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Claims. 

This invention elates to certain new and use 
ful improvements in the art of exploring bore 
holes in the earth's Surface and it has particul 
lar reference to apparatus designed to Visibly 
disclose at the Surface the nature of the for 
mations during actual drilling operations, 
The principal object of the invention is to 

obviate the time and expense of making tests 
by taking cores and samples which requires that 
the tools be Withdrawn from the hole each time 
such a test is made. The present invention af 
fords suitable indicating or signalling means 
located on the surface near the point of Oper 
ations to visibly or otherwise disclose the nature 
of the formation continuously Without Suspend 
ing drilling Operations, 

Heretofore when drilling bore holes in Search 
of minerals, petroleum and gas, particularly 
when drilling such holes with a rotaly drilling 
device, it has been necessary, as Stated, in order 
to make suitable tests of the formation, to 
stop the drilling operations and remove the drill 
ing mechanism from the hole and then reinsert 
a mechanism for taking core, electrical testing 
or other mechanism; securing the desired infor 
mation; removing said equipment; re-inserting 
drilling mechanism and proceeding With the 
hole, This results in considerable delay SO that 
the time required to bore the hole may be Sev 
eral times as great as would be required if the 
drilling could proceed without interruption. 
The present invention provides for the making 
of observations to test the formations at the 
bottom of the hole while the drilling proceeds, 
This invention provides a number of advan 

tages:-First, that the drilling proceeds unin 
terruptedly; and secondly, that the drilling can 
be stopped in the desired formation at any 
depth and without danger of drilling through 
the formation. This latter advantage is very 
important in the drilling of oil and gas Wells 
because if the wells are unknowingly drilled too 
deeply, they may drill into a water bearing 
formation below the oil or gas bearing Sand 
and thereby make difficult or prevent the Com 
pletion of a commercial Well. 
With the foregoing objects as paramount, the 

invention has particular reference to its Salient 
features of construction and arrangement of 
parts which will become manifest as the de 
scription proceeds, taken in connection. With 
the accompanying drawing, wherein:- 
The figure illustrates the invention applied, 

in which the drill stem of a Standard rotary 
boring machine is shown, together with the 

(C. 5-82) 

conventional rotary table constituting the drill 
ing mechanism. 

In the figure, 1 designates the rotary drill 
Sten usually made of Steel tubing. This drill 
Stem is lined with an insulating liner 2, which 
extends below the bottom limit of the drill stem 
1 and engages the metal drill bit 4. This liner 
also Serves as a bushing to insulate the mud 
and Water SWivel 5, from the drill stem proper. 
The rotary table is designated in the figure at 
2a, through which passes the conventional Kelly 
joint 2b. 
A conducting liner Consisting of a metallic 

tube 3, paSSes the entire length of the drill stem 
inside of the insulating liner 2, and makes metal 
lic connection betWeen the mud and Water 
Swivel 5 and the metallic bit 4, So that an elec 
tric current can be made to pass from the bat 
tery 6, through the SWivel head 5, to the drill 
bit 4. The electric current then flows into the 
earth around the bit 4, returning through a low 
resistance ground connection 7 through the am 
meter 8 to the battery 6. 

It is obvious that an insulated Wire may be 
run through the drill Stem and connected be 
tWeen the SWivel head and bit With good results. 
A voltmeter 9 is connected across the battery 

6. If the Voltage acroSS the battery is substan 
tially constant, Such aS Will be the case pro 
vided the battery is of Sufficiently large capacity 
and as Will be indicated by the voltmeter 9, the 
amount of current flowing from the bit 4 into 
the ground Will be determined by the resistance 
of the ground near the bit; because the greater 
portion of the electrical resistance in the cir 
cuit will be in the vicinity of the bit. This is 
clear, because the electrical connection from the 
battery to the bit is entirely metallic and conse 
quently has very low resistance, and the return 
path from the bit to the ground connection 7 9 
is of large cross-section, except in the immediate 
vicinity of the bit. The ground connection 7 is 
deliberately made of ioW resistance by use of a 
large number of metal rods driven into holes 
filled with charcoal and Salt or other means of O) 
securing a low resistance ground connection. 
With this arrangement most of the resistance in 
the circuit is in the vicinity of the bit and Sub 
stantially all the changes in resistance occur 
around the bit. 
Instead of making a ground connection at 7 

the electrical connection can be made to the out 
side of the drill Stem 1 by means of a suitable 
sliding electrical contact on a turned Surface of 
the drill stem and With equally good resultS. 
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The well known. Wheatstone's bridge or an 

ohmmeter may be connected into the electrical 
circuit instead of the voltmeter, ammeter and 
battery, 

Also, equally good results may be obtained by 
using the heavy metallic liner 3 inside the in 
sulating tubing 2, and thus Securing Sufficient 
strength of the drill stem to permit the Omission 
of the outside tube 1. With Such an arrange 
ment, of course, an outside ground connection 
such as 7 must be used. Also, either direct or 
alternating current may be used. 
The invention is operated as follows: The bore 

hole is started in the usual manner and drilling 
proceeds by rotating the drill stem with the 
usual type of driving mechanism (not shown) 
and as the bit goes down, the voltmeter 9 and 
ammeter 8 are observed continuously, also, nota 
tion is made of the depth of the hole by obServ 
ing the position of the drill stem. This in 
formation can be secured either manually or by 
means of suitable recording mechanisms for not 
ing these Several observations. 
As the drilling proceeds the variation in the 

ratio of the voltage divided by the current Will 
be a measure of the variation in resistance at 
the drill bit in the bottom of the bore hole. 

If the bit is drilling in a formation which has 
low electrical resistance because of high 
mineralization and high Water content, Such as 
well clays, this ratio will be low. Likewise, if 
the bit passes into a sand formation or Sand 
stone containing salt or other mineralized 
water, the observed ratio will continue to be 
low. If, on the other hand, the bit paSSes into 
a formation such as sandstone, containing oil 
or gas, which are insulators, the resistance in 
the vicinity of the drill bit Will immediately rise 
with a consequent pronounced decrease in Cur 
rent, thus indicating the presence around the 
drill bit of a formation filled with oil or gas. 
The drilling can then be stopped, the drilling 

mechanism removed, the hole lined with Suit 
able casing and prepared for producing the oil 
or, gas which has been found. 

Manifestly, the construction shown is capable 
of some modification and such modification as 
is considered. Within the Scope and meaning of 
the appended claims is also considered within 
the spirit and intent of the invention. 
What is claimed is: 
1. A method for continudusly exploring bore 

holes during process of drilling, which consists 
in causing an electric current to flow through a 
conductor insulated from the drill stem of the 
hole drilling mechanism and connected to the 
drill bit to cause the current to foW from the 
drill bit into the earth from which Said current 
is collected and then causing the current to pass 
through measuring instruments for purposes of 
observation. 

2. A method for exploring the bottom of bore 
holes while in the process of drilling, character 
ized by causing an electric current to paSS into 
the Swivelhead of the rotary drill stem of the 
hole drilling mechanism, thence through a me 
tallic conductor insulated from the earth, to the 
drilling bit, whereby the current will pass from 

1,927,664 
the drilling bit to the earth, thence to an elec 
trical contact through electrical instruments to 
the point of origin and observing the variations 
in the current and in the voltage in time rela 
tion to the depth of the bore hole as the drill 
ing proceeds. 

3. A mechanism for exploring the bottom of 
bore holes comprising a drilling mechanism in 
combination with a drill stem having a metallic 
drill bit at bottom end insulated from Said drill 
stem, means for making metal electrical connec 
tion to said drill bit from a point at the top of 
Said bore hole, means for making electrical con 
nection to ground outside of Said bore hole and 
means for observing the variation in resistance 
between said connection to drill bit and said 
ground connection as drilling proceeds. 

4. A mechanism for exploring the bottom of 
bore holes comprising a drilling mechanism in 
combination with a drill stem, means for pro 
ducing an electric current, means for passing 
said current through the drill stem to the drill 
bit, Whence it flows into the earth, means for 
collecting said current at the surface of the 
earth and means for measuring said current. 

5. A mechanism for continuously exploring 
bore holes While in the process of being drilled, 
Said mechanism Comprising a Source of electric 
current in combination. With a rotary drilling 
machine, Said drilling machine being provided 
with a drill stem containing a conducting liner 
being connected at the top of the ground to the 
Source of electric current and to a metallic drill 
bit so that said current may pass through the 
drill stem to the drill bit without flowing into 
the earth before it reaches the drill bit, means 
for collecting Said current outside of Said insu 
lator near the surface of the ground, means for 
measuring and recording the amount of said 
current and the amount of potential necessary 
to produce the Same and means for determining 
the depth of the hole as the drilling proceeds in 
time relation to the current and potential meas 
urementS. 

6. A method of exploring bore holes during 
the process of drilling, which includes the step 
of passing an electric current through the drill 
Stem of Said mechanism to the drill bit of said 
mechanism, insulating the electric current from 
the earth until it reaches said drill bit, to cause 
said current to flow into the earth through the 
drill bit, making connection with the earth for 
return of Said current and observing variations 
in Said current as drilling proceeds. 
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7. A method for exploring bore holes during 1. 
the process of drilling which include the steps 
of initially making electrical contact at the top 
of the ground by means of an electrical conduc 
tor connected to the metallic drill bit of said 
mechanism, insulating Said drill bit from the 
drill stem of said mechanism but maintaining 
contact with the earth at the bottom of the bore 
hole, making electrical contact with the earth 
outside of the bore hole and observing the varia 
tion in resistance between said insulated con 
ductor and Said earth contact as drilling of the 
hole proceeds. 

JOHN C. KARCHER. 
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