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This invention relates to apparatus for 
earth-boring and particularly to apparatus 
for drilling wells for oil, gas, water and the 
like. The invention more especially concerns 
eaith-boring apparatus of the rotary type in 
which the cutting or abrading of the material 
being drilled through, such, for example; as 
rock or mineral, is done by means of a rotary. 
tool. . . . . . . . . . 

The object of the invention is to improve 
the construction of earth-boring apparatus 
of this character to the end that either small 
or large holes may be drilled with a greater 
degree of convenience, more expeditiously 
and at less cost than hitherto. 

In operating rotary drilling tools con 
siderable difficulty has heretofore been experi 
enced because of the refusal of the drilling 
bit to cut, Smoothly under certain conditions. 
This difficulty has been encountered with steel 
bits of the so-called “fish-tail’ type, as well 
as with steel bits having a relatively large 
number of cutting edges, and with abrasive 
bits. The refusal to cut smoothly has been 
evidenced by a phenomenon known as “chat 
tering' which, is very destructive to both the 
bits and the driving mechanism. In carry 
ing out certain, rather extensive investigations 
in the drilling of oil and water wells by means 
of the apparatus set forth in my copending 
application, Serial No. 712,197, filed May 10, 
1924 i ha Ye discovered the reasons for this 
chattering, and have provided means or mech 
anism for eliminating it, which is the subject 
matter of the present application. W 
My prior application just referred to re 

lates to a device for connecting a drilling tool 
or bit made of abrasive material, such, for 
instance, as carborundum, with a drill stem, 
or drive pipe, by means of which the feeding 
pressure on the abrasive bit can be readily 
controlled, inasmuch as the weight of the 
drive pipe itself is removed from the bit, and 
the feeding pressure is supplied by applying 
a predetermined force to the connecting de 
vice by, means of Weights of predetermined 
value or by other suitable means. 

In drilling by means of the existing rotary 
methods, the bit is firmly secured to the drill 
stem so that it, moves as an integral part of 

that stem. When drilling very shallow 
holes-that is holes in which the length of the 
drill stem is only a few inches beyond its last 
fixed lateral support-the axis of rotation of 
the drill essentially coincides with the axis 
of the hole and the surface of the face of the 
bit coincides with the surface to be cut. As 
the depth of the hole increases and the drill 
Stem lengthens beyond its last fixed lateral 
Support, the axis of rotation of the drill 
gradually deviates from the axis of the hole 
and the Surface of the bit no longer coincides 
with the suiface to be cut. 

the bit is in contact with the surface to be cut. 
The bit is canted to one side, increasing the 
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pressure at the rim on that side and possibly 
raising the opposite side out of contact with 
the bottom. When the bit is so canted, in 
stead of rotating about its central axis, it 
changes its center of rotation and tends to 
turn about its point of support on the rim. 
The diameter of the hole even in the imme 
diate vicinity of the bit is, however, some 
what larger than the diameter of the bit and 
rotation can therefore take place för. ai? in 
stant, ‘anclito a limited extent ; about the new 
center. The new rotation is stopped as soon 
as the bit strikes the side of the hole and rota 
tion is then transferred back to the axis of 
the bit for an instant while the point of Sup 
port at the rim jumps forward to a new point 
of contact and support. 
tition of this procedure is, I believe, what 
produces the chattering of the bit. 
As the depth of the hole increases and con 

siderable drill stem is added, another factor 
comes in which produces a deviation of the 
axis of the drill and drill stem from that of 
the hole being drilled and which augments 
the tendency to chatter. In most drilling 
operations pressure is put upon the bit either 
by exerting pressure upon the upper end of 
the drill' pipe or by allowing the drill pipe 
to rest upon the bit, or both, thus using the 
weight of the pipe to obtain the necessary 
pressure to make the bit penetrate. No drii 
stem of substantial length, say 100 feet or 
more, is self-supporting on its base. It must 
lean over until it obtains lateral support from . 

This means that 
at any one time only a part of the surface of 
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the wall of the hole. When pressure is put 
upon the bit, the lower end of the stem leans 
over to the wall causing the axis of the drill 
stem to deviate from the axis of the hole, and 
chattering is produced. ? 

In accordance with my present invention, 
the undesirable effect of the leaning or cant 
ing of the drill stem is eliminated from the 
bit, i. e., it is prevented from being trans 
ferred to the bit. Accordingly the invention 
comprises a device for attaching the cutting 
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I now consider to be best adapted to carry 

tool to the rotary drill stem which is so con 
structed as to transmit to the bit the rotation 
of the drill stem but at the same time permit 
the axis of the drill stem to deviate from the 
axis of the bit itself, or, in other words, from 
a line perpendicular to the Surface being cut. 
My invention will be better understood by 

referring to the accompanying drawings 
which illustrate by way of example, several 
embodiments of the invention. In these 
drawings: 

Fig. 1 is a vertical section of the lower end 
of a hole illustrating the general principles 
of the invention; 

Fig. 2 is a vertical section through the uni 
versal joint type of bit seating device which 

out the invention; 
Fig. 3 is a horizontal section taken on the 

line 2-2 of Fig. 2; 
Fig. 4 is a vertical section of a modified 

form of bit seating device; 
Fig. 5 is a bottom view of a device similar 

to the one shown in Fig. 4, but in which the 
bit is made in sections: 

Fig. 6 is a vertical section taken on the 
line 6-6 of Fig. 5 illustrating the manner of 
mounting the sections; and 

Fig. 7 is a radial section 
of Fig. 5. 

Referring now to the accompanying draw 
ings, and particularly to Fig. 1, in order that 
the general principles of the invention may 
be more fully understood, the axis of the 
hole 10 which has been drilled by the tool or 
bit 11 is indicated by the line A. Line A is 
also the axis of the bit 11 which is herpen 
dicular to the bottom 12 of the hole. The bit 
11 is connected to the drill stem 13 by means 

taken on line 7-7 

of a universal joint 14 having its center of 
movement at the point 15. 
The bit 11 is rotated through its connection 

with the rotary drill stem 13 by means of the 
universal joint 14, but the construction of 
this joint permits the drill stem 13 to lean 
against the walls of the hole 10 for lateral 
support. As indicated in Fig. 1 an enlarge 
ment or guide 13 at the lower end of the drill 
stem is in contact with the wall of the hole at 
the point 16, and a drill stem 13 would also 
be shown in contact with the wall if Fig. 1 
were extended upwardly a short distance. 
The purpose of the enlargement or guide 13' 
will be explained below. The movement of 
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the drill stem i3 is not one of pure rotation 
but is a combined rotation about its own axis 
B and oscillation about the axis of the hole 
A, the axis B generating a long slender in 
verted cone the axis of which is the axis A 
of the hole. 
The freedom of movement of the universal 
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joint 14 which constitutes the attaching de 
vice, or self-seating device, of my present in 
vention is sufficient to allow the drill stem 13 
to obtain lateral support by leaning into con 
tact with the walls of the hole, without trans 
mitting the effect of this oscillation to the bit 
11. The bit 11 therefore rotates smoothly 
with its entire cutting surface at all times in 
even contact with the bottom 12 of the hole, 
and without any tendency to chatter. The 
feeding pressure is substantially uniform 
over the entire area of the bit instead of be 
ing increased at the right hand rim or edge 
17 as would be the case if the bit were rigidly 
secured to the drill stem. There is no ten 
dency for the bit to cant to one side, raising 
the portion of its surface opposite the edge 
17 out of contact with the bottom of the hole. 

It is stated above that the axis “B” of the 
drill stem generates an inverted cone about 
the axis “A’ of the hole. The maximum 
angle of deviation of the axis “B”, i. e. the 
angle at the point of the cone, will deter 
mine the degree of freedom of motion to be 
provided by the universal joint, 14. 

In drilling through hard formations, for 
which the present invention is primarily in 
tended, although the rubbing of the sides of 
the bit produces a slight enlargement of the 
hole, there is no essential wear on the walls 
of the hole once the bit has passed. In prae 
tice that portion of the drill stem immedi 
ately above the universal joint which is re 
ferred to above as the enlargement 13 should 
be nearly the same diameter as the hit. This 
en largement tends to act as a guide and pre 
vent excessive leaning of the drill pipe which 
produces some tendency for the hole to de 
viate from a straight line. Above this en 
largement the drill stem is bushed down to 
its normal diameter which is usually about 
one-half the diameter of the hole. 
Turning now to Figs. 2 to inclusive of ..., 

the accompanying drawings, we will examine 
the construction of the self-seating device. 
in the for of self-seating device shown in 
Figs. 2 and 3, the upper or driving member 
18 is threaded internally at 19 to the lower 120 
end of the drill stem or drive pipe 13. Mem 
ber 18 telescopes within an outer or driven 
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member 20, the fit between these two mem 
bers being relatively loose as indicated by the 
space 21 since it is by the presence of this 
space that the lateral freedom of movement 
between the members 18 and 20 is allowed. 
The cutting tool or bit 22, which in this in 
stance is a steel bit having cutters 23, is 
secured firmly to what is in effect the lower i30 
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end of the driven member 20, this lower end being of a composite or built-up con 
struction for a purpose which will appear 
later. SSSS SS0S SSSS 
The inner member 18 is provided on its 

exterior about mid-way between its ends with 
a cylindrical en largement 25 preferably. in 
tegral as may be seen in the cross section 
shown in Fig. 3. En largement 25 is pro 
vided with two oppositely disposed longitudi 
nal key-ways 26, also shown in Fig. 3 and 
by means of a pair of keys which project 
inwardly from the interior surface of the 
outer member 20, the rotation of the driving 
member 18 is transmitted to the driven unem 

Of the driven member 20 is bored out as may 
been seen at 28 from its bottom upwardly 
to the tapering shoulders 29. This bore is 
to receive the enlargement.25 and it will be 
seen by referring to Fig. 2 that the space 
21 is continued downwardly between bore 
28, a nd enlargement 25 for the same purpose 
of providing freedom of movement between 

2; the outer and inner members of the joint. 
Spaces. 30 are also provided on both sides 
of both keys 27, between the keys and the 
sides of the key-ways, 26, for the same pur 
pose. The sloping shoulder 31 and the up 
per end of enlargement 25 coact with the slop 
ing shoulder 29 to prevent the outer member 
20 from , becoming disengaged from mem 
per 18. . . . . . 

The lower end of member 18 is turned down 
35 to form a shoulder 32 against which is fitted 

a hardened steel bearing ring 33 having a 
convex spherical surface 34, and a somewhat 
similar bearing ring 35 having a concaye 
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spherical surface corresponding to surface. 
40 34, is provided on the outer driven member 

20. A plurality of balls 36 which are pref 
erably held in place by the usual retainer (not 
shown) are provided between the bearing 
rings 33 and 35 for the purpose of trans 
mitting the feeding pressure from the mem 

i lossible amount of friction. Bearing ring 
35 is retained within the bore 28, by means 
of a collar 36 which is internally threaded 
at 3 into the lower end of member 20. The drilling fluid passes downwardly through 
the drill pipe 13 and the interiors of mein 
hers. 18 and 20 to the apertures 39 provided 
therefor in the bit 22. Member 18 is extended 
below shoulder 32 in the form of a protect 
ing skirt 38 which projects below the bear 
ing rings for the purpose of keeping tha 
drilling fluid away from the bearing rings. 
The bit is held in place by threads 40 on col 
lar 36a. The same clearance as indicated pre 
viously at 21 is maintained between the out. 
side of the skirt 38 and the interior of bear 
ing ring 35 and collar 36. The outer mem 
ber or shell 20 is of suitable length to ap 65 propriately guide the tool and prevent the 

Fig. 1. 

ber 20. Aside from the keys 27 the interior 

point 41 indicate the extent of the relative 

ber 18 to the member 20 with the Smalest 

no tendency for the oscillation of the drill 

hole from deviating from a substantially 
straight line. . . . . . . . . . . 
The spherical surfaces of bearing rings 33 

and 35 have a common center at a point 4l 
which is near the top of the outer member 20. 
and by means of the pivotal bearing thus 
formed, and the loose fit all around between 
the various parts of members 18 and 20, the 
drill stem 13 will be permitted a limited free 
dom of movement and the device will operate 
as previously described in connection with 

3 & 3. 

na Smuch as the space 21 allowéd between 
the members 18 and 20 is sufficient to permit 
the passage of a considerable amount of drill 
ing fluid, it is necessary to provide packing 
between the two members to resist, this leak 
age and compel the fluid to flow to the bit. 
The packing consists of a ring 42 of resilient 
laterial such as irubber which is fitted against 
a shoulder 43 in the upper end of meinber 20 
and held in piace by a threaded holding ring 
44. It will be noticed that ring 42 is placed 
opposite the center of oscillation 41 and the 
reason for this is to further reduce the fric 
tion between the two members of the joint by 
placing the packing where not only the mini 
mun amount of motion, but also the simplest 
motion between the two members takes place. 
The vertical dotted lines proceeding from 
point 41 indicate the degree and direction of 
the movement of the axis of the member 18 
ith respect to the axis of member 20, and 

the horizontal dotted lines, proceeding from 
ertical movement between the opposite:iii. 
faces of the two members which takes place as 
the result of the first movement. . . . 
The Feilient packing ring 42 is heid firmy 

in place by shoulder 43 and binding ring 44, 
but these parts are purposely constructed to 
cause ring 42 to project inward ' ai suid}}- 
stantial distance 45 where the ring is unsip 
ported at its sides. This allows the material 
of the ring 42 to yield sufficiently in the ver 
tical direction to take up the movement indi.- *** 
cated by the dotted lines entirely by the ra. 
siliency or give in the material itself 
without any slippage of the interiors: 
of ring 42 on the surface of member 18. R. 
this construction the friction between parts 
18 and 20 has been found to he reduced to a 
negligible amount so that with the friction. 
reduced to this extent there is sibstantially 

stem to be transmitted to the bit and ca 
a tendency to chattering. 
Although the bit 22 which has been shown 

in connection with the universal joint illus 
trated in Fig. 2 is a steel bit which is intended : 
t? drill a complete hole without leaving a 
core, it is to be understood that the device is advantageous to employ in connection with 
steel bits which are adapted to cut an annu 
lar hole So as to enable the taking of a core, i. 

a. 
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and that the device is also advantageous 
when treating with either solid or annular 
bits constructed of abrasive material. 

Referring now to the modification shown 
in Fig. 4, the cutting tool or drilling bit here 
consists of an annular ring 46 of abrasive 
material, such for example as carborundum. 
This bit is therefore intended to cut an an 
nular hole for the purpose of taking cores. 
The annular shank of the bit 46 is leaded into 
a metallic bit mounting 4 and this mounting 
is received within the lower end of an an 
nular recess 48 formed in the bottom of a tool 
holder 49. The bit mounting 47 has an outer 
annular shoulder 47 at its upper corner, and 
the mounting is removably held within recess 
48 by means of a plurality of pins 48' which 
are threaded through the outer wall of recess 
48 and engage the shoulder. Tool holder 
49 is a relatively massive annular steel cast 
ing which supports the various parts of the: 
tool and by which the tool is secured to the 
drill stem. For this latter purpore, tool hold 
er 49 is reduced at its upper end and threaded 
at 50. 

Bit mounting 47 is provided with a series 
of guide rods 51 which are received within 
apertures 52 extending upwardly from the 
roof of recess 48. Bit mounting 47 and rods 
51 slide freely in recess 48 and apertures 52 
respectively, suficient clearances being al 
lowed to permit the axis of the bit 46 to cant 
slightly with respect to the axis of the tool 
holder 49. Springs 53, however, are provided 
on the pins 51 which tend to maintain the bit 
46 in its extended position. When the tool 
holder 49 is attached to the end of the drill 
stem the flexible mounting of the bit 46 just 
described permits the drill stem to remain 
against the side of the hole without tilting or 
canting the bit 46: the rods 51 however trans 
mit the rotation of the drill stem from the 
holder 49 to the bit. In this construction, 
however, the degree of friction is greater than 
with the universal joint shown in Fig. 2. 

In the modifications shown in Figs. 5, 6 and 
an abrasive bit is also employed but it con 

sists of a plurality of separate sections 54 of 
carborundum, or other suitable material. 
These sections are independently mounted in 
a bit holder 55, which is in general similar 
to that shown in Fig. 4. The bottom of bit 
moranting 55, however, is provided with a 
plurality of radial slots 56 extending from the 

... outer surface of the bit mounting inwardly 
and terminating short of the inner surface 
thereof. There is one slot for each carbo 
rundum section 54. The side walls 5 of these 
slots are tapering and therefore the slots are 
wedge shaped, and the slots have shoulders 
along the lower margins of their radial walls 
for the purpose of retaining therein the metal 
bit mountings 59 of the carborundum sections 
54. The bit mountings are leaded to the bit 
sections 54 by means of the dove-tail construc 
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tion shown in Fig. 6, and the mountings have 
guide rods 60 over which springs 61 are 
placed, and the rods 60 are received in radial 
slots 60 as indicated in Fig. 7. The purpose 
of the guide rod 60 is to act as a support for 
the spring 61 and to assist the bit mounting 
59 in maintaining the bottom surface of the 
bit in flat position on the surface being cut. 
The bit sections are assembled in the holder 

55 by sliding the bit mountings laterally into 
the slots 56, the rods 60 entering the slots 60'. 
When the bit mountings are all in place in the 
several slots a collar 62 which is threaded 
upon the exterior of the mounting 55 is 
screwed downwardly to cover the slots 56 and 
hold the bit mountings therewithin. 

claim : 
1. A self-seating device for earth-boring 

bits comprising a pair of telescoping driv 
ing and driven members, means for imparting 
rotation from one member to the other, and 
having coacting angularly disposed feeding 
pressure transmitting surfaces, said members 
fitting loosely together so as to permit a lim 
ited relative oscillation on said surfaces, and 
a packing ring mounted between said mem 
bers to prevent the escape of drilling fluid 
from the interior of the inner member, said 
packing ring being composed of yielding ma 
terial and supported on one of said members 
with its sides free to move longitudinally with 
respect to the member's so that the relative 
longitudinal movement between the members 
is taken up by flexing of the material of the 
riling. 

2. A self-seating device for earth-boring 
bits comprising a pair of telescoping driving 
and driven members, means for imparting ro 
tation from one member to the other, and 
having coacting angularly disposed feeding 
pressure transmitting surfaces corresponding 
to tangents of arcs of the relative pivoted mo 
tions of the said surfaces, said members fit 
ting loosely together so as to permit a limited 
relative oscillation on said angularly disposed 
Surfaces, and a packing ring mounted between 
said members to prevent the escape of drill 
ing fluid from the interior of the inner mem 
ber, said packing ring being composed of 
yielding material and supported on one of 
said members with its sides free to move lon 
gitudinally with respect to the members so 
that the relative longitudinal movement be 
tween the members is taken up by flexing of 
the material of the ring. 

3. A self-seating device for earth-boring 
bits comprising a pair of telescoping driving 
and driven members, the driving member be 
ing disposed within the driven member and 
provided at its lower part with a cylindrical 
en largement, the Outer member having an en 
larged bore at its lower end for receiving said 
en largement, a key-way extending longi 
tudinally Of Said en largement and a key co 
acting there with projecting inwardly from 
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said bore, a pair of coacting feeding pressure 
transmitting surfaces mounted on said re 
spective members, and means for securing a 
drilling bit to the outer member. 

4. A self-seating device for well drilling 
bits comprising a pair of telescoping driving 
and driven members, the driving member be 
ing mounted within the driven member, 
means for transmitting rotation between said 
meinbers, a pair of coacting angularly dis 
posed feeding pressure transmitting surfaces 
mounted on said respective members, and a 
skirt mounted at the lower end of the driv 
ing member projecting downwardly below 

surfaces for directing the drill said coacting 
ing fiuid past said surfaces. 

5. In an earth drilling apparatus, a rotary 
drill stem, a drilling tool, and a universal 
joint for securing the tool to the drill stem, 
said joint comprising driving and driven 
members keyed to one another in such a man 
ner as to permit relative, limited motion be 
tween the parts, and said driving and driven 
members being provided with coacting angu 
larly disposed annular surfaces fol' trans 
Initting feeding pressure from the said drill 
stem to the said drilling tool. . . . 

6. In an earth drilling apparatus, a rotary 
drill stein, a drilling tool, and a universal 
joint for securing the tool to the drill stem, 
said joint comprising driving and driven 
members keyed to one another in Such a man 
ner as to permit relative, limited motion be 
tween the parts, said driving and driven 
members being provided with coacting angul 
larly disposed annular surfaces for trans 
initting feeding pressure from the said drill 
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65 telescoping members for preventing the es 

interior of the inner member. 

stem to the said drilling tool, and allowing 
the axis of the drill stem to deviate from the 
axis of the hole. - 

7. A self-seating device for earth-boring 
bits comprising a pair of telescoping driving. 
and driven members, means for imparting ro 
tation from one member to the other, said 
members fitting loosely together so as to per 
mit a limited relative oscillation of the driv 
ing and driven members, and packing means 
between said telescoping members for pre 
venting the escape of drilling fluid from the 

8. A self-seating device for 
bits comprising a pair of telescoping driving 
and driven members, the driven member hav 
ing an earth-boring bit secured to its lower 
end, means for imparting rotation from the 
driving member to the driven member, means 
for transmitting feeding pressure from the 
driving to the driven member at a point rela 
tively near the bit to prevent disalignment of 
the hole being bored, said member's fitting 
loosely together so as to permit a limited rela 
tive oscillation of the driving and driven 
members, and packing means between said 

earth-boring 
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cape of drilling fluid from the interior of the • 
inner member. - 

9. An earth drilling apparatus for deep 
well drilling comprising a rotary drilling bit, 
an elongated cylindrical bit carrying member 
closely fitting the hole being drilled and of 
sufficient length to properly guide the bit as 
it advances, a rotary drive shaft smaller than 
the hole being drilled and extending through 
out the drilled portion thereof, and mecha 
nism for operatively connecting said bit-car 
rying member to the drive shaft including 
means for permitting the axis of the bit to 
nove angularly with respect to the axis of 
the drive shaft so as to allow the drilling 
cit, when the axis of the drive shaft, diverges 
from the axis of the hole. 
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bit to remain seated upon the surface being . . . 

10. An earth drilling apparatus for deep - 
well drilling comprising a rotary drilling bit, 
an elongated cylindrical bit carrying member 
having said bit mounted at its lower end and 
closely fitting the hole being drilled and of 

- ?? sufficient length to properly guide the bit as 
.90, it advances, a flexible drive shaft smaller 

than the hole being drilled and extending 
throughout the drilled portion thereof, and 

85 

mechanism for operatively connecting said 
bit-carrying member to said drive shaft to 
turn said member and apply feeding pressure 
thereto, said mechanism including means for 
permitting the axis of the bit to move angul 
larly with respect to the axis of the drive 
shaft so as to allow the drilling bit to remain 
seated upon the surface being cut when the 
axis of the drive shaft diverges from the axis 
of the hole, and also including means for ap 
plying said feeding pressure at a point close 
to the lower end of said bit carrying member 
thereby applying feeding pressure without 

i00 

influencing the bit carrying member to devi 
ate from drilling a straight hole. 

11. An earth drilling apparatus for deep 
well drilling comprising a rotary drilling bit, 
an elongated cylindrical bit carrying member 
closely fitting the hole being drilled and of 
sufficient length to properly guide the bit as it 

it 

advances, a flexible drive shaft smaller than the hole being drilled and extending through 
out the drilled portion thereof, a driving 
member attached to said drive shaft and tele 
scoped loosely into said bit carrying member 
so as to permit the axis of the bit to move an 
gularly with respect to the axis of the drive , 
shaft to allow the drilling bit to remain seat. 
edupon the surface being cut when the axis 
of the drive shaft diverges from the axis of 
the hole, said driving member coacting with 
the bit carrying member to turn the same and 
having a bearing near the bottom of said bit 
carrying member for transmitting longitudi 
inal feeding pressure from the driving mem 
ber to the bit carrying member thereby apply 
ing feeding pressure without influencing the 
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bit carrying member from drilling a straight 
hole. - 

12. An earth drilling apparatus for deep 
well drilling comprising a rotary drilling 
bit, an elongated cylindrical bit carrying 
member closely fitting the hole being drilled 
and of sufficient length to properly guide the 
bit as it advances, a fiexible drive shaft 
smaller than the hole being drilled and ex 
tending throughout the drilled portion there 
of, a hollow driving member attached to said 
drive shaft and telescoped loosely into said 
bit carrying member thereby permitting the 
axis of the bit to move angularly with respect 
to the axis of the drive shaft so as to allow 
the drilling bit to remain seated upon the 
surface being cut when the axis of the drive 
shaft diverges from the axis of the hole, said 
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face being cut when the axis of the drive 
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driving member coacting with the bit carry 
ing member to turn the same, and a flexible 
packing between said drive member and said 
bit carrying member to confine drilling fluid 
therein. 

13. An earth drilling apparatus for deep 
well drilling comprising a rotary drilling 
bit, an elongated cylindrical bit carrying 
member closely fitting the hole being drilled 
and of sufficient length to properly guide 
the bit as it advances, a flexible drive shaft 
smaller than the hole being drilled and ex 
tending throughout the drilled portion there 
of, a driving member attached to said shaft 
and telescoped loosely into said bit carrying 
member, thereby permitting the axis of the 
bit to move angularly with respect to the 
axis of the drive shaft so as to allow the 
drilling bit to Femain seated upon the sur 

shaft diverges from the axis of the hole, said 
driving member coacting with the bit carry 
ing member to turn the same, and a bearing 
near the bottom of said bit carrying men 
ber for transmitting longitudinal feeding 
pressure to said member from the driving 
member, said bearing having coacting sur 
faces shaped to permit lateral movement of 
said surfaces with respect to each other so as 
to permit said angular movement of the bit 
carrying member to take place. 

14. An earth drilling apparatus for deep 
well drilling comprising a rotary drilling 
bit, an elongated cylindrical bit carrying 
member closely fitting the hole being drilled 
and of sufficient length to properly guide the 
bit as it advances, a flexible drive shaft Small 
er than the hole being drilled and extending 
throughout the drilled portion thereof, a 
driving member attached to said shaft and 
telescoped loosely into said bit carrying 
member, thereby permitting the axis of the 
bit to move angularly with respect to the 
axis of the drive shaft so as to allow the 
drilling bit to remain seated upon the sur 
face being cut when the axis of the drive 
shaft diverges from the axis of the hole, said 
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driving member coacting with the bit carry 
ing nember to turn the same, and a bearing 
near the botton of said bit carrying member 
for transmitting longitudinal feeding pres 
sure to said member from the driving mem 
ber, said bearing having carved coacting sur 
faces the center of curvature of which lies on 
the axis of the bit carrying member at a point 
near the top thereof. 

15. An earth drilling apparatus for deep 
weil drilling comprising a rotary drilling 
bit, an elongated cylindrical bit carrying 
member closely fitting the hole being drilled 
and of suficient length to properly guide the 
bit as it advances, a flexible drive shaft 
smaller than the hole being drilled and ex 
tending throughout the drilled portion there 
of, a driving member attached to said shaft 
and telescoped loosely into said bit carrying 
member, thereby permitting the axis of the 
bit to love angularly with respect to the 
axis of the drive shaft so as to allow the drill 
ing bit to remain seated upon the surface be 
jing Cut when the axis of the drive shaft di 
verges from the axis of the hole, said driv 
jing member coacting with the bit carrying 
neill:er to turn the same, and a bearing near 
the bottom of said bit carrying member for 
transmitting longitudinal feeding pressure 
to said member from the driving member, 
said bearing having coacting curved sur 
faces the center of curvature of which lies 
on the axis of said it carrying member near 
the top thereof, and a plurality of balls be 
tween said surfaces, thereby constituting a 
ball bearing for feeding pressure transmis 
Sion. 

in testimony whereof affix my signature. 
EGGILESTON SMITH. 

70 

O 

O 

El2) 


