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2,910,133 
METHOD OF CONTINUOUS WELL LOGGING 

DURING DRILLING 
Roland B. Hudson and Robert N. Beck, San Angelo, Tex. 

Application December 11, 1952, Serial No. 325,476 
1 Claim. (Cl. 18:1-5) 

This invention relates to the continuous logging of oil 
wells concurrently with the drilling operation. 
Our invention further relates to an apparatus and 

method for the generation of an electrical pulse, the 
transformation of this pulse into a sonic or ultrasonic 
pulse of mechanical energy, the application of this me 
chanical energy pulse to the upper end of a metallic 
member extending into the well to cause the conduction 
of the mechanical energy pulse by the metallic member 
into the well. Upon reaching a formation with which 
the metallic member is in direct contact, a significant echo 
is produced which is conducted back up the metallic 
member to the upper portion thereof where it is trans 
formed into a second electrical pulse which is then re 
ceived and recorded as intelligible data indicative of the 
earth formation at the portion of the metallic member 
producing the significant echo. 

In the oil well drilling art there have been a number 
of developments which have assisted in the logging of 
the formations drilled through by the bit. The well 
known devices which must be lowered into the well have 

2 
the point at which the drill bit is in contact with the 
earth being drilled providing a most significant echo. 
The condition of this point can be stated as follows. 
The drill string and bit repreent a homogeneous conduct 
ing, medium for the transmitted signal, the velocity of 
transmission in this medium being constant. The velocity 
of transmission of sound in the various media encountered 
in the process of drilling the well will be variable. Hence 
the boundary between the bit and the formation on which 

0 it rests will represent a discontinuous conducting path or 
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a non-linear impedance, giving rise to a reflection of part 
of the energy of the transmitted pulse, the amplitude of 
this echo being dependent upon the nature of the discon 
tinuity, that is, on the velocity of the sound in the two 
media. The variable media are therefore identified by 
measuring the amplitudes of the reflected echoes and 
comparing the amplitudes with previously obtained in 
formation. 

Other advantages and objects of our invention will be 
apparent from a study of the following specification and 
the accompanying drawings wherein: 

Fig. 1 is a diagrammatic view illustrating a typical well 
cross-section and the equipment required for the con 
tinuous logging of the well; 

Fig. 2 is a wave form graph of the pulse produced by 
the synchronizing unit; 

Fig. 3 is a wave form graph of the pulse produced by 
the pulse forming unit; 

30 

35 
very serious disadvantages due to the costly withdrawal. 
of the drill string and the drilling shut-down loss. A fur 
ther disadvantage of this technique is that the geologist 
depends upon the cuttings circulated to the surface to 
give information of the formations being drilled through 
in order that he may have a sound basis for determining 
the need for a logging of the well. This is no easy task 
and is very nearly impossible when the oil bearing forma 
tion is of small thickness due to the fact that the cuttings 
lose their identity upon circulation to the surface. This 
sometimes results in the failure of the geologist to locate 
the oil bearing formation. At great depths circulation of 
the cuttings also involves a costly shut-down period. Of 
interest also in this regard is that present equipment and 
techniques make somewhat impractical the drilling of 
wells of the order of 15,000 to 20,000 feet and deeper. 
The above-discussed well logging technique is ineffectual 
at such extreme depths because the lower portion of the 
well tends to fill in before the logging equipment can be 
lowered. It will be appreciated that the time consumed 
in logging at these depths by the above technique is great 
and therefore causes severe shut-down losses. 
Attempts to overcome this situation have resulted in 

the placement of logging devices in the drill string near 
When one considers the extreme forces 

encountered at the bit and also the delicate nature of 
the instruments involved, it will be appreciated that the 
cost of such devices and the maintenance thereof would 
make them highly impractical. 
Our invention in its preferred form overcomes these 

problems and provides a method and apparatus for log 
ging a well concurrently with the drilling operation ca 
pable of supplying data indicative of the formation being 
drilled. The mechanical vibrations applied to the upper 
end of the drill string produce a series of echoes from 
every drill stem joint or obstruction of any type con 
stituting a non-linear impedance, the echo received from 
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Fig. 4 is a wave form graph of the pulse produced by 
the pulsed oscillator; 

Fig. 5 is a wave form graph of the pulse sent by the 
receiver to the oscilloscope and the range and delay unit; 

Fig. 6 is a wave form graph of a pulse produced by 
the range and delay unit and sent to the Oscilloscope; and 

Fig. 7 is a wave form graph of the pulse sent by the 
range and delay unit to the recording unit. 

Referring now to Fig. 1, it will be seen that the well 
10 contains a drill string 11 which includes the pipe 
lengths 12, collars 14, and an earth formation contacting 
member such as bit 15 which is shown in direct cutting 
engagement with the formation at the bottom of the well. 
The usual derrick, mud circulation system, etc. are not 
shown. It will be understood that the well is filled with 
the usual drilling mud. At the upper end of the drill 
String 11 is mounted a magnetostriction coupling device 
16 which serves to couple the electrical pulse received 
from the electrical transmitter system to the drill string 
11 and to pick up echoes of the transmitted pulse for 
reception and recordation. The magnetostriction coupling 
means 16, which may be of known construction, trans 
forms a selected electrical pulse of a frequency within 
the Sonic and ultra-Sonic range received from the trans 
mitter System into mechanical vibrations at the upper 
end of the drill string 11. These mechanical vibrations 
are then conducted in the drill string 11 to the bottom 
of the well Where a significant echo is produced by the 
formation existing immediately under the bit 15. This 
echo is then conducted to the upper end of the drill string 
11 where it is transformed into a second electrical pulse 
by the magnetostriction coupling means 6. 
The transmitter-receiver switch means 17 may be of 

Suitable well-known design for connecting the transmitter 
System to the magnetrostriction coupling means 16 dur 
ing transmission while disconnecting the input to the 
receiver means 18 during the transmission period, and 
for connecting the receiver means 18 to the magnetostric 
tion coupling means 16 during the period between receipt 
of pulses from the transmitter system. 
The transmitter system may be composed of units of 

Well-known design combined to produce a first electrical 
pulse having a selected frequency falling within the sonic 
and ultra-Sonic range. A synchronizing unit 19 puts out 




