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1 
The present invention pertains to well packers, 

and particularly to packers that are useful in the 
cementing, bridging, acidizing, testing and pro~ 
ducing of oil and gas wells. 
Some well packers have normally retracted 

packings that are expanded against well cas 
ings, liners, or similar conduit strings, by com 
pressing, or ioreshortening, the packings in a 
longitudinal direction and deforming them lat 
erally outward. The force necessary to effect 
compression of the packing to the extent suf~ 
?cient to insure its leak-proof seal against the 
conduit wall is sometimes relatively great. In 
fact, it may be greater than the actual force 
that can be imposed safely on the subsurface 
well equipment embodying the packing, or which 
is available within the design limitations of the 
equipment. 

Accordingly, an object of the invention is gen 
erally to improve well packers, in order to en 
sure proper sealing of their packing members 
against the wall of the Well conduit. 
Another object of the invention is to ensure 

leak-proof sealing of a well packer packing 
against a conduit wall with a lesser total com 
pressive force imposed on the packing. 

Still another object of the invention is to in 
crease the unit pressure to which a packing 
structure is subjected in expanding it against 
the casing, for the same total force imposed upon 
the structure. 
A further object of the invention is to pro 

vide a well packer capable of being anchored in 
a well conduit against movement or leakage un 
der relatively high pressure and high tempera 
ture well conditions. 
Another object of the invention is to provide 

a well conduit and cooperable packer apparatus, 
in which the packer can be anchored to the well 
conduit in a positive manner against movement 
in both longitudinal directions. 

Still a further object of the invention is to 
provide an improved arrangement for anchor 
ing a subsurface well tool in a well conduit. 
This invention possesses many other advan 

tages, and has other objects which may be made 
more clearly apparent from a consideration of 
several forms in which it may be embodied. 
Such forms are shown in the drawings accom 
panying and forming part of the present speci 
?cation. These forms will now be described in 
detail, illustrating the general principles of the 
invention; but it is to be understood that such 
detailed description is not to be taken in a limit 
ing sense, since the scope of the invention is 
best de?ned by the appended claims. 
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2 
Referring to the drawings: 
Figure 1 is a longitudinal View, partly in ele 

vation and partly in section, of a well packer dis 
posed within a well casing, with its parts ar 
ranged for running the packer through the cas~ 
mg; 

Fig. 2 is partial longitudinal section, disclosing 
the releasing of the looking elements which pre 
vent upward movement of the packer in the 
casing; 

Fig. 3 is a view similar to Fig. 2 of the locking 
elements fully anchored against the well casing; 

Fig. 4 is a partial longitudinal section through 
the packer, illustrating its packing almost fully 
expanded against the casing; 

Fig. 5 is a view similar to Fig. 4, disclosing 
the lower slips, or gripping members, in posi 
tion for gripping the casing and preventing 
downward movement of the well packer therein; 

Fig. 6 is a view similar to Fig. 5, disclosing the 
lower slips more ?rmly anchored against the 
casing; 

Fig. '7 is a view similar to Fig. 5, illustrating 
the packer fully anchored in packed-01f condi 
tion against the well casing; 

Fig. 8 is a cross-section taken along the line 
8-8 on Fig. 1; 

Fig. 9 is a longitudinal section through a modi 
, ?ed form of the invention; 

Figs. 10 and 11 are partial longitudinal sec 
tions disclosing the apparatus of Fig. 9 packed 
off to different extents; and 

Fig. 12 is a cross-section taken along the line 
I2--l2 on Fig. 9. 
The well packer A disclosed in the drawings 

is run in a string of easing B, or similar well con 
duit, on the lower end of a tubular string C, or 
other running-in string, extending to the top 
of the well bore. The packer is adapted to be 
anchored in packed-off condition within and 
against a predetermined portion of the casing 
string in such manner as to be immovable in 
both longitudinal directions, and also to pre 
vent leakage between the packer and well cas 
ing in both longitudinal directions. 
The well packer A includes a generally tubular 

body 10 adapted to be anchored to the well casing 
B through the agency of upper and lower locking 
devices. Upward movement is to be prevented 
by a plurality of segmental lock elements I l dis 
posed around the body and having inner tapered 
surfaces !2 engageable with a companion tapered 
surface I3 on an expander M ‘initially secured 
to the body by one or more shear screws l5. The 
segmental lock members H are held initially in 

, retracted position by one or more shear screws 
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l5 threaded into the expander M. The tapered 
surfaces l2, l3 on the lock members and ex 
lpander converge in an upward direction, in 
order that upward movement of the expander 
Ill within the lock members i I will urge the lat 
ter radially outward against the casing B. 
Downward movement of the well packer is 

prevented by lower segmental slips ll, initially 
held in retracted position by shear screws l3 
threaded into a lower expander l9 encom 
passing the body ill. The slips I1 and expander 
it have cooperable tapered surfaces 28, 2! con 
verging in a downward direction, in order that 
upward movement of the slips ll along the ex 
pander 19 will move the former outwardly against 
the casing. The slips may have downwardly 
facing wickers or teeth 22 for engagement with 
the casing, to prevent their downward movement 
after having been moved outwardly. 
The lower slips rest originally upon an abut~ 

ment device, including a sleeve .23 secured to 
the body ill by one or more shear screws 25. 
This sleeve is movable relatively downwardly 
within an upwardly extending sleeve or skirt 25 
of a guide 26 threaded onto the lower end of 
the body and forming part of the latter. During 
upward movement of the sleeve or skirt 25 with 
the body, ?uid within the skirt 25 may escape 
through suitable bleeder holes 2'1. 

ri‘he abutment device also includes a plate 28 
engaging the undersides of the slips i‘l; this en 
gagement being maintained by a plurality of 
springs 29 surrounding pins or guides 39 slidable 
in bores 3! in the sleeve 23 and engaging the 
plate 23. When the shear screws l8 holding the 
slips i? to the lower expander iii are disrupted, 
the springs 29 will shift the slips upwardly along 
the expander and radially outward against the 
casing. 
For the purpose of bridging the annulus be 

tween the tubular body Ill and well casing B, a 
packing structure is disposed on the body be 
tween the upper and lower expanders it, it. 
This structure may include a rubber packing 
sleeve 32, whose upper end is reduced in diameter 
to ?t within a pocket 33 formed by and between 
the upper expander Hi and body Hi. The clear~ 
ance space between the expander ill and body 
H3 is adapted to be bridged by a lead ring M, or 
other ring of pliant, inelastic material. In ad 
dition, a lead sealing ring 35 is disposed around 
the upper end of the rubber packing sleeve 32 
adjacent the upper expander [4. This sealing 
ring 35 is designed to bridge the space between 
the expander and casing wall and prevent ?ow 
of the rubber packing material therethrough. 
The lower end of the rubber packing member 

32 is also reduced in diameter for the purpose 
of fitting within a recess 36 formed between a 
lead sealing member 3'! and the body ill. This 
lead sealing member has a depending skirt 3?! 
extending within an abutment or cylinder sleeve 
39 engaging the upper head end 43 of the lead 
seal. This cylinder 39 extends downwardly 
along the packer body, with its lower head ill 
slidable along the body and engaging the upper 
end of the lower expander Hi. 
In the annular cylinder space formed within 

the abutment cylinder 39 and the packer body 
ill, a device is disposed for enabling a greater 
unit pressure to be imposed upon the packing 
structure for a given total pull, or force, im 
posed upon the packer body. This device con 
sists of a split, or segmental, piston t2 disposed 
within the cylinder 39 and having an inwardly 
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4 
directing medial ?ange i3 receivable within a 
companion peripheral groove or recess 44 on the 
packer body. Initially, shear screws :35 secure 
the split piston 42 to the packer body iil, with 
its ?ange substantially abutting a body shoulder 
46, de?ning the upper end of the groove 44. 
When in this position, the lower end of the ?ange 
133 is spaced above a body shoulder 4i de?ning 
the lower end of the groove 44. 
The cylinder 39 and split piston 112 are also 

secured together initially by one or more shear 
screws 48, in order that they will, at ?rst, op 
erate as a single unit in expanding the packing 
structure against the casing wall. 
The packer is designed to be anchored in the 

well casing simply as a result of moving the 
running-in string C longitudinally, as in an up 
ward direction. The expansion of the upper 
lock members 1! against the casing B results 
from the engagement of a plurality of latches 
49, or dogs, with a downwardly directed shoulder 
50 de?ning the upper end of a locating groove 
5i formed in a collar or coupling 52 threadedly 
secured to upper and lower casing sections 53, 
Eli in order to hold them in spaced relation. 
These dogs are each disposed within a longi 
tudinal slot 55 in a sleeve 56 surrounding the 
body l9, and resting upon the upper ends of the 
segmental lock members ii. The dogs are piv 
otally mounted on pins 57 secured to the sleeve 
56, and are urged outwardly of the sleeve by 
springs 58 coiled around the pins, with one arm 
59 bearing against the body it! and another arm 
50 bearing against the dogs 49, to shift them 

' outwardly. 

The collar portion 52 of the casing string also 
has an internal locking groove ill for receiving 
the upper segmental lock members II, and lower 
wickers or teeth 62 adapted to be engaged by the 
lower slips H. 
The well packer A is attached to the running 

in string C and is lowered through a well casing 
B containing the grooved collar 52, until the 
packer is disposed below the collar. During this 
lowering movement the dogs 69 ride freely over 
the casing coupling spaces without interfering 
with the descent of the packer. The outer faces 
63 of the dogs are longer than the longitudinal 
distance across the coupling spaces, so that the 
dogs will not engage in such spaces, even upon 
upward movement of the well packer in the eas 
ing string, 
As stated above, the well packer is lowered to 

a point below the collar 52, after which the tubu 
lar string C is elevated slowly until the dogs 4? 
are disposed opposite the locating groove 5!. 
This groove is longer than the outer faces 63 of 
the dogs, to enable the springs 58 to urge them 
in an outward direction. Upon being disposed 
in the locating groove, further upward movement 
of the tubing string C and packer A is resisted 
by engagement of the upper ends of the dogs 119v 
with the locating groove shoulder 5t. 
Upon such engagement of the dogs in the 

groove 5|, further upward movement of the sleeve 
58 is prevented, which also resists further up 
ward movement of the upper segmental lock 
members I I. 

will now shear the screws 16 securing the lock 
members H to the upward expander Ill. 
these screws have a lesser combined shear value 
than any other set of screws in the apparatus, 
their disruption enables the packer body it and 
upper expander l4, and also all of the packer 

The taking of an upward strainv 
on the running-in string C and packer body ill 

Since. 
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elements therebelow, to move upwardly as a unit, 
shifting the expander l4 within the lock mem 
bers H and urging the latter radially outward 
into the lock groove 6 i. 
In order to facilitate locating of the lock mem 

bers H in their companion groove 6!, the latter 
is made longer than the length of the members. 
These members H will be disposed substantially 
midway of the groove 6i when the locating dogs 
v49 are engaged with their companion shoulder 
50 in the collar. This arrangement is illustrated 
in Fig. 2, from which it is apparent that there 
is a slight clearance space f4 between the upper 
ends of the lock members I! and the upper end 
65 of the lock groove, which would allow the 
packer to move upwardly to a slight extent after 
having been set fully in the casing. To prevent 
this movement, the pivotal mounting 51 for the 
locating dogs are shear pins, with the lower ends 
48a of the dogs initially spaced above the lower 
ends of the slots 55 in the sleeve 58. 

After the lock members II have been disposed 
within the lock groove 6!, the taking of a greater 
upward strain on the running-in string 0 and 
packer body It will cause the upper expander 
l4 and lock members H to slide upwardly as a 
unit and force the sleeve 56 in an upward direc 
tion. Since the dogs 49 cannot move upwardly, by 
virtue of their engagement with the shoulder 50, 
this upward force and movement will shear the 
pivot pins 5'1 and will allow the locking dogs H 
to move upwardly to the extent determined by 
their engagement with the upper beveled shoulder 
65 of the look groove 6| (see Fig. 3). This 
shoulder is beveled to prevent the upper ends of 
the dogs 49 from being stopped in the lock groove 
while the well packer is being pulled upwardly 
through the collar 52. The upper outer ends of 
the lock members H may have a corresponding 
bevel to ensure surface contact between these 
members and the beveled shoulder 65. 
The pivot shear screws 51 for the dogs 49 

have a lesser shear value than the shear screws 
15 holding the upper expander M to the body l0. 
After the upper lock members II have been 
engaged with the groove shoulder 35, a further 
increase in the upward strain on the running-in 
string C and body ill will shear the screws [5 
holding the upper expander to the body. The 
screws 45, 48 holding the split piston 42 to the 
body Ill and the cylinder 39 to the split piston 
have a greater shear value than the expander 
screws l5, so that upward movement of the 
packer body It will carry the piston 42 and cyl 
inder 39 with it as a unit toward the upper 
expander i4. This latter member cannot move 
upwardly in view of its wedging relation with the 
lock members i I disposed within the lock groove 
3|. The movement of the cylinder 39 and piston 
42 toward the expander l4, which functions as 
an abutment, foreshortens the packing structure 
32, 35, 31 and com-presses it outwardly against 
the wall of the casing (see Fig. 4). 
The shearscrews 45 holding the piston 42 to the 

body ill have a much lesser shear value than the 
screws 48 holding the cylinder 39 to the piston. 
After the packing 32 has been expanded against 
the casing by a predetermined force, the shear 
screws 45 holding the piston 42 to the body are 
disrupted, allowing the body It to move upwardly 
within the piston to a limited extent, as deter 
mined by engagement of the lower shoulder 41 on 
the body with the piston ?ange 43. This upward 
movement of the body carries the sleeve 23 
upwardly, shearing ‘the screws I8 holding the slips 

15 

20 

40 

60 

65 

70 

75 

6 
I‘! to the lower expander l9 and expanding-the‘ 
slips outwardly against the collar portion of the 
casing (see Fig. 5). If the collar is provided with 
the upwardly facing wickers or teeth 62, the 
companion teeth 22 on the slips will engage them 
and positively lock the lower expander l9 against 
downward movement within the well casing. 
The foregoing shearing of the slip screws I8 

will take place after the piston body screws 45 
have been sheared, because the abutment sleeve 
screws 24 have a much greater shear value than 
the piston body screws. Of course, the body ID 
will only move upwardly within the piston 42 
until the shoulder 47 and ?ange 43 engage, but 
this distance is sufficient to shear the slip screws 
l8 and move the slips at least partially toward 
the casing wall. If the slips must then partake 
of any further movement in order to engage the 
casing, such movement is supplied by the opera 
tion of the compressing springs 23, acting through. 
the guide pin 30 and the plate 28 engaging the. 
lower ends of the slips (Fig. 5). 

Intensi?cation of the upward strain on the 
running-in string C and the body If) will ?rst 
.move the abutment device 23, 28 ?rmly against 
the lower slips I1 and force them out against 
the casing, unless the groove shoulder 41 engages‘ 
the piston ?ange 43 before this occurs. Whether 
or not the engagement of the abutment device 
with the slips ?rst takes place will depend upon 
the inside diameter of the collar. If it does occur 
?rst, then the abutment shear screws 24 are dis 
rupted, upon the taking of an upward strain on 
the body, to allow continued upward movement 
of the body without substantial restraint from 
the abutment 23 and the lower slip I1 (Fig. 6). 
When the lower body shoulder 41 engages the 

piston flange 43, the strain on the running-in 
string and body can be further intensi?ed to 
shear the screws 48 attaching the cylinder 39 to 
the piston 42. The continuation of the upward 
strain on the body I0 then moves the piston 42 
upwardly within the cylinder 39 and forces the 
packing material outwardly against the casing to 
a greater extent (Fig. 7). 
The packer is now anchored in packed-off con 

dition against movement in both longitudinal di 
rections. Upward movement of the body [0 is 
prevented and upward forces are transmitted to 
the casing through the flange 43, piston 42, pack-, 
ing structure 31, 32, 35, upper expander l4 and 
upper look members ll. Downward movement 
of the tubular body I!) is transmitted to the cas 
ing through a split contractile lock ring 6‘! dis 
posed within a groove 63 within the expander 
I9. This ring has upwardly facing teeth 69 en 
gaging companion downwardly facing teeth 10 
on the periphery of the body Ii}. From the lower 
ring 61, the downward force is transmitted 
through the lower expander l9 and slips I‘! to 
the casing teeth 32 or casing B. 

It is apparent that the snug engagement be 
tween the upper segments H and lower groove 
shoulder 65 prevents any upward movement of 
the well packer within the casing. Similarly, 
the engagement of the lower slips H with the. 
casing prevents downward movement of the‘ 
packer within the casing. The packing structure 
31, 32, 35 prevents leakage between the body l0 
and the casing B in both longitudinal directions. 
By virtue of the arrangement disclosed for ex 

panding the packing structure against the casing, 
a much greater expansive force can be imparted 
to this structure, ensuring its complete sealing 
with the wall of the Well casing. Prior to dis 



assume 

ruption of the shear screws 48 holding the cylinl‘ 
der 39 to the piston 42, the latter two members 
move as a unit and transmit the total force or 
pull on the body [9 to the packing 32 across the 
annular area B existing between the exterior of 
the body ill and the exterior of the cylinder 39 
(see Fig. 6, for example). The force that can be 
imposed safely upon the running-in string C and 
the body id can be transmitted through the joined 
cylinder 39 and the piston 42 to eiiect substan 
tially full expansion of the packing structure 
against the casing. 
However, still greater expansion is sometimes 

necessary to prevent leakage, particularly under 
high pressure well conditions. Accordingly, fol 
lowing disruption of the screws 48 securing the 
cylinder ‘.59 to the piston 42, the cylinder is no 
longer movable in exerting pressure on the pack 
ing material. instead, the piston d2 then be 
comes the sole instrumentality for exerting a 
force upon the packing. Since the annular pis 
ton area P (see Fig. 7) is much less than the 
total annular area It across the piston 42 and 
cylinder 39, together, the imposition of the same 
total upward force on the running~in string C 
and body It will cause the piston 42 to apply a 
greater unit force or pressure to the packing 
material 31, 32, 35, ensuring its further outward 
expansion against the casing. 
From the foregoing it is apparent that a booster 

mechanism has, in effect, been provided for in 
tensiiying the force applied to the packing ma 
terial. As an example, a total upward pull of 
?fteen thousand pounds on the body it trans 
mitted through the piston 42 alone will subject 
the packing material to more than double the 
unit pressure than the same ?fteen thousand 
pounds imposed upon the cylinder 39 and piston 
42 acting jointly. A far greater packing-off 
eii’ect is achieved without increasing the strain on 
the equipment beyond the desired amount. 
A modi?ed form of the pack-off intensi?er por 

tion of the invention is illustrated in Figs. 9 to 11. 
In this form, the packer body liia can be lowered 
in a well casing B on a tubular string C to a posi-> 
tion at which a packing member 32a, in the form 
of a rubber sleeve, is to be sealed against the cas 
ing. This packing member is disposed around 
the body with its lower end engaging an abut 
Inent 26a threaded on and constituting part of 
the lower end of the body. This abutment has 
a valve seat 'ltl'adapted to receive a suitable valve 
element 16 for closing a central passage 1? 
through the body against movement of ?uid in 
a downward direction. 
The upper end of the packing sleeve 32a is en 

gageable by an actuating member, consisting of 
inner and outer sleeves ‘i8, '59 secured together 
initially by one or more shear screws 89. The 
inner sleeve ‘it! has a cylinder head 83 disposed 
immediately below the body head 82, and also has 
a skirt 83 extending upwardly from its head and 
disposed along the body head. Fluid is adapted 
to enter the cylinder space 84 between the cylin 
der and body through body ports 85. Leakage of 
fluid from this space in a downward direction is 
prevented by a suitable side seal {it engaging the 
periphery of the body and disposed in a ring 
groove 3‘! in the head 8i. Leakage of fluid in an 
upward direction from the cylinder space 84 is 
prevented by a suitable side seal 83 engaging the 
skirt 83 and disposed within a peripheral groove, 
89 in the'body head 32. 
The well packer is run in the well casing'B on 

the tubular string C to the desired packing-off 
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point, with the packin sleeve 32a, in‘ retracted. 
position, and with the cylinder Bi, 8.3 and inner 
and outer sleeves ‘l8, 79 held in an upward posi 
tion by one or more shear screws 90 extending be 
tween the cylinder skirt E3 and body head 82 (see 
Fig. 9). When the packing is to be foreshortened 
and expanded against the casing, a suitable trip 
ping member, such as a ball 15, is dropped or' 
pumped down the tubing string C and into en 
gagement with the valve seat "15. Such engage 
ment closes the body passage Ti and allows fluid 
under pressure to flow through the ports 85 into 
the cylinder space 84. ‘When su?icient pressure 
has been imposed upon the ?uid, the cylinder 
skirt screws 90 are sheared, which moves the 
cylinder 83, 8!, and the interconnected sleeves l8, 
l9 downwardly toward the lower abutment 26a, 
compressing the rubber packing sleeve 32a, longi 
tudinally and expanding it radially outward 
against the wall of the casing B (Fig. 10) . 
The fluid pressure may be increased to more 

?rmly expand the packing 3201, against the casing, 
until the shear value of the screws 88 intercon 
necting the sleeves is exceeded and these screws 
disrupted. When this occurs, the fluid pressure 
acting over the annular cylinder area S then acts 
upon the packing 32a over the annular area T 
of the inner sleeve 18 only. The outer sleeve 19 
is prevented from returning toward its initial 
position, by the expansive force of the rubber 
packing 32a, by a one-way clutch or brake device. 
This device may be in the form of rolling elements 
or balls EH located in tapered grooves 92 formed 
in projections ‘:23 extending inwardly from the 
outer sleeve '19 through longitudinal slots 34 in 
the inner sleeve 78. It is apparent that the one 
way characteristics of the clutch permit the outer 
sleeve 79 to move downwardly with the inner 
sleeve l8 along the body iila, but any tendency 
for the outer sleeve 79 to move upwardly along 
the body is prevented by wedging of the ball ele 
ments 9! between the tapered surfaces of the 
sleeve groove 62 and the periphery of the 
body Ida. 
As in the other form of the invention, most of 

the packing~oif of the packing 32a against the 
casing is accomplished by the two sleeves l8, 79 
moving toward the abutment 29a, and compress 
ing the packing 32a therebetween. When a pre 
determined force has been reached, in this in 
stance in the form of ?uid pressure acting on the 
cylinder head 81, the screws 88 are sheared and 
a given unit pressure acting on the cylinder head 
8! then exerts its force on the packing 32a over 
a much smaller area, which causes the inner 
sleeve ‘It to move downwardly within the outer 
sleeve 79 and apply a further compressive force 
to the packing (Fig. 11). Thus, the imposition 
of only the maximum pressure necessary to shear 
the screws 80 will result in a much greater unit 
compressive force on the packing sleeve 32a, en 
suring its tight sealing engagement with both the 
packer body Ida and casing wall, thereby pre 
venting leakage, even under comparatively high 
pressure and temperature operating conditions. 
When the ?uid pressure in the cylinder space 

86 is bled off, the inner sleeve ‘i8 is prevented 
from moving upwardly by a one-way clutch in the 
form of ball elements 95 in tapered grooves 96, 
in the sleeve ‘18 engageable with the periphery of 
the body Illa. This clutch permits downward 
movement of the sleeve ‘18 without restraint, but 
prevents its upward movement along the body. 
The inventor claims: 
1. In a well packer: a body; packing means on 
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said body; means for expanding said packing 
means laterally outward including a plurality of 
members engageable with said packing means, 
means releasably coupling said members together, 
and means for initially moving said members to 
gether to expand said packing means by a com— 
pressive force on said packing means applied over 
a particular area of said packing means and for 
then moving only one or" said members, after re 
lease of said coupling means, to further expand 
said packing means by a compressive force on 
said packing means applied‘ over a smaller area 
of said packing means than said particular area. 

2. In a well packer: a body; packing means on 
‘said body; means for expanding said packing 
means laterally outward including a plurality of 
members engageable with said packing means, 
means releasably coupling said members together, 
and means for applying a motive force to one of 
said members and through said coupling means 
to another of said members to ?rst move said 
members together to expand said packing means 
by a compressive force on said packing means ap 
plied over a particular area of said packing means 
and for then moving only one of said members, 
after release of said coupling means, to further 
expand said packing means by a compressive 
force on said packing means applied over a 
smaller area of said packing means than said 
particular area. 

3. In a well packer: a body; packing means on 
said body; means for expanding said packing 
means laterally outward including a plurality of 
members engageable with said packing means, 
frangible means coupling said members together, 
and means for initially moving said members to 
gether to expand said packing means by a com 
pressive force on said packing means applied over 
a particular area of said packing means and for 
then moving only one of said members, after dis 
ruption of said frangible means, to further ex 
pand said packing means by a compressive force 
on said packing means applied over a smaller 
area of said packing means than said particular 
area. 

4. In a well packer: a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; a plurality of 
members engageable with said packing means; 
means releasably coupling said members to 
gether; and means for initially moving said mem 
bers together toward said abutment to expand 
said packing means by a compressive force on 
said packing means applied over a particular 
area of said packing means and for then mov 
ing only one of said members toward said abut 
ment, after release of said coupling means, to fur 
ther expand said packing means by a compressive 
force on said packing means applied by said one 
of said members over a smaller area of said pack 
ing means. ' 

5. In a well packer: a body; an abutment dis~ 
posed on said body; packing means on said body 
engageable with said abutment; a plurality of 
members engageable with said packing means; 
means releasably coupling said members to 
gether; and means for applying a motive force to 
one of said members and through said coupling 
means to another of said members to ?rst move ~ 
said members together toward said abutment to 
compress said packing means between said mem 
bers and abutment by a compressive force on said 
‘packing means applied by both of said members 
over a particular area of said packing means and 
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‘for then moving only one of said members toward 
said abutment, after release of said coupling 
means, to further expand said packing means by 
a compressive force on said packing means ap 
plied over a smaller area of said packing means 
by said one of said members. 

6. In a Well packer; a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; a plurality of 
members engageable with said packing means; 
frangible means releasably coupling said mem 
bers together; and means for applying a motive 
force to one of said members and through said 
frangible means to another of said members to 
?rst move said members together toward said 
abutment to compress said packing means be 
tween said members and abutment by a compres 
sive force on said packing means applied by both 
members over a particular area of said packing 
means and for then moving only one of said mem 
bers toward said abutment, after disruption of 
said frangible means, to further expand said 
packing means by a compressive force on said 
packing means applied by said one of said mem 
bers over a smaller area of said packing means. 

'7. In a well packer: a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 
means; means releasably coupling said members 
for movement together; and means for applying 
a motive force to said inner member to move both 
of said members toward said abutment and effect 
expansion of said packing means; said coupling 
being releasable after joint movement of said 
members toward said abutment to then move said 
inner member only toward said abutment to ef 
fect further expansion of said packing means. 

8. In a well packer: abody; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 
means, frangible means releasably coupling said 
members for movement together; and means for 
applying a motive force to said inner member 
to move both of said members toward said abut 
ment and effect expansion of said packing means; 
said frangible means being releasable after joint 
movement of said members toward said abut 
ment to then move said inner member only to 
ward said abutment to effect further expansion 
of said packing means. 

9. In a well packer: a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 
means; means releasably coupling said members 
for movement together; means for applying a 
motive force to said inner member to move both 
of said members toward said abutment and effect 
expansion of said packing means and to then 
move said inner member only toward said abut 
ment, after release of said coupling means, to 
effect further expansion of said packing means; 
and means for preventing movement of said mem 
bers in a direction away from said abutment. 

10. In a well packer to be set in a well con 
duit: a body having a cylindrical periphery; 
initially retracted packing means on said cylin 
drical periphery of said body; means for impos 
ing an axially directed force on said packing 
means over a particular area to compress and 
foreshorten said packing means to expand said 
packing means outwardly against the well con 
duit and also against said cylindrical periphery 
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and for then effecting a decrease in- the area over 
which said compression and axially directed force 
is applied while said packing means engages said 
cylindrical periphery. 

11. In apparatus of the character described: 
a well conduit having a lock groove and a locat 
ing groove therein; a well tool body; initially 
retracted means on said body shiftable outwardly 
into said lock groove; and means on said body 
engageable with said conduit within said locat 
ing groove for shifting said initially retracted 
means into said lock groove. 

12. In apparatus of the character described: a 
well conduit having a groove therein; a well tool 
body; initially retracted means on said body shift 
able outwardly against said conduit; and means 
on said body engageable with said conduit within 
said groove for engaging and shifting said ini 
tially retracted means outwardly against said 
conduit. 

13. In apparatus of the character described: a 
Well conduit having a locating groove and a look 
groove therein; a well tool body; an expander on 
said body; initially retracted segmental lock 
members on said expander shiftable along said 
expander; a sleeve slidable on said body; and 
locating elements on said sleeve engageable with 
said conduit within said locating groove for e1" 
fecting relative shifting of said sleeve along said 
expander and against said lock members to ex 
pan-:1 the lock members into said lock groove. 

14. In a well packer: a body; abutment means 
on said body; a packing on said body engageable 
with said abutment means; gripping elements 
engageable with a well conduit and operatively 
associated with said abutment means for pre 
venting movement of said abutment means; a 
plurality of members disposed around said body 
and engageable with said packing; means releas 
ably coupling said members together; and means 
for initially shifting said members together to 
ward said abutment means to expand said pack 
ing by a compressive force on said packing ap 
plied over a particular area of said packing and 
for then moving only one of said members toward 
said abutment means, after release of said cou 
pling means, to further expand said packing by 
a compressive force on said packing applied over 
a smaller area of said packing. 

15. In a well packer: a body; abutment means 5 
on said body; a packing on said body engageable 
with said abutment means; gripping elements 
engageable with a well conduit and operatively 
associated with said abutment means for prevent 
ing movement of said abutment means; a plural- -‘-' 
ity of members disposed around said body and 
engageable with said packing means; means re 
leasably coupling said members together; and 
means on said body engageable with one of said 
members for shifting all of said members together 
toward said abutment means to expand said 
packing by a compressive force on said packing 
applied over a particular area of said packing 
and for then moving only said one of said mem 
bers toward said abutment means, after release 
of said coupling means, to further expand said 
packing by a compressive force on said packing 
applied over a smaller area of said packing. 

16. In a well packer: a body; means on said 
body for anchoring said body to a well conduit 
against upward movement; means on said body 
for anchoring said body to said conduit against 
downward movement; an initially retracted pack 
ing on said body between both of said anchoring 
means; inner and outer members on said body 
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disposed one within the other between one of 
said anchoring means and one end of said pack 
ing; means releasably coupling said members for 
movement together; and means for imposing a 
motive force on one of said members to shift 
both of said members toward the other of said 
anchoring means to expand said packing by a 
compressive force on said packing applied over 
a particular area of said packing and for then 
moving only said one of said members toward 
said other of said anchoring means, after release 
of said coupling means, to further expand said 
packing by a compressive force on said packing 
applied over a smaller area of said packing. 

17. In a well packer: a body; upper and lower 
expanders on said body; upper and lower anchor 
ing members cooperable with said expanders to 
anchor said body to a well conduit against move 
ment in both longitudinal directions; a packing 
on said body between said expanders; inner and 
outer annular members between one of said ex 
panders and one end of said packing; frangible 
means securing said members together; and 
means on said body for engaging and imparting 
a motive force to said inner member to shift 
both of said members toward the other of said 
expanders and compress said packing therebe~ 
tween. 

18. In a well packer: a body; upper and lower 
expanders on said body; upper and lower anchor 
ing members cooperable with said eXpanders to 
anchor said body to a well conduit against move 
ment in both longitudinal directions; a packing 
on said body between said expanders; inner and 
outer annular members between said lower eX~ 
pander and the lower end of said packing; frangi‘ 
ble means securing said members together; and 
means on said body engageable with said inner 
member to shift both of said members toward 
said upper expander to compress said packing 
therebetween. 

19. In a well packer to be set in a well con 
duit: a body having a cylindrical periphery; ini 
tially retracted packing means on the cylindrical 
periphery of said body when said packing means 
is in retracted position; means on said body for 
applying a compressive force to said packing 
means over a particular area of said packing 
means to expand said packing means outwardly 
against the well conduit and also against said 
cylindrical periphery and for then applying a 
compressive force to said packing means over 
only a portion of said area while said packing 
means engages said cylindrical periphery of said 
body. I 

20. In a well packer: a body; an abutment dis 
posed on said body; packing means on said body 
having an end portion engageable with said abut 
ment; a plurality of members engageable with 
the opposite end portion of said packing means; 
means releasably coupling said members to 
gether; and means for initially moving said 
members together toward said abutment to ex 
pand said packing means by a compressive force 
on said packing means applied over a particular 
area of said packing means and for then moving 
only one of said members, after release of said 
coupling means, to further expand said packing 
means by a compressive force on said packing 
means applied over a smaller area or‘ said pack 
ing means. 

21. In a well packer: a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 
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means; means releasably coupling said members 
for movement together; and means for applying 
a motive force to one of said members to move 
both or" said members toward said abutment and 
effect expansion of said packing means; said cou 
pling being releasable after joint movement of 
said members toward said abutment to then move 
said one of said members only toward said abut 
ment to effect further expansion of said packing 
means. 

22. In a Well packer: a body; an abutment dis 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 
means; frangible means releasably coupling said ~ 
members for movement together; and means for 
applying a motive force to one of said members 
to move both of said members toward said abut 
ment and effect expansion of said packing 
means; 
after joint movement of said members toward 
said abutment to then move said one of said 
members only toward said abutment to effect 
further expansion of said packing means. 

23. In a well packer: a body; an abutment dis~ 
posed on said body; packing means on said body 
engageable with said abutment; inner and outer 
annular members engageable with said packing 

said coupling means being releasable v 

10 

14 
means; frangible means releasably coupling said 
members for movement together; means for ap 
plying a motive force to one of said members to 
move both of said members toward said abutment 
and e?eot expansion of said packing means; said 
coupling means being releasable after joint 
movement of said members toward said abut 
ment to then move said one of said members 
only toward said abutment to effect further ex~ 
pansion of said packing means; and means for 
preventing movement of said members in a di 
rection away from said abutment. 
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