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This invention relates to improvements in packer unit
and packing ring for pipe testing apparatus. The prin-
cipal objects of this invention are:

First, to provide a packer unit capable of withstand-
ing substantially greater pressures than packer units here-
tofore available,

Second, to provide a packer unit which is not damaged
in use and which can be repeatedly used.

Third, to provide a radially extensible and axially com-
pressable packer unit and ring which will not be extruded
and torn between the abutment of the packer unit and
the wall of a well in which the unit and ring is mounted.

Fourth, to provide novel and inexpensive means for
reinforcing a packer ring to firmly support the ring on
an abutment while permitting radial expansion of the
ring on the abutment.

Fifth, to provide a packer ring with metallic reinforcing
clements arranged to abut against the supporting abut-
ment and well wall in which the ring is mounted to pre-
vent damage to the ring by these members.

Other objects and advantages of the invention will be
apparent from a consideration of the following descrip-
tion and claims. The drawings illusirate one use of the
packer unit and one form of reinforcing element incor-
porated in the packer ring and unit,

Fig. 1 is a fragmentary longitudinal cross sectional
view through a section of a well with a well testing appa-
ratus and packer unit embodying the invention mounted
therein.

Fig. 2 is a perspective view of one form of packer ring
employed in the packer umit shown in Fig. 1.

Fig. 3 is an enlarged fragmentary vertical cross sec-
tional view through the upper packer unit shown in Fig. 1
and showing the packer unit in retracted non-sealing posi-
tion with respect to the well wall,

Fig. 4 is a fragmentary vertical cross sectional view
similar to Fig. 3 but showing the packer unit in extended
sealing engagement with the well wall.

Fig. 5 is a fragmentary cross sectional view showing
the operative relationship between the packer unit and
the weil wall with the lower packer unit in extended con-
dition corresponding to the condition illustrated in Fig. 4.

It has heretofore been demonstrated that well pipes
and tubes and particularly the joints therein may be effec-
tively tested by inserting axially spaced packer units into
the pipe and introducing liquid under hydraulic pressure
between the packer units to expand the packer units into
sealing engagement with the walls of the pipe and exert
test pressure against the intervening portion of the pipe
wall to test the pipe for leaks. Apparatus for perform-
ing this test operation is illustrated in Fig. 1 in which 1
represents an outer well casing and 2 represents an inner
well tubing made up of pipe sections 2A and 2B con-
nected by coupling sleeves 3. The inner tube 2 is sup-
ported within the case 1 by a grip collar 4 and a hollow
test rod 5 extends into the tube 2 from a fluid coupling 6
adapted to introduce fluid under pressure into the tube
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from a fluid pressure source 7. A gage 8 is connected
to indicate the pressure in the tube. The test tube 5 has
a downwardly facing radially extending shoulder 9 formed
thereon and constituting a fixed abutment that is spaced
radially from the inner wall from the pipe 2. An exten-
sion rod 10 conmected to the bottom of tube 5 is pro-
vided with an upwardly facing radially extending shoulder
11 constituting a lower fixed abutment on the test tube.
Axially adjustably mounted on the lower end of the test
tube as by being threaded thereon is an upper movable
abutment 12 disposed in opposed relation to the upper
fixed abutment 9. A similar lower movable abutment 13
is mounted on the lower end of the extension rod 10
in opposed relationship to the lower fixed abutment 11.
An upper packer unit 14 is sleeved around the test tube 5
between the upper fixed end movable abutments and a
compression spring 15 holds the packer unit against the
upper fixed abutment. A lower packer unit 16 is urged
against the lower fixed abutment 11 by a compression
spring 17 bearing between the lower packer unit and the
lower movable abutment 13. The lower end of the
hollow test tube 5 is provided with a port 18 opening
between packer units to exert hydraulic pressure on the
packer units and on the inside of the pipe between the
packer units. The structure thus generally described is
old and is not claimed as a part of this invention except
as the structure is improved by elements which will now
be described. .

The packer units 14 and 16 consist of a plurality of
axially inner packer rings 19 and axially outer end packer
rings 20. All of the packer rings are formed of deform-
able elastic material such as rubber or synthetic plas-
tic and desirably have beveled edges 20 to facilitate axial
compression and radial expansion of the packer rings
and units.

It is pointed out that the fixed abutments 9 and 11 are
spaced radially from the inner wall of the pipe 2 and
that the packer units and rings in their uncompressed
condition are similarly spaced from the wall of the pipe
to permit easy movement of the packer units within the
pipe. When the packer units are radially extended they
must bridge the annular space between the fixed abut-
ments and the wall of the pipe. In order to permit the
packer units and rings to be subjected to the high pressures
such as are encountered in deep oil wells for testing the
inner pipe at corresponding pressures, the axially outer
packer rings 20 are provided with metallic reinforcing
ring 22 which are expansible with the elastic material of
the rings and of sufficient radial width to bridge the
annular space between the fixed abutments and the pipe
wall,

The form of reinforcing ring 22 as illustrated in Figs. 1
to 5 consists of a plurality of segmental pieces or sections
23 having a flat annular end face 24 in slidable abutting
relation with the fixed abutments 9 and 11 and a generally
cylindrical outer surface 25 adapted to seat against the
inside walls of the pipe 2. Within the body of the ring
2§ the cross section of the segments is desirably curved
irregularly as at 23A to provide increased bonding area
and a good gripping engagement with the elastic material
of the end packer rings and it is desirable but not neces-
sary to bond the segments 23 to the elastic material of
the rings. The ring segments 23 have beveled axially
overlapping ends 26 that are separated by thin layers of
the elastic material of the packer ring as at 27. It is thus
possible for the reinforced rings 22 to expand radially
with the packer rings as the packer rings are axially com-
pressed. Desirably but not necessarily a substantial por-
tion of the end packer rings 20 is disposed on the inside
of the reinforcing rings 22 as at 28 to assist in retracting

the segments of the reinforcing ring when axial pressure

is released from the packer units.
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With the reinforcing ring incorporated in the end packer

ring of the packer unit as described, the end packer ring
cannot be forced or extruded into the annular space be-
tween the fixed abutments and the pipe walls as was
heretofore: common-and not only will- the packer unit
withstand much higher pressures: but-it will wear longer
because there can -be no-damage-to the-end-packer ring-
by reason of the ring being squeezed- and cut between
the fixed abutment and the pipe wall. )

Having- thus: described the invention; what is claimed
to be new and what is desired to be secured by Letters
Patent is:

1. A packer unit for-a well comprising, a- rod adapted
to be inserted into the well and having a radially extend-
ing axially facing shoulder, a plurality of annular rings-
of deformable material sleeved around said rod with the
end ring abutted against said shoulder; and a plurality
of segmental metal blocks arranged in a ring and em-
bedded and molded-into the end of said end deformable
ring, said blocks having side surfaces abutting said shoul-
der and adapted: to-bridge the annular space between said
shoulder and the wall of said well, said blocks further
having radially outer surfaces adapted to be- pressed
against the wall of said well and axially overlapping
beveled ends embedded in and spaced by the deformable
material of said end ring.

2. A packer unit for a well comprising, a rod adapted
to be inserted into the well and having a radially extend-
ing axially facing shoulder, an annular ring of deformable
material sleeved around said rod with the end of the ring
abutted against said shoulder, and a plurality of segmen-
tal metal blocks arranged in a ring and embedded in the
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end of said deformable ring, said blocks having axially
overlapped end surfaces and side surfaces abutting said
shoulder and adapted to bridge the annular space between
said shoulder and the wall of said well, said blocks for-
ther having radially outer surfaces adapted to be pressed
against the wall of said well.

3. A packing ring comprising, an annulus of deform-

‘able material having parallel end surfaces, and a rein-

forcing ring -of radially expansible character embedded
in one end of said annulus along the radially outer cor-
ner thereof with a substantial thickness of deformable
material disposed radially inwardly of the reinforcing ring,
said reinforcing ring being  bonded to the material of
said annulus, said ring including a plurality of separate
segmental metal - sections - having axially overlapping
bevelled ends and axially and radially outer surfaces ex-
posed to the corresponding surfaces of said annulus.

References Cited in the file of this patent

UNITED STATES PATENTS
1,844,979 Rohe et al. . _ Feb. 16, 1932
1,888,315 Gault oo Nov. 22, 1932
2,196,668 Ragan ol _____. Apr. 9, 1940
2,241,526 Rosenkranz oo May 13, 1941
2,295,770 Baker Sept. 15, 1942
2,609,836 Knox e Sept. 9, 1952
2,652,717 Bush et al. o Sept. 22, 1953
2,671,510 Slick et al. — oo Mar. 9, 1954
2,684,119 Brown oo July 20, 1954
2,738,015 Lynes o Mar. 13, 1956
2,741,313 Bagnell _ . _______ Apr. 10, 1956




