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My invention relates to the art of forming in 
the ground holes which are referred to as wells, 
and relates particularly to a simple method aid 
apparatus whereby an electrode is moved along 
a line or path of travel extending down into the 
earth and an electric arc constitutes the means 
for removing the ground or earth formation by 
burning it away along the line of travel So as 
to form a hole which constitutes the Well. 

It is an object of the invention to provide a 
method and apparatus whereby an electrode is 
moved down into the earth on the lower end of 
a supporting member which may comprise an 
electric cable or other vertically elongated inein 
ber of Suitable strength, and an electric current, 
is conducted through a circuit including the 
earth, an arc formed between the earth and the 
lower end of the electrode, and the electrode and 
the current conducting part of the Supporting 
member. 

It is an object of the invention to provide an 
electrode for use in forming the arc and means 
for controlling the movement of this electrode 
along a downward path. So that the arc Will be 
formed between the lower end of the electrode 
and the earth therebelow to burn away the 
ground or earth formation to produce a hole, 
and whereby the upper end of the hole or well 
is sealed around the cable or Supporting member 
and the outlet of gases from the upper end of 
the hole is controlled. So as to maintain pres 
sure in the hole and against the formations to 
hold back fluids in the formations traversed by 
the hole. 
A further object of the invention is to provide C 

a method and apparatus for forming a Well, 
wherein the arc-sustaining electrode is connect 
ed to the end of a continuous conductor, and 
wherein the electrode is Supported or guided SO 
as to follow a predeteriained path of movement : 
by a member which is asseinoled along the coin 
ductor as the hole forging operation progresses. 

It is a further object of the invention to pro 
vide a method and apparatus for forming Wells 
wherein the supporting or guiding member for g. 
the electrode consists of meinbers which are aS 
sembled around the conductor So as to substan 
tially enclose the same, at least a part of these 
members having openings therein to provide a 
passage for a cooling medium. 

Further objects and advantages of the inven 
tion will be brought out in the following part 
of the specification, wherein detailed description 
of a preferred embodiment of the invention is 
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out limiting the invention defined in the ap 
pended claims. 

Referring to the drawings which are for illus 
&rative purposes only, 

Fig. is a schematic view showing an embodi 
ninent of the invention. 

Fig. 2 is an enlarged cross Section taken as 
indicated by the line 2-2 of Fig. 1. 

Fig. 3 is an enlarged fragmentary sectional 
View taken as indicated by the line 3-3 of Fig. 2. 

Fig. 4 is a perspective view of the lower end of 
One of the complementary tubular Supporting 
rheinbers. 

Fig. 5 is an enlarged fragmentary section show 
ing the electrode and the lower end of the Sup 
port to which it is connected. 
As shown in FigS. 1 and 5, I secure an electrode 
of electro-conductive and heat resistant ma 

terial, Such, for example, as carbon, to the lower 
end of an electric cable 2 which, in some prac 
tices of the invention, may be the sole means for 
Supporting the electrode . However, the inven 
tion also comprehends that the cable may be a 
component part of Supporting and guiding means 
44, the upper end of this supporting means 
being connected by links 2 to the hook 3 of 
the hoisting equipment ordinarily found in der 
ricks. By controlled operation of the hoisting 
equipment, it is possible to gradually lower the 

} Supporting means So that the electrode 0 
Will be moved downWardly at a proper rate for 
the performance of the well forming method. 
The upper end of the electrode ( is fitted and 

Secured Within a sleeve it of insulating material 
Which is connected by means of a coupling 5 
at the lower end of a tubular inember 6. The 
tubular member 8 consists of an outer pipe 
and an inner Wall & Which defines an axial Space 
E9 to receive the cable 2 which includes an in 
Sulated conductor 2d. The inner wall 8 also 
defines Within the pipe is passages 2 and 22 
Which communicate with a passage 23 in the 
electrode it. The lower end 23 of the conductor 
2) is eiectrically connected to the upper end of 
the electrode . 

the cable 26, containing the insulated conduc 
tor 28d, extends vertically upwardly and passes 
Over a sheave 23 and is wound upon a drum 26. 
A source of electrical power, shown as a gener 
ator 27, is connected to the ground 28 and is 
connected through a conductor 29, having a 
Switch 33 therein, With the electric current con 
ducting part of the Supporting means , con 
Sisting, in the present disclosure, of the conduc 

for the purpose of making a full disciosure with- 55 tor 23a of the cable 26. When the switch 30 is 
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closed, the generator 2 will be connected in 
series With the electrode and with the ground 
So as to form an electric arc in the space 3 be 
tween the lower end of the electrode 0 and the 
bottom 32 of the hole 33 which is being formed 
in the ground 28. Herein, the term 'ground' is 
intended to include all of those substances Which 
may be encountered below the Surface 34 by the 
electrode in its downward movement in the 
earth. 
As the downward movement of the electrode 

0 progresses, the cable 26 is gradually fed down 
ward and the vertical eXtension of the Support 
ing means is increased. Above the tubular 
member S the Supporting means coin; prises 
not only the cable 29, but also pairs of complemen 
tary tubular sections 35 connected in end to end 
relation by connectors 38. Each of the tubular 
Sections 35 is of semi-cylindrical form, as shown 
in FigS. 2, 3, and 4. Referring in particular to 
Fig.: 4, each of the sections 35 includes an outer 
Semi-cylindrical wall 32, an inner cylindrical Wall 
.38 arranged coaxially therewith, and radial walls 
39 disposed along a dia.netral plane and coni lect 
ing the vertical edges of the Semi-cylindrical walls 
3 and 38. The walls 3, 33 and 33 are arranged 
So, as to form a tube of the croSS-Section shown 
and defining a paSSage & C of arcuate croSS Sec 
tion. 
As shown in Fig. 2, a pair of the members 35 

are assembled around a portion of the insulated 
cable. 29, the inner semi-cylindrical Walls, 38 de 
fining a vertical passage to receive the conductor 
2. As shown in FigS. 3 and 4, the upper and 
lower ends of the Sections 35 have Setani-cylindric 
enlargements 4. When, as shown in . Fig. 3, 
an upper pair of the tubular members 33, in 
dicated by the numerals 35a, are placed in end 
to end engagement. With a lower pair of the neigh 
bers 35, specifically indicated at .35b, the Seini 
cylindric enlargements & form. ... adjacent collars 
Which fit into Semi-cylindric channels. 62 fol'Imad 
within complementary Seini-cyiindric connectors 
43 employed in pairs to provide the connectoi's 33 
of the Supporting means . The compleinentary 
members 3 are Secured together around the 
adjacent ends of the pairs of member's 35 and 
around the collar forming cylindric enlarge 
ments (, by bolts is 3. Sealing inenberS $5 are 
disposed between the ends of the neinberS S3 
to prevent leakage of fluids from the paSSages 33, 
which are connected in end to end irelation. 
To the upper end of the string of members 35, 

shown in Fig. 1, modified members 35, indicated 
Specifically as members 35c, are connected to the 
upper ends of the upper lost pair of inerinbei'S 
35 by means of a connector 36 indicated Specifi 
cally as 36G. The members 35c are of the general 
form of the part 35 Sihown in Fig. 4, but are 
shortened and are provided With laterally and 
downwardly extended tubular arms &S Under 
which the power portions of the links 3 pass. 
The members 3 c are hollow and the interio: 
spaces communicate with the upper ends of the 
spaces 8 in the members 35. The hollow arms 
46 define passages through which fiexible coin 
duits 47 and 48 may be connected to the upgei 
ends of the passages 33 of the Enenbers 35c, Si, 
and the passages 2, 22, and 23 at the lower end 
of the Supporting means , aS shown in Fig. 5. 
A cooling medium, Such as Water or brine, is forced 
by a pump 58, through the flexible conduit & 
and the leftward member 35c into one of the 
vertical paSSageS formed in the Supporting men 
ber 35 by the end to end arrangement of the pas 
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4. 
Sages 40 in the members 35 extended vertically 
along the left hand side of the supporting means 
i? and the passage 2 of the tubular member 6 
into one Side of the passage 23 in the electiode 

. This cooling mediurn thern passes out of the 
right hand side of the passage 23, thirough the 
passage 22, and the right hand paSSage of the 
Supporting means formed by the end to end 
arrangement of the passages 35 in the member's 
35 which lie along the right hand side of the 
supporting means , to the flexible conduit, 43 
which is connected to a stand pipe 52. The mem 
bers 35 and 6 protect the cable 2) from the 
high temperatures produced in the hole 33 by the 
arc formed in the Space 3, and the cooling 
medium is caused to flow through a path along 
and Substantially Surrounding the cable 2, there 
by preventing eXecessive rise in the teiperature 
of the cable and keeping the metal parts of the 
Supporting means cool. 
On the upper end of a pipe or casing 63, which 

extends down into the upper part of the hole .33, 
if provide control means for controlling the 
flow of gases from the upper end of the hole. 33. 
This control device 6 includes a pair of gates 
82 adapted to be closed, by hydraulic or me 
chanical actuators 33, around the cable. 35 if it 
is employed without the renaining, parts of the 
Supporting means , or around the members 35 
Should they be employed in the manner, shown 
in the drawing. From the side of the pipe 6i, 
in a plane just below the gates. 32, a pipe 65, is 
extended, for carrying off fluids which issue, fron 
the hole 33. The pipe 63 has therein a gate 
valve 66 for control of the flow of gases there 
through, whereby the pressure in the hole, 33 may 
be regulated, the purpose of this pressure, being 
to hold back fluids in the formations communi 
cating with the hole 33. 

I claim as my invention: 
i. In a means for forming a hole in the ground, 

the combination of: an electrode; conductor 
means connected to said electrode; a source of 
electric power; means for connecting said source 
of power to the ground and to said conductor 
means; means for Supporting said electrode and 
forming a channel to receive Said conductor 
means, said Supporting means having therein 
a passage for a cooling mediurn; means for mov 
ing said Supporting means; and means connected 
to said passage for delivering thereto a cooling 
mediurn. 

2. In a means for forming a hole in the ground, 
the combination of: an electrode; conductor 
means connected to said electrode; a source of 
electric power; means for connecting Said source 
of power to the ground and to said conductor 
means; means for Supporting said electrode and 
Said conductor means, Said Supporting, means 
comprising a plurality of tubular sections and 
means for connecting them together in Series and 
on opposite Sides of Said conductor means So, that 
Said Section Will Serve to guard Said conductor 
means, Said tubular Sections providing a pas 
Sage for a cooling medium; means for moving 
Said Supporting means; and means connected to 
Said paSSage for delivering thereto a cooling me 
dium. 

3. In a means for forming a hole in the ground, 
the combination of: a) electrode; conductor 
means connected to said electrode; a source of 
electric power; means for connecting said source 
of power to the ground and to said conductor 
means; means for Supporting said electrode and 
Said conductor means, said supporting means 
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Comprising elongated sections adapted to be ar 
ranged around said conductor means so as to 
Substantially enclose the same and means for 
connecting said sections so arranged in end to 
end relation, at least a part of said sections de 
fining a paSSage for a cooling medium along said 
conductor means; means for moving said support 
ing means; and means connected to said pas 
Sage for delivering thereto a cooling medium. 

4. In means for forming a hole in the ground, 
the combination of: an electrode; means for 
Supporting Said electrode; a source of electrical 
pOWer; means for connecting Said Source in Se 
ries with the ground and with said electrode; 
means for controlling the movement of Said elec 
trode so that an arc Will be formed between Said 
electrode and the adjacent ground and a hole 
Will be formed as the result of the burning effect 
of said arc converting the contiguous ground into 
products of combustion; and valve means for 
controlling the flow of fluids from the outer end 
of the hole so as to maintain a controlled pres 
Sure in the hole. 

5. A method of forming a hole in the earth, 
comprising the steps of: moving an electrode 
downwardly into the earth at a controlled rate 
of movement; forming an electric circuit includ 
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ing said electrode and the earth and applying to 
Said circuit electric current of such character as 
to produce between Said electrode and the earth 
an arc of a magnitude to cause combustion of 
and thereby volatilize the earth in the path of 
movement of Said electrode, the earth being thus 
changed from Solid natural state to gaseous and 
ash state; conducting a flow of the products of 
Said combustion out through the upper end of 
the hole formed by the burning of the earth as 
described; and controlling the rate of Said flow 
of combustion products out through the upper 
end of the hole in such relation to the rate at 
which said combustion products are formed as 
to thereby maintain a desired gas pressure in 
the hole. IRA. J. MCCULLOUGH. 
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