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This invention relates to well tools and more particu 
larly to well packers. ' 
An object of this invention is to provide anew and im 

proved well packer for bridging and sealing a wide an 
nular space between two telescoped members, such as the 
annulus between a well casing and a ?ow conductor ex 
tending therethrough. 

Another object is to provide a well packer having ex 
pandable means mounted on a mandrel which in its in 
operative or retracted position has a small external radius 
whereby the well packer may pass through restricted por 
tions of small diameter of the passage of a ?ow conductor 
and which is expandable to bridge and sealingly close the 
annulus between the well packer‘mandrel and the ?ow 
conductor at a location of large diameter of the ?ow pas 
sage. - 

Still another object is to provide a well packer of the 
character described having a tubular resilient member, an 
expander for expanding the seal member radially out 
wardly, and bridge means at opposite ends of the seal ele 
ment which are radially expansible to provide continuous 
annular surfaces at opposite ends of the seal element when 
it is expanded and bridge or close the gaps between the 
?ow conductor and well packer at opposite ends of the 
seal element to prevent extrusion or ?ow of the expanded 
seal element. 
A further object is to provide a well packer of the char 

acter described having lock means for holding the ex 
pander and the bridge means out of operative engagement 
with the sealing element during movement of the well 
packer through the ?ow conductor. a 
A still further object is to provide a well packer having 

lock means for holding the seal element and bridge means 
in their expanded positions, which is not biased toward 
or out of its locking position by any pressure differential 
existing across the well packer. 

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: 
FIGURE 1 is a vertical partly sectional view of the up 

per portion of a well packer embodying the invention 
positioned in a well ?ow conductor and with the seal ele 
ment and bridge means thereof in their retracted inoper 
ative positions; 
FIGURE 2 is a view similar to FIGURE 1 being a 

continuation thereof showing the lower portion of the well 
packer; 
FIGURE 3 is a vertical partly sectional view of a col 

let member of the well packer; 
FIGURE 4 is a side view of one of the dogs of the well 

packer which with the collet member forms a bridge 
means engageable with the seal element to prevent extru 
sion thereof; 
FIGURE 5 is a sectional view taken on line 5-5 of 

FIGURE 1; 
FIGURE 6 is a sectional view taken on line 6—6 of 

FIGURE 1; 
FIGURE 7 is a vertical, partly sectional view of the 

well packer showing it in its operative position with its 
sealing element in its expanded position in sealing engage 
ment with the internal surfaces of a flow conductor; 
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FIGURE 8 is a perspective View of the expander of 
the well packer; 
FIGURE 9 is a sectional view taken on line 9—9 of 

FIGURE 7; 
FIGURE 10 is a sectional view taken on line 10—10 

of FIGURE 7; 
FIGURE 11 is a vertical partly sectional view of the 

well packer showing certain of its components in reversed 
position; 
FIGURE 12 is a sectional view of the upper portion 

of a pack-off anchor utilizing the well packers embodying 
the invention set in a well casing; 
FIGURE 13 is a continuation of FIGURE 12 and is 

a vertical view, with same parts broken away, of an in 
termediate portion of the pack-01f anchor; and, 
FIGURE 14 is a continuation of FIGURE 13 and is 

a vertical view, with same parts broken away, of the 
lower portion of the pack-oil anchor and of a stop to 
which the pack-off anchor is releasably secured. 

Referring now particularly to the drawings, the well 
packer 20 includes a tubular mandrel 21, an upper bridge 
assembly 22 and an expander 23 mounted on the mandrel 
for longitudinal movement relative thereto, a tubular seal 
or packer element 24 positioned above a lower bridge 
assembly 25 secured to the lower end of the mandrel, 
the seal element and the bridge assemblies being expand 
able radially loutwardly upon downward movement of the 
expander and the upper assembly relative to the seal ele 
ment and the lower bridge assembly and of the upper 
bridge assembly downwardly relative to the expander, 
and a lock assembly 26 operatively associated with the 
upper bridge assembly and the mandrel for releasably 
locking the tubular expander and the upper bridge as 
sembly in their lowermost positions on the mandrel illus 
trated in FIGURE 7 wherein the bridge assemblies and the 
seal assembly are in their expanded positions closing the 
annulus A between the well packer and the ?ow conductor 
in which it is positioned, such as the well casing C. 
The upper bridge assembly includes a tubular collet 

30 having four collet ?ngers 31 and four dogs 32 disposed 
between the collet ?ngers and mounted on the collet 30 
for limited longitudinal movement between the collet 
fingers and for pivotal movement about their upper ends. 
Each of the dogs 32 has an upper narrow end portion 33 
which extends upwardly into a downwardly opening longi 
tudinal slot 34 of the ‘collet. A pair of lateral lugs 35 on 
the upper end of the end portion have outer surfaces 36 
which extend convergently outwardly and are spaced from 
the similarly outwardly convergent longitudinal side sur 
faces 38 de?ning the upper portion of each slot 34 where 
by outward movement of the upper end of each dog is 
limited by the engagement ‘of the surfaces 36 of the lugs 
35 with the longitudinal surfaces 38 of the collet. Down 
ward movement of each dog relative to the collet is limited 
by the engagement of the bottom shoulders 40 of the lugs 
35 with the upwardly facing shoulders 41 provided by the 
ribs 42 of the collet which extend inwardly to restrict the 
width of the slots 34 at their lower ends. 
The enlarged intermediate portion 44 of each dog is 

positioned between a pair of the collet ?ngers 31 and is 
provided with a pair of intermediate laterally outwardly 
extending lugs 45 which extend laterally inwardly of ad 
jacent collet ?ngers and engage their inner longitudinal 
surfaces 46 whereby the collet ?ngers ‘are moved resil~ 
iently outwardly when the dogs pivot outwardly about 
their upper ends. 
The upper bridge 22 assembly of the collet 30 and the 

dogs 32 is t-elescoped over the upper cylindrical end por 
tion 48 of the expander 23, the intermediate portions 44 
of- the dogs extending longitudinally downwardly through 
the vertical slots or openings 49 ‘between each pair of 

.- circumferentially spaced external guide ribs or lugs 50 of 
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the expander and the collet ?ngers extending outwardly 
of. and in alignment with the guide ribs. The internal 
bosses 52 on the lower ends of the collet ?ngers have their 
top downwardly and outwardly inclined shoulders 53 en 
gaging the downwardly and outwardly inclined bottom 
shoulders 54 of the expander ribs to limit downward 
movement of the expander relative to the upper bridge as 
sembly 22. The dogs 32 prevent any rotational-move 
ment of the upper bridge assembly relative to the expander 
and thus hold the internal bosses 52 of the collet ?ngers 
in longitudinal alignment with the ribs 
The lower end portion of each dog is enlarged laterally 

to provide downwardly and outwardly extending cam sur 
faces 56 which are en-gageable by the side cam surfaces 
57 at the lower ends of the collet ?ngers between which 
the dog is positioned. Downward-movement of the collet 
relative to the expander is limited by the engagement of 
the upper ends of the guide ribs 50 of the expander with 
the internal downwardly facing shoulder 60 of the collet. 
The extreme outer lower ends of the collet ?ngers and 
the dogs are provided with downwardly and inwardly 
extending shoulders 62 and 63 at their lower ends which 
form a continuous cylindrical surface of substantially the 
same diameter as the internal surface of the ?ow con 
duct-or in which the packer is used, when the collet’s 
?ngers and the dogs are in their radially expanded posi- ~ 
tions, FIGURE 7, and the collet in its lowermost posi 
tion on the expander. At this time the bottom surfaces 
64 and 65 of the dogs and the collet ?ngers, respectively 
also form va continuous downwardly facing annular 
shoulder or sunface. An O-ring 64 disposed in an internal 
annular recess of the expander seals between the expander 
and the mandrel. 
The locking ‘assembly 26 which holds the upper bridge 

assembly on the expander 23 in the upper position on the 
mandrel illustrated in FIGURES 1 and 2 during the move 
ment of the well packer in the ?ow conductor includes 
a lock sleeve 66 to Whose lower upper end is secured a 
?shneck 67 having an internal annular latch recess 6-8 
in whichpis telescopa-ble any suitable running and pull 
ing tool such as the “Otis” type GS tool illustrated and 
described on page ‘3934 of the Composite Catalogue of 
Oil?eld E Equipment and Services, 1962-63 edition, 
which has suitable latch means receivable in the latch 
recess by means of which such running and pulling tool 
is releasably securable to the ?shneck. The lock sleeve 
66 has an internal annular ?ange 70 whose top annular 
shoulder 71 is engageable with the downwardly facing 
annular bottom shoulder 72 ofpthe top external ?ange 74 
of the mandrel 21 to limit upward movement of the lock 
sleeve on the mandrel. The lock sleeve and the mandrel 
are provided with lateral "apertures or ports 76 and 77 
which permit ?uid ?ow into and from the‘ annular 
space between the mandrel and lock sleeve during longi 
tudinal movement of the lock sleeve on the mandrel. 
The lock sleeve adjacent its lower end is provided with 

an internal annular latch recess 80.having 'a-n upwardly 
facing abrupt shoulder 81 which is engagea'ble by the 
abrupt downwardly facing shoulders 83 of the external 
bosses 84 on the upper ends of the upwardly extending 

. ‘ 4 

is moved downwardly relative to the mandrel to a posi 
tion wherein the ring segments are in alignment with the 

I external annular recess 90, by the camming engagement 

10' 

of the upper shoulder 88 of the lock sleeve therewith to 
permit downward movement of the lock sleeve relative to 
the collet members to the locking ‘position illustrated in’ 
FIGURE 7. When the lock sleeve is in this locking posi 
tion, the bosses 84 of the latch ?ngers are positioned above 
latch recess and in ‘alignment with the internal surface 
91 of the‘ lock sleeve which is of greater internal diam 
eter than the internal diameter of the lock sleeve below‘ 
the latch recess. The ring segments are now held against 

, movement due to their engagement with the internal sur 
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20 

face 91 ‘and with the top downwardly facing upwardly 
inclined shoulder 92 de?ning the'upper end of the ex 
ternal recess 90. The engagement of the top ends of the 
latch ?ngers with the ring segments holds or locks the 
upper bridge assembly against upward movement on the 
mandrel. The collet ?ngers 31a and the dogs 32a of, the 
collet .100 of the lower bridge assembly are of the same 
con?gurations as the collet ?ngers 31 and the dogs, 32 
of the upper bridge assembly, and, accordingly, the vari 
ous elements and surfaces thereof have been provided. 

' with the same reference numerals to which the subscript 
25 

40 

60 
resilient latch ?ngers 85 of the collet when the bosses . 
84 are aligned with and extend outwardly into the latch 
recess as shown on FIGURE 1. The‘latch ?ngers 85, 
and therefore the collet, are held against upward longi 
tudinal movement relative to the lock sleeve by a plu 
rality of ring segments 87 which engage the top edge of 
the latch ?ngers and whose outer portions extend into 
the latch recess and engage the upwardly and inwardly 
inclined annular shoulder 88 de?ning the upper end of 
the latch recess when the ring segments are held in their 
outer expanded positions, illustrated in FIGURE ‘1, by 
their engagement with the external surface 89 of the 
mandrel. The ring segments are movable inwardly int-o 
the external annular recess 90 of the mandrel 21, when 
the lock sleeve together with the upper bridge assembly 

65 

70 

75 

“a” has been added, 'as the corresponding elements and 
surfaces of the collet ?ngers and dogsof the upper bridge 
assembly. 
The internal lower surfaces 101 of the collet dogs 32 

and the internal surfaces 102 and 103 of the internal 
bosses. 52 are engageable by the top and upper annular 
external expander surfaces'104 and 105 of the expander 
and the collet ?ngers and dogs are moved radially out 
wardly due to the camming engagement of these surfaces‘ 
as the upper bridge assembly is moved downwardly over ‘ 
the expander. Similarly the internal lower surfaces 101a ‘ 
of the collet ?ngers 32a and the internal surfaces of the 
internal bosses 52a are engageable by the bottom and 
lower annular expander surfaces 106 and 107 of the ex-' 
pander and are moved radially outwardly due to the 
camming engagement of these surfaces as the expander ' 
is moved downwardly relative to the lower bridge assemi f 
bly. The intermediate cylindrical surface 108 holds the 
seal element in expanded position when the expander is, 
in its lowermost position on the mandrel illustrated in 
FIGURE 7 wherein its downward movement is limited 1 
by the engagement of its bottom end with the top end 
of a spacer ring 109 whose bottom end engages the shoul- » 
der 60a of the collet 100. 
The lower end of the mandrel is threaded into the. 

threaded portion 112 of the collet 100 above its internal . 
' ?ange 114. The lower end portion of the collet_100 is ' 
internally threaded as at 115 to permit a suitable well ‘ 
tool 116, such as a locking mandrel or the like, to be 
secured to the collet. ' ' ' 

In use the well packer 20 may be moved through a ?ow 
conductor, such as the well casing C, by means of a wire 
line and the usual set of wire line tools which includes a 
running tool, such as the “Otis” type GS tool, having latch' . 
means which extend into the internal recess 68 of the‘?sh 
neck. A suitable locking mandrel 116 or the like is 
[secured to the collet 100 which is adapted to engage in 
a suitable landing nipple or the like, connected in the 
well casing to stop downward movement of the collet,‘ 
100 and the mandrel 21 when the well packer reaches ,. 
a desired or predetermined location in the well casing. . 
Further downward movement then imparted to the run- ' 
ning tool by. means of'the usual set of wire line tools 
causes the ?shneck, the lock sleeve and the upper bridge. 
assembly to move downwardly relative to the mandrel, 
since the collet 30 of the upper bridge assembly 22 is 
now secured to the'lock sleeve against longitudinal move 
ment relative thereto by the ring segments 87. Since . 
the shoulders 57 of the collet ?ngers 31 now engage the 
upwardly facing shoulders 56 of the dogs 32, such down 
ward movement of the collet 30 causes the dogs 32 also 
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to move downwardly. The camming engagement of the 
lower internal surfaces 101 of the dogs with the top 
expander surface 104 as they move downwardly thereover 
causes the lower ends of the dogs 32 to pivot outwardly 
and, since their intermediate lugs 45 engage the inner 
surfaces 46 of the collet ?ngers, the collet ?ngers resil 
iently resist such outward movement of the dogs and the 
collet ?ngers and the upper bridge assembly tends to 
move the expander downwardly. Any downward move 

' ment of the expander causes the lower end portion of 
the expander to move downwardly between the mandrel 
and the seal element to expand the seal element and at 
the same time exert a downward force thereon. The seal 
element therefore also exerts a downward force on the 
dogs 32a of the lower bridge assembly. 
As the collet 30 moves downwardly on the mandrel it 

also moves downwardly relative to the dogs 32 due to the 
camming engagement of the collet ?nger shoulders 57 
with the dog shoulders 56. _ As the dogs are moved down 
wardly on the expander, their lower ends are also moved 
radially outwardly due to their engagement with the top 
expander surface. As the internal surfaces of the collet 
?ngers also engage the top expander surface as the collet 
?ngers move downwardly thereover, their camming en 
gagement therewith cams the collet ?ngers outwardly. 
The downward force exerted on the dogs 32a of the 

lower bridge assembly may at this time simultaneously 
cause the dogs 32a to move downwardly relative to the 
collet 100. The collet 30 and the dogs 32 move down 
wardly relative to the expander and are moved radially 
outwardly during such movement due to the engagement 
of their inner surfaces with the top and upper expander 
surfaces 104 and 105 until the internal shoulder 69 of 
the collet 30 engages the annular top end shoulder of the 
ribs 50 of the expander. During such downward move 
ment of the collet and the dogs on the expander, the 
collet moves downwardly relative to the dogs which at 
the same time are pivoting upwardly and outwardly until 
the collet ?ngers and dogs reach the positions illustrated 
in FIGURE 7. Downward movement of the collet rela 
tive to the dogs is limited by the engagement of the top 
end surfaces of the dogs with the downwardly facing sur 
faces 120 of the collet de?ning the upper ends of the 
longitudinal slots 34 thereof. Such downward and out 
ward movement of the collet and of the dogs 32 is of 
course resiliently resisted by the collet ?ngers 3-1 as they 
are caused to ?ex outwardly so that the expander 23 may 
be caused to move downwardly to at least partially ex 
pand the seal element even before its top end shoulder 
engages the internal shoulder 60 of the collet ?ngers. As 
the expander is moved downwardly on the mandrel, its 
bottom and lower surfaces move progressively between 
the seal element and the' mandrel extending the mandrel 
until the cylindrical middle external surface 108 of the 
expander is aligned with the seal element and holds it 
in its expanded position illustrated in FIGURE 7 and fur 
ther downward movement of the expander is stopped by 
the engagement of its bottom end with the upper end of 
the spacer ring 109; During such downward movement 
of the expander through the seal element 24, the seal 
element 24 which engages the upper end surfaces of the 
dogs 32a tends to move the dogs 32a downwardly rela 
tive to the collet 100 due to the camming engagement 
of their shoulders 56a with the shoulders 57a of the 
collet ?ngers 31a until the downward movement of the 
dogs 32a relative to the collet 100 is arrested by the 
engagement of the bottom surfaces of the dogs with the 
upwardly facing shoulders or surfaces 126a de?ning the 
lower ends of the slots 34a in which the bottom end 
portions 33a of the dogs 32a are .slidably disposed. Fur 
ther downward movement of the expander causes its bot 
tom and lower surfaces 106 and 107 to progressively 
engage the internal surfaces of the dogs 32a and collet 
?ngers 31a and move them radially outwardly. When 
the upper bridge assembly is moved to its lowermost 
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6 
position on the expander and the expander is moved to 
its lowermost position on the mandrel, the bottom sur 
faces 64 and 65 of the dogs 32 and collet ?ngers 31 are 
in substantial horizontal alignment with one another en 
gaging the top annular shoulder of the seal element and 
forming a continuous downwardly facing surface, their 
external surfaces 62 and 63 engage the internal surfaces 
of the casing along a continuous annular line or surface, 
and the internal surfaces of thecollet ?nger bosses 52 
and of the dogs engage the upper expander surface 105 
along a continuous annular line or surface. The upper 
bridge assembly thus completely closes the annulus or 
the annular gap between the expander and the well casing 
immediately above the annular seal element thus holding 
it against extrusion. The top end surfaces of the collet 
?ngers 31a and of the dogs 32a similarly provide an up 
wardly facing continuous annular surface which abuts the 
bottom annular surface of seal element, their external 
surfaces 62a and 63a engage the internal surface of the 
well casing along a continuous annular surface, and the 
inner surfaces of the dogs 32a and of the collet ?nger 
bosses 52 engage the lower expander surface 107 along a 
continuous line thus closing the annular gap or space 
between the expander and the well casing immediately 
below the seal element so that the seal element is now 
held against extrusion downwardly relative to the ex 
pander and the mandrel. 
As the expander and the upper bridge assembly reach 

their lowermost positions on the mandrel, the ring seg 
ments 37 move into alignment with the external latch 
recess 99 of the mandrel and are moved thereinto by 
their camming engagement with the annular shoulder 88 
of the lock sleeve as the downward movement of the 
lock sleeve is continued and the internal surface 91 of 
the lock sleeve moves into engagement with the ring seg 
ments thus holding them in their inner positions in the 
mandrel. The ring segments in turn hold the collet 30 
and therefore the seal element and the expander in their 
lowermost positions on the mandrel. The well packer 
is thus locked in its expanded position closing the annulus 
between its mandrel and the well casing. 
Downward jars then imparted to the running tool 

causes its latch means to be freed for movement out of 
the latch recess of the ?shneck and the running tool by 
which the well packer was lowered in the casing is now 
removed upwardly leaving the well packer in its locked 
expanded sealing position in the well casing. As long as 
the lock sleeve is in its lowermost position ‘on the man 
drel illustrated in FIGURE 7, any pressure differential 
thereafter existing across the well packer does not tend 
to move the lock sleeve upwardly or downwardly since 
all of its downwardly and upwardly facing surfaces, which 
of course are of equal cross-sectional areas, are exposed 
to the same pressure so that the pressure differential there 
fore does not tend, in any manner, to unlock the locking 
assembly 26. 
When it is thereafter desired to remove the well packer 

from the well, a suitable tool such as the Otis type GS 
pulling tool, illustrated and described on page 3934 of 
the Composite Catalogue of Oil Field Equipment and 
Services, and the usual set of wireline tools are lowered 
into the well by means of a ?exible or wireline until the 
latch means of the pulling tool moves into the internal 
recess 68 of the ?shneck whereupon an upward movement 
imparted to such pulling tool then causes upward move 
ment of the ?shneck and of the lock sleeve. The lock 
sleeve is moved upwardly relative to the mandrel and 
the collet 30 until the internal latch recess 80 of the collet 
moves into alignment with the bosses 84 of the latch ?n 
gers 85 of the collet 30 and the ring segments 87. An 
upward force is applied to the ring segments when the 
shoulders 83 of the bosses 84 of the latch ?ngers 85 en 
gage the shoulder 81 of the lock sleeve and the ring seg 
ments are cammed outwardly and out of the latch recess 
96 due to their camming engagement with the upwardly 
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and outwardly beveled annular shoulder 92 de?ning the 
upper end of the latch recess 96. The collet 30 is thus 
freed for upward movement on the mandrel and con-. 
tinued upward movement of the lock sleeve 66 causes the 
collet 30 to move upwardly on the mandrel and the ex 
pander, the resilient force of the collet ?ngers 31 moving 
the collet ?ngers and the dogs 32 inwardly until the up 
wardly facing shoulders 53 of the collet ?ngers engage 
the downwardly facing shoulders 54 of the guide ribs 50' 
of the expander. Thereafter continued upward move 
ment of the lock sleeve and of the collet 30 causes the 
expander also to move upwardly on the mandrel and 
relative to the seal element and the lower bridge assembly 
25. The collet ?ngers 31a and the dogs 32a of the lower 
bridge assembly are also moved radially inwardly toward 
their retracted positions illustrated in FIGURE 2 by the 
resilient force of, the collet ?ngers as the expander is 
moved out of engagement therewith. The seal element 
of course moves to its retracted position as the expander 
moves upwardly and its intermediate cylindrical surface 
108 is moved out of engagement with the seal element. 

10 

20 

Such upward movement of the upper bridge assembly 7 
and the expander 23 relative to the mandrel continues un 
til the upwardly facing annular shoulder 71 of the ?ange 
72 of the lock sleeve again engages the downwardly fac 
ing shoulder 72 of the top end ?ange 74 of the mandrel 
whereupon the well packer is removed as aunit from the 
well. 

It will now be seen that a new and improved Well 
packer 20 has been illustrated and described which in 
cludes a tubular resilient seal element 24, a pair of upper 
and lower bridge assemblies and an expander for moving 
the seal 24 and the bridge assemblies to their fully radi 
ally expanded positions wherein the bridge assemblies 
provide a continuous annular surface engaging the oppo 
site ends of the seal element and bridging the gap be 
tween the expander and the internal surfaces of a well 
?ow conductor to prevent extrusion of displacement of 
the resilient seal element from its proper position'between 
the expander and the internal surface of the ?ow con 
ductor. 

It will further be seen that the seal element and the 
upper and lower bridge assemblies are moved to their ex 
panded positions by a downward movement imparted to 
an outer lock sleeve 66 relative to the mandrel on which 
the bridge assemblies and the seal are mounted. 

30 

40 

It will further be seen that lock means for holding the 
upper ‘bridge assembly and the expander in their lower 
most positions has been illustrated and described which 
is releasable upon a simple upper pull imparted to the . 
locking sleeve. 

It will further be seen that the well packer is set and 
locked in its expanded position by a longitudinal move 
ment imparted to an operator or lock sleeve 66 in one 
longitudinal direction and that the packer is unlocked and 

. freed for removal from the ?ow conductor upon a longi 
tudinal movement imparted to the lock sleeve in the 0p 
posite longitudinal direction. 

It will further be seen that substantially no longitudi 
nal movement is imparted to the seal 24 at the time it is 
fully expanded and in engagement with the internal sur 
faces of the ?ow conductor C since the dogs 32a will be 
moved to their lowermost positions relative to the collet 
100 before complete expansion of the seal element 24 
takes place and the seal element is therefore not worn 
or damaged by frictional engagement with and movement 
relative to the internal surfaces. 

It will further be seen that the upper bridge assembly 
is in its fully expanded position as the downwardly facing 
shoulders 64 and 65 of its dogs and collet ?ngers move 
into engagement with the top annular surface of the seal 
element and that the upwardly facing shoulders of the 
dogs and collet ?ngers of the lower bridge assembly are 
expanded radially outwardly simultaneously with the 
radial expansion of the lower end portions of the seal 
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elements since the expander moves downwardly relative ‘ 
both to the seal element and the lower bridge assembly 
during the expansion of the seal element. 

It will further be seen that the movement of the seal 
element to scaling position is not caused by its longi 
tudinal compression but by a radial outward expansion 
due to the movement of the expander thereinto whereby . 
the well packer may close a relatively wide annular space . 
between the mandrel and the internal surfaces of the well 
?ow conductors even through the external diameter of the . 
well packer at any location therealong when the well 
packer is in its inoperative or retracted position is rela 
tively small and may therefore pass relatively large ref 
strictions in the flow passage internal bore of the well 
casing. V ' 

It'will further be seen that each bridge assembly in 
cludes a member or collet having a plurality of CiI'CUlTl-r 
ferentially ‘spaced longitudinal extending resilient ?ngers 
and a dog between each adjacent pair of such ?ngers ' 
moveable longitudinally relative ito'the ?ngers is enlarged 
at its outer end whereby as the outer ends of the ?ngers 
move Vcircumferentially or laterally apart during their 
radial or outward expansion, the longitudinal movement 
of the dogs relative to the ?ngers causes the gaps or slots 
between the collet ?ngers. 

In the event it is desired to seal a leak or aperture 125, 
in a ?ow conductor C, two of the well packers 20 and Q 
200, may be connected together, by a well tool; such as 
a spacer pipe 116 to form a pack olf anchor which is 
then used to seal above and below the perforation of a; 
casing to prevent communication between the‘. interior 
and exterior of the casing and ‘at the same time to pro-~ 
vide central. ?ow passage for the ?uids ?owing through 
the well ?ow conductor. ‘ 
The well packer 20a is identical to the well packer 

20 except that the positions of its expander 23 and its 
spacer ring 109 on the mandrel are reversed so that the 
shoulders 53;: of the collet ?ngers 51a of the collet. 100 
of the lower well packer 20a are engageable' with'the 
shoulders 54 of the guide ribs of its expander 53 to 
hold the expander against downward movement on its 
mandrel. The seal element of the lower well packer is 
also disposed between the expander and the bridge as 
sembly 22 before its expansion and a spacer pipe 118 in- / 
stead of a ?shneck isthreaded into its locking ‘sleeve: 
A collet 120 is secured to thelower end of the spacer 
pipe 118 and has a plurality of circumferentially spaced 
dependent resilient collet ?ngers 121 whose external ' 
bosses 122 are receivable in the internal annular latch re-. 
cess 123 of a suitable tubular stop 124 locked in place 
in the’ casing below such perforation thereof by means 
of its lugs 125 which extend into a collar recess 126 of 
the casing. 
The stop 124 is ?rst installed in the well ?ow conductor 

'below the perforation or leak 125 and the assembly of 
the two well packers 20 and 20a, whose collets 100 is 
then connected by the spacer pipe 116, are lowered into 
the well, with the collet 30 of the upper well packer pref—‘ 
erably secured in its upper position on its mandrel by a 
shear pin 127 which extends through a suitable aperture 
in the collet into a suitable lateral bore of its mandrel, 
by a means of a suitable running tool which has latch 
means which are received in the internal latch recess 68 ' 
of the ?shneck 67 of the upper well packer 20. The as 
sembly of the two well packers and the spacer pipe 116 
is then lowered into the ?ow conductor until the bosses 
'122 ofrthe collet ?ngers move into the annular recess 123 
of the stop 124, the camming engagement of the lower 
beveled shoulders 128 of the bosses with the annular 
shoulder 129 of the stop ?exing the collet ?ngers inwardly 
to permit movement of the collet ?ngers into the stop. 
The engagement of the bottom annular shoulder 130 of 
the collet with the stop shoulder 129 then stops further ‘ 
downward movement of the collet, the spacer pipe and 
the lock sleeve 66 of the lower well packer in the casing. 
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A downward force now imparted to the ?shneck and lock 
sleeve of the upper well packer 20 now causes downward 
movement of the mandrels of the two well packers rela 
tive to the lock sleeve 66 of the lower well packer 2011 
since the collet 30 of the upper well packer is now held 
against movement relative to its mandrel due to the provi 
sion of the shear pin 127. Such continued downward 
movement of the mandrels now causes the bridge as 
semblies 22 and 25 of the lower packer and the seal ele 
ment 24 of the lower packer to be expanded as its bridge 
assembly 25 is moved downwardly relative to its seal 
element and its bridge assembly 22 to the positions illus 
trated in FIGURE 11. When further downward move 
ment of the mandrel 21 of the lower packer is arrested 
due to the engagement of the bottom surface of the spacer 
ring 109 with the shoulders 60a of the collet 30, the 
engagement of the lower end of its expander 23 with the 
upper end of the spacer ring 109 and the engagement of 
the upper end of its expander 23 with the shoulder 60a 
with its collet 100. A further downward force exerted 
on the ?shneck of the upper well packer causes shearing 
of the shear pin 127 and the upper packer 20 is expanded 
in the manner described above until it is in the expanded 
position illustrated in FIGURE 7. The two well packers 
then seal above and below such leak or perforation 125 
and provide with the spacer pipe 116 a continuous ?ow 
conductor through which ?uids may ?ow past the leak or 
perforation in the ?ow conduct-or C. 

If it should thereafter be desired to remove such pack 
otf anchor from the well casing, a suitable pulling tool 
is lowered into the well to engage the ?shneck 67 of the 
upper well packer 20. An upward movement then im 
parted to the ?shneek moves its locking sleeve, its upper 
bridge assembly and its expander upwardly on the 
mandrel to the position illustrated in FIGURES 1 and 2 
and thereafter a further upward movement imparted to 
the ?shneck moves its mandrel 21, the spacer pipe 116 
and the collet 1G0 and mandrel 21 of the lower packer 
upwardly. 

Such upward movement of the collet and mandrel of 
the lower packer causes the collet ?ngers 31a and the 
‘dogs 32a of its bridge assembly 25 to move upwardly 
relative to its expander until the. shoulders 53a of its 
collet ?ngers 31a engage the shoulders 54 of the guide 
ribs 50 of its expander. Further upward movement of its 
collet 100 and mandrel 21 then moves the expander up 
wardly relative to its seal element 24 and its bridge as 
sembly 22. The frictional engagement of the seal element 
24 with the flow conductor tends to hold it against up 
ward movement until the expander retracts out of en 
gagement with the flow conductor. The bridge assembly 
22 of the lower packer is now held against upward move 
ment due the engagement of the top beveled shoulders 
132 of the collet bosses with the upper internal annular 
shoulder 133 of the stop 124 de?ning the upper end of its 
recess 123. The mandrel and expander of the lower 
packer continue to move upwardly relative to its bridge 
assembly 22 and its locking sleeve until the shoulder 72 
of the end ?ange 74 of its mandrel engages the down 
wardly facing shoulder 71 of its lock sleeve whereupon 
the lower well packer will be in its fully retracted posi 
tion. The whole assembly may then be removed from 
the well, the camming engagement of the shoulders 132 
of the collet ?nger bosses with the annular stop shoulder 
133 camming the collet ?ngers inwardly to release the 
lower packer from the stop. 

It will now be seen that two of the well packers em 
bodying the invention may be connected to form a pack 
otf anchor which may be installed and locked in expanded 
position in a ?ow conductor to seal above and below 
a perforation or leak thereof and to conduct ?uids past 
such perforation. 

It will further ‘be seen that the pack-off anchor is easily 
installed and expanded by a downward force imparted 
thereto by means of the tool by which it is lowered into‘ 
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the ?ow conductor and is easily removed by an upward 
force irnparted thereto by a tool by which it is removable 
from the flow conductor. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, within 
the scope of the appended claims, without departing from 
the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A well packer including: a tubular mandrel; an 

annular seal element and a pair of radially outwardly 
expansible bridge assemblies carried by said mandrel; 
said seal element ‘being disposed between said bridge 
assemblies; an expander for expanding said assemblies 
and said seal element disposed on said mandrel for lim 
ited longitudinal movement relative to said mandrel, said 
seal element and said bridge assemblies, one of said bridge 
assemblies being secured against movement relative to 
said mandrel; means for moving the other of said bridge 
assemblies in one direction toward said one of said bridge 
assemblies, said other of said bridge assemblies being 
movable in said one direction with respect to said expand- . 
ing member to cause said other of said bridge assemblies 
to be moved radially outwardly to said expanded posi 
tion; said other of said bridge assemblies and said ex 
pander having co-engageable means limiting movement 
of said other of said bridge assemblies relative to said 
expander whereby further movement of said other of said 
bridge assemblies in said one direction of said mandrel 
causes said expander to move longitudinally of said man 
drel and inwardly of said seal element to move the seal 
element radially outwardly to its expanded position and 
causes said expander to move into engagement with said 
one of said bridge assemblies to move it into its expanded 
position, said bridge assemblies including means providing 
‘continuous annular surfaces moved to positions engaging 
opposite annular end surfaces of said seal element when 
said seal element is in expanded position therebetween. 

2. A well packer including: a tubular mandrel; an 
annular seal element and a pair of radially outwardly 
expansible bridge assemblies carried by said mandrel, 
said seal element being disposed between said bridge 
assemblies; an expander for expanding said assemblies 
and said seal element disposed on said mandrel for lim 
ited longitudinal movement relative to said mandrel, said 
seal element and said ‘bridge assemblies, one of said bridge 
assemblies being secured against movement relative to said 
mandrel; means for moving the other of said bridge 
assemblies in one direction toward said one of said bridge 
assemblies, said other of said bridge assemblies being 
movable in said one direction longitudinally of said man 
drel relative to said expander to cause said other of said 
bridge assemblies to be moved radially outwardly to ex 
panded position by said expander; said other of said 
bridge assemblies and said expander having co-engageable 
means limiting movement of said other of said bridge 
assemblies relative to said expander whereby further 
movement of said other of said bridge assemblies in said 
one direction of said mandrel causes said expander to 
move longitudinally of said mandrel and inwardly of said 
seal element to move the seal element radially outwardly 
to its expanded position and causes said expander to move 
into engagement with said one of said bridge assemblies 
to move it into its expanded position, said bridge assem 
blies including means providing continuous annular sur 
faces moved to positions engaging opposite annular end 
surfaces of said seal element when said seal element is 
in expanded position therebetween; and lock-ing means 
engageable with said mandrel for releasably locking said 
other of said bridge assemblies against movement in a 
second direction opposite said one direction when said 
‘bridge assemblies and said expander are in said expanded 
positions. 

3. A well packer including: a tubular mandrel; an 
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annular seal element and a pair of radially outwardly 
expansible bridge assemblies carried by said mandrel, 
said seal element "being disposed between said bridge 
assemblies; an expander for expanding said assemblies 
and said seal element disposed on said mandrel for lim 
ited longitudinal movement relative to said mandrel, said 
seal element and said bridgeassemblies, one of said bridge 
assemblies ‘being secured against movement relative to 
said mandrel; means for moving the other of said bridge 
assemblies in one direction toward said one of said bridge 
assemblies, said other of said bridges assemblies being 
movable in said one direction longitudinally of said man 
drel relative to said expander to cause said other of said 
bridge assemblies to be moved radially outwardly to 
expanded position by said expander; said other of said 
Ibridge assemblies and said expander having co-engageable 
means ‘limiting movement of said other of said bridge 
assemblies relative to said expander whereby movement 
of said other of said bridge assemblies in said one direc 
tion of said mandrel causes said expander to move longi 
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20 
tudinally of said mandrel and inwardly of said seal ele- ' 
merit to move the seal element radially outwardly to its 
expanded position and causes said expander to move into 
engagement with said one of said bridge assemblies to 
move it into its expanded position, said bridge assem 
blies providing continuous annular surfaces moved to 
positions engaging opposite annular end surfaces of said 
seal element when said seal element is in expanded posi 
tion therebetween, each of said bridge assemblies com 
prising a collet having a plurality of circumferentially 
spaced resilient longitudinally projecting collet ?ngers ex 
tending toward said seal element and a plurality of dogs 
'having circumferentially enlarged end portions, said dogs 
being disposed between said collet ?ngers with said cir 
cumferentially enlarged end portions extending beyond 
the projecting ends of said collet ?ngers, said dogs being 
movable longitudinally relative to said collet ?ngers as 
the dogs and collet ?ngers are expanded radially out 
wardly ‘by said expander to move said enlarged end por 
tions between said collet ?ngers as said collet ?ngersmove 
laterally circumferentially apart during'their, radialout 
ward movement whereby said dogs and said collet ?ngers 
provide a continuous annular surface movable to a posi 
tion engaging an adjacent annular end surface of said seal 
element when said collet ?ngers and said dogs are in their 
radially expanded positions. . ' 

4. A Well packer including: a mandrel; a pair of bridge 
assemblies on said mandrel, each of said bridge assem 
blies including a collet having a plurality of resilient cir 
cumferentially spaced radially expansiblc collet ?ngers and 
a plurality of dogs each extending between a pair of said 
collet ?ngers, said dogs being movably secured to said 
collet for radial outward movement relative to said man 
drel, the collet ?ngers of said collets extending longitu 
dinally toward each other, the‘ collet of one of said bridge 
assemblies being rigidly secured to said mandrel and the 
collet of the other of said bridge assemblies being longi 
tudinally movable on said mandrel; an expander longi 
tudinally movably disposed on said mandrel between said 
bridge assemblies, said expander moving said collet ?ngers 
and dogs of said bridge assemblies radially outwardly 
upon longitudinal movement’ thereof relative to said 
bridge assemblies, said expander and the collet of said 
one of said bridge assemblies having co-enga-geable means 
for limiting longitudinal movement thereof relative ‘to 
each other; seal means disposed about said mandrel and 
between said one of said bridge assemblies'and said ex 
pander, said seal means being moved by said expander 
into expanded position upon longitudinal movement of 
said expander on said mandrel between said mandrel and 
said seal means; and means for moving said movable col 
let of said other of said bridge assemblies on said mandrel 
toward said collet of said one of said bridge assemblies 
to cause said expander to move said collet ?ngers and 
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dogs of said bridge assemblies and said seal means to 
their expanded positions. 

5. A well packer including: a mandrel; a pair of bridge 
assemblies on said mandrel, each of said bridge assem 
blies including a collet having a plurality of resilient cir 
cumferentially spaced radially expansible collet ?ngers V 
and a plurality of dogs each extending between a pair of 
said collet ?ngers, said dogsbeing movably secured to 
said collet for radial outward movement ‘relative to said 
mandrel, the collet ?ngers of said collets extending longi 
tudinally toward each other, the collet of one of said bridge , 
assemblies being rigidly secured to said mandrel and the , ' 
collet of the other of said bridge assemblies being longi 
tudinally movable on said mandrel; an expander longitudi 
nally movably disposed on said mandrel between said 
bridge assemblies, said expander moving said collet ?ngers 
and dogs of said bridge assemblies radially outwardly 
upon longitudinal movement thereof relative to said bridge 
assemblies, said expander and. the collet of said one of 
said bridge assemblies having co-engageable means for 

'limiting longitudinal movement thereof relative to each‘ 
other; seal means disposed about said mandrel and be 
tween said one of said bridge assemblies and said expander, 
‘said seal means being moved by said expander into ex 
panded position upon longitudinal movement of said ex 
pander on said mandrel between said mandrel and said 
seal means; and means for moving said movable‘ collet 
of said other of said bridge assemblies on said mandrel 
‘toward said collet of said one of said bridge assemblies to 
cause said expander to move said collet ?ngers and dogs 
of said bridge assemblies and said seal means to their ex 
panded positions, said means for moving said movable 
colletrof said other of said bridge assemblies comprising 
a lock sleeve movable longitudinally relative to said man 
drel and having'latch means engageable with said movable 
collet and said mandrel for causing said movable collet 
to move with said locking sleeve in one direction on said 
mandrel until said movable collet is moved to a predeter-‘ 
mined position on said mandrel wherein said sealing means 
and said bridge assemblies are in fully expanded positions, 
said mandrel and ‘said latch means having co-engageable 
means for releasably locking said movable collet to said 

~ mandrel in said predetermined position upon limited lon-, 
gitudinal movement of said lock sleeve relative to said 
collar, said latch means releasing said movable collet for 
movement in the opposite direction upon limited longi 
tudinal movement of said lock sleeve relative to said collet 
in a direction opposite said one direction. 

6. VA well packer including: a mandrel; a pair of bridge 
assemblies on said mandrel, each of said bridge assemblies 
including a collet having a plurality of resilient circum» 
ferentially spaced collet ?ngers and a plurality of dogs 
each extending between a pair of said collet ?ngers, said‘ 
dogs being movably secured to said collet for radial out 
ward movement relative to said mandrel, each of said 
dogs and the collet ?ngers'between which it is disposed 
having co-engageable means for limiting radial outward 
movement of said dogs relative to said collet ?ngers, the 
collet ?ngers of said collets extending longitudinally to 
ward each other, the collet of one of said bridge assen1-‘ 
blies being rigidly secured to said mandrel and the collet 
of the other of said bridge assemblies being longitudinally 
movable on said mandrel; an expander longitudinally mov 
ably disposed on said mandrel between said bridge as 
semblies, said expander moving said collet ?ngers and dogs 
of said bridge assemblies radially outwardly upon longi 
tudinal movement thereof relative to said bridge assem~~ 
blies, said expander and the, collet of said one of said 
bridge assemblies having co-engageable' means for limit 
ing longitudinal movement thereof relative to each other; 
seal means disposed about said mandrel and between said 
one of said bridge assemblies and said expander, said seal 
means being moved by said expander into expanded posi 
tion upon longitudinal movement of said expander on said 
mandrel between said mandrel and said seal means; and 
means for moving said movable collet of said other of 
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said bridge assemblies on said mandrel toward said collet 
of said One of said bridge assemblies to cause said ex 
pander to move said collet ?ngers and dogs of said bridge 
assemblies and said seal means to their expanded positions. 

7. A well packer including: a mandrel; a pair of 
bridge assemblies on said mandrel, each of said bridge 
assemblies including a collet having a plurality of re 
silient circumferentially spaced collet ?ngers and a plu 
rality of dogs each extending between a pair of said collet 
?ngers, said dogs being movably secured to said collet 
for radial outward movement relative to said mandrel, 
each of said dogs and the collet ?ngers between which 
it is disposed having co-engageable means for limiting 
radial outward movement of said dogs relative to said 
collet ?ngers, the collet ?ngers of said collets extending 
longitudinally toward each other, the collet of one of said 
bridge assemblies being rigidly secured to said mandrel 
and the collet of the other of said bridge assemblies being 
longitudinally movable on said mandrel; an expander 
longitudinally movably disposed on said mandrel be 
tween said bridge assemblies, said expander moving said 
collet ?ngers and dogs of said bridge assemblies radially 
outwardly upon longitudinal movement thereof relative 
to said bridge assemblies, said expander and the collet 
of said one of said bridge assemblies having co-engage 
able means for limiting longitudinal movement thereof 
relative to each other; seal means disposed about said 
mandrel and between said one of said bridge assemblies 
and said expander, said seal means being moved by said 
expander into expanded position upon longitudinal move 
ment of said expander on said mandrel between said 
mandrel and said seal means; and means for moving said 
movable collet of said other of said bridge assemblies 
on said mandrel toward said collet of said one of said 
bridge assemblies to cause said expander to move said 
collet ?ngers and dogs of said bridge assemblies and said 
seal means to their expanded positions, said means 
for moving said movable collet of said other of said 
bridge assemblies comprising a lock sleeve movable longi 
tudinally relative to said mandrel and having latch means 
engageable with said movable collet and said mandrel 
for causing said movable collet to move with said lock 
ing sleeve in one direction on said mandrel until said 
movable collet is moved to a predetermined position on 
said mandrel wherein said sealing means and said bridge 
assemblies are in fully expanded positions, said mandrel 
and said latch means having co-engageable means for 
releasably locking said movable collet to said mandrel 
in said predetermined position upon limited longitudinal 
movement of said lock sleeve relative to said collar, 
said latch means releasing said movable collet for move 
ment in the opposite direction upon limited longitudinal 
movement of said lock sleeve relative to said collet in a 
direction opposite said one direction. 

8. A bridge assembly for a well tool having a mandrel, 
said bridge assembly including: an annular collet member 
disposable on said mandrel and having a plurality of 
longitudinally extending circumferentially spaced collet 
?ngers; a plurality of dogs each extending between a pair 
of said collet ?ngers and having one end portion pivot 
ally secured to said collet member and its opposite end 
projecting beyond the ends of said collet ?ngers, each 
of said dogs having longitudinally divergent lateral 
surfaces providing a laterally enlarged end portion ex 
tending longitudinally beyond the ends of the collet 
?ngers between which the dog is disposed when said 
dogs and ?ngers are in their radially retracted position, 
said collet ?ngers having lateral surfaces at their project 
ing ends engageable with said divergent lateral surfaces 
of said dogs, each of said dogs being movable longi 
tudinally relative to said end portions of said collet ?ngers 
to move the divergent surfaces of said dogs between said 
projecting end portions of said collet ?ngers whereby 
said collet ?ngers are expanded radially outwardly and 
are moved circumferentially apart from one another 
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14 
when said laterally enlarged end portion of each dog 
moves between the end portions of said collet ?ngers 
and the end surfaces of said dogs and collet ?ngers pro 
vide an annular continuous surface extending in a plane 
perpendicular to the central longitudinal axis of said 
collet. 

9. A well packer including: a tubular mandrel; an 
annular seal ‘element and a pair of radially outwardly 
expansible bridge assemblies carried by said mandrel; said 
seal element being disposed between said bridge assem 
blies; an expander for expanding said assemblies and said 
seal element disposed on said mandrel for limited longi 
tudinal movement relative to said mandrel, said seal 
element and said bridge assemblies, one of said bridge 
assemblies being secured against movement relative to 
said mandrel; means for moving the other of said bridge 
assemblies in one direction toward said one of said bridge 
assemblies being movable in said one direction longi 
tudinally of said mandrel relative to said expander to 
cause said other of said bridge assemblies to be moved 
radially outwardly to expanded position by said expander; 
said other of said bridge assemblies, said other of said 
bridge assemblies and said expander having co-engageable 
means limiting movement of said other of said bridge 
assemblies relative to said expander whereby movement 
of said other of said bridge assemblies in said one direc 
tion of said mandrel causes said expander to move longi 
tudinally of said mandrel and inwardly of said seal ele 
ment to move the seal element radially outwardly to its 
expanded position and causes said expander to move into 
engagement with said one of said bridge assemblies to 
move it into its expanded position, each of said bridge 
assemblies including: an annular collet member dispos 
able on said mandrel and having a plurality of longi 
tudinally extending circumferentially spaced collet ?ngers; 
a dog extending between each adjacent pair of collet 
?ngers and having one end portion pivotally secured to 
said collet member, each of said dogs having longitudi 
nally divergent lateral surfaces at its opposite end provid 
ing a laterally enlarged end portion extending longitudi 
nally beyond the projecting ends of the collet ?ngers be 
tween which the dog is disposed when said dogs and 
?ngers are in their radially retracted positions, said collet 
?ngers having lateral camming surfaces at their project 
ing ends engageable with said divergent surfaces of said 
dogs, each of said dogs being movable longitudinally 
relative to said collet ?ngers to move the divergent 
surfaces of said dogs between said projecting end portions 
of said collet ?ngers whereby said collet ?ngers are ex 
panded radially outwardly and are moved circumferen 
tially apart from one another when said laterally en 
larged end portion of each dog moves between the pro 
jecting end portions of said collet ?ngers and the end 
surfaces of said dogs and collet ?ngers provide an an 
nular continuous surface extending in a plane perpen 
dicular to the central longitudinal axis of said collet 
member, said continuous annular surfaces of said bridge 
assemblies being moved to positions engaging opposite 
annular end surfaces of said seal element when said seal 
element is in expanded position therebeltween. 

10. A bridge assembly for a well tool having a mandrel, 
said bridge assembly including: an annular collet mem 
ber disposable on said mandrel and having a plurality 
of longitudinally projecting circumferentially spaced 
collet ?ngers; a plurality of dogs each extending between 
a pair of said collet ?ngers and having one end portion 
pivotally secured to said collet member said collet ?ngers 
and dogs having co-engageable means limiting pivotal 
radial outward movement of said dogs relative to said 
collet ?ngers, each of said dogs having longitudinally 
divergent lateral surfaces at its opposite end providing a 
laterally enlarged end portion extending longitudinally 
beyond the projecting ends of the collet ?ngers between, 
which the dog is disposed when said dogs and ?ngers are 
in their radially retracted positions, said collet ?ngers 
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having lateral surfaces at their projecting ends engage 
able with said divergent surfaces of said dogs, each of 
said dogs being movable longitudinally relative to said 
collet ?ngers to move the divergent surfaces of said dog 
between said projecting end portions of said collet ?ngers 
whereby said collet ?ngers are expanded radially out 
wardly and are moved circumferentially apart from one 
another when said laterally enlarged end portion of each 
dog moves between the projecting end portions of said 
collet ?ngers and the end surfaces of ‘said dogs and 
collet ?ngers provide an annular continuous surface ex 
tending in a plane perpendicular to the central longi 
tudinal axis of said collet member. 

11. A well packer including: a tubular mandrel; an 
annular seal element and a pair of radially outwardly 
expansible bridge assemblies carried by said mandrel, 
said seal element being disposed between said bridge 
assemblies; an expander for expanding said assemblies and 
said seal element disposed on said mandrel for limited 
longitudinal movement relative to said mandrel, said seal 
element and said bridge assemblies,rone of saidtbridge 
assemblies being secured against movement relative to 
said mandrel; means for moving the other of said bridge 
assemblies in one direction toward said one of said 
bridge assemblies, said other of said bridge assemblies 
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mandrel and having a plurality of longitudinally project 
ing circumferentially spaced collet ?ngers; a plurality of 
dogs each extending between a pair of said collet ?ngers 
and having an end portion pivotally secured to said collet 
member, said collet ?ngers and dogs having co-engage 
able means limiting pivotal radial outward movement of _ 
said dogs relative to said collet ?ngers, each of said dogs 1 
having longitudinally divergent lateral surfaces at its 
opposite end providing a laterally enlarged end portion 
extending longitudinally beyond the projecting ends of the 
collet ?ngers between which the dog is disposed when said ' 
dogs and ?ngers are ‘in their radially retracted positions, 
said collet ?ngers having lateral surfaces at their projecting , 
ends engageable with said divergent surfaces of said dogs, 
each of said dogs being movable longitudinally relative; 
to said collet ?ngers to move the divergent surfacestof 
said dogs between said projecting end portions of said 
collet ?ngers whereby said collet ?ngers are expanded, 
radially outwardly and are moved circumferentially apart 
from one another when said laterally enlarged end por 
tion ‘of each dog moves between the longitudinally pro 

' jecting end portions of said' collet ?ngers and the end 

being movable in said one direction longitudinally of i 
said mandrel relative to said expanderrto cause said bridge 
assembly to be moved radially outwardly to expanded 
position by said expander; said other of said bridge 
assemblies and said expander having co-engageable means 
limiting movement of said other of said bridge assem 
blies relative to said expander whereby movement of 
said other of said bridge assemblies in said one direction 
of said mandrel causes said expander to move longi 
tudinally of said mandrel and inwardly of said seal ele 
ment to move the seal element radially outwardly to its 
expanded position and causes said expander to move 
further longitudinally of said mandrel into engagement 
with said one of said bridge assemblies to move it into 
its expanded position, each of said bridge assemblies 
including: an annular collet member disposable on said 
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surfaces of said dogs and collet ?ngers provide an an 
nular continuous surface extending in a plane perpen 
dicular, to the central longitudinal axis of said collet 
member, said continuous annular surfaces of said bridge 
assemblies being disposed in positions engaging opposite‘ 
annular end surfaces of said seal element when said seal 
element is in expanded position therebetween. 
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