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a .v UNITED STATES PATENT: OFFICE. ‘ 

momma r. ‘smirons, or NEW YORK, N. Y. 

‘WELL DRILLING APPARATUS 

Application ?led November 11, 1927. Serial No. 2112,668. 

This invention relates to welldrilling ap 
paratus and .is an improvement over my in 
vention shown and described in my co-pend 
ing application, Serial Number 192,449, ?led 
May 18th‘; 1927 , and Patent Number 1,687,399, 
issued Oct. 9, 1928. ' 
The primary object of this invention is to 

simplify the construction of a well drilling 
apparatus from that shown in the above 
mentioned applications although the result 
obtained by this apparatus is quite similar 
to the result derived by the use of the others, 
namely to drill deep wells in which the ap 
paratus is lowered thereinto and the drilled 
material is lifted to the surface through a 
system of conveyors while a tubular casing is 
gradually lowered into the well as the‘ drill-' 
ing progresses for protecting the walls of the 
well preparatory to forming a plastic wall 
therefor. i *‘ 

Another object of this invention resides in ‘a 
well drilling apparatus which gradually 
moves downward through a well casing and 

. which is extensible through the lower end of 
the same to ream a hole oil a size to permit 
of the casing to be lowered downward, the 
casing servingas a guide for the drilling 
unit. - ' ' 

Another obj ect of the invention is the-pro 
vision .of a ‘well casing with means for slid 
ably locking an inner casing-elementthereto 
to permit of relative longitudinal movement, 
and to prevent relative rotative movement, 
and to provide drilling means on said inner 
casing, 
tated so that the inner casing and its drilling 
means or equipment will be worked byrotary 
action against the earth or rock, or recipro 
cated independently of this rotative move 
ment of the outer casing or at the same time, 
and whereby, perhaps most importantly, the 
inner casing may be remotely controlled, as 
from the surface of the well, and hence locked 

casing when desired, and raised 
to the ground surface when desired to permit 
said inner casing to be inspected and/or 
cleaned out and/or replaced by another and 
different casing and/or equipped-with a dif 
ferent tool or device ;—-all to provide a well 
drilling method characterized by avoidance 

‘l 
, paratus for 

whereby the outer casing may be ro- " 

of the necessity, 
the casing. - 

Anotherobject of the invention resides in 
the construction of a deep well drilling'ap— 

the‘drilling of a large hole of 55 
about ‘twenty-four inches in diameter, that 
can be reduced to a hole of, any desired diam- I 
eter to accommodate the “?ush” or natural 
flow of oil, caused by natural pressure. An 
other advantage derived from a hole of large 60 
diameter, will enable the insertion of a series 
of practical pumps, such as shown and de 
scribed in the above last mentioned applica 
tion, to pump the 'oil after the decline of the 
“flush” or , natural‘ pressure. The present 6,5 
holes of a six to eight inches in diameter are 
too small to receive practical pumps where 
by a large hole will allow more oil to seep 
into the same than a, small hole. 7 
Another object of the invention resides in 70 

the construction of a deep well drilling ‘ap 
paratus that will eliminate the constant pull 
ing of the entire casing to change bits, as the 
drilling bit in the “rotary” method of drill 
ing is threaded on to the last. joint of the cas- 75 
ing, which not only retards progress, but 
leaves the drilled portion‘ of the well totally 
unprotected from the earth caving in, or the 
drilling withi‘: open hole, as now 
the “standard methodof drilling. 
Another object of the invention resides. in 

the construction of a deep well drilling a - 
paratus that will eliminate the costly steel - 
casing, as I show a practical method of re 
covering the ‘casing after a cement wall has 85 
been formed.‘ - ‘ - v 

A still further object of the invention is 
the construction of a deep well drilling ap 
paratus desired, to eliminate the present meth 
od of pumping the residue‘ from the well 
as the drilling progresses. ‘ 
A still further object of the invention re- e_ 

sides in the construction of‘a deep well drill 
ing ‘apparatus designed to convey an un- 95 
adulterated and a positive geological know 
ledge ofevery foot of substance encountered 
from the start to the ?nish, thereby posi 
tively eliminating any. chance of passing 
through an oil or gas sand. mo 
Another object of the invention resides in 

astheretofore, of “slipping” v 

pursued by 80. g 
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the construction of a deep well drilling ap 
paratus that makes it almost impossible for 
the drilling tools to become lost in the hole. 
Another object of the invention resides in 

the construction of a deep well drilling ap 
paratus that will eliminate the rotation of the 
casing as a means of power for the drilling 
bits as there is danger of seriously twisting 
the casing after a great depth has been 
reached. 7 a o ' 

\Vith these and other objects in view, the 
invention resides in certain novel construc 
tion and combination and arrangement of 
parts, the essential features of which are here 
inafter fully described, are particularly 
pointed out in the appended claims, and are 
illustrated in the accompanying drawings, 
in which :-— 
Figure 1 is a vertical sectional view through 

the well casing showing my improved drill 
ing apparatus in elevation. 
‘Figure 2 is an enlarged detail vertical sec 

tional View through the lower reaming of the 
apparatus. 
Figure 3 is a similar view through the lower 

spiral conveyor. 
Figure 4 is a si 

in?’ mechanism. 
Figure 5 is a similar view through the 

hoisting bucket. . 
Figure 6 is a horizontal sectional view on 

the line 6~—6 of Figure 2., 
Figure 7 is a similar view on the line 7—7 

of Figure 3. 
Fi re 8 is a similar view on the line 8—.-8 

of Figure 4. , 
Figure 9 is a similar view’ on the line 9—9 

of Figure 5. ' _ 
Figure 10 is a similar view on the line 10—— 

10’ of Figure 5. o a 
Figure 11 is a detail view of the lower por 

tion of a ?nished well. . 
Referring to the drawings in detail 10 

designates an outer casing, which is provided 
with a series of polygonal faces 10a located 
on its inner wall face, and extending longi 
tudinally thereof. \Vithin ‘this outer casing 
an inner casing 12 is slidably interlocked, said 
inner casing 12 being formed with a series of 
longitudinally extending polygonal faces 12, 
which slidably engage the polygonal faces 
10a of the‘outer casing to permit of relative 
longitudinal movement of the inner casing 
in the outer casing, and to prevent relative 
rotative movement of the inner casing in the 
outer casing. This construction permits of 
the manual rotation of the drilling equipment 
carried by the inner casing, by the turning of 
the outer casing from the head of the driven 
well. A second tubular inner casing 13 is 
concentrically spaced. from the inner casing 

milar view through the driv 

- 12 and is connected thereto by means of the. 
radial ar1ns'13a. This second inner casing 
13 extendsbeyond the lower. end of the cas 
ing wall 11, and slightly abovethe top of the 
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outer casing wall 10, as will be later ex 
plained. 
Housed within the inner wall adjacent the 

upper end thereof is an electric motor 14, the 
armature shaft of which carries a pinion gear 
15 for constant meshing engagement with a 
gear 16 ?xed to the lower end of a vertically 
disposed stub shaft 17 having its bearing in 
a head 18 held by the inner wall 13 of the 
housing head. The upper end of the shaft 17 
carries a-pinion gear 19 for constant mesh 
ing engagement with gear teeth 20 provided 
on the lower end of a sleeve 21 which has its 
bearing on a hub 22 extending upward from 
the head 18 and in a cover plate 23 which 
closes the upper end of the inner compart 
ment of the housing head to exclude any 
drilled material which is adapted to pass up 
ward between the inner and outer walls from 
coming in contact with the motor and gears. 
Telescoping the top of the sleeve 21 is a 
spiral conveyor 24 of a diameter slightly 
larger than the diameter of the inner wall 
of the housing head to overlap the same in a 
vertical plane. Correlated with the conveyor 
24 is what I shall term a bucket 25, the outer 
walls of which are shaped similar to the outer 
surfaces 12 of the outer wall of the housing 
head and which aligns vertically therewith. 
The bucket 25 includes a pair of sections 26 
and 27 which are hingedly connected together 
as at 28, and which may be held closed by a 
suitable latch 29. A central tube 30 extends 
axially of the walls of the bucket beyond the 
closed end thereof and has cables 31 attached 
thereto and which lead to the surface of the 
well by which the bucket may be hoisted up 
to empty a load of drilled material which is 
lifted thereto in a manner hereinafter ex 
plained. The tube is held integral with the 
bucket section 26 by brace rods 32 so as to" 
form an integral part thereof. The lower end 
of the tube is connected to the conveyor 24 by 
a suitable joint 33 by which the conveyor ro 
tates independently .of the bucket but which 
is captively connected therewith for ver 
tical movement with the bucket during the 
lifting and lowering of the same. The upper 
end of the sleeve 21 is octagonal in'cross sec 
tion as at 34 to be received by the similar 
shaped interior walls 35 of the sleeve as 
clearly shown in Figure 9 of the drawings. 
Extending downwardly through the tube 

30, sleeve 21, and bearing 22 from the surface 
of the well are electric cables 36 for supply 
ing current to the motor 111 and other electri 
cally operated parts, and a compressed. air 
hose 37 which controls the movement of cer-‘ 
tain drilling bits hereinafter described. A 
main cable C passes downward from the sur 
face and is connected to the head 18 and from 
which the entire main drilling unit is sus 
pended within the well and which is grad 
ually paid out from the surface as the drill 
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Mounted. within the inner walls of the 
housing head 10 below the motor 14 is a sec 
ond electric motor 38 which has its driven 
shaft 39 extending into the housing of a speed 
reducer 40 which is held in spaced relation 
to the motor by a spacing collar 41. The 
motor driven shaft 42 of the speed reducer 
is journalled in the bottom wall 43 of the 
housing head and extends downward beyond 
the same for connection with a stub shaft 44 
by a coupling joint 45 which shaft is inte 
gral with a spiral conveyor 46. , The convey 
or is constructed of a plurality of sections to 
facilitate the assembly of the parts but are 
securely connected together for rotation as a 
single unit by the power from the motor 38. 
A collar or skirt 47 depends from the bottom 
43 and acts as a bearing for the top of the 
conveyor which abuts said bottom. A bear 
ing 48 for the stub shaft 44 is suspended into 
the skirt while an electric wiping switch 49 
is provided between the bearing and the shaft 
for conducting electric current from one of 
the electric cables 36 to a switch 50. The 
bearing 48 also has an annular recess therein 
to which the lower end of the air hose 37 is 
connected for establishing connection be 
tween the hose and a length of pipe 51 extend 
ing into a .compartment 52 in the conveyor 
46. The pipe 51 leads to the lower end of 
an air cylinder 53 contained within the com 
partment within which a piston head 54 is 
reciprocablymounted. A piston rod 55 ex 
tends through the top of the cylinder and 
carries across head 56 to which links 57 
are pivotallyconnected. The lower end of 

I the links are pivotally connected to extensible 
bits 58 pivotally mounted as at 59 for swing 
ing into and out of recess 60 in the sides of 
the conveyor 46. The cutting ends 61 of the 
bits extend beyond the plane of the sides of 
the conveyor for cutting the walls of the well 
of a diameter greater than the diameter of 
the convolutions of the conveyor. Doors 62 
are carried by the bits for closing the recesses 
60 when the bits are in a horizontal or cutting 
position for preventing drilled material from 
collecting in the recess which might interfere 
with the movement of the bits to an inopera 
tive position. In operation, the compressed 
air from the surface of the well will pass 
through the hose 37 into the cylinder 53 which 
forces the piston against the top wall of the 
same, thus holding the cross head in a raised 
position with the bits 58 extended. The 
switch 50 is in the path of movement with the 
cross head and is engaged by the same'to 
close an electric circuit in which a light may 
be arranged for indicating at the surface of 
a well that the bits are in‘ an extended posi 
tion. ' 

The lower end of the conveyor 46 has a 
threaded socket 63 therein for detachably re 
ceiving the threaded shank 64 of a reamer 65 
which is rotatable with the conveyor. The 

.3 

reamer shown in the drawings includes an 
elongated body 66 having its lower end in 
verted V-shape to snugly receive rotary 
grinders or bits 67 which are substantially 
cone-shape and have-their cutting faces 68 
extending beyond the sides of the‘body for 
reaming a hole of a diameter to accommodate 
the conveyor 46 as it moves downward- The 
body 66 of the reamer is spaced from the sides 
of the well as it is formed and has rotary ?n~ 
ishing bits 69 projecting beyond the body to 
a vertical plane in alignment with the cutting 
face 68 of the bits 67.‘ The ?nishing bits en 
gage the wall of the well and cut any .part 
not cut by the bits 67. The type of reamer 
being old in the art, it is not thought neces 
sary to go into the detail construction other 
than to make clear that the same is capable 
of drilling through all kinds of material 
which might be expected when drilling for 
oil, and that it is intended to rotate with the 
conveyor 46 and ream a hole of a diameter 
to receive the said conveyor. ‘ 
In operation, a hole of a sufficient depth is 

dug to receive a well casing section 70 which 
has its'interior surface provided with ?at 
surfaces 81 of a con?guration to slidably re 
ceive the bucket 25 and housing head and pre 
vent rotation of these parts with respect to 
the casing. The exterior of the casing is an~ 
nular to ?t the inner wall of the drilled well. 
The drilling unit is then lowered through the 
casing section until the reamer strikes the 
bottom of the well which we shall assume is 
slightly below the end of the casing section. 
The current to the motors 14 and 38 is turned’ 
on as is the compressed air to the cylinder 53. 
The motors impart rotation to the conveyors 
24 and 46 and in turn to the reamer 65 and 
bits 58, the bits having been extended by the 
admission of compressed air to the cylinder 
53. The reamer will of course drill down 
ward as the weight of the drilling apparatus 
is supported thereby which bores a hole of a 
diameter equal to the diameter of the con 
veyor 46. The material drilled thereby backs 
up into the well and is picked up by the con 
veyor 46 and lifted through the space be 
tween the inner and outer walls of the hous 
ing head 10. As the drilled material reaches 
the top of the housing head, it is picked up 
by the conveyor 24 and forced into the bucket 
25 where it accumulates until it has fully 
packed the bucket. The motors are now shut 
off and the bucket hoisted to the surface by 
pulling upward upon the cables 31. The con 
veyor 24 moves upward with the bucket and 
serves to prevent the accidental dropping of 
any material through the lower open end of 
the bucket during the hoisting operation. 
Upon reaching the surface, the latch 29 is un 
fastened, and the sections of the bucket swung . 
open upon their hinge joint 28 whereupon the 
contents of. the bucket is released. The sec 
tions are locked together and the bucket low 
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ered back into the well and by reason of the 
snug ?t between the bucket and the casmg 
70. the conveyor 29 will" telescope the square 
end of the sleeve 21 whereupon the conveyor 
is again in position for operation. ' 
Following behind the reamer 65'are the bits 

58 which enlarge the diameter of the well hole 
)VGI‘ the diameter cut by the reamer end and 
which facilitates the gradual sinking of the 
well casing sections. These casing sections 
are supported upon the surface of the well 
and are released to drop down after the hous 

“ ‘ing head nears the end of the casing where 

15 
ipon the casing section is dropped down over 
the housing head and conveyor 46 and held 
until the drilling umt has progressed with re 

.' spect thereto. vThe material ‘cut by the bits 
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58 is carried up with the column of material 
from the reaming operation and forms a part 
:hereof. . v 

When the well has been completely drilled 
the sections 70 of the outer casing 10 remain 
in place, while the interior drilling equip 

-. ment is removed. The inner faces of the sec 
tions 70 of said outer casing 10 are formed 
with polygonal faces 10a extending longi 
tudinally thereof. After the withdrawal of 
‘the drilling equipment the inner well casing 
73, consisting of tubular sections coupled to 
each other, is lowered into position. The 
lowermost section of this inner casing 7 3 car 
vies a head 71, which is detachably connected 
thereto by the screw threaded joint 72, and 
the external face of this head is formed with 
polygonal faces to interlock withthe polyg 
onal faces 10a of the sections 70, and with 
polygonal faces 71a formed on the inner sur 
face thereof, to interlock with any equipment 
lowered into the well during dueling and 
after completion of the same, for any pur 
pose. This head 71 concentrically spaces the 
inner casing 73 from the outer casing, thus 
providing a casting chamber in which con 
crete or other plastic material 74 may be 
poured, to form an enclosing wall around the 
inner casing 73. After this has been done the 
outer casing consisting of the sections 7 0 may 
be withdrawn. ' r _ 

lVhile I havejdescribed what I deem to be 
the most desirable embodiment of my inven 
tion, it is obvious that many of the details 
may be varied without in any way departing 
from the spirit of my invention, and Ivthere 
fore do not limit myself to the exact details of 

5 construction herein set forth nor to anything 
less than the whole of my invention limited 

' . only by the appended claims. 

60 

at is claimed as new is :— ; w 

1. In an apparatus of the class described, 
a tubular housing head having a duct extend 
ing longitudinally therethrough, drilling ele-' 
ments rotatably suspended from said house 
ing head to bore a hole of a diameter to allow 
a well casing to be lowered into a Well hole 

“(as the same is formed, a. rotatable conveyor 
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for lifting the drilled material cut by ‘said 
drilling elements and forcing the same up 
ward through said duct, driving means for 
rotating said drilling elements and said con 
veyor in unison, and a bucket separable from 
said housing head for receivingthe drilled , 
material as it passes out through the top of 

, said duct and which maybe raised and low-r‘ 
ered in a well hole independent of said hous~ 
ing head, ' 

2. In a. well drilling apparatus, a tubular 
housing, drilling means extending below the 
bottom of said housing for boring a hole of 
a diameter to receive the same, a bucket sepa 
rable from said housing and disposed above 
the same, ‘conveyor means forlifting the 
drilled material upward through said hous~ 
ing into said bucket, and cables attached to 
said bucket by which the same may be lifted 
from and lowered into position with respect 
to said housing, and driving means for said 
conveyor and drill. 1 ' 

3. A well drilling apparatus comprising 
an outer tubular casing, an inner tubular cas 
ing in spaced relation to said outer tubular 
casing to provide a passage between the same, 
a spiral conveyor journalled in said inner 
casing and depending therefrom, drilling ele 
ments carried by the lower end of said spiral 
conveyor, a second spiral conveyor journalled 
above the top of said inner casing, motor 
driven means contained within‘. said ‘inner 
casing and operatively connected to said 
spiral conveyors to rotate them and having 
connection with the drill, and a bucket hav 
ing an open bottom suspended above said 
second spiral conveyor whereby 
drilled by said drilling elements is lifted by 
the ?rst spiral conveyor and forced upward 
through the passage to the second upper 
spiral conveyor which causes the same to 
enter said bucket. 
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4. A well drilling apparatus comprising a . 
housing head having a longitudinal passage 
extending th-erethrough, a rotary spiral con 
veyor j/ournalled in the lower end of said 
housing head and depending therefrom, 
drilling elements carried by the lower'end of 
said conveyor, a rotatable shaft journalled in 
the top end of said housing head, driving 
means contained within said housing head 
and operatively connected to said rotary 
spiral conveyor and said rotatable shaft, a 
bucket suspended above said housing head, a 
spiral conveyor turnably carried by said 
bucket and removably connected to’ said ro 
tatable shaft to turn therewith, and hoisting 
cables attached to said bucket by which the 

110 

same‘ may be withdrawn from a well hole - 
independent of said housing head. 

5. A well drilling apparatus comprising a 
hollow housing head having a passage there 
through, a. chambered structure, adapted to be 
supported above said passage, means near the 
lower end of said housing head for drilling 
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a well hole and a spiral __gpnveyor above said 
means acting to transport thepdrilled sub 
stance through said passage and into the 
chamber of said structure, said structure be 
ing movable independently of said housing 
head longitudinally of the well hole. 5 

6. A well casing, a debris-receiving recep 
tacle movable vertically in said casing and 
means for preventing relative rotative move 
ment between said casing and said receptacle. 

7 . A well casing, a debris-receiving recep~ 
tacle movable vertically in said casing and 
means for preventing relative rotative move 
ment between said-casing and said receptacle 
and elevating means for ?lling said recep 
tac e. 

8. A well casing, a débris-receiving recep 
tacle movable vertically in said casing and 
means for preventing relative rotative move 
ment between said casing and said receptacle, 
said means comprising coacting polygonal 
faces on said casing and said'receptacle. 
"9. A well casing, a debris-receiving recep 

tacle movable vertically in said casing and 
means for preventing relative rotative move¢ 
‘Intent between said casing and said receptacle 
and elevating means for ?lling said recep 
tacle, said means comprising coacting polyg 
onal faces on said casing and said recep 
tacle. ' 

10. A well casing, a debris-receiving recep 
tacle movable vertically in said casing and 
means for preventing relative rotative move 
ment between said casing and said receptacle 
and elevating means for ?lling said recep 
tacle, a rotary drill, spiral elevating means 
above said drill for lifting debris into said 
receptacle. 

' In testimony whereof I have a?ixed my 
signature. 

RICHARD P. SIMMONS. 


