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Our invention relates to Well bailers for remove 
ing detritus, substances and fluid from wells. 
In oil Wells it frequently or periodically be 

comes necessary, in order to keep them producing, 
to clean out debris or detrital materials which 
through the force of gravity accumulate at the 
bottom of the Wells. 
A bailer, usually consisting of a hollow tubular 

open topped bucket having a check valve in its 
lower end, is lowered into the well upon the end 
of a cable and each time it reaches the bottom 
of the Well Some of the debris, if it is loosely 
deposited, is forced into the bucket by the force 
with which it strikes the well bottom. It frequent 
ly occurs that the conglomerate is made up of 
pieces of material too great in size to enter the 
bailer, and when this is true the conglomerate 
must either be drilled up into Smaller pieces, or 
specially designed tools must be used to grapple 
the larger fragments of the debris and bring them 
to the Surface of the earth. 

It is the prime object of the present invention 
to provide a bailer which may be lowered into a 
well in the usual manner, and SO constructed that 
during the lowering operation it remains closed, 
but when it reaches the bottom of the Well, the 
fluid will be drawn into the bucket With Such force 
and velocity that a greater amount of the debris 
will enter the bucket than is possible With usual 
bailers. The force and Velocity of the fluid is 
Such that if the debris is packed it Will be disin 
tegrated by the flowing fluid and any particles or 
pieces small enough to enter the aperture in the 
bucket be forced to enter. - 
Another principal object of the invention is to 

provide a bailer which is so designed that its 
lower end may be connected to various tools for 
tearing up the larger pieces of the debris each 
time it reaches the bottom of the Well. 
Other objects of the invention are to provide a 

device of the class described Which Will be new, 
novel, practical and of utility; Which Will accom 
plish a given amount of work in less time than is 
now possible with usual bailers; the valve mech 
anisms of which will be positive in action; the 
ninoving parts of Which are all renovable and re 
placeable; the manufacturing cost of which will 
not be prohibitive; which is strong and durable; 
and, which will be efficient in accomplishing all 
the purposes for which it is intended. 
With these and other objects in view as Will 

more fully appear hereinbelow, our invention con 
sists in the construction, novel features, and com 
bination of parts hereinafter more fully described, 
pointed out in the claims hereto appended, and 
illustrated in the accompanying three-sheet draw 
ings, of which, 

Figure 1 is an elevational sectional view of the 
uppermost portion of the device; 

(Cl. 166—-19) 
Fig. 2 is a similar view of the portion lying next 

below that illustrated in Fig. 1; 
Fig. 3 is a similar view of the portion lying next 

below that illustrated in Fig. 2; 
Fig. 4 is an enlarged fragmentary perspective 

view, partially in Section, detailing the valve op 
erating mechanism illustrated in Fig. 3; 

Fig. 5isan elevational sectional view of the por 
tion of the device lying next below the portion 
illustrated in Fig. 3; 

Fig. 6 is a perspective view of the lowermost 
portion of the device and showing one type of tool 
which may be used for breaking up the debris in 
the bottom of the well; and, 

Fig. 7 is an elevational view of the complete de 
Wi:Ce, - 

Tike characters of reference designate like parts 
in all the figures. 

It is understood that various changes in the 

O 

15. 

form, proportion, size, shape, weight and other 20. 
details of construction, within the scope of our 
invention may be resorted to without departing 
from the Spirit or broad principle of our invention 
and Without Sacrificing any of the advantages 
thereof; and it is also understood that the draw 
ings are to be interpreted as being illustrative and 
not restrictive. 
In the drawings: 
The reference numeral II (Fig. 1) indicates 

as a whole the uppermost portion of the device, 
Which consists substantially of a solid body hav 
ing at its upper end a threaded pin 2 which is 
adapted to be connected to any desired mlearS, 
not shown, for attaching it to the lower end of 
a cable, not shown. The member intermediate 
its ends is provided with two flattened portions 
3 for receiving a wrench or other tool for causing 
its rotation. The lower end portion of the mem 
ber is provided with exterior threads 4 which 
act as a means for connecting thereto a tubular 
oil chamber 5 which may be of any desired length 
but which in actual use is preferably about twenty 
feet long. The member is provided at its lower 
end portion with a bore 6 which communicates 
between the interior of the chamber 5 and the 
exterior of the member 1, and the bore 6 is 
equipped with any usual or desired check valve 
mechanism T which is adapted to open upon 
upward pressure and close upon downward pres 
Sure thereupon. It is preferable that the mecha 
nism T, including its seat, spring, and Spring 
detenture shall - all be removable. 
Threadedly connected to the lower end of the 

chamber 5 is a hollow cylindrical body 8 the 
lower end of which is provided with exterior 
threads 9 the office of which will be more fully 
described hereinbelow. As may best be seen in 
Fig. 2 the body 8 has a central bore O which 
communicates with the interior of the chamber 
5 and which is surrounded by walls considerably 
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2 
greater in thickness than the Walls of the cham 
ber 5. The lower end portion of the bore G is 
enlarged as shown at and the lowermost 
portion thereof is equipped. With interior threads 
2. A tubular element 3 having an outwardly 

extending shoulder 4 and having interior threads 
5 at its upper end is threadedly engaged by the 

threads 2 of the body 8 and acts to adjustably 
Confine in the enlarged portion of the bore 

an adjustable valve seat member 6 the lower 
end of which is provided with a beveled valve seat 
??. 
A straight sided indenture or Superficial notch 
8 is machined into one of the Walls of the body 

8 and terminates in a flat shoulder 9 from 
Whence a bore 28 extends downwardly at an 
angle through the Wall and into the bore ) of 
the body 8. A tapered rod 2 bent slightly at 
its lower end as illustrated at 22 is slidably dis 
posed Within the bore 2) and bore and its 
lower end terminates adjacent the valve seat t. 
Packing 23 adapted to be compressed by a pack 
ing nut 24 is provided around the rod 2 and the 
upper end of the rod is equipped with a square 
nut 25 which bears against the walls of the inden 
ture 8 to prevent the rod from rotating. One of 
the Walls of the indenture 8 is equipped with an 
outwardly projecting pin 26 which limits the 
upward movement of the rod 2 . The Office of 
the rod 2 Will be more fully described herein 
below. 
To the lower end of the body 8 and engaged by 

the threads 9 is a tubular sleeve 2 which ter 
minates at its lower end at a point illustrated by 
the reference numeral 28, and the lower end of 
which is equipped with interior threads 29 
(Fig. 5). 
The element f3 is provided with a plurality of 

through perforations 30 directly beneath the 
shoulder 4 and extends therebelow to a point of 
termination illustrated by the reference numeral 
3 (Fig. 3) and is provided at its lower end por 
tion with interior threads 32. - The threads 32 
of the element 3 engage an upwardly extending 
portion 33 of a conical casting 34 provided with 
radially Spaced notches 35 for permitting the pas 
Sage of a fluid therethrough. Slidably disposed 
Within the element 3 is a valve stem 36 the 
upper end of which is equipped with a beveled 
valve head 37 and a lock nut 38. A compression 
Spring 39 is provided between the upper end of 
the casting 34 and the lower face of the lock 
nut 38 for normally holding the stem 36 at the 
upper end of its throw at which position the 
head 3 is held Seated within the valve seat 
(Fig. 2). When the valve head 37 is moved out 
of its seating position the lower end of the stem 
36 protrudes somewhat below the lower end of 
the casting 34. The lower end portion of the 
stem 36 is provided with a Superficial indenture 
or cavity 40 within which is Welded or other Wise 
rigidly attached a bearing pin 48. One Wall of the 
casting 34 is provided with a through slot 42 
within which is pivotally mounted upon a pin 
43 a lever arm 44 which is adapted to bear 
against the pin 4 and cause the downward move 
ment of the stem 36 When its free end is moved 
upwardly. 
As a means for moving the lever 44 to actuate 

the stem 36 We provide an annular member 45 
having a plurality of peripheral notches 46 for 
permitting the flow of a fluid therethrough and 
having a central bore A for permitting move 
ment therein of the lower end of the Stem 36. To 
one side of the annular member 45 is welded or 

2,058,267 
otherwise rigidly connected a depending rod 48 
Which is slidably mounted Within a plurality of 
guide rings 49 welded or otherwise rigidly at 
tached to the interior surface of the tubular 
sleeve 27 (Fig. 2). 
At any desired point beneath the member 45 

the tubular sleeve 27 is provided with a suitable 
check valve mechanism 50 which is adapted to 
Open upon pressure from Within the sleeve 27 and 
to close when a greater pressure is exerted upon 
the exterior of the sleeve. 
AS may best be seen in Fig. 5, the threads 29 

carried by the lower end of the sleeve 2 connect 
the upper end of a tubular element 5 which is 
equipped. With an exterior angular portion 52 
adapted to receive thereon a Wrench or other 
tool for causing its rotation. The element 5 has a 
port 53 through one of its walls and its lower end 
is interiorly threaded to receive a suitable flapper 
valve 54 which is adapted to open upon upward 
and close upon downward pressure thereon. The 
rod 48 extends through the side portion of the 
Valve 54 to a point somewhat below the lower 
end of the element 5. The lower end of the ele 
ment 5; is also provided with exterior threads 55 
which threadedly engage interior threads car 
ried by a sleeve 56 one wall of which is provided 
With a port or opening 57. The upper end of 
the sleeve 56 terminates slightly below the portion 
52 of the element 5i. Adjacent its lower end the 
bore of the sleeve 56 is reduced to form an in 
Wardly projecting annular shoulder 58 and its 
extreme lower end below the shoulder 58 is pro 
vided with an inwardly projecting lug 59. Slid 
ably disposed within the sleeve 56 is a hollow 
tubular casting 60 the upper portion of which 
terminates in an enlarged head 6 which is adapt 
ed to seat upon the shoulder 58 when the casting 
60 is at the lower end of its throw. The exterior 
of the casting 60 is provided with a superficial 
guide groove 62 which is open at its lower end and 
Within which the lug 59 slides when the casting 
is at the lower end of its throw. When the casting 
60 is at the upper end of its throw the rod 48 
Will be moved upwardly and the lug 59 will be 
located below the groove 62 and consequently ro 
tation of the sleeve 56 is permitted around the 
element 5 in such a manner that the ports 53 
and 57 may be brought into registration. The 
lower end portion of the sleeve 56 is provided 
With a plurality of through perforations 63 which 
act as a means for preventing any sediment or 
extraneous materials from lodging between the 
sleeve 56 and the casting 60 and retarding the 
sliding movement of the casting. The lower end 
0 of the bore of the casting 60 is angular in 

form for a purpose later described hereinbelow. 
The lower end of the casting 60 is exteriorly 

threaded to receive a tool 64 which may best be 
Seen in Figs. 5 and 6. The tool 64 consists sub 
Stantially of a hollow body 65 the lower end of 
Which is Wedge shaped and is provided with side 
Openings 66 for permitting ingress of a fluid. To 
the extreme lower end of the body 65 is removably 
or rigidly connected a rod 67 having outwardly 
projecting barbs 68 which are for the purpose of 
breaking up any debris encountered at the bot 
tom of the well. 
The tool 64 may be exchanged for any desired 

type of tool for disrupting or destroying various 
types of debris. The particular tool shown here 
in is designed specifically for the purpose of en 
gaging and recovering any sheet metal objects 
Which might be at the bottom of the well. It 
may be found desirable in some instances to re 
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move the rod 67 and in this case the lower wedge 
shaped end of the body 65 would act to destroy 
large pieces of stone. The lower aperture of the 
casting 60 is made angular in form for a purpose 
which will later be described herein. 

Operation 
When the device is started to be lowered into 

the well both chambers are empty, and the valve 
head 37 is held Seated in the valve seat by ac 
tion of the spring 39. The valve mechanisms 7 
and 50 are then in a closed position, and the flap 
per-valve 54 is also closed. The weight of the ring 
45 and rod 48 at this time has forced them to 
the lower end of their throws, and consequently 
the casting 60 is seated upon the shoulder 58 and 
the lug59 is Within the groove 62. 
In practically all oil Wells the natural pressure 

Within the oil bearing Stratum holds a column of 
oil in the Well for a considerable height above 
Such stratum. In many deep Wells this column of 
oil stands in the well casing at a height as great 
as fifteen hundred to twenty-five hundred feet and 
is consequently causing a bottom hole pressure of 
SOrne Seven hundred and fifty to twelve hundred 
and fifty pounds per square inch. 
As the lower end of the device comes in contact 

with the column of oil the valve 54 opens and the 
interior of the lower chamber is filled With oil up 
to the valve seat 7. The upper chamber 5 main 
tains its original pressure during the lowering Op 
eration which pressure is equal to the atmos 
pheric pressure at the top of the well and which 
consequently is considerably less than the bottom 
hole pressure of the well. When the tool 64 
strikes the debris in the Well bottom the element 
60 is moved upwardly and forces the rod 48 up 
wardly which in turn causes the ring 45 to con 
tact the free end of the lever arm 44, the other 
end of which acts upon the pin i to lower the 
stem 36 against the action of the spring 39 and 
opens the valve head 37 from its seated engage 
ment with the valve seat 7. When this occurs 
the upper chamber 5 acts similarly to a Vacuum 
chamber and the oil in the lower chamber is 
drawn with great force into the upper chamber 
at an extremely high velocity. The movement 
of this oil consequently causes a tremendous Suc 
tion in the openings 66, in the tool 64 and any 
debris around the tool which is of a size suffi 
ciently Small to enter the openings 66 Will be 
speedily washed into the lower chamber. 
Instead of considering that the low pressure in 

the chamber 5 forms a suction to draw the oil and 
debris into the device it may instead be consid 
ered that the bottom hole pressure forces the oil 
into the upper chamber under a pressure of from 
seven hundred and fifty to twelve hundred and 
fifty pounds per square inch. In either event it 
may be seen that the speed and force of the oil 
entering the device will be sufficient to not only 
carry with it any loose particles of the debris, but 
that it will actually disintegrate most debris by 
hydraulic force. - 
When the oil enters the chamber 5 the valve 

mechanism 7 will remain closed because the ex 
terior pressure thereon, caused by the column of 
oil, will be as great as the pressure within the 
chamber. The air in the chamber 5 will there 
fore be compressed into a Small space in the 
upper portion of the chamber. 
Due to the fact that the upper end of the rod 

2 is exposed to the pressure of the column of oil, 
and this pressure is transmitted by the rod to the 
inner face of the valve head 37, it is not necessary 
in opening the valve to overcome the differential 
in pressures between the two chambers. 
As the device is withdrawn from the Well and 

approaches the earth's surface the valves and 
50 will open to equalize the pressure within the 
device with the atmospheric pressure at the 
earth's Surface. 

It will be obvious that a single chamber for re 
ceiving the fluid could be provided instead of two 
chambers, and suitable mechanism provided for 
carrying atmospheric pressure within the device 
to the bottom of the well, and for opening the 
chamber when it reaches the bottom of the Well. 
A particular advantage of the tool lies in the 

fact that the intake openings 66 are in a position 
at which any of the debris disrupted by the tool 
Will be drawn therein. Also that the tool dis 
rupts part of the debris each trip into the Well, 
and various tools may be used. 

After the loaded device has been raised from 
the well, the angular bore 70 of the casting 60 is 
engaged by a suitable tool to prevent rotation of 
the casting 60, or if the tool 64 is used it may be 
engaged by a suitable tool for a similar purpose. 
The sleeve 56 is then rotated to bring the ports 53 
and 57 into registration and the fluid in the de 
vice is thus permitted to escape. 

It may be seen that the ring 45 insures positive 
contact with the lever arm 44 regardless of the 
radial position at which the casting 34 is disposed 
after assembly. 

Obviously, the invention is susceptible of em 
bodiment in forms other than that which is il 
lustrated in the accompanying drawings and de 
scribed herein, and applicable for uses and pur 
poses other than as detailed, and we therefore 
consider as our own all such modifications and 
adaptations and other uses of the form of the de 
vice herein described as fairly fall within the 
scope of our invention. 

Having thus described our invention, what is 
claimed and desired to be secured by Letters 
Patent, is: . 

1. In a well bailer, a housing adapted to be 
lowered to the bottom of a Well and forming tWO 
superimposed chambers, one of Said chambers 
being closed and adapted to hold therein air at 
the atmospheric pressure present at the top of 
the well, the other chamber being free to fill with 
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the fiuid in the well during the lowering opera 
tion, communicating means between the two 
chambers, a valve for normally closing Said Com 
municating means, means for Opening the valve 
when the housing reaches the bottom of the Well, 
and means for equalizing the pressure on both 
sides of the valve, said means including a slid 
able rod extending through the Wall of the hous 
ing, its outer end exposed to action of fluid pres 
sure in the well and its inner end adapted to ex 
ert an opening pressure upon the valve. 

2. Organization as described in claim 
means for packing around the rod. 

3. Organization as described in claim 1, and 
means for relieving pressure in both chambers as 
the device is raised within a well. 

1, and 

HERMAN SMITH, 
WILLIAM. A. TARSON. 
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