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This invention relates to an oil well tool, and 
particularly pertains to a well swab. 

In oil field production operations it sometimes 
occurs that the well does not flow freely, although 
its potential production is greater than the ca 
pacity of a regular oil well pumping unit. In such 
cases it is often possible to obtain maximum pro 
duction by a Swabbing operation. The efficiency 
of a Well Swab is in direct proportion to the abil 
ity of the Swab to form a tight fit between its 
packing elements and the surrounding wall of the 
Well casing, and to maintain this fit irrespective 
of Wear upon the packing elements. It is the prin 
cipal object of the present invention, therefore, 
to provide a well Swab which may be easily low 
ered into a well casing, and which operates by 
mechanical and hydrostatic pressure means to 
maintain a suitable packed relation with the cas 
ing at all times. The present invention contemplates the i pro 
vision of a well swab having a tubular central 
mandrel upon which is mounted a plurality of 
packing units, said units being normally set 
under mechanical pressure to expand against the 
Wall of a well casing, and being provided with 
means to cause varying degrees of hydrostatic 
pressure to be imposed upon the successive pack 
ing elements to expand them into the casing so 
as to obtain a maximum Swabbing effect even 
though certain of the packing units should be 
come damaged to an extent where they would be 
practically useleSS. The invention is described by Way of example 
in the accompanying drawing, in which: 

Figure 1 is a view in central vertical Section and 
elevation showing the well Swab in position. Within 
a section of well casing. Fig. 2 is a view in transverse section through 
the well swab as taken transversely of the pack 
ing cap and structure as shown in Figure 1, and as 
indicating the manner in which hydrostatic pres 
sure may be imposed upon the packing element. 

Referring more particularly to the drawing, 10 
indicates a well casing into which a well Swab 
is introduced. The depth at which the Swab is 
operated is determined by the condition of the 
well and the level of the fluid within the casing. 
In the drawing the swab fi is shown as provided 
with a top packing rubber 2 and a lower packing 
rubber 3. The upper rubber is mounted upon 
an upper section f4 of a tubular mandrel, and 
the lower rubber is mounted upon the lower Sec 
tion 5 of a tubular mandrel. Said mandrel Sec 
tions abutting against each other at 6 and being 
threaded into the opposite ends of a center pack 

(C. 309-23) 
ing cup f1. The center packing cup is formed 
at its upper end with a cylindrical cup member 
f8, and at its lower end with a cylindrical cup 
member 9. The cup member 8 has a center 
bore receiving a cylindrical extension 20 of the 
upper packing rubber 2. The Cup member 9 has 
an oppositely disposed cylindrical bore receiving 
the upper cylindrical extension 2 of the packing 
rubber 13. The packing rubbers as thus described 
are formed at their opposite ends With longitudi 
nally aligned cylindrical extensions 20 and 2. 
The intermediate portion of each of the packing 
rubbers is indicated at 22 as being of relatively 
large diameter and is preferably formed with its 
largest diameter intermediate its ends. The Outer 
surfaces of the packing members are convexed 
longitudinally. In either event the largest diam 
eter of the portion 22 is intended to contact with 
the internal face of the casing fo. In order that 
this contact may be firmly made, the upper ex 
tension 2 of the rubber 2 is provided with an 
upper cup 23 carried at the lower end of the 
tubular shank 24 and with which the mandrel 
section 4 is preferably formed integral. This 
upper cup has a central threaded opening to re 
ceive the upper threaded end of mandrel Section 
f4. A central tubular passageway 25 registers 
with the upper opened end of the mandrel Section 
4 and is provided with a plurality of upwardly 
and outwardly inclined eduction ports 26 and 27 
through which fluid may flow from the mandrel 
and into the well casing above the Swab. The 
upper end of the shank 24 is formed with a pin 
joint 28 which may be threaded into the box joint 
29 of a polish rod 30, or other suitable Suspending 3. 
element. The lower packing rubber 3 is provided 
at its lower end with a lower cup 3 which is 
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threaded onto the lower end of the mandrel Sec 
tion 5. The various cups í 8, 19, 23 and 3 - are 
formed at their mouths with an inwardly in 
clined face 32 which engages a similar face ac 
cording to the juncture between the reduced cylin 
drical portions of the packing elements, and their 
enlarged central portions 22. In this manner it 
will be seen that by tightening the cups 23 and 
3 against the adjacent ends of the packing rub 
bers 2 and 3, longitudinal pressure may be ex 
erted upon the body of rubber occurring between 
the adjacent faces 32 of the opposed cups, thus 
tending to compress and deform the rubber and 
to cause the portions 22 to be distended to forci 
bly engage the wall of the casing. Either or both 
of the mandrel sections f4 and 5 may be secured 
in the center cup T as by welding. - The lower mandrel section 5 projects through 
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the threaded opening in the end wall of the lower 
cup 3 and into a threaded opening by a cylindri 
cal strainer cage 33. This cage is in longitudinal 
alignment With the mandrel and is formed near 
its upper end with a check valve seat 34 receiving 
a check valve ball 35. The wall portion of the 
strainer portion of the check valve seat is formed 
with a plurality of upwardly and inwardly in 
clined ducts 36 which permit fluid to flow into a 
central opening 37 of the strainer and then up 
Wardly through the valve passageway 38 beneath the ball 35. AV 

The lower end of the opening 37 is fitted with 
an end Wall 39 having a restricted passageway 40 
through it. The areas of the passageways 36 
and 40 are relatively small so that solid particles 
which might otherwise reach the check valve 
opening 38 and hold it open cannot enter the 
strainer and render the check valve inoperative. 
The Strainer cage 33 terminates at its lower end 
in a central threaded opening 4. This threaded 
Section may be used as a cage for a spear or fish ing tool when desired. 
Attent n is directed to the fact that the upper 

cups 23 and 9 are formed with a plurality of 
inwardly inclined ducts 42. These ducts in each 
instance establish communication between the 
interior of the casing 0 and a chamber 43 which 
Will occur within the cups between their end walls 
and the end faces of the packing rubbers 2 and 
3. The end faces of the packing rubbers are 

preferably formed with an annular v-shaped 
groove 44 which circumscribes the mandrel sec 
tions, extending through the packing rubbers. 

It Will be recognized that when the swab is 
Submerged in a body of liquid within the well 
Casing, a substantial amount of hydraulic, pres 
Sure will occur above the swab, and that ad 
vantage can be taken of this pressure to create 
a tighter joint between the packing rubbers and 
the internal wall of the well casing than would 
otherwise be possible. For this reason the ducts 
42 have been provided to cause the hydrostatic 
pressure to act against the end faces of the rub 
bers 2 and 3 and thus add additional longitu 
dinal compression to the rubbers, causing them 
to be distended against the wall of the casing 
with a force in direct proportion to the hydro 
static pressure of the liquid in which they are Submerged. 
It is also recognized that the burden of the 

load imposed upon the well swab and the internal 
pressure will be normally upon the lower packing 
rubber 3. For this reason, the cup 9 is formed 
With a greater number of ducts 42 than is pro 
vided for the cup 23, thus, under normal condi 
tions there will be a greater hydraulic pressure 
exerted upon the lower packing rubber 13 than is 
exerted upon the upper packing rubber 2, an 
in the event that the lower packing element would 
tear out or be ruptured due to conditions in the 
Well imposed upon it, it will be seen that the up 
per packing element would be operating under 
less Severe conditions, and would remain nor 
mally in good condition for swabbing operations 
Without necessitating tat the swab be withdrawn 
from the well immediately for repairs and re placement of rubbers. - 

In operation of the present invention, the swab 
is assembled as shown in Figure 1 of the draw 
ing, after which it is lowered to a desired depth 
within the fluid of the well. Prior to lowering the 
Swab into the well the cups 23 and 3 have been 
properly tightened to expand the packing rub 
bers 2 and 3 to fit within the well casing. As 
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the Swab is lowered into the liquid of the well 
this expansive action will increase due to the 
pressure of the hydrostatic head of the liquid 
upon the upper ends of the packing rubbers 2 and 
3 as afforded through the ducts 43 of the cups 23 and 9. 
Attention is directed to the fact that Wen the 

device is assembled, the joint between the adja 
Cent ends of the mandrel sections 4 and 5 will 
Occur at 6 within the center cup structure fl, 
thus making it possible for the mandrel to be 
readily separated and the Swab dismantled, and 
at the same time insuring that there will not be 
any leakage at a point intermediate the ends of 
the mandrel. As the Swab is lowered into the 
liquid the check ball 35 will raise, thus allowing 
the liquid to flow into the strainer cage 33 through 
the openings 36 and 39, and upwardly through the 
central opening 38 into the mandrel comprising 
the longitudinally aligned sections f4 and 5. As 
the swab is lowered further this liquid will be 
free to flow outwardly through the upper end of 
the mandrel section 4 into the passageway 25 
of the shank 24, and then outwardly through the 
ducts 26 and 27 into the casing. When reverse 
movement of the swab takes place the check ball 
35 Will be seated, thus entrapping all the liquid 
occurring in the Swab and in the casing above 
the Swab. As the swab is drawn upwardly, this 
liquid will be lifted from the well. 
AS has been previously explained, Some Occa 

sions may arise where the lower packing rubber 
3 Will be damaged SO that it would not pack off 
the casing, but under normal conditions the 
upper packing rubber will hold since the successive 
packing rubbers engage the wall of the well cas 
ing with progressively lighter tension toward the 
upper end of the Swab. It will be understood that 
this would be true even if a greater number of 
packing rubbers were used than the two shown 
in the drawing, and that there would be no in 
vention in assembling a plurality of mandrel sec 
tions, center cups and end caps to accommodate 
any desired number of packing rubberS. 

It will thus be seen that the structure here 
disclosed, while decidedly simple as to construc 
tion will operate effectively under normal or ab 
normal conditions to Swab a well and to maintain 
a properly packed condition with relation to the 
well casing, even though the packing rubbers should become inoperative. 
While I have shown the preferred form of my 

invention as now known to me, it will be under 
stood that various changes may be made in con 
bination, construction, and arrangement of parts 
by those skilled in the art without departing from 
the spirit of my invention as claimed. 
Having thus described my invention, what I 

claim and desire to secure by Letters Patent is:- 
1. A packing structure cumprising a pair of 

cups mounted in opposed relation to each other, 
and in longitudinal alignment, each of Said cups 
being formed with a cylindrical seat, an expansible 
packing member having cylindrical portions dis 
posed in the cylindrical seats of the two cups, and 
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an enlarged intermediate portion capable of ex 
pansion when the packing member is longitudi 
nally compresSed, the end of said expansion mem 
ber being formed with a circumscribing pressure 
groove and the ends of the cups being formed 
with fluid pressure ducts communicating with 
said grooves whereby fluid pressure will longi 
tudinally compress the expanding member and 
the edges of said end grooves will be forced out 
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wardly to form a seal with the seat within the cylindrical cups at the opposite end of said packer 
CupS. and receiving the ends thereof, said cups being 

2. A packing structure adapted to be expanded secured to the cylindrical member passing through 
into a cylindrical member comprising a central the packer, whereby a compression force between 

5 cylindrical member upon which a tubular de- the cups will tend to expand the packing, said 5 
formable packing element is mounted, said ele- cups being formed with ducts communicating 
ment having" an enlarged central body portion with the grooves in the end of the packing where 
adapted to contact with the surface of the mem- by the fluid being packed will aid in producing 
ber into which it is expanded, and reduced cyl- compression of the packing. 
inder ends, said ends having end faces formed with · BERT E. TYLER. 10 
a circumferentially extending V-shaped groove, 

  


