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This application is an improvement in the 
construction of and a method of making swab 
cups. Heretofcre considerable trouble hasgbeen 
experienced in making swab cups flexible and 
yet preventing the resilient body from flowing. 1 
A notable advance in regard to swab construc 
tion was made by C. S. Crickmer as shown in 
his Patent 1,735,264 in which he showed a bush 
ing in the inner lower portion of the cup with 
an apron extending upwardly therefrom and em 
bedded in the body of the cup, which greatly 
strengthened the cup. He also provided wires 
on the outside thereof and these wires likewise 
strengthened and supported the cup and also 
relieved the cup from much of the friction which 
would otherwise be encountered between the 
cup and the casing. 
The present invention pertains an improve- ' 

ment over the type of swab cup-ishown>_.in the 
said Crickmer' Patent 1,735,264'while retaining 
all of the advantages thereof. The improvements 
consist principally in providing a retaining ring 
in the lower portion of the cup to space the wires 
apart at their proper distance and, to holdp-these 
wires in ?rm engagement with the said bushing‘ 
and in bending the upper portions of the wires 
inwardly so that they are embedded inthe cup 
itself. The cup extends a distance above the 
upper portions'of the wires so that the pressures 
to which the cup is subjected will cause the por 
tion of the cup above the wires to seal directly 
against the well casing andthereby prevent leak 
age which might result if the wires extended 
to the full- height of the cup. The wires run 
ning vertically of the cup and on the outside 
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thereof give such a strong support to the cup > 
that the composition resists the tendency to flow 
to a remarkable degree so that the swab cup can 
withstand enormous pressure. 
Another object of the invention relates to-the 

method of constructing the swab cup assembly. 
Other objects and advantages of the invention 
will appear in the detailed speci?cation and 
claims which follow. » 
The invention may be better understood by 

referring to the attached drawing in which, 
Fig. l is a cross-sectional view of the swab 

cup assembly, 
Fig. 2 is a side elevational view'partly in cross 

section of the metallic portions of the cup as 
sembly, ' _ 

3 is a cross-sectional view of the bushing, 
Fig. 4 is an elevational view of one of the 

vretainins wires. 
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Fig. 5 is a perspective view of the retaining 
ring, and 

Fig. 6 is a cross-sectional view on the line 6-4 
of Fig. 2. ~ ‘ 
The swab cup is designed to be used with a 

tubular mandrel- I having an offset shoulder 2 
on which is supported a thimble l; "The cup 4 
is made of ?exible or elastic material. In years 
past these cups were generally made of rubber 
but as rubber substitutes have been found which 
would resist oil, these rubber-like substitutes are _ 
now generally employed. They are generally 
marketed under trade-names such as Neoprene, 
Dupreneand other trade names. For the pur 
pose of this invention it‘ls,‘ immaterial as to which 
one of these materials is employed; the essential - 
feature being that the cup lsmad'e of a material 
which will readilyexpand into engagement with 
the sidegwallsof the. casing, lfl'l'ie'zcupls of hol 
low constructlonftand :forms an outwardly ?aring 
well 5 adaptedjtourecelve ?uid‘;._inr,the well. If 
the mandrel is pulled upwardlyitls obvious that 
any fluid in the, well above the cup would expand 
the cup radially and make a seal between the 
conventional casing?notlshowmand the mandrel. 

A,.bushing ‘having a lower tubular section t 
is lnthe'lower portion-of thecup and forms an 
inner lining therefor.‘ Extenuinasbove but in 
tegral with the tubular section is an upwardly 
and outwardly ?aring apron 'I which is embedded 
in. the central portion'of the cup and forms a 
powerful? support therefor. A somewhat similar 
bushing =., was shown in the Crickmer Patent 
1,735,2641-Flg. 4. 
The retaining wires i have their upper por-' 

tion of substantially hairpin shape. The upper 
portion 9 thereof is bent inwardly and embedded 
in the cup so that the cup has a radially ?exible 
portion Ill above the wire. llfrthe cup is, there 
fore, subjected to excessive pressures, this upper 
portion ll of the cup can seal directly against 
the well casing, and since there are'no wires at 
that point'there is no tendency of the well fluid 
to pass downwardly by the .wires as this por 

. tion Ill makes an‘absolute seal. It will be noted. 
however, that this upper portion of the cup is 
strongly supported by the wires below it. Below 
the inwardly extending portion 9 of the retain 
ing wires there is a substantially vertical sec~ 
tion ll adapted to be pressed directly against 
the casing and since the casing extends verti 
cally, naturally this section H of the wires on 
tends likewise. Below the vertical section II the 
wires are bent slightly inwardly taming a sec 
tion I! and below the section I: the wires are 



2 
bent radially inwardly and then vertically form 
ing a lower portion II. The lower portion I3 is 
in direct encasement with the outer periphery 
of the tubular section 8. These retaining wires 
maybe easily manufactured by simply cutting 
the wires into the proper length and then bend 
ing the same into the con?gurations shown in 
Fig. 4, it being noted that the lower portions II 
are not united together but the upper portion 9 
forms a continuation of the same wire. There 
are, therefore, no free ends at the upper portion 
but there are free ends at the lower portion. 
A corrugated retaining ring ll holds the lower 

portions ii of the retaining wires in close ‘en 
gagement with the tubular section 8 of the bush 
ing. It will be noted that this retaining~ ring 
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is corrugated, the valleys i5 extending vertically. ' 
The lower portions if of the retaining wires are 
seated in the said valleys, which valleys are 
spaced equal distances apart and, therefore, serve 
as a means to properly space the wires. This 
corrugated construction of the metallic retain 
ing ring makes the retaining ring resilient so 
that it acts as a powerful spring to hold-the 
wires in engagement with the bushing. It will 
further be noted that there‘ is a considerable 
amount of the cup between the retaining ring 
[4 and the inner walls'of the thimble I. The 
mid-portion of the cup is, therefore, supported 
against excessive radial distortion by the metal 
lic skirt ‘I while the retaining ring supports all 
of the outer portion of the cup except for the 
extreme upper portion III of the cup and for the 
part of the cup beneath the sections I! of the 
retaining wires, and the lower portion of the 
cup is supported by the outwardly ?aring walls 
of the thimble 3, the thimble extending to within 
a short distance of" the lower end of the sections 
I! of the retaining wires. The cup is, therefore, 
supported through the major portion of its length 
to prevent flow of the cup when subjected to 
excessive'pressures. A cup of this construction, 
therefore, has all of the sealing advantages of 
cups of prior construction and has the advantage 
of being adequately supported to withstand ter 
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ri?c pressures and in addition has means to pre- ' 
vent leakage downwardly by the wires. 
The cup is assembled in a most facile manner. 

A loose fitting temporary mandrel, not shown, 
is inserted in the retaining ring H and the re 
taining wires are then inserted so as to seat in 
the valleys l5 of the retaining ring. This, of 
course, makes a very loose fit but properly spaces 
the wires apart. The bushing shown in Fig. 3 
is then introduced from above and is forced 
downwardly pushing out the-loose ?tting man 

, drel. The tubular section l6 of the bushing is 
larger than the loose fitting mandrel and it 
presses the wires into such tight engagement 
with the retaining ring that the retaining ring 
is caused to expand somewhat. The retaining 
ring is made of spring metal and the bushing 

vforcing the lower ends of the retaining wires 
into engagement with the retaining ring causes 
the retaining ring to expand and thereby hold 
_the wires securely in the bushing. The resultant 
construction is shown in Fig. 2. The metallic 
assembly shown in Fig. 2 is then placed in the 
mold and the'resilient material of Neoprene or 
other rubber-like mass is molded to the metallic 
parts shown in Fig. 2 thereby producing a cup 
assembly as shown in Fig. 1 which may readily 
be inserted on a mandrel I. 

It ’is obvious that many changes might be 
made in the speci?c construction of the inven 
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tion shown by way of illustration therein and 
without departing from the spirit of the inven 
tion. We, therefore, desire to claim the inven 
tion broadly except as we may limit ourselves in 
the appended claims. 
Having now described our invention, we claim: 
1. A swab assembly including an elastic cup, 

a reinforcing bushing in the lower part of the 
cup, retaining wires .having their lower parts 
extending parallel to and contacting the bush 
ing and embedded in the cup and a resilient 
retaining ring engaging and resiliently pressing 
the said lower parts of the wires into engage 
ment with the bushing. 

2. A swab cup assembly including a ?exible 
cup body, a reinforcing bushing in the inner 
lower portion of the body and having ‘an out- a 
wardly extending apron embedded in said body, " 
retaining wires having their lower parts extend- ’, 
ing parallel to and contacting the bushing and ' 
a resilient retaining ring pressing the said lower 5 
parts of the wires into engagement with the 
bushing. ' 

3. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body and having an outwardly and upwardly 
extending apron embedded in ‘said body, retain 
ing wires for the body- and having their lower 
portions extending along and in contact with 
the bushing and a resilient retaining ring hold!‘ 
ing the lower portion of said wires in ?rm con 
tact with the bushing. 

4. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body and having 
their _lower portions extending along and in 
contact with the bushing and a resilient retain 
ing and spacing ring holding the lower portion 
of said wires in firm contact with the bushing 
and serving as a means to hold said wires spaced 
apart from each other. 

5. In a swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body and having 
their lower portions extending along and in con- ‘i 
tact with the bushing and a stretchable, corru- 5 
gated retaining ring holding the lower portion , 
of said wires in firm contact with said bushing. ' 

6. In a swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body and having 
their lower portions extending along and in con 
tact with the bushing and a corrugated retain 
ing ring holding the lower portion of said wires 
in ?rm contact with said bushing. 

7. A swab cup assembly_including, a ?exible 
cup body, a bushing for the lower portion of the 

' body, reinforcing wires for. the body and having 
their lower portion extending along and in con 
tact with the bushing and a corrugated retain 
ing ring of spring metal holding the lower por 
tion of said wires in ?rm contact with the bush 
ing, the corrugations of the retaining ring form 
ing inner channels to receive the wires. 

8. A swab cup assembly including, a ?exible 
cup body, a bushing for the lower portion of 
the body, reinforcing wires for the body and 
having their lower portion extending along and 
in contact with‘ the bushing and a corrugated 
retaining ring of spring metal holding the lower 
portion of said wires in ?rm contact with the 
bushing, the corrugations of the retaining ring 
forming inner channels to receive the wires, the 
upper portions of said wires being bent in 
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wardly and embedded in the upper portion of the 
cup body. ' 

9. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body and having 
their lower portion extending along and in con 
tact with‘ the bushing and a corrugated retain 
ing ring of spring metal holding the lower por 
tion of said wires in ?rm contact with the bush 
ing, the corrugations of the retaining ring form 
ing inner channels to receive the wires, the upper 
portions 01' said wires being bent inwardly and 
embedded in the upper portion oi! the cup body, 
the upper parts of said wires terminating below 
the upper extremity of. said cup body. 

1_9._AA swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of 
the body, reinforcing wires for'the body having 
their lower portions extending along and in 
contact with the bushing, a ?exible corrugated 
retaining ring holding the lower portion of said 
wires in ?rm contact with the-bushing and the 

' upper portion of said wires extending inwardly 
and embedded within the cup body. 

11. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body having 
their lower portions extending along and in con 
tact with the bushing, a ?exible corrugated re 
taining ring holding the lower portion of said 
wires in firm contact with the bushing, the upper 
portion of said wires extending inwardly and 
embedded within the cup body, and a thimble 
supporting the lower ends of said bushing, wires, 
retaining ring and cup body. - 

12. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 
body, reinforcing wires for the body having their 
lower portions extending along and in contact 
with the bushing, a ?exible corrugated retaining 

. ring holding the lower portion of said wires in 
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?rm contact with the bushing, the upper por 
tion of said wires extending inwardly and em 
bedded within the cup body, and a thimble sup 
porting the lower ends of said bushing, wires, re 
taining ring and cup body, the retaining wires 
extending throughout the major portion of the 
height of the cup body but terminating below 
the top thereof. 

13. The method of making a swab cup assem 
bly consisting of placing the lower ends of wires 
in the valleys of the corrugations of a retaining 
ring, forcing a bushing into engagement with 
the lower ends of the wires in- the retaining ring - 
to expand the retaining ring and molding a ?ex 
ible body around a portion of the bushing, re 
taining ring and retaining wires. 

14. The method of forming a swab cup as 
sembly consisting of placing the lower ends of 
wires in the inner corrugations of a spring metal, 
retaining ring, inserting the bushing so as to 
cause the retaining wires to expand the retain- ' 
ing ring so that the retaining ring will hold the 
wires in close contact with the bushing and mold 
ing a resilient plastic to said bushing, retaining 
wires and retaining ring. 

15. A swab cup assembly including a ?exible 
cup body, a bushing for the lower portion of the 

. body, retaining wires for the body having their 
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lower portions extending along and engaging 
' said bushing for a substantial distance'and a re 
taining ring for the lower portion of said wires, 
the lower end of said wires extending between 
the bushing and the retaining ring, said ring 
forming a succession of valleys in which the 
lower ends 01' the wires are received so as to 
space said wires uniformly. , 

RAYMOND G. TAYLOR, JR. 
DONALD B. HOOSER. 


