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This invention relates to new and useful improvements
in cable drilling tools and a method of using the same to
drill and complete wells.

The primary object of this invention is to incresase
drilling spe=d and to afford a convenient means for the
driller to keep an accurate iog of the well.

Another important object of this invention is to provide
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.

Still ancther important object of the present invention
is to provide a vertically reciprocable drilling pipe tool
which will cause a mudding circular at the bottom of the
well hole.

A further important object of the present invention is
to provide a drill tool which will rotate in a single direc-
tion during vertical reciprocation.

It is still another important object of the present inven-
tion to provide a cable-type drilling tcol 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 impoertant object of this invention to
provide a method and apparatus for ascertaining the water
level in a loose sanded formation or other structurally
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 meritorious feature of the present invention resides
in the valve and restricted nen-circular throat construc-
tion at the lowsr end of the tool, which will prevent
jamming of the valve by a core entering the lower end of
the tcol, with the non-circular restricted throat serving 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 cosastruction provided which will not
sand up to prevent rotation of the tool and which also
affords a fluid passage through the upper end of the
hollow tool.

Still another important feature of the present invention
resides in the provision of a blade on the jar construction
which serves to break up material in the holiow 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 tubuiar body.

These, together with various ancillary features and
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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 ia the accom-
panying drawings, wherein:

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

Figure 2 is an emlarged central vertical sectional view
of the upper end of the drilling tool illustrating particu-
larly the jar 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 dotied lines;

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 construc-
tion of the same; ’

Figure 6 is a horizontal sectional view taken upon the
plane of the section line 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; and

Figure 9 is a perspective view of the removable closure
plate used for a clean-out opening in drilling tool.

Reference is now made more specifically to the accom-
panying drawings, wherein like numerals designate
similar parts throughout the various views, and in which
the drilling tool is designated generally at 19.

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 opening
26 therein which tapers upwardly.

In the preferred construction, the inner surface of the
bit 16 is circular in transverse section and tapers up-
wardly and smoothly merges with the surface of welding
28 that secures the valve seat 22 to both the tubular body
12 and the bit 36, 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 open-
ing 26. 'The inmer surface of the welding 28 and the side
walls of the valve seat 22 defining the opening 26 are so
contoured to smoothly change from the circular form of
the bit to what may be generally described as a trun-
cated sector at the most restricted part of the opening 26,
that is, the upper end cf 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 39 tapers upwardly progressively 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 trap 34 is riveted to the plate, as at 36, and
at the minor end of the piate 32 is hinged to the lower end
of the mounting plate 38. The mounting plate 38 is, in
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turn, detachably secured to the body 12 by means of
threaded fasteners 40 and 42 extending through counter-
sunk 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 outline 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 lengi-
tudinal vertical axis. As best shown in Figure 3, the jar
construction 48 includes a jar stem 50, the upper end of
which is externally. threaded and threadingly engaged 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 359 adjacent
its lower end, and the lower end of the jar stem 58 has
welded thereto a depending blade or cutter 58 having a
transverse opening 60 thercthrough. It will be under-
stood that by merely extending a tool through the open-
ing 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 man-
ner in which the jar stem 50 is mounted in the tubular
body 12, attention is directed to Figures 2 and 3, where-

in 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 welding 66. The
jar stem 50 is slidably and rotatably received between
the inner ends of the plates 64. Reinforcing 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 relation 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 verti-
cal -movement of the jar stem 50 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 mem-
ber 52 and the jar 56, respectively. It should also be
noted at this point that by virtue of the washer 68 being
spaced from the inner wall of the tubular body 12, fluids
may freely pass vertically through the tubular body 12
past -the jar construction 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 rela-
tive rotation as occurs in other comstructions 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 de-
_ scribed, it will be appreciated that in raising and drop-
ping 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 lowermost 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 elongated slots 86 for a purpose to be
presently set forth. In addition, as clearly shown in Fig-
ures 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 construction 48. Closure
plates are provided for removably closing the clean-out
openings 82, such cover plates each consisting of an elon-
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gated 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 re-
ceived 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 secured 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, respectively. Headed threaded
fasteners 94 are disposed in the openings 99 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 received between the plates 84 and
the bars 88, it being noted that the openings 92 are suffi-
ciently large to permit 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 suit-
ably 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 plates 84 in positions closing the openings
82. It will be appreciated 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 should be stated in passing that an alternative con-
struction is contemplated in which the clean-out open-
ings 82 are disposed below the plates 64, -and a sleeve
be rotatably mounted within the body 12 having circum-
ferentially spaced openings that may be: selectively ro-
tated to be brought into or out of registry with the open-
ings 82.

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 with-
in the hole sufficient to stand above at least the lowermost
of the slots 80. It will thus be seen that the enlarged por-
tion 18 of the bit 16 will cut a hole 104 through the forma-
tion 106 slightly exceeding in diameter the outside di-
ameter of the tubular body 12. Upon downward move-
ment of the tool 10, the valve plate 32 is forced up-
wardly by fluid pressure to permit the flow of fluid up-
wardly into the tubular body 12. Upon raising the tool
10, the valve plate 32 is closed by fluid pressure so- that
a fluid circuit is established upwardly -through the inside
of the tubular body 12, outwardly through the slots 80,
downwardly in the annular space in the hole 104 sur-
rounding the tubular body 12, and thence 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 10, it has been
found in practice that the mere working of the tool 10
in water will provide a drilling fluid of sufficient con-
sistency to produce the desired effect: of plastering or
mudding the side walls of the hole 104 during the cir-
culation 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 pre-
vent 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 formations
that tend to produce cave-ins in the well hole, and, ac-
cordingly, during such drilling a fluid level is maintained
within the hole that is above the ground water level exist-
ing in the formation or at least at a sufficiently high level
to prevent cave-ins. - In all other respects, the drilling be-
low 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
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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 that 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 co-
operate 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
restricied throat will be of small enough size to pass
upwardly through the valve without interfering with the
operation of the same, but wiil also be large enough so
that upon raising the tool 19 to the surface, the driller
may, upon inspection of the same, determine with ac-
curacy the character of the formation through which the
tool is passing.

It should also be noted that in the event the slots 80
become congesied 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 ex-
terior of the tool 10 through the passages afforded be-
tween 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 86 may be dispensed with eatirely
if desired. In addition, the circulation of the driiling
fluid may, under certain adverse conditions, be further
expedited by the removal of the plates 84 so that the
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 18 is capable
of dual functions, that is, the tool 1§ 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 locse sanded formatioms. 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 throngh
the action of hydraulic forces obtaining therein. The
newly discovered methed 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
formation. 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 de-
sired, 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 fer a short vertical
length of the hole immediately below the fiuid 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 formation, so that
by knowing the level at which the cave-in cccurred, the
driller is readily apprised of the approzimate location of
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the ground water level in the formation. 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 the fluid level within the hole, and then
drills through the caved in material in the hole. The
driller then drills the bottom of the hole to whatever depth
is required to 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 of the level
of the fiuid 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 consider-
ably greater depth and then repeat the above steps.

The tool 10 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 function
of serving as a bail bucket. The advantage in the use
of the tool 16 in raising the fluid level in the hole re-
sides 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 ex-
planation 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 equivalents
may be resorted to, falling within the scope of the ap-
pended claims.

Having described the invention, what is claimed as
new is:

1. In 2 drilling teol, a vertically disposed tubular body,
radially inwardly extending elements, the inner ends of
which terminate in spaced relation to each other, a ver-
tical jar stem slidably and rotatably received between the
inner ends of said elements, enlarged abutments spaced
on said stem above and below the inner ends of said ele-
ments and engaging therewith to limit relative vertical
movement of jar stem, the lower end of the jar stem
terminating in means for breaking up a material in the
body, and a horizontaily disposed annular reinforcing
member spaced from the body connecting the elements,
said body having an opening adjacent said elements, a
removable cover plate closing said opening, means con-
necting the plate to one of the elements for retaining
the cover piate in a position closing the opening, one of
said abutments being resilient to cushion the shock of
the same striking said elements.

2. A well drilling tool comprising an elongated, ver-
tically disposed tubular body, the lower end of the body
being provided with a cutting edge, said body having a
restricted non-circular throat therein adjacent its lower
end which smoothly merges with the cutting edge and
tapers upwardly, the upper end of the throat terminating
in a shoulder constituting a valve seat, a valve plate
seated on the valve seat, said plate being non-circular to
conform generally to the shape of the throat and having
a minor end, said plate being hingedly connected to the
body at its minor end, and means for limiting opening
moevement of the valve plate.

3. A well-drilling tool comprising a tubular body hav-
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ing a hinged valve therein spaced upwardly from the
lower edge of the body; there being a throat of progres-
sively diminished section from the lower edge.of the body
upwardly to the valve, which throat changes from a fully
circular shape at the bottom through varjous non-circular
sections upwardly of irregular polygonal form to the
valve opening which is of somewhat pear shape.

4. A well-drilling tool comprising a tubular body hav-
ing a hinged valve therein spaced upwardly from the lower
edge of the body, there being a throat of progressively
diminished section from the lower edge of the body up-
wardly to the valve, in which the throat is in the form
of a truncated cone of circular form at the bottom edge
of the body, and of varying polygonal section at various
elevations above the bottom. ’

5. In a drilling tool, a vertically disposed tubular body,
- a spider secured in_the upper portion of said tool, said
spider- including vertically disposed inwardly projecting
plates secured to said tubular body, said plates terminating
in spaced relation fo each other, an annular reinforcing
washer secured to said inwardly projecting plates, a ver-
tical jar stem slidably and rotatably received between
the spaced ends of said plates, enlarged abutments spaced
on said stem above and below said spider and engaging
therewith to limit relative vertical movement of said jar
stem.

6. A well drilling tool comprising an elongated ver-
tically disposed tubular body, a vertical jar stem slidably
and rotataby received in the upper end of said body, the
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lower end of said body being provided with a cutting
edge, said body having a restricted non-circular throat
therein adjacent its lower end, said throat being in the
form of a truncated cone of circular form at the bottom
of said body and varying polygonal section at various
elevations above the bottom and terminating at ifs upper

extremity in an annular shoulder constituting a valve seat,

a valve hingedly connected to said body and adapted
to be seated on said seat, said body having a plurality
of vertically spaced slots in the upper portion thereof,
the lower portion of said body being imperforate.
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