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FLUID RETAINING CUP 
Paul H. Granger, Los Angeles, Cali. 

Application January 26, 1942, serial No. 428,32 
4 Claims. (C1, 309-33) 

This invention relates to fluid retaining cups 
which are used as swabs and packers in casings 
or the like in oil wells. 
These cups usually comprise an annular body 

of rubber or the like which are capable of with 
standing high internal pressures while sealing 
with the walls of the casing and are usually pro 
vided with some form of reinforcing means. In 
order to operate satisfactorily under all condin 
tions a cup must be sufficiently flexible to pass 
through the different sizes of casing normally en 
countered, while at the same time sealingly en 
gaging the same. Also, the cup must be suffi 
ciently stiff and strong to withstand pressures on 
the order of several thousand poundS. per Square 
inch without rupturing. 
A particular object of the invention is to pro 

vide a cup which will sealingly engage with the 
walls of different weights of casing of the same 
nominal size. 
Another object of the invention is to provide an 

improved construction for sealingly fastening the 
cup to the mandrel. 
A further object of the invention is to provide 

a cup with rigid reinforcing, means in the Walls 
thereof adjacent the cup follower. 
Another object of the invention is to provide a 

cup with circumferentially extensible reinforcing 
means for strengthening the cup at positions 
where flexibility is desired. 
How these and other objects of this invention 

not specifically mentioned are attained will be 
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better understood from the ensuing specific de 
scription of the drawings, in which: 

Fig. 1 is a longitudinal Section of a cup accord 
ing to this invention positioned on a suitable 
mandrel in a casing; 

Fig. 2 is a transverse section through the cup 
taken along line 2-2 in Fig. 1; 

Fig. 3 is a longitudinal section of a modified 
form. Of Cup; 

Fig. 4 is a transverse section thereof taken 
along line 4-4 in Fig. 3; and 

Fig. 5 is a perspective detail of the reinforcing 
means employed in the cup illustrated in Figs. 3 
and 4. 

Referring to Figs. 1 and 2, the Cup is shown as 
comprising an annular cup body formed of 
flexible resilient material such as rubber or the 
like having a flexible upper end 2 and a base por 
tion 3. The termis “upper end” and “base por 
tion' are, of course, relative since the Cup may 
be used in an inverted position. However, the 
upper end of the cup is the end adapted to seal 
with the casing or the like, indicated at 4, and is 
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opposite the base portion which is the portion 
secured to a mandrei or other mounting means 
Such as indicated at 5. 
The inner wall of the base portion 3 is recessed 

outward as indicated at 6 to accommodate a cy 
lindrical bushing 7 that makes a close sliding fit 
With the mandrel 5. Bushing is suitably se 
cured to the cup body as by vulcanization. The 
upper end of the recess 6 terminates in an inward 
projecting annular ring or shoulder 8 of the cup 
body material and the inner surface of the shoul 
der 8 engages the mandrel. 
The internal diameter of the cup body at the 

upper edge of the shoulder 8 is greater than the 
internal diameter of the recess 6 and represents 
the minimum diameter of the inner surface of 
the cup above the position of the shoulder 3. The 
inner diameter of the cup increases from a posi 
tion at about the center of the cup as indicated 
at 9 and reaches the maximum at the upper end. 
The mandrel 5 is shown provided with an out 

ward extending annular flange which engages 
the upper face of the shoulder 8. A renovable 
cup-shaped cup follower is indicated at 2 engag 
ing the base portion of the cup and the lower end 
of the bushing 7. The mandrel is threaded as 
indicated at 3 and is provided with a nut 4 
which is spaced from the follower 2 by a washer 
5 and is adapted to urge the cup follower against 

the cup to hold it securely between the flange 
and the follower. The shoulder 8 is Squeezed 
between the flange f and the upper end of the 
bushing and is thus forced against the mandrel 
5 to form a fuid-tight joint. 
The annular wall of the cup body is provided 

with annular cavity means comprising an annular 
recess 6 extending upward from the base portion 
of the cup to a position intermediate the ends of 
the cup. The inner surface of the Cup indicated 
at T is subject to outward fluid pressure and the 
outer surface of the cup indicated at f8 faces the 
casing. The annular cavity f6 is located between 
the inner and outer surfaces T. and 8 in the wall 
of the cup body, whereby there is a wall portion 
f 9 located inward of the annular recess 6 which 
is subject to outward fluid pressure. 
A rigid annular reinforcing member 2 in the 

form of a continuous metal cylinder is shown 
located within the cavity 6 adjacent the lower 
end thereof and the base portion of the cup. The 
reinforcing member 2 may be secured to the cup 
body as by vulcanizing or it may be free to move 
in the cavity. The lower end of the cavity is 
shown closed with a thin annular rubber member 
22 vulcanized in place. The member 2 extends 
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upward from a position below the upper end 23 
of the cup follower 2 to a position above said up 
per end and intermediate the ends of the cup 
and is in position to engage the Outer surface of 
the Wall portion 9 and resist radial outward 
loads transmitted from the inner surface f of 
the cup. The member 2 is separate and spaced 
radially outward from the bushing . 

Preferably further reinforcing means is pro 
vided in the wall above the upper end of the 
rigid reinforcing member 2 as in the portion of 
annular cavity 6 above the member 2. Such 
additional reinforcing means preferably should 
reinforce the cup against outward fluid pressure 
from within without appreciably decreasing the 
cup's flexibility, since the position of such rein 
forcing means is in the portion of the cup which 
should be flexible. For this purpose I may pro 
vide one or more split rings such as indicated at 
24 of steel or other flexible resilient material of 
high tensile strength. 
The rings 24 are circumferentially extensible 

and are preferably of such diameter as to not 
engage the inner walls of the cavity 6 when the 
cup is in its rest position as indicated and they 
are free to move with respect to the side Walls of 
the cavity during circumferential extension. The 
inner diameter of the rings 24 is preferably such 
that the inner surfaces thereof will be engaged 
by the wall portion 9 after it has been deformed 
outward by Outward fluid pressure whereby the 
rings will assist the Wall portion in resisting ra 
dial otWard loads. 
The uppermost ring is indicated in plan at 24a 

in Fig. 2 and a portion of the next lower ring is 
indicated in plan at 24b. The rings are prefer 
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2,336,090 
located the base portions 35 of a plurality of ar 
cuate longitudinally extending overlapping 
leaves 36 of steel or other relatively stiff reinforc 
ing material. w 

Portions of two overlapping leaves are shown 
in perspective in Fig. 5 and are designated 36. 
and 36b. In order to hold the leaves in position 
in Overlappirag relation the base portions there 
of are folded or bent upward about 180° angle as 
indicated at 36c and 36d. The direction of bend 
ing is opposite in successive leaves as will be 
noted particularly from an inspection of Figs. 
4 and 5. The radial width of the base portions 
is such as to provide a loose fit thereof in the an 
nular recess 35. The base portions 36c and 36d. 
do not extend for the complete circumferential 
extent of the leaves whereby the end portions 
36e and 36f of the leaves 36.a.and 36b respectively 
may Overlap without interference from the bent 
Over base portions. Circumferential movement 
of the leaves relative to one another is prevented 
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ably provided with circumferentially spaced butt 
ends. The butt ends of the rings 24 and 24b 
are shown at 24c and 24d, respectively. The 
butt ends of the remaining rings are shown at 
24e, 24f and 24g. It will be noted that positions 
of the splits or butt ends of each ring are circum 
ferentially spaced from an adjacent ring. 

It will be noted that the upper end 2 of the cup 
body is provided with a flexible annular outward 
projection 26 which is adapted to engage the in 
ner wall of the casing 4. This projection allows 
the cup to accommodate itself to different sizes 
of casing which are smaller than the sizes of 
casing shown. Upon entering a smaller casing 
the flexible upper portion of the cup body yields 
at the position indicated at 27 where the wall 
thickness abruptly decreases from that obtaining 
at the position of the projection 26. At the same 
time the projection 26 maintains sealing engage 
ment with the wall of the casing. With the il 
lustrated embodiment of the invention the mini 
mum Wall thickness of the cup body occurs at 
the lower end of the projection 26, at the position 
indicated at 27. Thus the cup is readily deform 
able at that position. 

Referring to Fig. 3 a cup is indicated at 30 
which is identical to the cup illustrated in Fig. 
1, with the exception that the shape of the an 
nular cavity and the construction of the rein 
forcing means contained therein is different. The 
annular cavity is indicated at 3 and it will be 
noted that the base portion. 32 thereof is of 
greater radial extent than the upper portion 32a. 
The base portion 32 contains a solid cylindrical 
reinforcing member 33 of substantially the same 
height as the member 2 of Fig. 1 and located in. 
substantially the same position in the annular 
cavity 3. The upper face of the member 33 is 
provided with an annular recess 34 in which js 
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or limited through abutment of the ends of said 
leaves with the ends of the bent-over base por 
tions 36c and 36d. 
Inner Surface 37 of the wall 38 of the cup is 

subject to radially outward fluid pressure and the 
annular recess 3 is located in the wall 38 out 
ward of the surface 37 and has a wall portion 39 
Subject to radial outward force. The reinforc 
ing means 33 and 36 are located in the annular 
cavity 3 and are adapted to engage the outer 
Surface of Said Wall portion 39 to resist its out 
ward movement from radial outward forces on 
the Surface 3. 

In the preferred embodiment the ring 33 is 
preferably a solid annular member as distin 
guished from a split ring, and the reinforcing 
means comprising the Overlapping leaves 36 is 
preferably capable of circumferential extension 
upon expansion of the Cup. Such circumferen 
tial extension is obtained by movement of the 
Overlapping portions 36e and 36f over one an 
other. Obviously, the overlap of the leaves 
should be sufficient so that the leaves will re 
main in Overlapping relation for all normal op 
erating conditions of the cup. 
Although I prefer a construction in which the 

circumferentially extensible reinforcing means is 
loose in the annular cavity and spaced therefrom 
as shown so that an initial expansion of the cup 
may be obtained before the reinforcing means is 
effective, I may as an alternative mold the cir 
cumferentially extensible reinforcing means and 
the inextensible reinforcing means in place when 
the cup is molded. The resulting cup will not be 
quite as flexible as the preferred cup but will 
still retain some of its advantages in view of the 
circumferential extensibility of the upper rein 
forcing means. 

It will be noted that in the illustrated forms 
of the invention the rigid reinforcing member 
Such as the member 2 of Fig. 1 extends from a 
position above to a position below the upper end 
of the bushing and intermediate its ends, is 
Separate therefrom and spaced from the bush 
ing by a portion of the flexible cup wall material. 
It should also be noted that the rigid reinforc 
ing means and the circumferentially extensible 
reinforcing means need not be directly above one 
another. In other words, the portion of the cav 
ity means containing the circumferentially ex 
tensible reinforcing means located at a position 
above the rigid reinforcing means need not be 
directly above the portion of the cavity means 
containing the rigid reinforcing means. 
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I claim: 
1. A fluid retaining cup for use in a casing or 

the like, comprising a flexible cup body having an 
annular wall whose inner surface is subject to 
outward fluid pressure and whose outer surface 
faces the casing or the like, said wall having 
an annular cavity and having a wall portion dis 
posed inward of said cavity, a rigid annular re 
inforcing member extending upward in the cav 
ity from adjacent the base of the cup, and one 
or more circumferentially extensible resilient 
Split ring reinforcing members located in the 
cavity above the annular reinforcing member, and 
being free to move with respect to the side walls 
of the cavity during circumferential extension, 
the reinforcing members being adapted to engage 
said wall portion to resist radial outward loads. 

2. A fluid retaining cup for use in a casing or 
the like, comprising a cup body having a flexible 
annular wall whose inner surface is subject to 
outward fluid pressure, said wall having an an 
nular cavity and having a wall portion disposed 
inward of said cavity, the inner wall of the cup 
body adjacent the base of the cup being recessed 
outward to provide a bushing-receiving recess; a 
cylindrical bushing in said bushing-receiving re 
cess extending upward from the base of the cup; 
a rigid annular reinforcing member extending 
upward in the cavity from a position intermedi 
ate the ends of the bushing to a position above 
the upper ehd of the bushing, said reinforcing 
member being spaced outward of the bushing 
and adapted to engage said wall portion to resist 
radial outward loads; and circumferentially ex 
tensible reinforcing means located in said cavity 
above said rigid reinforcing member and being 
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free to move with respect to the side walls of 
the cavity during circumferential extension. 

3. A fluid retaining cup for use in a casing or 
the like, comprising a cup body having a flexible 
annular wall whose inner surface is subject to 
Outward fluid pressure, said wall having an an 
nular cavity located outward of said inner sur 
face and extending upward from the base of the 
Cup to a position intermediate the ends of the 
cup; a rigid annular reinforcing member in the 
lower portion of said cavity adapted to resist 
radial outward loads transmitted from said inner 
surface; and circumferentially extensible rein 
forcing means comprising a plurality of split 
rings located in said cavity above said rigid rein 
foricng member and being free to move with re 
spect to the side walls of the cavity during cir 
cumferential extension. 

4. A fluid retaining cup for use in a casing or 
the like, comprising a cup body having a flexible 
annular wall whose inner surface is subject to 
outward fluid pressure, said wall having an an 
nular Cavity located outward of said inner Sur 
face and extending upward from the base of the 
Cup to a position intermediate the ends of the 
Cup; a rigid annular reinforcing member in the 
lower portion of said cavity adapted to resist ra 
dial outward loads transmitted from said inner 
surface; and circumferentially extensible rein 
forcing means comprising a plurality of longi 
tudinally extending overlapping leaves located 
in said cavity above said rigid reinforcing mem 
ber and being free to move with respect to the 
side walls of the cavity during circumferential 
extension. 

PAUL H. GRANGER. 


