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SWAB CUP ASSEMBLY OR PACKING

Raymond G. Taylor, Jr., Dallas, ;'rex., assignor to
The Guiberson Corporation, Dallas, Tex., a cor-
poration of Delaware . :

" Application January 27, 1940, Serial No. 315,929
. 16 Claims. (Cl. 309-—33)

The object of this invention is to
improved type of swab cup.

As is well known in the art, swab cups are ex-
tensively employed in the oil well industry and
are intended to seal the space between the man-
drel when being raised and the well casing so
that the well fluid above the swab cup may be
raised. The swab cup is, therefore, intended to
make a seal-tight engagement with the well cas-
‘ing. Rubber, DuPrene and other like substances
which have been commonly employed in the con-
struction of swab cups sre generally employed
for the reason that they will readily conform to

provide an
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Another ‘form of the invention comprises the
use of thread embedded in the swab cup and ex-
tending from the thimble portion to the well cas-
ing portion thereof. Preferably this is-a tangled
mass of thread embedded in the. material of
which the swab cup is composed and effectively
prevents the flow of the material downwardly by
the lower thimble. This leaves the upper portion
of the swab cup In effective sealing contact with
the well casing and with such a construction ac-
tual experience has shown that such a cup will

: withstand pressure of approximately 6,000

the well casing and they are yieldable. However, -

as is well known, these substances will flow when
under great compression and to prevent this
flowing, various devices have been used. For in-
stance, in Crickmer 1,669,812 a wire basket.or
cage was employed which would support the

yleldable swab cup. However, experiences show
that the well fluid will leak past the wires form~

ing such a cage when subjected to heavy pres-
sures. They are also used as a packing element
" and when so used one cup faces upwardly and
the other downwardly with the mandrel per-
forated between the cups so that cement may
be pumped down the tubing, through the per-
forations hetween the cups and then through
perforations in the casing and back into- the
formation. 'The cups, in this case, do no swab-
bing but they are generally termed swab cups.
On such a cement squeeze job where the pres-
sures run up to 3,000 or 4,000 pounds per square
inch it-was found that cups of the type shown
in the Crickmer Patent 1,869,812 will leak around
the wires.
maintain these high pressures. It was further
found that if you omit the wires the cup will seal
off perfectly without any leakage up to about
2,000 pounds per square inch but that a pressure
In excess thereof would cause the cup to flow
over the lower thimble and eventually rupture
the cup. It is the object of this invention to pro-

It was, therefore, very difficult to -

pounds per square inch without flowing, I found -
‘that linen thread is entirely suitable for this
‘purpose. . - ,
Other -objects and advantages of this inven-
tion will appear in the detailed specification and
claims which follow. - :
Referring to the drawings, :
Fig. 1 is a cross-sectional side elevational view

~of one form of the swab and its assembly,

30

35

0

vide a supporting means for a swab cup or pack- -

Ing element which will prevent such a flow of
the material of which the swab cup is composed

by effectively supporting the same between the

thimble and the well contacting portion of the
swab and to provide the upper portion of the
same with a continuous casing engaging portion
which is free of wires around which the fluid
might leak. I effectively accomplish this by
- making the support terminate below the: top
of the swab and embedding the supporting mem-
ber in the swab cup. In other words, the sup-
porting wires do not run to the top of the swab
but extend inwardly below the top thereof leav-
ing an upper lip which by well pressure will be
tightly sealed against the casing without any
obstructing wires or other material, .
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" upper thimble 3.

Fig. 2 is a similar view of one form of the swab
cup and its assembly, )

Fig. 3 is a similar view of a structure similar
to Fig. 2 but with the inner reinforcing member
and the lower threaded ring omitted and with
another form of reinforcing cage, :
* PFig. 4 Is a side elevational view in cross-section
of a modification of the structure shown in Fig. 3,

Fig. 5 1s a side elevational view in cross-section

‘with the swab cup-provided with reinforcing

threads, .
Fig. 6 is a perspective view of the type of re-
inforeing wires used in the structure shown in

Plg. 2, and '

Fig. 7 is a perspective view of the type of cage
serving as the reinforcing member of the struc-
ture shown in Fig. 3. Such a cage might be also
used in connection with the swabs shown in Pigs.
1,2,and 4. T :

In Fig, 1" the mandrel | is provided with a
shoulder 2 which receives a downwardly extend-
ing thimble 3. The mandrel is screw. threaded
as indicated at 4 to receive an adjustable thread~
ed sleeve § on which' rests an upturned thimble

- 6. The swab 7 is/nested in the thimbles 3 and 6.

A wire support or reinforcing member 8 extends
from within the thimbles following the outer
contour of the swab T and at its upper end is
turned inwardly as Indicated at 8 within the
By screwing upwardly on the
threaded sleeve § the distortion of the swab may
be varied or adjusted.

In Fig. 2 the mandrel 10 is provided with a
shoulder If and with screw threads 12. A re-
taining nut I3 is screwed on the screw threads
12 and supports & thimble I4.. An open ended
swab cup 15 is nested in the thimble 14, A sleeve
16 surrounds the mandrel 10 and at its upper
end abuts against the shoulder il and at its
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lower end rests on the thimble {4, " It is provided
with an outwardly extending apron or flange I1.

The sleeve 16 and flange 11 Is substantially simi-

lar to the parts 16’ and 7T of the Crickmer Pat-
ent 1,735,264. Within the thimble (4 is a re-
taining ring 18 which, if desired, may be rigidly
secured to the sleeve {6 by welding or otherwise.

A reinforcing wire support {8 has at its lower .

end a J-shaped extension 20 adapted to engage
the retaining ring 8. The wire support rests
against the upper inner surface of the thimble
14 and follows the outside contour of the swab
cup 5, that is, it is provided with an outwardly
sloping part 21 so as to fit that part of the swab
cup extending from the upper end of the thimble
to the part engaging the well casing 22 and
thence having a vertically extending portion 23
which engages the well casing and serves as a
bearing for the swab cup so as to eliminate much
of the wear which would otherwise be imposed
upon the swab cup. It will be noted from an in-
spection of Pig. 6 that the support (9 consists
of what would be in effect two wires united at
the upper end by what in reality is one wire bent
' so as to form duplicate convolutions above de-
scribed with a U-shaped part 24 at the upper
end, which U-shaped part is bent inwardly and
embedded within the swab cup, thereby leaving
a lip 25 above and outwardly from the U-shaped
part 24 so that this lip portion forms & continu-
ous and uninterrupted seal with the well casing
thereby preventing the leakage of well fluids
downwardly past the wire support. It will,
therefore, be noted that this type of swab cup
is not only supported internally by the flange
{71 but that the part 21 effectively supports the
swab cup so that it cannot flow downwardly into
the space between the thimble {4 and the well
casing 22 while the part 23 provides a bearing
to take up the wear between the swap cup and
the well casing and the lip 28 effectively seals
the upper portion of the swab cup so that no
leakage could occur by well fluid passing down-
wardly by the wires. Of course, it is understood
that the well fluld when the mandrel is raised
is in the swab cup and above the same and that
it presses with great force depending upon the
weight of the fluld or the force of the cement
when used as a packer on & cement squeeze job
so a8 to expand the swab cup outwardly into con-
tact with the well casing, but .if there would
otherwise be any leakage downwardly past the
wire support the lip 28 being in continuous en-
gagement with the well casing absolutely pre-
vents such leakage. Such a swab cup has been
tested up to approximately 6,000 pounds  per
square inch without noticeable leakage.

In Fig. 3 the mandrel 0, shoulder {1, sleeve 13
and thimble. {14 are of identical construction with
the construction described in Fig. 2. In this fig-
ure the sleeve 18 and flange 7 are omitted but
they may be used if desired. Likewlse, the sleeve
18 and flangeé 17 may be omitted from the struc-
ture shown in Fig. 2. The essential difference
between the structure shown in Fig. 2 and that
shown in Fig. 3 is that a different form of wire
support is employed, the details of which are
shown in Fig. 7. This wire support 28 is pref-
erably composed of a continuous wire which may
have its ends united so as to make the wire con-
tinuous or in case the ends of the wire are not
united it would not be continuous but would be
in one plece. Of course, if desired, it may be made

in a plurality of parts according to the desire
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form :of a basket &s is shown in Fig. 7 which is

nested. within the thimble {4 and extends on the
outside of the swab cup 21. A cross-sectional view
of a contour of this wire support is substantially
the same as that of the wire support {8 as will be
noted from a comparison of Figs. 2 and 3 except
that at the lower end of the wire support 28 in-
stead of being provided with s J-shaped portion
it is bent laterally to form a U-shaped portion 28
at the bottom thereof. Thess U-shaped portions

. 28 serve as the connecting means between the up-

wardly extending portions of the basket. It would
be noted that such a basket readily adapts itself
to radial expansion except that the lower portion
is retained by the thimble {4 so that this basket
is as readily expanded radially as would be the
wire support 19 of Fig. 2.

In Fig. 4 the mandrel 18 is provided with a
shoulder {1 and with the retaining nut (3 which
supports the thimble {4. Resting in the thimble
14 and extending to the shoulder |{ is & retaining
ring 28 which receives an inwardly bent portion
30 of a wire support 3f which wire support may
be of the same construction as the wire support
19 of Fig. 2, except that instead of having the

J-shaped lower portion, it is provided with the
inwardly extending bent portion 3. The func-
tion of the swab cup would be the same in Figs. 2,
3, and 4. ‘

Fig. 5 1s of the same construction as shiown in
Fig. 3 except that instead of the bazket wire sup-
port 26 I insert in the swab cup 3% & mass of
thread 33 extending from the thimble {4 to the

casing contacting portion of the swabcup. Ihave
found linen thread to be particularly useful for
this purpose although I do not wish to limit my-
self to the particular thread employed. The cup
shown In Fig. 5 may also be provided with the
wire supports shown in Figs. 6 and 7. These
threads do not have to be laid lengthwise or cross-
wise or in any particular position and X found it
entirely satisfactory to use simply a mass of
thread extending in virtusally every direction such
as would be obtained in a tangled mass of thread.
This thread is vulcanized into the swab cup itself
and forms an integral portion thereof. It serves
the important function of preventing the down-
ward flow of the swab cup between the well cas-
iIng and the thimble for it supports all that
portion of the swab cup between the thimble and
the casing but it leaves the upper end of the swab
cup entirely free to radially expand and to make
a leak-tight engagement with the well casing.
Such a type of swab cup has been tested up to
6,000 pounds per square inch without leakage
which could be noticed. S

It will, therefore, be noted that in Figs. 2, 3, 4,
and 5 the swab cup is readily radially expansible
in its upper portion and makes a continuous and
leak-tight engagement with the well casing while
the swab cup is adequately and effectively sup-
ported so as to prevent any downward flow of the
swab cup between the thimble and the well cas-
ing. In using the word casing I, of course, do
not wish to imit myself to well casing but I mean
this term to be as broad as the word pipe, for
obviously, swab cups of this type could be used
to swab or pack off in any type of pipe regardless
of whether it 1s well casing or not. It is also
obvious that the sleeve 18 and the supporting
flange 17 may be used in connection with the
structure shown in Figs. 3, 4, and 5 just as well as
it could be used in connection with that shown
in Fig. 2. Likewise the wire basket shown in
Fig. 7 could be used in connection with Figs. 2, 3,
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and 4 and, if desired, could be used to supple-
ment the structure shown in Fig. 5. Likewise,
the wire support shown in Fig. 8 is not Hmited to
Fig. 2 for it could be used in connection with the
structure shown in Figs. 3, 4, and 5.

I realize that many changes may be made in
. the specific form of the invention shown by way
of illustration herein and I therefore desire to
claim the same broadly except as I may limit
myself in the appended claims. . :

Having now described my invention I claim:

1. A cup assembly adapted to engage a well pipe -

including a cup, a reinforcement for the cup em-
bedded in the cup and supporting the lower por-
tion of the cup on the outside thereof up to a
point beyond the point of contact of the cup with
the pipe, the upper portion of the cup sbove the
. reinforcement being in direct and unbroken en-
garement with the pipe.

2. A cup assembly adapted to engage a well
pipe including a cup, reinforcing wires embedded
. In the cup and extendineg from the lower portion

thereof and on the outside of said cup to the point

above where the cup would contact the pipe, the
upper portion of the cup being in direct and un-
broken engagement with the pipe..

3. A cup assembly adapted to engage a well
pipe including & cup, a reinforcement for the
cup extending along the outer, lower and inter-
mediate part of the cun and being bent Inwardly
at its upper end and embedded in the cup.

4. A cuv assembly adanted to engage a well
pipe including & cup, a thimble in which the cun
is nested, a reinforcement for the cun extending
along the outer, lower and intermediate part of
the cup and being bent inwardly at its uoper end
and embedded in the cuv. the lower end of said
reinforcement beine within sald thimble.

5. A cup assembly adapted to enzage a well
pine including a thimble, a cup suvported by the
thimble, a wire reinforcement for the cun and
supporting the outer, lower and intermediate por-
tion of the cup and forming a bearing between

" the cup and the pipe, said reinforcement being
bent inwardly a distance below the top of the cup
and the inwardly bent portion being embedded in
the cup. : _

6. A cup assembly adapted to engage a well
pive Including a thimble, a cup nested in the
thimble. a wire reinforcement for the cuo and
supporting the outer, Jower and intermediate por-
tion of the cuo and forming a bearing between
the cup and the vipe, said reinforcement being
bent inwardly a distance below the top of the cup,
the inwardly bent portion being embedded within
‘the cup and the lower portion of said wire rein-
forcement extending downwardly within the

"~ thimble. . ) o

7. A cup assembly adapted to engage a well
pive including a thimble, a ecup supported by the
thimble, a radially expansible wire cage support-
ing the outer, lower and intermediate portion of
the cup and forming a bearing between the cup
and the pive, said reinforcement be'ng bent in-
wardly a distance below the top of the cup and
embedded within the upper part of the cup.

- 8, A cup assembly adapted to engage a well
pipe including a cup, a retainine ring in the cup,
a plurality of substantially U-shaped wires hav-
ing their lower ends bent so as to be held by the

retalning ring and extending along the outer -

lower portion of said cup and having their upper
ends bent inwardly so as to be embedded in the
cup. .
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9. A cup assembly including a thimble, a cur

supported by the thimble, a retaining ring in the
cup, a plurality of substantially U-shaped wires -
having their lower ends bent so as to be held by
the retaining ring and extending along the outer
lower portion of said cup and having their upper
ends bent inwardly so as to be embedded in the
cup. : .
10. A cup assembly adapted to engage a well
plpe including a cup, a continuous wire cage sup-
porting said cup on the outer lower surface there-
of and having the upper portion of said cage bent
inwardly so as to be embedded in the cup,

11. A cup assembly adapted to engage a well
pipe including a cup, a radially expansible wire
cage supporting said cup on the outer lower por-
tion of said cup and having the upper portion
of sald cage bent inwardly so as to be embedded
in the cup. ’

12. A cup assembly including a thimble, a cup
nested in the thimble, a radially expansible wire
cage supporting said cup on the outer lqwer sur-
face thereof and having the upper portion of said
cage bent inwardly so as to be embedded in the
cup and a flbrous material embedded in the cup
within the cage.

13. A cup assembly adapted to engage a well
pipe including a thimble, & cup mounted within
the thimble and a fibrous material embedded in
the swab cup and extending from a point within
the thimble to the part of the cup which would
contact the well pipe and a wire cage supporting
said cup and fibrous material on the outer lower
portion of the cup and having the upper portion
of said cage bent inwardly and embedded in the
cup.

14, A cup assembly including a thimble, a cup
nested in the thimble, and a fibrous material em-
bedded in the cup and extending from a poing
within the thimble to an intermediate portion of
the cup and a wire cage supporting sald cup and
flbrous material on the outer lower portion of the
cup and having the upper portion of said cage
bent inwardly and embedded in the cup. ’

15. A cup assembly adapted to engage a well
pipe, including a supporting element, an upward-
ly opening thimble on sald supporting element, a
cup having ifs lower end nested within the thim-
ble and its upper portion being adapted to engage
the well pipe, a flexible reinforcement extending
from the part nested in the th'mble to the pipe
contacting part of the cup, and an expansible
wire cage supporting said cup and reinforcément
on the outer lower surface of the cup and having
the upper portion of sald cage bent inwardly so.
as to be embedded in the cup.

16. A cup assembly adapted to engage a well -

. pipe, including a supporting element, an upwardly

70

opening thimble on said supporting element, a
cup having its lower end nested within the thim-
ble and its upper portion being adapted to engage
the well pipe and a reinforcement extending from
the part of the cup nested in the thimbie to the
pibe contacting part of the cup, said reinforce-
ment consisting of a filbrous material and a radi-
ally expansible wire cage supporting said cup and
fibrous material on the outer lower surface of
the cup and having the upper portion of said cage
projecting inwardly so as to be embedded iIn the
cup a substantial distance below the upper ex-
tremity of the cup so that the cup is provided
with a flexible lip above the cage.
: ‘RAYMOND G. TAYLOR, Jz.




