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United States Patent Office 2,860,854 
Patented Nov. 18, 1958 

2,860,854 
METHOD FOR DRILLING AND COMPLETING 

WELLS - 

Roy F. Wilcox, McCook, Nebr. 
Application September 1, 1955, Serial No. 532,050 

7 Claims. (Cl. 255-18) 

This invention relates to novel and useful improve 
ments, in a method for drilling and completing wells 
and constitutes a continuation-in-part of my prior co 
pending application Serial No. 197,370, filed November 
24, 1950, for Apparatus and Method of Drilling and 
Completing Wells and which has now matured into 
Patent No. 2,721,059, issued October 18, 1955. 
The primary object of this invention is to increase 
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affords a fluid passage through the upper end of the 
hollow tool. 

O 

5 

20 

drilling speed and to afford a convenient means for the 
driller to keep an accurate log of the well. 

Another important object of this invention is to pro 
vide a cable drilling tool which may be used without 
casing or drive pipe to prevent cave-ins. 
Another important object of the present invention is 

to provide a cable drilling tool and method of operating 
the same, which will plaster or mud the side walls of 
the hole to prevent cave-ins. - 
A further important object of the present invention 
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is to provide a drill tool which will rotate in a single . 
direction during vertical travel in one direction. 

It is still another important object of the present in 
vention to provide a cable-type drilling tool of the 
hollow type having a valve adjacent its lower end which 
will not bind or stick in use, and which will reduce and 
break up a core upon the advance of the drill to prevent 
a core from jamming the valve. 
Yet another important object of the present invention 

is to provide jars for rotatably supporting the tool which 
will not sand up to lock the same against free rotation. 

It is also another important object of this invention 
to provide a method and apparatus for ascertaining the 
water level in a loose sanded formation or other struc 
turally weak formation susceptible to cave-ins before 
casing off the formation, so that the well need only be 
cased after it has been drilled to a sufficient depth to 
produce water in the desired quantities. 
A very important object of the invention claimed here 

in is to provide a method, particularly adapted for use 
with cable tools, for determining with accuracy the 
depth at which a water level lies and thereby drill a 
well having a predetermined depth of water therein. 
A further object is to devise a method in accordance 

with the preceding method, which will enable the well 
bore to be completed to the precise depth desired into 
the water table before the well casing is set. 
A meritorious feature of the present invention resides 

in the valve and restricted non-circular throat construc 
tion at the lower end of the tool, which will prevent 
jamming of the valve by a core entering the lower end 
iof the tool, with the non-circular restricted throat serv 
ing to wear and break off such a core during the twisting 
of the tool about its vertical axis. 

Another important feature of the present invention 
resides in the jar construction provided which will not 
sand up to prevent rotation of the tool and which also 
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Still another important feature of the present inven 
tion resides in the provision of a blade on the jaw con 
struction which serves to break up material in the 
hollow tool. 

Final important features to be specifically enumerated 
herein reside in the provision of slots in the tubular body 
to afford mud circulation together with the clean-out 
openings and the removable cover plates therefor, such 
clean-out openings being adapted to be used in lieu of 
the slots in the tubular body. . 

These, together with various ancillary features and 
objects of the invention which will later become apparent 
as the following description proceeds, are attained by 
the present invention, a preferred embodiment of which 
has been illustrated by way of example only in the 
accompanying drawings, wherein: 

Figure 1 is a side elevational view of the present in 
vention, this view showing the same in drilling position 
at the bottom of a well hole; 

Figure 2 is an enlarged central vertical sectional view 
of the upper end of the drilling tool illustrating par 
ticularly the jaw construction shown in side elevation 
therein; 

Figure 3 is an enlarged horizontal sectional view 
taken upon the plane of the section line 3-3 of Figure 2; 

Figure 4 is an enlarged vertical sectional view through 
the lower end of the tool, illustrating particularly the 
restricted throat construction and the manner in which 
the valve plate is hingedly secured to the tool, the open 
position of the valve plate being indicated in dotted 
lines; - i; 

Figure 5 is a detail view of a portion of the jar con 
struction, this view showing the same in side elevation 
with portions broken away to show the internal con 
struction of the same; - - , , , 

Figure 6 is a horizontal sectional view taken upo 
the plane of the section line 6- 6 of Figure 4; . . . 

Figure 7 is another horizontal sectional view of the 
present invention, this view being taken upon the plane 
of the section line 7-7 of Figure 4; . . 

Figure 8 is a bottom plan view of the present inven 
tion; 

Figure 9 is a perspective view of the removable clos 
ure plate used for a clean-out opening in drilling tool; 

Figures 10-14 are diagrammatic views, parts being 
broken away, which illustrate the various steps in the 
novel method of this invention in completing a well at 
a desired depth into a water producing formation, and 
wherein; 

Figure 10 is a diagrammatic view showing a well bore 
drilled to a depth estimated to be at a desired distance 
below the level of the water table of a water producing 
formation; 

Figure 11 is a diagrammatic view illustrating the drill 
raised above the water level, with the drilling fluid 
removed and showing the well bore caved-in by the 
hydrostatic pressure of the waterbearing formation upon 
release of the drilling fluid pressure; 

Figure 12 is a diagrammatic view illustrating the fill 
ing of the caved-in well bore with drilling mud and the 
restoration of the drilling fluid pressure in preparation 
for resumption of drilling; ' 

Figure 13 is a diagrammatic view illustrating the com 
pletion of the drilling operation by continuing drilling 
through the mud to the predetermined depth below the 
cave-in and the water level; and 

Figure 14 is a diagrammatic view showing the setting 
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and gravelling of the well casing, the removal of the 
drilling string and the completion of the well. 

Reference is now made more specifically to the ac 
companying drawings, wherein like numerals designate 
similar parts throughout the various views, and in which 
the drilling tool is designated generally at 10. 
As best shown in Figures 1 and 4, the drilling tool 10 

comprises an elongated tubular body 12 that has secured 
to its lower end, as by welding 14, an annular drilling 
bit 16. The annular drilling bit 16 is radially enlarged 
at its lower end as at 18, and is provided with a cutting 
edge:20 for a purpose to be seen presently. 
An annular valve seat 22 is disposed in the lower end 

of the body 12 and is seated against the underside of a 
shoulder 24 therein. As best shown in Figures 4, 7 and 
8, the valve seat 22 is formed with a non-circular open 
ing 26 therein which tapers upwardly. 

In the preferred construction, the inner surface of the 
bit 16 is circular in transverse section and tapers upward 
ly and smoothly merges with the surface of welding 28 
that secures the valve seat 22 to both the tubular body 
12 and the bit 16. The surface of the welding 28 is 
likewise tapered upwardly and in turn smoothly merges 
with the side walls of the valve seat 22 defining the 
opening 26. The inner surface of the welding 28 and 
the side walls of the valve seat 22 defining the opening 
26 are so contoured as to smoothly change from the 
circular form of the bit to what may be generally de 
scribed as a truncated sector at the most restricted part 
of the opening 26, that is, the upper end of the opening 
26. It will thus be seen that the inner surfaces of the 
bit 16, the welding 28, and the valve seat 22 define a 
restricted non-circular throat at the lower end of the 
body 12, and that the throat 30 tapers upwardly progres 
sively changing from being circular in transverse section 
to being roughly a truncated sector in transverse Section 
at its upper end. The purpose of the restricted throat 
30 will be presently set forth. 
A valve plate 32, also having what may be described 

as the shape of a truncated sector is seated on the valve 
seat. A hinge strap 34 is riveted to the plate, as at 36, 
and at the minor or narrow end of the plate 32 is hinged 
to the lower end of the mounting plate 38. The mount 
ing plate 38 is, in turn, detachably secured to the body 
12 by means of threaded fasteners 40 and 42 extending 
through countersunk smooth bores 44 in the body 12 
and threadingly engaging the mounting plate 38. As 
shown in Figure 4, the fastener 42 extends into the body 
12 to limit opening movement of the plate 32 to the 
alternate position shown in dotted outlined at 46. . 
A jar construction designated generally at 48 is pro 

vided at the upper end of the tubular body 12 for sup 
porting the tubular body 12 for rotation about its longi 
tudinal vertical axis. As best shown in Figure 5, the 
jar construction 48 includes a jar stem 50, the upper 
end of which is externally threaded and threadingly en 
gaged in a socket formed at the lower end of a combined 
jar and connecting member 52, as at 54. A fixed jar 
or abutment 56 is secured as by welding to the jar stem 
50 adjacent its lower end, and the lower end of the jar 
stem 50 has welded thereto a depending blade or cutter 
58 having a transverse opening 60 therethrough. It will 
be understood that by merely extending a tool through 
the opening 60 the jar stem 50 may be secured against 
rotation and the member 52 easily disengaged from the 
upper end of the jar stem 50. For an illustration of the 
manner in which the jar stem 50 is mounted in the 
tubular body 12, attention is directed to Figures 2 and 
3, wherein it will be seen that the tubular body 12 is 
provided with a plurality of circumferentially spaced 
elongated slots 62. A spider construction is mounted 
in the slots 62 which includes a plurality of plates 64 
seated in the slots 62 to extend radially inwardly into the 
body 12 to terminate in spaced relationship to each 
other, the plates 64 being secured to the body 12 as by 
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welding. The jar stem 50 is slidably and rotatably re 
ceived between the inner ends of the plates 64. Rein 
forcing washers or abutments 68 loosely embrace the 
jar stem 50 and are secured as by welding or the like to 
the upper and lower ends of the plates 64 in spaced re 
lation to the inner walls of the tubular body 12. It 
will be noted that the member 52 is spaced above the 
washers 68 and the jar 56 is spaced below the washers 
68 so that relative vertical movement of the jar stem 
60 and the body 12 is limited by engagement of the 
member 52 and the jar 56 with the washers 68. In 
order to prolong the life of the jar construction 48, the 
present invention includes resilient cushion washers 70 
and 72 secured to the member 52 and the jar 56, re 
spectively. It should also be noted at this point that 
by virture of the washer 68 being spaced from the inner 
wall of the tubular body 12, fluids may freely pass verti 
cally through the tubular body 12 past the jar construc 
tion 48, and that in addition, the jar stem 50 is journaled 
in the tubular body 12 in such a manner that the same 
will not sand up to prevent relative rotation as occurs 
in other constructions of this general character. 
The upper end of the member 52 is provided with a 

transverse opening 74 which receives the attaching eye 
76 formed at the lower end of a conventional twisted 
strand steel cable 78. It will be understood that the 
cable 78 is of the type which will produce torsion when 
either placed under or released from tension. As thus 
far described, it will be appreciated that in raising and 
dropping the tool 10 by the use of the cable 78, the 
tubular body 12 will be rotated when the cable 78 is 
tensioned to raise the same by virtue of the frictional 
engagement of the cushion washers 72 with the lower 
most washer 68. 
As clearly shown in Figures 1 and 2, commencing a 

considerable distance above the lower end of the tubular 
body 12, the latter is provided with a plurality of rows 
of vertically spaced and elongated slots 80 for a purpose 
to be presently set forth. In addition, as clearly shown 
in Figures 2, 3 and 9, the upper end of the body 12 is 
provided with vertically elongated, circumferentially 
spaced clean-out openings 82 adjacent the jar construc 
tion 48. Closure plates are provided for removably clos 
ing the clean-out openings 82, such cover plates each 
consisting of an elongated plate 84 that is arcuate in 
transverse cross-section to be substantially of the same 
curvature as the outside surface of the tubular body 12. 
The plates 84 are received within the openings 82, and 
have secured to their lower ends retaining lugs 86 which 
project downwardly to engage the inner surface of the 
tubular body. 12. The straight transverse bar 88 is se 
cured to the inner side of each of the plates 84 at the 
end remote from the lugs 86, and the bars and the 

- plates are provided with aligned openings 90 and 92, 
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respectively. Headed threaded fasteners 94 are disposed 
in the openings 90 and 92, and are rotatably retained 
therein by means of washers 96 that are secured to the 
heads of the fasteners 94 that extend radially to be re 
ceived between the plates 84 and the bars 88, it being 
noted that the openings 92 are sufficiently large to per 
mit access to the headed end of the fasteners 94 by means 
of a socket wrench or the like. Mounting bracket plates 
98 are welded or otherwise suitably secured to adjacent 
plates 64 to provide additional lateral bracing for the 
plates 64, and are provided with Smooth openings through 
which the inner ends of the fasteners 94 extend. Nuts 
102 are threaded on the inner ends of the fasteners 94 
and engaged against the plates 98 to secure the platcs 
84 in positions closing the openings 82. It will be ap 
preciated that in lieu of the provision of the nuts 102, 
the openings 100 may be interiorly threaded so as to 
engage the fasteners 94. 

It is thought that the use of the present invention will 
be readily understood. In drilling through formations 
above ground water level, a fluid level is maintained 
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within the hole sufficient to stand above at least the lower 
most of the slots 80. It will thus be seen that the en 
larged portion 18 of the bit (5 will cut a hole 104 through 
the formation 106 slightly exceeding in diameter the out 
side diameter of the tubular body 12. Upon downward 
movement of the tool 10, the valve plate 32 is forced 
upwardly by fluid pressure to permit the flow of fluid 
upwardly into the tubular body 12. Upon raising the 
tool 10, the valve plate 32 is closed by fluid pressure so 
that the fluid may now flow through the inside of the 
tubular body 12, outwardly through the slots 80, down 
Wardly in the annular space in the hole: 104 surrounding. 
the tubular body 12, and thence upon the next downward 
movement of the tool upwardly through the valve into 
the interior of the tubular body 12. While prepared muds 
or simply surface soil may be added to water and placed 
in the tool iO, it has been found in practice that the mere 
Working of the tool 10 in water will provide a drilling 
fluid of sufficient consistency to produce the desired effect 
of plastering or mudding the side walls of the hole 104 
during the circulation of the drilling fluid thereagainst. 
As is well known, the plastering or mudding of the walls 
of a well hole will seal the same against cave-ins or the 
like, and it is by virtue of this operation or function of the 
present invention that the use of casing or drive pipe 
through structurally weak, or loose sanded formations 
will prevent cave-ins.. - 

In drilling in formations below ground water level, 
it is desired to use hydrostatic pressure within the hole 
104 to oppose the hydraulic forces existing in the forma 
tions that tend to produce cave-ins in the well hole, and, 
accordingly, during such drilling a fluid level is main 
tained within the hole that is above the ground water 
level existing in the formation or at least at a sufficiently 
high level to prevent cave-ins. In all other respects, the 
drilling below ground water level is accomplished in 
Substantially the same manner as above ground water 
level, and the drilling fluid circulates in the same manner 
and tends to cement or seal the walls of the well hole 
by plastering or mudding the same. 

It will be evident that in using a hole drilling tool of 
this type the tool 10 will tend to form a core which 
will extend upwardly into the lower end of the tubular 
body 12 that would tend to interfere seriously with the 
operation of the valve at the lower end of the body; 
however, in the use of the present invention, the turning 
effect on the tool produced by the twisted cable 78 
coupled with the shape of the upwardly tapered, non 
circular throat at the lower end of the body below the 
valve cooperate to wear down the size of such a core 
and to break off the same into chunks which may pass 
upwardly through the valve seat 22 without interfering 
with the operation of the valve plate 32. In addition, 
it should be noted that the chunks of material broken 
off by the restricted throat will be of small enough size 
to pass upwardly through the valve without interfering 
with the operation of the same, but will also be large 
enough so that upon raising the tool 10 to the surface, 
the driller may, upon inspection of the same, determine 
with accuracy the character of the formation through 
which the tool is passing. 

It should also be noted that in the event the slots 
80 become congested with material within the tubular 
body 12 to such an extent that the circulation of the 
drilling fluid would be reduced, the drilling fluid will be 
free to pass upwardly through the tubular body 12 to 
the exterior of the tool 10 through the passages afforded 
between the plates 64 and between the washer 68 and the 
inner surfaces of the tubular body 12, and in fact, such 
an operation or function of the tool has proven so satis 
factory that the slots 80 may be dispensed with entirely 
if desired. In addition, the circulation of the drilling 
fluid may, under certain adverse conditions, be further 
expedited by the removal of the plates 84 so that the 
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drilling fluid circulation may pass through the openings 
82 as well as upwardly past the jar construction 48. 

It will be further appreciated that the tool 10 is capable, 
of dual functions, that is, the tool 10 may not only be 
used as a drill and a drilling fluid pump, but may also: 
be used as a bail bucket by virtue of the spacing of the 
lowermost of the slots 80 above the valve. 
The present invention is particularly well adapted for 

bringing in wells in loose sanded formations. By the 
expression "loose sanded formations' it is meant through 
out this specification any formation which is structurally 
weak and susceptible to caving in to the well hole through 
the action of hydraulic forces obtaining therein. The 
newly discovered method of completing wells in loose 
sanded formations resides in drilling into such a loose 
Sanded formation while maintaining a fluid level in the 
hole sufficiently high to prevent the caving in of the for 
mation. Generally speaking, maintaining a fluid level in 
the hole above the top of the loose sanded formation or 
above the ground water level therein is sufficient to 
prevent the caving in of the formation. After the well 
is drilled to such a depth that it is believed that the 
same will be capable of producing water in the quantities 
desired, the present invention contemplates a procedure 
whereby this fact may be ascertained with certainty prior 
to the setting of the casing, so that if the well has not 
been drilled sufficiently deep, the same may be deepened 
to the necessary extent prior to even going to the time 
and labor consuming procedure of setting the casing. 

In the present invention, this may be accomplished by 
lowering the fluid level within the well hole until a cave 
in occurs. It has been found by experience that a cave 
in brought about in this manner will only occur for a 
short vertical length of the hole immediately below the 
fluid level at the time the cave-in occurs. It has also 
been found that Such a cave-in occurs a short vertical 
distance below the ground water level in the loose sanded 
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formation, so that by knowing the level at which the 
cave-in occurred, the driller is readily apprised of the 
approximate location of the ground water level in the 
formation. 

Figure 10 indicates the foregoing operation in which 
the Well bore has been drilled to a depth estimated to be 
Somewhat below the level of the ground water. Any 
cave-in is of course prevented by the drilling fluid in the 
well bore. 
As shown in Figure 11, the drill tool is lifted a suffi 

cient distance to be above the water level and any cave-in 
to avoid being buried thereby. Then the drilling fluid 
level at the well bore is lowered, permitting the hydro 
static head of the water in the formation to cave in the 
Well bore as shown in Figure 11 by the caved-in ma 
terial A. 

If the estimate as to the. ground water level was in 
correct, so that no cave-in occurred, the drilling fluid 
would be again applied and the drilling continued to a 
greater depth. This would be repeated until a depth 
Was reached beneath the water level, whereupon a cave 
in as shown in Figure 11 would be effected. The cave 
in would indicate approximately the water level of the 
Water producing formation, and with this level now 
ascertained the requisite depth to which the well bore 
must be drilled to give the desired depth of water in 
the well can be easily determined. 

Immediately upon the occurrence of the cave-in, and 
so that the cave-in will be minimized and not creep 
upwardly in the hole, the driller raises in any con 
ventional manner the fluid level within the hole, and then 
drills through the caved-in material in the hole. This 
next step is illustrated at Figure 12 wherein it will be 
noted that the well bore has been filled in above the 
caved-in portion by mud B, and the drilling fluid level 
restored in order to prevent, by its pressure on the for 

The driller then drills the 
botton of the hole to whatever depth is required to 
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produce the desired feet of water head of the ground 
water level. above the bottom of the hole, it being obvious 
that if the well hole was already sufficiently deep, no 
further drilling will be required, and the casing may then 
be set. It has also been found by experience that a cave 
in produced under the conditions set forth above will 
not cause caved-in material to fall clear to the bottom 
of the hole, but such caved-in material only extends 
across the hole at the level of the cave-in so that the 
same may be readily drilled out without requiring any 
redrilling below the level of the cave-in. Obviously, 
if no cave-in occurs at all during the lowering in any 
suitable manner of the level of the fluid within the hole, 
the hole has not been drilled to a sufficient depth below 
ground water level, or may in fact not even be down to 
ground water level, under which circumstances the driller 
will deepen the hole, a considerably greater depth and 
then repeat the above steps. 
The completion of the drilling operation is indicated 

in Figure 13, with the well- bore now drilled through 
the mud B to the required depth to complete the well 
bore. Thereafter, the casing C is inserted as in Figure 14, 
the drill tool is removed and the casing is gravelled as 
at G and the well is now.completed. 
The tool 0 is well-suited for the above. method for 

the reason that the tool may be used both for lowering 
the fluid level within the hole- as well as for raising the 
same inasmuch as the same serves the auxiliary func 
tion of serving as a bail bucket. The advantage in the 
use of the tool 10 in raising the fluid level in the hole 
resides in the fact that the fluid may be lowered gently 
into the hole rather than simply poured into the same, 
which latter procedure would tend to wash down the 
sides of the hole and thus induce the possibility of a 
cave-in at a higher level within the hole. 
From the foregoing, the construction and operation of 

the device will be readily understood and further explana 
tion is believed to be unnecessary. However, since 
numerous modifications and changes will readily occur 
to those skilled in the art, it is not desired to limit the 
invention to the exact construction shown and described, 
and accordingly, all suitable modifications and equiva 
lents may be resorted to, falling within the scope of the 
appended claims. 
What is claimed as new is as follows: 
1. A method for completing in a loose sanded for 

mation a water well having a predetermined standing 
water level therein which comprises; drilling an open 
hole into a loose sanded formation below the ground 
water level, maintaining during said drilling a fluid level 
in Said hole above said ground water level by intro 
ducing fluid as required into said hole, progressively 
lowering the fiuid level by withdrawing fluid from the 
hole until the fluid level is below the ground water level 
and a cave-in occurs and thereby ascertaining the water 
level in the loose sanded formation adjacent the hole, 
raising the fluid level above said ground water level by 
again introducing fluid into said hole, thereafter and 
while maintaining said fluid level above said ground 
Water level drilling until the hole is extended to the 
desired depth below said ascertained ground water level. 

2. A method for completing in a loose sanded for 
mation a water well having a predetermined standing 
water level therein which comprises; drilling an open 
hole into a loose sanded formation below the ground 
water level, maintaining during said drilling a fuid level 
in said hole above said ground water level by intro 
ducing fluid as required into said hole, progressively 
lowering the fluid level by withdrawing fluid from the hole 
until the fluid level is below the ground water level 
and a cave-in occurs and thereby ascertaining the water 
level in the loose Sanded formation adjacent the hole, 
raising the fluid level above said ground water level by 
again introducing fluid into said hole, thereafter re 
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8 
moving the caved-in material from said hole and while 
maintaining said fluid level above said ground water 
level drilling until the hole is extended to the desired 
depth below said ascertained ground water level. 

3. A method for completing in a loose sanded for 
mation a water. well having a predetermined standing 
water level therein which comprises; drilling an open 
hole into a loose sanded formation below the ground 
water level, maintaining during said drilling a fluid level 
in said hole above said ground water level by intro 
ducing fluid as required into said hole, then raising the 
drilling tool in the hole above the ground water level, 
progressively lowering the fluid level by withdrawing 
fluid from the hole until the fluid level is below the 
ground water level, and a cave-in occurs and thereby 
ascertaining, the water level. in the loose sanded forma 
tion adjacent the hole, raising the fluid level above said 
ground water level by again introducing fluid into said 
hole, thereafter lowering the drilling tool into drilling 
position and while maintaining said fluid level above 
said ground water level drilling- until the hole is ex 
tended to the desired, depth below said ascertained ground 
water level. 

4. A method for completing in a loose Sanded forma 
tion a water well having a predetermined Standing wa 
ter level therein which comprises; drilling an open hole 
into a loose sanded formation below the ground water 
level, maintaining during said drilling a fluid level in 
said hole above said ground water level by introducing 
fluid as required into said hole, progressively lowering 
the fluid level by withdrawing fluid from the hole until 
the fluid level is below the ground water level and a 
cave-in occurs and thereby ascertaining the water level 
in the loose-sanded formation adjacent the hole, prevent 
ing upward creeping of the cave-in by raising the fluid 
level above said ground water level by again introducing 
fluid into said hole, thereafter and maintaining said fluid 
level above said ground water level drilling until the 
hole is extended to the desired depth below said ascer 
tained ground water level. 

5. A method for completing in a loose sanded forma 
tion a water well having a predetermined standing water 
level therein which comprises; drilling an openhole into a 
loose sanded formation below the ground water level, 
maintaining during said drilling a fluid level in Said hole 
above said ground water level by introducing fluid as 
required into said hole, progressively lowering the fluid 
level by withdrawing fluid from the hole until the fluid 
level is below the ground water level and a cave-in occurs 
and thereby ascertaining the water level in the loose 
sanded formation adjacent the hole, raising the fluid level 
above said ground water level by again introducing fluid 
into said hole, thereafter and while maintaining said 
fluid level above said ground water level drilling until 
the hole is extended to the desired depth below said as 
certained ground water level, and finally positioning a cas 
ing in the hole to the bottom thereof and thereby pre 
venting further caving in of the loose sanded formation. 

6. A method of completing a water well in a loose 
sanded formation, comprising the steps of drilling an open 
hole into a loose sanded formation below the adjacent 
ground water level of said formation, maintaining dur 
ing said step of drilling a fluid level in the hole above 
said ground water level by introducing fluid into said 
hole as required, thereafter progressively lowering the 
fluid level in the hole until it falls below the ground 
water level and a cave-in occurs, then preventing enlarg 
ing of the cave-in by again introducing fluid into the 
hole and raising the fluid level above said ground water 
level and thereafter drilling the hoie to completion. 

7. A method of completing a water well in a loose 
Sanded formation, comprising the steps of drilling an 
open hole into a loose sanded formation below the ad 
jacent ground water level of said formation, maintaining 
during said step of drilling a fluid level in the hole above 
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said ground water level by introducing fluid into said References Cited in the file of this patent 
hole as required, then raising the drilling tool in the w 
hole and thereafter progressively lowering the fluid level UNITED STATES PATENTS 
in the hole until it falls below the ground water level 144,475 Phillips et al. ---------- Nov. 11, 1873 
and a cave-in occurs, then preventing enlarging of the 5 1,117,424 Murray et al. ----------- Nov. 17, 1914 
cave-in by again introducing fluid into the hole and rais- 1,455,010 Swan ---------------- May 15, 1923 
ing the fluid level above said ground water level and 1,572,274 Evans et al. ------------ Feb. 9, 1926 
again lowering the drilling tool into drilling position and 2,602,516 Gray ------------------ July 8, 1952 
thereafter drilling the hole to completion. 2,721,059 Wilcox --------------- Oct. 18, 1955 


