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RETRIEVABLE BRIDGE PLUG
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Wichita Falls, Tex., a corporation of Texas
Filed Apr. 18, 1963, Ser. No. 274,837
16 Claims. (Tl 166—121)

This invention relates generally to subsurface well
devices, and more particularly, but not by way of limita-
tion, to a bridge plug adapted to be retrievably anchored
in a packed-off condition in a well casing, or similar
conduit, disposed in a well bore.

Tt has been known, heretofore, to provide well packers
capable of being anchored in a packed-off condition
against longitudinal movement in a well conduit. How-
ever, these well packers have been subject to a number
of weaknesses which have limited their utility. Most of
the previous well packers have provided a central longi-
tudinal bore through which well fluid was directed when
the packer was moved longitudinally within a well casing.
Many times, the well finid passing through this central
bore carried pieces of rock bits, well casing, cement, sand,
and other foreign objects or moving elements. These
foreign objects tended to jam the mechanical operation of
such a well packer so that it was impossible to retrieve
it from the well casing. When this condition occurred,
it became necessary for the well packer to be drilled
out, an operation which required time and money as well
as occasioning the loss of the packer iiself.

Another weakness of previously obtainable well packers
was their particular construction, which frequently re-
sulted in structural failures. The structural design of
these well packers and the resultant method of operation
allowed the opsrating mechanism of the packer to fail,
leaving the packer in an anchored position in the well
casing and precluding longitudinal movement of the
packer therein. Again, it was necessary to drill out the
packer for access to the entire length of the well casing.
More specifically, these particular packers used a control
rod provided with an elongated transverse slot through
which extended a member related to the operation of
slip members. 'The removal of material from the control
rod in providing this slot decreased the strength of
the control rod and permitted it to fail during operation
of the well packers. The present invention is believed to
cbviate the aforesaid weaknesses of the previously ob-
tainable well packers. The general term “well packer”
will also be considered to inciude a more specific type
of well packer known as a bridge plug.

The present invention contemplates an improved bridge
plug which is adapted to be retrievably positioned with-
in a well casing and which substantially precludes the
possibility of it being irretrievably anchored within the
casing during longitudinal movement therein. In ome
of its broader aspects, the present invention may be
defined as an elongated tubular body having upper and
lower portions and carrying at its lower porticn a plu-
rality of drag members which frictionally engage the well
casing. A sleeve means adapted for longitudinal move-
ment with respect to the body is also carried by ‘the
lower portion of the body. The sleeve means is pro-
vided with upper and lower séis of slip members which
may be urged radially outward into gripping engagement
with the well casing. A double cone expander means is
carried by the body and is adapted to actuate the afore-
said ssts of slip members. A plurality of drag mem-
bers are carried by the sleeve means and frictionally
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engage the well casing for longitudinally positioning the.

sleeve means therewithin. v
Upper and lower packing cups are carried by the body

for sealingly engaging the inner periphery of the well .
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casing. The lower packing cup is responsive to a fluid
pressure exerted in the well casing below the plug to move
the body longitudinally upward with respect to the sleeve
means thereby causing the double cone expander means
to actuate the upper set of slip members. Similarly the
upper packing cup is responsive to a fluid pressure exerted
in the well casing above. the plug to move the body
longitudinally downward with respect to the sleeve means
thereby causing the double cone expander means to actu-
ate the lower set of slip members. It is apparent that
when the slip members have been actuated to anchor the
bridge plug within the well casing, the fluid pressure then
urges the particular packing cup into tighter engagement
with the well casing, thereby packing-off that fluid under
pressure from the remaining portion of the well casing.
A valve means is carried by the body and may be op-
erated during longitudinal movement of the bridge plug
within the well casing to direct well fluid only through
the upper portion of the body thereby preciuding jam-
ming of the plug mechanism by foreign articles carried by
the well fluid. At this time, foreign articles or objects
are, to a great extent, directed downwardly into the well
casing through the region between the outer portion of
the bridge plig and the inner periphery of the casing.
The construction of the bridge plug is further character-
ized by being simple and rugged thereby substantially -
precluding the possibility of the mechanism structurally
failing while the plug is being longitudinally positioned
within the weil casing, which failure would require drill-
ing out of the plug.

Accordingly, it is an object of the present invention to
provide an improved retrievable bridge plug which may
be anchored in a packed-off position in a well conduit
against longitudinal movement in both longitudinal di-
rections. The plug is set automatically within the well
conduit by the removal of the means, such as a running
string, used ‘to longitudinaily position the plug within
the well conduit.

Another object of this' invention is to provide an im-
proved bridge plug which may be anchored in a. well
casing at any desired location merely by lowering the plug
into the well conduit to the particular location. This
improved plug eliminates the necessity of imposing any
external forces, such as the dropping of a plurality of

.weighted balls onto the plug, to anchor it in the well

casing against longitudinal movement in either direction.

And yet another object of this invention is to provide
a retrievable bridge plug capable of being anchored to
a well casing against longitudinal movement in either
direction, anchoring of the plug and packing-off being
affected automatically by fluid pressure exerted either
above or below the plug in the well casing.

A fuarther object of this invention is to provide a bridge
plug capable of being retrievably anchored to a well cas-
ing against longitudinal movement in either direction.
The plug may be retrieved from the well casing by rais-
ing a running-in string which may be connected to the
plug. :

A still further object of this invention is fo provide
a retrievable bridge plug capable of being anchored to
a well casing against longitudinal movement in both di-
rections, said plug embodying an improved arrangement
for preciuding actuation ‘of the slip members carried by
the plug during longitudinal movement of the plug within
the casing. : LT

Yet a still further object of this invention is to provide
a novel retrievable bridge plug which materially reduces
the possibility of the operating mechanism of the plug
being jammed by foreign objects carried by the well fluid
and being irretrievably anchored in the well casing.

Still another object of this invention is to provide a
novel retrievable bridge plug that substantially reduces
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the possibility of a structural failure of the plug when
positioned within a well casing, which failure would cause
the plug to be irretrievably anchored therewithin.

Yet still another object of this invention is to provide
an improved bridge plug which is simple and rugged in
construction, economical to build, and which has a long
service life.

Other objects and advantages of the invention will
be evident from the following detailed description, when
read in conjunction with the accompanying drawings,
which illustrate the invention.

In the drawings:

FIG. 1 is a side elevation of a retrievable bridge plug
embodying this invention and being positioned in a well
casing disposed in a well bore. The plug is shown as it
appears when it is initially lowered into the well casing
and before it is set to an anchored status.

FIG. 2 is an enlarged longitudinal section of a lower
portion of the retrievable bridge plug, with the parts
thereof being shown in the position they occupy when
the bridge plug is run into the well casing.

FIG. 3 is a cross section taken along lines 3—3 in
FIG. 2.

FIG. 4 is a cross section taken along lines 4—4 in
FIG. 2.

FIG. 5 is a fragmentary longitudinal section, on an en-
larged scale, of an upper portion of the retrievable bridge
plug with the parts thereof being shown in the position
they occupy when the plug is run into the well casing.

FIG. 6 is a cross section, on an enlarged scale, taken
along the lines 6—6 in FIG. 5.

FIG. 7 is a fragmentary longitudinal section, on an
enlarged scale, of an upper portion of the retrievable
bridge plug illustrating the parts thereof when fluid pres-
sure is exerted within the well casing either above or
below the bridge plug.

FIG. 8 is a fragmentary longitudinal section, on an
enlarged scale, of the lowermost portion of the retriev-
able bridge plug during a running-in operation.

FiG. 9 is a fragmentary longitudinal section, on an
enlarged scale, of a lower portion of the novel retriev-
able bridge plug illustrating the parts thereof when a
fluid pressure is exerted within the well casing above
the plug.

FIG. 10 is a fragmentary longitudinal section illus-
trating the lower portion of the bridge plug when a
fluid pressure is exerted within the well casing below
the plug,.

FIG. 11 is a fragmentary longitudinal section of the
lowermost portion of the novel retrievable bridge plug,
when the plug is being elevated within a well casing.

FIG. 12 is a cross section, on an enlarged scale, taken
along the lines 12—12 in FIG. 10.

Referring to the drawings in detail, and particularly
FIG. 1, reference character 1¢ generally designates one
embodiment of a refrievable bridge plug constructed in
accordance with this invention and longitudinally posi-
tioned in a well casing 11 disposed in a well bore. This
retrievable bridge plug 18 comprises an elongated tubu-
lar body 12 having an upper portion 14 and a lower
portion 16. The lower portion 16 carries a plurality
of drag members 17 for positioning and centering the
plug 18 within the well casing 11.

A slesve means 18 comprising an upper sleeve 29 and
a lower sleeve 22 is carried on the lower portion 16 of
the body 12 and adapted for longitudinal movement with
respect thereto. The upper sleeve 28 is provided with
an upper set 24 of slip members which may be urged
radially outward into gripping engagement with the in-
ner periphery of the well casing 1. The lower sleeve
22 is similarly provided with a lower set 26 of slip mem-
bers which also may be urged radially outward into

gripping engagement with the inner periphery of the -

well casing 11 for anchoring the bridge plug 18 there-
within. A double cone expander means 28 is carried
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by the lower portion 16 of the body 12 and is adapted
to actuate either the upper set 24 or the lower set 26
of slip members into anchoring engagement with the well
casing 11. A plurality of spring-like drag members 30
are carried by the sleeve means 18 for frictionally en-
gaging the well casing 11 and longitudipally position-
ing the sleeve means 18 therewithin. An upper packing
cup or sealing member 32 and a lower packing cup or
sealing member 34 are carried by the upper portion 14
of the body 12 and are respectively responsive to fluid
pressures exerted above and below the bridge plug 18
to move the body 12 longitudinally with respect to the
sleeve means 18 thereby causing the double cone ex-
pander means 28 to actuate respectively either the upper
set 24 of slip members or the lower set 26 of the slip
members.

A central mandrel 33 is secured to a suitable means 38,
such as a control head, for elevating or lowering the
bridge plug 16 within the well casing 11 during the run-
ning-in or retrieving operation. The mandrel 26 is also
used to control a valve means 48, shown in FIG. 5, car-
ried within the upper portion 14 of the body 12. The
valve means 4§ permits fluid to flow through the upper
portion 14 of the body 12 during a running-in or elevat-
ing operation, as will be hereinaffer set forth more fully.
The central mandrel 36 is also used to preciude the dou-
ble cone expander means 28 actuating either the upper
or lower set 24 or 26, of the slip members during longitu-
dinal positioning of the bridge plug 10 within the cas-
ing 11.

Referring now to FIG. 5, the upper portion 14 of the
body 12 includes an upper valve cage 41 having an upper
closed end 42 which is provided with a central aperture
44 to accommodate the central mandrel 36. The medial
portion of the valve cage 41 is provided with a plurality
of circumferentially spaced elongated longitudinal slots
or ports 46 which communicate with a central bore 47,
The lower portion of the valve cage 41 is threadedly
connected to a tubular member 48 which has a central
bore 56 that communicates with the bore 47. The tubu-
lar member 48 is further provided with a plurality of
circumferentially spaced ports 52 which communicate
with the central bore 50.

A lower valve cage 54 having a central bore 56 that
communicates with the bore 50 is threadedly connected
to the tubular member 48. The lower valve cage 54 is
further provided with a plurality of circumferentially
spaced elongatéd longitudinal slots or ports 58 which
communicate with the central bore 56. The lower end of
the valve cage 54 is closed by a plug 60 which is thread-
edly connected to the lower portion of the valve cage 54.
The plug 68 is provided with a central aperture 62 that
communicates with the bore 56 and is further provided
with a suitable sealing ring 64, such as an O-ring, which
cooperates with the outer periphery of the mandrel 36
to furnish an efficient fluid seal.

The packing cup 32 is secured to the upper body por-
tion 14 of the body 12 in a manner which will permit the
upper packing cup 32 to be responsive to a fluid pressure
exerted within the casing 11 above the bridge plug 16 to
cause the body 12 to tend to move downwardly within the
casing 11. Similarly, the lower packing cup 34 is se-
cured to the upper portion 14 of the body 12 in a manner
which will permit fluid pressure exerted within the casing
11 below the bridge plug 10 to tend to move the bridge
plug 18 longitudinally upward within the casing 11, Tt
is to be understood that the packing cups 32 and 34 are
resilient or rubber-like and are composed of a suitable
material which will resist the corrosive and abrasive ef-
fects of the well fluid and the well casing 11.

In the embodiment of the invention illustrated in the
drawings, the structure used to secure the upper sealing

" cup to the body 14 includes a ring member 66 which is

threadedly connected to the body element 48 at a medial
portion immediately adjacent to and above the ports 52.
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The ring member 66 is provided with an annular upward-
ly extending lip 68 which is formed so as to define an
inwardly sloping shoulder 78. The packing cup 32 is
provided with a similar sloping shoulder 72 which mates
with the shoulder 78 of the ring member 66. The pack-
ing cup 32 is provided with a central aperture 74 so that
it may be slidably disposed on the tubular member 48
with the shoulder 72 thereof abutting the shoulder 70
of the ring member 6. An outer surface 76 of the
packing cup 32 contacts the inner periphery of the casing
11 to furnish a fluid seal therebetween. The packing
cup 32 is further provided with an inner relieved portion
78 which opens at its upper end into the casing 11 and
which is closed at its lower end by an inwardly sloping
shoulder 88. A sleeve 82 is positioned on the outer pe-
riphery of the tubular member 48 adjacent to the packing
cup 32. The upper valve cage 41 through its threaded
connection to the tubular member 48 urges the sleeve 82
into contact with the shoulder 89 of the packing cup 32
thereby wedging the packing cup 32 against the ring
member 66. An annular inner surface 83 of the packing
cup 32 is urged tightly against the outer periphery of the
tubular member 48 so that a sealing effect similar to
that achieved by a conventional O-ring is affected.
Similarly, a ring member 84 having a downwardly ex-
tending lip 86 and an inwardly sloping shoulder 88 is
threadedly connected to the tubular member 48 immedi-
ately adjacent to and below the poris 52, The packing
cup 34 is provided with an annular inner surface 89
and with an inwardly sloping outer shoulder 98 which
mates with the shoulder 88 of the ring member 84. The
packing cup 34 is further provided with an outer surface
92 which cooperates with the inner periphery of the
casing 11 to furnish an efficient fiuid seal therebetween.
The packing cup 34 is provided with an annular inner
relieved portion 94 which is open at its lower end and
closed at its upper end by an inwardly sloping shoulder
96. A suitable sleeve 98 is slidably positioned upen the
outer periphery of the lower portion of the body element
48 so that its abuts the shoulder 96 of the packing cup 34.
The lower valve cage 54 through iis threaded connection
to the tubular member 48 urges the sleeve 98 upward so
that the packing cup 34 is wedged against the ring mem-
er 84 and the inner surface 89 is urged into sealing con-
tact with the outer periphery of the tubular member 48.
A valve means 48 is carried within the upper portion
14 of the body 12 for directing well fluid through the
bridge plug 38 while it is being moved longitudinally
within the well casing 13. In the illusirated embodiment,
the valve means 48 includes an enlarged portion 182 pro-
vided on the mandrel 36 so that an upwardly facing shoul-
der 182 and a downwardly facing shoulder 184 are
formed on the upper and lower portions of the enlarged
portion 188, The valve means 4§ also includes an upper
valve 185 comprising a vaive member 106 having a pair

10

15

20

490

50

55

of upper shoulders 188 and 18% and an inwardly inclined

lower shoulder 110. The valve member 186 is provided
with a central bore 112 through which the mandrel 36 ex-
tends. A suitable sealing means 114, such as a pair of
spaced O-rings, is carried by the valve member 166 and
cooperates with the outer periphery of the mandrel 36
to provide an efficient fluid seal therebetween. A valve
seat for the valve member 186 is provided by an in-
wardly sloping shoulder 318 formed on the upper end
of the tubular member 48 so that it may mate with the
shonlder 1390 of the valve member 185. The valve seat
116 cooperates with the similarly inclined shoulder 119
of the valve member 186 to provide an efficient fluid
seal, The valve member 195 is urged downwardly against
the valve seat 116 by a suitable spring 129 which cooper-
ates with the closed upper end 42 of the valve cage 41
and the shoulder 188 of the valve member 1066 to main-
tain the upper valve 185 in a normally closed condition.
It is evident that the mandrel 38 may be raizsed to allow
the upper portion 182 thereof to lift the valve member
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186 off its seat 116 to allow fluid flow through the upper
valve 195.

Similarly, the valve means 49 includes a lower valve
122. The lower valve 122 comprises a valve member 124
having an inwardly inclined upper shoulder 126 and a
pair of lower shoulders 128 and 129 and being provided
with a central bore 138 so that the valve member 124
may be slidably disposed on the mandrel 36. The lower
end of the tubular member 48 is provided with a valve
scat in the form of an inwardly sloping shoulder 131
which cooperates with the shoulder 126 to furnish an
efficient fluid seal therebetween. The valve member 124
is provided with a pair of spaced suitable sealing rings
132, such as O-rings, which cooperate with the outer
periphery of the mandrel 36 to provide an efficient fluid
seal therebetween. A suitable spring 134 is disposed
around the mandrel 36 and cooperates with the plug 69
and the shoulder 128 of the valve member 124 to main-
tain the lower valve 122 in a normally ciosed position. It
is apparent that the lower shoulder 104 of the enlarged
porticn 180 of the mandrel 36 can lift the valve member
124 from ifs seat 131 to open the lower valve 122 and
allow fiuid fiow therethrough.

The lower portion 16 of the body as shown in
FIG. 2, includes an elongated tubular member 136 pro-
vided with a central bore 138 and being threadedly con-
nected to the plug 68. The double cone expander means
2% is threadedly connected to the lower end 149 of the
tubular member 136. Ancther elongated tubular mem-
ber 142 having a central bore 144 is threadedly connected
to the double cone expander means 28. A plurality of
downwardly extending circumferentially spaced bolts or
inner limit pins 146 having enlarged ends 148 are thread-
edly connected to the downwardly facing lower end 159
of the tubular member 142.

A plurality of circumferentially spaced flat spring-like
drag members 17 are secured to the tubular member 242
in a siutable manner such as by bolts 151, In the illus-
trated bridge piug 19, each drag member 17 is connected
to the sleeve means 18 at an upper end and is formed with
a free end having an outwardly extending arcuate por-
tion 152 which frictionally engages the inner periphery
of the casing 11. The drag members 17 assist in center-
ing the bridge plug 18 within the casing 11 and assist in
positicning the plug 19 in the casing 31 when fluid pres-
sure is not exerted within the casing either above or below
the plug 19.

The double cone expander means 23 comprises an eX-
pander bedy 153 formed with an upper and lower frusto-
conical configuration. The body 153 is provided with an
upwardly facing Inwardly inclined shoulder 154 and a
downwardly facing inwardly inclined shoulder 185, The
body 153 is further provided with a plurality. of circum-
ferentially spaced longitudinally extending relieved por-
tions or guide slots 156, seen most clearly in FIG. 4, for
receiving the drag members 38. The body 153 is pro-
vided with an axial bore 158 to permit the mandrel 36 to
extend therethrough.

The sleeve means 18 includes the upper slesve 29
which is provided with a central axial bore 168 and which
is slidably dispcsed on the tubular member 136. The
upper. sleeve 28 carries the upper set 24 of slip members
and the lower sieeve 22 carries the lower set 26 of siip
members. The upper set 24 and lower set 26 of slip
members.comprise a plurality of circumferentially spaced
slip shoes or slip members 162, each slip shoe 162 having
an outwardly facing serrated gripping portion 154 which
%s adapted to be urged intc gripping engagement with the
inner periphery of the ‘casing 11 thereby anchoring the
bridge plug 18 therein. Each slip shoe 162 of the upper

12,

set 24 is provided with an inwardly inclined surface 165

which cooperates with the upper surfacs 154 of the ex-
pander body 153. Each slip shoe 162 of the lower st
26 is provided with an inwardly inclined surface 167
which cooperates with the lower surface 155 of the ex-
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pander body £53. The slip shoes 162 of the upper set
24 and the lower set 26 are connected to the upper sleeve
29 and lower sleeve 22, respectively, through flat spring-
like members 186 which are secured at one end to the
sleeves 20 and 22 in a suitable manner, such as by bolts
168. The members 166 are secured to the slip shoes 152
at their other ends by a plurality of suitable bolis 169 or
the like.

The lower sleeve 22 of the sleeve means 1§ is con-
nected to the upper sleeve 20 through a plurality of cir-
cumferentially spaced spring-like drag members 38, The
upper portion of each drag member 39 is connected to the
sleeve 2@ in a suitable manner, such as by bolts 170.
The lower portion of each drag member 39 is connected
to the sleeve 22 in a suitable manner, such as by bolis
172. The lower sleeve 22 is provided with a plurality
of circumferentially spaced longitudinal slots 174 where-
by the drag members 17 carried by the tubular member
142 may extend therethrough and frictionally engage the
inner periphery of the casing 11. A plurality of circum-
ferentially spaced downwardly extending bolts or outer
limit pins 176 having enlarged heads 178 are threadedly
connected to a downwardly facing lower end 185 of the
sleeve 22. An annular disc or plate 182 is provided with
a plurality of circumferentially spaced inmer apertures
184 and a plurality of circumferentially spaced outer
apertures 186 which are airanged to permit the inner limit
pins 146 and the outer limit pins 176 respectively to slid-
ably extend therethrough. The plate 182 is threadedly
connected to a threaded lower end 187 of the mandrel
36. A threaded pin 188 extends transversely through the
plate 182 and the mandrel 36 thereby positioning the
plate 182 on the mandrel 3§ at a desired location.

Operation

When it is desired to lower the bridge plug 10 within
the casing 131 to a desired location, a suitable running-
in string (a0t shown) such as a conventional cabie or
tubing string is coamnected to the control head 38 in a
suitable manner. Although the control head 38, illus-
trated in the drawings, is particularly adapted for con-
nection with a conventional J-slot arrangement, other
means.for connection to a running-in string could be used
in the practice of this invention. A downward force is
then exerted on the control head 38 to cause the bridge
plug 18 to move longitudinally downward within the
casing 31. The pressure exeried upon the control head
38 causes the mandrel 36 to move downwardly within
the body 12 until the plate 182 has reached the limit of

its travel on the limit pins 146 and 176 and comes to &

rest against their respective enlarged portions 148 and
178. It is evident that regardless of the previous posi-
tion of the body 12 or the sleeve means 18 with respect
to the mandrel 3§, the downward moving plate 182 car-

ried by the mandrel 36 engages the enlarged portions 148 &

and 178 of the limit pins 146 and 176 and moves the
body 12 and the sleeve means 18 into the position shown
in FIG. 2. When the elements of the bridge plug 19 as-
sume the position shown in FIG. 2, the double cone
expander means 28 is placed in a neutral or non-actuating
position. This neutral position precludes either the up-
per set 24 or the lower set 26 of slip' members being
actuated during the running-in operaticn and anchoring
the bridge plug 10 at an undesired location.

The drag members 17 and 39 frictionally engage the

inner periphery of the well casing 11 but allow the plug
16 to be moved freely downwardly within the casing 11.
The doewnward movement of the mandrel 3¢ within the
body 22 also causes the lower shoulder 184 of the en-
Jarged portion 169 to engage the valve member 124 and
move the shoulder 126 thereof away from the valve seat
131 of the tubular member 48 thereby opening the valve
122, as seen in FIG. 5. Well fluid which may be present
in the casing 11 below the bridge plug is then allowed
to flow, as the plug 18 is moved downwardly within the
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casing 11, upwardly through the upper portion 14 of the
body 1Z. This fluid flow is accomplished by the well
fiuid flowing through the ports 58 in the lower valve cage
54, the open valve 122, the bore 50 of the tubular mem-
ber 48, the upper valve 185 and thereafter flowing
through the ports 46 into the portion of the casing 11
above the plug 10. 1t is apparent that as the bridge plug
1¢ is lowered into the casing 11 the pressure of the
well fluid exerted within the bore 5@ biases the valve
member 10§ upwardly against the pressure exerted down-
wardly by the spring 120,

Another path of travel for the well fluid is provided
by ports 52 which allow fluid within the bore 50 to flow
into the region between the packing cups 32 and 34 and
thereafter flow upwardly past the surface 76 of the up-
per packing cup 32. Since the packing cup 32 extends
upwardly the well fluid is allowed to flow freely upward.
Although the packing cup 34 extends downwardly, it
does not tend to preclude travel of the plug 18 within
the casing 11 since well {luid below the plug 19 is allowed
to flow freely through the valve means 4@ and thercby
substantially equalize the fluid pressures on either side of
the plug 18, The sealing ring 64 provided for the plug

" 68 precludes the well fluid which is passing through the
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upper portion 14 of the body 12 from tending to flow
downwardly through the bore 62 of the plug 60 into the
bore 138 of the tubular member 136. Thus, if is evident
that the portion of the bridge plug 18 which is exposed
to the well fluid and the foreign objects carried thereby
has been materially reduced. Any foreign objects pres-
ent in the well fluid are carried by the well fluid past the
packing cups 32 and 34 into the region of the casing 11
above the plug 15.

When the bridge plug 1¢ has been lowered within the
casing to a desired position, the running-in string (not
shown) is disengaged from the control head 38. The
bridge plug 10 is automatically set within the casing 11
by the drag members 17 and 36 and the packing cup 32
and 34 which tend to hold the bridge plug 10 within the
casing 11 at this location. Upon relieving the downward
pressure on the mandrel 35 the spring 134 will shift the
mandrel 36 upwardly to close the valve 122 and since
no upwardly direcied fluid pressure is then being exerted
within the bore 59 against the valve member 106 the
spring 128 will then close the upper valve 165. The ar-
rangement of the parts just described is clearly shown in
FiG. 7.

If a fluid pressure is exerted within the casing 11
above the plug 18, this pressurized fluid would exert a
cownward force on the upwardly extending packing cup
32 thereby moving the body 12 downwardly within the
upper and lower sleeves 28 and 22 which are precluded
from longitudinal movement within the casing 11 by the
drag members 30. A downward movement of the body
Iz allows the inner limit pins #4% to extend through
the inner apertures 154 in the plate 182 and to move
downwardly without restriciion. A continued downward
movement of the body &2 causes the lower inclined sur-
face 155 of the expander bedy 153 to engage the up-
wardly facing surface 187 of the lower set 26 of the slip
shoes 162 and to actuaie them outwardly into a eripping
engagement with ihe inner periphery of the casing 13, a3
shown in FIG. 8. The engagement of the casing by the

- slip shoes 162 securely anchors the bridge plug 18 with-

70

5

in the casing 13.

The longitudinal guide slots 156 provided in the ex-
pander body 153 receive the drag members 39 and
permit them fo remain uneffected as the expander Lody
153 is moved longitudinally within the casing 3I. The
lower drag members 27 secured to the tubular member
142 move longitudinally downward within the casing 11
and pass downwardly along the longitudinal siots 174

provided in the lower slesve 22. When the lower set 26

of slip members has been anchored within the casing 11
by the expander racans 28, the body 12 ceases to move

“~

-~
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relative to the sleeve means 18. The fluid pressure ex-
erted within the region above the bridge plug 10 thf:n,
by flowing into the relieved portion 78 of the packing
cup 32, tends to urge the cuter surface 76 of the packing
cup 32 into tighter contact with the inner periphery 9f
the casing 1 thereby sealing or packing-off the fluid
under pressure above the plug 16, Since the springs 12§
and 134 maintain the upper valve 185 and the lower
valve 122 in closed positions, the well fluid which flows
through the ports 46 into the valve cage 41 is pregluded
from flowing through the bore 56 on into the region of
the casing 11 below the bridge plug 18. A fluid pres-
ure exeried on the outer shoulder 389 of the valve mem-
ber 106 also urges the valve 1835 more tightly closed.
Thus, it is apparent that a fluid pressure exerted abov.e
the bridge plug 10 in the well casing 11 will automati-
cally anchor the plug 1§ within the casing 11 against
longitudinal movement. .

If a greater fluid pressure is now exerted on the bridge
plug i from a region below its location in the yvell cas-
ing 11 than exists above the plug 18, this fluid under
pressure will exert an upwardly directed force on ﬂ}e
lower packing cup 34. This upwardly directed force will
cause the body 12 to be moved longitudinally upward
with respect to the sleeve means 18 as the frictional'en-
gagement of the drag members 38 with the inner periph-
ery of the casing 11 is overcome by the upward force
while the frictional engagement of the drag members 3_0
carried by the sleeve means 18 tends to preclude longi-
tudinal movement of the sleeve means 18 within the cas-
ing 11.

As will be seen in FIG. 10, the drag members 3¢ pass
through the longitudinal guide slots 156 provided in the
expander body 133, so that the upwardly inclined sur-
face 154 of the expander body 153 comes into contact
with the inclined surfaces 185 of the upper set 24 cf
slip shoss 162. As the double cone expander means 28
is moved upwardly to actuate the upper set 24 of slip
members, the serrated portions 164 of the slip shoes 162
are brought into gripping engagement with the inner pe-
riphery of the casing 11 and anchor the bridge plug 18
within the casing 11. The upward movement of the body
12 moves the tubular member 142 upwardly thereby
causing the inmer limit pims 246 carried thereby to
slide upwardly within the apertures 184 provided in the
plate 182 secured to the mandrel 36. The drag mem-
bers 17 carried by the tubular member 142 will also
meve upwardly within the longitudinal slots 174 provided
in the lower sieeve 22. The fluid pressure below the
bridge plug 19 then exerts a pressure within the relieved

portion 94 of the packing cup 34 so that the outer sur--

face 92 thereof tightly engages the inner periphery of the
casing 11 and efficiently packs-off the fiuid under pres-
sure in the region below the plug 18. A fluid pressure
exerted on the shoulder 129 of the valve member 124
also urges the valve 122 more tightly closed. Thus, it is
evident that a flnid pressure exerted in the well casing 11
below the bridgs plug 18 will automatically anchor the
plug 19 within the casing 11 against longitidinal move-
ment therein.

When it is desired to elevate the plug 10 within the
casing 11 for the purpose of either retrieving the plug
or positioning it in another location the operation is quite
simple. A suitable running-in string (not shown) is se-
cured to the control head 38 in a suitable manner, as is
well known in the art. When the running-in string is
elevated to exert an upward force on the mandrel 36 the
upper shoulder 192 thereof engages the valve member
196 to open the upper vaive 195. Fluid which may be
present in the region above the bridge plug 18 then flows
through the ports 4§, the open valve 195, the bore 58,
and exeris a pressure upon the valve member 124 of the
lower valve 122. When the pressure of the fluid within
the bore 58 is sufficient to overcome the bias of the spring
134, the valve 122 is opened, thereby allowing fluid with-
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in the bore 58 to flow through the ports 56 in the lower
valve cage 54 and into the region in the well casing below
the bridge plug 18. The sealing ring 64 in the plug 60
preciudes fluid which is passing through the bores 58 and
58 from leaking downwardly into the bore 138, thereby
substantially precluding foreign -objects which may be
carried in well fluid from jamming the operation of the
mandrel 36 within the body 12. - It will be scen that pieces
‘of rock bit, sand, casing, and other foreign objects which
may be present in the well fluid in a region within the
casing 11 above the bridge plug 19 may pass by the upper
packing cup 32 since no fluid pressure is being exerted
thereon to seal its cuter surface 76 against the inner pe-
riphery of the well casing 11.  The foreign objects which
pass by the upper packing cup 32 will easily thereafter
pass by the lower packing cup 34 and fall downwardly
into the region below the bridge plug 9. Thus, the
novel- construction of the bridge plug 19 precludes the
plug 1@ being sanded up or jammed by foreign objects
such as pieces of drill bit, pieces of casing, and the like
which may be carried by a well fluid,

As the control mandrel 36 is moved upwardly within
the body 12 of the bridge plug 18, the plate 182 carried
thereby moves upwardly as to allow the inner limit pins
146 and the outer limit pins 176 to slide freely downward
through the apertures 184 and 186 respectively. The
plate 182 then engages the bottom surface 15§ of the
lower tubular member 142 and the bottom surface 180 of
the lower sleeve 22 thereby maintaining the sleeve 22
and the member 242 in an alignéd position. In this posi-
tion, the surfaces 159 and 188 lie within the same hori-
zontal plane, as shown clearly in FIG. 1. With the lower
sleeve 182 and the inner tubular member 142 in an aligned
position, the double cone -expander means 28 will then
be placed in.a neutral or disengaged position. The neu-
tral position of the double cone expander means 28 is as
shown in FIG. 2 wherein the expander body 153 is pre-
cluded from actuating either the upper set 24 or the
lower set 26 of silip members as the bridge plug is moved
longitudinally within the well casing 11.

From the foregoing, it will be apparent that the pres-
ent invention provides a novel retrievable bridge plug
which may be anchored in a packed-off condition in a
well conduit against movement in either longitudinal di-
rection. This retrievable bridge plug is set automatically
within a well conduit by being lowered into the conduit to
a desired location by a suitable run-in string.” The novel

retrievable bridge plug automatically packs-off fluid pres-

sure exerted within the well casing either above or below
the bridge plug. A fluid pressure exerted within the cas-
ing above the plug automatically anchors the plug within
the casing by setting a lower set of slip members and
packs-off pressurized fiuid. - Similarly, fiuid: pressure ex-
erted within the well casing below the bridge plug auto-
matically anchors the plug by setting an upper set of slip
members and packs-off the fluid under pressure.

It is also apparent, that the novel retrievable bridge
plug embodys an improved arrangement for precluding
actuation of the slip members carried by the plug dur-
ing longitudinal movement of the plug within the casing.
When the plug is being lengitudinally positioned within
the well casing it is conmected to a suitable running-in -
string. The running-in string operates a mandrel that
places a double corie éxpander means for -actuating the
slip members in a neutral position thereby precluding the

‘bridge plug being anchored within the well casing. Fur-

theremore, since the mandrel of the bridge plug comprises
a solid rod with: an enlarged portion formed thereon, the
possibility of the mandrel breaking during operation and
causing the plug to be irretrievably anchored within the
well casing has been materially: reduced. - Also, it is ap-
parent that the present invention provides a novel re-
trievable bridge plug which primarily directs foreign ob-
jects carried by a well fluid by the outer portion thereof .
and at most through only the upper. portion of the body so

A
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as to preclude the bridge plug from being sanded up or
foreign objects jamming the mechanism thereof so that
the bridge plug is irretrievably anchored within the well
casing. Finally, it will be apparent that the present in-
vention provides a novel reirievable bridge plug which is
simple and rugged in construction, which may be eco-
nemically manufactured, and which has a long service
life.

Changes may be made in the combination and arrange-
ment of parts or elements as heretofore set forth in the
specification and shown in the drawings, it being under-
stood that changes may be made in the precise embodi-
ment disclosed without departing from the spirit and
scope of the invention as defined in the following claims.

We claim:

1. A bridge plug adapted to be refrievably positioned
within a well casing, comprising:

a bedy adapted for lomgitudinal movement within a

well casing;

sleeve means slidably disposed on the body;

drag means carried by the sleeve means and adapted

to slidably position the sleeve means within the
casing;

upper and lower slip members carried by the sleeve

means and adapted to be actuated into gripping en-
gagement with the well casing for anchoring the
bridge plug within the well casing;
a double cone expander means carried by the body be-
tween and adapted to actuate said slip members;

sealing means carried by the body above the sleeve
means and slip members and adapted to cooperate
with the well casing for sealing off fluid pressure
both above and below the plug, said sealing means
being responsive to fiuid pressure exerted thereon to
longitudinally slide the body relative to the sleeve
means so that the expander means actuates said slip
members into gripping engagement with the casing;
and

valve means carried by the bedy for directing flnid

through the body when the plug is longitudinally
moved within the casing,.

2. A bridge plug adapted to be retrievably positioned
within a well casing by means of a running in string, com-
prising:

a tubular body having upper and lower portions and

adapted to be positioned within a well casing;

a sleeve means slidably disposed on the lower portion

of said body;

upper and lower slip members carried by the slecve

means and adapted to be actuated into gripping en-
gagement with the well casing;

means for actuating the slip members into engagement

with said casing, said means including a double cone
expander member located on said tubular body be-
tween said upper and lower slip means;

sealing means carried by the upper portion of the body,

said sealing means being responsive to fluid pressure
exerted within the casing and below the plug to actu-
ate the upper slip members and being responsive to
fiuid pressure exerted within the casing and above the
plug to actuate the lower slip members;

valve means carried by the body and adapted to direct

fluid flow through the upper portion of the body
when the plug is moved longitudinally within the cas-
ing; and : ‘

means carried by the body for cooperation with the

sleeve means to preclude actuation of the slip mem-
bers during raising and lowering of the plug within
the casing and to permit actuation of said slip mem-
bers without rotation of the running in string.

3. A bridge. plug adapted {o te retrievably positioned
within a well casing, comprising:

an elongated tubular body having upper and lower

portions; ‘
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spaced upper aad lower connected outer sleeves slidably
positioned on the lower portion of the body; :
a plurality of drag members carried by the slesves for
frictionaily engaging the well casing;
a plurality of slip members carried by each sleeve;
expander means carried by the lower portion of the
body between said sleeves for actuating the slip mem-
bers;
sealing means carried by the upper portion of the body,
said means being responsive to a fluid pressure
exerted within the casing to cause the body to move
relative to the outer sleeves whereby said expander
means actuates slip members carried by one of said
outer sleeves and anchors the bridge plug within the
well casing;
valve means for directing fluid flow through the upper
portion of the body when the bridge plug is longi-
tudinaily moved within the casing; and
means for precluding the actuation of the slip members
during vertical positioning of the plug within the
well casing.
4. A bridge plug adapted to be retrievably positioned
within a well casing, comprising:
an elongated tubular body having upper and lower por-
tions and adapted for longitudinal movement within
a well casing;
sleeve means adapted for longitudinal movement with
respect to said body;
drag members cairied by the sleeve means for friction-
ally engaging the well casing;
upper and lower slip members carried by the sleeve
means;
an expander means carried by said body between said
upper and lower slip members and adapted to actu-
ate the slip members into gripping engagement with
the well casing for anchoring the bridge plug within
the well casing;
upper and lower sealing means carried by the body
above the upper slip members for sealingly engaging
the well casing, said lower sealing means being re-
sponsive to a fluid pressure exerted within the casing
and below the plug to move the body longitudinally
with respect to the sleeve means thereby causing the
expander means to actuate the upper slip members,
said upper sealing means being responsive to a fluid
pressure exerted within the casing and above the
bridge plug to move the body longitudinally with re-
spect to the sleeve means thersby causing the ex-
pander means to actuate the lower slip members; and
valve means carried by the body for directing fluid
through the upper portion of said body when the plug
is moved longitudinally within the well casing.
5. A bridge plug as defined in claim 4 wherein the ex-
pander means comprises:
an expander body carried by the lower portion of the
body and formed with an upper and a lower frusto-
conical configuration so that upwardly facing and
downwardly facing shoulders are provided, the up-
wardly facing shoulder cooperating with the upper
set of slip members for actuating it into gripping en-
gagement with the well casing, the downwardly fac-
ing shoulder cooperating with the lower sst of slip
members for actuating it into gripping engagement
with the well casing;
said expander body also being provided with a plurality
of circumferentially spaced longitudinal guide slots
which receive the drag members carried by the sleeve
means and thereby preclude the upwardly -or down-
wardly facing shoulders of the expander body dis-
torting the drag members when the body is moved
longitudinally with respect to the sleeve means.
6. A bridge plug adapted to be retrievably positioned
within a well casing, comprising:
a tubular body having upper and lower portions;
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a plurality of drag members carried by the body for

frictionally engaging the well casing;

upper and lower connected sleeves slidably positioned

on said body;

a plurality of drag members carried by the sleeves for

frictionally engaging the well casing;

upper and lower slip members carried by the upper and

lower sleeves respectively;

expander means carried by the body between said upper

and lower slip members and adapted to actuate the
slip members into gripping engagement with the cas-
ing for anchoring the bridge plug within the casing;
upwardly and downwardly extending sealing members
carried by the body above the slip members, each
sealing member being responsive to a fluid pressure
to slide the body relative to said sleeves whereby slip
members are actuated by the expander means, said
sealing members, when the slip members have been
ctuated, then being responsive to the fluid pressure
to pack-off the fluid under pressure;
valve means carried by the upper portion of the body
and operable to direct fluid therethrough when the
plug is moved longitudinaily within the casing; and

means .to preclude actuation of the slip members by
the expander means when the plug is moved longi-
tudinally within the well casing.

7. A bridge plug as defined in claim 6 wherein the drag
members carried by the lower portion of the body com-
prise:

a plurality of circumferentially spaced flat spring-like

members, each of which has at least one end secured

to the lower portion of the body and which has a

medial arcuate portion that extends through 2 longi-
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tudinal slot provided in the lower sleeve for fric- -

tionally engaging the well casing.

8. A bridge plug adapted to be retrievably positioned

within a well casing, comprising:

an elongated tubular body having upper and lower
portions;

an outer sleeve means slidably positioned on said body;

a plurality of upper and lower slip members carried by
the outer sleeve means;

friction means carried by the sleeve means for engaging
the casing;

a double come expander means carried by the body
between the upper and lower slip members and
adapted to cooperate with said slip members for
urging them into gripping engagement with the inner
periphery of the casing;

upwardly and downwardly extending packing cups car-
ried by said body above said slip members for seal-
ingly engaging the casing, said downwardly extend-
ing cup being responsive to a fluid pressure exerted
within the well casing and below the plug to slide
the body longitudinally within the outer sleeve means,
thereby bringing the expander means into contact
with the upper slip members for urging them into
gripping engagement with the inner periphery of the
well casing, said upwardly extending cup being re-
sponsive to a fluid pressure exerted within the well
casing and above the plug to slide said body longi-
tudinally within the outer sleeve means and bring
the expander means into contact with the lower slip
members, thersby urging them into gripping engage-
ment with the inner periphery of the well casing; and

valve means carried by said body and operable to permit
fluid flow through the upper portion of the body
when the plug is moved longitudinally within said
well casing.

9. A bridge plug adapted to be retrievably positioned

within a well casing, comprising:

an elongated body having a central bore and being
longitudinally movable within a well casing;

friction means carried by the body for engaging ths
casing;
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upper and lower outer sleeves slidably positioned on
said body;
drag means connecting said sleeves in spaced longi-
tudinal relationship and frictionally engaging the well
casing;
upper and lower sets of slip members carried by said
upper and lower sleeves respectively;
expander means carried by the body intermediately of
said sleeves and adapted to actuate either set of slip
members into gripping engagement with the well .
casing;
upwardly and downwardly extending packing cups car-
ried by the bedy above said upper and lower outer
sleeves, each of said respective packing cups being
responsive to a fluid pressure exerted thereon fto
slide the body relative to said outer sleeves whereby
the expander means actuates a set of slip members
into gripping engagement with the casing and anchors
the bridge plug within the well casing, said packing
cups also being responsive to a fluid pressure to pack-
off a fluid under pressure;
a mandrel slidably positioned within said body;
valve means carried by the body and actuated by said
mandrel to direct fluid through the body when the
bridge plug is moved longitudinally within the casing;
and
means cooperating with the mandrel to prectude actua-
tion of either set of slip members by the expander
means when the plug is moved longitudinally within
the well casing.
10. A bridge plug as defined in claim 9 wherein the
valve means comprises:
a tubular member included in the upper portion of
said body and provided with a plurality of ports at
a medial portion thereof;
an upper valve cage provided with ports and secured
to the upper end of said tubular member;
a lower valve cage provided with ports and secured to
the lower end of said tubular member;
an upper valve seat in the upper portion of the tubular
member and a lower valve seat in the lower portion
of the tubular member;
a pormally closed, spring loaded valve member car-
ried in the upper valve cage and a spring loaded
*pormally closed valve member carried in the lower
- valve cage; and
said mandrel slidably extending longitudinally through
said valve cages and tubular member and having
an enlarged portion between the upper and lower
valve cages and cooperating with said spring loaded,
normally closed valves upon longitudinal movement
of the mandrel to open one of said valve members
to permit fluid to flow through the opened: valve
member and through the ports provided in the tubular
member.
11. A retrievable bridge plug, comprising:
a centrally bored body having upper and lower por-
tions;.
friction means carried by the body for engaging a well
casing;
upper and lower outer sleeves slidably disposed on said
body;
an upper set.and a lower set of slip members carried
by the upper and lower sleeves respectively;
expander means carried by the body intermediately of
said sleeves and adapted to actuate the slip members
into gripping engagement with the well casing there-
by anchoring the bridge plug within the casing;
drag means connected to the sleeves and being adapted
to frictionally engage the well casing;
upwardly and downwardly extending sealing members
carried by the upper portion of the body above said
slip members, said upwardly. extending sealing mem-
ber being responsive to a downwardly directed force
xerted by a fluid under pressure within the casing
above the plug to slide the body relative -to said
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sleeves whereby the expander means actuates the
lower set of slip members into gripping engagement
with the casing, said downwardly extending sealing
member being responsive to an upwardly directed
force exerted by a fluid under pressure within the
casing below the plug to slide the body relative to
the sleeves whereby the expander means actuates the
upper set of slip members into gripping engagement
with the casing, said sealing members also being re-
sponsive to a continued fluid pressure to pack-off the
fluid under pressure from the other portion of the
well casing;

valve means carried by the body and operable to direct
finid through the upper portion of the body when the
plug is moved longitudinally within the casing; and

means to preclude the expander means actuating either
set of slip members when the apparatus is moved
longitudinally within the well casing.

12, A bridge plug as defined in claim 11 wherein each

set of slip members comprises:

a plurality of circumferentially spaced slip shoes which
are provided with an outer portion adapted for grip-
ping engagement with a well casing and which are
connected to each of said sleeves through flat, spring-
like members, each of the slip shoes alsc being pro-
vided with an inner shoulder which is adapted to co-
operate with the expander means so that the =lip shoe
may be actuated into gripping engagement with the
well casing and the bridge plug may be anchored
therewithin.

13. A bridge plug adapted to be retrievably positioned

within a well casing, comprising: :

an elongated tubular body having upper and lower
portions and being adapted for longitudinal move-
ment within a well casing;

a plurality of circumferentially spaced drag members
carried by the lower portion of the body and adapted
to frictionally engage the well casing;

a sleeve means including an upper sleeve and a. lower
sleeve slidably positioned on the lower portion of
the body;

an upper set of slip members carried by the upper
sleeve and a lower set of slip members carried by the
lower sleeve, said upper and lower sets of slip mem-

ers adapted to be actuated into gripping engagement
with the well casing;

an expander means located on said body between said
upper set and lower set of slip members and adapted
to alternately actuate the upper and lower sets of slip
members;

a pluraiity of circumferentially spaced drag members
carried by the sleeve means and adapted to frictional-
ly engage the well casing;

upwardly and downwardly extending packing cups car-
ried by the upper portion of the body and adapted to
sealingly engage the well casing, the upper packing
cup being responsive to a fluid pressure exerted with-
in the well casing and above the bridge plug to slide
the body longitudinally within the sleeve means so
that the expander means actuates the lower set of
slip members into gripping engagement with the well
casing, said lower packing cup being responsive to
a fluid pressure exerted within the well casing and
below the bridge plug to slide the body longitudinal-
ly within the sleeve means so that the expander means
actuates the upper set of slip members into gripping
engagement with the well casing, each of said pack-
ing cups being further responsive to continued fluid
pressure to pack-off that pressure from the other por-
tion of the well casing;

valve means carried by the upper portion of the body
and adapted to permit fluid to flow through the up-
per portion of the body when the plug is moved
longitudinally within the well casing, whereby fluid
pressures on either end of the plug may be substan-
tially equalized;
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a mandrel slidably disposed within the body and adapt-

ed to operate the valve means; and

means cooperating with said mandrel to preclude actu-
ation of the sets of slip members when the plug is
moved longitudinally within the well casing.

14. A bridge plug as defined in claim 13 wherein the

means to preclude actuation of the sets of slip members
comprises:

a plate carried at the Jower end of the mandrel and
spaced from the lower ends of the sleeve means and
the body;

a plurality of downwardly extending, circumferentially
spaced limit pins carried by the lower portion of
the body;

a plurality of downwardly extending, circumferentjally
spaced limit pins carried by the sleeve means;

said plate being provided with a plurality of apertures
through which the limit pins slidably extend;

stop means on the limit pins to limit the distance the
plate is spaced from said lower ends of the body
and slecve means;

the plate cooperating with the limit pins to bring the
body and sleeve means into a desired alignment
during longitudinal movement of the bridge plug
within the well casing so that the expander means
is precluded from actuating either set of slip mem-
bers during said movement.

15. A bridge plug adapted to be retrievably positioned

within a well casing, comprising:

an elongated tubular body having upper and lower
portions and adapted for longitudinal movement
within a well casing;

a sleeve means including an upper sleeve and a lower
slesve which are slidably positioned on the lower
portion of the body;

a plurality of circumferentially spaced drag members
connecting the upper and lower sleeves in a spaced
relationship. and adapted to frictionally engage the
well casing;

an upper set of slip members carried by the upper
sleeve and a lower set of slip members carried by
the lower sleeve, said upper and lower sets of slip
members adapted to be actuated into gripping en-
gagement with the well casing for anchoring of the
bridge plug within the well casing;

an expander means carried by the body intermediately
of the upper and lower sleeves and adapted to alter-
nately actuate the upper and lower sets of slip mem-
bers; .

upwardly and downwardly extending packing cups car-
ried by the upper portion of the body and adapted
to sealingly engage the well casing, the upper packing
cup being responsive to a flnid pressure exerted within
the well casing and above the bridge plug to slide the
body longitudinally within the sleeve means so that
the expander means actuates the lower set of slip
members into gripping engagement with the well
casing and being responsive to continued fluid pres-
sure to pack-off that pressure from the portion of
the well casing below the bridge plug, said lower
packing cup being responsive to a fluid pressure ex-
erted within the well casing and below the bridge
plug to slide the body longitudinally within the
sieeve means so that the expander means actuates
the upper set of slip. members into gripping engage-
ment with the well casing and being responsive to
continued fluid pressure to pack-off that pressure
from the portion of the well casing above the bridge
plug; ’

valve means carried by the upper portion of the body
and adapted to permit fluid to flow therethrough
when the plug is moved longitudinally within the well
casing so that fluid pressures on eitber end of the

plug may be substantially equalized and foreign ob-

jects carried by the well fluid may easily pass aronund
the plug during longitudinal movement thereof;

~)
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a mandrel slidably disposed within the body and adapted
to operate the valve means;
means operated by the mandrel for bringing the sleeve
means and the body into a desired alignment during
longitudinal movement of the plug within the well cas-
ing so that the expander means is precluded from act-
uating the sets of slip members during said movement.
16. A bridge plug as defined in claim 15 wherein the
means to preclude actuation of the sets of slip members
comprises:
a plate carried at the lower end of the mandrel;
a plurality of downwardly extending limit pins carried
by the lower portion of the body;
a plurality of downwardly extending limit pins carried
by the sleeve means;

i8
said plate being provided with a plurality of apertures
through which the limit pins extend;
the plate cooperating with the limit pins to bring the
body and sleeve means into a desired alignment dur-
5 ing longitudinal movement of the plug within the
well casing so that the expander means is preciuded
from actuating either the upper set or lower sct of
slip members.
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