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1. 
This invention relates to a tool for use in COn 

nection with oil well cementing or other opera 
tions involving fluids under pressure. 

Tools for Such operations, comprising opposed 
axially spaced packers on a tubular body or man 
drel carried by a tubing string extending to the 
mouth of the well, for sealing between the body 
and the casing to form a pressure chamber in 
the casing communicating with the interior of 
the tubing, are known. Thus, fluid may be 
pumped down the tubing string and into the 
chamber, for example, to test the casing for leaks. 
If a cementing operation is to be performed, the 
tool is positioned so that the chamber straddles a 
perforated zone in the casing and cement slurry is 
pumped down the tubing and out through the 
perforations; or a liquid to clean the perfora 
tions may be used in a similar manner. 

It is an object of this invention to provide 
an improved tool of this character. 

It is another object of this invention to provide 
such a tool which does not require slips or the 
like to anchor the tool in the casing. 

It is another object of this invention to pro 
vide such a tool having a mandrel of improved 
construction which does not require any joints 
in the pressure chamber. 

It is another object of this invention to pro 
vide Such a tool having improved means for by 
passing the pressure chamber. 

It is another object of this invention to pro 
Vide such a tool having improved means for Wash 
ing excess cement from the casing and tool after 
completing a cementing operation. 

It is another object of this invention to pro 
vide Such a tool wherein the circulation fiuid for 
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Washing excess cement from the casing and tool 
after completing a cementing operation is pre 
Vented optionally from passing into the well below 
the tool. W 
This invention possesses many other advan 

tages and has other objects which may be made 
more easily apparent from a consideration of 
one embodiment of the invention. For this pur 
pose there is shown a form in the drawing accom 
panying and forming part of the present speci 
fication. This form will now be described in 
detail, illustrating the general principles of the 
invention; but it is to be understood that this 
detailed description is not to be taken in a limit 
ing Sense, since the scope of the invention is best 
defined by the appended claims. 
In the drawing: 
Figure 1 is an axial section of a tool, incor 

porating the features of the invention, in a well 
CaSling; 
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2 
Figure 2 is a similar view, but showing the tool 

arranged for a different operation; and 
Figure 3 is a view similar to Figure 2, but show 

ing the tool arranged for still another operation. 
Referring to the drawing, the tool is shown as 

comprising a body or mandrel , supported for 
movement in a well casing 2, by means of a tubing 
String 3 which extends to the mouth of the well. 
The body is attached to the lower end of the 
tubing string 3 by a coupling 4 and since the body 
is required to provide a plurality of flow passages, 
as will be discussed presently, it may be con 
veniently of tubular form. 
Upper and lower packing means 5 and 6 are 

provided respectively in axially spaced relation 
on the body and cooperate with the casing 2 to 
form a pressure chamber 7 about the lower por 
tion of the body f. 
The lower packing means 6 may comprise one 

Or more conventional packing cups 8, two being 
shown by Way of example, Suitably Secured in 
Spaced upwardly facing relation on the mandrel . 
The upper packer 5 comprises a similar pair of 
Spaced cups 9, facing downwardly to oppose the 
CupS 8. The upper packer 5 has additionally an 
upwardly facing cup to above the cups 9. Thus, 
the packer 5 will prevent fluid flow in either 
direction between the body and the casing 2. 
Means are provided forming a continuously 

Open passage for by-passing well fluid upwardly 
with respect to the tool past the pressure cham 
ber 7. Thus, the body is open at its lower end, 
Which may be provided with a strainer 2 or the 
like. 
One or more openings 3 are provided in the 

Wall of the body above the packing means 5, 
the upper end of the body f being closed by a 
partition or head 4. 

Obviously, fluid entering the open end of the 
body Will pass upwardly through the openings 
3. To permit control of fluid by-passing cham 
ber downwardly, an upwardly facing packing 
Cup 5 is provided on the body above the open 
ings 3 for Sealing against the casing 2 to prevent 
Such fluid entering the body through the open 
ings f3. One or more ports 16 controlled by a 
Valve 7 are provided in the body wall above the 
packer 5 for optionally establishing communica 
tion between the interior of the body and the 
casing Space above the packer 5, which space 
extends to the mouth of the well. 
Means are provided forming a continuously 

open passage between the interior of the tubing 
string 3 and the pressure chamber 7. Such 
means are shown as comprising a tube 8 con 
necting an opening 19 in the partition 14 with an 
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Opening 20 through the Wall of the body I adja 
cent one end of the chamber 7. 
Means are also provided forming a passage for 

optionally connecting the chamber 7 with the 
casing Space extending to the mouth of the well. 
This means may comprise a tube 2 connecting 
an Opening 22 through the wall of the body 
adjacent the opposite end of the chamber 7 from 
Opening 20, With an opening 23 through the body 
Wall above the packer 5 and below ports f6. 
The valve controls the opening 23 as well as 

portS 6 and comprises a sleeve 25, freely slidable 
On the body and maintained in fluid tight rela 
tion therewith by suitable packing 26, and ar 
ranged to close either the opening 23 or the ports 
6, but not both. Thus, a collar or shoulder 27 

is formed on the body for limiting downward 
movement of the valve to a position where it 
closes opening 23 (see Figures 2 and 3). The 
coupling 4 provides a shoulder for limiting up 
Ward movement of the valve to a position 
Where it closes the ports 6 (see Fig. 1). 
The sleeve 25 carries a plurality of conventional 

bOW SpringS 28 which frictionally engage the cas 
ing 2 and restrain movement of the sleeve 25 
therein. In this way, appropriate movement of 
the body in the casing 2 serves to operate the 
Walwe . 
The manner of using the tool will now be dis 

cussed. The tool is lowered in the casing 2 by 
means of the tubing string 3, the valve being 
urged to its upper position by the friction of the 
Springs 28 on the casing and uncovering the open 
ing 23. Well fluid freely enters the lower end of 
the body. , passing upwardly in the body out the 
openings f3, and thence upwardly past the packer 
5 into the casing space which extends to the 
mouth of the Wel. 
Well fluid also passes the upwardly directed 

packer cups 8 into the pressure chamber 1 and 
thence via tube 8 to the interior of the tubing 
String 3, and via tube 2 and opening 23 to the 
above mentioned casing space. 
The total effective area of these fluid flow paths, 

indicated by the full line arrows in Figure 1, are 
large, and permit lowering of the tool at a rapid 
rate, as Well as causing a flushing action by the 
fluid which keeps the tool free of foreign matter 
which may be in the well fluid. 
During Such lowering operation, the operator 

may quickly test the casing for leaks above the 
tool by Stopping the tool at an appropriate depth, 
closing the outlets from the casing at the mouth 
of the Well, and applying pressure to the fiuid in 
the tubing 3. This pressure will act through 
the tube 8, on the fluid in the pressure chamber 
i and thence through the tube 2, on the fluid 
confined in the casing Space between the casing 
2 and the tubing 3 above the packer 5. 

- Testing as above is carried out at progressively 
increasing depths. When the tool has passed 
the point of leakage, there will be a drop in the 
preSSure which can be maintained in the tubing. 
By noting the depth of the tool when such drop 
occurs, the point of leakage can be determined. 
In a cementing operation, the tool is lowered 

to a position in the casing 2 with the pressure 
chamber 7 below a Zone of perforations as 2-d 
in Figure 2, provided in the casing 2 for establish 
ing communication with the space in the well 
bore outside the casing. The valve 7 will be 
in its upper position, as shown in Figure 1, due 
to this lowering movement, with ports 6 covered 
and opening 23 uncovered. 
Circulation, is established, as by pumping ce 

ment Slurry down the tubing 3, the path of the 
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4. 
circulation fluid being down the tubing 3 and 
tube 8 into the pressure chamber 7, and thence 
upWardly through tube 2 into the casing Space 
above the packer 5 to the mouth of the Well. 
The circulation fluid traverses the chamber due 
to the entry and exit openings as 20 and 22 being 
at Opposite ends, thus keeping the chamber clear. 
After circulation has been established and it 

has been determined by appropriate means that 
the cement slurry has reached a point just above 
the tool, the tool is raised to a position. Such 
that the pressure chamber 7 straddles the per 
forations 2-d. This upward movement causes 
the valve to move to its lower position, un 
COWering the ports 6 and covering the opening 
23 (See Figure 2). Cement slurry may now he 
forced down the tubing string 3 and tube 3 
into the preSSure chamber 7 and out through the 
perforations 2-d into the space Surrounding the 
casing 2, as indicated by the arrows in Figure 2, 
Since the outlet provided by the tube 2 and 
Opening 23 is now closed. . . 
Upon completion of the cementing operation, 

all cement Slurry remaining in the casing 2 and 
Within the tool should be removed before it 
hardens or sets. This may be done optionally 
in any one of three ways. 
Thus, with the valve. still in its lower or 

cementing position, reverse circulation or “back 
Scuttling' may be employed. Appropriate liquid, 
Such as mud laden. Water, is forced down the 
Casing 2 outside the tubing 3 through the ports 
6 into the body and thence out the lower 
end of the body into the casing space below 
the bottom packer 6. The cups 8 of this packer 
6, as previously mentioned, yield to pressure 
from below, hence the circulation fluid flows up 
wardly past the packer 6 into the pressure cham 
ber 7, through opening 20 and thence upwardly 
through tube 8 and the tubing string 3. This 
flow path is indicated by the arrows in Figure 3. 
In this case, the circulation fluid is prevented 

from entering the preSSure chamber from 
above past the downwardly facing cups 9 by the 
upWardly facing packers 0 and 5... If this 
occurred, the fluid would pass directly out 
through the opening 20 without cleaning the 
Chamber . w - - 

Optionally, the tool may be lowered in the 
Casing 2 until the valve 7 is in its upper po 
sition, the ports 6 being covered and the open 
ing 23 uncovered (as shown in Figure 1), and 
reverse circulation the short way employed. In 
this case the circulation fluid is forced down 
the casing 2 as before, thence via opening 23, 
tube 2 and opening 22 into the pressure cham 
ber 7, returning via opening 20, tube 8, and the 
tubing string 3. In this case the packer 5 pre 
vents the circulation fluid from entering the 
body through the ports 3 and thence passing 
into the casing, space below the lower packer 
6. Thus, the casing space below the tool is not 
Subjected to the pressure of the circulation. The 
flow path in this case is indicated by the broken 
arrows in Figure 1. 
With the valve 7 in its upper position, straight 

circulation, Such as established preceding the 
cementing operation and described in connec 
tion thereWith, may be utilized if desired to wash 
the cement from the interior of the casing 2 
and from the tool. In this method also the 
casing Space below the tool is not subjected to 
the preSSure of the circulation, since the fluid 
can not pass the lower packer 6. 
By locating the openings 20 and 22 by which 

fluid enters and leaves the pressure chamber 7 
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adjacent the opposite ends of the chamber, fluid 
is caused to traverse the chamber from end to 
end, insuring a complete removal of the cement. 

In bringing the tool out of the well, the valve 
f : moves to and remains at its lower position, 
With the ports 6 uncovered. The well fluid 
above the tool enters the body freely through 
these ports 6 and passes outwardly through 
the lower end of the body . . Due to the large 
area of the passages thus provided the Well fluid 
flows through the tool with little resistance, 
facilitating rapid withdrawal of the tool. 

claim: 
1. In a well tool: a body adapted for Connec 

tion. With a tubing string for positioning in a 
well casing; upper and lower packing meains 
secured in spaced relation on said body for Seal 
ing between the i body and the casing. to form 
a pressure chamber; Said body having a paSSage, 
said passage being communicable with the in 
terior of the casing below said chamber, an Open 
ing in said body for communicating said passage 
with the casing space above said upper packing 
imeans; means mounted on said body above said 
upper packing means to block flow from the 
casing through said opening into Said paSSage 
and to allow flow from said paSSage through 
said opening into the casing; a port through 
said body for communicating said passage with 
the casing Space extending to the mouth. Of the 
well; and valve means for optionally controlling 
said port. 

2. In a well tool: a body adapted for con 
nection with a tubing string for positioning in 
a well casing; upper and lower packing means 
secured in spaced relation on said body for Seal 
ing between the body and the casing to form a 
pressure chamber; said body having a paSSage, 
said passage' being communicable . With the ilin-- 
terior of the casing below said lower packing 
means, said body having an opening for com 
municating said passage with the interior of the 
easing above said upper packing means, Said 
upper packing means preventing fluid flow in 
either direction between the interior of Said 
casing and Said pressure channber; and illeans 
preventing fluid flow downwardly through Said 
passage comprising, an upwardly directed pack 
ing element on the body above said opening for 
Sealing against the casing. 

3. In a well tool: a body adapted for connec 
tion with a tubing string for positioning in a Well 
casing; upper and lower packing ineans secured 
in spaced relation on said body for Sealing be 
tween the body and the casing to form a pressure 
chamber; Said body having a passage, said pas 
sage being adapted to communicate with the in 
terior of the casing below said lower packing 
means, an opening in said body for connaunicat 
ing said passage with the interior of the casing 
above Said upper packing means, said upper 
packing means preventing fluid flow in either 
direction between the interior of said casing and 
said pressure chamber; means preventing fluid 
flow from the interior of the casing downwardly 
through said opening into said passage compris 
ing, an upwardly directed packing element on 
said body above said opening for sealing against 
Said casing, Said body having a port for commu 
nicating Said paSSage with the interior of the 
casing above Said upwardly directed packing 
element; and Valve means for optionally con 
trolling said port. 

4. In a Well tool: a body adapted for connec 
tion with a tubing string for positioning in a well 
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casing; upper and lower packing means secured 
in spaced relation on said body for sealing be 
tween the body and the casing to form a pres 
sure chamber; said body having a passage form 
ing a by-pass for passing well fluid past Said 
chamber; said upper packing means preventing 
fluid flow between the body and the casing in 
either direction; means mounted on said body 
for restricting fluid flow in Said by-pass to move 
ment upwardly with respect to the body; said 
body having means for maintaining communica 
tion between Said chamber and Said tubing 
string; means forming a passageway in said body 
for communicating with said chamber, said body 
having an opening above said upper packing 
means for communicating said passageway with 
the interior of Said casing; there being a port 
in said body Spaced from Said opening and con 
nected with said by-pass; and valve means on 
said body, operable in response iš to movement of 
said body in the casing for optionally closing said 
opening or said port. · · 

5. In a Well tool: a tubular body adapted for 
connection with a tubing string for positioning 
in a well casing, Said body being closed at its 
upper end to prevent communication with the 
tubing string and open at its lower end for conn 
munication with the interior of the casing; upper 
and lower packing means Secured in spaced rela 
tion on said body for sealing between the body 
and the casing to form a prêSSure chamber; pas 
sage means in Said body for maintaining com 
munication between said chamber and the in 
terior of the tubing string; means forming a pas 
Sageway in Said body for communicating said 
chamber. With an opening through the Wall of 
the body above said upper packing means; a port 
through the wall of the body axially spaced 
from said opening for establishing communica 
tion between the interior of the body and the 
interior of said casing; and a Valve on said body, 
operable in response to movement of said body 
in the casing, for Selectively closing said opening 
and said port. 

6. In a well tool: a body adapted for connec 
tion with a tubing string for positioning in a well 
casing; spaced packing means carried by the 
body for sealing between the body and the cas 
ing to form a pressure chamber; passage means 
in Said body for maintaining free communica 
tion between said chamber, and the interior of 
Said tubing string; said body having a passage 
forming a by-pass for freely by-passing well fluid 
upwardly past said chamber; and means for op 
tionally passing fluid between said chamber and 
the interior of the casing above said packing 
means, or for by-passing well fluid downwardly 
past Said chamber, including a passage in said 
body independent of the first named passage, 
a port in the body for communicating said by 
pass with the interior of the casing, and a valve 
movable on the body for selectively opening and 
closing said last named passage and said port. 

7. In a well tool: a body adapted for connec 
tion with a tubing string for positioning in a well 
casing; Spaced packing means carried by the 
body for Sealing between the body and the cas 
ing to form a pressure chamber; passage means 
in Said body for maintaining free communication 
between Said chamber and the interior of said 
tubing string; said body having a passage form 
ing a by-pass for freely by-passing well fluid up 
Wardly past Said chamber; passage means in said 
body independent of said first named passage 
means and Said by-pass for passing well fluid 
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between said chamber and the interior of the 
casing above said packing means, said body hav 
ing a port for communicating the by-pass with 
the interior of the casing for by-passing well 
fluid downwardly past said chamber; and valve 
means on the body operable in response to 
movement of the body in the casing for Option 
ally controlling said port and said independent 
passage means for directing fluid flow between 
the interior of the casing above the packing 
means and said chamber, or through said port 
and by-pass past said chamber. 

8. In a well tool: a body adapted for connec 
tion with a tubing string for positioning in a Well 
casing; spaced packing means carried by the 
body for sealing between the body and the casing 
to form a pressure chamber; said body having a 
passage forming a by-pass for freely passing Well 
fluid upwardly past said chamber; means in the 
body forming a passage between the interior of 
said tubing String and an opening into Said 
chamber; means in the body forming a passage 
independent of the second named passage and 
providing communication between the interior 
of the casing and a second opening into said 
chamber; Said body having a port connected 
with said by-pass for passing fluid down Wardly 
past said chamber; and valve means for option 
ally closing said port or said third named pas 
sage, said openings being located respectively 
adjacent the Opposite ends of said chamber, 
whereby fluid flow between said second and third 
named passages traverses said chamber. 

9. In a well tool: a tubular body adapted for 
connection with a tubing string for positioning 
in a Well casing, said body being closed at its 
upper end to prevent communication with the 
interior of the tubing string and open at its 
lower end for communication with the interior 
of said casing; Spaced packing means carried by 
the body for sealing between the body and the 
casing to form a pressure chamber; means in the 
body for forming a fluid flow passage between 
the interior of said tubing string and said pres 
sure chamber; means in the body forming a fluid 
flow passage independent of the first named pas 
Sage for communicating said chamber with the 
interior of the casing above said chamber; Valve 
means for optionally closing the last mentioned 
passage; Said body having a by-pass opening 
above said chamber; means on the body adja 
cent said by-pass opening for preventing flow 
from the interior of said casing through said 
by-pass opening; and means for by-passing Well 
fluid past said chamber in a downward direction, i 
comprising a port Opening through the wall of 
said body into the interior of said body at a point 
Such that it will be opened by said valve means 
when said valve means is in position to close said 
Second named paSSage. - 

10. In a well tool: a tubular body adapted for 
connection. With a tubing string for positioning 
in a well casing, Said body being closed at itS 
upper end to prevent communication with the 
tubing string and open at its lower end; upper 
and lower packing means secured in Spaced rela 
tion on said body for sealing between the body 
and the casing to form a pressure chamber; 
the upper of said packing means being adapted 
to prevent fluid flow in either direction between 
the body and the casing; passage means in the 
body for maintaining free communication be 
tween said chamber and said tubing string; there 
being an opening through the Wall of Said body 
above said upper packing means; an upwardly 
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8 
directed packing element on said body above 
said opening to prevent downward fluid foW 
between the body and the casing to said open 
ing, and means carried by the body for optionally 
establishing communication between the interior 
of the casing above said upwardly directed packer 
and the interior of said body or Said preSSure 
chamber. 

11. In a Well tool: a tubular body adapted for 
connection with a tubing string for positioning 
in a well casing, said body being closed at its 
upper end to prevent communication with the 
tubing string and open at its lower end; upper 
and lower packing means secured in spaced rela 
tion on said body for sealing between the body 
and the casing to form a pressure chamber; the 
upper of Said packing means being adapted to 
prevent fiuid flow in either direction between the 
body and the casing; passage means in the body 
for maintaining free communication between 
Said chamber and Said tubing string; there being 
an opening through the wall of said body above 
Said upper packing means; means on said body 
for preventing downward fluid flow from the 
interior of Said casing through said opening; 
there being a port through the wall of said body 
above Said opening, means forming a passage 
for communicating Said pressure chamber with 
the interior of the casing above said opening, and 
optionally operable valve means for closing either 
Said paSSage or said port. 

12. In a Well tool: a body adapted for connec 
tion with a tubing String for positioning in a 
Well casing; upper and lower packing means se 
cured in Spaced relation on said body for seal 
ing betWeen the body and the casing to form a 
preSSure chamber; said body having a passage, 
Said paSSage being communicable with the in 
terior of the casing below said chamber, an open 
ing in Said body for communicating said passage 
With the casing space above said upper packing 
means; means mounted on said body above said 
upper packing means to block fow from the 
casing through said opening into said passage 

5 and to allow flow from said passage through 
Said opening into the casing; said body having 
a port for communicating said passage with the 
interior of the casing, and valve means for open 
ing and closing said port. 

13. In a Well tool, a tubular body adapted for 
connection with a tubing string for operation in 
a Well casing, Spaced upper and lower packing 
means for sealing with the casing, said body 
having a by-pass extending from below the lower 
packing means to above the upper packing 
means, means in the body forming a passage 
for conducting fluid between the tubing string 
and the Space between said upper and lower 
packing means, and also between said space and 
an opening through the wall of the body outside 
Said Space, Said body having flow control means 
Outside Said Space for preventing the downward 
flow of fluid into the Zone below the body and 
allowing upward flow of fluid through said by 
paSS, said body having a port through the wall 
thereof outside Said space, said port and said 
body being cooperable for conducting fluid down 
Wardly past Said control means into the interior 
of the casing below said body, and a valve mem 
ber movable on the body for selectively opening 
and closing said passage and said port. 

14. In a Well tool, a tubular body adapted for 
connection with a tubing string for Operation 
in a Well casing, Spaced upper and lower pack 
ing means for sealing with the casing, said body 
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having a by-pass extending from below the lower 
packing means to above the upper packing 
means, means in the body forming a paSSage 
for conducting fluid between the tubing string 
and the Space between said upper and lower 
packing means, and also between said space and 
an opening through the wall of the body out 
side said space, said body having flow control 
means outside Said space including packing 
means on said body adapted to seal against the 
casing for preventing the downward flow of fluid 
into the zone below the body and allowing up 
Ward flow of fluid through said by-pass, said 
body having a port through the Wall thereof 
Outside Said Space, said port and said body being 
cooperable for conducting fluid downwardly past 
Said Control means into the interior of the cas 
ing below said body, and a valve member mov 
able on the body for selectively opening and clos 
ing said passage and Saidport. 

15. In a Well tool, a tubular body adapted for 
connection. With a tubing string for operation in 
a well casing, spaced upper and lower packing 
means for Sealing with the casing, said body hav 
ing a by-pass extending from below the lower 
packing means to above the upper packing means, 
means in the body forming a passage for con 
ducting fiuid between the tubing string and the 
space between Said upper and lower packing 
means, and also between said space and an open 
ing through the Wall of the body outside Said 
space, said body having flow control means out 
side said Space including an upwardly facing 
packing cup on the body adapted to Seal against 
the casing for preventing the downward flow of 
fluid into the Zone below the body and allowing 
upward flow of fluid through said by-pass, said 
body having a port through the wall thereof 
outside said space, Said port and Said body being 
cooperable for conducting fluid downWardly past 
Said control means into the interior of the cas 
ing below said body, and a valve member mov 
able on the body for selectively opening and 
closing said passage and said port. 
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16. In a well tool, a tubular body adapted for 

connection with a tubing string for operation in 
a well casing, Spaced upper and lower packing 
means for sealing with the casing, said body hav 
ing a by-pass extending from below the lower 
packing means to above the upper packing means, 
means in the body forming a passage for con 
ducting fluid between the tubing string and the 
Space between said upper and lower packing 
means, and also between Said Space and an open 
ing through the wall of the body outside said 
space, said body having flow control means out 
Side Said Space for preventing the downward 
flow of fluid into the Zone below the body and 
allowing upward flow of fluid through said by 
paSS, Said body having a port through the Wall 
thereof outside said space, said port and said 
body being cooperable for conducting fluid down 
wardly past said control means into the interior 
of the Casing below said body, and a valve mem 
ber movable on the body for selectively opening 
and closing Said paSSage and Said port, said con 
trol means and Said body being cooperable to 
prevent downward flow of fluid below Said body 
when said port is closed. 
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