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This invention relates to improvements in 
a method and apparatus for drilling, ream 
ing, cleaning and boring holes for oil, gas, 
water or minerals; for prospecting for the 
same; and for obtaining cores of the rocks 
drilled through for purposes of determining 
their dip, composition, porosity, oil or min 
eral content, correlation and other informa 
tion of valve. 
In well drilling, as at present practiced, 

two systems are employed, namely, the per 
cussion and the rotary, distinguishable from 
each other by the kind of motion employed 
to produce the cutting of the rock or other 
material being drilled through. The per 
cussion system produces the cutting by a ver 
tical reciprocating motion of a cutting tool 
suspended from an actuating member ex 
tending to the surface of the ground and 
includes such methods of drilling as the 
Pennsylvanian (cable), the Canadian, or 
the Galician (rods). The rotary system 
produces the cutting by a rotary movement 
of the cutting tool driven by a rigid connec 
tion to a rotating member located at the 
surface end of the hole, and includes such 
methods of drilling as are known in practice 
as the rotary, the calyx, the diamond, the 
adamantine and other core forming methods. 
The percussion system produces the cut 

ting by a lammering action which breaks 
up or shatters the rock ahead of the tool, 
downwardly and outwardly at the sides of 
the hole, and frequently for a considerable 
distance. The center of this shattered zone 
is eventually crushed by the impact of the 
tools and reduced to powder or relatively 
small fragments which, upon mixing with 
the drilling water, are removed by bailing. 
The remainder of the rock in the shattered 
zone has a tendency to slump or cave into 
the ho'e causing considerable trouble in 
drilling, such as the wedging of tools, the 
freezing of the casing and frequently the 
abandoning of the hole. In certain indus 
tries, the percursion system has two distinct 
advantages, namely:-(a) nearly universal 
use so that everything that is needed for 
the working of the system, including labor, 
is abundant and easily obtainable; and (b) 
the hole can usually be drilled with very 
little water so that in the special case of 
drilling for oil or gas there is little chance 

of passing through productive beds without 
discovery. This system, however, has the 
following disadvantages:-(a) the crushing 
of the rock makes the samples removed much 
harder to identify than they would be if the 
rock were not crushed; (b) the cavings from 
above so mix with the rock being actually 
drilled as to make a correct determination 
of the latter frequently impossible; and (c) 
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the cavings from the shattered zone cause 
great mechanical difficulties in the operation 
of drilling and frequently result in the aban 
doning of the hole. 
The rotary system produces the cutting by 

an auger motion, or by the sawing and chisel 
ing actions of the teeth of a rotating cutter. 
In order to prevent the cutting tool from 
heating and to remove the drillings, mud 
laden water is forced from the surface down 
a hollow drill stem to the bottom of the hole 
and is returned to the surface between the 
drill stem and the wall of the hole. In this 
system no zone of shattering is produced 
and the mud-laden fluid further prevents 
caving by the hydrostatic pressure it exerts 
against the wall of the hole. This rotary 
system has three distinct advantages, name 
ly:-(a) the cutting of the rock in such a 
manner as to obtain a firm wall and to elim 
inate a zone of shattering; (b) the adapta 
bility of the system to the use of core cut 
ting bits which have great economic utility; 
and (c) the wall sustaining action of the 
mud-laden fluid which makes its use es 
pecially valuable in soft rocks and sand 
which cave too badly to be successfully pene 
trated by the percussion system. The rotary 
system, however, has the following disad 
vantages: (a) its installation is too expen 
sive for drilling shallow wells; (b) in plac 
tice cores are not frequently taken, especial 
ly in drilling for oil or gas, on account of 
the time lost in running the tools in and out 
of the hole, and the samples ordinarily ob 
tained and the log of the well have little 
real economic value; and (c) oil or gas 
bearing horizons are frequently passed un 
noticed due to improper handling of the 
mud-laden fluid. ? ?? * 

The main advantages of the two systems, 
except as applied to rock too soft to stand 
in an openhole, may be retained and most 
of the disadvantages of said systems may be 
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overcome by adapting rotating cutting tools 
to the percussion system in such a manner 
as to eliminate the percussion action on the 
rock. This result is accomplished by means 
of my improved apparatus which converts 
the vertical reciprocating motion employed 
in the percussion system into a rotating mo 
tion of the tools, the latter, in themselves, 
not vertically reciprocating, but resting on 
the material being cut. . 
The invention will be better understood 

by a study of the accompanying drawings, 
illustrating, by way of example, the pre 
ferred embodiment of my invention. 
In these drawings 
Figure 1 is a side elevation of the appa 

ratus in operative position and constructed 
in accordance with the invention; 

Figure 2 is a longitudinal sectional view 
of the portion of the apparatus embodying 
the features of the present invention; 

Figure 3 is an enlarged longitudinal sec 
tional view illustrating the mechanism for 
imparting rotary novement to the cutting 
tool; 

Figure 4 is a transverse section on the 
line 4-4 of Figure 3; s 

Figure 5 is a side elevation of one of the 
ratchet cylinders utilized in the mechanism 
shown in Figure 3; - 

Figure 6 is a transverse section on the line 
-6-6 of Figure 5; 

Figure 7 is an enlarged fragmentary lon 
gitudinal section of the pump mechanism 
employed in connection with the invention; 
and 
Figure 8 is a section on the line 8-8 of 

Figure . . 
Briefly, the invention contemplates the 

provision of mechanism for the conversion 
of a reciprocating movement of a member 
held against rotation at the surface, such 
as a drill rod, applied through a flexible sus 
taining means, such as a cable, rope, etc., or 
through a rigid sustaining means, such as 
rods or hollow tubes, into a rotary move 
ment of another member, such as a casing 
to which a cutting tool is connected, where 
by said cutting tool will have imparted 
thereto only a rotary movement while the 
same is in operation. Thus, according to my 
invention the drilling of the hole is accom 
plished by actuating a rotary cutting tool 
in contact with the material to be drilled 
solely by the reciprocatory movement of a 
member or element extending from the sur 
face of the ground to the drilling apparatus 
at the bottom of the hole, and utilizing the 
torsional strength of the actuating member 
to overcome the force exerted by the mate 
rial being cut in opposition to the rotation 
of the tool. As the actuating member, the 
drive pipe commonly used for rotating the 
cutting tool in the rotational systems of 
well drilling may be used, but the actuating 
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member or element preferably employed is 
one having relatively small torsional rigid 
ity, and the tool is rotated solely by the ten 
sile and torsional strengths of this member, 
aided, of course, by the action of gravita 
tion, or, in other words, by the weight of 
the apparatus. 
By the term “relatively small torsional 

rigidity” it is intended to define any member 
or element for transmitting the driving force 
from the surface of the ground to the bot 
tom of the hole, the torsional resistance of 
which is relatively small as compared with 
that. of the drive pipe ordinarily used for 
rotating the cutting tool in the rotational 
systems of well drilling. I have discovered 
that the torsional strength of the cable, rod, 
or tube commonly used to actuate drilling 
tools of the percussion type, although hav 
ing relatively small torsional rigidity, can 
be employed in an entirely practicable man 
ner to overcome the reaction against the cut 
ting tool of the material being cut, or in 
other words, the resistance to rotation en 
countered by the tool, that is, the force which 
tends to prevent the rotation of the tool. 
Hence, it is unnecessary to provide the drill 
ing apparatus at the bottom of the hole with 
means for engaging with the walls of the hole for preventing the rotation of any part 
of the apparatus. 
The conversion of the reciprocating move 

ment into a rotary movement may be accom 
plished by any suitable means, such as that 
shown in the accompanying drawing, or by 
the use of gears and chains, or by hydraulic 
pressure created by the rise and fall of the 
reciprocating member, or by the reaction of 
a lug on one member working in a spiral 
groove formed in the other member. For 
convenience in flushing away and thoroughly 
mixing the drillings with the drilling water 
and to prevent the bit from heating during 
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drilling, the invention further contemplates 
the provision of a pumping mechanism ac 
tuated under control of the reciprocating 
member to pump a fluid to the cutting tool 
while the apparatus is in operation. 
The apparatus is shown as including the 

usual walking beam 10 supporting a temper 
screw 11 of known construction, to which is 
connected the cable or rope 12 utilized for 
lowering the drilling apparatus into a well. 
Although a flexible element is shown in the 
accompanying drawing, it is to be express 
ly understood that a rod, hollow tube, or 
other means may be utilized instead of said 
element 12. Rigidly attached to the lower 
end of the cable 12 is a socket 13 to which 
is connected what is commonly known as a 
jár 14 and sinker 15, which are elements usu 
ally employed in drilling apparatus of this 
character. Since these elements form no 
part of the present invention, they have 
merely been shown diagrammatically in Fig 
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ure 1. Connected to the lower end of the 
part 15 is a mechanism generally indicated 
by the numeral 16, which is a part of the 
resent invention and which is utilized for 

converting the reciprocating movement of a 
part of the mechanism into a rotary move 
ment of another part thereof, to which lat 
ter part the cutting tool, generally indicated 
by the numeral 17, is attached. This cutting 
tool may be of any desired construction, the 
one shown in the drawings including the 
drill bit 18 and core barrel 19 in which drill 
ings are collected in the manner well known 
in the art for the purpose of determining 
the quality of the material being drilled 
through. . - 
The mechanism 16 preferably includes the 

drill casing, generally indicated by the nu 
meral 20, which is preferably made in up 
per and lower sections 21 and 22 joined at 
their meeting ends 23. The upper end of the 
section 21 is provided with bearings 24 in 
which is slidably mounted the upper portion 
of the rod 25, the upper extremity of which 
is provided with a standard tool thread 26 
for attachment to the lower end of the part 
15. Internediate the ends of the rod 25 the 
same is provided with a guide 27, which co 
operates with a combined guide and plunger 
28 cárried by the lower end of said rod for 
the purpose of retaining the rod 25 in axial 
alignment with the longitudinal axis of the 
casing 20 as said rod is reciprocated by the 
action of the walking beam 10. The length 
of the reciprocating rod 25 with respect to 
the length of the stroke of said rod is such 
that the maximum stroke of said rod will 
not be sufficient to cause either of the guides 
27 or 28 to contact with adjacent parts dis 
posed within the casing 20 and is also such 
that when the rod is at the extremities of its 
stroke, no part thereof will engage any ele 
ment carried by the casing to impart a ver 
tical or reciprocating movement to the latter. 
The mechanism for converting the recip 

rocating movement of the rod 25 into a ro 
tary movement of the casing 20 and consc 
quently of the cutting tool 17, which is con 
nected to said casing through the members 29 
and 30, the latter of which, is commonly 
known as a sinker, will now be described. 
To accomplish this conversion, the portion 
of the rod 25 between the guides 27 and 28 
is provided with two spiral grooves 31 and 
32, the former of which has a greater number 
of furns, and therefore a smaller pitch than 
the latter, as clearly shown in Figure 3. Ad 
jacent the upper end of the section 22 of the 
casing 20 the same in internally screw thread 
ed and has mounted therein a P????? superimposed cylinder supporting members 
or sleeves 33, 34 and 35 through which the 
rod 25 extends and through the medium of 
which a rotary movement is imparted to the 
casing 20. ,, 

Interposed between the lower and interme 
diate sleeves 33 and 34 and the intermediate 
sleeve and upper sleeve 35 are the cylinders 
36 and 37 of similar construction. Each cyl 
inder is provided upon its outer surface with 
a plurality of rigid teeth 38 extending lon 
gtudinally of the cylinder and terminating 
short of the ends thereof. The cylinder 36 
is provided upon its inner face with a spiral 
ly arranged rib 39 engageable in the spiral 
groove 32 of the rod 25 so that, a rotary 
movement will be imparted to the cylinder 
36 as the rod 25 is reciprocated. The cylin 
der 37 is likewise provided upon its inner 
surface with a spirally arranged rib (not 
shown) similar in all respects to the rib 39 
except that the same extends in an oppo 
site direction and at a different slope so as to 
engage in the groove 31 in the rod 25. 

Cylinder 36 which engages groove 32 is 
utilized to impart rotation to the casing 20 
during the upward movement of the rod 25 
and cylinder 37 coacting with groove 31 im 
parts rotation to the casing in the same di 
rection upon the downward movement of 
said rod. During the upward movement of 
the rod 25 the cylinder 37 idles and, vice 
versa, the cylinder 36 idles during the down 
ward movement of said rod. In order to ac 
congplish this, means are provided for al 
lowing a clockwise movement of the cylin 
ders 36 and 37 without affecting the move 
ment of the casing 20. This means, as 

75 · 

80 

85 

90 

95 

shown in Figure 4, preferably comprises 
a plurality of pawls 40 each formed of a 
strip of material of a length substantially 
the same as that of the teeth 38 and 
seated in recesses 41 formed in the in 
ner surface of the adjacent cylinder sup 
porting sleeve. Although there are four of 
these pawls 40 shown in Figure 4, it will be 
understood that as many of said pawls may 
be provided as may be found convenient. 
The pawls 40, which are diagonally dis 
posed in the recesses 41, have interposed be 
tween them and the bottom of said recesses 
the leaf springs 42 which normally have a 
tendency to force said pawls inwardly to 
ward the teeth 38 of the adjacent cylinder. 
The position of each pawl with respect to 
the adjacent cylinder is such that when said 
cylinder is rotated in a clockwise direction 
it will idle, but when rotated in the opposite 
direction it will cause the casing to turn 
with it. 
As the rod 25 is reciprocated the cylin. 

ders 36 and 37 alternately will be rotated in 
the same direction to impart rotational 
movement to the casing 20 through the in 
termediary of the sleeves 33 and 34. As 
previously descriled the upward movement 
of the rod 25 imparts rotation to the cylin 
der 36 through the engagement of the rih 39 
in the groove 32, which has a lesser num 
ber of turns than the groove 31. The pitch 

00 

05 

O 

30 





10 

1,612,889 

trolled by the reciprocating movement of the 
guide and plunger 28 which is carried by the 
rod 25 in such manner that when said plung 
er 28 moves upwardly a suction is created 
which will draw the water from the well 
through the ports 43 against the weight of 
the valve 44. Upon a downward stroke of 
the plunger 28 the water drawn into the 
lower section of the casing 20 is then forced 
downwardly through the passage 46, thus 
opening the valve 47 against the tension of 
the spring 48 to permit said water to flow 
through the lower member 30 and from 
thence to the cutting tool. 
The improved well drilling apparatus of 

this invention combines the advantages of 
the rotary and percussion or reciprocatory 
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systems of well drilling, and eliminates 
many of the disadvantages of each. Thus, 
the rigid and relatively expensive drive pipe 
of the rotary system is replaced by the rela 
tively inexpensive cable of the percussion 
system, yet the effectiveness and efficiency 
of the rotary cutter is retained. The mate 
rial being drilled through is not subjecteil 
to the shattering action of percussion tools. 
thereby reducing the tendency of the walls 
of the holes to cave and to freeze the tools, 
or other parts of the apparatus, therein. 

Either a core-cutting bit, or a solid bit 
which cuts a complete circular hole, may be 
employed with the same apparatus. How 
ever, at present, when it is desired to obtain 
cores, it is necessary to do the entire drilling 
by the rotary system or change over from 
the percussion system to the rotary system 
for drilling the portion of the hole where 
cores are desired. 
When it is desired to obtain a core, the 

drilling apparatus is merely hoisted to the 
surface and the core removed from the core 
barrel 19. The core is thus removed by the 
same cable that is used to operate the ap 
paratus, and it is not necessary to first hoist 
the string of drilling tools to the surface 
and then lower in a bailer or core-catcher to 
remove the core. Because of the fact that 
cores may be obtained with such great fa 
cility, they are taken much more frequently 
than with other systems of drilling, so that 
the samples and the log of the well have a 
relatively great economic value. 
The improved apparatus, moreover, is 

adapted for use with the apparatus of the 
percussion system of drilling which is in the 
most common use because of its relatively 
low cost. Hence, the apparatus may be 
adopted without having to discard expensive 
apparatus which is already in use. 
What is claimed is: 
1. The method of drilling wells which 

comprises actuating a rotary drilling tool in 
contact with the material to be drilled by the 
reciprocatory movement of an actuating 
member having relatively small torsional 

resistance extending from the surface of the 
ground to the bottom of the well, and utiliz 
ing the torsional strength of the actuating 
member to overcome the force exerted in op 
position to the rotation of the tool by the 
material being removed by the too. 

2. The method of drilling wells which 
comprises actuating a rotary cutting tool in 
contact with the material to be drilled by 
the reciprocatory movement of a flexible 
cable extending from the surface of the 
ground to the bottom of the well, and utiliz 
ing the torsional strength of the cable to 
overcome the force exerted in opposition to 
the rotation of the tool by the material be 
ing removed by the tool. 

3. The method of drilling wells which 
comprises supporting a tool in contact with 
the material to be drilled by means of a 
member having relatively small torsional 
rigidity, applying a reciprocating motion to 
the upper end of said member, causing a 
torsional stress to be applied to said member 
during each upward stroke thereof, main 
taining said torsional stress during each 
downward stroke of said member, and utiliz 
ing said stress for overcoming the force 
exerted in opposition to the rotation of the 
C by the material being removed by the 
tool. 

4. The method of drilling wells which 
comprises supporting a tool in contact with 
the material to be drilled by means of a 
member having relatively small torsional 
rigidity, applying a reciprocating motion to 
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the upper end of said member, causing a 
torsional stress to be applied to said member. 
during each reciprocation thereof, and 
utilizing said stress for overcoming the force 
exerted in opposition to the rotation of the 
tool by the material being removed by the 
tool. 

comprises supporting a tool in contact with 
the material to be drilled by means of a 
member having relatively small torsional 
rigidity, applying a reciprocating motion to 
the upper end of said member, causing a 
torsional stress to be applied to said member 
during each upward stroke thereof, ac 
cumulating said torsional stress during suc 
cessive strokes until the tool begins to rotate, 
and thereafter utilizing the accumulated 
stress for overcoming the force exerted in 
opposition to the rotation of the tool by the 
material being removed by the tool. 

6. The method of drilling wells which 
comprises supporting a tool in contact with 
the material to be drilled by means of a 
member having relatively small torsional 
rigidity, applying a reciprocating motion to 
the upper end of said member, causing a 
torsional stress to be applied to said member 
during each upward stroke thereof and in 
creasing said torsional stress during each 
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gins to rotate, and thereafter utilizing the 
accumulated stress for overcoming the force 
exerted in opposition to the rotation of the 

by the material being removed by the 
tool. 

7. In an apparatus for drilling wells, a 
mechanism disposed freely in the hole being 
drilled near the bottom for converting re 
ciprocatory motion into rotary motion in a 
single direction about the axis of the hole, 
a cutting tool attached to said mechanism 
and driven thereby to rotate substantially on 
the axis of the hole, a reciprocating driving 
device located at the surface of the ground, 
and a power transmitting element for con 
necting said motion-converting mechanism 
with the driving device, said motion-convert 
ing mechanism being operable independently 
of the walls of the hole and being actuated 
solely by the power transmitting element to 
rotate the tool. 

8. In an apparatus for drilling Wells, a 
mechanism disposed freely in the hole being 
drilled for converting reciprocatory motion 
into rotary motion, a cutting tool attached 
to said mechanism and rotated thereby, a 
reciprocating driving device located at the 
surface of the ground, and a power trans 
mitting element having relatively small tor 
sional resistance for connecting said motion 
converting mechanism with the driving de 
vice, said motion-converting mechanism be 
ing operable independently of the walls of 
the hole and being actuated solely by the 
yer transmitting element to rotate the 

tOOI. 
9. In an apparatus for drilling wells, a 

mechanism disposed freely in the hole being 
drilled for converting reciprocatory motion 
into rotary motion, a cutting tool attached to 
said mechanism and rotated thereby, a re 
ciprocating driving device located at the 
surface of the ground, and a flexible cable 
connecting said motion-converting mecha 
nism with the driving device, said motion 
converting mechanism being operable in 
dependently of the walls of the hole and be 
ing actuated solely by the flexible cable to 
rotate the tool. 

10. In an apparatus for drilling Wells, aro 
tary cutting tool, mechanism for converting 
reciprocatory motion into rotary motion dis 
posed freely in the hole being drilled, a re 
ciprocating driving device located at the 
surface of the ground, and a power trans 
mitting element having relatively small tor 
sional rigidity for connecting said motion 
converting mechanism with the driving de 
vice, said motion-converting mechanism 
being operable independently of the walls 
of the hole and being actuated solely by the 
power transmitting element to rotate the 
tool. 

11. In an apparatus for drilling Wells, a 
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rotary cutting tool, mechanism for convert 
ing reciprocatory motion into rotary motion 
disposed freely in the hole being drilled, a 
reciprocating driving device located at the 
surface of the ground, and a power trans 
mitting element having relatively small tor 
sional rigidity for connecting said motion 
converting mechanism with the driving de 
vice, the up-stroke of the driving device 
tending to twist the power transmittingele 
ment, and said motion-converting mecha 
nism including means for preventing the 
untwisting of the power transmitting ele 
ment during the down-stroke thereof, so as 
to cause sufficient torsional strength to be 
built up in the power transmitting element 
to overconne thé force exerted by the material 
being drilled in opposition to the rotation of 
the cutting tool. 

12. In an apparatus for drilling wells, a 
rotary cutting tool located at the bottom of 
the hole being drilled, a reciprocating driv 
ing device located at the surface end of the 
hole, a member having relatively small tur 
sional rigidity connected to the driving de 
vice and extending down the hole, means for 
connecting the lower end of said member to 
the rotary cutting tool for causing relative 
rotation between said tool and the lower end 
during the upward stroke of the driving de 
vice, and means for preventing the backward 
relative rotation of said parts during the 
downward stroke of the driving device. 

13. In an apparatus for drilling wells, a 
tool-driving casing freely rotatable in the 
hole being drilled, a driving member re 
ciprocable in the casing for imparting ro 
tation thereto, a drilling tool co-axially at 
tached to the lower end of the casing, a 
reciprocating driving device at the surface of 
the ground, and a power transmitting ele 
ment for connecting said driving device with 
said driving member. 

14. In an apparatus for drilling wells, a 
tool-driving casing freely rotatable in the 
ciprocable in the casing for imparting ro 
tation thereto, a drilling tool co-axially at 
tached to the lower end of the casing, a 
reciprocating driving device at the surface 
of the ground, and a power transmitting 
element having relatively small torsional 
rigidity for connecting said driving device 
with said driving member. 

15. In an apparatus for drilling wells, a 
rotatable tool supporting casing, a recipro 
catory rod movable in said casing, and means 
including a plurality of cylinders alternate 
ly rotated by the reciprocation of said rod 
for imparting a rotary movement to said 
casling. 

16. In an apparatus for drilling wells, a 
casing freely rotatable in the hole being drilled, a driving member reciprocable with 
in said casing, a ratchet and pawl mechanism 
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hole being drilled, a driving member re 
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controlled by the reciprocation of said mem 
ber for imparting a rotary movement to the 
casing, and a drilling tool co-axially at 
tached to the lower end of the casing and 
driven thereby in a single direction of ro 
tation. Y 

17. In an apparatus for drilling wells, a 
reciprocating member having spiral grooves 
therein, a rotating member suitable for at 
tachment to a cutting tool, and a mechanism 
including ratchet cylinders having ribs en 
gageable in said grooves, teeth on their outer 
surfaces, and pawls cooperating therewith 
for transforming the reciprocating move 
ment of the first named member into a ro 
tating: movenment of the second named mem 
ber through the medium of said pawls and 
ratchet cylinders. 

18. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
rod movable therein, said rod having a 
smooth portion and a spirally grooved por 
tion, a bearing at one end of the casing for 
said smooth portion, a piston adjacent the 
grooved end of the rod cooperating with the 
casing to act as a guide for the rod and to 
pump water to the cutting tool, and a ratchet 
and pawl mechanism controlled by the re 
ciprocation of the rod for imparting a 
rotary movement to the casing 

19. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
rod movable therein and provided with a 
plurality of grooves at least one of which 
is of spiral shape, a piston at the lower end 
of said rod cooperating with the walls of 
the casing to act as a guide for the rod and 
to pump water to the cutting surface of the 
tool, and a mechanism including pawls and 
ratchet cylinders, the latter having ribs en 
gageable in said grooves, for transforming 
the reciprocating movement of the rod into 
a rotating movement of the casing. 

20. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
l'od innovable therein, said rod having a 
snooth portion and a spirally grooved por 
tion, a bearing at one end of the casing for 
the smooth portion, a piston at the grooved 
end of the rod cooperating with the walls of 
the casing to act as a guide for the rod and 
to pump water to the cutting surface of the 
tool, a bearing for the rod intermediate the 
ends of the casing, and a mechanism includ 
ing pawls and ratchet cylinders, the latter 
having ribs engageable in said grooves, for 
transforming the reciprocating movement of 
the rod into a rotating movement of the cas 
ling. 

21. In an apparatus for drilling wells, a 
tubular tool-driving casing constructed in 
sections, a reciprocatory spirally grooved 
rod movable in said casing, and a plurality 
of pawls and ratchet cylinders disposed ad 
jacent one end of one of said sections and 

cooperating with the spirally grooved rod 
to convert the reciprocating movement of 
the rod into a rotating movement of the cas 

. 

53. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
spirally grooved rod movable therein, a plu 
rality of sleeves secured in the casing and 
constituting bearings for a plurality of 
ratchet cylinders, said cylinders cooperating 
with the spirally grooved rod to convert the 
reciprocating movement of the rod into a 
rotating movement of the casing. 

23. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
spirally grooved rod movable therein, a 
plurality of sleeves secured in said casing 
and constituting bearings for a plurality of 
ratchet cylinders, a longitudinal recess in 
each of said sleeves for receiving a pawl for 
cooperating with the ratchet teeth, said 
ratchet and pawl mechanism cooperating 
with the spirally grooved rod to convert the 
reciprocating movement thereof into a rotat 
ing movement of the casing. . 

24. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
spirally grooved rod movable therein, a 
plurality of sleeves secured in said casing 
and constituting bearings for a plurality of 
ratchet cylinders, a longitudinal recess in 
each of said sleeves for receiving a pawl for 
cooperating with the ratchet teeth, a flat 
spring in each recess urging the pawl against 
said teeth, said ratchet and pawl mechanism 
cooperating with the spirally grooved rod to 
convert the reciprocating movement thereof 
into a rotating movement of the casing. 

25. In an apparatus for drilling wells, a 
tubular tool-driving casing, a reciprocatory 
rod movable therein, a ratchet and pawl 
mechanism controlled by the reciprocation 
of the rod for imparting a rotary movement. 
to the casing, and a piston at the lower end 
of the rod cooperating with the walls of the 
casing to pump water to the cutting surface 
of the tool. 0. 

26. In an apparatus for drilling wells, a 
tool-driving member, a reciprocating rod 
movable with respect thereto, a rotary drill 
ing tool operatively connected to the lower 
end of the driving member to rotate co-axial 
ly therewith mechanism associated with said 
member for converting reciprocatory move 
ment of the rod into a rotary movement of 
the member, a pump cylinder on said mem 
ber, a piston therefor on said rod, and an ele 
ment provided with an inlet passage for tak 
ing water from the well, and an outlet pas 
sage for delivering said water to the cutting 
surface of the tool. 

27. In an apparatus for drilling wells, a 
tool-driving member, a reciprocatory rod 
movable with respect thereto, mechanism as 
sociated with said member fer converting 
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the reciprocatory movement of the rod into part, said part having an upwardly directed 
a rotary movement of the member, a pump intake passage for drawing water from the 
cylinder associated with said tool-driving bottom of the well, and a centrally located 10 
member, a piston therefor on said rod, a outlet passage for delivering water to the 

fi part secured to the lower end of said tool- cutting tool. 
driving member, a rotary cutting tool opera 
tively attached to the lower end of said EGGLESTON SMITH. 


