading from the string to the discharge

to open the valve, means engageable with the

well lining for holding the mandrel against move

opening whereby fluid may be passed down ment so that the body structure may be moved
through the string to the discharge opening and . to Open the valve, latch means released by move
having a second passage joining the first passage. ment of the string for holding the last named
below the discharge opening and communicating means inactive, and releasable means for holding

with the Well, a valve for preventing the delivery O the mandrel against movement relative to the
body structure in a position where the valve is

of
fluid from the first passage to the second pas
sage, and means operable to hold the valve open.

Open.

while the string is noved in the well so that

fluid may be pumped into the well to flush the
se

10. A tool for use on a tubular well string .
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8. A tool for use on a tubular well string com

prising a body structure fixed to the string, a

discharge member of packing material secured to

the body structure and having at least one lateral
discharge opening for registering with ports or 20
other openings in the Well lining, the discharge
member sealing with the Well lining around the .
discharge opening, the body structure having a
first passage leading from the string to the "dis
charge opening whereby fluid may be passed 25

down through the string to the discharge open

ing and having a second passage joining the first
passage below the discharge opening and con
municating with the interior of the well lining,

comprising a tubular section fixed to the string,
a packer member on the section having a surface
for sealing with the interior of the well lining
and having a discharge opening in said surface
for discharging fluid into ports in the well lining,
a tube within the section having its upper end
in communication with the string and spaced
from the interior of the section to leave a fluid
passage, means for putting the interior of the
tube in communication with the discharge open
ing of the packer member so that fluid may be
passed through the string to the discharge open
ing, means for maintaining said passage in com
munication with the interior of the well lining
above the packer member, a valve for controlling

communication between the tube and passage,

a valve for preventing the delivery of fluid from 30 and a control operable by movement of the string

the first passage to the second passage, and

for opening the valve.

-

control means comprising a nandrel shiftable
relative to the body structure and adapted to

prising a tubular section fixed to the string, a

the valve, and releasable latch means for holding

for sealing with the interior of the well lining
and having a discharge opening in said surface
for discharging fluid into ports in the well lining,

11. A tool for use on a tubular well string com

open the valve, means engageable with the well
lining for holding the mandrel against movement
so that the body structure may be moved to open

packer member on the section having a surface

a tube within the section having its upper end

the last named means against Operation.

9. A tool for use on a tubular well string com

in communication with the string and spaced

prising a body structure fixed to the string, a dis
charge member of packing material secured to

from the interior of the section to leave a fluid

the body structure and having at least one lat

tube in communication with the discharge open
ing of the packer member so that fluid may be .
passed through the string to the discharge open
ing, means for maintaining said passage in com
munication with the interior of the well lining
above the packer member, said section, having
a chamber communicating with the palººsage, the
interior of the well below the packer member,
and the tube, a valve for closing of the tribe
from the said chamber, and a control operable
by movement of the string for opening he valve,

passage, means for putting the interior of the

eral discharge Opening for registering with ports
or other openings in the Well lining, the discharge

member sealing with the well lining around the
discharge opening, the body structure having a

first passage leading from the string to the dis

charge opening whereby fluid may be passed
down through the string to the discharge open
ing and having a second passage joining the
first passage below the discharge opening and

communicating with the interior of the well

lining, a valve for preventing the delivery of
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