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1
PACKER APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates generally to packers >
used for isolating portions of a drill hole or the like and
more particularly, to inflatable packers of the type hav-
ing an expandable gland which may be inflated by a
fluid to cause the gland to engage the surface of the

surrounding hole in sealing relationship. 10

An inflatable packer of the type presently known in
the art consists generally of an elongate, rigid, inner
tubular member having packer head members mounted
at either end. Packer head members are generally annu-

lar in shape having diameters substantially exceeding 15

that of the inner tubular member. Opposite ends of a
tubular gland member are generally sealed to the outer
annular surfaces of the head members thereby enclosing
the inner tubular member within the gland member and

forming an annular cavity between opposed surfaces of 20

the inner tubular member and gland member. The inter-
nal tubular member provides structural integrity to the
packer and may also accommodate the flow of fluids or
interior pipe or wire placement or the like. The annular
cavity between the gland member and the inner tubular
member may be inflated with air to cause the packer
element to expand and engage the surface of a hole, pipe
casing, or other surrounding surface in which it is en

closed. '

Inflatable packers have been used in a variety of ap-
plications to bring about a supportive or sealing contact
between the packer gland and a portion of an elongate
hole while simultaneously providing means for access
to various zones along the length of the hole through
the packer inner tubular member. For example, inflat-
able packers have been used to support sealed sections
of casing pipe or drill pipe or a tubing string within a
borehole. Packers have also been used to support an
inner tubing string within an existing outer tubing
string. Inflatable packers have been used to isolate zones
within a borehole for testing, pumping and sampling
purposes and as an integral part of pneumatic sampling
and pumping systems. Packers have also been used to
plug off a portion of a hole or pipe or alternately, to seal
off a leaking portion of a sewer or waterpipe while
simultaneously providing a fluid passage therethrough
by means of two packers, one positioned on either side
of the leak, and conduit supported between the packers.
Packers have also been used in numerous other applica-
tions well known in the art. Prior to the present inven-
tion, each different use generally required a different
type of packer.

With prior art packers, the packer heads have been
considerably larger in diameter than the inner tubular
member in order to provide sufficient strength to cou-
ple the packer to other connecting elements while si-
multaneously providing an attachment surface for the
gland member. The problem with such an arrangement
lies in the fact that the overall dimensions of the packer
at the point of connection of the gland member to the
packer heads is considerably larger than the diameter of
the inner tubular member. Thus, there is a great size
differential between the diameter of the passage pro-
vided through the packer by the inner tubular member
and the diameter of the surrounding hole. This size
reduction in the packer passage, of course, limits the
amount of test conduit, etc. which can be inserted
through the inner passage or in case of pumping opera-
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2
tions, greatly limits the fluid flow rate through the hole
because of the restriction produced by the packer.

In existing packers testing cables, air lines, etc., are
often passed through conduit positioned in peripheral
bores in the head members and extending between the
heads through the annular cavity created by the gland
and the inner tubular member. The placement is necessi-
tated because of the lack of space within the inner tubu-
lar member. As a result, most such packers can only be
used for a single purpose because of their fixed conduit
configurations.

The inflatable gland of the packer has caused prob-
lems because of its tendency to rupture at high pressures
or when encountering sharp or uneven surfaces of the
type often associated with boreholes through rocky
layers. The use of reinforcing material has met with
only partial success in the past due to the fact that the
reinforcing material, if sufficiently strong to prevent
rupture of the gland has proven to be too unyielding to
provide adequate inflation in many circumstances.

Thus, a need exists for a packer having an inner pas-
sageway of a greater diameter with respect to the
packer outer diameter for providing improved fluid
flow capacity or instrument placement within the
packer. Such a packer should be adaptable to multiple
uses and easily converted from one use configuration to
another without major structural modifications. It is
also desirable to provide a packer having a reinforced
gland member which is capable of being inflated to high
pressures and used against uneven or rough surfaces
without rupture while simultaneously providing suffi-
cient expansion to cause proper sealing engagement
with a surrounding hole.

SUMMARY OF THE INVENTION

The present invention comprises an inflatable packer
having an inner tubular member, two head members
and an encompassing gland member. The head mem-
bers are attached to either end of the inner tubular mem-
ber and the gland member is attached at each end to a
portion of each head member. Each packer head mem-
ber comprises a body portion having an interior cavity
therein and an elongate sleeve portion extending axially

-inwardly from the body portion. Each head member

has an inner passageway therein coaxial and of substan-
tially equal diameter to that of the passageway in the
body portion. The outer diameter of the sleeve portion
is substantially smaller than that of the outer diameter of
the body portion and comprises the mounting surface
for the gland member. The inner tubular member com-
prises exterior threads on at least one end thereof which
are mateable with the interior threads provided in the
inner passageway of the body portion of at least one of
the packer heads. The gland member is mounted on the
outer surface of the sleeve portion of each packer head
by band means or the like providing a reduced packer
diameter with respect to packers of conventional con-
struction due to the reduced diameter of the sleeve
portion with respect to the diameter of the body portion
of each head. In one embodiment both packer heads are
attached to opposite threaded ends of the inner tubular
member in the manner above described. In another
embodiment one of the packer heads is provided with
O-rings at the surface of the inner passage of the body
portion whereby sliding sealing contact between the
packer head inner passage and the outer surface of the
inner tubular member is provided. The latter embodi-
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ment may be used in association with a reinforced gland
element to allow the gland to progressively shorten in
length as it expands during inflation.

The gland member may be inflated by air or other
fluid provided through a fluid passageway in at least
one of the two packer heads. The passageway may:
comprise a bore through the body portion of the head
which intersects one of the head inner passage at a point
axially inward of the area of threaded attachment of the
head and inner tubular means. The bore may be pro-
vided in a generally axially extending direction entering
the body portion at the end surface thereof and being
intersected by a second generally radially extending
bore. In another embodiment, the bore may be directed
generally axially with a slight radially inward inclina-
tion to provide intersection with the inner passage at the
aforementioned point. The surface of the head inner
passage and the outer surface of the inner tubular mem-
ber define an annularly shaped second portion of the
fluid passageway which is in fluid communication with
the first portion defined by the above described bores.
Fluid under pressure may be directed through the bores
and annular passageway formed by the surfaces of the
sleeve and inner tubular member to inflate an inflation
chamber defined by the inner surface of the gland mem-
ber and outer surface of the inner tubular member. This
inflation chamber, during deflated conditions, com-

. prises a very thin annular volume having a thickness
substantially equal to that of the sleeve portion of the
head. Thus, by providing a thin sleeve for gland attach-
ment, the total diameter of the apparatus is reduced
with respect to conventional apparatus. The sleeve also
coacts with the bore in the body to allow inflation of the
packer without separate conduit. Thus, the sleeve por-
tion serves the dual function of gland inflation means
and gland attachment means and achieves the result of
minimizing the external diameter of the packer with
respect to the tubular passageway provided in the inner
tubular member. The relatively larger diameter of the
passage through the inner tubular member achieved by
the improved head design allows all instrument and air
conduit, etc. to be passed through the inner tubular
member rather than between the inner tubular member
and the gland as in some conventional designs. As a
result, screw-in head caps of various configuration may
be inserted in one or both heads to change the packer
internal passage configuration to provide for multiple
applications.

The gland member in a reinforced embodiment
thereof comprises an inner bladder layer formed from a
resiliently expansible substance such as rubber or the
like. A second layer is formed by a reinforced wrap
wound at a predetermined angle with respect to the
longitudinal axis of the gland member. A third layer is
formed from reinforced wrap of identical material as
used in the second layer and provided at an orientation
opposite that to the second layer. It has been found that
such a wrapping allows the wrap material to change in
three-dimensional orientation with respect to the axis of
the gland member as the gland expands in such a man-
ner as to create an increased gland diameter in associa-
tion with a decrease in gland length. Such an orientation
is produced by a shifting in the position of the wrap
without an extension or contraction along the longitudi-
nal axis of the wrap itself. Thus, such a wrapping con-
figuration may be provided using a high strength, non-
stretching material such as the steel belting material
used in automobile tires, aramid, or the like. A third,
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4
fourth and subsequent pairs of wraps may be provided
as required to change the expansion characteristics of
the gland member and to provide additional resistance
to rupture.

Thus, it is an object of the invention to provide an
inflatable packer having an improved head configura-
tion which allows the internal diameter of the packer to
be maximized with respect to the outer diameter of the
packer.

It is another object of the invention to provide an
improved packer which may be used as a fixed end -
packer or as a movable end packer.

It is another object of the invention to provide a
packer having a reinforced bladder which is resistant to
rupture and yet sufficiently extensible to produce a
proper seal at the surface of a surrounding hole.

It is another object of the invention to provide a
packer which may be used in muitiple applications
without modification to the basic packer design.

It is another object of the invention to provide a
packer which may be produced at a relatively low cost.

It is another object of the invention to provide a
packer which may be provided in multiple lengths and
with glands having multiple pressure ratings.

It is another object of the invention to provide pack-
ers that may be ganged together to pack off a length of
hole.

BRIEF DESCRIPTION OF DRAWING

An illustrative and presently preferred embodiment
of the invention is shown in the accompanying drawing
in which:

FIG. 1 is an exploded perspective view of a packer
apparatus;

FIG. 2 is a plan view of a moveable end packer in a
deflated condition;

FIG. 3 is a plan view of a moveable end packer in an
inflated condition;

FIG. 4 is a plan view of a fixed end packer in a de-
flated condition;

FIG. 5 is a plan view of a fixed end packer in an
inflated condition;

FIG. 6 is a cross-sectional detailed view of one end of
a packer of the type illustrated in FIG. 1;

FIG. 7 is a detailed cross-sectional view of a portion
of a packer head; '

FIG. 8 is a detailed cross-sectional view of a sliding
end packer head;

FIG. 9 is a detailed cross-sectional view of a portion

of a packer head;

FIG. 10 is a cut-a-way prospective view of a packer
gland;

FIG. 11 is detailed plan view of a portion of a packer .
gland;

FIG. 12 is a detailed planned view of another portion
of a packer gland;

FIG. 13 is a cross-sectional end view of a packer
gland;

FIG. 14 is a perspective view of a packer adapter
plug;

FIG. 15 is a perspective view of another embodiment

_of a packer adapter plug;

FIG. 16 is a schematic drawing showing the use of
packers to isolate various zones within a borehole for
water sampling;

FIG. 17 is another schematic drawing showing detail
from a portion of FIG. 16;
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FIG. 18 is a schematic drawing showing the use of
multiple instruments in a portion of the drill hole iso-
lated by two packers;

FIG. 19 is a detail cross sectional view of a portion of
a packer head.

DETAILED DESCRIPTION OF THE
INVENTION

As illustrated generally by FIG. 1, the packer appara-
tus comprises an inner tubular means 12 having a cylin-
drical outer surface 13 and a cylindrical elongate pas-
sage 14 extending therethrough. Tubular means 12 is
constructed from a high strength structurally rigid
member such as standard pipe or the like and in one
embodiment comprises a threaded end portion 15, 16 at

either end thereof. A first head means 18 which allows-

coupling of the inner tubular means 12 to associated
structure, such as pipe 20, has a longitudinally extending
body portion 22 with a generally cylindrical outer sur-
face 23. A longitudinally sleeve portion 26 is integrally
formed or otherwise rigidly attached to the body por-
tion 22 and comprises a cylindrical outer surface 28
which intersects an annular axially facing abutment
surface 30 of the body portion 22. A central elongate
cylindrical passage 32 extends longitudinally through
the first head means 18 and comprises a threaded pas-
sage portion 34 adjoining a smooth passage portion 36
as illustrated in FIG. 6. The threaded passage portion 34
is positioned generally within the body portion 22 and
the smooth passage portion 36 is positioned generally
within the sleeve portion 26 extending a short distance
beneath the body portion 22. As illustrated by FIG. 8, a
second head means 40, positioned at the opposite end of
inner tubular means 12, FIG. 1, has the same general
exterior construction as the first head means having a
sleeve portion and a body portion 41, 42 with a cylindri-
cal sleeve outer surface 43 and cylindrical body outer
surface 44. A longitudinally extending central cylindri-
cal passage 33 passes from end to end of the second head
means 42 and may comprise various attachment means
for sealingly attaching the second head means 42 to the
intertubular means 12. As illustrated in FIG. 8, the
attachment means may comprise O-rings 46 positioned
in parallel O-ring annular grooves 45. The O-rings 46
provide sealing engagement with the outer surface 13 of
intertubular means 12. As illustrated by FIG. 8, a wip-
ing means such as annular wiping ring 48 may be pro-
vided in an annular wiping groove 47 and head portion
44 for the purpose of wipingly cleaning the outer sur-
face 13 of tubular member 12 as the head 40 slides back
and forth thereon. In another embodiment of the second
head means 40 as illustrated in FIG. 9, the inner passage
33 comprises a threaded portion ‘35 positioned within
body portion 42 which is matingly connected to
threaded portion 16 of inner tubular member 12, The
second head slideable attachment means shown in the
embodiment of FIG. 8 i§ used in association with a
slideable efid packer and the sétond head meaits fixed
ditachment means Which is illustrated in the efmbodi-
ignt of FIG. § i3 used in assoeiation with a fixed end
packer a8 deseribed in further detail hereinafier. As
showh by FIG. 1, a eylindrical gland means 50 having
& eylindrical eiiter iifface 53 and cylindsical pasia

ifieans 54 éxitiding from &iid 0 &nd theféof May be
constriicted if a series of layers s illustrated by FiGS.
10-13. In the éibodiment illusiratéd in FIGS: 10-13 the
gland membef comprises &i inner bladder élemént 51
constriicted from a resilient matefial such as rubber or
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the like which is inflatably and deflatably extendable
and substantially fluid impermeable. The bladder ele-
ment 51 serves the purpose of retaining a fluid therein as
discussed in further detail hereinafter while the outer
layers 53-61 function to prevent rupture of the inner
bladder 51. As illustrated by FIG. 11, a second layer is
formed by means of a tape like wrapping material 53
which is wound about the bladder 51 at an acute angle
“a” with respect to the longitudinal axis XX of the
gland 50. A second layer formed by wrapping material
§5 is reverse wound with respect to the first layer 53 by
positioning it at angle “a” with respect to the longitudi-
nal axis XX but in the reverse direction from the first
material §3. The cross wrapping of layers 53, 55 allows
the gland 50 to expand in a radial direction while short-
ening in a longitudinal direction by a shifting relation-
ship between the wrap layers 53, 5§5. Thus the material
used in wraps 53, 55 need not be longitudinally exten-
sionable about its own axis and may comprise a rein-
forced wrapping material such as aramid or steel rein-
forced belting having longitudinal wire members 63
passing therethrough as illustrated in FIG. 13. The
packer may be additionally reinforced by further layers
of wrapping (not shown) positioned at substantially the
same angle “a”. The additional wraps enable the packer
to withstand rupture either from a roughened surface
into which it comes in contact or from the internal
pressure within the gland itself. The packer inflation
characteristics may be varied by wraps 57, 59 posi-
tioned at acute angle “b” with respect to longitudinal
axis XX and extending only a few inches inward from
the gland ends 56, 58. By changing the wrap angle “b”,
and length of the wraps, the inflation contour of the
packer may be varied to achieve a predetermined shape
as required for various conditions. In one preferred
embodiment, the first two wraps 53, 55 are provided at
an angle “a” of substantially 25 degrees and the second
pair of short length wraps 57, 59 are provided at an
angle “b” of substantially 35 degrees. '

As illustrated by FIG. 6 and FIG. 8, the end portions
56, 58 of the gland 50 are sealingly mounted to the outer
cylindrical surface 28, 43 of sleeve portions 26, 41 re-
spectively by sealing band means 66, 68. The sealing

-band means 66, 68 may be of in a conventional type
‘which apply radially inwardly directed compressive

force against the gland end 56, 58 and sleeves 26, 41. As
illustrated by FIG. 6, a gas chamber means 70 is defined
by the inner cylindrical surface 72 of gland 50 and outer
cylindrical surface 13 of inner tubular means 12. During
a deflated condition, as illustrated generally by FIGS. 6,
2 and 4, the surfaces 71, 13 may be in touching contact
but as air or other fluid fills the chamber 70, it expands
as illustrated generally by FIGS. 3 and 5 pressing the
outer surface 52 of the gland 50 against the wall of the
surrounding hole 100 as illustrated generally in FIGS.
16-18.

Fluid is provided to the inner chamber 70 by means of
afi air passage represented generally by axially extend-
ing bore 80, radially extending bore 82 and annular
passageway 84 in FIG: 7 ahd 19 and by axially extend-
iig fadially inclined bore 81 and annular passage 84
illiistrated i FIG. 6. The annulaf passageway 84 is
defined by the inner surface 72 of sléeve 26 and the
outef siirface i3 of inner tubular metber 12. In one
preferred embodiment the dimension of the annular
passagéway 84 is apptoximately 0.010 inches. The por-
tion of thé pusiageway ifitersecting the outef suiface of
body ifiefiber 23 may be cofifiected 18 aif eonduit as by

i

i



4,455,027

7
screw and nipple means 88 and 89 mounted at the end
surface of body portion 22 illustrated generally in FIG.
6. Alternately, a fluid conduit 86 may be rigidly
mounted within the bore 80 as illustrated in FIG. 7 and
connected to an air line 110 as by conventional coupling
means 89, FIG. 3. .

As illustrated in FIGS. 2 and 3, the packer may be
constructed with one moveable end such as the type
shown in FIG. 8 and 18 whereby a reinforced bladder
50 of the type illustrated in FIGS. 10-13 may be pro-
vided to prevent rupture of the internal bladder ¢lement
51. Asillustrated in FIGS. 4 and 5, a packer 10 with two
fixed heads 18, 40, such as illustrated in FIGS. 6 and 9,
may also be used for various design and application
considerations.

As illustrated in FIGS. 16 and 17, the present packer
apparatus 10 allows multiple conduit 115 and multiple
air line conduit 116 to be passed through the interior
thereof for purposes such as for example sampling
water quality at various zones 118, 119 within a bore
hole 100. The basic packer apparatus 10 illustrated in
FIGS. 1-9 may be adapted for such use by employing a
multiple conduit adapter head cap 130 as illustrated in
FIG. 15. The adapter 130 may be threaded 138 to allow
connection to head 18 and may comprise a plurality of
transverse bores 32 therethrough to accommodate con-
duit 115 having substantiaily similar outer diameters to

. that of the inner diameters of the bores 132. Air supply
passages 134 for providing air or other fluid to expand
the bladder 50 of each packer 10 through air line con-
duit 116 may be provided in the adapter 130. Each
adapter bore 134 may be provided with sealing means
such as O-rings or the like (not shown) or threading
attachment means (not shown) to-sealingly secure the
conduit passing therethrough as required by a specific
application.

In a slightly different embodiment as illustrated by
FIG. 18, a single packer may be provided with a
threaded adapter head cap 140, FIG. 14, having exter-
nal threaded portion 141 and inner threaded conduit
bores 144 positioned therein for securing conduits 145
used for various functions such as pump effluent pas-
sage, electrical wire and the like. Various other adapters
may. of course be used depending upon the use of the
packer apparatus 10 are and within the scope of the
invention. o

It is contemplated that the inventive concepts herein
described may be variously otherwise embodied and it
is intended that the appended claims be construed to

" include alternative embodiments of the invention except

insofar as limited by the prior art.

What is claimed is:

1. Packer apparatus for packing off a portion of an

elongated surrounding hole comprising:

an inner elongated tubular means having a cylindrical
outer surface and a cylindrical elongated passage of
relatively large diameter for enabling flow of fluids
therethrough or placement of various structural
members therein, said inner tubular means having a
first threaded end portion with external threads on
said cylindrical outer surface;

a first head means threadably mounted on said
threaded end portion of said inner tubular means
for connecting said apparatus to other associated
structure and for attaching a gland means to said
inner tubular means and having a body portion
with a cylindrical outer surface of substantially
larger diameter than said cylindrical outer surface
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8
of said inner pipe means, a sleeve portion extending
axially from said body portion with a generally
cylindrical outer surface of lesser diameter than
said cylindrical outer surface of said body portion
and of greater diameter than said cylindrical outer
surface of said inner tubular means, a central elon-
gated passage extending through said body portion
and said sleeve portion of said first head means and
comprising a threaded passage portion and a
smooth passage portion,
said threaded passage portion in said central elon-
gated passage in said first head means being lo-
cated in said body portion and being threadably
engaged with said first threaded end portion of
said inner tubular means, and said smooth pas-
sage portion of said central elongated passage
being located substantially in said sleeve portion
and mounted circumjacent said cylindrical outer
surface of said inner tubular means axially adja-
cent said threaded end portion of said inner tubu-
lar means;

a second head means mounted on said inner tubular

means axially adjacent the end of said inner tubular
means distel said first threaded end portion for
connecting said inner tubular means to an elon-
gated expandable and contractable cylindrical
gland means and having a body portion with a
cylindrical outer surface of substantially larger
diameter than said cylindrical outer surface of said
inner tubular means and having a sleeve portion
extending axially from said body portion with a
generally cylindrical outer surface of lesser diame-
ter than said cylindrical outer surface of said body
portion of said second head means and of greater
diameter than said inner tubular means, and having
a central elongate passage means extending
through said second head means;

an elongated expandable and contractable cylindrical

gland means comprising resilient material mounted
circumjacent said inner tubular means for expan-
sion under pressure into engagement with a portion

of the surrounding hole and having a cylindrical -

outer surface of relatively large diameter approxi-
mately equal to the diameter of said cylindrical
outer surfaces of said body portions of said cou-
pling means, a cylindrical passage extending there-
through with a diameter approximately equal to
the diameter of said outer cylindrical surface of
said inner tubular means, opposite end portions
mounted circumjacent said sleeve portions of said
first and second head means in compressive sealing
engagement therewith; band means mounted in
compressive engagement with and circumjacent
each end portion of said elongated expandable and -
contractable gland means in axial alignment with
said sleeve portions of said head means for holding
said end portions of said gland means in fixed axial
relationship to said head means and for causing
compressive sealing engagement therebetween;

expansion chamber means located between and de-

fined by said outer cylindrical surface of said inner
tubular means and an inner cylindrical surface of
said gland means for receiving a quantity of fluid
under pressure to cause expansion of said gland
means;

expansion fluid passage means in fluid communica-

tion with said expansion chamber means and sealed
relative said inner tubular means cavity for supply-
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ing fluid under pressure to said expansion chamber
means, said expansion fluid passage means compris-
ing an annular fluid passage portion between said
sleeve portion on said first head means and said
outer cylindrical surface on said inner tubular
means.

2. The invention of claim 1 wherein said tubular
means comprises a second threaded end portion,
wherein said second head means is operably mounted
on said second threaded end portion of said tubular
means.

3. The invention of claim 2 said second head means
being of the same size, shape and construction as said
first head means.

4. The invention of claim 1 wherein said sleeve por-
tion of said first and second head means comprise raised
griping means on the outer surface thereof for ensuring
sealing gripping contact with said gland means.

S. The invention of claim 1 wherein a portion of said
second head means central elongate passage means is in
sliding sealing engagement with said outer cyhndrlcal
surface of said inner tubular means.

6. The invention of claim 5 wherein said second head
means comprises O-ring means in said central elongate
passage means for sealingly slidingly engaging said
outer cylindrical surface of said inner tubular means.

7. The invention of claim 6 wherein said second head
means further comprises wiping means operably
mounted within said central elongate passage means
axially outward said O-ring means for wipingly clean-
ing said outer surface of said inner tubular means.

8. The invention of claim 1 wherein said expansion
fluid passage means comprises a bore portion passing
between an outer surface of said body portion of said
first head means and said annular fluid passage portion,
said annular fluid passage portion extending beneath a
section of said body portion of said first head means.

9. The invention of claim 8 wherein said bore portion
of said expansion fluid passage means comprises a first
generally axially extending bore passing through the
outer end surface of said body portion and a second
generally radially extending bore intersecting said first
bore and said annular fluid passage portion.

10. The invention of claim 8 wherein said bHore por-
tion comprises a substantially axially extending, radlally
inwardly inclined bore.

11. The invention of claim 1 wherein said gland
means comprises:

a first layer comprising a resiliently expansmnable
inner bladder means for sealingly retalmng fluid
therein;

a second layer encompassing said first layer compris-
ing a first overlapping wrap means said first wrap
means positioned at a first acute angle relative the
longitudinal axis of said gland. means; and

a third layer encompassing said second layer compris-
ing a second wrap means said second wrap means
being reverse wrapped relative said first wrap
means at the same acute angle relative said longitu-
dinal axis as said first wrap means; said first wrap
means and said second wrap means comprising a
reinforced substantially nonexpandable material.

12. A reinforced gland device for an inflatable
packer, said gland device being of a generally cylindri-
cal shape and sealingly mounted at either end to a
packer head device and comprising:
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a first layer comprising a resiliently expansionable
inner bladder means for sealingly retaining fluid
therein; .

a second layer encompassing said first layer compris-
ing a first overlapping wrap means said first wrap
means positioned at a first acute angle relative the
longitudinal axis of said gland means; and

a third layer encompassing said second layer compris-
ing a second wrap means said second wrap means
being reverse wrapped relative said first wrap
means at acute angle relative said longitudinal axis

said first wrap means and said second wrap means
comprising a reinforced substantially nonexpand-
able material;

said second layer and said third layer being substan-
tially axially coextensive with said first layer
whereby said first layer is shielded from puncturing
contact with sharp objects in portions of a bore

.hole in which the packer is mounted;

a fourth layer encompassing end portions of said third
layer comprising a third wrap means wrapped at a
second acute angle relative said longitudinal axis;

a fifth layer encompassing said fourth layer compris-
ing a fourth wrap means reverse wrapped relative
said third wrap means at said second acute angle
relative said longitudinal axis;

said third wrap means and said fourth wrap means
comprising a reinforced substantially nonexpand-
able material;

said third and fourth wrap means providing increased
radial resistance to expansion at said end portion
for providing a predetermined expanded configu-
ration to said gland member.

13. The invention of claim 12 wherein said first acute
angle in less than 26° and said second acute angle is less
than 36°,

14. A reinforced gland for an inflatable packer said
gland device being of a generally tubular construction
and sealingly attached' at a first end to a fixed packer
head device and sealingly attached at a second end to a
moveable packer head device comprising:

a resiliently expansionable inner bladder means for
sealingly retaining fluid therein;

a first set of reinforcing wrap means for wrappingly

.. shieldingly encompassing said inner bladder means
and being substantially coextensive therewith said
first set of reinforcing wrap means being con-
‘structed of a substantially nonexpansionable mate-
rial;

a second set of reinforcing wrap means provided in
encompassing relationship with end portions of
said first set of reinforcing wrap means for rein-
forcmg said end portions of said gland for provid-
ing a relatively smooth expansion profile from end
to end thereof.

15. Packer apparatus for packing off a portion of an

elongate surrounding hole comprising:

an inner elongate tubular means having a first end and
a second end and having an elongate cavity extend-
ing longitudinally therethrough;

a first head means for attaching said packer apparatus
to a conduit extending into the hole operably
mounted on said first end of said elongate tubular
means and having an axially outwardly positioned
tubular body portion mounted in sealed annular
relationship with an exterior surface portion of said
inner elongate tubular means, an having an axially
inwardly positioned sleeve portion integrally
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formed with said body portion and encompassing
an exterior surface portion of said inner tubular
means in radially spaced apart relationship there-
with whereby an annular sleeve enclosure is de-
fined by said encompassed exterior surface portion
of said inner tubular member and said encompass-
ing sleeve portion;
an elongate expandable and contractable cylindrical
gland means for expansion under pressure into
engagement with a portion of the surrounding
hole, said gland member being mounted in annular
enclosing relationship with said inner tubular
means and fixedly attached at a first end thereof in
annular sealed relationship with an exterior surface
of said first head means sleeve portion, and having
a second end mounted in sealed relationship rela-
tive said inner tubular means; and
fluid passage means for and expansion chamber de-
fined by an inner surface of said gland means and
an outer surface of said inner tubular means en-
closed by said gland means, said expansion cham-
ber being in fluid communication with said annular
sleeve enclosure;
expansion fluid passage means in fluid communica-
tion with said expansion chamber means and sealed
relative said inner tubular means cavity for supply-
ing fluid under pressure to said expansion chamber
means for inflating said gland comprising expan-
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12
sion fluid conduit means for transmitting expansion
fluid to said first head means and bore means in said
body portion of said first head means in fluid com-
munication with said expansion fluid conduit
means and said annular sleeve enclosure.

16. The invention of claim 15 said expansion fluid
conduit means being positioned exterior of said inner
tubular means tubular cavity.

17. The invention of claim 16 further comprising first
head insert means matingly insertable into said first
head tubular body portion for accepting a first set of
conduit in axial bore portion thereof.

18. The invention of claim 17 further comprising a
second head insert means removeably interchangeable
with said first head insert means for supporting a second
set of conduit in axial bore portions thereof, said second
head insert bore configuration being different from said
first head insert bore configuration.

19. The invention of claim 17 wherein said first head
insert comprises a plate threadingly mateable with said
first head insert.

20. The invention of claim 1 wherein said second
head comprises second head inflation fluid passage
means for passing inflation fluid to a second packer
apparatus.

21. The invention of claim 20 wherein said second

head is of identical construction to said first head.
. * * % % *



