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9 Claimas. (C. 255-4.4) 

This invention relates to well drilling implements or 
tools, a major object being to provide an air-operated tool 
unit by means of which a well may be rapidly drilled 
through soft or hard material. 
The drilling mechanism includes members mounted 

in a starter or drill head and mounted therein for up and 
down movement as limited by a spider removably secured 
in the head, and which spider while an essential feature 
in the mounting and operation of the members, normally 
forms a bar against removal thereof. It is therefore an 
other object of the present invention to provide for the 
release and removal of this spider, from the surface so 
that said members may be readily withdrawn from the 
drill head and well casing without disturbing the latter. 
The drill tool unit includes a central pilot drill, side 

chisels, spaced radially out from the drill, and a jack 
hammer to actuate the drill and chisels; and a further 
object of this invention is to arrange the drill and chisels 
in connection with the jack hammer in such an improved 
manner that the chisels will only be actuated after the 
drill has been driven down a predetermined distance rela 
tive to the chisels, so that the additional pressure neces 
sary to operate the chisels need not be used if the drill 
is proceeding in soft ground and no wear on the chisels is 
then involved. 
A further object is to provide a novel method for coun 

teracting and blocking off excessive underground pres 
sures which may be encountered during drilling, so that 
such pressures will not interfere with continued drilling 
operations. 
These objects are accomplished by means of such struc 

ture and relative arrangement of parts as will fully ap 
pear by a perusal of the following specification and claims. 

In the drawings: 
Fig. 1 is an elevation of my improved well drilling ap 

paratus, partly in section and showing the same as initially 
engaged with the ground or at the start of a drilling opera 
tion. 

Fig. 2 is a similar view, but showing the side chisels 
lowered from the driving or starter head of the implement. 

Fig. 3 is a fragmentary enlarged sectional elevation 
of the apparatus, showing particularly the chisel-mount 
ing block-and connected parts. 

Fig. 4 is a sectional elevation of the structure of Fig. 3, 
on a reduced scale and transversely thereof, taken on 
line 4-4 of Fig. 3. 

Fig. 5 is a fragmentary enlarged sectional elevation of 
the apparatus, showing particularly the upper drill-pipe 
Supported block and connected parts. 

Fig. 6 is a fragmentary elevation, partly in section, 
showing the upper block as raised and engaged with the 
fixed but removable spider, preparatory to the removal 
of the spider. 

Fig. 7 is a sectional plan on line 7-7 of Fig. 1. 
Fig. 8 is a similar view on line 8-8 of Fig. 1. 
Fig. 9 is a fragmentary elevation, partly in section, 

showing a modified connection means between the starter 
head as released and lowered from the casing. 
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2 
Fig. 10 is a similar view, showing the starter head as re 

leased and lowered from the casing. 
Referring now more particularly to the drawings and 

to the characters of reference marked thereon, and par 
ticularly at present to the structure shown in Figs. 1-8, 
the apparatus comprises a relatively heavy tubular starter 
or driving head 1, in which all the parts of the apparatus, 
as hereinafter described, are mounted. This head is sub 
stantially the diameter of the well to be drilled, and com 
prises a straight-bored upper main portion 2 and a rela 
tively short lower portion or extension 3 of the same out 
side diameter as portion 2 and removably secured thereto, 
as shown at 4. Extension 3 is provided with a wear 
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resisting liner 5, the bore of which flares somewhat in a 
downward direction-as at 6-and terminates at its 
lower end in a sharpened lip 7, whose cutting edge is 
alined with the outer face of the head, as shown in Figs. 
1 and 3. 
At its upper end the head is rigidly secured to the 

adjacent length 8 of a string of well casing; said casing 
extending to the surface and being added to as the drill 
ing progresses, as is customary. 

Removably screwed into the head 1 at its upper end 
is a spider 9 through the central hub 10 of which a pipe 
11 slidably and turnably projects. Said pipe is relatively 
short, and at its lower end is secured in a block 12 which 
is of oblong form in plan, as shown in Fig. 8, so that 
while substantially turnably fitting at its ends in the head, 
the block has wide clearance at its sides from the inner 
wall of the head. 
An enlarged hub or cup 13 on the upper end of pipe 11 

normally seats on the hub 10 and limits downward move 
ment of the pipe and block 2 suspended therefrom. The 
adjacent length 14 of a string of drill pipe, which also ex 
tends to and above the ground surface and above the well 
casing string, is secured in Cup 13. 
A tubular air-feed stem 15 extends in clearance rela 

tion through pipeii and slidably projects through a guide 
sleeve 6 secured in and depending from the block 12 
a certain distance. The stem has an enlarged head 
15a on its upper end to limit downward movement of 
said stem through pipe 11. Said stem 15 projects below 
the lower end of sleeve 6 and is connected as shown 
in Fig. 2 to the upper end of a conventional jackhammer 
17. The hammer includes a depending axially movable 
piston 88 non-turnably slidable through a cross bar or 
plate 19 secured on the upper end of a lower block 20 

' formed to leave an open space 21 below the cross bar. 
An enlarged head 22 on the lower end of the piston 18 
is arranged for vertical movement through said space, 
to either engage the underside of bar 19 in block sup 
porting relation, or to engage the lower flat surface 23 
on the block at the bottom of said space so as to exert a 
downward pressure on the block. Said block is oblong 
and is arranged at its ends to turnably fit the head mem 
ber 2, but so that its sides clear the bore of the head 
considerably as shown in Fig. 4. Since the piston 18 
is normally relatively retracted in the hammer, as usual, 
upward movement of the hammer body will likewise 
move the piston and head 22 upwardly therewith. A 
tension spring 24, extending between and connected to 
the air hammer 17 and the upper block 12, will, therefore, 
cause the head 22 to be normally held up against the 
bar 19 as shown in Fig. 1. 
A tubular stem 25 depends from piston 18 and through 

the block 20 below space 21 and carries a diamond-point 
drill 26 on its lower end, below the cutting edge 7 of 
the head , and which serves as a central pilot during a drilling operation. 

Pivoted at their upper end on the block 20 in opposed 
relation, as at 27, are digging chisels 28, sharp-edged at 
their lower end and notched circumferentially, as at 28a. 
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to form teeth as shown in Fig. 4. These chisels are 
initially retracted into the head extension 3 and as the 
lip 7 of said extension enters the ground and the lower 
edges of the chisels then contact and enter the same, 
such chisels, as block 20 is lowered, will gradually move 
laterally out, due to the taper slope of the inner face of 
the chisels as shown at 28b. When fully lowered, said 
chisels will project below and radially out from exten 
sion 3, so as to cut to a diameter at least as great as that 
of said extension as shown in Fig. 2. Relatively short 
immovable breaker chisels 29 are disposed between 
chisels 28 and depend from the block 2, and are remov 
ably secured in place by pins 38. 

Extending between blocks 2 and 2 are opposed 
telescopic air-passage units each comprising a pipe 3i 
secured at its upper end in the block 2 and another 
pipe 32 secured at its lower end in block 20 and extend 
ing upwardly into pipe 31 with a close sliding fit; a seal 
ing unit 33 on the lower end of pipe 3 and engaging 
pipe 32, providing an air-tight unit. Conduits 34 in 
block 12 (see Fig. 5) extend from the upper end of 
pipes 3 to communicate with the space between pipe 11 
and stem 5; check valves 35 in said conduits being 
arranged to prevent an upward or back flow of air from 
the pipes 3. At its lower end, each pipe 32 communi 
cates with a passage 36 (see Fig. 3) drilled through 
block 20 to discharge therebelow radially inward of the 
breaker chisels 29, as indicated. 

Block 2 at its upper end is provided with upstanding 
lugs 37 arranged to fit into symmetrically arranged 
sockets or slots 38 formed in the under side of spider 9 
(see Figs. 7 and 8). 

In order to indicate to the operator at the surface, 
the rotated and vertical position of the block 20 and the 
chisels relative to the casing, the head is provided with 
a plurality of induction coils 39 spaced 90° apart in a 
common horizontal plane, and arranged to successively 
aline with an "Alnico” magnet 40 set in the block 20 
(see Fig. 3). Such allinement sets up a current which 
may be used to actuate an instrument (not shown) at the 
surface which will indicate to the operator the position 
of the block 20 relative to the casing. Similarly, a pair 
of other induction coils 41, spaced 90° apart, are mounted 
in head extension 3 for the chisels 28 to successively aline 
with vertically spaced magnets 42 on such chisels, so 
that by means of a surface instrument (not shown) 
actuated upon Such allinement being effected, the oper 
ator will know the depth to which the chisels have been 
lowered from the driving head, or in the event of no 
alinement and normal actuation of the instrument not 
being obtained, that a chisel is broken. In order to lead 
the necessary wiring from the coils 39 and 4 to the 
Surface, the head is grooved on the outside to receive 
the wiring as shown at 43; the grooves at the upper end 
of the head terminating in passages 44 which lead 
diagonally into the casing 8 as shown; such wiring lead 
ing thence to the surface for connection to the 
instruments. 

In operation, the assembled apparatus as above 
described, and with the chisels 28 retracted, is engaged 
with the ground, and the weight of the apparatus, together 
with additional pressure if required, causes the dril 26, 
and the sharp edge 7 of the head , to penetrate the 
relatively soft surface dirt. The dirt displaced by this 
action is forced to the surface past the blocks and out 
of the casing 8, by air pressure at relatively low pressure 
and small volume supplied into drill pipe 4 and feeding 
thence through the various air pipes and passages to the 
lower end of the implement below block 20. The volume 
and pressure of this air is insufficient to overcome the 
resistance of the heavy spring 24, and which must be 
extended and thus loaded if the jackhammer is actuated. 
Some of this air feeds through passages 36, and some 
through the tubular stem, which at its lower end has air 
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4 
outlet openings 45 and which are then adjacent the 
bottom of the pilot hole 46 made by the drill 26 as shown. 
When hard material is encountered, air at high pres 

sure is fed into the pipe 14 with a volume sufficient to 
actuate the jack hammer 17, driving the drill 26 further 
into the ground. The volume of such high pressure air 
is calculated to offset the loss of air occasioned by the 
diversion of some of such air through the passages 36 
and the tubular stem 25. When the drill has been thus 
driven down a predetermined distance, the head 22 en 
gages surface 23, and thereafter the block 20 is also 
lowered, driving the chisels 28 down into the material 
being drilled. This causes such material-which has 
been already weakened by the drill action-to be broken 
up and shifted toward the center of the hole, where it 
is pulverized by the breaker chisels 29. With this ac 
tion, the block 20 and chisels mounted thereon, is given 
a jack-hammer action, due to the operating connection 
of the head 22 with the block surface 23 and the pulling 
up action of the spring 24. When the chisels have de 
pended to the limit determined by engagement of head 
15a with cup 3, the air feed is cut off, and the block 20 
is lifted somewhat by pulling up on the drill pipe 14, 
so as to retract the chisels into head extension 3. The 
drill pipe 14 is then rotated somewhat, which causes a 
corresponding rotation of blocks 12 and 20, so as to 

The air feed 
and jack hammer operation is then repeated, effecting 
a further drilling operation. While the air is thus being 
supplied to the jack hammer, a certain amount thereof is 
also feeding into the bottom of the hole, so as to con 
tinuously force the loose material out of the hole and 
up through the head and casing 8 to the surface. 
The extent of lifting of the blocks and parts connected 

thereto is limited by engagement of the upper block 12 
with the underside of spider 9, and when desiring to ro 
tate the blocks for the purpose above described, it is 
necessary that the upward pull on pipe 4 shall be stopped 
before such engagement of the block 12 with the spider 
9 takes place. 

This is because when such engagement is effected, the 
lugs 37 non-rotatably seat in the sockets 38. This fea 
ture is made use of when it is desired to remove the 
operating parts-including the various chisels-from 
within the head 1 for repair or chisel replacement. The 
seating of the lugs in the sockets of the spider enables 
the latter to be unscrewed from head by rotation of 
pipe 4 in the proper direction, which in turn clears the 
head of obstructions and allows the spider 9 together with 
the blocks therebelow, and all parts connected thereto, 
to be pulled out of the head and casing without disturb 
ing the same. When exposed clear of the well casing, 
the chisels may be readily replaced, since the retaining 
pins 27 or 30 are removable and need only be pulled 
Out. 

If underground pressures interfere with drilling, the 
well casing is capped, the amount of such underground 
pressure is determined, and air at greater pressure is then 
fed through the casing and into the bottom of the hole 
to offset and force such underground pressure back into 
the ground strata from which such pressure is exuding, 
the casing remaining capped and the pressure being re 
tained in the well while the drilling proceeds. 

If it is found impractical to seal off the well by lower 
ing the casing and drilling head, cement is fed into the 
bottom of the hole and forced against the exposed wall 
of the hole by air pressure. This pressure is held 
against the cement until the latter has set, before drilling 
is resumed, and the operation is repeated as and if nec 
essary. Under ordinary conditions however, it is not 
necessary to confine pressure within the casing and head 
1 as drilling progresses. 
Under certain conditions it may be desired to lower the 

starter head and tools therein relative to the casing, and 
to make Such head and the tools removable from the 
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axial movement from above ground, and means between 
the drilling unit and spider to lock the two against rela 
tive rotation upon upward movement of the unit a pre 
determined distance whereby upon rotation of the drill 
pipe in said direction to then remove the spider to enable 
the unit to be withdrawn from the head. 

7. A tool as in claim. 6, in which the spider is threaded 
into the head and said means comprises a block form 
ing the upper portion of the drilling unit and turnable 
with the drill pipe, and lugs upstanding from the block; 
the Spider having sockets in its underside to receive the 
lugs in fitting relation when the block is raised into en 
gagement with said underside of the spider. 

8. In a well drilling structure which comprises, with 
a Weil casing, a starter head depending from the casing, 
a rotatable and vertically movable driil pipe within the 
'casing, means to connect the drill pipe with the starter 
head for rotation and vertical movement as a unit upon 
predetermined initial upward movement of the pipe, and 
means between the starter head and casing normally 
connecting the head in supported relation from the cas 
ing and arranged to enable the starter head to be dis 
engaged from the casing and lowered therefrom upon ro 
tation of the drill pipe and starter head in one direction, 
and to be disengaged from the casing and lifted inside 
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the same upon rotation of the drill pipe and starter head 
in the opposite direction. 

9. A well drilling structure comprising, with a well cas 
ing, a shoe on the lower end of the casing, an extractor 
ring screwed into the shoe for removal therefrom in an 
upward direction; a starter head and tool unit depending 
from the ring, a neck on the upper end of the starter 
head Screwed into the extractor ring for disengagement 
therefrom in a downward direction, a vertically movable 
and rotatable drill pipe, and means between the drill 
pipe and neck to releasably lock the drill pipe against 
rotation relative to the neck and starter head upon a pre 
determined extent of upward movement of the drill pipe. 
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