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To all chom it may concern 
Be it known that I, STANLEY C. GIL 

THORPE, a citizen of the United States, and 
a resident of New Orleans, in the parish of 
Orleans and State of Louisiana, have in 
vented a new and Improved Drill-Head for 
Well-Drilling Apparatus, of which the fol 
lowing is a full, clear, and exact description. 
This invention relates generally to the 

class of earth boring apparatus and has par 
ticular reference to an improvement in drill 
heads for use in the drilling of oil or gas 
wells. 
With the apparatus and tools now in use 

for this class of work, the operation is very 
slow and tedious and at this time it is a 
known fact that the consumption of petro 
leum and its products far exceeds the pro 
duction. 
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The principal object therefore of the press 
ent invention is to provide an improved 
means for efficiently and expeditiously sink 
ing wells to greatly increase the production 
and reduce the labor incident thereto, to a 
minimum. 
An other object of the invention is to pro 

vide a well drilling apparatus which in 
cludes means for constantly playing streams 
of water on the cutting elements in order to 
minimize the danger and consequent loss by 
fire which might be generated by sparks due 
to the contact of said elements with rocks 
or other solid substances. 
A further object of the invention is to pro 

vide a drill head which is insertible through 
and removable from a well casing for work 
ing association therewith, without the neces sity of removing the casing. 
A still further object of the invention is 

to provide a drill head which reduces the 
probability of broken casings to a minimum 
practically resulting in the elimination of 
costly fishing tools and the extra labor inci 
dent to their use. 
A further object of the invention is to pro vide a comparatively simple and inexpensive 

apparatus which includes means for effec 
tively controlling the drill head from the 
ground surface. 
With the above recited and other objects 

in view some of which will appear hereafter 
as the nature, purpose and operation of the 
apparatus is more clearly understood refer 
ence is made to the following detailed de 

specification of Letters Patent, Patented Sept. 20, 1921. 
Serial No. 447,555. 

scription, claims and accompanying draw 
ings which form a part of this application, 
and in which, 

Figure 1 is a side elevation of the appa 
ratus positioned in a well for working opera 
tion. 

Fig. 2 is an enlarged vertical sectional 
view through the drill head illustrating the 
same operatively associated with the lower 
portion of a well casing. . 

Fig. 3 is an enlarged vertical sectional 
view through a portion of a well casing illus 
trating the manner of removing or insert 
ing the drill head therein. 

Fig. 4 is an enlarged detail horizontal 
sectional view therethrough, taken approxi 
mately on the line 4-4 of Fig. 2. 

Fig. 5 is a similar sectional view taken 
apply on the line 5-5 of Fig. 2. ig. 6 is a like view taken approximately 
on the line 6-6 of Fig. 2. 

Fig. 7 is a fragmentary transverse sec 
tional view through one of the side bits or 
cutters, illustrating the relation of the 
scraper blades thereto. Referring to the drawings in detail, simi 
lar characters of reference denote like parts 
throughout the several views thereof. In 
Fig. 1 a well casing is provided which con 
sists of a plurality of casing sections 10, 
said sections being added as the depth of 
the well increases. The casing sections are 
secured together in any well known manner 
and the casing is adapted to be continuously 
rotated by the usual turn-table or any other 
suitable mechanism of this character which 
is positioned at the R of the well. 
In order to adapt the well casing for use 

in connection with the improved drill head 
provided, the lowermost casing section is 
formed with an annular flange 11 on its in 
ner periphery and a plurality of radial open 
ings 12 immediately thereabove. A reamer 
13 of substantially frusto-conical formation 
is provided and is formed with a vertical 
bore 14 having a restricted portion 15 at its 
lower end, the juncture of said bores forming 
a shoulder 15. The enlarged portion of the 
bore 14 is of substantially the same diameter 
as the outer diameter of the well casing sec 
tion and the restricted portion 15 of the bore 
is substantially of the same diameter as the 
inner periphery of the flange 11...The en larged portion of the bore is provided with 
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head 23. A rectangular bolt 28, having a re 
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radial recesses 16 which are adapted to aline with the openings 12 to constitute keeper 
openings for a purpose to be hereafter de 
scribed. The outer frusto-conical surface of 
the reamer is preferably provided with a 
plurality of vertical rows of cutting teeth 17. 
A drill head is provided for detachable as 

sociation with the lowermost casing section 
and the same comprises a permanent member 
18 and a rotary member 19. The permanent 
member 18 is built up from a plurality of 
cylindrical sections including an upper sec 
tion 20, an intermediate section 21, and a . 
lower section 22. A head 23 is threadedly 
engaged over the upper open extremity of 
the uppermost section 20 and said head is 
provided with a peripheral flange 24 which 
is of substantially the same diameter as the 
inner diameter of the well casing. The 
flange 24 is designed to rest upon the flange 
11 of the lowermost casing section, said 
flange 11 serving as a means for limiting the 
Fig. of the drill head through the lower 
end of the casing. The head 23 is provided 
with a plurality of radial rectangular bores 
24 the inner portions of which terminate in 
reduced round bores 25. A vertical openin 
26 centrally of the head communicates wit 
the bores 25, and a yoke 27 straddles the 
opening 26 and projects upwardly from the 

duced stem 29 at itsinner end, is arranged for 
sliding movement in each radial bore 24. 
The inner end of each stem is apertured as 
at 30 for the reception of the end link of a 
chain section. 31. The innermost link of a 
hoisting chain 32 is received by the yoke 27 
and said link serves as a common connection 
for the opposite end of each chain section 40 
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31. An expansion spring 33 surrounds the 
stem 29 of each bolt and is disposed between 
the shoulder formed at the juncture of the 
stem with the bolt and the shoulder formed 
at the juncture of the bores 24 and 25. The 
springs 33 normally effect radial projection 
of the bolts, 28 from the head, through the 
openings 12 in the casing section and into the 
recesses 16 of the reamer in order to lock p 
the drill head, casing and reamer for simul 
taneous movements. From this construction 
it will be seen that when it is desired to 
remove the drill head from the well casing the initial lifton the hoisting chain 32 wif 
exert a pull on the chain sections 31 to retract 
the bolts 28 within the bores 24 of the head 
and disengage the same from the openings 12 
and recesses 16. Further upward pull on 
the chain will effect engagement of the low 
ermost link with the yoke to lift. the drill 
head for withdrawing:the same from the 
The head 23 is vertically apertured for the 

reception of a pipe section 34 which passes 
therethrough and constitutes a supply mani 
fold. for the reception of water supplied 
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thereto from the top of the well through the 
well casing. The uppermost section 20 of . 
the permanent section 18 is provided with 
a horizontal wall 35 adjacent its lower end 
and said wall is apertured for the passage of 
a plurality of water supply pipes 36. The 
intermediate section 21 is provided with 
spaced horizontal walls 37 and 38 adjacent 
its lower end, said walls defining a water 
reservoir 39 for the reception of water sup 
plied thereto by the pipes 36 which commu 
nicate with said reservoir through openings 
in the wall 37. The space defined between 
the horizontal walls 35 and 37 constitutes a 
motor housing 40 in which is supported by 
means of brackets 41, a suitable motor 42 of 
either the electric or compressed air type. 
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The ERY of current or air to the motor is . 
receive 
through openings in the horizontal wall 35 

through the conduit 43 which passes 
85 

and the head 23 respectively, to a source of 
supply at the top of the well. The lowermost 
section 22 of the permanent drill head mem 
ber 18 is provided with spaced horizontal 
walls 44 and 45, the space between the walls 
38 and 44 providing a fly wheel housing 46. 
The horizontal walls 37, 38, 44 and 45 are 
centrally apertured for the reception of the 
motor driye, shaft 48 which passes there through, the said openings being provided 
with any suitable packing (not shown) to 
prevent leakage. A fly wheel 49 is mounted 
on the drive shaft 48 and operates in the fly 
wheel housing 46 which is provided with a 
filling opening 50 having a remoyable plug 
to permit of i. insertion of lubricating oil 
thereto. A gear 51 is keyed to the drive 
shaft and is disposed within the transmission 
housing 47 as clearly illustrated in Fig. 2 of 
the drawings. A plurality of vertical stub 
shafts 52 having gears 53 keyed thereto, are 
disposed radially with respect to the main 
drive shaft and are extended through the 
horizontal wall 45. The gears 53 of said 
stub shafts respectively mesh with the gear 
51 on the drive shaft. The lower extremi 
ties of the stub shafts have keyed thereto the 
inions 54 which are disposed below the 

wall 45. 
The rotatable member 19 of the drill head 

is constructed of inner and outer sections 55 
and 56, the former received by the bore 
formed in the outer end of the latter. The 
outer member, is provided with an upper closed end wall 57 which is provided EE 
vertical peripheral boss 58 having an annu 
lar groove 59 on its outer surface. The 
lower extremity of the lowermost section of 
the member 22 is provided with a number 
of inwardly projecting trunnions 60, which 
are adapted to operate in the groove 59 
whereby the rotatable member 19 of the drill 
head is revolubly associated with the per 
manent section 18. The upper end wall 57 
of the outer member is apertured for the re 
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ception of the drive shaft and a ring gear 61 
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meshing with the pinions is secured to said 
upper wall 57, whereby power from the drive 
shaft is transmitted through the gears 51 53.54 and 6 to the rotatable section i9 of 
the drill head. The inner member 55 is pro 
vided with a vertical bore 62 through which 
the lower end of the drive shaft extends. A 
conical pilot bit 63 having spirally arranged 
cutting teeth 64 is carried by the free ex 
tremity of the drive shaft and is disposed 
Gy of the outer end of the inner mem 

ber, said pilot bit being detachably associated 
with the drive shaft to permit of its ready re 
moval or application thereto. The inner 
member is provided with a plurality of ra 
dially disposed recesses 65 for the reception 
of the side frusto-conical bits or cutters 66 
which are mounted upon the stub shafts 67. 
The outer surfaces of the side bits or cut 
ters are provided with annular rows of cut 
ting teeth 66". The stub shafts 67 have their 
bearing in both the inner and outer members 
of the rotary head as illustrated. The drive 
shaft is provided with a beveled gear 68 
which is keyed thereto and is disposed di 
rectly above the upper extremity of the in 
ner member. Radially disposed stub shafts 
69 having threaded inner extremities 70 ex 
tend through apertures 71 in the outer mem 
ber and are anchored in the threaded sock 
ets 72 of the inner member, thereby func 

35 

40 

45 

50 

55 

60 

tioning as an auxiliary means for securing 
the inner and outer sections 55 and 56 to 
ether. A gear having oppositely beveled 
aces provided with beveled gear teeth 73 
and 74 is mounted for rotation upon each 
stub shaft 69, with the teeth 73 thereof 
meshing with the beveled gear 68 on the 
drive shaft. The gear teeth 74 mesh with a 
beveled pinion 75 on the stub shaft 67 for 
transmitting rotations to the side bits or 
cutters 66. 
In order to provide means for playing 

streams of water on the cutters or bits, to 
prevent the generation of sparks thereby, a 
water receiving chamber 76 is provided in the 
inner member 55 and is provided with 
ports 77 communicating with the recesses 
65. In order to establish communication be 
tween the water reservoir 39 and the water 
receiving chamber 76, the drive shaft is pro 
vided with a central opening 78 which ex 
tends from the water reservoir 39 to the 
water receiving chamber 76. The said open 
ing 78 is provided with branch ports 79 
at its opposite ends which extend through 
the shaft to its outer periphery to permit of 
the passage of water to and from the same. 
The upper portion of the recess in the outer. 
member 56 constitutes an oil reservoir 80 
which receives its supply of EE oil through an opening 81 in its upper closed 
end, said opening being normally closed by a 

5 removable plug 82, The lubricating oil feeds 

by gravity the bearings of the different gears 
as will be readily understood from the show 
ing in Fig. 2 of the drawing. . 
In order to provide means for freeing the 

teeth 66 of the cutters 66 from particles of 
earth or rock which might adhere thereto, 
use is made of scraper blades 83 which are 
adjustably mounted on the inner member 
55 at opposite sides of the recesses 65 by 
means of set screws 84. The blades 83 also 
serve as means for preventing the entrance 
of particles of earth or rock into the recesses 
65 which might clog or hinder the operation 
of the side cutters. 

In use and operation of the apparatus, the 
drill head is initially locked to the lower 
casing section by the engagement of the bolts 
28 in the openings and recesses 12 and 16, 
and the motor 42 is started. The pilot bit 
63 is driven at motor speed due to the fact 
that it is keyed directly to the motor drive 
shaft 48. The revoluble member 19 being 
driven at a relatively reduced rate of speed 
through the gear train. The side bits while 
rotating with the revoluble section are each 
driven through their train of gears from the 
master gear 68 at an increased rate of speed. 
The pilot bit initially breaks the ground and 
the side bits widen the opening. The well 
casing which is constantly revolving by a 
turntable or bther suitable mechanism at 
the surface still further enlarges the well 
through the medium of the reamer 13. 
Should the drill head fail to operate or 
should any of its elements become broken, 
it is readily removable through the casing 
by the hoisting chain 32 and when repaired 
is as readily replaced by reinserting the same 
through the casing. To reassociate the drill 
head with the lower extremity of the lower 
casing section, the same is lowered by the 
hoisting chain until the flange 24 contacts 
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with the flange 11. As the flange 24 of the 
drill head contacts with the flange 11 of the 
casing, the springs 33 will function to pro 
ject the bolts 28 into the openings 12 in the 
casing and the radial keeper openings 16 of 
the reamer. 
While there has been shown and described 

a single and preferred embodiment of the 
invention, it is understood that the same is 
merely illustrative of one manner in which 
the same may be reduced to practice and 
such alterations or changes which fall with 
in the scope of the appended claims may be 
resorted to when found expedient. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent:- . 

1. In a well drilling apparatus, a drill 
head comprising a permanent section adapt 
ed to be detachably associated with a well 
casing for rotation therewith, and a rotary 
section carried by the permanent section for 
independent relative rotation, 
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2. In a well drilling apparatus, a drill 
head comprising a permanent section adapt 
ed to be detachably associated with a well 
casing for rotation therewith, a rotary sec 
tion carried by the permanent section for 
independent relative rotation, means carried 
by the permanent section for driving the rotary section. 

3. In a well drilling apparatus, a drill 
head comprising a permanent section adapt 
ed to be detachably associated with the well 
casing, a rotary section carried by the perma 
nent section for independent relative rota 
tion, a motor carried by the permanent sec tion, a pilot bit extending from the rotary 
section and driven directly by the motor, a 
plurality of side bits mounted in the mov 
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able section and mechanism for transmitting 
power from the motor to the side bits for 
driving the same at a different speed from 
the pilot bit. . 

4. In a well drilling apparatus, the com 
bination with a casing having a reamer 
mounted on its lower end, of a drill head 
having a plurality of drill bits, said drill 
head being movable through said casing and 
adapted to be detachably associated with the 
lower end thereof to dispose the drill bits 
from the lower end thereof. 

5. In a well drilling apparatus, the com 
bination with a casing having a reamer 
mounted on its lower end, of a drill head 
having a plurality of drill bits, said drill 
head being movable through said casing and 
adapted to be detachably associated with the 
lower end thereof to dispose the drill bits 
from the lower end thereof, and means for 
driving said drill head from the upper end of the casing. 

1,391,626 

6. In a well drilling apparatus, the com 
bination with a casing having a reamer 
mounted on its lower end, of a drill head 
having a plurality of drill bits, said drill 
head being movable through said casing and 
adapted to be detachably associated with 
the lower end thereof to dispose the drill 
bits from the lower end thereof, means for 
driving said drill head from the upper end 
of the casing, and means for playing streams 
of water onto the drill bits while in oper ation. 

7. In a well drilling apparatus, the com 
bination with a casing having a treamer 
mounted on its lower end, of a drill head 
having a plurality of drill bits, said drill 
head being movable through said casing and 
adapted to be detachably associated with 
the lower end thereof to dispose the drill 
bits from the lower end thereof, means for 
driving said drill head from the upper end 
of the casing, means for playing streams of 
water onto the drill bits while in operation, 
and means for effecting digger of the drill head from the casing from a point 
at the upper end of the casing. 

8. In a well drilling apparatus, a drill 
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head having cutting elements arranged at . 
one end, means for detachably supporting 
the drill head from the lower end of a well 
casing with its cutting elements exposed 
therefrom, and a reamer adapted to em 
brace said well casing adjacent the lower 
end thereof, the said means for supporting 
the drill head from the well casing also serv 
ing as a means for locking the reamer thereto. 

STANLEY C. GILTHORPE. 
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