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3,306,363 
VALVE CONTRULLED WELL PACKER 

APPARATUS 
Horace W. McZilkey, J12, Los Angeles, Calif., assignor 

to Baker Oil Tools, Inc., Los Angeles, Calif., a corpora 
tion of California 

Filed Apr. 22, 1964, Ser. No. 361,783 
9 Claims. (Cl. 166-152) 

The present invention relates to well packers adapted 
to be set in packed-off condition in well casing and simi 
lar conduit strings disposed in well bores. 
An object of the invention is to provide a well packer 

apparatus having a passage and a valve for controlling 
?uid ?ow through the passage, the valve being selectively 
shiftable positively between open and closed positions, 
and being substantially pressure balanced so that ?uid 
pressure imposed thereon either from above or below the 
well packer apparatus does not tend to shift the valve 
from closed to open position. 
Another object of the invention is to provide a well 

packer apparatus having a passage and a valve for con 
trolling ?ow of ?uid through the passage in both direc 
tions, the valve being positively shiftable between open 
and closed positions in response to the strain imposed on 
a tubular string, or corresponding running-in string, ex 
tending from the valve to the top of the well bore, the 
valve being pressure balanced when in closed position 
so that ?uid pressure from above or below the well packer 
does not tend to shift the valve to open position. 
A further object of the invention is to provide a well 

packer apparatus having a passage and a valve for con 
trolling ?uid ?ow through the passage, the valve being 
shiftable between open and closed positions and positively 
locked in closed position against inadvertent shifting to 
open position, the valve also being pressure balanced 
when in closed position so that ?uid pressure from above 
or below the well packer does not tend to shift the valve 
to open position. 
An additional object of the invention is to provide a 

well packer having a passage and a valve for controlling 
?uid ?ow through the passage, in which a tubular string 
can be associated with the packer and subjected to ?uid 
pressure to verify the fact of valve closing and absence of 
valve leakage, the valve being pressure balanced when in 
closed position so that pressure of the ?uid in the tubular 
string does not tend to shift the valve to open position. 

This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings ac 
companying and forming part of the present specification. 
It will now be described in detail, for the purpose of il 
lustrating the general principles of the invention; but it is 
to be understood that such detailed description is not to 
be taken in a limiting sense, since the scope of the inven 
tion is best de?ned by the appended claims. 

Referring to the drawings: 
FIGURE 1 is a side elevational view of the well packer 

apparatus disposed in a well casing, the parts being con 
ditioned for lowering the apparatus in the well casing; 
FIGS. 2a and 2b together constitute a longitudinal sec 

tion through the well packer apparatus prior to setting of 
the packer in the well casing, FIG. 217 being a lower con 
tinuation of FIG. 20. 
FIGS. 30: and 3b are views corresponding to FIGS. 2a 

and 2b, disclosing the well packer apparatus after its set 
ting in the well casing, FIG. 3b being a lower continua 
tion of FIG. 3a; 
FIG. 4 is a cross-section taken along the line 4-4 on 

FIG. 2a. 
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FIG. 5 is a cross-section taken along the line 5-5 on 

FIG. 2a. I 4 

As disclosed in the drawings, it is desired to run a 
subsurface well tool or packer A in a well casing B on a 
suitable setting tool C through use of a tubular running-in 
string D, such as a string of tubing or drill pipe, extend 
ing to the top of the well bore containing the casing. 
Initially, portions of the well packer A are in retracted 
position. When the packer has been lowered to the de 
sired setting point in the well casing, such portions are 
released and expanded outwardly toward the well casing. 
The well packer apparatus A includes a body 10, which 

may be tubular, the lower portion of which may be con 
stituted as a guide 11 threaded on the main portion of 
the body and a valve body 11a threaded on the guide. 
The central passage 80 through the tubular body may be 
open or may be closed by a valve device 81 that includes 
the body ‘11a. A plurality of segmental lower slips 12, 
having wickers or teeth 13 facing in a downward direc 
tion, are capable of anchoring the well packer against 
downward movement in the well casing and rest upon the 
lower guide 11. These lower slips 12 have inner sur 
faces 14 inclined in a downward and inward direction, 
engaging a companion external surface 15 on a lower ex 
pander 16 mounted on the body. The lower slips are 
held initially in retracted position by shear screws 17 
securing them to the lower expander 16, the latter being 
secured initially to the body 10 by shear screws 18. 
The upper end of the lower expander 16 engages the 

lower portion of a packing structure 23, such as a rubber 
or rubber-like packing sleeve, surrounding the body 10, 
the upper end of which engages an upper expander 24 in 
itially releasably secured to the body by one or more shear 
screws 25 and having an external expander surface 26 in— 
clined upwardly and inwardly, which is companion to 
corresponding inclined internal surfaces 27 on a plurality 
of upper segmental slips 28 surrounding the upper por 
tion of the body '10‘. 
For the purpose of holding the slips 12, 28 and packing 

23 anchored and in packed-off condition against the well 
casing, a split lock ring 33 is provided, which has internal 
ratchet teeth 34 dacing in an upward direction and adapted 
to mesh with companion downwardly facing ratchet teeth 
35 on the periphery of the body 10‘. The lock ring has 
external tapered cam surfaces 36 adapted to engage com 
panion cam surfaces 37 in the expander 24, the cam sur 
faces tending to urge the ratchet teeth into mesh with 
one another. However, upward movement of the body 
10 relative to the lock ring 33 can expand the ring out 
wardly, since there is suf?cient lateral play between the 
cam surfaces 36, 37 when the lock ring is moved upwardly 
of the expander 28. The lock ring arrangement forms no 
part of the present invention and may be of any suitable 
construction. Its purpose is to allow upward movement 

' of the body 10 relative -to the upper expander 24, but to 
prevent downward movement of the body relative thereto. 
The upper segmental slips 28 have teeth 38 facing in 

an upward direction, the slips coacting with the upper 
expander 24 andbeing engageable with the casing B to 
anchor the well packer A against upward ‘movement there 
within. These slips are held initially in a retracted posi 
tion against the body 10, their upper ends initially engag 
ing a body ring 39 threaded on the upper end of the body. 
A retainer ring 40 is mounted on the body between its 
upper ring 39 and an upwardly facing body shoulder 41, 
an external ring ?ange 42 being received within an intern 
al groove 43 in the upper portion of the slips 28 to prevent 
them from dropping downwardly along the body .10 when 
the slips are in their fully retracted positions, such as dis 
closed in FIG. 2a. However, when the slips 28 are ex 
panded outwardly, they are disconnected from the retainer 
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ring ?ange 42, allowing the body 10 and the ring 40 to 
move upwardly relative to the slips. 

Outward expansion of the slips 28 is produced by a 
spring device mounted within an internal circumferential 
groove 44 in the slips. As shown, the spring mechanism 
comprises several overlapping lengths 45 of spring band 
material, which normally tend to assume a straight condi 
tion, but which are assembled into the arcuate condition ,. 
illustrated in FIG. 5. An end 46 of each spring length 
is received in one of a plurality of longitudinal internal 
weakening grooves 47 in a slip segment 28, such spring 
extending along the internal groove in the same slip seg 
ment and across the gap 48 between adjacent slip segments 
and substantially along the length of the circumferential 
groove 44 of the adjacent segment. The spring band 

10 

members 45 are arranged in overlapping relation, as _ 
shown, and by virtue of tending to straighten out, they 
are exerting a constant spring force urging the slips out 
wardly. Since they extend within the circumferential 
groove 44 from one slip segment 28 to an adjacent slip 
segment, they also collectively tend to hold the slips 28 
in transverse alignment with respect to one another. The 
spring band elements 45 have a width corresponding to 
the longitudinal extent of the internal slip groove 44, hav 
ing a working clearance with the sides of the groove to 
avoid interference with the freedom of the slips 28 to ex 
pand outwardly, when permitted to do so. 
The setting tool C includes a tubular body, mandrel or 

inner tubular member 50 adapted to be threadedly secured 
at its upper end to a coupling 51 forming the lower end 
of the tubular running-in string D of drill pipe or tubing 
extending to the top of the hole. This body or mandrel 
has a lower section 52 threadedly secured to its upper 
section 50 and slidably keyed to a threaded nut 53 thread 
ed into an upper threaded box 58 of the body member 10. 
The slidable key arrangement is provided by a key 85 
fixed to the section 52 and slidable in a keyway 86 in the 
nut 53. Since the threaded interconnection between the 
nut 53 and body 10 is preferably a left-hand one, right 
hand rotation of the tubular string D and mandrel 50 
relative to the body 10 will effect disconnection of the 
nut 53 from the packer body 10, the nut sliding upwardly 
on the mandrel section 52 during its unthreading from the 
body. 

Surrounding the mandrel 50 is a device which retains 
the upper slips 28 in their initially retracted position, but 
which can be actuated through appropriate manipulation 
of the tubular string D and mandrel 50 to release the slips 
28 for outward expansion under the in?uence of the 
springs 45, and in which inadvertent release cannot occur 
readily. The mechanism surrounding the mandrel can 
also assist in securing the anchoring engagement of the 
upper slips 28 with the wall of the well casing B. 
As disclosed in the drawings, the slip retaining and slip 

setting mechanism surrounding the mandrel includes a 
lower portion or section 60 of a setting and retaining 
sleeve structure 61, which surrounds the upper body ring 
39 and which also surrounds the upper portion of the 
body slips 28, the lower end 60a of the lower sleeve por 
tion 60 terminating adjacent to a slip shoulder 28a, which 
can be provided by one of the upwardly facing wickers or 
teeth 38 of the upper slips. By virtue of initially sur 
rounding the upper portion of the slips 28, the lower sleeve 
portion 60 holds the latter inwardly against the body 10, 
and in a position in which the upper internal circumfer 
ential groove 43 receives the external holding ?ange 42 
of the retainer ring 40. 
The lower section 60 of the setting sleeve structure 61 

has its upper portion threadedly secured to the lower end 
of an upper section 65 of the setting sleeve, which sur 
rounds the mandrel 50. The upper end of this upper 
section is threadedly or otherwise suitably secured to the 
dragportion 66 of the apparatus. As specifically dis 
closed, the upper setting sleeve section 65 is threaded onto 
a lower drag collar 67 which is slidable on the mandrel 
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4 
50, this collar receiving the lower ends of circumferential 
ly spaced, longitudinally extending outwardly bowed leaf 
springs 68 adapted to frictionally engage the wall of the 
well casing B. The lower ends of these springs are secur 
ed to the lower collar by an encompassing upper portion 
69a of the upper sleeve section 65. The upper ends of the 
outwardly bowed springs 68 are secured to an upper drag 
collar 69 slidable on the mandrel by an encompassing re 
tainer ring '70 secured to the upper collar by screws 71, or 
the like. 

Initially, relative downward movement of the body 
member or ‘mandrel 5i), and of the entire well packer A 
with respect to the setting sleeve structure 61 is prevented 
by a lock device. As shown, this lock device includes a 
control nut 72 having internal right-hand threads 73 
threadedly connected to companion external threads 74 
on the mandrel. When fully threaded on the mandrel, the 
lower end 75 of the control nut 72 engages an upwardly 
facing shoulder 76 on the upper sleeve section 65, so that 
any downward movement of the mandrel 50 is transmitted 
directly through the control nut 72 to the sleeve shoulder 
76 in order to carry the retaining sleeve structure 61 
downwardly with the mandrel and frictionally drag the 
springs 68 along the wall of the well casing. The control 
nut 72 is prevented from rotating relative to the control 
sleeve 61, but can partake of longitudinal movement 
therealong by the provision of a slidable spline connection 
therebetween. As shown,‘the slidable spline connection 
is provided by a key 77 suitably attached to the control 
nut and slidable within a longitudinal keyway 78 formed 
in the interior of the upper sleeve section 65. 

It is apparent that the control nut 72 cannot move 
downwardly of the sleeve 65 from the position illustrated 
in FIG. 2a, ‘but that it can move upwardly along the 
sleeve. Because of the key and keyway connection 77, 
78 between the control nut 72 and sleeve 65, rotation of 
the control nut is resisted by the frictional engagement 
of the drag springs 68 against the wall of the well casing 
B. Accordingly, right-hand rotation of the body or man» 
drel 50 results in a relative upward feeding of the control 
nut 72 along the mandrel and along the control sleeve 
61, until the control nut is completely unthreaded from 
the mandrel. Such unthreading will result from the fact 
that the external diameter 8% of the mandrel 50 above 
its externally threaded portion 74 is less than the inside 
diameter of the control nut. After the control not has 
been unthreaded from the mandrel 50, the latter is free 
to move downwardly relative to the setting sleeve struc 
ture 61. 

Initially, the parts occupy the relative positions illus 
trated in FIGS. 2a and 2b, in which the lower slips 12 and 
packing structure 23 are in their initially retracted posi 
tion and the upper slips are held retracted by being en 
compassed by the lower portion of the setting sleeve 
structure 61. At this time, the control nut 72 is in its 
lower position in full threaded mesh with the mandrel 50 
and in engagement with the upwardly facing shoulder 76 
in the upper setting sleeve section 65. The left-hand 
threaded nut 53 is in fully threaded engagement with the 
threaded box 58 of the packer body 10' with the lower 
end 52a of the mandrel section 52 engaging an upwardly 
facing body shoulder 10b. The apparatus is run in the 
well casing, the friction drag springs 68 resisting down 
ward movement of the drag device 66 and of the setting 
or control sleeve structure 61. However, such resistance 
is overcome by the direct transmission of the thrust from 
the mandrel 50‘ and control nut 72 to the setting sleeve 
shoulder 76. In the event that the tubing string D and 
mandrel 50 were to be moved upwardly, the entire ap 
paratus will move upwardly with it, since the mandrel 
section 52 is secured initially to the nut 53 by a shear 
screw 53a, the upward motion of the mandrel being trans 
mitted to the packer body 10‘ and from the body through 
the retainer ring 40 to the upper slips 28, the shoulder 
28a of the latter engaging the lower end 60a of the lower 
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setting sleeve section and urging the entire setting sleeve 
structure and drag device in an upward direction. 
When the location in the well casing is reached at which 

the well packer A is to be anchored in packed-off condi 
tion, the tubular running-in string D and mandrel 50 are 
rotated to the right a suf?cient number of turns, which, 
for example, may be about ten turns, which will produce 
corresponding rotation of the entire well packer apparatus 
within the setting sleeve 61, the latter being prevented 
from rotating by the friction drag device 66, which also 
prevents the control nut 72 from rotating. As a result 
of such rotation, the control nut 72 feeds upwardly out 
of threaded engagement with the mandrel threads 74, 
thereby allowing the mandrel 50 to move downwardly 
relative to the setting sleeve structure 6'1, since downward 
movement of the latter is resisted by the friction drag 
springs 68. Downward movement of the mandrel, which. 
can be produced by moving the tubular running-in string 
D downwardly, will shift the packer A downwardly with 
it until the upper slips 28 are moved down below the 
lower end 60a of the setting sleeve structure, thereby free 
ing such slips and allowing the springs 45 to expand them 
outwardly against the wall of the well casing, at which 
time the slips are free from the retainer ring 40 secured 
to the body 10. The slips are now located below the 
setting sleeve 60, which is in a position immediately above 
the slips and capable of engaging the latter to resist their 
upward movement in the well casing. 
The tubular running-in string D and mandrel 50 are 

now moved upwardly, the packer body 10- moving up 
wardly with it, as well as the upper expander 24 and 
the well packer parts therebelow, the upper expander 
shifting upwardly behind the upper slips 20 and wedging 
them to a greater extent outwardly into firm anchoring 
engagement with the wall of the well casing B. 
upper slips tend to slide upwardly along the wall of the 
well casing B, they will move into engagement with the 
lower end 60a of the setting sleeve 60‘ (if they are not 
already in engagement with such lower end). Upward 
movement of this sleeve is resisted by the friction drag 
device 66, which results in resistance to upward move 
ment of the upper slips 20. Accordingly, the upper ex 
pander 24 can wedge behind the slips and embed their 
wickers 38 into the wall of the well casing. 

The taking of a suf?cient upward strain on the mandrel 
50 and the body 10 of the tool will then shear the screws 
25 securing the upper expander 24 to the body, the body 
10 then moving upwardly and carrying the lower expander 
16 and lower slips 12 upwardly with it to shorten the pack 
ing sleeve 23 and effect its lateral expansion into sealing 
engagement with the wall of the well casing as well as with 
the periphery of the body. Upward movement of the 
body 10 relative to the upper expander 24 is permitted by 
the one-way ratchet lock ring device 33. After the pack 
ing sleeve 23 has been expanded against the wall of the 
well casing, a continuation of the upward strain on the 
mandrel 50 and the body 10 will effect a shearing of the 
screws 18, 17 attaching the lower expander 16 to the body 
and the lower slips 12 to the lower expander, the body 10 
shifting the lower slips upwardly along the lower expander 
and outwardly into anchoring engagement with the wall 
of the well casing. -As pointed out above, downward 
movement of the body 10 cannot occur since its down 
ward force is transmitted through the ratchet ring 33 to 
the upper expander 24 and through the packing structure 
23, lower expander 16 and lower slips 12 to the well casing 
B. Any tendency for the body 10 to move upwardly is 
transmitted through the lower slips 12, lower expander 16 
and packing structure 23 to the upper expander 24 and 
through the latter to the upper slips 28 and to the well 
casing. During the taking of an upward strain on the 
mandrel in setting the packer, the shear screw 53a may be 
disrupted, the mandrel moving upward in the nut 53 until 
a mandrel stop shoulder 52b engages an upper shoulder 
520 on the nut 53. 

If the ' 
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The well packer A has now been anchored in packed 

o? condition in the well casing B, as shown in FIGS. 3a 
and 3b. The mandrel 50 can be released, from the body 
by rotating the tubular running-in string D and the man 
drel to the right, the threaded nut 53 unthreading com 
pletely from the threaded box 58 of the packer body 10. 
Following such disconnection of the mandrel from the 
packer body, the tubular running-in string D and mandrel 
are elevated, the upper thread turn 74 on the mandrel en 
gaging the control nut 72 and moving the latter upwardly 
within the setting sleeve structure 61, until the nut 72 en 
gages the lower drag collar 67, after which the entire drag 
device 66 and setting sleeve structure 61 move upwardly 
with the mandrel within the well casing. The tubular 
running-in string D and the setting tool C can now be 
elevated in the well casing B to the top of the well bore. 
Flow of ?uid through the well packer apparatus is con 

trolled by the valve device 81 in the lower portion of the 
apparatus, which, as stated above, includes the valve body 
1101 which has side ports 90 extending through its wall, 
the lower portion 91 of the body being closed. The body 
has suitable upper and lower seal rings 92, 93 in inner 
grooves 94 on opposite sides of the ports 90 for coaction 
with a slidable sleeve valve 95 slidable along the wall 96 
of the valve body and along the seal rings 92, 93. The 
sleeve valve can occupy a lower position in the valve body 
11a as illustrated in FIG. 2b, in which the valve is open 
so that ?uid can ?ow through the ports, and an upper 
position in which the solid lower portion 96a of the sleeve 
valve extends across the ports, with its peripherysealed 
against the upper and lower seal rings 92, 93, the valve 
then being closed as shown in FIG. 3b. 
The upper portion of the valve sleeve is constituted as 

a latch device 97, such upper portion having circumferen 
tially spaced longitudinally extending slots 98 forming 
latch arms 99 merging into latch dogs or members 100, 
each of which has an outer ?nger 101 and an inner ?nger 
102. When the valve sleeve 95 is in its upper port closing 
position, such as disclosed in FIG. 3b, the arms 99 in 
herently shift outwardly and move the outer ?ngers 101 
into a lock groove 103 in the body 10, 11 de?ned between 
a lower'downwardly tapering shoulder 104 in the body 
guide 11 and the lower upwardly tapering end 105 of the 
main portion of the body 10 thereabove. The lower ends 
106 of the outer ?nger are tapered to conform with the 
taper 104 of the lower side of the groove. At the lower 
ends of the ?exible arms 99, but above the lower ends of 
the‘ slots 98, the valve sleeve has an upwardly facing 
shoulder 107 adapted to be engaged by the lower end 108 
of a mandrel extension 109 threadedly secured to the 
lower end of the mandrel section 52 and having a suitable 
side seal ring 110 adapted to seal against the inner Wall of 
the packer body 10. When the lower end 108 of the man 
drel extension engages the shoulder 107 of the valve sleeve 
95, a peripheral groove or recess 111 in the mandrel exten 
sion is disposed opposite the dogs 100, the inner ?ngers 
102 being shiftable laterally inwardly into the groove 111 
so as to couple the inner ?ngers 102 to the mandrel exten 
sion 109. 
As shown in FIG. 2b, when the valve sleeve 95 is in its 

lower port opening position within the valve body 11a, the 
inner wall 961) of the ‘body guide 11 engages the outer 
?ngers 101, shifting the dogs 100 inwardly and holds their 
?ngers 102 inwardly within the mandrel groove 111. At 
this time, the lower end 108 of the mandrel extension can 
engage the upwardly facing valve sleeve shoulder 107. 
Upon upward movement of the mandrel 50 within the 
packer body passage 80, the lower tapered side 112 of the 
groove engages the inner ?ngers 102 and shifts the valve 
sleeve 95 upwardly until the dogs 100 are opposite the 
body lock groove 103, the lower tapered side of the man 
drel engaging a companion tapered surface 113 at the 
lower end of each of the inner ?ngers to insure outward 
shifting and springing of the dogs to position their outer 
?ngers 101 within the lock groove 103. At this time, 
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the e?ective diameter of the inner ?ngers 102 has been 
increased to a valve exceeding the diameter of the man 
drel extension 109, permitting the extension to be moved 
upwardly through the latch ?ngers 102, if desired. With 
the outer latch ?ngers 101 in the body lock groove 103, 
the valve sleeve 95 is disposed in closed position across the 
ports 90, as illustrated in FIG. 3b. 

If reopening of the valve is desired, it is merely neces 
sary to shift the mandrel extension 50 downwardly through 
the dogs 100, the extension engaging the sleeve shoulder 
107, at which time the mandrel groove 111 is disposed 
opposite the dogs. Downward force imposed on the man 
drel extension 50 by the tubular string D will now cam 
the dogs inwardly from the body lock groove 103, and 
then shift the valve sleeve 95 downwardly to the port 
opening position, as disclosed in FIG. 2b, the inner ?ngers 
102 then being disposed in the mandrel groove 111 to re 
couple the mandrel to the latch sleeve, so that subsequent 
upward motion of the mandrel extension 109 can be trans 
mitted to the valve sleeve. 
As shown in the drawings, the valve sleeve 95 may be 

disposed initially in its lower position within the valve 
body 1101, opening the ports 90, the valve being retained 
in this open position by the shear screw 53a securing the 
mandrel section 52 to the threaded nut 53. Accordingly, 
during lowering of the packer apparatus through the ?uid 
in the "well casing B, such ?uid can enter the apparatus 
through the ports 90, ?owing through the slots 98 of the 
valve sleeve and into the lower end of the mandrel 109, 
50, proceeding upwardly through the mandrel and into 
the tubular string D. If desired, ?uid may be pumped or 
circulated down through the tubular string .D and through 
the mandrel '50, 109, discharging from the latter into the 
valve sleeve 95 and exiting through its slots or ports 98 
and the body ports 90 aligned therewith to the exterior of 
the body 11a. 
As a result of anchoring the well packer in packed-off 

condition in the well casing, as disclosed in FIGS. 3a and 
3b, the shear screw 53a may have been disrupted, or if 
not disrupted, the taking of a suf?cient upward strain on 
the tubular string D and mandrel 50 will shear the screw 
and release the mandrel from the nut 53, allowing the 
mandrel and its extension 109 to shift upwardly within 
the packer body 10 and valve body 11, 11a. Such upward 
shifting will carry the valve sleeve 95 upwardly with it 
'until the dogs 100 are disposed opposite the lock groove 
103, the outer ?ngers 101 being shifted inherently by 
the spring arms 99 outwardly into the lock groove 103, 
with the inner ?ngers 102 being freed from the mandrel 
groove 111, the parts then being in the position illustrated 
in FIG. 3b, .in which the ports 90 are closed. Upward 
movement of the mandrel 50 within the packer body 10 
is limited by engagement of the mandrel shoulder 52b 
with the nut shoulder ‘52c. However, the key 85 is still 
disposed within the keyway 86 of the nut. If the setting 
tool C is now to be released and the mandrel 50, 109 
withdrawn from the apparatus, it is only necessary to ro 

' tate the tubular string D and mandrel 50 a su?icient 
number of turns to unthread the nut 53 from the threaded 
box 58 of the well packer. The entire tubular string and 
setting tool may now, if desired, be elevated in the well 
casing B and removed entirely therefrom. If removal 
of the setting tool C is not desired, the mandrel 50 can 
again be lowered within the passage 80 in the event 
downward shifting of the valve sleeve 95 to open position 
is desired. For that matter, following removal of the 
tubular string D and setting tool C from the apparatus, 
another tubular string, without the setting tool thereon, 
but with the mandrel extension 109 secured thereto may 
be lowered in the well casing and shifted into the body 
passage 80 until the lower end 108 of the mandrel ex 
tension engages the sleeve shoulder 107, which will trans 
mit downward movement of the tubular string and 
mandrel to the sleeve 95 and release the latch ?ngers 
101 [from the body lock groove 103, and shift the valve 
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sleeve downwardly to the port opening position shown in 
FIG. 2b. Reclosing of the valve sleeve 95 occurs readily 
by the simple act of elevating the tubular string D and 
the mandrel 50, 109 attached thereto, which will shift 
the valve sleeve upwardly to the position disclosed in 
FIG. 3b, in which the inner latch ?ngers 102 are free 
from coupling engagement with the mandrel member 109. 
With the valve 81 in the closed position, ?uid under 

pressure is prevented from passing in both downward and 
upward directions through the packer body passage 80. 
The latch dogs 100 releasably couple the valve sleeve to 
the ‘body in its closed positon, and the valve sleeve 95 
will remain in such position until purposely shifted to 
open position by the mandrel member. The imposition 
of pressure from below the well packer cannot produce 
pressure actuation or shifting of the valve sleeve 95 from 
its closed position since the sealing diameters of the upper 
and lower seals 92, 93 against the periphery of the valve 
sleeve are equal, the valve sleeve being pressure balanced. 
Similarly, the subjecting of the ?uid in the packer pas 
sage to downwardly apply pressure cannot e?ect shifting 
of the valve sleeve 95 downwardly to port opening posi 
tion since the valve is pressure balanced. In this con 
nection, it is to be noted that the lower end of the 
sleeve valve is open, there being an open passage 120 
therethrough, so that the ?uid pressure within the valve 
body 11a acts in equal and opposite areas over the valve 
sleeve 95. 

Testing of the valve against leakage when in its closed 
position can be undertaken readily ‘merely by imposing 
pressure on the ?uid in the tubular string D and in the 
mandrel 50, the latter being sealed within the passage of 
the packer body. Such subjecting of the ?uid in the 
tubular string to ?uid pressure also enables the tubular 
string itself to be tested for leaks. 

It is, accordingly, apparent that a valve controlled well 
packer apparatus has been provided in which the valve is 
shifted by a running-in string positively from open to 
closed position, and also positively from closed to open 
position. A substantial 'force can be imposed on the 
valve sleeve to insure its upward and downward shifting 
within the body of the apparatus ‘between open and closed 
positions. The motion of the running-in string is trans 
mitted through the shifting mandrel 50, 109, disposed in 
the packer passage, directly to the valve sleeve 95. When 
the valve has been shifted to one of its positions, such 
as the closed position illustrated in FIG. 3b, it is auto 
matically released from the shifting mandrel, allowing the 
latter to be elevated in the passage 80 and, if desired, with 
drawn therefrom. 

I claim: 
1. A well packer apparatus adapted to be lowered and 

set in packed-oft" condition in a well ‘bore, including a 
body having a ?uid passage, a valve member movable 
upwardly and downwardly in said body passage between 
positions opening and closing said passage, shifting means 
connectible to a running-in string extending to the top 
of the well bore and ‘movable upwardly and downwardly 
in said passage by the running-in string, means releasably 
coupling said shifting means to said valve member for 
transmitting the upward and downward movement of 
said shifting means to said valve member and shift said 
valve member to passage opening and closing positions, 
means engageable with said coupling means for locking 
said coupling means to said shifting means during up 
ward movement of said shifting means and valve member 
in said passage, said valve member having a longitudinal 
passage therethrough to permit ?uid pressure in said 
‘body, when said valve member is in closed position, to 
pass from one end of said valve member to its opposite 
end and act with equal force in opposite longitudinal 
directions on said valve member, precluding such fluid 
pressure from exerting a shifting force on said valve 
member. 

2. A well packer apparatus adapted to be lowered and 
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set in packed-off condition in a well bore, including a 
body having a ?uid passage, a valve member movable 
upwardly and downwardly in said body passage between 
positions opening and closing said passage, shifting means 
connectible to a running-in string and extending to the 
top of the well bore and movable upwardly and down 
wardly in said passage by the running-in string; means 
for transmitting the upward and downward movement 
of said shifting means to said valve member to shift said 
valve member to passage opening and closing positions, 
said movement transmitting means including latch means 
on said valve member releasably coupled to said shifting 
means, said body engaging and holding said latch means 
coupled to said shifting means, said body having means 
thereon allowing release of said latch means from said 
shifting means upon movement of said valve member to 
one of said positions, said valve member having a longi 
tudinal passage therethrough to permit ?uid pressure in 
said body, when said valve member is in closed position, 
to pass from one end or" said valve member to its opposite 
end and act with equal force in opposite longitudinal di 
rections on said valve member, precluding such ?uid 
pressure from exerting a shifting force on said valve 
member. 

3. A well packer apparatus adapted to be lowered and 
set in packed-off condition in a well bore, including a 
body having a ?uid passage, a valve member movable 
upwardly in said body to passage closing position and 
downwardly in said body to passage openingposition, 
releasable latch means releasably coupling said valve 
member to said body in passage closing position, shift 
ing means connectible to a running-in string extending to 
the top of the well bore and engageable with said valve 
member to release said latch means and shift said valve 
member downwardly to passage opening position, said 
body engaging said latch means and holding it coupled 
to said shifting means when said valve member is below 
its passage closing position to enable said shifting means 
to elevate said valve member to passage closing position 
at which said latch means is uncoupled from said shifting 
means and recoupled to said body, said valve member 
having a longitudinal passage therethrough to permit 
?uid pressure in said body, when said valve member is in 
closed position, to pass from one end of said valve mem 
ber to its opposite end and act with equal force in oppo 
site longitudinal directions on said valve member, pre 
cluding such ?uid pressure from exerting a shifting force 
on said valve member. 

4. A well packer apparatus adapted to be lowered and 
set in packed-o?? condition in a well bore, including a 
body having a ?uid passage, a valve member movable up 
wardly in said body to passage closing position and down 
wardly in said body to passage opening position, latch 
means on said valve member, said body having a groove 
receiving said latch means to couple said valve member 
to said body when said valve member is in passage clos 
ing position, shifting means having a coupling portion 
and connectible to a running-in string extending to the 
top of the well bore and engageable with said valve mem 
ber to release said latch means from said body groove 
and shift said valve member downwardly to passage open 
ing position, said body engaging said latch means upon 
such downward movement of said valve member to shift 
and hold said latch means coupled to said coupling por 
tion, whereby elevation of said shifting means by the 
running-in string elevates the valve member to passage 
closing position allowing said latch means to release 
from said coupling portion and ‘move into said Zbody 
groove, said valve member having a longitudinal passage 
therethrough to permit ?uid pressure in said body, when 
said valve member is in closed position, to pass from one 
end of said valve member to its opposite end and act 
with equal force in opposite longitudinal directions on 
said valve member, precluding such ?uid pressure from 
exerting a shifting force on said valve member, 
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5. A well packer apparatus adapted to be lowered and 

set in packed-oft’ condition in a well bore, including a body 
having a ?uid passage, a valve member movable up 
wardly in said body to passage closing position and down 
wardly in said body to passage opening position, said 
body having an internal circumferential groove, latch 
means on said valve member expandible into said groove 
when said valve member is in its upper passage closing 
position in said body to retain said valve member in such 
position, a tubular mandrel having a coupling portion and 
connectible to a tubular string extending to the top of the 
well bore and through which ?uid can ?ow from the tubu 
lar string to the body passage, said mandrel extending into 
the passage and being engageable with said valve member 
to release said latch means from said body groove and 
shift said valve member to passage opening position, said 
body engaging said latch means during downward move 
ment of said valve member to shift said latch means into 
coupling relation to said coupling portion, whereby sub 
sequent elevation of said mandrel by vsaid tubular string 
elevates the valve member to passage closing position 
and aligns said latch means with said body groove, allow 
ing release of said latch means from said coupling portion 
and its expansion, into said body groove, said valve mem 
ber having a longitudinal passage therethrough to permit 
?uid pressure in said ‘body, when said valve member is in 
close-d position, to pass from one end of said valve mem 
ber to its opposite end and act with equal force in oppo 
site longitudinal directions on said valve member, pre 
cluding such ?uid pressure from exerting a shifting force 
on said valve member. 

6. A well packer apparatus adapted to be lowered and 
set in packed-oilE condition in a well bore, including a body 
having a longitudinal passage and a side port from said 
passage to the exterior of said body, said body being 
closed below said side port, a valve member movable up 
wardly and downwardly in said body passage between 
a closed position across said port and an open position 
allowing ?uid ?ow through said passage and port, said 
valve member having a longitudinal passage establishing 
?uid pressure communication between said body above 
said member and said body below said member, shifting 
means connectible to a running-in string extending to the 
top of the well bore and movable upwardly and down 
wardly in said passage by the running-in string, means 
releasably coupling said shifting means to said valve 
means for transmitting the upward and downward move— 
ment of said shifting means to said valve member and 
shift said valve member to passage opening and closing 
position, and means engageable with said coupling means 
for locking said coupling means to said shifting means 
during upward movement of said shifting means and valve 
member in said passage. 

7. A well packer apparatus adapted to be lowered and 
set in packed-off condition in a well bore, including a body 
having a longitudinal passage and a side port from said 
passage to the exterior of said body, said body being 
closed below said side port, a valve member movable up 
wardly in said body passage to a closed position across 
said port and downwardly in said body passage to an open 
position below said port allowing ?uid ?ow through said 
passage and port, said valve member having a longitudinal 
passage establishing ?uid pressure communication between 
said body above said member and said body below said 
member, releasable latch means releasably coupling said 
valve member to said body in port closing position, shift 
ing means connectible to a running-in string extending to 
the top of the well bore and engageable with said valve 
member to release said latch means and shift said valve 
member downwardly to port opening position, said body 
engaging said latch means and holding it coupled to said 
shifting means when said valve member is below its port 
closing position to enable said shifting means to elevate 
said valve member to port closing position in which said 
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latch means is uncoupled from said shifting means and 
recoupled to said body. 

8. A well packer apparatus adapted to be lowered and 
set in packed-off condition in a well bore, including a body 
having a longitudinal passage and a side port from said 
passage to the exterior of said body, said body being 
closed below said side port, a valve member movable up 
wardly in said body passage to a closed position across 
said port and downwardly in said body passage to an 
open position below said port allowing ?uid ?ow through 
said passage and port, said valve member having a longi 
tudinal passage establishing ?uid pressure communica 
tion between said body above said member and said body 
below said member, latch means on said valve member, 
said body having a groove receiving said latch means to 
couple said valve member to said body when said valve 
member is in port closing position, shifting means having 
a coupling portion connectible to a running-in string ex 
tending to the top of the well bore and engageable with 
said valve member to release said latch means from said 
body groove and shift said valve member downwardly 
to port opening position, said body engaging said latch 
means upon such downward movement of said valve mem 
ber to shift and hold said latch means coupled to said 
coupling portion, whereby elevation of said shifting means 
by the running-in string elevates the valve member to port 
closing position allowing said latch means to release from 
said coupling portion and move into said body groove. 

9. A well packer apparatus adapted to be lowered and 
set in packed-01f condition in a well bore, including a body 
having a longitudinal passage and a side port from said 
passage to the exterior of said body, said body being 
closed below said side port, a valve member movable up 

10 

15 

20 

25 

30 

12 
wardly in said body to closed position across said port and 
downwardly in said body to port opening position, said 
valve member having a longitudinal passage establishing 
?uid pressure communication between said body above 
said member and said body below said member, said body 
having an internal circumferential groove, latch means 
on said valve member expandible into said groove when 
said valve member is in its upper port closing position 
in said body to retain said valve member in such position, 
a tubular mandrel having a coupling portion and connec 
tible to a tubular string extending to the top of the well 
bore through which ?uid can ?ow from the tubular string 
to the body passage, said mandrel extending into said 
body passage and being engageable with said valve mem 
ber to release said latch means from said body groove and 
shift said valve member downwardly to port opening posi 
tion, said body engaging said latch means during down 
ward movement of said valve member to shift said latch 
means into coupling relation to said coupling portion, 
whereby subsequent elevation of said mandrel by the 
tubular string elevates the valve member to port closing 
position and aligns said latch means with said body groove 
allowing release of said latch means from said coupling 
portion and its expansion into said body groove. 
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