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1. 

3,038,542 
TESTER ARPARATUSFOR OAEL WELLS OR 

THE SLKE 
Glenn L. Loomis, P.G. Box220, Pasadena, Tex, 

Filed Aug. 11, 1958, Ser. No. 754, 197 
7 Claim.s. (C. 166-264) 

The present invention relates to a tester apparatus and, 
more particularly, to an improvement in providing or 
forming a seal or barrier by a tester apparatus adapted 
for use in testing sections of oil well pipe or casings for 
leaks. This application is an improvement of the appa 
ratus disclosed in my co-pending application Serial No. 
480,741, filed January 10, 1955, now U.S. Patent No. 
2,841,007. 

- In present day drilling of oil wells, it is highly desir 
able to test the well pipe or casing as it is being run so 
that each section or stand, as well as its coupling or 
collar, Will be run into the well in a perfect condition. 
Atypical tester apparatus and the method of testing sec 
tions of Well pipe is disclosed in my U.S. Patent No. 
2,731,827, issued January 24, 1956, as well as in my 
aforementioned co-pending U.S. application, Serial No. 
480,741, now U.S. Patent No. 2,841,007. 

Since present day wells are requiring flow tubing capa 
ble of withstanding extremely high pressures encountered 
in deep Wells, accordingly it has been necessary to in 
crease the test pressures applied by the testing tools. 
Present day requirements make it necessary to test the 
well tubing and the collar joints at pressures of 20,000 
lbs. per square inch or higher and such testinghas caused 
difficulties when using resilient packers made of rubber 
or composition as the rubber or composition Will cold 
flow past the conventional packer head or abutments. 
Heretofore efforts have been made to obviate cold flow 
ing of the packer by providing expansible segmental 
packer back-up rings capable of expanding with the packer 
to thereby prevent extrusion past the packer head or 
abutment. Such prior packer back-up rings have en 
countered certain difficulties in that they do not com 
pletely prevent extrusion of the packer or they fail after 
repeated use due to cracks sustained therein. 
An object of the present invention is to prQvide a 

tester apparatus with an improved packing structure capa 
ble of repetitious use in testing tubing at high pressures. 
Another object of the present invention is to provide a 

tester apparatus With an improved packing structure uti 
lizing an expansible packer back-up ring, the back-up 
ring providing for the prevention of extrusion of the 
packer longitudinally between the flow tubing and the 
packer head and radially outwardly between the back 
ring and the packer head. 

Stillanother object of the present invention is to pro 
vide a tester apparatus having an improved packing struc 
ture utilizingan expansible segmental packer back-up ring 
which is capable of being expanded simultaneously with 
the packer and without the necessity of special mandrels 
or the like. 

Still another object of the present invention is to pro 
vide a packing structure for use in forming a seal between 
any rod-like elements and the interior wall of a pipe or 
the like, the packing structure including a segmental ex 
pansible packer back-up ring provided with segments 
overlappingboth circumferentially and radially, and also 
the packer back-up ring being capable of continuous and 
repetitious use. 
While the present invention is primarily an improve 

ment of providing a means utilized on a tester tool for 
forming a seal or barrier, it is of course within the scope 
of the present invention that the packing structure is 
capable ofuse in any type of pipe where it is desirable 
to form a seal between a rod-like element and the sur 
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rounding wall of the pipe. Therefore, while the inven 
tion will be described in combination with a testing tool, 
it Will be appreciated that the packing structure is capable 
of other uses and that the invention is not to be limited 
specifically to tester apparatus. 
The foregoing and other objects of the present inven 

tion Will appear more clearly in the following specifica 
tion, claims, and drawings in which: 
FIGURE 1 is a sectional view of tubing disclosing in 

elevation a tester apparatus embodying the present in 
vention lowered therein. 
FIGURE 2 is an enlarged fragmentary vertical section 

illustrating the tester apparatus and one of its packing 
StructureS. 
FIGURE 3 is an enlarged side elevation of the seg 

mental packer back-up ring. 
FIGURE 4 is a top plan view of the segmental packer 

back-up ring of FIGURE 3. 
FIGURE 5 is a perspective view of two of the arcuate 

segments of the packer back-up ring of FIGURES 3 and 
4, the segments being viewed from interior of the ring 
and reversed. 
FIGURE 6 is a sectional view of one segment taken 

on the line 6-6 of FIGURE 5, the dotted lines of FIG 
URE 6 showing movement of one element of the seg 
ment with respect to the other element of the segment. 
FIGURE 7 is an enlarged vertical sectional view of 

the eXpansible segmental packer back-up ring shown in 
FIGURE 3. 

Referring now to the drawings wherein like character 
or reference numerals represent like or similar parts, the 
tester apparatus disclosed in FIGURE 1 includes an elon 
gated tester body generally designated by the numeral 10, 
the tester body having a center section or portion 12 of 
slightly less diameter than oil well flow tube 14. Ex 
tending from each end of the center portion 12 of tester 
body 10 are intermediate body portions i6 (FIGURE 2) 
having a diameter slightly reduced with respect to the 
diameter of the center portion 12. Elongated cylindrical 
stems or rod-like elements 8 eXtend from - each of the 
intermediate portions 16. As shown in FIGURE 1 a 
packing structure generally designated 20 is provided on 
the stems i3, the packing structure 20 being capable of 
forming a seal with the encircling wall of the pipe 14 
so as to provide a sealed-off area therebetween to which 
fluid under pressure is applied to test the section of well 
pipe or the collarjoint attaching two sections of well pipe 
together. 
The tester body 12 is provided with a longitudinal bore 

22 closed at its lower end by a cap member 24. A cou 
pling 26 threaded onto the upper stem 18 couples the 
tester apparatus to flexible tubing 28 whichis suitably con 
nected to apparatus for supplying hydraulic fluid under 
pressure to tester apparatus. Such apparatus for supplying 
hydraulic fluid under pressure and supporting the tester 
tool within the well tubingis shown in my aforementioned 
U.S. Patent No. 2,731,827. 
A pressure responsive valve generally indicated at 30 

is provided in the center portion 12 of tester body 10. 
The valve 30 is operable by fluid pressure at a predeter 
mined pressure and after the packing structures 20 have 
sealedi off a section of well pipe. It is then opened to 
permit test fluid to flow from within the tester body out 
wardly to the sealed-off area between the packing struc 
tures 20. A second valve generally indicated at 32 is 
provided in the center section 2 of tester body 10, this 
valve being fluid pressure operated to permitflow of test 
fluid from between the packing structures 20 to the inside 
of the tester tool when the pressure of test fluid in the bore 
22 is relieved. In other words, when it is desired to 
change the position of the test tool in the flow tubing, 
the pressure applied to the test tool for test purposes is 
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relieved and consequently the valve 32 opens resulting in 
the flow of test fluid from the area being tested through 
the valve back into the test tool. 

Referring now in detail to FIGURES 2 through 7, each 
of the packing structures 20, which are identical in both 
construction and operation, includes a substantially cylin 
drical packer 34, an abutment or packer head 36 and a 
piston 38. Movement of the piston 38 against the end of 
packer 34 causes the packer 34 to compress longitudinally 
and expand transversely into sealing engagement with 
the wall of the flow tubing 14. In more detail, the piston 
38 is cup-shaped and provided with a cylindrical skirt 40 
slidable on the intermediate portion 16 of tester body 10. 
Piston 38 is provided with a head portion 42 which abuts 
against the end of the resilient packer 34. Suitable O 
rings 44 are carried in the piston head 42 and provide a 
seal between the head and the stem 18. In addition, a 
suitable O-ring 46 is carried in the intermediate portion 
16 of tester body 10 so as to form a seal between the 
cylindrical skirt 40 and the intermediate portion 16 of 
the testerbody. 
A laterally extending passage 48 is provided in each 

of the stems 18 adjacent the point where the stems are 
integrally connected to the intermediate portion 16 of 
tester body 10. The passages 48 place the under-surface 
of the heads 42 of the pistons 38 in constant open com 
munication with the longitudinally extending bore 22. 
Consequently, when fluid pressure is first applied to the 
bore 22 of the tester body 10, the pressure will cause the 
pistons to move outwardly away from the center section 
12 of the tester body to thereby cause the packer to com 
press longitudinally against the packer head and eXpand 
transversely into engagement with the tubing being tested 
as fully disclosed in my aforementioned co-pending appli 
cation, Serial No. 480,741, now U.S. Patent No. 2,841,007. 
As previously mentioned resilient packers such as the 

packer 34 have a tendency to cold flowat extremely high 
pressures. In order to prevent the resilient packer 34 
which is made of an elastomeric material, such as syn 
thetic rubber substitutes or rubber, from extruding or 
flowing past the packer head or abutment 36, an expansi 
ble segmental packer back-up ring 50 is provided. The 
packer back-up ring 50 is capable of expanding simul 
taneously with the packer 34 so that there is always a 
surface present to prevent or block the flow of the packer 
past the packer head 36 as will be described in more de 
tail later in the present specification. 

Referring now specifically to FIGURE 2 the resilient 
packer 34 is provided with a main body portion 52 hav 
ing a relaxed diameter slightly less than the diameter of 
the tubing 14. One end portion of the packer 34 has 
an exteriorly reduced diameter as indicated at 54, this 
end portion being adapted to receive the back-up ring 
50. The reduced end portion 54 is provided at the very 
end of the packer with an annular groove 55, the purpose 
of this groove being explained in more detail later in 
the specification. As shown in FIGURE 2 packer back 
up rings 50 fits on the reduced end portion 54 of packer 
34. The end of the packer extends through the ring 50 
and abuts against the packer head 36. The upper packer 
head 36, which is threaded onto the threaded end 60 of 
stem 18, is locked against movement by the coupling 
member 26 as this member serves a dual function of 
coupling the tester tool to the flexible hose 28 as well as 
locking the head 36 against longitudinal movement on the 
tester body. The lower packer head 36 is similarly 
locked against movement but the cap member 24 serves 
as the locking means. 

Referring now to FIGURES 3 to 7, inclusive, the 
packer back-up ring 50 includes a plurality of identi 
cally shaped arcuate segments 64 held together as a unit 
by a pair of spring elements or snap rings 66 positioned 
in grooves 68 provided on the exterior surface of the 
segments. The segments 64 overlap each other in both 
a radial and circumferential direction and by having the 
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4. A 
segments overlapping in this manner, when the ring is 
expanded, there is no place for the packer 34 to flow when 
high pressures are encountered. 
Each segment 64 includes a circumferentially extending 

portion 70 of less radial thickness than the total thick 
ness of the segment and also of less longitudinal length 
than the total longitudinal length of the segment. Each 
segment 64 is also provided with a recess 72 of a size 
complementary to the size of the circumferentially ex 
tending projecting portion 70. The recess portion 72 is 
adapted to receive the projection or overlapping portion 
76 of an adjacent segment 64, the free end 74 of the 
circumferentially extending portion 70 abutting the wall 
76 of the recess 72 when the back-up ring is in its re 
tracted position as shown in FIGURE 3. The recess 72 
is provided with a radially extending surface or wall 78 
which overlaps the surface 80 of the projecting portion 
79 of an adiacent segment. As is now obvious, when 
the packer 34 is compressed longitudinally against the 
abutment or packer head 36 and expands transversely, 
the portion 54 of the packer on which the ringis mounted 
will also expand transversely in all directions causing 
the back-up ring to expand. By providing segments so 
shaped that they overlap both radially and circumfer 
entially, the packer 34 cannot extrude or flow past the 
packer head 36 when high pressures of 20,000 lbs. per 
square inch or higherare applied to the packer. 

In order to prevent extrusion of the packer radially 
outwardly between the back-up ring 50 and the packer 
head 36 in the area indicated by the arrow A in FIG 
URE 2, the segments of the packer back-up ring 50 are 
each provided with a radially inwardly depending flange 
82, the flange 82 of each segment being received in the 
annular groove 55 on the end of the packer. The flanges 
82 of the segments define an annular fiange 84 when 
the packer back-up ring is in the retracted position as 
shown in FIGURE 4. The flanges 82 cause the packer 
34 in the area of its reduced end portion 54 to compress 
inwardly and tightly against the stem 18 of the tester 
body and consequently there is no flow through the annu 
lar space Abetween the back-up ring 50 and the abutment 
or packer head 36. 

While it is desirous that oil well flow tubing be per 
fectly circular in cross section, it is well-known that such 
tubing may be slightly out-of-round due to pressures it 
may encounter or due to manufacturing tolerances. The 
packer back-up ring 50, being made of a plurality of seg 
ments 64 can compensate for the slight irregularities 
found in tubing being tested or tubing where it is desirous 
to form a seal between the wall of the tubing and a rod 
shaped element. To further compensate for such irregu 
larities and to provide a segment which will not fracture 
longitudinally along the line marked B-B in FIGURES 
5 and 6, each segment is made of two arcuate elements 
C and D, the elements being secured togetherby a radi 
ally extendingpin or rivet 90. The element C forms the 
circumferentially extending projection or portion 70 and 
the exterior peripheral wall of the ring when in retracted 
position. On the other hand the element B provides the 
recess 72 for the segment and the interior wall of the ring 
50 when in retracted position. Also, the element D con 
tains the radially inwardly extending fiange 82. 
The rivet90 which secures the element Cto the element 

D to form the segment 64 extends through a slightly 
oversized hole 92 so that there may be relative limited 
movement between the elements C and D. Referring 
specifically to FIGURE 6 the dotted line position of the 
element C is the position the element would assume when 
the segmental ring 50 is expanded outwardly and engages 
a surface which is not necessarily a true circle. It will 
be noted that the element C pivots slightly at F on the 
element D. By making each segment of two elements C 
and D the elements having slight movement with respect 
to one anotherithas been found that the segmental packer 
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back-up ring of the present invention has an increased 
life in that it may be used over and over during the course 
of testing without fatigue setting up in the metal which 
would eventually cause a crack in the thin wall of the 
segment where the recess 72 is located. 
From the above description it will be appreciated that 

the testing tool 10 embodying the improved packing struc 
tures 20 may be used over and over again in conducting 
tests at high pressures on oil well flow tubing or casings. 
The barriers formed by the packing structure 20 have a 
longer life because the expansible packer back-up ring 50 
effectively prevents the resilient packer 34 from extruding 
both longitudinally along the wall of the well pipe and 
radially between the packer head 36 and the ring 50. 
Each of the packing structures 20 are substantially iden 
tical in construction and the fluid pressure used for test 
ing the section of well pipe is first applied to the pistons 
38 to cause the packers 34 to initially seal against the 
wall of the well pipe. Once the barriers on each side of 
the area to be tested have been established, fluid under 
pressure opens the valve 30 and flows into the sealed 
off area. The pressure is increased to a predetermined 
desired amount and the more the pressure is increased the 
tighter the packer 34 will seal against the wall of the 
pipe 14 as the fluid will get under the lip 60 of the packer 
and will additionally compress the packer. The back-up 
ring positively prevents the cold flowing of the packer at 
extremely high pressures and the construction of the seg 
ments of the back-up ring 50 is such that the segments 
have longer life as there is little chance of cracks occur 
ring because of metal fatigue. 
While the invention has been primarily disclosed in 

relation with a tester tool for oil well flow tubing, it 
is of course within the scope of the present invention that 
the improved packer structure 20 could be used in flow 
tubing or casing Where it is desired to form a seal be 
tween a rod-like element and the wall of the tubing or casing. 
The terminology used in this specification is for the 

purpose of description and not for limitation, as the scope 
of the invention is defined in the claims. 

I claim: 
1. In a packing structure for forming a seal between a 

rod-like element and a surrounding wall of well pipe or 
the like: a substantially cylindrically shaped resilient 
packer mounted on the rod-like element, said resilient 
packer having a main body portion with a diameter 
smaller than the diameter of the pipe and one end por 
tion of exteriorly reduced diameter; an expansible seg 
mental packer back-up ring mounted on the reduced por 
tion of said packer and having an outside diameter sub 
stantially equal to the diameter of the body portion of 
said packer, the reduced end portion of said packer ex 
tending through said ring, said ring including a plurality 
of arcuate segments, each of said segments overlapping 
an adiacent segment and each of said segments com 
prising two arcuate elements, means coupling said two 
elements together for limited relative movement of one 
element with respect to the other element; abutment 
means carried by said rod-like element and engaging the 
end of said packer extending through said back-up ring; 
and means causing said packerto compress longitudinally 
and expand transversely into engagement with the wall of 
the pipe, said packer also expanding transversely in its 
reduced end portion to thereby cause saidback-up ringto 
expand toward the wall of the pipe. 

2. In a packing structure for forming a seal between a 
rod-like element and a surrounding wall of well pipe or 
the like: a substantially cylindrically shaped resilient 
packer mounted on the rod-like element, said resilient 
packer having a main body portion with a diameter 
smaller than the diameter of the pipe and one end por 
tion of exteriorly reduced diameter; an expansible seg 
mental packer back-up ring mounted on the reduced por 
tion of said packer and having an outside diameter sub 
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6 
stantially equal to the diameter of the body portion of 
said packer, the reduced end portion of said packer ex 
tending through said ring; said ring comprising a plurality 
of arcuate segments overlapping one another at least cir 
cumferentially, each of said segments including a first 
element overlapping a second element, means coupling 
said first element and said second element together, said 
coupling means including a radially extending rivet loosely 
positioned through said first and second elements whereby 
one element has relative limited movement with respect 
to the other element; abutment means carried by said rod 
like element and engaging the end of said packer extend 
ing through said back-up ring; and means causing said 
packer to compress longitudinally against said abutment 
means and expand transversely into engagement with the 
wall of the pipe, said packer also expanding transversely. 
in its reduced end portion to thereby cause the back-up 
ring to expand outwardly toward the wall of the pipe. 

3. A packing structure of the character described in 
claim 2 wherein said means for causing said packer to 
compress longitudinally includes a piston membermovable 
longitudinally on said rod-like element, said piston mem 
ber abutting the end of said packer opposite the end of 
the packer which is in engagement with said abutment 
Il CanS. 

4. An expansible packer back-up ring for use with a 
resilient packer comprising: a plurality of arcuate seg 
ments; resilient means circumscribing said segments for 
Tetaining them in retracted position as a unit; each of said 
segments comprising arcuate elements overlapping one 
another radially, and a radially extending pin loosely 
positioned through and coupling said arcuate elements 
together to form said segments, said pin permitting rela 
tive limited movement between said coupled elements 
When said ring is expanded. 

5. An eXpansible packer back-up ring for use with and 
circumscribing the end of a resilient packer, said ring 
comprising a plurality of arcuate segments overlapping 
one anotherboth circumferentially and radially, resilient 
means circumscribing said segments for retaining them 
in a retracted position as a unit, each of said arcuate seg 
ments comprising a pair of arcuate elements overlapping 
one another radially, a radially extendingpin loosely po 
sitioned through and coupling each pair of elements to 
gether as segments, said pin permitting limited movement 
ofone element with respect to the other element and each 
of said segments having a radially inwardly extending 
flange, the radially inwardly extending flange of said seg 
ments defining an annular inwardly extending flange when 
said segments are in a retracted position. 

6. In a packing structure for forming a seal between 
a rod-like element and a surrounding wall of well pipe 
or the like: a substantially cylindrical shaped resilient 
packer mounted on the rod-like element, said resilient 
packer having a main body portion with a diameter 
smaller than the diameter of the pipe and one end por 
tion of exteriorly reduced diameter, the end of the re 
duced end portion of said packer having a groove therein; 
an expansible segmental packer back-up ring mounted on 
the reduced portion of said packer and having an out 
side diameter substantially equal to the diameter of the 
body portion of said packer, the reduced end portion of 
said packer eXtending through and out of said ring, said 
ring including a plurality of arcuate segments over 
lapping one anotherboth radially and circumferentially, 
each of said segments having an inwardly extending fiange 
disposed adiacent its end and into the groove in the re 
duced end portion of said packer; means circumscribing 
said arcuate segments for retaining them in retracted 
position as a unit; abutment means carried by said rod 
like element and engaging the end of said packer ex 
tending through and out of said ring, said abutment means 
being spaced from said packer back-up ring at least 
when saidi packer back-up ring is in retracted position; 
and means engaging the opposite end of said packer for 
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causing said packer to compress longitudinally against References Cifed in the file of this patent 
said abutment means and expand transversely into en- UNITED STATES PATENTS 
gagement with the wall of the pipe, said packer also 747,321 Heeter ---------------- Dec. 15, 1903 
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vardy toward the wall of the pipe to prevent extrusion : :III: : 
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