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This invention has to do with a long-lived well 
swab assembly of few parts and great strength, 
including an elongated resilient cup in which 
load and wear are distributed over relatively 
large Surfaces. 
The tool employing my invention will run into 

the well tubing or casing with much greater 
speed than has been possible with old type swabs. 
This comes about because of the greater clear 
ance between the inside of such pipe and the 
outside of the swab assembly, and also because 
of the greater cross-sectional area in the bore 
of the mandrel which provides a conduit through 
the assembly. This is so, notwithstanding that 
this new Swab is very rugged and will carry an 
unusually large load of fluid. 
The invention provides an unusually long swab 

cup. Its length is usually two to three times its 
diameter; and the cup itself is divided into three 
separate areas, each differing in flexibility and 
strength, the better to seize, collect, accommo 
date and carry increasingly large loads of fluid. 
The cup is provided with an adjustable device 

which will allow its lip to be laterally expanded 
to operate with continued efficiency after the 
outer face of such lip has been worn away by 
friction. 
Fewer and stronger parts make up a better 

tool having a lower initial cost and less operat 
ing expense, as contrasted with earlier devices 
in this art. 
This invention represents an improvement 

over presently pending patent application filed 
on February 6, 1947, under Serial No. 726,900. 

Heretofore, Swab cups have had a relatively 
short life. This was largely due to the fact that 
the friction between the cup and pipe through 
which it passed wore out the slde wall of the cup 
in a relatively narrow band therearound. Such 
abrasion. Soon Weakened a belt around the Cup 
wall, so that thereafter it became abnormally ex 
tended in such thinned region of the wall, and 
was rendered useless. One of the primary in 
provements offered by this invention is the elim 
ination of such trouble. 

In the past there was entertained the mistaken 
idea that a well swab should fit the pipe in 
which it moved, even to the point of affording 
a friction fit. Such is unnecessary. 

Moreover, it is highly undesirable, as my in 
vention has proved. 
My Swab will rarely touch the side wall of the 

pipe into which it is being run while going down 
for a load of fluid. This fact not only increases 
the life of the cup, by reason of less friction 
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thereon, but it speeds the introduction of the 
tool into the lower part of the well, and it saves 
a tremendous amount of labor and overhead 
costs in so doing. 

It may well be said that this invention, in fact, 
presents three different cups, all integrated into 
One SWab Cup, and each. So shifting the load to 
another as to make all bear a proportionate share 
of the load, especially as the load progressively 
increases. There is therefore no definitely lo 
calized area which is subjected to great friction. 
The friction band slowly shifts and "slides 
down' the Outside of the cup, as the load in 
creases within the cup. 
To accommodate and care for such. variations 

in load (all within one cup) the upper region 
of the cup has been made rather quickly re 
sponsive to internal pressure. This is largely due 
to the fact that the uppermost side walls are 
not reinforced, and an offset lip is provided. 
The next lower region of the cup is specially 

reinforced, with flexible materials; but such re 
inforcing is designed to carry only moderate 
loads of fluid (to which this section of the cup 
readily responds). 
The third and still lower region of the cup is 

doubly reinforced, as with wire or yielding steel 
fingers; and this latter area is designed to carry 
€xtremely heavy loads, though expanding some 
what thereunder. 
The fourth area of the cup is an extremely 

strong, non-yielding, and inflexible base, sup 
porting all of the three responsive regions of the 
cup, and ultimately receiving and carrying 
weights and pressures originating from the loads 
Of all three. 
This base is the foundation for a plural nun 

ber of series of varyingly extended fiexing arms 
or fingers of cantilever design, all extending up 
wardly from the base and within the materials 
of the plastic cup. This construction and de 
sign permits the recovery of such cantilever fin 
gers by allowing them to spring back into nor 
mal position (carrying the cup wall with them), 
after the load is removed from the cup. The 
cantilever-like spring fingers are important; and 
So is the long length of the cup assembly, divided 
as it is into bands which function separately 
and/or successively. 
In this specification and in the drawings it is 

desired to make clear that among the objects of 
this invention are the following: 

(1) A greater than usual clearance between 
the Outside of the cup and the inner wall of the 
pipe in which it may be moved. 
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(2) An elongated and offset cup lip, whicin wili 
immediately engage the side walis of the pipe 
When the Swab is being withdrawn, so as to fill 
the cup, and initially hold the contents therein, 
and also Seal the side wall of the cup against time 
plpe. 

(3) The provision of three separate areas of 
cup wall, beginning at the top thereof, each in 
creasingly strong in resistance to pressure, and 
all So integrated as to make one continuous and 
eiongated Cup, in which each lower Section will 
carry a greater load than the One above it; and 
all this without particularly localizing the área 
of friction on the outside of the cup, but on the 
other hand widely spreading such area up and 
down the side walls of the cup, thus greatly in 
creasing its life by reducing its friction. 

(4) Base construction in the cup whereby the 
reinforcing material and the base itself are so 
made together as to constitute one stout inte 
grated skeleton, simplifying the assembly of such 
reinforcing and load-carrying parts and reducing 
costs and increasing strength. 

(5) The integration of the reinforcing with the 
base and with the plastic material of the cup in 
such way that all three such elements become 
one responsive assembly, providing cantilever 
like fingers anchored in the base and extending 
up within the side walls of the cup. 

(6) Maximum fluid passageway outside of the 
cup and maximum fluid passageway through the 
cup and through the entire swab assembly. 

(7) Fewer and stronger parts in the entire 
assembly than those ordinarily encountered in 
swab devices. 

(8) Means provided within the cup assembly 
for lifting up the side wall of the cup and spread 
ing the upper lip thereof, after its outer edge has 
been worn away by friction, such adjustmerit 
being of material aid in continuing the efficiency 
of the cup and lengthening its life. 

(9) Special provision of a series of notches or 
passageways on the inner face of the lip of the 
cup, so that it will always pick up fluid, notwith 
standing that it may be adjusted upwardly against 
a spreading shoulder to enlarge the periphery of 
a worn cup. These openings on the lip will pro 
vide never-closed apertures for the introduction 
of fluid into the cup. 

(10). Overlapping and/or interlocking fingers ?? ... 
wires in the lower region of the side wall of the 
cup, so arranged that each short menber thereof 
will carry and transmit to each long member a 
part of its load and stress; and vice versa. This 
arrangement presents a cooperative and inte 
grated responsiveness in all of the fingers in the 
cup, so that no one stands alone to carry a par 
ticular part of the stress; and on the other hand, 
all of them unite in their resistance to pressure. 
'Chey, therefore, yield uniformly; and there re 
mains no fixed distortion of the body of the cup. 
after the load is removed. 

(11) An elongated swab wherein the long 
length of the cup itself adds materially to the 
swabbing value in that there is practically never 
any loss of the load being lifted. My Cup lifts 
all of the fluid gathered above it. 
(2) A swab which will get the last cupfull of 

fluid out of the pipe, notwithstanding that vari 
ous weights of tubing or pipe may be in the 
string, my cup accommodating itself against the 
inner walls of pipes of different diameters, and 
sealing off all the fluid below which it is place. 

(13) The disclosed construction which will pre 
vent the coldflow of rubber or other ellastic ma• 
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terlal used in the compounding and manufacture 
of the cup, there being no abrupt changes in the 
resistance offered by the cup Wall by reason of 
the reinforcing therein. For instance, there is 
no solid metal band around the outside of the 
cup or within the plastic thereof, as is found in 
Some old devices. Likewise, there is no wine cage 
outside of the cup, and merely lying against the 
outer face theerof, such as is found in old de 
vices. There is no construction in my device 
Which will allow the cold flow of rubber or of 
plastic material through and about the reinforc 
ing br over and around it, as found in old devices 
in this art, 
The drawings are set out with the object of 

illustrating a typical form of the invention, but 
it must be understood that this invention may 

” b? practiced withÖut resort to the details of such 
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drawings, and that changes may be made without 
departing from the spirit of this invention, which 
I desire to claim broadly. 
In the attached drawings 
Fig. I is a partially sectionalized elevation of a swab assembly employing my invention. 
Fig. II is a partially sectionalized elevation of 

the valving mechanism of such assembly. 
Fig. III is a plan view taken along the line 

III-III of Fig. I. Fig. IV is a plan view taken along the line IV— 
IY Of Fig. 

Fig. W is a plan view taken along the line V-V 
of Fig. I. 

Fig. WI is a plan view taken along the line WI 
VI of Fig. II. 

Fig. VIII is a sectionalized elevation of one form 
of reinforcing material supporting the Swab Cup. 

Fig. VIII is a partially sectionalized elevation 
of a swab cup being run into the well. 

Fig. IX is a partially sectionalized elevation of 
a swab cup in a static position or in its initial 
movement of return and while under very light 
load. 

Fig. X is a partially sectionalized elevation of 
a swab cup under a medium load. 

Fig. XI is a partially sectionalized elevation of 
a swab cup under a heavy load. 

Fig. XII is a partially sectionalized elevation of 
a swab cup which has been so adjusted as to 3x 
pand its upper lip. 

Fig. XIII is a sectionalized elevation of a modi 
fied form of reinforcing elements which carry and 
support the cup. 

Fig. XIV is a plan view looking down on the 
top of the reinforcing elements shown in Fig. 
XI. 

In the drawings, the various parts of my de 
vice have been indicated by numerals, and like 
parts are indicated by the same numeral; and 
the numeral indicates well pipe, such as casing 
or tubing. 
The swab cup assembly 2 is made to pass up 

and down within this pipe. This assembly may 
be attached to or suspended on any lifting means. 
such as well tubing, pump rods or cable; and its 
primary purpose is to lift from the well a volume 
of fluid, such as oil, gas or water, or any other 
well fluid. 
The swab cup assembly 2 is so arranged that 

it may be incorporated within the lifting string 
of pipe, or rod, or cable, as a single unit; or, as 
is more often the case, a number of these cup 
assemblies may be incorporated in the lifting line. 
The operator may include as many or as few 
such cup assemblies as he desires, the require 
ments of the job being done considered. 
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In Fig. I there are disclosed two separate swab 
Cup assemblies. They are placed at or near the 
lower end of the lifting line; and they are run 
into the pipe within the well by gravity. 
The lowermost cup assembly will be threaded 

and carried on a plain mandrel 3, so that such 
cup assembly may be easily affixed thereto, and 
as easily removed and replaced with a new cup. 

Further and additional cup assemblies 2 may 
be carried on the lifting line by having them 
carried on the outside of another mandrel 3; and 
the lower end of such mandrel (below the cup 
assembly) will be threaded into the upper end of 
a like mandrel 3. In this manner there may be 
incorporated in the line as many cups as . may 
be desired. - 

Below the last cup assembly there is renov 
ably attached to the mandrel 3 (which passes 
til l'Ough the Cup assernbiv) the retalning nut 4. 
which is a body having a hollow chamber 8 
therein and provided with passages f through 
the chanber walls. Usually, the lower end of 
the retaining nut 4 is slightly rounded off, as 
shown. This is for safety and for guiding. 
While the cup assembly 2 is being dropped 

into the well, part of the fluid in the well will 
pass through the openings or passages 9 and 
into the chamber 8, and thence upwardly 
through conduit 36, which is a wide open bore 
through the mandrel 3. 

In order that fluid may be lifted with this 
device, it is arranged with a valve placed above 
the topmost Swab cup assembly 2. Generically 
this walve assembly is indicated by the numera 5. 
The uppermost cup assembly requires a man 

drel for mounting; and this mandrel is indicated 
as at 6. Such mandrel is very much like the 
plain mandrel 3, except that the upper part of 
in andrel S is modified to provide a valve housing 
or chamber, through the walls of which are ar 
ranged a plurality of valve ports 4, and in which 
is provided a valve seat f2. Any suitable type 
of valve head may be used, such as a poppet 
type, or other type. However, the ball type, as 
shown at f3, is very satisfactory. 

The arrows, shown in Fig. II, indicate the 
direction of the fluid passing upwardly through 
the mandrel 6 and out of the valve ports 14, 
after lifting up the valve ball 3 from its seat f2. 
The ball remains in elevated position while the 
Swab assembly is being lowered into the hole. 
There is a clear and open conduit 36 running 

through all of the mandrels used in any given 
assenbly of Swab cups on the same line; and the 
Well fluid enters lower port 9 and passes up 
Wardly through such conduit 36 until it is even 
tually discharged from upper ports 4. 

It is of importance that the conduit 36 be as 
large as reasonably possible, the strength required 
in these mandrels and in the entire assembly be 
ing considered. By reason of simplicity in the 
construction of this swab, and the unusually 
Small number of parts therein, there has been 
achieved a somewhat enlarged bore 36. This ar 
rangement will facilitate and hasten the lowering 
of the Swab into the well; and it will permit the 
quick pick-up of a large volume of fluid, to be 
later lifted out of the hole by the cups 25. 
The line of tubing, rod or cable which sup 

ports my swab is connected to the uppermost 
nandrel 6, of the assembled tool, by the use of 
mandrel Sub 7. This sub should be made of high 
grade steel; and it should be solid, as no object 
is served by having it hollow. On the other 

0 

90 

6 
hand, the solid sub 7 is much stronger. It is 
usually provided with shoulders at top and bot 
ton, as indicated at 8 and 0; and it is usual to 
bevel the shoulder 8, so as to minimize the chances 
of this member being hung under any obstruction 
encountered within the well. Likewise, it is usual 
to bevel the outer face of the top edge of mand rel 
6, and for the same reason. 
The member 1 may be attached to the member 

6 in any convenient manner; but one of the sim 
plest and Safest forms of attachment is provided 
by the use of threads, of which the threads 9 and 

on the upper and lower ends respectively of 
Sub 7, are typical. 
The lower end of a string of tubing (not 

shown) which it may be desired to have con 
nected to sub 7 should be provided with threads 
of a character complementary to threads 9, 
Such arrangement can be effected by the use of 
a conventional pipe collar or coupling. A some 
what similar threaded collar may be provided on 
the lower end of a rod, or of a cable, for con 
nection to sub 7. The male threads on the 
member will find complementary female threads 
within the upper end of member 6. 
Thus united, the entire assemblage, including 

all of the parts from retaining nut 9 to sub 7. 
inclusive, may be raised and lowered within the 
well by raising and lowering the lifting line (not 
shown) which is connected to sub 7. 
The extreme simplicity, strength and rugged 

ness of a typical assemblage incorporating my 
invention is made plain in Fig. I. It is to be 
noted that (aside from the swab cup assemblies 

... 2) there are only four members necessary to 
firmly connect the assemblage together; and 
these are the sub 7 at the top, the retaining nut 
9 at the bottom, and the two mandrels 3 and 6, 
which are themselves connected together. 
These are far fewer parts than are ordinarily 

found in any kind of swab assembly wherein 
there is placed a plurality of swab cups; and 
this is important because of economy, as well as 
strength. 
The incorporation of valving mechanism into 

One of the mandrels is in itself a simplification 
of great value, and results in saving labor and 
material. 
Other features of advantage presented by my 

invention will be found in the design, arrange 
ment, construction and operation of the swab 
cup assembly 2. 
This swab cup assembly is a very strong and 

long-lived creation. It is made of very few 
parts; and these are assembled together quickly 
and inexpensively. My construction and ar 
rangement keeps these parts everlastingly at 
tached and unified in cooperative response and 
reaction to the work being done and the load 
being lifted until they are worn out. 
One of the most essential elements of this swab 

is the elongated plastic cup 25. It is purposely 
designed and so fabricated that its length is ap 
proximately from two to three times its diameter; 
and its body is made of tough and resilient ma 
terial, such as rubber or rubber composition, or 
other plastic compound, and preferably of oil re 
sisting material. 

Because of the fact that my swab cup is made 
relatively small in contemplation of the bore of 
the pipe. into which it is to be lowered, there is 
a minimum of friction and resistance offered by 
the pipe. As a matter of fact, this swab hardly 
ever touches the pipe while it is being run down 
wardly therein to pick up a load of fluid. 
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Old style swabs could not be thus loosely in 
troduced into a pipe for the simple reaSo that 
if they were much smaller than the pipe con 
taining them, they could not reach out or ex 
pand to the walls of the pipe and hold the fluidi 
above then. If, perchance, any of then were 
soft enough to be swelled out against the pipe 
they could not hold the load. Also, they soon 
wore in two along a narrow line, after assuming 
the approximate shape of a ball. 
My Swab cup 25 is substantially straight 

walled; and when in inert position, and not 
loaded, these was are vertical. Approximately 
the Sane clearance is found all around the cup 
25 and between it and the inner walls of pipe . 
This is illustrated as at 30, in Fig. VIII. Here 
my swab is shown while being run into the hole. 
Note that the fiuid rapidly escapes upwardly 
around the outside of the cup walls, as indicated 
by the arrow in this figure. 
The upper end of cup 25 is preferably finished 

with a slightly protruding lip 26. The outer 
edge of this lip should slightly overhang the outer 
wall of the main body of the cup. 
The innel wall of lip 26 is . provided with a 

series of notches 27; and the innen face of this 
lip 26 (which carries the noticles) is preferably 
of greater diameter than the internal wall of 
the lower part of the Cup. 

It is also desirable and econnended that 
the upper part of the outside of lip 28 be made 
with a slight bevel, as att í 5. 
The lip region and that part of the wall in 

mediately below it, for a short distance, is not re 
inforced, as is the lower part of the cup wall. 
With regard to function, the entire length of 

the cup wall (including the lip) has been divided 
into three parts. The upper part is the liber 
region of the cup; and this unreinforced Section 
is indicated as at A. 
The side wall of the cup, along toward its 

middle part, and below the flexible region A, con 
stitutes the moderately flexible region B, which 
region is reinforced through the use of strong 
resilient steel fingers or wire loops, as at 22. This 
is the region of single reinforcing. 

Below the last described region, there is an 
other which is substantially stiff, and it is doubly 
reinforced. It carries, firmly eribedded. Within the 
pastic material of the cup wall, both the lower 
ends of reinforcing members 22 and the upper 
ends of reinforcing members 23. The latter re 
inforcement is substantially like the former in 
appearance, except that it is shorter. 
A typical arrangement of reinforcing materia 

is disclosed in Fig. WII, wherein it is to be noted 
that the reinforcing member 23 presents the ap 
pearance of a loop of wire roughly in the shape 
of a hairpin, with its two free ends firmly en 
bedded between the members 20 and 2 (the 
function of which will be later described). 
The elongated reinforcing member 22, which 

furnishes the reinforcing within the region B, 
is substantially like member 23 in appearance. 
However, reinforcement 22 is arranged so that 
its lower ends or legs stand on opposite sides of 
a typical member 23 (all as shown in Fig. Wi). 
The purpose of such arrangement is to allow the 
member 22 to act somewhat independently of 
the member 23, when resisting distortion to the 
upper part of the cup. Each of these members 
is fixedly anchored within the thimble 28, at the 
base of the cup; and each is so constructed as to 
afford cantilever action, of spring-like and re 
silient character. 
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8 
The relatively long reinforcing members 22 and 

23, enployed as illdicated in the construction just 
described, allow the thimble (in which they are 
Secured) to be made of Such small diameter as 
to provide unusually great clearance around this 
thin ble while the swab is within the well pipe 
and used for lifting fluid. This important ad 
Vantage greatly adds to the life of the swab 
assembly, because it eliminates a considerable 
amount of abrasion. 
Considerable pressure is required to force the 

inner ring 2 into place, after the outer ring 28 
has been positioned (within a special jig) and 
loaded with reinforcing fingers, set close together. 
However, such Construction, under pressure, is 
quick, cheap, Strong and safe. It results in a well 
made and thoroughly integrated cup skeleton, 
comprising base and fingers, about which the 
plastic cup is formed and molded. 
Where the pipe being swabbed is of large diam 

eter, it is not desirable to cause the cup to move 
against too great a head of fluid, as there connot 
be commonly found sufficient power equipment 
to pull such a load. The construction and ar 
rangement described immediately above, and as 
shown in Fig. WII, presents sufficient reinforcing 
for the larger cups. 
Where it is desired to more heavily reinforce 

the cup, then the structure shown in Figures 
XIII and XIV may be employed. The construc 
tion indicated in Fig. XIII Varies from that Show in 
in Fig. WII in certain substantial ways, including 
the following: 
The lower ends or legs of the reinforcing Inern 

bers 34 and 35 are crowded together as closely 
as possible within the mandrel 28, the latter 
being composed of concentric rings 20 and 2, 
and the space between the outer wall of inner 
ring 2 and the inner wall of Outer ring 2) being 
slightly less than the diameter of the reinforcing 
members 34 or 35, the latter are heid securely as 
members 22 and 23 are held). 
The most important modification in the re 

inforcing disclosed in Fig. XIII, as opposed to 
that as shown in Fig. WIL, is to be found in the 
overlapping nature of the two separate reinforc 
ing members 34 and 35. The near legs of two 
members 34 are caught within and imprisoned 
by the outer legs of the single member 35. This 
is made more clear in Fig. XV. This results in 
a singleness of response on the part of both 
members 36 and 35 (which is not found in the 
members 22 and 23). 
Obviously, the reinforcing shown iri Fig. X11 

presents a much stouter resistance to distortion 
from pressure within the cup than that reinforc 
ing shown in Fig. VII. 
As pressure increases within the cup carrying 

the reinforcing shown in Fig. XIII the walls of 
the cup bend outward slightly in one continuous 
movement, or in one "wave," so to speak. This 
single wave travels slowly down the cup wall, and 
does not permit any appreciable quantity of fluid 
to pass by on the outside of the Cup. Indeed, 
after the cup is loaded, it may be truly said as a 
practical matter, there is no leak at all around 
the cup. The seal is as near perfect as can be. 
The movement in the sealing of a cup rein 

forced with the structure shown in Fig. WII is 
somewhat different. There is a quick response 
to the load in the upper part of the cup, and that 
part of the cup quickly impinges the wall of the 
tubing in which the cup is moving upwardly. 
Later, when the load increases suficiently to 



spring the members 23 outwardly, the further 
inpingement of the cup with the tubing is created 
by a second wave, which is occasioned by the out 
ward novernent of the entire series of members 
23. Thus two separate waves cause pressure by 
the outer cup wall against the confining tubing 
Wall. 

However, if the load is greatly increased, the 
distortion increases laterally in the lower part 
of the cup, involving both the members 23 and 
the lower part of the members 22 in a third wave. 
This results in a relief of pressure on the upper 
parts of members 22; and they bend inward 
slightly, especially at their tops, releasing the 
seal in that region. 

Friction, resulting in wear along the outer wall 
of the cup 25, is distributed over practically all 
of the outer wall of the flexible part of the cup. 
This is true whether the area of friction be one 

continuous area or band, spreading down the 
outer wall of the plastic cup in one wave, as 
pressure increases (On the structure shown in 
Fig. XIII), or whether there be found two or 
three separate bands, to slide down the outer wall 
of the cup employing the construction shown in 
Fig. VIII. 
One very important point in both types of 

reinforcing is that there shall be a lengthening 
of the life of the cup by causing the wear on 
the outer Wall thereof to be distributed over as 
great an area as possible. This object is accom 
plished by both forms of construction. These 
two forms are separately indicated in contempla 
tion of the load factors and the diameters of the 
required swabs. The construction disclosed in 
this specification has been abundantly proved by 
field tests. Less abrasion, distribution of fric 
tion Surface and long life is now an established 
fact. 

Conventional swabs, as heretofore known in 
this art, have been found to wear in a very narrow 
band around the outside of the swab cup. This 
Wear is So pronounced that, after a short period 
of operation, the cup wall is worn too thin to be 
of further use. This is especially true where 
there is a solid band of reinforcing material in 
the lower part of a resilient cup (as disclosed in 
Patents Nos. 1,669,812 and 1,735,264 and 2,305,282, 
over which patents my present invention is an 
improvement). 
to be unusually heavy wherever fixed or solid 
bands of reinforcing metal have been used. Such 
construction produces a cup having brief life. 
This appears to be so because there is always 

found a cold-flow of rubber (or rubber composi 
tion) over and beyond and outwardly from the 
upper parts of such solid bands of metal. A per 
fectly stiff cup is not very good. In fact, it is of 
little use. A solid band of reinforcing metal, 
around the lower part of a cup, as shown in the 
patents referred to, makes that region of the cup 
very stiff indeed; and it makes very pronounced 
the cold-flow of rubber outwardly above such 
reinforcing. This excessive outward movement 
makes the rubber composition to be so severely 
distorted as to be pressed against the tubing wall 
(or the casing wall) sufficiently to create terrific 
friction at a particularly narrow band around 
the cup. The cup is soon destroyed. The extra 
power needed to lift cups dragging such a fric 
tion load is wasted. 
The use of a metallic base, or bow, having side 

walls extending upwardly and outside of a rubber 
cup (as found in some earlier devices) results in 
excessive friction, wear and abrasion. This is 

Localized wear has been found . . 

is 
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especially true when such metal part is made 
almost as large as the diameter of the tubing in 
which it must move. Certain old cups examined 
have a base almost as wide as the outer wall of 
their rubber; and the rubber has substantially 
the diameter of the tubing. Such construction 
is wasteful both in power and matelials. 
These excessively wilde bases and wide cups, 

once apparently eagerly sought after and used 
in the past, are now obsolete because they are 
no longer necessary. My cup does not filt the 
tubing as it goes into it. There is practically no 
touching of the tubing as the swab drops into 
the well. Friction is reduced to a minimum. 
My construction presents a paradox. Although 

my cup appears too small for the tubing in which 
it is to work, it nonetheless immediately spreads 
its lip to gather in a load of fluid the minute it is 
started upwardly in the hole. As the load in 
creases, the cup wall expands until it hugs the 
tubing wall. The initial sealing of the upper 
edge of my cup wall is in region A. This is closely 
followed by the continued sealing of the cup wall 
against the tubing in region B. Still later, if the 
load be increased, there will be a complete and 
continuous seal between the lower part of the 
cup wall and the tubing in region C. At no time 
during the loading and upward progress of my 
cup is there any breaking of this seal. For the 
first time in oil field history it appears that a cup 
has been presented which will lift out all of the 
fluid under which it is placed. There is no loss 
or by-passing. M- 

Also, my swab will pick up the very last bit of 
fluid in the bottom of the hole. This is so be 
Cause my cup 'gets under" the fludd readily and 
quickly. The fluid passes easily upward behind 
the loose fitting cup (and through the enlarged 
conduit). My cup never turns this fluid loose 
once it is picked up. 
My present invention represents improvements 

over Patents 1,669,812, and 1,735,264 and 2305 
282, which improvements should be obvious; and 
such improvements include the following: 

I have eliminated the use of solid or fixed steel 
or metal bands of reinforcing material embedded 
in or surrounding the lower part of the rubber 
cup. I have eliminated the rigid cup in the 
region of such bands. I have eliminated the 
cold-flow of rubber outwardly and over and be 
yond the upper edge of Such bands and through 
any other reinforcing material thereabout. I 
have eliminated terrific friction and abrasion on 
the outer wall of the rubber cup. I have elim 
inated the short-lived swab cup. 
The cups described in all three of the patents 

referred to have been found to wear in a very 
narrow band on the outer periphery of the cup; 
and the seal made (or attempted) by such cups 
is very poor and Soon lost. 
These old style cups become distorted by being 

belled out or rounded out. Their thin outer 
sealing band is threatened from both top and 
bottom. There is formed a V-shaped opening 
both above and below such band of contact. 
These openings lie between the wall of the dis 
torted cup and the pipe in which it moves. A 
partial vacuun below the band seeks to break 
the sea; and the pressure of a heavy load of 
fluid above the band seeks to separate the cup 
from the pipe. When the seal is broken the load 
of fluid is lost. 

It has become tremendously important to 
minimize friction and wear on a swab cup. It 
also has become very important that the area 
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of friction and wear be extended and spread 
over the outer wall of the cup as far as possible. 
My construction and the operation of my in 

vention result in a sealing band of relatively 
tremendous area (as compared with old cups). 
Such a band forms a seal extremely difficult to 
break. 

I have also improved the mandrel of a Swab 
Cup, by simplifying it and increasing its bore. I 
have eliminated the corrugated spring band 
which formed the outer part of the thimble 
shown in Patent 2,305,282, referred to above. 
This member is unduly yielding, because made 
of spring steel; and it will not hold the rein 
forcing wires firmly. It is very expensive to 
make, as compared to my extremely stout and 
rigid pair of concentric members (29 and 2) 
forming only present thimble. 
The cantilever action of my spring members 

22 and 23, or 34 and 35, Securely and irrenov 
ably fastened in a rigid base, gives a uniform and 
evenly yielding resilience to the entre cup wall 
which carries these members. The firmly fixed 
and immovable nature of the lower ends of the 
companion cantilever members is essential to 
their desired function and operation. 
The Spring reaction to pressure on the cup 

wall begins immediately above the top edge of 
the thimble 28. This cantilever action extends 
upwardly for almost the entire length of my cup, 
which is unusually long. 
The result of such construction is that there 

is a unifornity in the outward expansion of my 
cup. Such expansion describes a very gentle 
arc, allowing a loaded cup to be gently but closely 
presSed against the tubing throughout a rela 
tively great area. 

Notwithstanding the complete sea made be 
tween my cup when loaded and the tube in 
which it works, the cup will immediately return 
to its natural shape when relieved of load. The 
Cantilever members, above described, materially 
assist in this restoration to normal form. 
The straight and free running threads 24 car 

ried internally of the thimble of my cup engages 
complementary and free running threads along 
a considerable extent of the lower ends of both 
of the mandrels 3 and 6. This allows the cup 
assembly to be positioned on the mandrel at 
most any desired elevation. It is usual to first 
install the cup so that there is a slight clear 
a ince between the beveled shoulder of the man 
drel (6 or t as the case may be) and the upper 
edge of lip 2 of the cup 25. My cup assembly 
is an in this position for a long time. 

However, after extended use, the outer pe 
riphery of this lip will be worn away by friction 
8nd abrasion, as indicated in Fig. XII. When 
this cones about. it is only necessary to make 
a slight adjustment in the position of my cup 
on the meandrel in order to restore the tool to its 
original eficiency. 
This adjustment is made as follows: The base 

member 20 of my swab cup assembly 2 1s ro 
tated about the mandrel until it moves along 
the free running threads described. This ro 
tation can be made to result in the elevation of 
the cup until the inner face of lip 26 touches the 
lower face of beveled shoulder 6 (or T); and 
a little further rotation will cause this beveled 
shoulder to force the lip outwardly until it is 
in a position which will allow renewed contact 
with the wall of the tubing whenever a slight 
load of fluid accumulates in the C. 
My cup may always be adjusted to properly 
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inpinge the inner wall of the tube in which it. 
is required to lift a load of fluid, even thougin 
the original overhang of lip 26 becomes entirely 
worn away through use. 
Another thing of importance in the adjustment 

mechanism is this: my swab cup can be made to 
fit various sizes of pipe in which it may be re 
quired to work, even to the extent of being ex 
panded (when much worn or when quite new 
and unworn) until it fits a pipe slightly larger 
than that it was ordinarily designed to Work 
in. This means that fewer sizes are required to 
be manufactured or carried in stock by distrib 
utors, or kept in the operating field by users, than 
is the case with old style swab cups. This re 
sults in a great saving of money, materials and 
labor. A worn lip is shown as at 29, in Fig. XII, 
after it has been adjusted to a position of re 
newed efficiency. 

In order to forestall the possibility that such 
adjustment as may be made, when elevating the 
swab cup, will force the inher face of lip 26 too 
tightly against the under face of the beveled 
shoulder, 6 or , I have provided the Series of 
notches 2 around the inner periphery of lip 26. 
These notches will always remain open, and allow 
the flow of fluid therethrough to fill the cup 
initially, regardless of how far up against the 
shoulder the flexible cup may be forced. This is 
a practical matter of some considerable import 
8702, 
When desired, one or more of my swab Cups 

may beinverted and used in well pipe as a packer, 
to seal of and prevent the movement of fluid 
in the pipe and/or to retain pressure therein. 
The assembly and use of my invention as a 

working tool is extremely simple and readily 
carried out. 
The operator simply secures a typical plain: 

mandrel 8, places a swab cup assembly 2 thereon, 
and runs the latter up on the free running 
threads, common to both members, until the lip of 
the cup is in proper position. 
This will leave a threaded extension of the 

lower part of the mandrel below the cup assen 
bly; and this extension will be sufficient to re 
ceive and secure the retaining nut 9. When 
this nut has been made up, then the lower part 
of the tool is complete. 

If only one swab cup is to be employed, the 
operation just indicated is carried out with the 
use of mandrel S instead of mandrel 3. Where 
more than one swab cup is to be employed, addi 
tional plain mandrels 3 may be used to carry 
typical swab cup assemblies 2, as may be desired. 
Where only two swab cups are required, as indi 

cated in Fig. II, then the next step consists of 
the employment of mandrel 6, and the mounting 
thereon of a typical swab cup assembly 2. The 
lower end of mandrel G (extended below the Cup 
assembly) will be securely made up into the open 
upper end of mandrel 3. 
Then ball 3 is dropped into the opening at 

the top of mandrel. 6; and the mandrel Sub is 
firmly made up into this opening until it is se 
curely tight. The assembly of the tool is then 
complete, and the too is ready for use. 
A threaded steel cup (not shown), previously 

fixed into the end of a stout steel cable, may 
then be attached to the upper end of member ; 
and the Swabbing tool may then be lowered into 
the hole by the use of this cable, which runs over 
a drun Operated above ground by appropriate 
power (not shown). 
A pipe coupling can be put on the upper end 
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of member 7, and this coupling may be made to 
receive the lower end of any kind of pipe or rod 
which may be suited to hold the tool and allow 
it to be lowered in the well. The neans used 
to raise and lower the swab assembly is to be 
left entirely to the choice of the operator. It 
constitutes no part of this invention. 

In the operation of my device, after it is 
assembled as indicated above. it is lowered by 
gravity into the well. Because of the consider 
ably enlarged bore of conduit 36, fluid will enter 
the tool and rush upwardly through it, displac 
ing ball f3. This ball will be kept pressed up 
against its confining roof until the tool reaches 
the proper level for operation. 
Because of the loose-fitting nature of my swab 

cup, as exemplified by the foregoing dissertation 
thereon, and as made more clear by drawings, 
and particularly Fig. VII, a tremendous amount 
of fluid rushes upwardly around the swab Cup as 
Sembly. (This is in addition to that which goes 
through the conduit 36.) Such dual arrange 
Inents for unusually large fluid passageways, re 
sult in the very rapid dropping of the tool to 
the position where it will begin to operate as a 
lift. Considering the great amount of overhead, 
time and labor saved, it is hardly possible to 
overstress the importance of the extremely rapid 
placement of the tool in position to work. Such 
is a most valued achievement of this invention. 
When the tool is in static position, the ball 

3 falls upon seat 2 closing the valve of which 
it is a part. Thereafter, no fluid may escape 
downwardly through this valve while the swab is 
being elevated. 
No fluid may then escape outwardly or around 

the swab cup, for the reason that upon the initial 
upward movement of the swab, the lip of the cup 
contacts the inner face of the pipe in which it 
is working, as shown in Fig. IX; and this seals 
the cup against the pipe. 
As the lift starts upward, a medium load of 

fluid will force the cup wall, in the region B, 
outwardly and against the pipe through which it 
is moving. During such movement, the initial 
Seal is continued and expanded until there is a 
much largel Surface of the outer contour of the 
cup pressing against the confining pipe. If the 
load be relatively light, then the impingement of 
the cup against the pipe will be limited to the 
lip 26 and the region B, until the fluid is deliv 
ered from the top of the pipe. 

If the load be heavy, then the sea between 
the clip and the pipe through which it moves will 
be extended down to and include the region C, 
meanwhile releasing from impingement part or 
most of the region B. The seal thus made will 
continue until the load of fluid is delivered at 
the top of the pipe. 
Thus it will be seen that the region of wear 

and abrasion in this cup, first and last, includes 
and covers practically the entire outer wall there 
of, from the lip 26 down almost to the steel base 
member 20. The cup has an extremely long life 
because the wear is distributed all over its outer 
face. 
There is no break along the wall of this cup, 

because there is no weak region, no typical bend 
ing section, no hinge section. The whole cup 
vely gently swells out to touch and reach and 
move along the tubing whenever the cup is fully 
loaded. 
There is practically no wear on this steel base, 

because it need mot touch the pipe going in or 
Coning out. It is so loose a fit that it is at no 
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time required to be in frictional engagement with 
the pipe. 
When the cup is empty, and running into the 

hole, there is practically no friction at al. What 
little friction as may be found is usually on the 
outer peripheral face of lip 26. Even this face 
need not touch the tubing wall, because the fluid 
flowing upwardly around the cup will usually 
prevent such contact. 
Depending upon the character of work done, 

and especially the load to be lifted, and more 
especially the size of the swab cup, either rein 
forcing of the character shown in Fig. VIII or that 
shown in Fig. XIII will be used. The job to be 
done will dictate the kind of reinforcing to be 
sed. 
When the lip of the cup is worn, adjustment 

is made to re-establish the ready contact of the 
lip with the tubing or casing wall, by simply ro 
tating the entire swab assembly on its mandrel 
until the lip cones in contact with the beveled 
shoulder of the mandrel immediately thereabove. 
The nothces 27 will prevent the closing of the 
lip against this beveled shoulder. These notches 
will always admit fluid, so that the cup may be 
filed. 
From the foregoing it will be seen that I have 

achieved the invention of a simplified Swab Cup 
and assembly which is very strong and very 
rugged and which has a very long life. This 
invention saves a very great amount of time in 
operation because of the speed with which it can 
be run into the hole to gather up a load of fluid. 
The invention has added value because it will 

quickly pick up a load of fluid, at the very bottom 
of the hole, and keep it (without leaking) until 
the load is delivered to the surface of the ground. 
Its efficiency in this respect is very pronounced. 
I have achieved a very long-lived swab Cup. Its 
design, construction and operation (all as out 
lined hereinabove) make plain that when the 
swab is descending in the pipe, friction between 
the cup and the pipe is negligible or non-existent. 
This is very desirable. 
In coming out of the pipe with a load, my Swab 

presses evenly against the pipe with a relatively 
large surface of the cup. This distributes wear 
and makes the cup to last many times longer 
than cups heretofore used. 
The cantilever action of the spring reinforcing 

material used in my cup not only materially as 
sists in spreading the friction and wear over a 
large surface of the cup to increase its life and 
efficiency, but it also returns the cup to its origi 
nal shape without any permanent distortion 
having been wrought in it. 
The extreme ruggedness and strength of the 

two concentric steel bands which make up the 
thimble constituting the base of my cup should 
be apparent, as should be the Speed, simplicity 
and low cost of assembling and uniting the rein 
forcing materials in and between these bands. 
by the quick use of great pressure. 

claim: 
1. In a swab cup, a thimble consisting of a pair 

of rigid concentric rings; a series of flexible 
metallic loops having their lower ends fixedly se 
cured by and between said rings and their upper 
parts disposed above the thimble in cantilever 
relation thereto; an elongated elastic cup wall 
so molded above said thimble and about said 
loops that the latter become resilient reinforcing 
means within the greater part of the length of 
said wall, the uppermost part of Said wall being 
unreinforced and provided with an externally 
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overhanging lip and internally disposed notches 
abot, itS rinn. 

2. In an elongated flexible swab cup, a rigid 
base; a series of short fiexible reinforcing ele 
ments fixedly carried by such base and extending 
upwardly therefrom; a series of long flexible re 
inforcing elements fixedly carried by such base 
and extending upwardly therefron, and a re 
silient cup wall molded to said base and about all 
of said reinforcing elements, the length of Said 
wall being so related to the lengths of said rein 
forcing elements that the lower part of said wall 
carries more reinforcing elements than the middle 
part thereof, and the uppermost part of said wall 
remains unreinforced. 

3. In a swab cup, a riigid base; a resilient and 
elongated cup body; a series of separate flexible 
reinforcing members rigidly fixed in said base 
and extending upwardly within the wall of the Cup 
body for approximately half its length; a series 
of separate flexible reinforcing members rigidly 
fixed in said base and extending upwardly within 
the wall of the cup body for the greater part of its 
length. 

4. In an elongated swab cup, a rigid base; a 
resilient cup body; a series of separate flexible 
reinforcing members fixed in the base and ex 
tending upwardly within the wall of the cup body 
for the greater part of its length; a series of sepa 
rate flexible reinforcing members fixed in the 
base and extending upwardly within the wall of 
the cup body for a distance approximating half 
its length, both the long and the short reinforcing 
members being so arranged and interlocked as to 
coact simultaneously in resisting pressure within 
the cup. 

5. In a well swab, a mandrel having an enlarged 
conduit therethrough and discharge ports in the 
walls thereof; a valve so arranged in said mandrel 
as to control communication between the conduit * 
and said ports, whereby fluid may flow through 
said mandrel only while it is being lowered 
therein; an elongated swab Cup assembly, rotat 
ably carried on threads arranged about the lower 
end of said mandrel, the said cup assembly in 
cluding a riigid base, a series of short flexible re 
inforcing elements carried by such base and ex 
tending upwardly therefron, a series of long flex 
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ible reinforcing elements carried by such base and 
extending upwardly therefron, and a resilient 
cup wall molded to said base and about all of Said 
reinforcing elements, the length of Said Wall being 
so related to the lengths of said reinforcing ele 
ments that the lower part of said wall carries 
more reinforcing elements tham the middle part 
thereof, and the upper part of said wall carries 
no reinforcing, the upper end of the wall forming 
a lip which is provided with a series of notches 
about its inner rin. 

6. In a well Swab, an elastic cup provided with 
a wall expansible throughout its length, said wall 
being provided with three areas of relative re 
sponsiveness to internal pressure, the uppermost 
being unreinforced, the middle area being rein 
forced with upwardly extending flexible reinforc 
ing members and the lowermost area being re 
inforced with said members and a number of like 
members of shorter length. 

7. In a well Swab, an elastic cup including a 
wall having therein three areas each differing 
from the others in flexibility, the uppermost area 
being unreinforced, the middle area being pro 
vided with upwardly extending elongated flexible 
reinforcing members extending through the 
lowermost area, and the lowermost area being 
provided with like members of shorter length, the 
last named members overlapping the first named 
members. 

RAYMOND G. TAYLOR, JR. 
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