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This invention has to do generally with devices used 
in oil well drilling and servicing operations for the pur 
pose of effecting a fluid-tight seal between the pipe in the 
well and the casing or between the pipe and the wall of 
an uncased section of a well hole. Such devices include 
swabs, cup-type packers, and sleeve-type packers. 
An object of my invention is to provide a novel and 

improved structure for swabs, packer cups, sleeve packers, 
and other devices of this nature, which utilizes an elastic 
or resilient annular body which is expanded for the pur 
pose of effecting a seal. 

Packer cups, sleeve packers and such devices usually 
embody an annular body of rubber or rubber-like mate 
rial and since the packer or devices are subjected to fluid 
pressures of several thousand pounds, it is customary to 
employ some means for reinforcing the resilient portion 
of the device. It is a particular object of my invention 
to provide a novel means of reinforcing the body of the 
packing device in an improved manner. In this connec 
tion it is an object to provide reinforcing means which 
tends to cause the packer body to return to normal posi 
tion from an expanded position. 

Another object of the invention is to provide a swab 
cup for use on mandrels, tubing, or pipe which may be 
either smooth, rough, or threaded, providing a positive 
seal between the inner diameter of the cup and the mem 
ber upon which it is mounted. 
A further object is to provide a swab cup in which the 

cup expands freely to the inside wall of the outer tubing 
or casing providing a progressively tighter seal as the 
pressure upon the cup is increased. 
Another object is to provide reinforcing means within 

the body of the cup which prevents the resilient body of 
the cup from being extruded or deformed behind the cup 
assembly under the influence of high pressures. 

Still another object is to provide reinforcing means 
within the cup body which prevents the cup body from 
separating from the metal shoe at the end thereof when 
it is moved while expanded. In this connection it is an 
object to provide a swab cup which is so designed that 
it may be moved in either direction while under the 
influence of fluid pressure. 

It is also an object to provide a swab cup or packer 
which is so formed that it is possible to pass the same 
through collar recesses, and through rough, split, per 
forated, or out-of-round tubing or casing. 

These and other objects will be apparent from the 
drawings and the following description. 

Referring to the drawings: - 
Fig. 1 is a view, partly in section and partly in eleva 

tion, of a packing device of swab cup form embodying 
the invention, shown within a casing or tubing; 

Fig. 2 is a fragmentary sectional view longitudinally 
of the device showing the cup body expanded; 

Fig. 3 is a cross-sectional view on line 3-3 of Fig.1; 
Fig. 4 is an elevational view, partly in section, of a 

modified form of reinforcing means; 
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Fig. 5 is a view, partly in section and partly in eleva 
tion, of a sleeve-type packer embodying the invention; 

Fig. 6 is a fragmentary sectional view of a modified 
construction; 

5 F 7 is a fragmentary sectional view on line 7-7 of 
ig. 6; 
Fig. 8 is a fragmentary sectional view showing a cup 

type packer embodying a modified form of reinforce 
ment means; 

Fig. 9 is a view similar to Fig. 8 illustrating a packer 
cup with a different type of reinforcement means; 

Fig. 10 is a view similar to Fig. 8 showing a packer 
having another species of reinforcement; 

Fig. 11 is a fragmentary inside view of the reinforce 
5 ment member of Fig. 10; 

Fig. 12 is a fragmentary inside view of a cup-type 
packer having a still different type of reinforcement mem 
er; 

Fig. 13 is a perspective view of another form of spring; 
Fig. 14 is a fragmentary perspective view of a type of spring; and 
Fig. 15 is a fragmentary perspective view of another type of spring. 
More particularly describing the invention, I show in 

Fig. 1 a Swab cup assembly 11 mounted on a mandrel 
or tubular member 12 and shown within a tubing or cas 
ing 14. In this form of the invention, the mandrel 2 is 
shown provided with a screw-threaded section 15 upon 
which is mounted the cup assembly. The latter includes 
an annular resilient body 18 of rubber or rubber-like ma 
terial together with reinforcing means therein later to be 
described, and a thimble or abutment 19 at one end 
thereof. These parts are maintained in position by means 
of a lock nut 20 adjacent the thimble, a spacer sleeve 
21, washer 22, and a second lock nut 23. Tightening 
of the latter nut causes the sleeve 21 to deform an inner 
portion 18 of the packer body into tight sealing engage 
ment with the mandrel 12. Also, fluid pressure above the 
packer increases the sealing effect, making the original 
mechanical seal better. 
The body 18 of the packer has its greater diameter in a 

region 24 near its upper end as viewed in Fig. 1. From 
this area, the packer body recedes in diameter to approxi 
mately the same diameter as the thimble 19 below this 
region. Above the region 24 the body is provided with a 
tapered surface 26 and rounded end 27. 

It is a particular feature that I reinforce the body 18 
in a manner to cause the body to tend to return to its 
normal shape as shown in Fig. 1 and in a manner to pre 
vent any migration or extrusion of the material of the 
body when it is subjected to extremely high pressures. 
The reinforcing means shown in Fig. 1 comprises two 
rows of flat springs which are arranged concentrically, 
the springs in the outer row being indicated by 28 and 
those in the inner row by 29. These springs have their 
inner ends positioned in the grooves 31 and 32, respec 
tively, in a shoe 33, all of the parts being bonded to the 
material of the body 18. The springs may be secured to 
the shoe by welding, if desired. The springs 28 in the 
outer row conform generally to the contour of the outer 
surface of the body of the packer and extend consider 
ably beyond the springs in the inner row. The springs 
in each row are so spaced circumferentially and have a 
width such that the springs in one row are staggered with 
respect to the springs in the other row and to some extent 
overlap. This construction prevents extrusion of the ma 
terial of the body 18 under the influence of high fluid pressures within the cup. 

It will be noted that the spacing sleeve 21 has its lower 
to end undercut inwardly as at 21 to provide a sloping end 

surface and that the shoe 33 has its upper end terminat 
ing in an inwardly sloping end surface as at 33, these 
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two sloping surfaces engaging the projecting portion 18' 
of the cup body to force the same against the mandrel. 

While in Figs. 1-3 I have shown the thimble 19 and the 
shoe 33 as separate parts, I contemplate that these could 
be made in one piece. Also, instead of the separate flat 
springs 28 and 29, each row of springs can be formed as 
a unitary structure as shown in Fig. 4 where flat spring 
sections 35 are shown projecting from an annular base 
portion 36, split at 37 for ease of assembly. 

In Fig. 2 the packer cup is shown expanded into sealing 
engagement with the casing 14 as it would be under the 
influence of a differential of fluid pressure, the greater 
pressure being above the packer in the view shown. It 
will be apparent that, even in expanded position, the 
packer can be moved, since the ends of the packer body 
taper away from the casing wall. 

Referring now to Fig. 5, I show what is known as a 
sleeve-type packer 40 positioned on a mandrel or tubing 
41. This type of device is used comonly in packing off 
the annular space around the pipe in an open or uncased 
bore hole. Various means which are well known in the 
art are used for actuating the packing into an expanded 
position where it will engage the wall of the hole, and 
since these means are well known, the supporting and ac 
tuating means for the sleeve are not shown in the drawing. 
The device comprises an elongated annular body 43 

which is formed of a resilient material such as rubber, 
synthetic rubber, or other rubber-like material. At each 
end of the body I provide a threaded thimble 44. With 
in the body at each end I provide two concentric rows 
of flat springs, the springs in the outer row being indicated 
by 45 and those in the inner row by 46. These springs 
are disposed generally in the same manner as the springs 
of the cup- or swab-type packer previously described al 
though, in this form of the invention, the outer Springs 
have hook-like lower ends 45' which lie against a surface 
48 formed on the thimble. The inner springs 46 have 
similar hooked ends 46, the terminal portions of which 
lay against a stepped surface 51 on the thimble. A retain 
ing ring 52 fits over the inner ends of the inner springs 
and serves to hold the elements together. The body 43 
is bonded to the springs and the thimble and ring. 

If desired, any suitable seal means may be provided be 
tween either or both of the thimbles 44 and the mandrel 
41, and in Fig. 6 I show a thimble 54 provided with a 
groove 55 to contain an O ring 56 for this purpose. Also, 
referring to Fig. 6, I show a slightly modified form of the 
invention wherein the inner and outer-flat springs 57 and 
58, respectively, are mounted within a common annular 
recess or groove 60 formed by a retainer ring 61 secured 
to the thimble by a weld 62. In this form of the inven 
tion the ends of the springs 58 are notched at 58' (Fig. 
7) to reduce their width and permit the mounting of both 
sets of springs in the single channel or groove 60. 

Referring now to Figs. 8-13, I show various other 
forms of reinforcement means particularly designed for 
cup-type packers but useful in other types of packing 
members. In Figs. 1-3, two rows of spring members are 
employed in the cup body, however, two rows are not 
essential in all cases since there are many instances 
where it is unnecessary to have as much reinforcement 
as is provided by two rows. The length of the individual 
springs, their number and spacing all may be varied to 
provide a desired amount of strength and flexibility. In 
Fig. 8 I show a cup body 60 having a single row of rein 
forcement springs 61. These are spaced circumferentially 
of each other and are shown mounted in a shoe 63. The 
springs extend upwardly over the outside of the packer 
body 60 and terminate at their upper ends in inwardly 
curved portions 64 which are embedded in the cup. In 
this particular form the springs 61 serve, to Some extent 
as a guide means on running in and out of the well hole. 

In Fig.9 I show another form of reinforcement means 
wherein a single row of flat springs 71 are embedded in 

body 2 being mounted at their lower ends in the ? - the cup body 7 g 5 tially of each other, the springs in one row being of such shoe 73. The upper ends of the springs are preferably 
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4. 
curved inwardly as shown. Where the packer may be 
subjected to extremely high pressures and only a single 
row of springs is used, it is desirable to provide a fiber 
or fabric reinforcement layer 74 which is substantially 
continuous around the inner sides of the springs. Any 
fabric or fiber suitable for molding in rubber or synthetic 
rubber can be used. 

In Figs. 10 and 11. I show another form of the inven 
tion wherein a multiple spring unit 81 is used to reinforce 
the cup body 82. This member 81 is shown as having 
an annular base 84, which may be split at some point for 
assembly if desired, and alternately long springs 85 and 
short springs 86 projecting therefrom. The outer ends 
of the springs are bent inwardly as shown. If desired, in 
dividual springs 85 and 86 may be used. This particular 
construction provides for greater flexibility of the cup 
body beyond the ends of the shorter springs. 

In Fig. 12 I show still another form of the invention 
wherein a plurality of flat springs 91 are embedded in cir 
cumferentially spaced relation in the body 92 of the 
packer. These springs have a return bend 93 connecting 
two legs 94 and 95, the ends of which are mounted in 
the shoe 96. 

Referring now to Fig. 13, I show another modification. 
Here a flat U-shaped spring 101 having legs 102 and 
103 connected by a joining portion 104 is shown. The 
upper or outer end portion 104 is preferably curved as 
shown. Also, the inner ends 105 of the legs are bent in 
wardly and provided with arcuate edges 106 to facilitate 
mounting the unit in a shoe member such as shoe 73 
shown in Fig. 9. Several of the units 101 are used spaced 
circumferentially of a cup body. 
While I have shown the various springs as made of flat, 

imperforate spring stock, I contemplate that perforate 
springs, such as that shown at 1:1 (Fig. 14), may be used 
or I may use an undulated or corrugated spring stock 
112 such as that shown in Fig. 15. These two types 
of spring stock afford an excellent means of mechanically 
locking the spring in place. In using the term "flat 
spring,' both in the specification and claims, I intend 
that this shall include an undulated or corrugated spring, 
such as the one shown in Fig. 14, and other springs 
where the spring is flat on a line crossing its side surface 
from edge to edge. 

Although I have described certain preferred forms of 
my invention, I contemplate that various changes and 
modifications can be made without departing from the 
invention, the scope of which is indicated by the follow 
ing claims. 

I claim: 
1. A packing member adapted to be mounted on a 

mandrel or the like, comprising an annular body of 
resilient material and a plurality of flat springs embedded 
in said body and extending generally axially thereof, with 
the flat sides lying in a circumferential path, said springs 
being disposed in a pair of radially spaced concentric 
rows with the springs in each row being spaced circum 
ferentially of each other, the springs in one row being 
of such dimensions as to substantially overlie the space 
between the springs in the other row. 

2. A packing member as set forth in claim 1 in which 
the springs in one row are staggered with respect to and 
overlap those in the other row. 

3. A packing member as set forth in claim 1 wherein 
the springs in the outer row are longer than those in the 
inner row. V 

4. A packing member adapted to be mounted on a 
mandrel or the like comprising an annular body of 
resilient material, a rigid, annular member at one end 
of said body, and a plurality of flat springs embedded 
in said body and extending generally axially thereof with 
the flat sides lying in a circumferential path, said springs 
being disposed in a pair of radially spaced concentric rows 
with the springs in each row being spaced circumferen 
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dimensions as to substantially overlie the space between 
the Springs in the other row said springs being anchored 
at one end in said rigid, annular member. 

5. A packing member as set forth in claim 4 in which 
the springs in the outer row conform generally through 
out a major portion of their length to the external con 
figuration of said body. 

6. A packing member as set forth in claim 4 in which 
the springs in the outer row conform generally through 
out a major portion of their length to the external con 
figuration of said body and in which the springs in said 
inner row are substantially shorter than those in the outer 
TOW. 

7. A sleeve-type packer comprising an elongated annu 
lar body of resilient material, a thimble at each end of 
said body, and a pair of radially spaced concentric rows 
of flat springs embedded in said body and at each end 
thereof extending from the respective thimbles for a 
limited distance axially of the body, the flat sides of the 
springs lying in a circumferential path with the springs 
in one row being of such dimensions as to substantially 
overlie the space between the springs in the other row. 
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8. A packing member as claimed in claim 1 in which 

said springs are corrugated. 
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