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11. Claims. 
The invention relates to a method of, and ap 

paratus for, drilling oil wells, and more particu 
larly to a method and apparatus particularly 
adapted for use in drilling wells in localities 

5 where "heaving' shale is encountered. 

0. 

20 

30 

35 

40 

30 

X 

One of the problems in the development of 
new oil fields arises from the likelihood of en 
countering a shale stratum before striking oil, 
which usually occurs after the boring has at 
tained great depth. It is a generally accepted 
theory that the visible supply of oil would be 
enormously increased were it possible to drill 
through such a stratum of “heaving' Shale. 
To the present time, no practical method or 
apparatus has been suggested which enables 
the continuation of the drilling cperation. When 
"heaving’ shale is once encountered. This has 
resulted in the uniform practice under Such con 
ditions of abandoning all drilling operations, 
irrespective of the cost of the work prior to that 
time. 
While it is a common practice when drilling 

for oil, to provide the bore with a lining casing 
for various purposes, the usual methods of ap 
plying Such casings have been found not to be 
adaptable for use With conditions resulting from 
the presence of "heaving', shale, since when it 
is necessary to pull the drill and its rod from 
the bore for the purpose of inserting the casing, 
the portion of the bore passing through the 
Shale Stratum will be closed by the movement 
or expansion of the shale before the casing 
can be Set. 
With the above conditions in mind, I have 

provided a method and an apparatus for the 
practice of the method, by which a section of 
Casing Inay be set. Without pulling back the drill 
and Without allowing Sufficient time for the 
shifting Or SWelling of the shale to an extent 
to require re-drilling or to interfere with the 
Setting of the casing. 
To secure the desired results, it is essential 

that a casing length be advanced with the drill 
head during the drilling operation, and that 

; the circulation of the water for removing the 
cuttings continue during the advancement of 
the drill and its aSSociated casing length. When 
the drill has penetrated the shale stratum for 
a distance determined by the length of the cas 
ing section, the drilling operation is interrupted 
and the power of the pumps is utilized to set 
the casing, the circulation of Water during this 
interval being interrupted. 

It is essential that the casing length carried 
by the drill head be of less diameter than the 
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standard casing used in lining the bore, and 
that it be capable of being expanded to a diam 
eter substantially co-extensive with that of the 
regular casing to permit the pulling back of the 
drill for the purpose of mounting another length 60 
of expansible casing in relation to the drill 
head, and the incidental sharpening of the bit, 
preparatory to the resumption of the drilling 
operation. Underreaming of the bore may be 
resorted to if desired or if found necessary. 65 
While the drill may be some feet in advance 

of the lower edge of the expansible casing, this 
is immaterial, since even if the "heaving” shale 
fils che bore below the expansible casing, it 
may be readily iremoved upon the Succeeding 70 
drilling Operation. 
The action of “heaving” shalle does not pro 

ceed sufficiently rapidly to interfere with the 
movements of the casing Section carried by the 
drill head, so that after the initial penetration 75 
of the lower edge of the expansible casing Sec 
tion, this section serves to effectively prevent 
such movement of the shale about the casing as 
would obstruct the boring. 
By utilizing hydraulic power for setting the 80 

casing, which setting involves its expansion to its 
maxinunn diameter and its attachment to the 
casing Section next above it in the bore, the 
casing may be readily expanded by a progreSSive 
action which Will overconne any preSSure from 85 
the shale. 
By the method of the invention, a shale 

stratum, irrespective of its thickness, may be 
pierced by a series of repeat operations by drill 
ing methods ordinarily used, excepting as to the 90. 
effecting of a temporary casing off of the bore 
Simultaneously with the penetration of the drill 
into the shale and a Subsequent enlargement of 
the casing section used for this temporary casing 
off of the bore, to permit the pulling out of the 95 
drill and the re-introduction of the drill and 
another expansible casing length to permit the 
continuation of the drilling operation. 

In the practice of the method of the invention, 
I employ, in connection. With the drill and the 100 
drill rod, a supporting structure for a length of 
expansible casing adjacent the drill head which 
is SO constructed as not to interfere With the 
turning of the drill or the maintenance of a cir 
culation of water for removing the cuttings as 105 
they are made by the drill. This apparatus 
embodies therein an hydraulic cylinder, the pis 
tion of which supports a Wedge acting upon 
spring arms engaging the inner Surface of lon 
gitudinal convolutions of an expansible casing 
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section, such convolutions being utilized to re 
duce the diameter of the casing section to permit 
its passage through the upper ordinary or ex 
panded casing sections while affording adequate 
space exteriorly of the corrugated section for the 
upflow of the circulating water and the cuttingS 
in Suspension therein. 
The construction of the arms and the Wedge 

acting thereGin are SULch a S to enSure a pro 
gressive expansion of the corrugations of the 
casing section, thus permitting the application 
of the maximum power applied through the 
wedge to Srnal areas of the casing and avoiding 
any material variation in its diameter through 
out the length of the expanded casing, although 
the form of the arms is such that the lower por-. 
tion of the casing will be expanded to a slightly 
greater extent than toward the top thereof. 
The aims above referred to are also utilized 

in transmitting power for turning the drill. 
The cylinder, the piston rod and Wedge are 

also so constructed as to form a part of the cir 
culating water channel and to permit the di 
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version of the circulating water from the portion 
of the drill rod, adjacent the bit, to the hydraulic 
cylinder following the stoppage of the drilling 
operation and during the setting of the ex 
pansible casing. 
Each expansible casing Section, at itS opposite 

ends, is provided with exterior and interior 
means to permit the attachment of adjoining 
sections together to ensure the desired continu 
ity as well as the support of these sections of the 
boring casing. 
The expanding means, including the Wedge, 

the cylinder and the piston and its rod, are, dur 
ing the drilling operation, maintained in a posi 
tion to permit the actuation of the wedge when 
desired, by the resistance to downward move 
ment of the wedge by the expanding Spring arms. 
The invention consistS in the novel Steps and 

practices, and in the novel features of construc 
tion and combination of parts in the apparatus 
used, all as hereinafter set forth and described 
and more particularly pointed out in the claims 
hereto appended, 

Referring to the drawing, 
Fig. 1 is a vertical section upon a greatly re 

duced scale illustrating the method of the in 
vention and an embodiment of the apparatus 
used; - 

Fig. 2 is a section on the line 2-2 of Fig. 1; 
Fig. 3 is a section on the line 3-3 of Fig. 1; 

and 
Fig. 4 is a longitudinally condensed view upon 

a reduced scale, and partly in vertical section, of 
a length of collapsible casing. 

Like numerals refer to like parts throughout 
the Several ViewS. 

In drilling oil Wells, a drill head is used which 
is advanced , and turned by means of a hollow 
drill rod through which water is constantly de 
livered through openings in the drill head adja 
cent the bit, this water passing upwardly through 

5 the bore and carrying with it, in suspension, the 
Cuttings from the drill. A common practice is 
to drive a casing, in Suitable lengths, through the 
top of the bore, this casing being of a diameter 
to provide space about the drill rod for the flow 
Of the circulating Water. This practice forms 
a part of the method of my present invention, 
which departs from the usual practice in the 
respects that when encountering shale, the drill 
is pulled back in the usual manner and the drill 
rCid is provided, intermediate its lowermost end 
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and the drill head, with means by which a cas 
ing, of smaller diameter than that ordinarily 
used in a bore of the diameter of the ordinary 
CaSing, but capable of being expanded to a di 
anineter approximately that of said other casing, 
is mounted just above the drill head. The mech 
anisms Supporting this expansible casing length 
are provided with means by which said casing 
length may be expanded to its maximum diame. 
ter when required. 
The drill, rod, and other equipment, is then 

lowered in the bore until the diriil contacts with 
the shalle stratum, whereupon the dirili izng opera 
tion proceeds in the usual manner accompanied 
by the usual circulation of water for removing 
the cuttings. With this condition, as the drill 
penetrates the body of shale and before the shale 
has had an opportunity to move or swell, the 
contracted casing length is carried by the drill 
into the bCre, thus preventing any materiai 
dislodging, shifting or swelling of the shale as 
a result of the action of the water thereon or 
from any other cause. This operation continues 
until the drill has advanced to a point where the 
top of the expansible casing length is closely 
adjacent the bottom of the regular casing, 
Whereupon drilling is stopped and the mech 
anism UlSed for expanding the casing is actu 
ated by the application of the pressure for cir. 
culating Water, to this mechanism. 
When the casing has been expanded to its 

maximum diameter, the drill and the expansion 
mechanism are pulled out of the core, the ex 
painded casing remaining in position to prevent 
the clogging or blocking of the bore through 
Out its length until a new casing length is 
mounted in relation to the driil head and the 
above practices are repeated. In this manner, 
it is possible, during the sequence of operations 
of each repeat, by a Series of repeats, to pierce 
the Shale stratum and to provide, first, a ten 
porary, and then, a permanent, casing. 

If desired, immediately following the expan 
Sion of the casing length adjacent the dzil. 
head, the circulation of water may be resumed 
to facilitate the pulling back of the drili. 
While, in the practice of the method, the bit 

may be several feet in advance of expansible 
casing, this is inmaterial since it merely in 
Volves a re-drilling of this portion of the boro 
upon the Succeeding drilling operation, which 
may be quickly done. 
By using the above methods, which are ordi 

narily only required when the diriliing has pro 
ceeded to a great depth, possibly ten thousand 
feet, it is obvious that the immediate casing of 
the bore in the shale Straturn permits the conn 
pletion of the drilling operation through the 
shale in Succeeding stages by reason of the fact, 
that each portion of the bore is cased innae 
diately following the drilling operation. Were 
it not for this, experience has shown that the 
time required to pull back a drili and prepare 
it for the resumption of drilling operations, 
Would result in the closing of the bore by the 4. 
Shale So as to make it in possible to proceed 
With the drilling operation. . 
In fact, the common practice, as above stated, 

has been to abardoin diriliining Wikilere skake is; 
encountered, and salvage as much of the cas- ...: 
ing as possible. This former practice resulted 
in large losses, and, as stated, prevented access 
to what is believed to be an almost inexhaustible Supply of oil. 
In carrying on the method of the invention, 3. 
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1,981,525 
preferably employ an apparatus which will now 
be described. 

In the drawing, a fragmentary portion of an 
Ordinary drill head is shown at 10 and a por 
tion of the hollow drill rod at 11. Ordinarily, 
this di'ili rod is connected directly to the drill 
head by means of screw threads. In the appa 
ratUS of the invention, the dirii rod is connected 
by means of Screw threads to the head 12 of an 
hydraulic cylinder 13, Within which is a piston 
14 having a hollow piston rod 15 passing through 
the pistC2 i4 and communicating through a tal 
pered port 16 with the interior of the drill 
rod 11. 
Secured to the end 17 of the cylinder 13 are 

a plurality of Spring arms i8, adapted to be 
flexed outwardly to increase the diameter of 
an expansible casing length, by a wedge 19 
carried by the lower end of the piston rod 15. 
Each of the Spring arms 18 at one end there 

of is outwardly formed to afford Space for the 
reception of the wedge 19 during a normal 
drilling operation. The other end of each of the 
Spring arms is similarly outwardly formed to 
permit the Spring arms to resume their normal 
positions after the completion of the expansion 
of the casing length, so as to afford clearance for 
the passage of the arms, the drill haad and the 
bit through the casing when pulling out the 
drill. The portion of the spring arms inter 
mediate the bulged top and the bulged bottom 
portions thereof is oparative upon the expansi 
ble tube. The upper bulged portion is shown 
at 20 and the lower bulged portion is shown 
at 21. 
Adjacent and a hove the bulged portion 21 of 

the arms 18 a shoulder 22 is formed, the arms 
being screw threaded adjacent this shoulder 
for the purpose of permitting the attachment 
of an expansible casing length to these arms. 
The arns 18 are attached to the drili head 

by means of a fitting 23 having screw threads 
thereon co-operating with the Screw threads 
upon the drill head. One end of the armS i8 
is connected. With the end 17 of the cylinder, 
by means of interlocking tongues and grooves 
upon said arms and said cylinder end, as shown 
at 24, and these arms are held in relation to 
the cylinder by means of a metal band 25 en 
circiing all of the arms and holding them 
against movement in relation to the cylinder. 
his band 25 may be held in position by a 

driving fit with the arms, or may be secured 
in any desired manner in relation to the cylin 
der to permit the disengagement of the band 
from the arms for permitting the collapsing of 
the mandrel structure provided by the arms, 
when mounting a casing length in position to be 
Carried into the bore and set in a manner to be 
hereinafter described. 
The opposite ends of the arms are connected 

to the fitting 23 by means of co-operating 
tongues and grooves 26 upon said arms and 
upon said fitting, and are held in relation to 
said fitting by a band 27, corresponding with 
the band 25, operative upon the opposite ends 
of Said arms. 
The airins 18 preferably are of progressively 

increasing thickness from adjacent the bulged 
portion 20 at One end thereof to adjacent the 
bulged portion 21 at the other end thereof, so 
that with the flexure of these spring arms by 
the wedge nember 19 there will be greater ex 
pansion of the casing length toward the botton 
than toward the top thereof to compensate for 

3. 
the thickness in the material of said casing and 
avoid a progressive reduction in the diameter 
of the casing as a result of the use of a num 
ber of connected expansible casing lengths. 
This construction permits the addition of any 
desired number of casing lengths without any 
Substantial reduction in the diameter of the 
cased bore. 
The arms 18 are made of readily deformable 

Spring metal, one, or the inner face of which 
preferably presents a plane surface toward the 
Wedge 19, as shown at 28. The outer surface 
29 of each arm is curved upon a radius which 
Will ensure a substantially circular form of the 
Casing When expanded. 
The wedge member 19 may be made with fiat 

Wedging surfaces, there being one surface for 
each arm. 18. 
The arms 18 are preferably of the same width 

throughout the entire length thereof, the por 
tions of the arms intermediate ühe bulged end 
portions being in abutting relation to each 
other to avoid displacement of the arms and to 
develop the necessary torque during the opera 
tion of the drill. 
The drill head 10 is provided with the usual 

Water channel shown at 30, and carried by this 
head and projecting upwardly between the arms 
18 through an opening in the wedge 19 and into 
the hollow piston rod 15, is a tube 31 of a 
length to engage a go devil 32 and unseat it 
at the end of the piston movement so as to 
relieve the pressure within the cylinder 13 upon 
the completion of the stroke of this cylinder 
during the operation of expanding the casing 
length. 
Toward the end 17 of the hydraulic cylinder, 

is an inlet port 33 through which pressure may 
be applied to the under side of the piston 14 
preparatory to the mounting of an expansible 
Casing length upon the arms 18. 
The form of casing length used is shown in 

Fig. 4 of the drawing. It consists of a fairly 
heavy gauge metal tubing 34, the diameter of 
Which is reduced by the formation of longitudi. 
inal corrugations, shown at 35 in the drawing. 
The casing length may have a slight taper from 
top to bottom. About the outer surface of this 
casing length, at one end thereof, screw threads 
or circumferential tongues and grooves 36 are 2: 
formed. Upon the inner surface, at the oppo 
Site end thereof, similar screw threads or 
tongues and grooves 37 are formed. The sole 
function of the screw threads or tongues and 
grooves 36 and 37 is to provide interlocking : 
means, exteriory of each casing length, adapted 
to interlock With the co-operating tongues and 
grooves formed upon the inner wall of another 
Casing length. I refer to the use of screw 
threads because of simplicity in the production 
Cf these as compared with other forms of inter 
locking means. 
The Screw threads or other locking means 

need not be continuous, although they are so 
shown in the drawing. The longitudinal cor- i. 
rugations may be formed as a last step in the 
production of the casing lengths, and in so 
forming them, the entire tube will be drawn in 
Sufficiently to reduce its diameter to a point 
Where the tube may be readily passed through 
an expanded tube of the same type and still 
afford sufficient clearance within and about the 
corrugated portions for the flow of the circu 
lating water. 
The casing lengths used must be made of 
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4. 
readily deformable metal, but the material of 
the tubing is no part of my invention and is 
capable of wide variation. The cost of the 
material of such tubing is no factor. These 
tubes may range from six inches in diameter 
upwardly when fully expanded. 
In view of the Small scale of the various views 

of the drawing, no attempt has been made to 
preserve the relative proportions of parts. 
The procedure in drilling a well in accord 

ance with my invention is substantially as foll 
loWS:– 
In Fig. i. of the drawing, the croSS hatching 

at the opposite edges indicates a shale stratum 
S which has been partially pierced and cased. 
It will be understood that the drilling opera 
tion, prior to encountering shale, involves stand 
ard practices. Upon encountering the shale, 
such drilling operations are stopped, and the 
drill rod and disill pulled back and the drill head 
detached flon the drill rod. 
The cylinder 13 is connected with the end of 

the drill rod, and a fitting 23 is connected to 
the end of the drill head. The spring arms are 
then passed through a corrugated casing length 
and the bulged end 20 of Said arris is passed 
over the wedge 19 and connected with the cylin 
der end 17 by means of the interlocking tongues 
and grooves 24, the arms being held in this posi 
tion by means of the band 25. The lower bulged 
portion 21 is then passed over the fitting 23 and 
Secured thereto by means of the interlocking 
tongues and grooves 26 and the band 27. 
Wher positioning the expansible casing length 

upon the arms, its lower edge abuts the shoulder 
22 and the screw threads 37 interlock with the 
ScreW threads upon the arms adjacent said 
shoulder. 

Before connecting the spring arms with the 
fitting 23, the tube 31 is mounted upon the drill 
head and passed through the axially extending 
opening in the wedge 19 into the hollow piston 
14. When the parts are thus assembled, it is 
possible to proceed with the drilling operation 
in accordance. With the method of Inay invention. 
The drill is then lowered in the bore, the casing 
length 35 passing freely through the casing al 
ready set in the bore until the drill strikes the 

The drilling operation is then resumed, 
water being circulated through the drill rod, 
the piston rod, the tube 31 and the channel 30 
and discharged through the bit openings into 
the bore in the usual manner. 

It will be noted that as the drill penetrates 
the shale, a casing length 35 is advanced with 
the drill so that the continuous Wall of this con 
tracted casing length will present a barrier pre 
wenting the caving in of the Walls of the bore as 
the diri il progreSSeS. . . . . 

The time required in drilling through “heav. 
ing”. Shalle iS not great, and the action of the 
Shale is slow compared with the time required for 
the drilling operation. Consequently, a casing 
length 35 Will be positioned before there has 
been any Substantial contraction of the bore 
about it by reason of the action of the Shale. 
When the boring has proceeded to a depth which 
will bring the top of one casing length within 
a suitable distance from the botton of the 
casing jeigth through which it has just passed, 
which may resuilt in the overlapping of the caS 
ing by approximately a foot, the drilling op 
eration is interrupted, although the circulation 
of Water may be maintained for a short interval 
after the stoppage of the drill. The go devil 32 

1981,525 
is then dropped into the drill rod and ultimately 
seats upon the end of the piston rod 15. Where 
it passes through the cylinder head. So as to 
be exposed within the tapered port 16 of the 
cylinder head. This interrupts the flow of water 
through the hollow piston rod 15 and stops the 
circulation of the water for carrying the mud 
from the bore. The water pump is kept in Op 
eration so that the pressure of the Water acting 
upon the go devil will force it through the 
tapered port 16 by a slow movement of the pis 
ton until the water under pressure is admitted 
to the cylinder adjacent its head 12. Upon 
the seating of the go devil there Will be a rise 
in the pressure of the Water, but this pressure 
will be lowered immediately upon the opening 
of the port to admit the water to the cylinder. 
The piston may have a diameter of five or 

six inches, more or less, according to the size of 
the bore, so that considerable power is developed 
by the hydraulic cylinder. With the downward 
in ovement of the piston, the Wedge 9 is forced 
downwardly between the spring arms 18, which, 
as shown in dotted lines Fig. 1, Will bulge With 
the progress of the Wedge So as to conform 
thereto and thus permit the full power developed 
by the piston movement and by the wedge to be 
progressively applied to the corrugated portions 
36, thus ensuring the progressive expansion of 
the casing length with the movement of the 
wedge. Immediately following the paSSing of 
the wedge by each point of the casing length, 
the Spring aris Will reflex. 
As the piston approaches the limit of its down 

ward movement, the wedge in its entirety passes 
into the bulged portion 21 of the arms and thus 
permits all of the Spring arms to resume their 
normal position. The initial expansion of the 
arms engages the ScreW threads or other tongie 
and groove portions 36 thereof with the inner 
Screw threads or tongues and grooves 37 of the 
casing length immediately above. The screw 
threaded portion of the arms 18, adjacent the 
shoulder 22, will prevent deformation of the in 
iner screw threads 37 of the casing length by the 
power applied to the arms 18 While the casing 
is being expanded. 
As the piston 14 approaches the limit of its 

movement, the bottom of the go devil 32 engages 
the top of the tube 31 and is unseated so as to 
interrupt the application of power to the piston, 
water being permitted to flow through the go 
devil into the tube 31 so that, if desired, there 
Inay be a continued operation of the pump follow 
ing the expansion of the casing length for the 
purpose of maintaining the circulation of water 
for a sufficient time to facilitate the pulling out 
Of the drill. 
When the casing length has been Set, it is of a 
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diameter to permit the Withdrawal of the armS is: 
and the drill head through the casing, Since 
notwithstanding the outward flare toward the 
botton of the casing, the ninimuyin : diameter 
thereof will be sufficient to permit, the free pas 
Sage of the drill head and the arms through 
the expanded CaSing. ". 
The taper toward the bottom of each casing 

length results from the increased thickness of 
the Spring arms 18 toward the bulge 21, thereof. 
By providing this taper, the minimum diameter is 
of the cased bore in the shale Stratum will be 
equal to the maximum diameter of the ordinary 
casing above Said Stratun. Hence, the casing 
operation may be continued to any depth with 
out any such reduction in the diameter of the 
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1,981, 525 
cased bore as would interfere with the drilling 
operation and the flow of the Well. 
The above operation may be carried on in Suc 

cessive repeats until the shale stratum has been 
completely pierced, and the presence or absence 
of oil has been determined. 
After the piston 14 has been actuated in the 

manner described, it is necessary, before another 
casing length can be applied thereto, prepaira 
tory to a succeeding repeat of the drilling Opera 
tion as described, that the wedge 19 should be 
restored to its position adjacent the end of the 
cylinder. The port 33 is provided to permit the 
application of fluid pressure to the under side of 
the piston 14 to impart a reverse movement 
thereto and to said wedge. Said port also per 
mits the escape of any fluid from Within the 
cylinder below the piston, this action being in 
the nature of a venting of the cylinder. 

It Will be noted that, in the manner above de 
scribed, a casing length is advanced with the 
drill so as to ensure a progressive casing off of 
the bore while maintaining a continuous circula 
tion of Water about the casing length for re 
moving the cuttings, and either keeping the 
space about the casing length clear of Such 
cuttings or providing space between the lower 
edge of the casing length and the drill into 
which small particles of shale may fall. 
Upon the completion of this stage of Simulta 

neous drilling and temporarily casing the bore, 
the casing is expanded to form a permanent 
casing through which the drill head and the 
other parts of the drilling mechanism may be 
pulled back preparatory to a repetition of the 
steps of this method. 
The actual drilling and permanent setting of 

the casing length should require approximately 
a minute per foot of bore, so that the time in 
terval during which the shale can be active to 
an extent to interfere with the drilling and cas 
ing off operation, is so limited as to preclude 
difficulty from this source. This will be readily 
appreciated when it is realized that after each 
drilling and casing operation is completed, it 
may require from four to five hours to pull out 
the drill, sharpen it and again run it into the 
bore preparatory to the next drilling operation. 
With this longer time interval, it is obvious that 
after each drilling operation involving the 
method of the invention the bore will be com 
pletely closed before the drilling operation could 
be resumed. 

It is obvious that the details of construction 
of the apparatus used in the practice of this 
method, as shown in the accompanying drawing 
and herein described, may be varied without 
departing from the spirit and scope of the in 
vention. 

Having described the invention, what I claim 
as new and desire to have protected by Letters 
Patent, is:- 

1. The herein described method of drilling oil 
Wells which consists in progressively advancing 
a collapsed casing length into the bore simulta 
neously with, and adjacent, the drill, whereby a 
temporary casing of a diameter less than, and 
for a progresisvely increasing length of, the 
bore, is provided adjacent the drill, maintaining 
a circulation of water into and from the bore and 
about Said casing length, stopping the drilling 
operation, interrupting the circulation of Water, 
and expanding the casing length to provide a 
permanent casing for a length of bore, immedi 

5 
ately following the completion of the drilling 
Operation. 

2. The herein described method of drilling oil 
Wells consisting in piercing a stratum of heaving 
shale by a sequence of repeat operations, each of 
which consists in progressively advancing a col 
lapsed casing length into the bore simultaneous 
iy With, and adjacent, the drill, whereby a tem 
porary casing of a diameter less than, and for 
a progressively increasing length of, the bore, is 
provided adjacent the drill, maintaining a cir 
culation of water into and from the bore and 
about Said casing length, stopping the drilling 
Cperation, inte:"Yupting the circulation of water, 
eXpanding the casing length to provide a per 
Inaheint Casing for a length of bore, immediately 
following the completion of the drilling opera 
tion, and pulling out and running in the drill 
and its appurtenances between the succeeding 
repeat operations. 

3. An apparatus for drilling oil Wells embody. 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a pis 
ton. Within Said cylinder, a hollow piston rod, a 
fitting having means whereby it may be at 
tached to a drill head, a plurality of spring arms 
adapted to engage longitudinal corrugations of 
a casing length, means connecting one end of 
each of Said arms respectively with said cylin- 105 
der, and the other end of each of said arms re 
Spectively. With said fitting, a wedge, carried by 
Said piston rod, having an axial opening there 
through, and positioned within and acting upon 
Said Spring arms, a pipe connection extending 110 
from Said fitting through the opening in said 
Wedge and having a telescopic connection with 
Said piston rod, and means whereby the port in 
Said cylinder head may be closed, said means 
being adapted to engage said tube and be un 
Seated toward the conclusion of piston move 
ment. 

4. An apparatus for drilling oil wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 120 
may be connected with a hollow drill rod, a pis 
ton. Within Said cylinder, a hollow piston rod, a 
fitting having means whereby it may be attached 
to a drill head, a plurality of spring arms adapt 
ed to engage longitudinal corrugations of a 
casing length, each of said arms having a bulged 
portion adjacent each of its ends, means con 
necting one end of each of said arms respec 
tively with said cylinder, and the other end of 
each of Said arms respectively with said fitting, 
a Wedge, carried by Said piston rod, having an 
axial opening therethrough, and positioned with 
in and acting upon Said Spring arms, the bulged 
portions of Said arms affording space for the 
reception of Said wedge, a pipe connection ex- 35 
tending from Said fitting through the opening 
in Said Wedge and having a telescopic connec 
tion. With said piston rod, and means whereby 
the port in Said cylinder head may be closed, 
Said means being adapted to engage said tube 140 
and be unseated toward the conclusion of piston 
movement. 

5. An apparatus for drilling oil wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a 
piston Within said cylinder, a hollow piston rod, 
a fitting having means whereby it may be at 
tached to a drill head, a plurality of spring arms 
of progressively increasing thickness from top 25t 
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6 
to bottom adapted to engage longitudinal corru 
gations of a casing length, means connecting 
One end of each of Said arms respectively With 
said cylinder, and the other end of each of 
said arms respectively with said fitting, a wedge, 
carried by Said piston rod, having an axial open 
ing therethrough, and positioned Within and act 
ing upon Said Spring arms, a pipe connection eX 
tending from said fitting through the opening 
in said wedge and having a telescopic connection 
with said piston rod, and means whereby the 
port in said cylinder head may be ciOSed, Said 
means being adapted to engage said tube and be 
unseated toward the conclusion of piston move 
ment. 

6. An apparatus for drilling oil Wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a 
piston within said cylinder, a hollow piston rod, 
a fitting having means whereby it may be at 
tached to a drill head, a plurality of Spring arms 
of progressively increasing thickness from top to 
bottom adapted to engage longitudinal corruga 
tions of a caSing length, each Of Said armS haW 
ing a bulged portion adjacent each of its ends, 
means connecting one end of each of Said arms 
respectively with said cylinder, and the other 
end of each of said arms respectively with said 
fitting, a wedge, carried by Said piston rod, hav 
ing an axial opening therethrough, and posi 
tioned within and acting upon Said Spring arms, 
the bulged portions of Said arms affording Space 
for the reception of said wedge, a pipe connec 
tion extending from said fitting through the 
opening in said wedge and having a telescopic 
connection. With Said piston rod, and means 
whereby the port in said cylinder head may be 
closed, said means being adapted to engage said 
tube and be unseated toward the conclusion of 
piston movement. 

7. An apparatus for drilling oil Wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a 
piston within said cylinder, a hollow piston rod, 
a fitting having means Whereby it may be at 
tached to a drill head, a plurality of Spring 
arms adapted to engage longitudinal corruga 
tions of a casing length, interlocking tongues and 
grooves upon said cylinder and upon one end of 
each of said arms respectively, a band engaging 
said arms and preventing the disengagement of 
said tongues and grooves, co-operating tongues 
and grooves upon said fitting and the other end 
of each of said arms respectively, a band en 
gaging said arms and preventing the disengage 
ment of said tongues and grooves, a Wedge, car 
ried by said piston rod, having an 2%ial opening 
therethrough, and positioned Within and acting 
upon said spring arms, a pipe connection extend 
ing from said fitting through the opening in 
said wedge and having a telescopic connection 
with said piston rod, and means whereby the 

3 port in said cylinder head may be closed, said 
means being adapted to engage Said tube and be 
unseated toward the conclusion of piston move 
ment. 

8. An apparatus for drilling oil Wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a 
piston within said cylinder, a hollow piston rod, 
a fitting having means whereby it may be at 
tached to a drill head, a shoulder adjacent said 
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means, and screw threads adjacent said shoul 
der, a plurality of Spring arms adapted to en 
gage longitudinal corrugations of a casing length 
having interior Screw threads adapted to inter 
lock with the screw threads adjacent Said shoul 
der, means connecting one end of each of Said 
arms respectively with said cylinder, and the 
other end of each of Said arms respectively With 
said fitting, a Wedge, carried by Said piston rod, 
having an axial opening therethrough, and posi 
tioned. Within and acting upon Said. Spring arms, 
a pipe conection extending from Said fitting 
through the Opening in Said Wedge and having 3, 
telescopic connection with Said piston rod, and 
means whereby the port in Said cylinder head 
may be closed, said means being adapted to en 
gage said tube and be unseated toward the con 
clusion of piston movement. 

9. An apparatus for drilling oil Wells embody 
ing therein a cylinder having a port in the head 
thereof, means carried by said head whereby it 
may be connected with a hollow drill rod, a pis 
ton within said cylinder, a hollow piston rod ex 
tending through said piston and the port in 
the head of Said cylinder, a fitting having means 
whereby it may be attached to a drill head, 
a plurality of spring arms adapted to engage 
longitudinal corrugations of a casing length, 
means connecting one end of each of said arms 
respectively with said cylinder, and the other 
end of each of said arms respectively with Said 
fitting, a wedge, carried by said piston rod, hav 
ing an axial opening therethrough, and posi 

· tioned within and acting upon said spring arms, 
a pipe connection extending from said fitting 
through the opening in said wedge and having 
a telescopic connection. With said piston rod, and 
means whereby the port in said cylinder head 
may be closed, said means being adapted to en 
gage said tube and be unseated toward the con 
clusion of piston movement. 

10. An apparatus for drilling oil Wells em 
bodying therein a cylinder having a port in the 
head thereof, and a vent port adjacent the end 
of said cylinder opposite said head, whereby 
fluid pressure may be delivered to the cylinder 
for imparting movement to a piston toward Said 
head, means carried by said head whereby it 
may be connected with a hollow drill rod, a pis 
ton within said cylinder, a hollow piston rod, 
a fitting having means whereby it may be at 
tached to a drill head, a plurality of spring 
arms adapted to engage longitudinal corruga 
tions of a casing length, means connecting one 
end of each of said arms respectively with said 
cylinder, and the other end of each of said arms 
respectively with said fitting, a wedge, carried 
by said piston rod, having an axial opening 
therethrough, and positioned within and acting 
upon said Spring arms, a pipe connection ex 
tending from said fitting through the opening 
in said Wedge and having a telescopic connec 
tion with said piston rod, and means Whereby 
the port in said cylinder head may be closed, 
said means being adapted to engage Said tube 
and be unseated toward the conclusion of piston 
movement. 

11. An apparatus for drilling oil wells em 
bodying therein a cylinder having a port in the 
head thereof, and a vent port adjacent the end 
of said cylinder opposite said head, whereby 
fluid pressure may be delivered to the cylinder 
for imparting movement to a piston toward 

80 

85 

1GO 

105 

15 

120 

25 

30 

35 

140 

145 

said head, means carried by said head whereby 150 



10 

5 

20 

25 

30 

35 

40 

1,981,525 
it may be connected with a hollow drill rod, a 
piston within said cylinder, a hollow piston rod 
extending through said piston and the port in 
the head of Said cylinder, a fitting having means 
Whereby it may be attached to a drill head, a 
shoulder adjacent said means and screw 
threads adjacent Said shoulder, a plurality of 
Spring arms of progressively increasing thick 
neSS from top to bottom adapted to engage lon 
gitudinal corrugations of a casing length, each 
of Said arms having a bulged portion adjacent 
each of its ends, interlocking tongues and 
grooves upon Said cylinder and upon one end of 
each of Said arms respectively, a band engaging 
Said arms and preventing the disengagement of 
Said tongues and grooves, co-operating tongues 

7 
and grooves upon said fitting and the other end 
of each of Said arms respectively, a band en 
gaging Said arms and preventing the disengage 
ment Of Said tonges and grooves, a Wedge, car 
ried by Said piston rod, having an axial Opening 
therethrough, and positioned within and acting 
upon Said Spring arms, a pipe connection ex 
tending from said fitting through the opening 
in Said Wedge and having a telescopic action 
With Said piston rod, and means whereby the 
port in said cylinder head may be closed, said 
means being adapted to engage Said tube and 
be unseated to Ward the conclusion of piston 
movement. 
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