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This invention relates to new and useful in 
provements in packing elements and pertains 
more particularly to casing-packers for well pro 
ducing installations as, for example, pumping 
Systems that are commonly used in oil Wells. 

In an oil well lined with a casing and having 
an inner string of pipe or tubing extending with 
in Said well casing to remove the well fluid there 
from, it is often desirable to pack or seal off the 
annular space between the tubing string and the 
outer casing. Many oil and gas-fields have more 
than one producing zone and oil or gas, may be 

... obtained from two zones simultaneously by em 
ploying a single Well comprising two concentric 
production strings. A suitable packer is carried 
On the inner String of pipe or tubing and is ar-, 
ranged to Sealingly engage the Well casing so that 
production from the lower zone is produced 
through the inner tubing i string :while the pro 
.duction from the upper: zone flows through the 
annular space between the well casing and the 
inner tubing string. Packers that are generally 
used in an installation of the above-described 
type to seal the annular space between the ca Sing 
and the tubing string are normally made of a 
flexible or resilient material and are set by ma 
nipulation of the tubing string. . . ' : ; ; ; " 
An object of this invention is to provide a 

simple, efficient and commercially practical 
method for permanently packing off the annular 

4 Claims. (CI. 166-10) 
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i space in a well between the well casing, and an 
inner production tubing... positioned therein 
Whereby two spaced or Separate zones may be 
simultaneously produced through said casing and 
Said tubing. . . - 
Another object of 

provide a permanently set casing-packer adapted 
to be carried by a tubing string inserted in a well 
casing and explosively expanded against the 
inner wall of the well casing, whereby a fluid 

the present invention is to . 
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w tight joint or sealis formed between said tubing : 
String and Said Well casing, ". . . . . . . . . . . 

: A further object of this invention is to provide 
a metallic packer adapted to be permanently, set 
in a fluidtight manner, and means for setting 
Said packer by an explosive charge. , is . . . ." 
Other objects, and advantages of the present 

invention will become apparent from the fol 
lowing description taken with refe - 

'Figures 1 and 2 are longitudina 

ce : to the : 
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in cross section of the present packer and setting 
Figure 3 is a longitudinal cross-sectional view 

of the present packer, after as been set ina. 
Well casing. ... '. 
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Referring to the drawing, the packer O of 
the present invention is shown as forming part of 
a tubing string comprising sections or lengths 
of tubing if and 2 threadedly connected to the 
packer to at 3 and f4, respectively. The packer 
0 is formed of an easily deformable metallic tu 

bular member having a bore 5 adjacent the 
threaded ends 3 and f4 of said packer, said bore 
being equal in diameter to that of the adjacent 
pipe sections i 1 and 12. At substantially the cen 
ter of the packer, the axial bore 5 is enlarged or 
recessed forming an annular groove 6. Prefer. 
ably, the inner wall of the packer G may have 
formed therein a second annular groove 7 adja 
cent the upper threaded end í 3. 
The wall 8 of the packer is preferably twice as 

thick as the wall of the adjacent tubing section 
f so that the wall 20 of the packer, adjacent 

the annular groove 6, may be as thick as the 
tubing wall 9 and preferably twice as thick. 
Thus the enlarged portions of the Wall 8 of the 
packer form constrictions within the packer ) 
in which a packer. Setting means may be posi 
tioned. The height of the annular groove 6 is 
at least equal to the diameter of the axial bore 
5 of said packer (). Formed on the outer sur 

face of recessed wall 20 is one or more annular 
grOOVeS 2 adapted to receive and hold an an 
nular sealing element 22 which may be of any 
Suitable material as, for example, rubber,' syn 

metal (or plastic) adapted to be distended out 
Wardly against the Wellcasing 23 when Subjected 
to an internal force such as one created when 
an explosive charge is ignited, Said packer, be-, 
coming permanently formed in its distended 
Shape to pack off the annular Space between a 
tubing string and the well casing. At the Same. 
time the bore 5 of the packer remains open and 
in communication with the Sections of tubing 
string and 2 above and below. Preferably, 
the packer is made of a dead soft low carbon an 
nealed steel or annealed extruded aluminum. A 
higher carbon steel may also be used when the 
recessed wallportion 26 is annealed dead soft. 
The packer may also be made of copper or any 
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other metal or alloy thereof that is ductile, mal 
leable or easily deformable. 
The present metallic packer ) is set against 

the well casing, 23, by positioning and detonat 
ing an explosive charge in the bore of Said packer 
opposite the recessed wall portion 20 thereof. A 
preferred embodiment, of the packer “Setting 
means is shown in Figure 1 as comprising an 
elongated cylindrical metal plug or bar 24 of a 
diameter slightly smaller than the bore of the 
tubing string or packer ?o thus permitting the 
bar to freely slide down said tubing string and be 

O 

positioned in said packer f0. One portion of the 
bar 24 is reduced in diameterforming an annular 
groove 25 about said bar and a mandrel 32 about 
which an explosive charge 26, may be wrapped. 
The explosive charge 26 for expanding the packer 
O is carried in said annular groove 25, Said ex 

plosive charge being either wrapped or formed 
about said:bar in a manner Such that the diam 
eter of the explosive charge 26 is no greater than 
that of the carrier. bar. 24. Thus, when the bar 
24 and explosive , 26 are positioned within the 
axial bore of 5. of said packer 0, the mandrel 32 
and the grooved, or recessed Wall 20, form the 
inner ... and outer walls of a closed annular 
chamber. 
The corners 34 of the annular groove .25 are 

preferably, rounded to obviate distortion of the 
bar member 24 by forces exerted by the explosive 
charge. In a like manner the corners, 35, of the 
annular, groove 6 in the packer - Oare prefer 
ably rounded to eliminate possible cracking of 
the wall. 20. Since, the bar member 24 above 
and below themandrel-section 32 are of the same 
diameter, an exploding charge exerts the same 
pressure against the bar at both ends of Said 
mandrel,32. Hence the bar 24, has no tendency 
to move vertically at the same-time of the dis 
charge. 
:Formed or drilled in the bar member 24 is a 

suitable hole or recess, 27 adapted to receive a 
detonator (not shown) and a passageway 28 con 
taining insulated electrical conduit means 29 
for firing the detonator and explosive charge 26. 
If a detonator is not used to set off the explosive 
charge, the electrical conduit means may be run 
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4. 
is substantially equal to the diameter of the axial 
bore of the packer thus forming means for clos 
ing the axial bore 5 of said packer O and re 
stricting the flow of the expanding gases gen 
erated by the explosion when the charge 26 is 
detonated. Thus, the major portion of the ex 
plosive forces is directed radially to expand the 
packer wall. 20. It is realized that when a packer 
O of an extremely soft material is employed it 
may be desirable to use an explosive carrying 
bar:24 of reduced diameter thus allowing Sone 
of an explosive force to be dissipated upWards 
and downwards in the tubing string and 2 
to prevent the soft packer material from being 
shattered. 

Preferably, however, the forces generated by 
an exploding charge are controlled by a proper 
Selection of the Size and type of eXplosive charge 
used. Thus, an eXplosive is selected that det 
onates with a force sharp enough to expand the 
packer . Owithout shattering it. Since various 
explosives of this type are well known in the 
field of military and commercial explosives, they 
Will not be further described here. 

In operation, a metallic packer of the above 
described type is coupled, between two sections 

and 12 of a tubing, string 36 and lowered 
into a well 'casing 23 as shown in Figure 3. If 
a very soft.metal packer. O. is employed, and the 
length and weight of the tubing string 2 de 
pending below the packer 0 is substantial, it 
may be desirable.to, mount a tubing hanger, dia 
grammatically represented at 37, on the tubing 
below said packer. O. for anchoring the tubing 
to the casing 23, as shown. In Such a case the 
anchor 37 is actuated by manipulation of the 
tubing string 36 before the packer O is Set. The 
Structure and operation of tubing anchors, forn 
ing no part of this invention and being . Well 

40 known in the art of oil well equipment, Will not 
be described here. 
The explosive-carrying bar 24 is then inserted 

in the top of the tubing string 36 and lowered 
by means of the cable 29 which passes over a 
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directly from passageway 28 through recess 2 
to the charge 26. Preferably, the electrical Con 
duit means - is of the current-conducting . . .and 
load-bearing type whereby the explosive charge 
may be lowered through the tubing. String in 
the Well. 

Suitable means are affixed to saidbar member 
24: for fixedly positioning the explosive charge 
carried thereby opposite the recessed wall portion 
2O. of said packer. O. In the embodiment shown 
the positioning means comprise a plurality of 
spring elements 30 fixedly secured to and radially 
extending from a reduced upper portion 3 of Said 
bar, member 24. The springs 30, are adapted to 
expand into the annular groove T of the packer 
o' and prevent further downward, travel of the 

bar, member 24. In this embodiment the lower 
end. 33 of the bar. member 24...forms a Sinker. 
bar of sufficient weight to pull the bar and at 
tached cable. 29 down the well and into position 
in the packer. O. It is evident that the sinker 
bar could alternatively be positioned above the 
spring elements 30 for pushing the Springs: 3, 
mandrel 32 and explosive charge; 26 into. place. 
The bar member 24 is normally made of Steel 

in order to withstand the detonation of the ex 
plosive charge" without being shattered or de 
formed. Preferably, the diameter of the bar:24 

pulley :38, and is unwound from suitable winch 
means 39. As the depth of the packer. is gen 
erally known by the number of lengths of tubing 
26 that were connected together, and run into 
the i well, the proper length of cable'29 is un 
wound from the winch: 39 until the bar 23 is 
positioned in...the packer O. If the location of 
the packer 0 is unknown, a sensitive weight 
indicator located at the Surface (not ShoWn) may 
be connected to or in contact with the cable: 29, 

5 5 

60 

said.indicator, being actuated each time. that the 
Springs or feeler wires 30 paSS, a groove or joint 
in the tubing string .36. In either case the bar 
24 may be lowered until the springs are in the 
annular groove 6 of the packer 0 in order to 
accurately position the bar. The bar 24 is then 
raised slightly until the springs 30 seat in the 
annular groove at Which time the explosive 
charge is exactly opposite the recessed Wall. 20 
of the packer 0. 
With the bar 24 positioned in the packer. , 

an electric current is sent down the cable. 29 
from any. Suitable power Source at the surface 
to detonate, the 'explosive charge 26. The force 
of the explosion distends the recessed wall 2 
of the packer to into . Substantially fluidtight 
permanent: contact with the well casing .23 as 
shown in Figure 3 after the bar 24 has been 
hoisted by the cable 29, up the tubing. 36. The 
annular sealing element 22 carried by said packer 

75 O is compressed against the casing 23-to-form', a 



5 
fluidtight seal between the packer O and the 
caSing 23. . 

If desired, the upper threaded end 3 of the 
packer to may be a left hand thread so that the 
attached tubing section could be disconnected 
by rotating the tubing string to the right from 
the surface. The packer 0, being made of rela 
tively soft metal, could then be drilled out. 

I claim as my invention: 
1. Apparatus for packing off the annular space 

between an inner and an outer tubular string in 
a well, comprising, in combination, a cylindrical 
packer member made of deformable material 
having an axial bore therethrough, means at 
either end of said cylindrical packer for con 
necting said packer into the inner tubular string, 
Said axial bore having constrictions throughout 
two spaced portions thereof, a cylindrical mandrel 
having two axially spaced portions of enlarged 
diameter, the diameter of said enlarged portions 
and the spacing therebetween being respectively 
equal to those of the constricted portions of the 
axial bore, an annular explosive charge disposed 
around said mandrel between the enlarged por 
tions thereof, means for positioning said mandrel 
Within the bore of said packer with the enlarged 
portions of the mandrel in register With the con 
stricted portions of said bore, said means com 
prising an electric conductor cable attached to 
said mandrel, and means for exploding. Said 
charge by an electric impulse transmitted 
through said cable, said means comprising igniter 
passage means in said mandrel in communication 
between said conductor cable and said charge. 

2. Apparatus for packing off the annular Space 
between an inner and an outer tubular string in 
a well, comprising, in combination, a cylindrical 
packer member made of non-resilient deformable 
material having an axial bore therethrough, an 
annular groove formed in the outer Wall of Said 
cylindrical packer intermediate the ends thereof, 
sealing means carried in Said annular groove, 
means at either end of said cylindrical packer for 
connecting said packer into the inner tubular 
string, said axial bore having annular constric- : 
tions throughout two spaced portions thereof, a 
cylindrical mandrel having two axially spaced 
portions of enlarged diameter, the diameter of 
said enlarged portions and the spacing there 
between being Substantially equal respectively to 
those of the constricted portions of the axial 
bore, an annular explosive charge disposed 
around said mandrel between the enlarged por 
tions thereof, means for positioning said mandrel 
within the bore of said packer with the enlarged 
portions of the mandrel in register with the con 
stricted portions of said bore, said means com 
prising an electric conductor cable attached to 
said mandrel, and means for exploding said 
charge by an electric impulse transmitted through 
said cable, whereby said Wall of said cylindrical 
packer member between said annular constric 
tions is expanded radially into fixed fluidtight 
engagement with said outer tubular string. 

3. Apparatus for packing off the annular space 
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between an inner and an outer tubular string 
in a well, comprising, in combination, a cylin 
drical packer member made of a malleable metal 
having an axial bore therethrough, an annular 
groove formed in the outer Wall of said cylindrical 
packer intermediate the ends thereof, sealing 
means carried in said annular groove thread 
means at either end of Said cylindrical packer for 
connecting said packer into the inner tubular 
string, said axial bore having constrictions 
throughout two spaced portions thereof, a cylin 
drical mandrel having two axially spaced por 
tions of enlarged diameter, the diameter of Said 
enlarged portions and the Spacing therebetween 
being respectively equal to those of the con 
stricted portions of the axial bore, an annular 
explosive charge disposed around Said mandrel 
between the enlarged portions thereof, electric 
conductor cable means attached to said mandrel 
for lowering said mandrel through said inner 
tubular string, Spring means for positioning said 
mandrel within the bore of said packer with the 
enlarged portions of the mandrel in register with 
the constricted portions of Said bore, and means 
for exploding said charge by an electric impulse 
transmitted through said cable, Said means con 
prising igniter means in said mandrel in com 
munication between said conductor cable and 
Said charge. 

4. Apparatus for packing off the annular space 
between an inner and an outer tubular string in 
a well, comprising, in combination, a non-resilient 
deformable metallic tubular packer having an 
axial bore therethrough, an annular receSS in the 
inner wall of Said tubular packer intermediate 
the ends thereof, means for Securing the open 
ends of said tubular packer into said inner tubular 
string, cylindrical mandrel means adapted to be 
slidingly passed through said inner string and 
said tubular packer for substantially closing the 
ends of said tubular packer, said mandrel means 
having an annular groove in its outer surface 
with the diameter of Said mandrel means being 
substantially equal to that of the axial bore 
Whereby a Substantially pressure-tight annular 
chamber is formed between the mandrel means 
and the recessed inner Wall portions of said 
tubular packer, an explosive charge carried in the 
annular groove of Said mandrel means, means for 
removably positioning said mandrel means with 
in the bore of Said packer with the explosive 
charge carried by said mandrel in register with 
the recessed wall portion of Said packer, said 
means comprising an electrical Conductor cable 
attached to said mandrel, and means interposed 
between said cable and said charge for exploding 
said charge by an electric impulse transmitted 
through said cable, whereby the recessed wall 
portion of the tubular packer is expanded into 

60 rigid fluid-tight contact with said outer tubular 
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string. 
WLFRED S. CRAKE. 
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