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This invention relates to a tool for use in Con 
lection with oil well cementing operations. 
It is known to provide tools for Such operations 

which comprise opposed spaced packers. On a 
body carried by a tubing string, extending to the 
mouth of the well, for forming a pressure cham 
ber in the well casing. Thus, cement: Slurry Or 
other fluid may be pumped from the surface of 
the ground to the chamber and out through per 
forations or openings in that portion of the Wall 
of the casing Surrounding the chamber. 

It is an object of this invention to provide such 
a tool having means forming a by-pass for well 
fluid to pass the tool either as the tool is run in 
the hole or as it is brought out of the hole. 

It is another object of this invention to provide 
such a tool having means for optionally prevent 
ing passage of fluid upwardly past the tool. 

It is another object of this invention to provide 
such a tool having means providing an opening 
from the pressure chamber to the space in the 
casing, outside this chamber which may optional 
ly be opened or closed. 

It is another object of this invention to pro 
vide such a tool having means for preventing re 
lease of fluid from the pressure chamber while 
permitting fluid to by-pass the tool in either 
direction. 

It is another object of this invention to pro 
vide such a tool having means for preventing re 
lease of fluid from the pressure chamber and 
simultaneously preventing upward flow of fluid 
past the tool. 

It is another i object of this invention to pro 
vide such a tool having means for releasing fluid 
from the pressure chamber and simultaneously. 
permitting fluid to by-pass the tool in either 
direction. 

It is another object of this invention to provide 
such a tool arranged to be restrained against up 
ward movement in the well due to excess pressure 
below the tool. 

It is another object of this invention to provide 
a tool capable of performing cementing opera 
tions of the type known as "squeeze jobs.' 

It is another object of this invention to provide. 
such a tool adapted to perform Suecessively ce 
menting operations at different zones in the well 
and Under different conditions. Without the neces 
sity of pulling the tubing string and the tool from 
the Well between Successive operations. 

It is still another object of this invention to 
provide such a tool adapted for use in cleaning. 
or washing surplus cement from the well and 
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2. 
either by circulating down the tubing string and 
up the casing, or by reverse circulation down the 
casing and up...the-tubing String. 
This invention possesses many other advant 

tages, and has other objects which may be made 
more easily apparent from a consideration of One 
embodiment of the invention. For this purpose, 
there is shown, a form in the drawingSacCOm 
panying and forming part of the present speci 
fication. This form, which illustrates the general 
principles of the invention, will now be described 
in detail; but it is to be understood that this de 
tailed description is not to be taken in a limiting 
sense, since the scope of the invention is best 
defined by the appended claims. 

In the drawingS: 
Figure 1 is an axial Section of a tool incor 

porating the features of the invention, positioned 
in a well casing; 

Figure 2 is a fragmentary Section showing the 
upper portion of the tool, on an enlarged Scale; 

Figure 3 is a similar section showing the lower 
portion of the tool; 

Figure. 4 is a fragmentary detail section taken 
as indicated by line 4-4 on Figure2; 
Figure 5 is a view similar to Figure 3 but show 

ing: a, different operating position of the partS; 
Figure 6 is a view similar to Figure 2 but show 

ing a different operating position of the parts; 
and, 

Figures 7, 8 and 9 are views similar to Figure 3 
but showing other operating positions of the parts. 

Referring particularly to Figures 1 and 3, of 
the drawings, the tool is shown as comprising an 
elongated, generally cylindrical hollow body 
supported for movement in the well casing 2 by 
means of a string of tubing 3 which extends to 
the mouth of the well. The body has a down 
Ward tubular extension 4 to which are Secured 
conventional packers 5 and 6, spaced axially 
along the extension 4 and cooperating with the 
casing 2 to form a confined space. Or pressure 
chamber 7 about the extension 4. A supplemen 
tary upwardly directed packer 5-a is provided on 
the extension 4 just above the upper packer 5, for 
a purpose to be later pointed out. 
Means are provided forming a first paSSage or 

a by-pass to permit fluid in the casing to flow 
upwardly or downwardly in the casing 2 past 
the packers: 5 and 6 and the confined Space. . 
For: this purpose a wall or partition 8 is: pro 
vided, which separates the interior of the body 
from the interior of the extension 4, and ports 

9 and O. are provided in the wall of the extens 
from the tool after a cementing job, optionally 55 sion respectively above the uppermost packer 



5-a and below the lower packer 6. Thus, fluid 
in the casing 2 below the packer 6 is free to 
enter extension 4 through the port or ports 0, 
pass upwardly therein, and flow into the casing 
space above the packer 5 through the port or 
ports 9, or vice versa. 
Means are also provided in the body extension 

4 forming a second passage for establishing 
communication between the interior of the tub 
ing string 3 and the restricted space or pressure 
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chamber 7, as well as with the space in the , 
casing 2 below the lower packer 6. For this 
purpose, the partition 8 is provided with an open 
ing 8-a from which a tube or conduit leads 
to a port 2 in the wall of the extension 4 be 
low the upper packer 5 and opening into the 
space T. Another port 3 is provided in the 
wall of the extension 4 above the lower packer 
6 and communicates with a port f4 below the 
packer 6 and spaced above the ports fo, by a 
tube or conduit 5. ... " . . . . . . 
AS is well understood, the use of such a tool 

involves the positioning of the pressure cham 
ber 7 in the casing 2 so as to communicate with 
perforations provided in the casing wall. Since 
it may be desired to vary the space between the 
packers 5 and 6 to provide a pressure chamber 
having a length in accordance with the length 

of the perforated portion of the casing, the body 
extension 4 is formed of an upper section 4-d 
and a lower section 4-b secured together as by 
a threaded coupling member f6. By substituting 
coupling members 6 of suitable lengths, the 
length of the chamber 7 may be altered as de 
sired. 
Waive means 20 are provided for controlling 

the first and Second passages, and comprises a 
sleeve 2 freely slidable on the extension 4 be 
low the lower packer 6. Thus, sleeve 2 has 
an annular space or chamber 22 Surrounding 
the extension 4, sealed from the casing space 
by suitable packing means 23 and 24 at the op 
posite ends of the sleeve 2. The length of the 
sleeve 2 is such that, by appropriate position 
ing of the sleeve on the extension, either or 
both of ports 0 and f4 may be covered, thus 
interrupting communication between the first or 
Second passage or both, and the casing space 
below the lower packer 6. Furthermore, the an 
nular space 22 is such that the valve may serve 
optionally when communication between the 
first and Second passages and the Space below 
the packer is interrupted, to bridge the ports 
O and 4, thereby establishing communication 

between the first and Second passages (see Fig 
Ure 7) . " 
The sleeve 2 carries a plurality of conven 

tional friction or bow Springs 25 adapted to fric 
tionally engage the wall of the casing 2 and re 
strain axial movement of the sleeve 2 therein. 
In this way, appropriate movement of the body 
with respect to the casing 2 serves to operate 

the valve 20 as desired. 
A supplemental valve structure 27 is provided 

at the lower end of the extension 4 to permit 
discharge of fluid from the casing above pack 
ers 5 and 5-d down through the bypass to space 
below the packers independently of port O. 
Thus, the lower end of the interior of the ex 
tension 4 is reduced to provide a port 28 sur 
rounded by a downwardly facing valve seat 29 
toward, which a closure member 30 is urged by 
a compression spring 3. A conventional shoe 
32 is threaded on the lower end of the exten 
Šion 4. 

4. 
The tool as so far described is a complete 

operative structure which is perfectly Satisfac 
tory for many conditions of operation. How 
ever, it may be desirable to provide means in 
suring against the tool and the tubing string 
3 being forced upwardly in the casing 2 as by 
pressure in the casing below the bottom packer. 
For this purpose, the body is connected to 
a tubular mandrel 35 (see Figures i and 2) which 
in turn is connected to the tubing String 3 by 
means of a 'sub’ or coupling member 35. The 
body and the mandrel 35 are connected for 
limited relative movement by means of an in 

15 
verted slot 3 formed in the body and a 
pin 38 carried by the mandrel 35. 
The body just above the extension 4 has 

a bore 39 forming a cylinder for accommodat 
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ing a packed head 49 formed on the lower end 
of the mandrel 35. In this way, leakage be 
tween the casing space, and the interior of the 
body is prevented. 
Conventional friction or bow springs 42 are 

provided on the body for frictionally engaging 
the casing 2, thus restraining movement of the 
body and enabling manipulation of the lock 
means 37 and 38 by appropriate movement of 
the mandrel 35. 
The body above the bow springs 42 is en 

larged to provide a bowl 43, having a plurality 
of openings 44 extending through its wall, in 
which slips 45 are mounted for movement to 
Ward and away from the casing 2. The slips 44 
are slidably attached in a known manner to up 
Wardly and outwardly inclined surfaces 49 
formed on a slip head 47, carried on the mandrel 
35. The slip head 4 is mounted for free rotary 
movement and inited axial movement with re 
spect to the mandrel 35, the axial movement 
being limited by means of lost motion connection 
48 comprising means forming a flange A3 on the 
mandrel 35 confined between axially spaced 
shoulders 50 and 51 on the slip head 5. 
This lost motion connection 48 insures locking 

of the body i and the mandrel 35 against rela 
tive rotation by means of the lock 3-38 before 
the slips 45 engage the casing. Thus, referring 
to Figure 2, it will be seen that relative axial no 
tion between the body carrying the slip bowl 43 
and slip head 47 is prevented as long as pin 38 
is in the horizontal part 37-d, of the inverted 
slot 37. After rotation of the mandre 35 to 
align pin 38 with the vertical portion 3-b of the 
slot 37, relative movement of the mandrel 35 
downwardly of the body f will not expand the 
slips 44 until such movement is sufficient to 
cause the fiange 49 to engage the shoulder 5 on 
the slip head 47. Such movement of the mandrel. 
35, however serves to move the pin 38 into the 
vertical slot; 3 -t. So that the mandrel 35 and the 
body are locked against relative rotation. Fur 
ther downward movement of the mandrel 35 with 
respect to the body will then serve to expand 
the slips. 
The bowl 43 is extended a substantial distance 

above the slip head 47 to provide a cylinder 52, 
closed at its upper end by a head 53, having an 
opening 54 for slidably accommodating the up 
per portion of the mandrel 35. A piston 55 is 
provided on the mandrel 35 for sealing against 
the Walls of the cylinder 52 and cooperating with 
the cylinder to form an expansible pressure Space 
56. Conventional packing 5T is provided in open 
ing 54 for sealing against the mandrel 35. The 
piston 55 is sealed against passage of fluid pres 
Sure either into or out of the Space 56 as by a 
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enter the tubing string 3, through ports 60. If 
this, were permitted to occur obviously the tool 
would not be freed of cement. Similarly, the 
upwardly facing packing 5-a prevents reverse 
circulation from entering the pressure chamber 
past the upper packer 5 thereof and returning 

to the tubing 3 via the port 2 without cleaning 
the lower portion of the tool. v. - 

If equipment is not available for such reverse 
circulation, the cleaning operation can be per 
formed in the more conventional manner or cir 
culating down the tubing 3 and up in the casing 
2 outside the tubing. For such an operation, 
the tool must be manipulated in the casing 2 to 
position the valve 20 to connect ports and 
f4 as shown in Figure 7. Circulation fluid is 
forced downwardly in tubing string 3, mandrel 
35, thence through port 8-a, conduit ff, port 2, 
pressure chamber 7, port 3, conduit 5, and 
port 4 into the annular cavity 22 in valve 20. 
From this cavity 22 it enters the body extension 
4 through the port to, and through the port 9 
into the casing 2, whence it returns to the mouth 
of the well. 
The tool is also adapted for use as a squeeze 

tool. Thus, by setting the tool so that the valve 
20 is positioned to cover the ports f 3 but not 
port 4, as shown in Figure 9, the lower packer 
6 is rendered inoperative by the by-pass tube 
5. In this case, cement slurry can be pumped 
down the tubing 3 out port f2 into the pressure 
Space 7, thence into port 3 down the bypass 5 
and out the port 4 or what has been termed 
the second passage. Upward escape of the 
cement slurry via ports to and the first passage 
is prevented, since the ports 9 are closed. Ex 
cess cement can be washed either the long way 
or the short way as previously described. 
We claim: v 
1. In a well tool: a body adapted for connec 

tion to a tubing string for positioning in a well 
casing; a pair of vertically Spaced packing means 
carried by the body for sealing against the cas 
ing to form a pressure chamber extending about 
the body; means forming a passage extending 
through said body and opening into the interior 
of the casing outside the body above and below 
Said chainber for by-passing said packing means; 
means on the body forming a pair of passages, 
One passage of Said pair communicating with 
said tubing string and said chamber, the other 
paSSage of Said pair communicating with said 
chamber and an opening through the wall of 
the body below the lower packing means; said 
pair of passages being sealed from each other, 
and from Said by-pass passage, to prevent fluid 
flow therebetween within the body; said pair 
of passages being communicative with each other 
exteriorly of said body when said packing means 
are sealed against the Well Casing, to pass fluid 
between said tubing string and the interior of 
the casing outside the body below said chamber; 
and valve means shiftably mounted on said body 
for operation in response to the movement of 
the body in the casing for selectively controlling 
fluid flow through said by-pass and one of said 
pair of passages. 

2. In a well tool: a body adapted for connec 
tion to a tubing String for positioning in a Well 
casing; a pair of vertically spaced packing means 
carried by the body for sealing against the cas 
ing to form a pressure chamber extending about 
the body; means forming a passage extending 
through said body between an opening through 
the wall of the body above the upper packing 
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8 
means and a port in the wall of the body below 
the lower packing means for by-passing Said 
packing means; means forming a pair of pas 
Sages, one passage of said pair extending through 
said body for communicating said tubing string 
with an opening into said chamber, the other 
passage of said pair extending through said body 
för communicatihigº another opening into said 
chamber with a port in the wall of the body 
below the lower packing means, said pair of 
passages being sealed from each other and from 
said by-pass passage, to prevent fluid flow there 
between within the body; said pair of passages 
being communicative with each other exteriorly 
of said body when said packing means are sealed 
against the well casing, to pass fluid between 
said tubing string and the interior of the casing 
outside the body below the lower packing means; 
said ports being axially spaced along said body; 
a valve member axially movable on said body 
for selectively controlling said ports; and means 
on said valve member for frictionally engaging 
the casing, whereby said valve member is adapted 
to be operated on response to the movement of 
said ibódy in the casing. 

3. In a well tool: a body adapted for connec 
tion to a tubing string for positioning in a well 
casing; a pair of vertically Spaced packing means 
carried by the body for sealing against the cas 
ing to form a pressure chamber extending about 
the body; means forming a passage extending 
through said body between an opening through 
the wall of the body above the upper packing 
means and a port in the wall of the body below 
the lower packing means for by-passing said 
packing means; means forming a pair of pas 
sages, one passage of said pair extending through 
said body for communicating said tubing string 
with an opening into said chamber, the other 
passage of Said pair extending through said body 
for communicating another opening into said 
chamber with a port in the wall of the body be 
low the lower packing means, said ports being 
axially Spaced along. said body; said pair of pas 
sages being sealed from each other and from 
said by-pass passage, to prevent fluid flow there 
between within the body; said pair of passages be 
ing communicative with each other exteriorly of 
said body when said packing means are sealed 
against the well casing, to pass fluid between said 
tubing string, and the interior of the casing out 
side the body, below said lower packing means; a 
valve sleeve slidable on said body, having axially 
Spaced portions. Sealing against said body, said 
sleeve forming with said body and between said 
spaced portions a chamber, said sleeve being op 
tionally positionable with said chamber overly 
ing. Said ports and providing communication 
therebetween or overlying either port and inter 
rupting, communication between such port and 
the interior of the casing outside the tool. 

4. In a well tool: a body adapted for connection 
to a tubing string for positioning in a well casing; 
a pair of vertically spaced packing means carried 
by the body for Sealing against the casing to form. 
a pressure chamber extending about the body; 
means forming a passage extending through said 
body, between an opening through the wall of 
the body above the upper packing means and a 
port in the wall of the body below the lower pack 
ing means. for * bypaSSing Said packing means; 
means forming "a pair of passages, one passage 
of Said pair extending through said body for 
communicating said tubing string with an open 
ing into said chamber, the other passage of Said 



pair extending through said body for communi 
Cating another opening into Said chamber . With 
a port in the Wall of the body below the lower 
packing means, Said ports being axially Spaced 
along Said body; Said pair of passages being 
Sealed from each other and from Said by-paSS 
paSSage, to prevent fluid flow therebetween Within 
the body, said pair of paSSages being communica 
tive with each cither exteriorly of said body. When 
Said packing means are. Sealed against the Well 
Casing, to paSS. fluid between said tubing String 
and the interior of the casing outside the body. 
below Said lower packing, means; Valve means 
shiftably mounted on the body for selectively 
controlling said by-pass and One of said pair of 
paSSages, operated in response the movement of 
the body in the casing; and supplemental valve 
means positioned in and for discharging fluid 
under pressure from one of Said passages. 

5. In a Well tool: a body adapted for connec 
tion to a tubing string for positioning in a Well 
Casing; a pair of Vertically Spaced packing means 
carried by the body for Sealing against the cas 
ing to form a preSSure chamber extending about 
the body; means forming a first passage extend 
ing through said body between an opening 
through the wall of the body above the upper 
packing means and a port in the wall of the 
body below the lower packing means for by-pass 
ing Said packing means; means forming a pair of 
paSSages, One paSSage of Said pair extending 
through Said body for communicating Said tub 
ing String with an opening into said chamber, the 
Other paSSage of Said pair extending through 
Said body for communicating ail other opening 
into Said chamber with a port in the Wall of the 
body below the lower packing means, said pair 
Of passages being sealed from each other and 
from Said by-pass passage, to prevent fluid flow 
therebetween Within said body, said portS. being 
axially Spaced along; said body; said pair of pas 
Sages being Communicable With each other ex 
teriorly of said body when said packing means 
are Sealed against the well. Casing, to paSS. fluid 
between. Said tubing string and the interior of 
the casing outside the body below said lower 
packing means; a valve member telescopically 
mounted on said body for sliding movement to 
COver and uncover said ports; and a plurality of 
bow Springs on said valve member for frictionally 
engaging the casing and restraining Said valve 
member against movement, whereby movement 
of Said body relative to Said valve member Op 
erates Said valve member to control said ports. 

6. In a well tool: a body; a tubular: mandrel 
adapted for connection to a tubing string for 
positioning in a well casing, and to which Said 
body is secured for limited vertical movement, 
Said body and said mandrel forming relatively 
movable members; locking means on Said men 
bers for optionally securing said members to 
gether against relative movement; a pair of ver 
tically Spaced packing means carried by the body 
for Sealing against the casing to form a pressure 
chamber extending about the body; means form 
ing a passage in said body extending from below 
the lower packing means to above the upper 
packing means for by-passing fluid past said 
Spaced packing means; means forming a pair. Of 
passages, one passage of said pair extending 
through said body for communicating said tubing 
String with an opening into Said chamber, the 
other passage of said pair extending through said 
body for communicating an opening into said 

5 

15 

20. 

25. 

30 

35 

40 

50 

55 

60 

65 

70 

O 
the body below the lower packing means; said 
pair of passages being sealed from each other and 
from-said by-pass passage to prevent fluid-flow 
therebetween-within the body, -said pair, of pas 
Sages: being communicative with each other ex 
teriorly of the body when said packing means are 
Sealed against the well easing, to pass-fluid be i 
tween said tubing-string and the interior of the 
easing outside the body below said lower-packing 
Jaeans; -valve. means-shiftably mounted-on-Said 
body for. operation in response to the movement 
of the body in the casing for Selectively control 
iing: One-of Said, pair -0f passages and Said by . 
paSS paSSage; ; a slip, head. On one of Said meme. 
bers; and slips; carried by the other. member...for 
raovenient outwardly thereof in response to rela 
tive. movement between the:members in one di 
rection: to engage the casing and secure the tool 
againstrovement therein. . . . . . . . . 

7. In a Well...tool: a tabular body, adapted: for 
Connection...to...a, tubing string for positioning in 
a well 'casing; Said body, including upper and 
lower sections detachably...coupled in fluid tight 
relation; Spaced packing means respectively car 
Iried by. Said upper, and lower Sections for. Sealing 
against the casing, ito; form a pressure chamber 
extending, about. Said. Sections; there being an 
Opening. through the Wall of Said body, above, the 
upper.packing means and a port through the wall 
of said lower. Section below the lower packing 
means, Said...opening and port; being: communit 
cable:Witheach other-whereby saidi, upper and 
lower Sections, provide: a by-passpast the:pack-. 
ing means; means in Said upper section forming, 
a paSSage between and communicating with the 
tubing. String and Said pressure chamber; means 
in Said lower. Section forming a passage between 
and communicating with said pressure, chamber 
and a Second port in the wall of said:lower sec 
tion below. Said lower-packing means, saidi pas 
Sage forming means being sealed from each other 
and from Said by-pass, to prevent fluid flow. 
therebetween within the body; and valve means 
movably mounted on said body and operated in 

5 response to movement of said body in the casing. 
for controlling Said ports. :? . . . 

8. In a Well togl: a body; adapted for connec 
tion to a tubing string for positioningin a well 
Casing; a pair of Vertically spaced packing means. 
carried by the body for sealing against the casing 
to form a pressure chamber extending about the 
body; means forming a first passage extending 
through Said body having, an sepening communi 
cating with the interior of the casing outside the 
body above the upper.packing means, and com 
munciating with the interior of the -casing out 
side the body below the lower packing means 
through a first port in the wall of the body below 
the lower packing, means; means forming a pair 
of passages, one of said passages extending 
through- said body between and communicating 
with said tubing string and said chamber; the 
other of said pair of passages. extending through 
Said body from Said chambers and opening into 
the interior of the casing outside the body, below 
the lower packing means through a second port 
in the wall of the body, said ports being in spaced 
relation on said body, said pair of passages being 
Sealed from each other and from said first pas 
sage, to prevent fluid-flow therebetween within 
said body; said pair of passages being communi 
cative exteriorly of said body when said packing 
means are sealed against the well casing, - - 
fluid between said tubing string and the interior 

chamber with an opening through the wall of 75 of the casing below, said chamber; a valve mem 
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ber movably mounted om said body for Selectively 
controlling said ports; and means on Said mem 
ber frictionally engaging the casing, whereby 
said member is operated in response to move 
ment of said body with respect to the casing. 

9. In a well tool: a body adapted for con 
nection to a tubing string for positioning in a 
well casing; a pair of vertically Spaced pack 
ing means carried by the body for sealing against 
the casing to form a pressure chamber ex 
tending about the body; means forming a 
first passage extending through Said body haW 
ing an opening communicating with the inte 
rior of the casing outside the body above the 
upper packing means and communicating with 
the interior of the casing outside the body 
below the lower packing means through a first 
port in the wall of the body below the lower 
packing means; means forming a pair of pas 
sages, one of said passages extending through 
said body between and communicating with 
said tubing string and said chamber; the other 
of said pair of passages extending through Said 
body from said chamber and opening into the in 
terior of the casing outside the body belloW the 
lower packer through a second port in the Wall 
of the body, said ports being in Spaced relation 
on said body, said pair of passages being Sealed 
from each other and from said first passage, to 
prevent fluid flow therebetween within Said body; 
said pair of passages being communicative ex 
teriorly of said body when Said packing means 
are scaled against the well casing, to pass fluid 
between said tubing string and the interior of 
the casing below said chamber; a valve Sleeve 
slidable on Said body having axially Spaced por 
tions sealing against said body, said sleeve being 
spaced from the body between said portions to 
provide therein between said portions a Sealed 
chamber adapted to establish communication 
between said ports while said portions interrupt 
communication between said ports and the in 
terior of the casing below said lower packing 
means in one position of said sleeve, Said axially 
spaced portions in other positions of Said sleeve 
interrupting communication between either or 
both of said ports and the chamber formed in 
said sleeve; and a plurality of element.S on 
said sleeve frictionally engaging the Casing, 
whereby said sleeve is operated to control Said 
ports in response to movement of Said body 
relative to Said sleeve. 

10. In a well tool: a body adapted for con 
nection t0 a. tubing String for pOSitioning in a. 
well casing; a pair of vertically Spaced packing 
means carried by the body for sealing between the 
body and the casing to form a pressure chamber 
extending about the body; means forming a 
first passage extending through Said body hav 
ing an opening communicating with the interior 
of the casing outside the body above the upper 
packing means and communicating with the ini 
terior of the casing outside the body below the 
lower packing means through a first port in 
the wall of the body below the lower packing 
means; means forming a pair of passages, 
one of said passages extending through Said 
body between and communicating with the tubing 
string and said chamber, the other of said pair 
of passages extending through said body from 
said chamber and opening into the casing out 
side the body below the lower packing means 
through a second port, said ports being in Spaced 
relation on said body, said pair of passages being 
sealed from each other and from said first 
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2 
passage, to prevent fluid flow therebetween 
Within said body; Said pair of passages being 
communicative exteriorly of said body when said 
packing means are sealed against the well cas 
ing, to pass fuid between Said tubing String 
and the interior of the casing below Said chan 
ber; a valve member movably mounted. On Said 
body for sliding movement to close and Open 
said ports; and a plurality of bow SpringS On 
said valve member for frictionally engaging the 
casing and restraining said valve member against 
movement, whereby movement of said body 
relative to the valve member operates Said 
valve member to control Said portS. 

11. In a well tool; a mandrel adapted for 
connection to a tubing string for positioning in 
a well casing; a body, means connecting Said 
body and mandrel for relative vertical movement, 
a pair of vertically spaced packing means carried 
by the body for sealing against the casing. to 
form a pressure chamber extending about the 
body; means forming a first paSSage extending 
through said body having an opening Communi 
cating with the interior of the well casing Oute 
side the body above the upper packing means 
and communicating With the interior of the 
casing outside the body below the lower packing 
means through a first port in the Wall of the 
body below the lower packing means; means 
forming a pair of passages, one of Said paSSages 
extending through said body between and 
communicating with Said tubing String and 
said chamber, the other of Said pair of pas 
sages extending through said body from Said 
chamber and opening into the interior of 
the casing outside the body below the low 
er packing means, through a Second port 
in the wall of the body, said portS being in 
spaced relation on said body; said pair of pas 
sages being sealed from each other and from Said 
first passage, to prevent fluid flow therebetween 
Within said body; said pair of paSSages being 
communicative exteriorly of said body when 
said packing means are Sealed against the well 
casing, to pass fluid between said tubing string 
and the interior of the Casing below Said cham 
ber; a valve member movably mounted on Said 
body for selectively controlling said ports; means 
on said valve member frictionally engaging the 
casing, whereby said valve member is operated in 
response to movement of said body with respect 
to the casing; a slip head on Said mandrel; and 
slips carried by the body for movement outwardly 
thereof to engage the casing in response to 
relative movement between the body and the 
mandrel in One direction, whereby to secure the 
tool against movement in the casing. 

12. In a well tool: a body adapted for connec 
tion to a tubing string for positioning in a well 
casing; a pair of vertically Spaced packing means 
carried by the body for sealing between the body 
and the casing to form a preSSure chamber ex 
tending about the body; means forming a first 
passage extending through said body having an 
opening communicating with the interior of the 
casing outside the body above the upper pack 
ing means and communicating with the interior 
of the casing outside the body below the lower 
packing means through a first port in the Wall 
of the body below the lower packing means; 
means forming a pair of passages, one of Said 
passages of said pair extending through Said 
body and communicating with the tubing string 
and said chamber, the other passage of said pair 
extending through said body from said chani 
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ber and opening into the interior of the casing 
outside said body through a second port in the 
wall of the body, said ports being in spaced re 
lation on said body; Said pair of passages being 
Sealed from each other and from Said first pas 
sage, to prevent fluid flow therebetween within 
Said body; Said-pair of passages being communi 
cative exteriorly. of said body, when said pack 
ing meains are Sealed. against-the-well casing, to 
pass fluid between said tubing 'String and the 
interior of the casing... outside said chamber; and 
Common valve means slidable on the body and 
Operable in response to movement of said body 
in the casing for Selectively controlling said ports. 

13. In a well tool: a body adapted for connec 
tion to a tubing string for positioning in a well 
Casing; a pair of Vertically spaced packing means 
carried by the body for sealing against the cas 
ing to form a pressure chamber extending about 
the body; means forming a first passage extend 
ing through said body having an opening com 
municating the interior of the casing outside the 
body above the upper packing means and con 
municating with the interior of the casing out 
side the body below the lower packing means 
through a first port in the wall of the body be 
low the lower packing means; means forming a 
pair of passages, one of Said passages extending 
through Said body and communicating with said 
tubing string and Said chamber, the other of said 
passages of Said pair extending through said 
body and communicating with said chamber and 
a second port in the wall of the body outside 
Said chamber, said pair of passages being sealed 
fr0m each other as Well as from Said first pas 
Sage, to prevent fluid flow therebetween within 
Said body; said pair of passages being communi 
cative exteriorly of said body when said pack 
ing means are Sealed against the well casing, to 
paSS fluid between Said tubing string and the in 
terior of the casing without said chamber, said 
ports being in Spaced relation on said body, a 
valve sleeve movable on said body, having ax 
ially Spaced portions Sealing against said body, 
Said sleeve being spaced from the body between 
Said portions to provide therein between said 
portions a sealed chamber adapted to establish 
communication between Said ports while said 
portions interrupt communication between said 
ports and the interior of the casing in one posi 
tion of Said sleeve, said portions in other posi 
tions of said sleeve interrupting communication 
between either or both of said ports and the 
chamber formed in the sleeve; and a plurality of 
elements on said sleeve frictionally engaging the 
casing, whereby said sleeve is operated to control 
said ports in response to movement of said body 
relative to said sleeve. 

14. In a well tool: a body adapted for connec 
tion to a tubing String for positioning in a well 
casing; a pair of vertically Spaced packing means 
carried by the body for sealing against the cas 
ing to form a pressure chamber extending about 
the body; means on the body forming a first 
paSSage having openings communicable with the 
interior of the casing respectively above and be 
low Said chamber for by-passing said packing 
means; means forming a pair of passages, one of 
said passages extending through said body be 
tween and communicating with said tubing 
String and said chamber, the other of said pas 
Sages of Said pair extending between and com 
municating Said chamber and an opening into 
the interior of Said casing outside the chamber, 
Said pair of passages being Sealed from each other 
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and from said first passage. to prevent fluid flow 
therebetween within the body; said: pair of pas 
Sages communicating with each other exteriorly 
of Said body when said packing means are sealed 
against the Wellcasing to pass fluid between said 
tubing string and the interior of the casing out 
Side. Said charnber; and valve means slidable on 
the body between positions covering and un 
covering. Said last mentioned opening in response 
to movement of said body...in the casing. 
: 15. A tool for connection with a tubing, string 
for Operation in a well casing; including a body 
carrying Spaced upper and lower packing; mem 
bers for Sealing with the casing to form a cham 
ber: exteriorly. of the body, said body having a 
first passage means for conducting fluid between 
Said String and the chamber formed between 
Said packing members, said body having a sec 
Ond passage means sealed from the first passage 
means for conducting fiuid between said cham 
ber and a port in Said body communicable with 
the interior of the casing outside said chamber, 
means in the body forming a by-pass passage 
extending from a port in the body communicable 
With the interior of the casing below the lower 
packing member to an opening in the body com 
municable with the interior of the casing above 
the upper packing member, and a valve member 
innovable on the body for selectively opening and 
closing Said ports, said by-pass passage being 
Coninunicable with Said first and second passag 
neans when said ports are open. 
16. In a Well tool for connection with a tub 

ing String for Operation in a well casing, a body, 
upper and lower packing means spacedly car 
ried by the body for sealing against the casing 
to form a chamber exteriorly of the body, said 
body having passage means forming a by-pass 
extending from below the lower packing means 
to above the upper packing means, a first pas 
Sage means in the body for communicating said 
String with the chamber formed between the 
upper and lower packing means, a second pas 
Sage means in Said body independent of said 
by-pass for communicating said chamber with 
the interior of the casing outside said chamber, 
and a valve member movable on the body for se 
lectively controlling said by-pass and said sec 
Ond pa SSage means. 

17. In a Well tool adapted for use in a cased 
Well: a body member having spaced packing 
means thereon for sealing against the casing to 
form a pressure chamber about said body; means 
in Said body forming a by-pass passage for com 
municating an opening communicable with the 
interior of the casing spaced axially from one 
end of Said chamber and without said chamber, 
With a pair of ports communicable with the in 
terior of the casing without the chamber and 
Spaced axially from the other end of said cham 
ber; optionally operable means for closing one 
of Said ports; and automatic means operable on 
the body for preventing fluid flow in one direc 
tion through the other port, whereby said op 
tionally operable means is effective to prevent 
fluid flow through said by-pass in one direction 
Only. 

18. In a well tool, a tubular body adapted for 
connection 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 with the casing to form a chamber exteriorly 
of Said body, means closing the bore in said body 
to prevent communication of said bore with the 
tubing string; Said body having an opening in 
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the wall thereof above said upper packing means 
and a port through the wall thereof below said 
lower packing means to form a by-pass past Said 
upper and lower packing means, means form 
ing a first passage in the body for communicat 
ing the tubing string with the chamber formed 
between said upper and lower packing means, 
means in the body forming a Second passage in 
dependent of Said by-pass for communicating 
Said chamber with a port through the wall of the 
body located outside said chamber, and valve 
means movable on the body for Selectively Open 
ing and closing said ports. 

CLAUDE C. TAYLOR. 
EDGAR. W. McGAFFEY. 
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