
United States Patent (11) 3,570,596 
72) Inventor Carter R. Young 

Dallas, Tex. 
(21) Appl. No. 816,939 
22) Filed Apr. 17, 1969 
(45) Patented Mar. 16, 1971 
73) Assignee Otis Engineering Corporation 

Dallas, Tex. 

54 WELL PACKER AND HOLDDOWNMEANS 
19 Claims, 8 Drawing Figs. 

52) U.S. Cl........................................................ 166/129, 
166/134, 1667137, 1661215 

(51) int. Cli....................................................... E21.b33/129 
50) Field of Search............................................ 166/129, 

134, 137, 138,215-217 
56) References Cited 

UNITED STATES PATENTS 
3,024,845 3/1962 Conrad......................... 166/134X 
3,356,139 12/1967 Lamb et al.................... 166/137X 
3,398,795 8/1968 Elliston........................ 166/134X 
3,416,608 12/1968 Crow et al...... 166/134X 
3,434,538 3/1969 Kilgore et al................. 166/134X 
Primary Examiner-lan A. Calvert 
Attorney-E. Hastings Ackley 

ABSTRACT: A resettable well packer having a body with ex 
pansible sealing means thereon; gripping means expansible for 
holding the sealing means against downward movement, a 
mandrel movable in said body; a setting member on the man 

O 

Se 

drel engageable with the body to expand the sealing means 
against said gripping means; and holddown lock means on said 
mandrel and body coacting with said gripping means to lock 
said body and sealing means against longitudinal movement in 
the well bore, and releasable and resettable to permit the 
packer to be anchored, released, and reset in different loca 
tions during a single trip. Said holddown means comprises ex 
pander means on said body normally resiliently held in ex 
panding position, a locking sleeve movable with the mandrel 
to be engageable with said expander means to prevent move 
ment thereof from said normal expanding position, and 
removable from such position to permit contraction of said ex 
pander means, and gripping means including a plurality of 
gripping slips on the mandrel movable into engagement with 
said expander means for expansion of said slips to gripping 
position, said locking sleeve preventing contraction of said ex 
pander means during expansion of said slips. Biasing means on 
the mandrel is movable to engage said gripping means for urg 
ing said gripping slips toward said expander means during 
movement of setting member to expand the sealing means, 
whereby the gripping slips are resiliently biased toward 
gripping position during expansion of the sealing means, and 
are positioned to grip and lock the packer against upward 
movement when the sealing means has been fully expanded, 
without damaging wear of the teeth of the gripping slips during 
such movement. A bypass flow passage between the body and 
mandrel is closable by sealable valve means on the setting 
member and body when the packer is set. Latch means on the 
mandrel and body holds said holddown means and sealing 
means in locking sealing position, and releasable means 
between said mandrel and latch means permits said mandrel 
to be moved to release said holddown locking means, seal 
means and gripping means for removal of the packer from the 
well bore if the latch means cannot be released. 
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3,570,596 
WELLPACKER AND BOLDDOWNMEANS 

This invention relates to well tools, and more particularly to 
locking and holddown means therefor. 
One object of the invention is to provide a well packer for 

sealing the annulus between a string of well tubing and the 
wall of the well bore, and having means for anchoring it 
against movement in either longitudinal direction. 
Another object of the invention is to provide a well packer 

of the character described which can be set, released and reset 
repeatedly and at various locations during a single trip of the 
packer into the well bore, without removal of the packer from 
the well bore. 
A further object is to provide a packer of the character set 

forth having gripping means for holding the same against 
downward movement and hold down lock means coacting 
therewith to lock said packer in sealing position against move 
ment in either longitudinal direction in the well bore, said 
holddown lock means being releasable and resettable to per 
mit the packer to be anchored, released, and reset as 
described. 
Yet another object is to provide a packer of the character 

described having means providing a fluid bypass passageway 
therethrough to facilitate lowering of the packer through the 
well bore and means for closing said bypass passageway when 
said packer is set, said passageway being reopenable during 
releasing of the packer to equalize any difference in fluid pres 
sures existing thereacross and to facilitate removal of the 
packer from the well. 
Another object is to provide a well packer of the character 

described wherein the holddown lock means comprises col 
lapsible frustoconical expander means normally resiliently 
held in expanding position and a support or locking sleeve 
movable within said expander means to prevent collapsing 
movement thereof and movable from within said expander 
means to permit same to be retracted from expanding posi 
tion, and a plurality of gripping slips engageable with said ex 
pander means for movement thereby to gripping hold down 
position. 
A further object is to provide a well packer of the character 

described having latch means on the mandrel and body en 
gageable to latch said packer in set position with said bypass 
passageway closed, said latch means being releasable to per 
mit movement of the mandrel to release the packer. 
A particular object of the invention is to provide a well 

packer of the character described wherein the expander for 
the holddown lock means comprises a cylinder having a plu 
rality of upstanding resilient fingers having external bosses on 
their upper ends providing a frustoconical cam expander sur 
face normally resiliently held in expanding position for moving 
said holddown slips outwardly into gripping position upon 
relative movement of said upper slips-toward said expander 
means, and supporting or lock sleeve means movable to a 
position to engage said fingers to preventinward movement of 
the bosses at the upper end thereof, said lock sleeve means 
being movable during releasing of said packer to a position out 
of position to engage said expander fingers to permit said fin 
gers to yield inwardly, and engageable with said slips to move 
said slips out of engagement with said expander surface to 
released position. 
Another important object is to provide a holddown lock 

mechanism for a well packer having a body with expansible 
sealing means thereon and a mandrel having a setting member 
thereon movable with said mandrel to expand said seal means, 
said holddown lock mechanism having gripping slips actuated 
by setting movement of the mandrel expanding the sealing 
means, and resiliently biased toward gripping position during 
such setting movement; and means for latching the mandrel 
and body in gripping sealing position until the latch is disen 
gaged and the mandrel and setting member are moved away 
from the body. 

Additional objects and advantages of the invention will be 
readily apparent from the reading of the following description 
of a device constructed in accordance with the invention, and 
reference to the accompanying drawings thereof, wherein: 
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FIGS. 1, 2 and 3 taken together are views, partly in eleva 

tion and partly in section, of the upper, middle and lower por 
tions of a well tool constructed in accordance with the well 
tool of the invention, showing the same in running condition; 

FIG. 4, FIG.S, and F.G. 6 are views similar to FIGS. 1, 2 
and 3; showing the well toolset in anchored sealing position; 

FIG. 7 is a fragmentary view, partly in elevation and partly 
in section, of the holddown and latching means of the well 
tool, showing the same being released; and, 

FIG. 8 is a horizontal cross section view taken on the line 
8-S of F.G. 6. 

In the drawings, the numeral 10 designates, generally, a well 
packer embodying the invention having an elongate tubular 
mandrel a with a coupling 12 at its upper end and a connec 
tor sub 3 at its lower end, by means of which the mandrel 
may be connected to a well flow conductor or tubing string T 
for use within a casing Cin a well bore. 

Slidable longitudinally on the mandrel is an elongate tubular 
packing or sealing element supporting sleeve 15, the lower 
portion 16 of which closely slidably surrounds the mandrel 
and the upper portion 7 of which is enlarged in diameter to 
provide an annular flow space 18 between said upper portion 
of said sleeve and said mandrel. A plurality of lateral ports 19 
formed in the sleeve 15 at the lower end of the enlarged por 
tion 17 provide entry for fluids into said annular bypass flow 
passage between said sleeve and the mandrel, and the upper 
end of said sleeve is open to permit fluids to flow outwardly 
thereabove. Externally threaded on the upper end of the en 
larged portion of the sleeve is a packing supporting bushing 20 
and a tubular expander and latching setting member 21 is 
threaded onto the upper end of the bushing and extends up 
wardly therefrom in circumferentially spaced relationship to 
the mandrel. A setting ring 25 is confined in an internal annu 
lar recess formed in the setting member between a 
downwardly facing shoulder 26 in the bore of the setting 
member and the upper end 27 of the packer supporting bush 
ing. An internal annular seal assembly 30 is disposed in an in 
ternal annular recess between the setting ring and an upwardly 
facing shoulder 3 formed in the bore of the bushing above 
the upper end of the packing supporting sleeve 15 for a pur 
pose to be hereinafter explained. 
Mounted on the exterior of the enlarged upper portion of 

the sleeve are a plurality of resilient elastomeric sealing ele 
ments or packing rings 33 which are confined between the 
lower end of the packing supporting bushing 20 and the upper 
end of an annular expander wedge member 35 which is slida 
ble on the upper portion of the sleeve between the elastomeric 
rings and an external annular stop flange 37 formed at the 
lower end of the enlarged portion of the sleeve. The upper sur 
face of the stop flange engages an internal annular shoulder 38 
formed by an internal annular flange 39 formed in the upper 
end of the bore of the expander wedge member to retain the 
wedge member on the sleeve. Lateral flow openings 40 are 
provided in the wedge member communicating with the ports 
19 in the sleeve to permit ready access of fluid to the bypass 
flow passage between the sleeve and the mandrel. 

Below the expander wedge member 35 is a slip carrier 
sleeve 44 which is slidable on the reduced lower portion 6 of 
the packing supporting sleeve 5, and a plurality of serrated 
gripping slips 46 are slidably connected to said carrier by T 
shaped handles 47 disposed in an internal annular recess 48 
and circumferentially spaced radially extending grooves 48a 
formed in said carrier. The T-shaped handles of the slips have 
their heads 49 engaged under the internal annular shoulder 50 
formed by the recess 48 in the bore 51 of the slip carrier to 
prevent upward displacement of the slips from the carrier, and 
a garter spring 54 disposed in grooves 55 formed in the lower 
portion of the faces of the slips biases the slips inwardly 
toward retracted position, as shown in FIG. 3. The slips have 
internal tapered surfaces 58 which are adapted to engage the 
corresponding frustioconical expander surface 60 formed ex 
ternally on the lower portion of the expander wedge member, 
whereby the slips are noved outwardly into gripping engage 
ment with the wall of the well casing Cor the well bore. 
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Also mounted on the slip carrier below the slips is a friction 
mechanism 66 comprising a plurality of friction shoes 67 
which are slidably mounted in radially opening longitudinally 
extending slots 63 formed in the slip carrier and which have 
ears 70 which engage an annular retaining ring 75 at the upper 
end of the recesses and an annular longitudinally extending 
upstanding flange 72 on the upper end of a J-latch pin carrier 
74 threaded onto the lower end of the slip carrier. Helical 
coiled springs 76 disposed in recesses 77 formed in the inner 
faces 78 of the shoes and engaging a leaf spacer or support 
member 79 in the inner portion of the recess bias the shoes 
outwardly to frictionally engage the wall of the well casing for 
holding the slip carrier stationary during setting of the lower 
slips. The sub 13 at the lower end of the mandrel 1 is pro 
vided with a J-slot 89 in which the inner cylindrical end 82 of 
the J-latch pin 32 engages to releasably connect the sub with 
the slip carrier. The lower end 84 of the reduced lower portion 
16 of the packer support sleeve engages the upper end 85 of 
the sub to support the expander wedge member 35 above the 
slips, while the engagement of the latch pin 82 in the J-slot 80 
holds the slips downwardly below the expander wedge so that 
the slips are not expanded during movement of the packer into 
the well bore. When the J-latch pin is released from the J-slot, 
the friction mechanism 66 will hold the slip carrier stationary 
and the packer support sleeve 15 may be moved downwardly 
to move frustoconical expander surface 60 of the expander 
wedge 35 between the slips to expand the same to grippingen 
gagement with the wall of the well casing in the usual manner. 
A plurality of elongate longitudinally extending slots 83 are 

formed in the lower reduced portion 26 of the packer support 
sleeve and a corresponding number of guide pins 89 are 
threaded through the slip carrier 44 with their inner end por 
tions 90 engaging the longitudinal slots. This engagement of 
the inner ends of the pins 39 in the slots prevents rotational 
movement of the slip carrier with respect to the support 
sleeve, for a purpose which will be hereinafter explained. 
The structure of the packer hereinbefore described com 

prises substantially the usual valve-in-head type packer struc 
ture. 

An improved valve structure and hold down latch or locking 
means 100 is provided above the expander and latching 
setting member 2 at the upper end of the packer support 
sleeve. The upper end of the setting member is provided with 
an enlarged bore 102 which receives the lower cylindrical por 
tion 103 of a collapsible expander member 205. The expander 
member is formed with a plurality of longitudinally extending 
slots 106 which provide resilient upstanding fingers 87 hav 
ing enlarged external bosses 108 at their upper ends providing 
downwardly facing shoulders 109 which engage the upper end 
110 of the setting member. Suitable retainer pins or set screws 
14 are threaded or otherwise secured in radially extending 
openings in the setting member and engage in corresponding 
openings formed in the expander sleeve, preferably in the lon 
gitudinal slots 106 formed between the fingers, so that the ex 
pander member is held against upward displacement from the 
setting member. The outer surfaces or faces of the bosses are 
inclined inwardly or taper upwardly above the shoulders 109 
to provide an expander surface 16, the plurality of such 
bosses providing a substantially frustoconical expander means 
on the expander sleeve. The inner surfaces of the fingers at the 
bosses are formed with upwardly and outwardly inclined en 
larged or relieved bore portions 8 which provide a shoulder 
119 at the lower end of such relieved portions, for a purpose 
to be hereinafter described. 
An upper slip assembly 125 includes a slip carrier or sleeve 

126 having a plurality of radially extending circumferentially 
spaced slots 127 provided therein which are substantially T 
shaped and which receive the T-shaped handles 129 project 
ing upwardly from upper gripping slips 30. The T-shaped 
radial slots in the carrier are formed by means of an internal 
annular groove or recess 132 turned in the bore 33 of the 
sleeve and radially extending narrow slots 127 cut through the 
lower portion of the sleeve into the groove and into the bore of 
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the sleeve below the groove. The T-shaped handles of the slips 
fit in the slots and the arms 35 of the T-shaped handles en 
gage the lower upwardly facing surface 136 of the internal an 
nular groove to support and retain the slips on the carrier. The 
serrated external faces 40 of the slips have grooves 141 in 
their upper portion in which a garter spring 42 is disposed to 
bias the slips inwardly toward retracted position, as shown in 
FIG. ... The inner surfaces 144 of the lower portion of the slips 
are flared or inclined to correspond substantially to the 
frustoconical wedge surfaces 16 of the expander member, 
and when the slips are moved into engagement with such 
frustoconical expander surfaces the slips are moved outwardly 
into gripping engagement with the wall of the well casing or 
well bore to hold the packing supporting sleeve 5 against up 
ward movement therein. 
An elongate expander and lock sleeve 50 is slidable on the 

packer mandrel 11 between an upwardly facing shoulder 152 
at the upper end of an external annular flange 153 formed on 
the mandrel and the lower end of a projecting stop ring 155 
which is fitted into an external annular groove 156 provided 
near the upper end in the mandrel above the upper end of the 
support and lock sleeve. An enlarged support andlock surface 
158 is formed on the lower portion of the expander and lock 
sleeve and this surface is tapered downwardly slightly to fit 
closely within the internal enlarged or relieved portions 18 at 
the upper ends of the resilient fingers of the expander member 
i5, so that the support surface is disposed to engage such 
inner surfaces of the fingers behind the bosses to retain the 
bosses in their normal operative expanding position shown in 
FEG, 1. The engagement of he lower end of the lock sleeve 150 
with the upwardly facing shoulder 52 on the mandrel holds 
the sleeve upwardly out of engagement between the fingers of 
the expander member while the packer is being run into the 
well bore. Also, the upwardly facing shoulder 60 at the upper 
end of the enlarged lock surface of the lock sleeve engages 
under downwardly facing shoulders 16 formed on the inner 
sides of the T-shaped handles of the upper gripping slips, 
whereby the upper gripping slips are held upwardly out of en 
gagement with the expander surfaces a 6 of the expander 
member as shown in FEG, A, and the slip carrier and slips are 
thus supported by such upwardly facing shoulder. A project 
ing retainer ring 170 is secured within an external annular 
groove i7 formed in the upper end portion of the expander 
and lock sleeve to limit upward movement of the slip carrier 
126 on said sleeve and to retain the slip carrier in place 
thereon. 
A biasing sleeve 75 is slidably secured on the mandrel 11 

above the retainer or stop ring 55, and is slidable thereon 
below an upper projecting split retainer or stop ring 76 
secured in an external annular groove 77 at the upper end of 
the mandrel, as clearly shown in F.G. a. The biasing sleeve is 
formed with an internal annular upwardly facing shoulder 179 
in its lower portion which supports a lower biasing and guide 
ring 180 held in place in the enlarged bore of the biasing 
sleeve by a retaining screw 18 disposed in an opening in the 
sleeve and threaded into a threaded opening in said ring. The 
lower biasing and guide ring engages the upper edge of the 
retainer or stop ring 155 on the mandrel to limit downward 
movement of the biasing sleeve, and the retaining screw 181 
threaded into the biasing ring holds the biasing sleeve against 
downward movement beyond that point. A helical coiled 
spring 84 is supported at one end on the upper face of the 
biasing ring 180 and has its other end resiliently engaging the 
lower end of an upper biasing and guide ring 186 which is 
slidable in the upper portion of the enlarged bore 88 of the 
biasing sleeve and which engages the lower end of the project 
ing upper retaining or stop sing 376 on the mandrel. It will, 
therefore, be seen that the spring 384 acting agains: the lower 
biasing ring biases the biasing sleeve 175 downwardly at all 
times, and that the sleeve inay be moved upwardly by com 
pressing the spring between the lower biasing ring and the 
upper biasing and guide ring. The lower end of the biasing 
sleeve telescopes over the upper end of the expander and lock 
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sleeve i50 and engages the upper end of the slip carrier 26, 
when the mandrel is moved downwardly with respect to the 
slip carrier and the expander and lock sleeve as shown in F.G. 
4. Such engagement of the biasing sleeve with the slip carrier 
biases the slip carrier and the slips supported thereby toward 
the expander surfaces 116 at the upper end of the expander 
sleeve 105, so that the slips are biased toward said expander 
surface by said spring but may move upwardly away from ex 
panded position as the mandrel moves downwardly, for a pur 
pose to be hereinafter more fully explained. 
A packing expander and latch sleeve 200 is secured on the 

mandrel adjacent and below the external annular flange 153 in 
the median portion of the mandrel and is held in such position 
by a shear pin or screw 202 threaded through the latch sleeve 
into a threaded recess 204 formed in the exterior of the man 
drel so that the packing expander and latch sleeve 200 is held 
against movement on the mandrel so long as said shear pin or 
screw 202 is intact. The packing expander and latch sleeve is 
provided with a plurality of J-slots 208 in the enlarged upper 
portion 209 thereof and has a downwardly facing beveled 
shoulder 20 in its median portion which is adapted to engage 
the upper beveled face 212 of the expander ring in the bore of 
the expander and latching setting member when the mandrel 
is moved downwardly, whereby the mandrel, acting through 
the packing and expander and latch sleeve will force said 
packing supporting sleeve downwardly with respect to the 
lower expander member 35 and compress the packing rings 33 
between said lower expander member and the downwardly 
facing shoulder 220 at the lower end of the expander.bushing 
at the upper end of said supporting sleeve. The lower ex 
pander wedge member 35 is slidable upwardly on the upper 
enlarged portion 17 of the support sleeve 15 above the exter 
nal annular flange 37 when the lower slips 46 are expanded 
into gripping engagement with the well casing, so that 
downward movement of the packing supporting sleeve by the 
mandre will compress the packing rings 33 and expand the 
same between the expander wedge 35 and the downwardly 
facing shoulder 220 on the packing expander bushing 20 to 
expand the packing rings into sealing engagement with the 
wall of the well casing. J-pins or lugs 224 are threaded through 
suitable threaded openings in the expander and latching 
setting member and have cylindrical inner ends 225 which 
project into the bore of the setting member and are disposed 
to engage in the J-slots 208 formed in the expander and latch 
sleeve. When the J-pins or lugs are engaged in the J-slots, the 
mandrel is locked to the expander and latch sleeve and the 
reduced lower portion 226 of the expander and latch sleeve 
engages the seal assembly 30 to close the upper end of the 
bypass passage 18 through the packing supporting sleeve and 
prevent fluid flow therethrough. 
An O-ring seal member 230 is disposed in an external annu 

lar groove in external flange 153 on the mandrel for sealing 
between the mandrel and the upper portion of the expander 
and latch sleeve 200 so that fluids cannot flow exteriorly of the 
mandrel between the external packing rings on the supporting 
sleeve 5 in either direction. 
By varying the thickness of the spacer leaves 79 in the slots 

68 in the slots 68 in the slip carrier 44 in which the friction 
shoes 67 are mounted, it is possible to adjust the load or force 
of the springs 76 acting on the friction shoes 67. Heavier cas 
ing having a smaller bore may not require a spacer leaf, while 
lighter casing with a larger diameter bore may require the use 
of a spacer leaf to maintain proper loading on the springs and 
the friction shoes for correct operation of the packer. 

In use, the well tool or packer 10 is connected by means of 
the coupling 12 at its upper end to the lower end of the tubing 
string T, and, if desired, additional lengths of tubing may be 
connected by the usual couplings to the lower end of the sub 
13 at the lower end of the mandrel 1 and extend downwardly 
to a desired depth therebelow. The parts of the packer are 
disposed in the positions shown in FIGS. 1, 2 and 3, and the 
packer is lowered into the well casing with the parts in such 
position. 
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The friction element shoes 67 will engage the bore wall of 

the casing C and drag thereagainst as the packer is lowered 
through the casing. However, the J-slot connection of the pin 
or lug 82 and slot 80 at the lower end of the mandrel will 
prevent upward movement of the lower slip carrier 44 
gripping slips 46 and so permit the tool to be lowered into the 
weli. The upper slips 30 of the hold down gripping means 125 
are held in the retracted position by virtue of the engagement 
of the lower end of the expander and lock sleeve 50 with the 
shoulder 152 of the flange 53 on the midportion of the man 
drel. W 

When the desired depth in the well at which the packer is to 
be set has been reached, the tubing string is turned, normally 
in a counterclockwise direction, with respect to the friction 
mechanism 66 to disengage the lug 8 from the J-slot 80, the 
friction mechanism holding the slip carrier 44 against rotation 
while the mandrel 1 and the supporting sleeve 15 are rotated 
with respect thereto, the guide pins 89 engaged in the slots 88 
in the lower portion of the supporting sleeve turning said sup 
porting sleeve with respect to the slip carrier 44 and lower 
slips 46. r 
When the J-lug and J-slot have been disengaged, in the 

usual manner, the tubing string T is lowered to lower the man 
drel and the supporting sleeve 15therewith until the lower ex 
pander member 35 engages the slips, and the tapered surface 
60 of the expander member engages the inclined surfaces 58 
within the slips to wedge the same outwardly into gripping en 
gagement with the wall of the well casing in the usual manner. 
A sufficient downward force applied to the mandrel will then 
cause the lower expander member, which is held against 
further downward movement by the slips 46, to move up 
wardly on the upper portion 17 of the packing supporting 
sleeve 15 to compress the packing rings 33 thereon. 
Downward movement of the mandrel with respect to the sup 
porting sleeve moves the packing expander and latch sleeve 
260 downwardly with the mandrel until the downwardly fac 
ing shoulder 20 on the latch sleeve engages the upwardly fac 
ing beveled shoulder 212 at the upper end of the expander 
ring 25 in the bore of the expander and setting member 21 at 
the upper end of the packing supporting sleeve. Further 
downward force applied by the mandrel to the upper end of 
the supporting sleeve will fully compress the sealing rings 33 
on the exterior of the supporting sleeve between the 
downwardly facing shoulder 220 on the expander bushing 20 
and the upwardly facing upper end of the lower expander 
member 35, and at the same time will force the expander 
member still more tightly between the slips to provide a tighter 
gripping engagement of the slips with the wall of the well cas 
ing, while at the same time the packing rings are fully ex 
panded or deformed into tight sealing engagement with the 
wall of the well casing. 
As the mandrel moves downwardly in effecting setting 

movement of the sealing rings 33 and the lower slips 46, the 
gripping slips 130 of the hold down gripping means 125 above 
the supporting sleeve i5 are permitted to move downwardly 
with respect to the expander means 05 at the upper end of 
the supporting sleeve. The gripping slips of the hold down 
means will engage the wedge surfaces 116 on the upper ends 
of the spring fingers 107 of the collapsible expander sleeve 
105 and be biased outwardly thereby. At the same time, en 
larged support and lock surface 58 at the lower end of the 
support and lock sleeve 50 enters between the enlarged re 
lieved portions 118 within the upper ends of the fingers and is 
disposed to hold the fingers against inward movement. The 
lock surface 58 will move downwardly until the shoulder at 
the lower end thereof engages the upwardly facing shoulder 
ii. 9 at the lower end of the relieved inner portions of the fin 
gers behind the bosses 108. The enlarged support and lock 
surface 58 on the expander and lock sleeve 50 therefore 
prevents inward collapsing deformation of the resilient fingers 
i07 of the upper expander member 1695 and holds the same in 
position for the frustoconical wedge surface 116 provided by 
the bosses at the upper ends of the fingers in position to force 
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the gripping slips 130 of the hold down means 125 outwardly 
toward gripping position. It will be noted that the expander 
lock sleeve 150 is movable longitudinally on the mandrei 11 
between the upwardly facing shoulder 152 on the external 
flange E53 on the mandrel and the downwardly facing 
shoulder at the lower end of the lower stop ring i55 on the 
mandrel. When the downwardly facing shoulder on the lower 
stop ring engages the upper end of the expander and lock 
sleeve, the sleeve is positively forced downwardly between the 
upper ends of the fingers of the upper expander member, 
while the biasing sleeve 175 yieldably engages the upper end 
of the slip carrier 126 supporting the gripping slips 130 of the 
hold down means 25, so that the slips are not positively 
forced outwardly on the frustoconical outer or expander sur 
faces 116 at the upper ends of the fingers 107 by such 
downward movement of the mandrel. When the expander and 
latch sleeve 200 and the expander and lock sleeve 150 have 
been moved downwardly to their lowermost positions, the 
downward force applied by tubing to the upper end of the 
packing supporting sleeve 15 expands or deforms the sealing 
rings 33 on the supporting sleeve, while at the same time the 
biasing sleeve 175 yieldably urges but does not force the 
gripping slips 130 of the hold down means 125 toward 
gripping position on the wedge surfaces 16 of the expander 
member 105 of said hold down means. 
When downward pressure of the tubing string is reduced so 

that the mandrel may move upwardly slightly, the wedge 
surfaces 116 of the bosses 108 on the expander member 105 
of the hold down means 125 force the gripping slips 30 of 
said hold down means into tight gripping engagement with the 
wall of the well casing C to prevent upward movement of the 
upper end of the latching setting member 21 and the support 
ing sleeve i5, and so lock the supporting sleeve against up 
ward movement in the well casing. Simultaneously, the J-slots 
208 formed in the enlarged upper portion of the expander and 
latch sleeve 200 will engage the projecting cylindrical inner 
portions of the J-lugs carried by the setting member 21 and 
will turn the tubing slightly until the J-lugs are engaged with 
said J-slots to prevent upward movement of said latch sleeve 
200 and the mandrel 11 connected therewith by means of the 
shear pin 202. The mandrel is therefore locked in its lower 
position and the packer is locked in set sealing position. 
The yieidable resilient biasing of the gripping slips 130 of 
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the hold down means 125 by the biasing sleeve 175 and the 45 
spring acting thereagainst permits such slips to move 
downwardly with respect to the well casing following the ex 
pander 105 until the packing rings have been thoroughly set 
and until the downward force on the supporting sleeve is 
released. Thus, the teeth of the gripping slips will not be 
damaged during such downward movement, and at the same 
time the slips are positively moved by said resilient means into 
position to positively grip the wall of the casing when the 
downward force on the mandrel is reduced or released. 
To release the packer for resetting at another location in the 

casing or for removal from the well bore, the tubing is rotated 
to rotate the J-slots of the expander and latch sleeve 200 from 
locking engagement with the J-lugs 224 of the setting member 
21, and the mandrel is moved upwardly. The shoulder 152 on 
the upper end of the flange 453 in the median portion of the 
mandrel engages the lower end of the expander and lock 
sleeve 150 and moved the same upwardly to move the en 
larged lock surface 158 thereof from within the downwardly 
or relieved tapered inner faces 18 at the upper end of the fin 
gers 107 of the expander member 105 of the hold down 
means. The taper of the inner surfaces of the fingers and the 
enlarged lock surface of the lock sleeve 150 permits easy 
removal of such enlarged surface from within the fingers. Con 
tinued upward movement of the mandrel and the lock sleeve 
will cause the shoulder 160 at the upper end of the enlarged 
portion 158 of the lock sleeve to engage the downwardly fac 
ing shoulders 161 on the inner faces of the slip handles and lift 
the slips upwardly off the wedge surfaces 116 on the outer 
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8 
the expander member 105 of the hold down means. Upward 
movement of the slips is also facilitated by virtue of the fact 
that the upper ends of the fingers of the expander member 
may flex inwardly toward a contracted or collapsed position to 
permit the gripping slips to release easily from gripping en 
gagement with the wall of the casing, since the enlarged lock 
surface 158 no longer is in position to restrain or prevent such 
inward flexing movement of the upper ends of the fingers. 
Continued upward movement of the mandrel will then 

move the sub 13 at the lower end of the mandrel into engage 
ment with the lower end 84 of the packing supporting sleeve 
15 and lift the supporting sleeve until the upwardly facing 
shoulder on the flange 37 at the lower end of the enlarged 
upper portion 17 of the sleeve engages the downwardly facing 
shoulder 38 in the bore 39 of the lower expander member 35 
and lifts such expander member upwardly out of expanding 
engagement with the lower gripping slips 46 to release the 
gripping slips for inward movement to retracted position by 
the garter spring 55 surrounding the slips. Further upward 
movement moves the J-slots 80 of the sub 13 into engagement 
with the J-lugs 82 on the lower end of the carrier 74 and the J 
lugs may be moved to the lower portion of the J-slots and the 
tubing rotated, normally in a clockwise direction, to rotate the 
J-lugs into latching engagement with the J-slots to hold the 
slips in their lower position. Of course, such movement is not 
necessary unless the packer is to be moved downwardly in the 
well casing to a lower position subsequent to releasing the 
same from its previously locked sealing position. In any event, 
the packer parts are now again in the position shown in FIGS. 
1, 2 and 3, and the packer may be moved either upwardly or 
downwardly in the well casing to a new location for resetting 
in the manner already described, or may be removed from the 
well bore. 
Should it ever develop that the latch sleeve 200 on the man 

drel cannot be released form the J-pins 224 in the expander 
and latching setting member 2, the shear pin 202 screw 
threaded through the latch sleeve into the recess 204 in the 
mandrel may be sheared, as shown in FIG. 7, to permit the 
mandrel to move upwardly with respect to said setting 
member and thus permit the upwardly facing shoulder 152 at 
the upper end of the flange 153 at the median portion of the 
mandrel to engage the lower end of the expander and lock 
sleeve 50 to lift the same, and then continue with the release 
of the packer in the manner already described to permit 
complete removal of the packer from the well bore. 
From the foregoing, it will be seen that a well packer for 

sealing the annulus between a string of well tubing and the 
wall of the well bore has been provided, having means for 
locking it against movement in either longitudinal direction, 
the packer being settable, releasable, and resettable to permit 
it to be anchored, released and reset in the well casing during a 
single trip into the well without removing it from the well. It 
will also be seen that an improved hoid down means has been 
provided which includes a collapsible frustoconical expander 
means normally resiliently held in expanding position, and a 
support or lock sleeve movable with respect to the expander 
means to prevent collapsing or retracting movement thereof, 
said support or lock sleeve being removable from within the 
expander means to permit the same to be retracted when the 
well tool is to be removed from the well bore. Additionally, 
the packer has been provided with gripping slips in the hold 
down means which are resiliently biased toward gripping posi 
tion during movement of the packer toward expanded position 
and which are not positively forced toward said expanded 
position during such movement. It will also be seen that the 
hold down means is provided with means for positively 
retracting the slips of the hoid down means from engagement 
with the expanding surfaces of the expander member of the 
hold down means and that such expander surfaces are con 
tractable inwardly to permit said releasing movement without 
difficulty. Further, a valve member has been provided for clos 
ing an annular bypass between the external seal rings and the 

faces of the bosses 108 at the upper ends of the fingers (7 of 75 mandrel which is openable and closable on movement of the 
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11. A well packer of the character set forth in claim 0 in 
cluding: operator means on said mandrel movable therewith 
and engageable with said support means to move said support 
means through said sealing means toward said first gripping 
means after said first gripping means has been expanded to 
gripping position to expand said sealing means into sealing en 
gagement with the wall of the well bore, said resilient means 
simultaneously yieldably urging said gripping members of said 
holddown means to gripping position during said movement of 
said mandrel and support means. 

12. A well packer of the character set forth in claim 11, 
wherein said operator means is slidably carried by said man 
drel and engageable with said support means for moving said 
support means to expand said sealing means; and yieldable 
connecting means is provided between said operator means 
and said mandrel releasable to permit said mandrel to move 
with respect to said operator means to release said packer 
from expanded locked sealing position. 

13. A well packer of the character set forth in claim 10, 
wherein the spring biased sleeve means of said resilient means 
is engageable with said gripping members of said holddown 
means to urge the gripping members thereof into expanding 
engagement with said second expander means and to maintain 
said gripping members in expanding engagement with said 
second expander means during longitudinal movement of said 
mandrel setting said packer. 

14. A well packer of the character set forth in claim 6, in 
cluding; bore wall engaging friction means connected with 
said first gripping means; and means releasably connecting 
said mandrel with said friction means and said first gripping 
means and releasable to permit movement of said mandrel 
relative thereto and with respect to said support means; means 
on said mandrel engageable with said support means to move 
said support means toward said friction means to expand said 
first gripping means to gripping position; and means on said 
mandrel engageable with said support means to move said 
support means through said sealing means toward said first 
gripping means to expand said sealing means to sealing posi 
tion after said first gripping means is moved to gripping posi 
tion. 

15. A well packer of the character set forth in claim 14 
wherein: said lock means on said mandrel is movable 
therewith out of supporting engagement with said second ex 
pander means of said holddown means to free said second ex 
pander means for movement from expanding position to per 
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12. 
mit release of said gripping members of said holddown means 
from gripping position. 

26. As a subcombination: a tubular mandrel; a tubular body 
surrounding said mandrel and slidable longitudinally with 
respect thereto; expander means on said body comprising a 
cylindrical sleeve formed with a plurality of normally ex 
panded resilient fingers having external bosses on their free 
ends providing cam surfaces; locking sleeve means on said 
mandrel movable therewith from a position out of engagement 
with said expanderfingers to a position to engage and support 
said expander fingers against movement toward retracted 
position; gripping means comprising a carrier and a plurality 
of slips mounted on said mandrel and movable therewith to 
engage said expander cam surfaces to expand said slips to 
gripping position; and biasing means on said mandrel movable 
therewith from a position spaces longitudinally from said 
gripping means to engage said carrier of said gripping for bias 
ing said gripping means toward said expander cam surfaces to 
maintain said slips engaged with said cam surfaces when said 
mandrel is moved relative to said body means in a direction to 
move said locking sleeve means into position to engage and 
support said expander fingers against retraction and to move 
said gripping means toward said expander means. 

7. In the subcombination of claim 16, coengageable latch 
means on said locking sleeve means and on said tubular body 
releasably engageable to secure said mandrel to said tubular 
body to hold said gripping means in gripping position and dis 
$ggle to release, said mandrel from connection to said body for longitudinal movement with respect thereto to 
release said gripping means from gripping position. 

18. In the subcombination of claim 17, means providing a 
longitudinal flow passage between said tubular body and said 
mandrel; and valve closure and seat means on said mandrel 
and said body engageable to close off flow through said flow 
passage when said mandrel is latched to said body. 

19. The subcombination of claim 17, wherein said locking 
sleeve means is slidable longitudinally of said mandrel; and 
means is provided yieldably securing said locking sleeve 
means to said mandrel and yieldable upon application of a 
predetermined longitudinal force to said mandrel to free said 
mandrel from securement to said locking sleeve means for 
movement of said mandrel with respect to said locking sleeve 
means to permit said mandrel to be moved to move said bias 
ing to release said gripping means without disengagement of 
said latch means. 


