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: 'This invention relates generally to packers:for
oil wells. and specifically to the type of packers
known as retainers for cementing, washing and
acidizing operations in a well bore. o
b . It is the principal object of my present inven-
tion to provide an improved packer. capable - of
efficient use in cementing, washing and acidizing
operations in a well bore, either cased or un-
. cased, which device may:be set for operation at
10 any desired point in a well bore by means of fluid
pressure, and after. it has performed its function,
J'itl'. xlnay be readily retrieved or removed from the
ole. . . L
. In practicing the invention, I provide a packer
15 or retainer including an elongated, hollow, ¢y~
lindrical packer body of rubber or like flexible
material vhich is stationarily fixed at one end
to0.a hollow mandrel and telescopically connected
. thereto at the opposite end. The packer is con-
90 nected to the lower end of a string of running in
tubing to enable the packer to be lowered into a
well - bore to the selected position. When this
position is reached, the packer body may be ex-
panded into packing relation to the casing or wall
28 of the hole by pump pressure through the run-
ning in string. A cementing, washing or acidizing
operation may then be carried on through. the
running in tubing and the pacKer. Thereafter
the packer body may be collapsed so that it may
30 be removed from the hole along with the running
in string. : : :

One form which the invention may assume is
exemplified in the following description and il-
lustrated by way-ef example in the accompanying

35 drawing, in which: :

Fig. 1 is a view partly in section and partly in
elevation of a packer or retainer embodying the
preferred form of my invention ‘and shown in the
condition- which ‘it assumes when it-is run into

40 the well bore.. =~ o i Ll e

Fig. 2 is a similar view: showing:the packer ex-
panded. in:a well bore and ready: for:cementing,
washing or acidizing operations. . Tl
< Pig.: 3 is a slightly enlarged fragmentary view

45 showing the position. of the parts ‘thereofafter
-the. packer.body ‘has been: ‘collapsed: for removal
from the hole. "~ EON R SIS

.. Referring. more .particularly:to.the accompany=
ing drawing, A indicates a’ ‘packer’ or- retainer

60 capable of use in cementing, washing; -acidizing

" and other similar:operations in a“well: bore.” ‘Tt
'shouldbe -pointed: out 'here thatthis-packer: is
capablé:of ‘use: ir

.- 'or in: open’hole, as'is desired, and:operates ‘with

86 aqual efficiency upder:eit\he‘r condition:i =5 & fte
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~blank or.‘perforated: casing,
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Angeles; Calif.,assignor

(CL 166—13) . ‘ ‘
The .packer. or retainer A: comprises a hollow
tubular mandrel :11; the upper.-end of which is
open and :surrounded by a lock nut or head as
illustrated, : Surrounding this mandrel 1 in.con-
centric relation thereto is a packer body 10 which
is-a hollow cylindrical body formed of rubber or
like flexible. material, so- that the packer 10.s
expansible -but. will retract: to.its normal condi-
tion due to its inherent: resiliency. The :packer -
body. 10 may. be:of any desired length to suit the 10
conditions under which the packer is to be oper-
ated. : S : -
The packer |0 is fixed to an upper head 12 by
means of an upper clamping ring 16.. The upper .
head (2 is telescopically mounted on the mandrel 15.
11 and .a gland structure 14 is. provided to pre-
vent leakage between the mandrel and the head
12.. . The head 12 is connected to a running- in
string of tubing 8 by means of a hollow sub 8.
By this medium, the entire packer or retainer'may
be suspended from the running in string and run
in the hole or pulled out of the hole as. desired.
The lower end of the packer body 10 is secured
to a lower head 15 by means of a lower clamping
ring 17 as illustrated. Fixed to the lower head
at its lower end is a valve body 18 having a con-
centric port (9 extending therethrough with a
valve seat at its lower end and with which -a
back-pressure, poppet type valve 20 cooperates.
The back-pressure. valve 20 is fitted with a valve
spring 21 which normally: tends: to maintain the.
valve seated upwardly against the seat of the valve
port 19. It will be noticed that the portion of
the valve body (8 below the valve port 19:is
spider-like so that fiuid discharging -downwardiy
through the port 19.may discharge into the well
bore below the packerror;.r.etaine:. g L
Tt is desired, when running the. packer into the
hole, -to maintain ;the. back-pressure valve- 20
open, and for this purpose: the valve: stem of :the
back-pressure valve ,20‘,reciprocate,s«in,a guide 22
formed at the lower end:of the. spider-like:por-
tion of -the valve body :18. This-guide 22 is:ad-
justable:in the body i8 to adjust:the tension of
the valve spring- 21, and to maintain if;in prope

adjustment, a set screw 23:is provided. i D
./ To.. maintain - the.: back=pressure  Valve.: open
againstthe- action of. the: spring 2i; when-the
packer or.retainer ds-héing:run-into:a -well.bore, :
the stem. of the valve:2 is provided :with:&-cir:
cular : groove: near itsslower:end, and:ithe-bore : .
of -the valve stem:guide: 22 »ijs“.-fsli,gh,tly'-:chamf,ered

at its:lower extremity;to; enable a ball:latch:24 to
ve.inserted: therein; which will:hold. the:valve;20 -
open iwhile;: the packer:or be! ;
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into the well bore. However, it is obvious that
when circulation is started, that the valve 20 will
move downwardly to some extent, allowing the
ball 24 to drop out so that when the pressure
is relieved, the spring Z{ will be enabled to seat
the valve. ‘

It will be noticed that the packer body 10 is
of a diameter somewhat greater than the man-
drel 1§ so as to provide a bressure chamber there-
between, the ends of which are defined by the
head members 12 and (5. Between the head
members, the mandrel (1 is formed with a series
of inflating valve ports 25 and a sleeve type of
inflating valve 26 is brovided, which valve is
formed of rubber so that when the pressure in
the mandrel is greater than the pressure in the
pressure chamber, the sleeve valve 26 will expand
and allow fluid pressure to he built up in the pres-
sure chamber through the ports 25, and thereby
expand the packer body 10, However, the sleeve
valve 26 prevents bleeding of the pressure cham-
ber through the ports 25, should the pressure in
the pressure chamber be greater than the pres-
sure in the mandrel.

To deflate or contract the packer body I8,
after it has been expanded into packing relation
with the wall of the hole, or with the casing,
bleeder ports 27 are provided in the lower head
I5 which lead to the interior bore of the head 5.
Leading from this interior bore of the head 15§
outwardly through the head, are bleeder ports
28. Both sets of these ports are covered at the
interior bore of the head {5 by means of a bleeder
valve ring 29 normally held in position obstruct-
ing these ports by means of g shear pin 29q.

When it is desired to render the bleeder ports
27 and 28 effective, a trip ball 38 is dropped down
the running in string of tubing and lands on
the ring-like bleeder valve 28, and the pressure
built up behind the ball 30 shears the shear pin
29q and shifts the bleeder valve ring to open posi-
tion, uncovering the ports 27 and 28 to establish
communication between the pressure chamber
and the space surrounding the exterior of the
packer. Thus, the fluid Dpressure in the packer
will be bled, collapsing the same and enabling
lZhe entire device to be removed from the well

ore.

To protect the upper end of the packer body
10, when it is being removed from the hole, and
for other purposes, T provide a series of flat spring
arms 30a. The upper ends of these spring arms
30a are attached to the head 12 and depend
downwardly, there being a considerable number
of these arms to form a shield as illustrated.
However, when the backer expands, the free ends
of these arms are moved outwardly as illustrated
in Fig. 2, due to their connection with the head
12 and due to their inherent flexibility.. ’

In operation of ‘the device, it is constructed
and assembled as shown  in the drawing and is
connected to the lower end of a string of running
in tubing 8. At this time the valve 20 is held
slightly open to allow the by-pass of fluid up-
wardly through the device, while ii is being run
into the well bore. When the device has reached
the point of operation, the pumps are com-
menced and pressure is built up which imme-
diately causes the valve 20 to move downwardly
suficiently to enable the ball 24 to drop out and
unlatch the valve 20, so that the same may seat.
As this pressure is continued, fluid pressure is
built up in the pressure chamber, causing expan-
sion of the packer body 10 into packing relation
with the easing or bore

as the case may be. The.
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distention or foreshortening of the packer body
may be accomplished due to the telescopic con-
nection between the head 12 and the mandrel i1.

After the packer body has been expanded by
fluid pressure, the desired operation may be per-
formed through the packer. That is to say,
washing fluid. may be pumped downwardly
through the running in string 8, the hollow
mandrel {1, opening the valve 20, and discharg-
ing into the bore below the packer. This fluid

may discharge outwardly through the screen cas-’

ing and upwardly around the same to wash it.
Of course, that portion of the screen casing cov-
ered by the packer body 10 will be blanked off
thereby. If a cementing operation is desired,
cement slurry may be pumped downwardly
through the device in a similar manner and into
the well bore below the packer, the back-pressure
valve and the’ packer body preventing it from

passing upwardly past the packer. In a similar 2

manner an acidizing operation may be con-
ducted.

After the operation has been performed, and
it is desired to remove the packer from the hole,
the trip ball 30 is dropped downwardly through
the running in string and through the mandrel
1 until it seats on the bleeder valve ring 29.
Pump pressure then built up in the mandrel 11
will be exerted against the ball sufficiently to
shear the pin 29¢, shifting the bleeder valve to
an open position uncovering the bleeder ports
27 and 28. The fluid pressure in the pressure
chamber may then bleed through the ports 27
and 28, causing collapsing of the packer body 10.
The running in string may then be pulled from
the hole, retrieving the entire packer or retainer A.

From the foregoing it is obvious that I have
provided a very simple and efficient device for
carrying on cementing, washing, acidizing and
analogous operations in a well bore, and while I
have shown the preferred form of my invention,
it is to be understood that various changes may
be made in its construction by those skilled in the
art without departing. from the spirit of the in-
vention as defined in the appended claims.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. An apparatus of the character described
comprising an axially contractible and extensible
body structure having an annular head member
and a tubular body member depending from said
head member and having a fluid-tight telescopic
sliding engagement in the bore thereof, and a
tubular expansible packer body surrounding said
depending tubular body member and connected
at its opposite respective ends to said head mem-
ber and to said depending tubular body member.

2. An apparatus of the character described
comprising a tubular mandrel having an open
upper end, back-pressure valve means control-
ling the lower end of said mandrel, a tubular ex-
pansible packer body surrounding the mandrel
and fixed thereto at its lower end, a telescopic
connection between the upper end of the packer
body and the mandrel, said connection prevent-
ing the by-pass of fluid between the mandrel and
the packer body, and valve controlled ports in
the mandrel to enable fluid pressure built up in
the mandrel to be exerted between the mandrel
and the packer body to expand the latter.

3. An apparatus of the character described
comprising an axially contractible and extensible
body structure having an annular head member
and a tubular mandrel depending from said head
member and having a fluid-tight telescopic slid-

25

30

35

60

75



10

15

20

25

30

2,106,658 3

ing engagement in the bore thereof, and a tubu-
lar expansible packer body surrounding sald de-
pending tubular mandrel and connected at its
opposite respective ends to said head member and
to said depending tubular mandrel, said mandrel
having ports formed therein at a point between
the'ends of the packer body to enable fluid pres-
sure built up in the mandrel to be exerted be-
tween the mandrel and the packer body to ex-
pand the latter.

4, An apparatus of the character described
comprising an axially contractible and extensible
body structure having an annular head member
and a tubular mandrel depending from said head
member and having a fluid-tight telescopic slid-
ing engagement in the bore thereof, a tubular
expansible packer body surrounding said depend-
ing tubular mandrel and connected at its oppo-
site respective ends to said head member and to
said depending tubular mandrel, said mandrel
having ports formed therein at a point between
the ends of the packer body to enable fluid pres-
sure built up in the mandrel to be exerted be-
tween the mandrel and the packer body to ex-
pand the latter, and check-valve means con-
trollirig said ports to prevent reduction of pres-
sure between the mandrel and packer body
through said ports. :

5. An apparatus of the character described
comprising an axially contractible and exten-
sible body structure having an annular head
member and a tubular mandrel depending from
said head member and having a fluid-tight tele-
scopic sliding engagement in the bore thereof,
and a tubular expansible packer body surround-
ing said depending tubular mandrel and con-
nected at its opposite respective ends to said head
member and to said depending tubular mandrel,
a back-pressure valve controlling the lower end

" of said mandrel, and check-valve means control-

ling said ports to prevent the reduction of pres-
sure between the mandrel and said packer body
through said ports.

6. An apparatus of the character described
comprising a body structure having an upper

annular head member and a tubular mandrel

depending from sald head member and having
at its lower end a lower annular head ‘member,
the upper portion of said mandrel having a
fluld-tight telescopic sliding engagement in the
bore of said upper head. member, a back-pres-
sure valve carried by the lower head member to
control flow of fluid through said mandrel, and
a tubular expansible packer body surrounding
the depending mandrel and connected at its re-
spective opposite ends to said upper and lower
head members, said mandrel having ports formed
therein intermediate said head members to en-
able pressure built up in the mandrel to. be ex-
erted between the mandret-and said packer body
to expand the latter. ° .

7. An apparatus of the character described
comprising a body structure having an upper
annular head member and a tubular mandrel de-
pending from said head member and having at
its lower end a lower annular head member, the

* upper portion of said mandrel having a fluid-

70

tight telescopic sliding engagement in the bore
of sald upper head member, a back-pressure valve
carried by the lower head member to control flow
of fluld through said mandrel, a tubular expan-
sible packer body surrounding the depending
mandrel and connected at ifs respective oppo-
site ends to said upper and lower head members,

sajd mandrel having ports formed therein inter-

.
-
.
S

mediate sald head members to enable pressure
built up in the mandrel to he exerted between
the mandre! and said packer body to expand the
latter, and valve means controlling said ports to
prevent the flow of fluid from between the man-
drel and said packer body back into said mandrel.
8. An apparatus of the character described
comprising a tubular mandrel having an open
upper end, a lower head member fixed to the
lower end of the mandrel, a back-pressure valve 10
carried by the lower head member to control the
flow of Aluid through the lower end of the man-
drel, an upper head member telescopically
mounted on the mandrel in fluid-tight relation-
ship thereto, a tubular packer body mounted con- 15
centrically about the mandrel and secured at its
lower end to the lower head member and at
its upper end to the upper head member, means
for connecting the upper head member to a
string of running in' tubing, said mandrel hav- 20

[

- ing ports formed therein intermediate said head

members to enable fluid pressure built up in the
mandrel to be exerted between the mandrel and
said packer body to expand the latter, said lower
head member having bleeder ports formed there- 25

‘in to bleed the fluid pressure from between the

space intermediate the mandrel and the packer
body, bleeder valve means normaslly closing sald
ports, and means for operating said bleeder valve

- means after the device has been positioned in 30

a well bore to open said bleeder ports.

9. An apparatus of the character described
comprising a tubular mandrel having an open
upper end, o lower head member fixed to the
lower end of said mandrel, a back-pressure valve 35
carrled by the Jower head member for control-
ling the flow of fluid into the lower end of said
mandre], an ‘upper head member telescopically
mounted on the mandrel adjacent its upper end,

a tubular packer body secured at opposite ends 49
to said head members and surrounding said man- :
drel and of a diameter greater than said man-
drel to provide a pressure chamber therebetween,
sald mandrel being formed with ports in register
with sald pressure chamber, valve means con- 45
trolling said ports and opening only when the
pressure in the mandrel is greater than the pres-

‘sure in the pressure chamber, said lower head

member being formed with bleeder ports com-
municating with the pressure chamber and with 59
the well bare exteriorly of said lower head mem-
ber, bleeder valve means normally in closed po-
sition and closing said ports, means for operat-
ing said bleeder valve means after the apparatus
has been lowered in a well bore for moving said g5
bleeder valve means to open position unobstruct-
ing said ports to enable collapsing of the packer
body, and means for connecting the upper head
member to a string of running in tubing.

10. An apparatus of the character described 60
comprising a tubular mandrel having an open
upper end, a lower head member fixed to the
lower end of said mandrel, a back-pressure valve
carried by the lower head member for control-
ling the flow of fluid into the lower end of said g5
mandre]l, an upper head member telescopically
mounted on the mandrel adjacent its upper end,

a tubular packer body secured at opposite ends
to said head members and surrounding said man-
drel and of.a-diameter greater than said mandrel 79
to provide a pressure chamber therebetween, sald.
mandrel being formed with ports in register with
said pressure chamber, valve means controlling

. said ports and opening only when the pressure

in the mandrel is greater than the pressure in the 75
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pressure chamber, said lower head member being-

formed with bleeder ports communicating with
the pressure chamber and with the well bore ex-
teriorly of said lower head member, bleeder valve
means normally in closed position and closing
said ports, means for connecting the upper head
member to a string of running in tubing, a ball
valve member adapted to be dropped down the
running in string of tubing and through the man-
drel and to engage said bleeder valve means to
move the same to open position.

11. A device of the character described com-
prising a tubular member having an open upper
end, a lower head member connected to the lower
end of said tubular member, back-pressure valve
means carried by the lower head memiber to con-
trol the flow of fluid into the lower end of said
tubular member, an upper head member slidably
mounted on the tubular member, means for con-
necting the upper head member to a string of
running in tubing, a tubular expansible packer
hody connected at its opposite ends to said head
members and surrounding the same and capable
of expansion by fluid pressure built up in the
tubular member, and a series of flexible mem-
bers secured to the upper head member and de-
pending downwardly a distance over the upper

2,106,658

end of the tubular packer body and capable of
expanding and contracting therewith.

12. A device of the character described com-
prising a tubular member having an open upper
end, a lower head member connected to the lower
end of said tubular member, back-pressure valve
means carried by the lower head member to con-
trol the flow of fluid into the lower end of said
tubular member, an upper head member slid-
ably mounted on the tubular member, means
for connecting the upper head member to a string
of running in tubing, a tubular expansible packer
body connected at its opposite ends to said head
members and surrounding the same and capable
of expansion by fluid pressure built up in the
tubular member, a series of flexible members se-
cured to the upper head member and depend-
ing downwardly a distance over the upper end
of the tubular packer body and capable of ex-
panding and contracting therewith, valve con-
trolled means enabling fluid pressure to be built
up between the tubular member and the packer
body from within the tubular member, and valve
controlled means for enabling reduction of the

10
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pressure between the tubular member and the -

packer body.
CLARENCE E. BURT.



