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This invention relates to well drilling apparatus and ‘a 
method of drilling wells which is adaptable not only for 
the drilling of shallow wells, but also for the‘drilling of 
deep wells for water, oil or gas. It is also adaptable to 
the sampling of wells to determine geological or min 
eralogical data in connection therewith. 

' According to present general practice in the drilling 
of wells, a drill bit of one type or another is secured to 
the lower end of a piece of drill pipe. By means of a suit 
able rig on the ground, the drill pipe is held in vertical 
position and is caused to rotate. At the same time, a 
drilling mud is pumped through the drill pipe and issues 
through the drill bit to wash away the particles of earth 
or rock during the drilling operation and flush them to the 
surface through the annular space between the drilled 
hole and the drill pipe. 
When the hole becomes too deep for the piece of drill 

pipe being used, another section of drill pipe is coupled 
to the ?rst and the operation proceeds. As the hole at 
tains a great depth, the ,rotative effort of the drill bit is 
transmitted through a very long pipe composed of a 
number of sections coupled together. If it becomes neces~ 
sary to replace the drill bit, the entire assembly of drill 
pipe must be pulled up out of the hole and uncoupled 
section by section and when a new drill bit hasbeen at 
tached, the entire process is reversed until the drill hit 
again reaches the bottom of the hole. This is of course 
a very tedious and time consuming operation. 

It is an object of the present invention to provide a well 
drilling organization wherein the prime mover which 
causes rotation of the‘drill bit is disposed within the drill 
pipe relatively close to the drill bit. 

In this connection, it is an object of the invention to 
adapt for the purpose of a motor to drive the drill bit, 
a pair of helical gears such as was disclosed and claimed 
in the. Moineau patent, No. 1,892,217, and Moineau 
patent, No. 2,028,407, and other patents to the same in 
ventor. Devices according to the Moineau disclosure 
have become commercially well known in the form of 
pumps and compressors marketed under the trademark 
Moyno by Robbins & Myers, Inc. Although the early 
Moineau patents mention the possibility of using these 
devices as prime movers or motors, it does not appear 
that such use has ever been made of them. 

Thus, it is another object of the present invention to 
use as a prime mover for the drill bit a gear pair com 
prising a ?xed element having internal helical threads 
and a rotor element having at least one external helical 
thread, such that the stator has ‘one more thread thanvthe 
rotor. In the Moyno pumps mentioned above, it has been 
conventional for thestator to have a double thread while 
the rotor has asin'gle thread. However, the stator may 
have three threads and the rotor two if desired. When 
these devices are'used as pumps, motive power is applied 
tothe rotor and a series ofpumping pockets move lon 
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motor, a liquid is pumped through the device whereby 
the rotor is caused to turn with respect to the stator. , 

Because of the general con?guration ofthis type of 
motor, it can be incorporated substantially within a piece 
of drill pipe and it is therefore another object of .the 
invention to provide an organization which may in its 

, entirety be lowered into position inside a well casing. and 
withdrawn from position through the well casing. ' > 
By virtue of the fact that devices according‘to the 

Moineau patents can serve as pumps, it is still another 
object of the invention to provide‘ means for mechani 
cally rotating the rotor of the motor, thereby causing it 
to‘ act as a pump to permit the sampling of material of 
the ‘bottom of the well hole. ' . ‘ - _ 1 

' These and various other objects of the invention‘which 
I shall point’ out in greater detail hereinafter or which 
will be apparent to one skilled in theart upon reading 
these speci?cations, I accomplish by that certain construc 
tion and arrangement of parts and that series of method 
steps of which I shall now disclose certain exemplary 
embodiments. ' / . 

Reference is made to the drawings formingaparthere 
of and in which: ' 

Figure 1 is a vertical cross-sectional view through one 
embodiment of the organization ‘according to the present 
invention. I '1 A 

Figure 2 is a fragmentary view similar to Figure 1 
showing a slight modi?cation. - 

Figure 3 is a fragmentary enlarged partial cross-sec 
tional view showing another modi?cation. 

Figure 4 is an enlarged cross-sectional view taken on 
the line 4—4 of Figure 1. I 

Figure 5 is a semi-diagrammatic cross-sectional view 
of a well hole showing the organization of Figure l in 
use in a drilling operation. 7 

Figure 6 is an enlarged fragmentary cross-sectional 
view taken on the line 6-6 of Figure 5. _ 

Figure 7 is a view similar to Figure 5 showing the 
use of the organization in sampling. 

Figure 8 is a cross-sectional view of a well hole show 
ing a modi?cation of the invention during a drilling oper 
ation. . 

Figure 9 is a view similar to Figure 8 showing how the 
organization is withdrawn or lowered into position. 
'Figure 10 is a greatly enlarged showing of the upper 

?cation thereof. . 

Figure 11 is a fragmentary cross-sectional view of the 
lower end of the well casing showing a modi?ed col 
lapsible drill bit. I _ 

Figure 12 is a cross-sectional view showing yet another 
collapsible drill bit in position to be withdrawn. 

Figure 13 is a view similar to Figure 12 showing the 
drill bit in operative position. . 

Brie?y, in the practice of my invention, I provide a 
liquid motor generally according to the Moineau patents 
mentioned above and I secure this motor to the upper 
end of a relatively short piece of drill pipe. Adjacent 
the lower end of the piece of drill pipe I provide radial 
and thrust bearing means for a drill bit shaft and I 
connect the upper end of the drill bit shaft to the lower 
end of the motor by means of a connecting rod and of 
a double universal joint. The lower end of the drill bit 
shaft carries a drill bit socket to which a'desired drill bit 
may be secured; Conduits are provided'for the liquid 
which drives the motor whereby it can pass through the 
organization and out through the drill bit so that it may 
wash the cuttings upwardly outside the drill pipe. Addi 
tional lengths of drill pipe are secured to the upper end 
of the motor stator as determined by the depth of‘ithe 
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Referring now in greater detail to the drawings, the 

liquid motor is indicated generally at 10 and itcomprises 
a stator member 11 which may be resilient and which 
has adouble helical ‘internal, thread. The stator 11 is 
‘?xedly’ encased in/a metallic sleeve 12. 7Within_ the stator 
operatesthé rotor->113 ‘which has a single" helical thread 
and which ;operatively engages the internal threads of 
the stator 11 as taught in the Moineau patents; T I ‘ 

At" 14 I have indicated a piece of drill pipe having 
'means‘at' its, upper endto threadedly engage the metallic 
sleeve 12 of the 'motor 10. In the lower portion of the 
piece of drill’ pipe 14 _I provide radial and thrust bearings 
for a'shaft 15.’ ~ While this may be accomplished in many 
'ways, I have'shown‘ certain speci?c details in Figures 1, 
2 and 3. Thus, in'Figure 1 I have showna rubber radial 
bearing1161encased' Within a metallic sleeve '17 and'pro 
vided with outer grooves '18 forv the passage of liquid. 
The member 17 is non-rotationally secured within the 
member '14, as by press ?tting, or by other suitable 
means.‘ In this instance, the shaft 15 is solid and a thrust 
bearing in one direction is provided by a collar 19 and 
in the other direction by a collar 19a, both ?xed to the 
drill pipe 14 by means of screws or the like. A hearing 
washer 20 bears against the collar 19 and a bearing 
washer 21 bears against the collar 19a. It will be under~ 
stoodthat in actual practice‘ the collars and washers will 
be arranged in groups of several such collars and washers 
to absorb the great thrust, particularly the down thrust. 
Preferably also the surface contacts of all collars and 
washers will be covered with hard rubber or similar 
abrasion resisting 'mate'rialp The bearing collar 21 is 
maintained in position by an annular ?ange 22 on the 
shaft 15 and the bearing washer 20 is maintained in posi 
tion by the ?ange 23 which is a part of the double uni 
versal 'joint generally indicated at 24, 25. The member 
24 may be threaded into the shaft 15 as shown. 

> Power is transmitted by the motor rotor 13 to the shaft 
15 by a connecting'rod 26. 
As will appear from a study of the Moineau patents, 

the connecting rods and double universal joint are neces~ 
sitated by the fact that the rotor 13 rotates upon an axis 
eccentric to the axis of the stator and which axis orbits 
in a cylindrical path. ‘ 
, A drill bit socket element 27 is secured by a pin or 
the like to the lower end of the shaft'15 and passes 
through a suitable seal 28 at the bottom of the pipe 14. 
A drill bit 29 is received in the socket 27. The bit shown 
does not constitute part of the present invention and will 
not be described further. ' 
_' :The drill bit 29 has a bore 31 and the socket member 
27 has a bore 32 and the more or lms radial holes 33 so 
that liquid. passing through the motor 10 then passes 
through the pipe 14, the grooves 18, the holes 33 and 
the bores 32 and 31 as indicated by the small arrows. 
A section of drill pipe is shown in broken lines secured 

to the upper end of the motor 10 and it is through this 
pipe that the liquid to drive the motor is pumped. The 
rotor 13 at its upper end has the threaded hole ‘13a for 
a purpose which will be described hereinafter. 
, In Figure 2 I have shown a minor modi?cation wherein 
the shaft 15 is replaced by a hollow shaft 15a with 
which the socket 27a is integral. The drill bit 29 is 
received in the socket 27a as previously described. In 
this case, the holes 33 in the socket are of course unnec 
essary and instead I provide the holes 3311 in the upper 
end of the shaft 15a. With this arrangement an ordinary 
rubber bearing 16a may be used and the grooves 18 may 
be eliminated. In other respects the mounting is the 
same as .thatiof Figure 1 except that the rubber bearing 
isshown as pinned against rotation, instead of being press 
?tted as it is in Figure 1._ 
I In Figure 3, I have shown an arrangement quite similar 
to Figure 2 except that the rubber bearing 16a is replaced 
with__'conventional bearings. Thus, we have the radial 
roller bearings 40, 41 and the thrust bore bearings 42‘, and 

10 

43 and the packing glands 44 and 45. The shaft 15a is 
the same as shown in Figure 2 and is provided with the 
holes 33a and the integral socket 27a. The bearings are 
retained in conventional manner as clearly shown in the 
drawing. 

Referring now to Figures 5 to 7 inclusive, I have shown 
somewhat diagrammatically how the devices may be used. 
A piece of drill pipe 50 is secured to the upper end of the 
motor 10 and a packer indicated generally at 51, and 
well known in the art, is preferably used. It comprises 
two relatively telescopable parts 51a, 51b with a ?exible 
tubular member 510 secured to one of the telescoping 

_ parts at one end and the other at the other end. When 
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the two telescoping parts are extended with relation to 
each other, the tubular element lies ?ush against them. 
When the two telescoping parts are pushed together, as 
seen in Figure 9, the tubular element is caused to bulge 
out and contact the .wall .of the hole. This is aconven 
tional packer and it is not believed that further descrip 
tion is necessary. When it is desired to seal the hole, the 
drill pipe is removed and the bit taken off. The packer 
is then temporarily installed and the drill pipe is again 
lowered into the hole. 7 A ?tting 52 having a swivel mount 
ing on a threaded shank 53 may be attached in place of 
the bit during a sampling operation. ' 
Above ground level, a suitable rig indicated generally 

‘at 54 is provided and this rig may carry a table 55in 
which there is provided a square, hexagonal or ?uted aper 
ture 56. A member 57 is slidable in the aperture 56 but 
is maintained against rotation. The member 57 is secured 
to the top of the string of pipe. When a full length of 
pipe has been drilled, the string is lifted, and the mem 
ber 57 removed. A new piece of pipe is added and the 
string is lowered into the hole and the member 57 is again 
put on top of the string in a higher position. ' 
The upper end of the member 57 is capped as at 60 and 

a water line 61 is connected through a pump 62 to a liquid 
supply 63. As the pump operates, liquid is pumped 
through the pipe 61 into the pipe 14a whereby the motor 
10 is driven and the drilling operation is caused to pro 
ceed. The liquid pumped through the pipe 14 returns on 
the outside of the pipe, as shown by the arrows. , 

If it is desired to sample the material at the bottom of 
the well and if, for example, as shown in Figure 7 the drill 
bit has cut into a possible stratum of oil, gas or water, the 
packer 51 is used as above described to seal off the hole. 
A long rod 70 threaded at one end, as indicated at 71, 

may then be passed down through the pipe 14a and 
screwed into the threaded hole 13a mentioned above. A 
gear 72 may then be attached to the rod 70 and it may be 
driven by a pinion 73 driven by an electric motor or other 
prime mover. It will be clear that rotation of the rod 70 
will now rotate the rotor 13 of'the motor, whereby the 
motor 10 will be caused to function as a pump and it will 
pump the material in the bottom of the hole upwardly 
inside the pipe 14 and 14a, whence it may be passed by 
means of a suitable runner 74 to a receptacle 75. As soon 
as liquid in the hole below the sealer has been pumped 
out, then the material received in the receptacle 75 will 
be the material present in the stratum 76 at the bottom 
of the hole. . 

After the necessary sampling has been accomplished, 
the rod 70 is simply unscrewed from the rotor 13, the 
packer is removed and the bit replaced, and drilling 
may proceed as heretofore described. 
Thus far I have described a drilling operation without 

the use of a well casing. However, my organization is 
very well adapted to use with a well casing also. Re 
ferring now to Figures 8 to 10 inclusive, I have shown the 
use of tubing indicated at 80, which tubing, after the hole 
is bored, can be used as the well casing, and will be so 
referred to hereinafter. For purposes of use with the 
organization heretofore described, the well casing at its 

' lower end will be provided with an internally splined 
75 n'ns- This internally ‘splined. ?ns maybe. secured 
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the lower end of the casing 80 as shown at 81 in Figures 
8 and 9, or it may be a ring 8112 threaded onto the mem 
ber 80 as shown in Figure 10. The casing 80 is also pro 
vided with an annular latching element 82. The drilling 
organization will be provided adjacent its upper end with 
an element adapted to engage with the splined ring 81 or 
81b, and also with the latching arrangement. The ele 
ment engageable with the splined ring 81 is the splined 
member 83 of Figure 8, or the member 8312 of Figure 10. 
The member 83b is threaded onto the member 10 and is 
provided 'with the splines 81a engaging the splines in the 
ring 811). As best seen in Figure 10, cooperating shoulders 
may be provided on the members 8111 and 83b to limit 
the downward movement of the motor 10 with respect 
to the casing 180. The latching arrangement is shown in 
greater detail in Figure 10. A U-shaped bail 84 is se 
cured to the upper end of the organization and to the 
upper portion of the bail 84 a member 85 is secured pro 
viding diametrically opposed slots for the latch members 
86. Compression springs 87 are provided to urge the 
latch members 86 outwardly into engagement with the 
annular element 82. Each latch element 86 is provided 
with an upstanding ear 88 to which are secured the crossed 
links 89 which are pivoted together at 90. The upper 
ends of the links 89 are connected together by the links 
91 which are pinned together at 92 and to a bail member 
93. It will be clear that if the bail member 93 is lifted, the 
the action of the linkage 89, 90, 91, 92 is that of a pair 
of ice tongs, so that the latch members 86 will be with 
drawn inwardly and free from the member 82. 

In lowering the organization into position in the well 
casing, a hook member 94 surrounded by a conical guide 
member 95 is secured to a cable 96. In Figure 9, the or 
ganization is seen either being lowered into‘ the casing or 
being raised out of the casing. When the member 83 
engages in the splined ring 81 and the latch members 86 
have snapped into the annular member 82 and tension on 
the cable 96v is released, the book 94 is freed from the 
bail 93 and the hook and cable may be withdrawn from 
the ‘casing, In this condition, the drilling organization is 
secured in position at the bottom of the well casing against 
rotation. When it is desired to withdraw the organization 
from the hole, the cable 96 is lowered and the conical 
member 95 will guide the hook 94 into position to engage 
the bail 93. The entire organization may then be pulled 
upwardly since the ?rst upward pulling effort will produce 
a withdrawal of the latches 86. 

It must be noted that in the embodiment of Figures 8 
to 10, a collapsible drill bit must be employed because the 
drill bit must be capable of being withdrawn through 
the well casing. 
As a matter of detail and with reference to Figure 10, 

the splined ring 81b may be threadedly secured to the 
lower end of the casing 80 and the member 83b having 
splines 81:: may be threadedly secured to the upper end 
of the motor 10. The bail 84 may be secured to a 
piece of pipe 100 which may be threaded into the mem 
ber 83. 

In Figure 11, I have shown a modi?ed collapsible drill 
bit wherein the two leaves 101 and 102 are pivoted at 
103 to a link 104. 

In Figures 12 and 13 I have shown a modi?ed collapsi~ 
ble drill bit wherein a number of leaves 105 are pivoted 
at 106 so that they may move from the position of 
Figure 12 to the position of Figure 13. Elements 107 
provide stops for the outward movement of the leaves 
105. In this embodiment, I provide ‘a central member 
comprising a generally conical element 108 having a lower 
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domed surface 109 set with diamonds and having a spheri 
cal upper portion 110 seated within the recess 111 of the 
bit. In the position of Figure 12, the leaves 105 have 
swung downwardly and the bit is in position for with 
drawal. In the position of Figure 13, the bit is at the 
bottom of the hole with the leaves 105 pivoted outwardly 
and with the weight of the assembly resting on the domed 
face 109. By virtue of the clamping action of the leaves 
105 against the domed surface 108, the domed surface 
109 is caused to rotate and perform a cutting action. 
The ball 110 simply prevents the member 108 from falling 
out when the device is being lifted from the well. Su?i 
cient clearance for the passage of the drilling ?uid or mud 
is allowed between the member 110 and the recess 111, 
and between the leaves 105 in their extended drilling posi 
tion. 
As to the drill bits of Figures 11, 12 and 13, it should 

be noted that by virtue of the collapsible feature I have 
provided for easy removal of the drill pipe in case of 
a stuck bit. Furthermore, it makes it possible to run a 
bit inside of a casing which is smaller than the expanded 
bit and the bit can thus be used with conventional drilling 
rigs and methods. If a gas, such as ‘air, is used in place ' 
of water, mud, or other drilling ?uid, as is sometimes 
done, an atomized lubricant can be used in the gaseous 
medium for lubrication of the rotor and stator, and the 
device operated as a pneumatic motor. 

It will be clear that various modi?cations may be made 
without departing from the spirit of the invention and it 
will be clear that I do not intend to limit myself except 
as set forth in the claim which follows. 
Having now fully described my invention, what I claim 

as new and desire to secure by Letters Patent is: 
A well drilling organization, comprising. a length of 

drill pipe, a radial bearing in the lower end of said pipe, 
a shaft rotatably mounted in said bearing, ?anges on said 
shaft and thrust bearings for said ?anges, said shaft at 
its lower end having means for the attachment of a drill 
bit, a hydraulic motor secured to the upper end of the 
pipe, a driving connection between said motor and said 
shaft, and a passage through which liquid from said 
motor may pass to said drill bit, in combination with a 
length of well casing of larger diameter than said organi 
zation, said casing being provided with an annular latch 
ing element, outwardly urged latches associated with said 
organization to latch said organization with respect to said 
casing against longitudinal movement therein, a crossed 
linkage secured in said latches and arranged upon lifting 
by said linkage to withdraw said latches from said annular 
latching element, and hook-engageable means connected 
to said linkage for raising and lowering said organization 
through said casing and a lifting cable having a hook 
for engagement with said hook-engageable means and 
having ‘a centering cone secured to said cable immediately 
above said hook. 
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