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Let Tc=Time constant of transient  The value of t=____ is defined as the
time    Then in the general case for an exponential                  R
decay constant T[err] of the circuit.   In a conducting sheet, L is a
function of the size of the sheet and the current loop which circt   around
its periphery R is a       Voltage after time t=[err] function of the
specific resistivity of the material of the sheet and its thickness. As an
approximation for a given conductive material and a given thickness of
sheet, the  Therefore A =[err]                 50              L time
constant ____ is constant since L and R              R both vary lineally
with the distance around the circulating current loop. Hence a mea-
B=[err] surement of the time constant gives a measure of the conductivity
chaarcteristics of a sheet which aids in the recognition of varied ore
deposits. For a simple sheet the time con-         A stant is directly
related to the measurement  Therefre___ =[err] of phase shift made with a
continuous wave         B system.   In the case where disseminated sulphide
particle, are present in a naturally occurring conducting mass or sheet,
the transient effects              A cannot bz approximated solely by
considering  Therefore Log ___ = [err] them in terms of inductance and
resistance. Polarization effects and capacitance effects                 B
occur at the interface of the conductive sul- phide  particles  with  the
enclosing  rock    cr Tc=(t[err]-t[err])[err] material.  These effects are
recognized by exceptionally long decay periods and are of considerable
diagnostic value. The evaluation    The following are some typical values
of 55 of polarization and capacitance effects is vir-
A tually impossible with a single frequency con-  time constant for various
ratio of ___ tinuous wave approach.
B   The time constants of conductors are mea-  as:uming a separation of 100
Microseconds sured in principal by using two channels in  between A and B.
which samples A and B are taken with a          A time separation occurring
between them (see  When___ = 1.23    Tc=500 Microseconds 



Figure 9). Since the transient has an exponen-    B                      A
tial form the ratio of - is the same for           = 1.3    Tc=400
Microseconds  60                      B                            =1.4
Tc=300 Microseconds all parts of the curve having a fixed time
=1.65    Tc=200 Microseconds                            A
=2.0     Tc=140 Microseconds separation and the ratio of - is related
=2.8     Tc= 100 Microseconds                            B
=3.5     Tc= 80 Microseconds  65 to the time constant.   Let the initial
voltage=V                The time constant for naturally occurring   Let
the voltage after time t[err]=A          ground conductors varies
considerably and   Let the voltage after time t[err]=B        the following
may be taken by way of a guide:                       Time Constant
Classification of Conductor             20  Microseconds-100 Microseconds
Poor e.g. conductive swamp, lake
water, etc.             100 Microseconds-200 Microseconds Medium  e.g.
weakly  mineralized                                                shear
zones, lake bottom silts, con-
ductive clays             200 Microseconds-  1 Millisecond  Good e.g.
massive  sulphide ore
bodies, barren sulphides, graphite             Over 1 Millisecond
Polarizing conductor. Disseminated
sulphide deposits exhibiting capacity
and induced polarization effects        6
945,365        However, it will be appreciated that all tivity such as
conductive swamp, clay or lake 60     transient wave forms will not be of a
simple  bottoms, due to the short time constant of     nature.  The
presence of disseminated sul-  the transient response received  therefrom.
phide particles or the presence of two con-  They will however detect good
conductors 5  ductors disposed as shown in Figure 10 will masked thereby
and also disseminated sulphide     [err] in the transient wave form, zones
of low conductivity which exhibit long  65     [err] by the transient wave
form shown  transients due to polarization and self capacity     in Figure
11.                               effects.  Disseminated sulphides can form
In the case of complex transients of the  commercial ore bodies and the
invention gives 10 form shown in Figure 11, it will be seen from   a new
approach to their discrimination from     the Figure that the left-hand or
steep portion  the far more numerous other types of low  70     of the
curve represents a short time constant conductivity conductors.  Signal
Samples D     arising from a poorly conductive overburden. and E shown in
Figures 14 and 15 are derived     The lower right-hand part of the curve
shows  from the horizontal and vertical longitudinal 15 a long time
constant arising from an under-  coils respectively and are fed to
respective 



lying good conductor.                       channels 4 and 5.  They are not
used to  75       In order to measure complex transients, measure
conductivity parameters of the con-     it is necessary to take three
samples, A, B  ductors, but solely to assist in the determina-     and C.
(See Figure 12). It will be apparent tion of the orientation of the
conductors both 20  that for a simple exponential transient    in respect
to the horizontal and in respect         A     B                  AC
to the direction of the flight line traverse.  80       _  =  _  or
AC=B[err] or __    =1. (See    A typical illustration of the type of
record-         B     C                   B[err]         ing obtained using
all five Channels is illu-     Figure 9)
strated in Figure 20. As previously explained,        For a complex
transient involving a mix-  the deviations in the recordings on Channel;
AC                1, 2 and 3 are utilized to determine the  85     ture of
exponential curves ____ is equal to  nature of the conductor whilst the
deviations                                 B[err]           in the
recordings on Channels 4 and 5 give
AC   additional information as to the orientation 25  a ratio greater than
1. Thus the ratio  ____  of the conductor.
B[err]  The complete system  may also include a  90     can be used to
determine the degree of doppler radar navigation system for facilitat-
complexity of the transient.  The ratio of ing accurate survey traversing
in parallel tra-     A: B and B: C and AC: B[err] may be obtained  verses
spaced a quarter of a mile apart. Marker     electronically.
pulses are provided every one tenth of a mile 30    The long tail of a
transient response from  from the doppler radar and these are recorded  95
a good conductor underlying a poor con-  on the geophysical recorder
facilitating com-     ductor as shown in Figure 10 is a major  putations on
depth and dip based on the     feature of the invention.  A relatively un-
profiles recorded.     distorted estimate of conductivity of a con-   A
radar altimeter is used to provide a con- 35  ductor masked by swamp and
the like may  tinuous recording alongside the geophysical 100     be made.
In present day continuous wave  profiles of ground clearance.   This
enables     systems using only one frequency for in  correction for flying
height to be carried     phase and quadrature measurement or two  out.
Normal survey flying height is 500     frequencies for quadrature
measurement only, feet. 40  conductivity estimates based on phase shifts
A continuous strip 35 mm camera is used  105     are severely distorted by
the presence of con-  to photograph all the ground surveyed and     ductive
overburden since mixed phases can-  fiducial numbers corresponding to 1/10
mile     not be separated.                           grid lines provided by
an output from  the        In the present invention the parameters of
doppler radar are simultaneously recorded 45  a complex transient are most
conveniently  on the camera and on the geophysical recorder. 110
measured on the vertical transverse coil. Three  This feature enables
geophysical anomalies     signal samples A, B and C are taken as  to be
located on a map prepared from aerial     shown in Figure 13 and fed to
respective  photographic mosaics with an accuracy of     channels
designated 1, 2 and 3 in Fig. 16. better than plus or minus 200 feet. 50
By the use of suitable delays the ratios of    Referring now to the circuit
diagrams shown 115     signal B in Channel 2 to signal C in Channel  in
Figures 17, 17a, 18 and 19, the pulse trans-     3 can be used to make a
rapid determination  mitter is shown in Figures 17 and 17a. It     of the
true conductivity of masked conductors. consists essentially of a thyratron
pulse gener-     (See Figure 12). If Channel 1 is set imme-  ator in which
the inductive part of the pulse 55  diately to follow the pulse and Channel
2 is  forming network consists of an electromagnetic 120     delayed 400
Microseconds and Channel 3  radiating loop or magnetic dipole.   Two 



is delayed a  total of 800  Microseconds, blocking oscillators indicated
generally by     Channel 2 and Channel 3 will not receive  references 32
and 33 are triggered from an     any signal from  conductors of low conduc-
external low level trigger source (not shown)                 945,365
7      connected to terminals 34 and 35. Blocking  low noise type with
approximately 70 db of     oscillators 32 and 33 in turn develop respec-
gain, the principal components of which are     tive output pulses which
are then amplified  the transistors 43, 44 and 45 which are type     by
respective pulse amplifiers indicated gener-  2N207B, low  noise audio
frequency PNP 5  ally by references 36 and 37, each of which  transistors
and transistors 46 and 47 which  70     comprises a small thyratron, 36a
and 37a, and  are type 2N44 audio frequency PNP medium     a [err] diode
36b and 37b. The amplified  power transistors. The amplifier is class A
[err] then communicated to the large  throughout and has a frequency
response of     thyratrons 38 and 39 and provide triggering  5 cycles to 20
kilocycles plus or minus 2db. 10  pulses therefore which in turn will
permit The amplifier of Figure 18 is housed in the  75     discharge of
capacitor bank 40 through radiat-  bird.     ing loop 41, thus providing
the desired pulse    The circuitry of a complete channel less     therein
of high amplitude and of short dura-  the coil and pre-amplifier is
illustrated in     tion.                                        Figure 19.
The signals from the bird pre- 15    Capacitor bank 40 is then re-charged
by  amplifier are fed into a high pass filter 48  80     a D.C. power
supply comprising the power  of conventional design with a cut off fre-
transformer 42, the input side of which is  quency of 5 cycles per second.
This filter     connected through a suitable variable auto  is de:igned to
reject low frequency signals     transformer 74 to an A.C. source (not
shown). generated by slow movements of the bird 20  The outlet side of
transformer 42 is fed to  detector coils in the earth's magnetic field. 85
the full wave rectifier 75 which in turn is  The signal passes from  the
filter into the     provided with two filter chokes 76 and con-  first
detector 49.  The first detector in a     nected to the storage capacitor
bank 40 and  sampling gate consisting essentially of two     recharges the
same during the zero portion  transistor switches 50 and 51 in cascade
rela- 25  of the pulse transmitter cycle.              tionship with one
another.  The transistors  90       It will also be noted that blocking
oscil-  50 and 51 are type 2N518, which are low     lators 32 and 33, pulse
amplifiers 36 and 37  noise fast switching PNP transistors, each of     and
thyratrons 38 and 39 are provided with  which switches the signal to
ground, two being     D.C. power from  an auxiliary D.C. source  used in
cascade to ensure optimum effect. A 30  generally indicated by reference
78. Source  resistor 52 provides isolation from the reac-  95     78 is of
generally conventional design, incor-  tance circuitry of the filter 48.
porating a time delay relay 79 which remains   A control 53 is provided for
adjusting the     open until operating temperature is reached, amount of
voltage pedestal produced by the     and further incorporating the ready
light 80  switch and is a special feature of the circuitry 35  indicating
that relay 79 is closed, and warn-  used for zeroing the D.C. output of the
system  100 



ing light 81 indicating that the circuit is  appearing after the second
detector and inte-     "on".                                        grator.
The gate pulse which controls the       In addition to the foregoing the
instant pulse  switching action is fed in at 54, its level being
transmitter incorporates further safety devices  regulated by the Zener
diode 55.  A D.C. 40  to minimize breakdown hazards.               bias is
fed in at 56 to make the transistors 105       Thus relay 82 is provided,
including con-  50 and 51 normally conduct, the transistors     tacts 83,
the relay being designed to operate  then being switched off by the gate
pulse     only when relay 79 has closed and ready light  applied at 54. The
detector or sampling gate     80 has come on indicating that the trans-  49
is d esignated to have greater than 40 db 45  mitter is ready for
operation, and will then  rejection in its shorted condition. The signal
110     close on momentary depression of the "on"  is passed from  the
first detector 49 to the     switch and open on momentary depression  first
tuned amplifier 57. Transistor 58 is a     of the "off"  switch, thus
making and break-  2N44 PNP type and acts as a buffer between     ing the
supply of power to autotransformer  the output of the first detector and
transistor 50  74. Interlock 84 is provided, consisting essen-  59 which is
also a 2N44 and acts as a tuned  115     tially of cut out relay 85 which
is designed to  amplifier in conjunction with the high Q     remain
normally closed during operation and  toroidal inductor 60. The tuned
amplifier is     to open when thyratrons 38 and 39 break  tuned to the
transmitted pulse repetition rate.     down and remain conductive.
Transistor 61 is a 2N44 type which acts as 55    Similarly interlock 86 is
provided con-  a further buffer between the first tuned ampli- 120
sisting essentially of cut out relay 87 which  fier 57 and the second tuned
amplifier 62.     is also designed to remain normally closed  Transistor 63
is a type 2N44 and together     during operation and to open when
thyratrons  with inductor 64 forms a further tuned ampli-     36a and 37a
break down and remain conduc-  fier tuned to the transmitted pulse
repetition 60  tive. Master switch 88 controls the supply  rate. Transistor
65 is a type 2N44 transistor 125     of power to power supply 78.
used as an audio amplifier of high dynamic       The transmitter described
above is designed  range and feeds into the second detector switch     to
give a minimum average power dissipation  66. This switch is a single
section switch     in the loop of 2 k.V.A.                      similar in
type to each of the switches used 65    The pre-amplifier shown in Fig. 18
is a  in the first detector 49. It functions as a 130
945,365 5l       gated sampler of the sine wave output from     It is
desirable to have at least a millisecond      the tuned anmplifiers and as
such is in the  following wavefrom discontinuities  such as      nature of
a phase detector.  The switch fea-  the termination of a pulse in which to
mea-      tures a wide dynamic range to cope  with  sure transient effects.
Thus if half sine pulses      the considerable variations in amplitude
which   are used a maximum practical repetition rate  70      in practice
appear in the system.  The second  is 500 per second using 1 millisecond
pulses      detector feeds into a low pass filter 67 which  and 1
millisecond intervals between pulses. 



acts as a simple integrator of the pulses  Using the circuitry described,
the lower limit      delivered by the second detector 66.  The  is set at
about 40 per second since the induc- 10  values of the capacitor 68 and
resistor 69 are  tively tuned amplifiers which have been used  75
chosen to provide suitable time constants and  become  very inefficient
below this frequency.     an additional capacitor 70 may be switched
However a minor modification to the circuitry     in to provide an
alternative longer time con-  in which conventional R.C. tuned amplifiers
stant. Typical values of time constants chosen  are substituted for
inductively tuned ampli- 15  are two seconds and four seconds. The Zener
fiers enables pulse repetition rates as low as  80     diode 71 provides a
regulated bias voltage  1 per second to become perfectly practical
derived from voltage applied at 72, said volt-  In order to achieve the
same efficiency and sig-     age being used to maintain correct polarity
nal to noise ratio at differing repetition rates     on the electrolytic
capacitors used for con-  it is merely necessary to keep the average 20
venience in the integrator.  The coil of the  power dissipated in the
radiating loop the  85     mirror galvanometer used in the recorder is
same.  Thus at low  repetition rates much     shown  at 73.    As noted
previously, the  higher peak powers are required and vice     pedestal of
the first detector gate may be  versa.  The lower rate of repetition is
ulti-     used to control the D.C. output of the inte-  mately set by
consideration of the rate of 25  grator to the mirror galvanometer. The
first  traverse of  the survey  aircraft over  the  90     detector gate is
locked in time relationship  ground; for example, the maximum  desirable
to the transmitted  pulse and the pedestal  interval between measurements
at 100 m.p.h.     output therefore energizes the tuned amplifiers  would be
about 1 per second.     at their resonant frequency and in coherent    Wave
shapes other than half sine pulses 30  phase relationship.  The control 53
adjusts  may be employed without any departure in  95     the gate pedestal
and will therefore exercise  principle from the procedures outlined. Suit-
control on the amplitude of the sine wave  able wave shapes include
saw-tooth  forms,     signal generated by the tuned amplifiers. This
square pulses and any wave form  exhibiting     sine wave output of the
tuned amplifiers is   discontinuities or departure from  simple har- 35
subsequently detected by the second detector  monic functions when followed
by periods  100     and fed to the integrator 67. Hence by adjust-  in
which the primary field is not time vary-     ing the pedestal using the
control 53, the  ing.  Modifications to the transmitter can     output of
the integrator may be varied and  be carried out by one skilled in the art
to     the mirror galvanometer thereby conveniently  change the transmitted
shape to alternative 40  zeroed.
configurations.  If discontinuities are applied  105       The above
references to component types  at tegular periodic intervals then circuitry
are  according  to  American  manufacturers'  identical to that described
here can be used     standard classification.                      in the
receiving system, the tuned amplifiers       The invention has been
described having  of the system  being tuned to the periodicity 45
particular reference to the use of a transmitted  of the transmitted
discontinuities, and the gates 110     signal in the form  of a half sine
wave pulse  being triggered in fixed time relationships to     generated at
a repetition rate of 80 per second.  the primary field discontinuities.
The half sine wave shape has been chosen        Discontinuities may also be
triggered  at     because it is a relatively simple and efficient  random
intervals providing the receiving sys- 50  discontinuous wave form  to
generate. Using  tem  is triggered in locked time relationship  115
this shape a pulse length of not less than 1  to the transmitted system.
The only modi-     millisecond is required to obtain efficient ener-
fication required to the receiving system is the     gization of good
conductors in the ground   substitution of wideband, wide dynamic range,
which typically exhibit time constants in the  A.C. amplifiers for the
tuned amplifiers. By 



55  region of 500 microseconds.  Shorter pulses  way of example, triggering
may be accom-   120     will reach peak amplitude too rapidly to ener-
plished by using a zero-crossing detector on     gize said ground
conductors fully.  On the  one of the receiving coils to provide trigger
other hand long pulses greater than 3 milli-  pulses only when zero volts
exist in the de-     seconds in length are excessively wasteful of   tector
coils.  This type of technique can be 60  power and little or no additional
energy is  used as an alternative to a high pass filter   125     induced
into the ground conductors by pro-  as a means of eliminating low
frequency     loning the pulses unduly.  Furthermore if  noise due to low
frequency  movements of     a half sine wave of greater than 3 milliseconds
the bird and its receiving coils in the earth's     in length is used the
slow decay of the pulse  magnetic field. 65  minimizes transient effects.
It will be appreciated by those skilled in  130
945,365                                          9       the art that
variations and modifications may    10. Apparatus as claimed in any
preceding      be made without departing from  the scope  claim, in which
an amplifier is included to      of the invention as defined in the
following  amplify the detected secondary signals and      claims,
pass them to the sampling means.             65  5    WHAT WE CLAIM  IS:-
11. A method of detecting conducting bodies         1.  Apparatus for the
detection of con-  and comprising initiating primary electro-      ductor
[err] and comprising signal generat-  magnetic waveforms in radiating means
by a      ing means for radiating primary electromag-  pulse of direct
current exhibiting abrupt dis-      netic  waveforms  produced  in
radiating  continuities thereby to induce transient secon-  70  10  means
by  a  pulse  of  direct current  dary electromagnetic signals emanating
from  exhibiting  abrupt  discontinuities  thereby  said conducting bodies
and delayed a short      to  induce   transient secondary  electro-  time
after said abrupt discontinuities of said      magnetic signals emanating
from  said con-  primary waveforms, detecting said secondary      ducting
bodies and delayed a short time after  signals, sampling at least one
portion of the  75  15  said abrupt discontinuities of said primary
detected secondary signals at a predetermined      waveforms, receiving
means for detecting said  time interval after said abrupt discontinuities
secondary signals, reradiated by a conducting  in said primary waveforms,
and recording      body and occuring after said abrupt dis-  the presence
of such sampled portions thereby      continuities in said primary
waveforms, elec-  to indicate the presence of conducting bodies. 80  20
tronic sampling means normally blocking said    12. A method of detecting
conducting bodies      signals and operable intermittently to sample  as
claimed in claim 11, in which the secondary      portions of said secondary
signals, and means  signals are detected in three component direc-      for
recording the presence of the sampled  tions mutually at right angles
thereby to pro-      portions thereby to provide evidence of the  vide
three resolved components thereof.   85  25  presence of conducting bodies.
13. A method of detecting conducting bodies        2. Apparatus as claimed
in claim  1, in  as claimed in claim 12, in which one of said 



which the receiving means comprises three  component directions is
horizontal.      detectors disposed mutually at right angles    14. A
method of detecting conducting bodies      to provide three resolved
components of the  as claimed in any of claims 11 to 13, includ- 90  30
secondary signals.                           ing moving said source and
means for detect-        3. Apparatus as claimed in claim  2, in  ing the
waveforms at substantially equal velo-      which the detectors are coil
detectors and at  cities.      least one is disposed to be responsive to
15. A method of detecting conducting bodies      horizontal components.
as claimed in claim  14, when dependent on  95  35    4 Apparatus as
claimed in claim  2 or  claim 13, in which said horizontal component
claim 3 in which at least one portion of each  direction is transverse to
the direction of      of the three resolved components is sampled  motion
of the source.      by said detection means.                       16. A
method of detecting conducting bodies         5. Apparatus as claimed in
any of claims  as claimed in claim  13 or claims 14 or 15  100  40  2 to 4,
in which each resolved component  when dependent on claim 13, including
indi-      is individually sampled in passage through  vidually sampling
each detected component,      a channel comprising a tuned amplifier, a
amplifying the sampled, detected component      detector gate means, an
integrator and a  and sampling predetermined portions of the      recorder
connected in cascade.               amplified signal.
105  45    6. Apparatus as claimed in claim  5, in    17. A method of
detecting conducting bodies      which the amplifier is tuned to the pulse
repe-  as claimed in claim  16, including sampling      tition frequency.
portions of the sampled, detected component        7. Apparatus as claimed
in claim  5 or  spaced apart a predetermined distance in      claim  6, in
which the detector gate means  time.
110  50  samples predetermined portions of the ampli-   18. Apparatus for
the detection of conduct-      fied signal.
ing bodies substantially as hereinbefore des-         8. Apparatus as
claimed in any of claims  cribed with reference to and as shown in      5
to 7, in which the detector gate means com-  the accompanying drawings.
prises two separate detector gates sampling    19. A method of detecting
conducting bodies 115  55  portions of the amplified signal spaced in
substantially as hereinbefore described with      time a predetermined
distance apart.        reference to the accompanying drawings.        9.
Apparatus as claimed in any of claims      H. D. FITZPATRICK  & CO.,      5
to 8, in which the integrator converts sig-       Chartered Patent Agents,
nals received from the detector gate means to   94, Hope Street, Glasgow,
C.2.,  60  a slowly fluctuating D.C  signal which is
and      utilised by the recorder.                      3, Gray's Inn
Square, London, W.C.1. Leamington Spa: Printed for Her Majesty's Stationery
Office by the Courier Press.-1963. Published at The Patent Office. 25,
Southampton Buildings, London, W.C.2, from which copies may be obtained.
945,365                                         9 



the art that variations and modifications may    10. Apparatus as claimed
in any preceding          be made without departing from  the scope  claim,
in which an amplifier is included to          of the invention as defined
in the following  amplify the detected secondary signals and
claims.                                     pass them  to the sampling
means.            65      5    WHAT WE CLAIM  IS:-
11. A method of detecting conducting bodies            1.  Apparatus for
the detection of con-  and comprising initiating  primary electro-
ductor [err] and comprising signal generat-  magnetic waveforms in
radiating means by a          ing means for radiating primary electromag-
pulse of direct current exhibiting abrupt dis-          netic  waveforms
produced  in  radiating  continuities thereby to induce transient secon-
70      10  means  by  a  pulse  of  direct current  dary electromagnetic
signals emanating from          exhibiting  abrupt  discontinuities
thereby  said conducting bodies and delayed a short          to  induce
transient secondary  electro-  time after said abrupt discontinuities of
said          magnetic signals emanating from  said con-  primary
waveforms, detecting said secondary          ducting bodies and delayed a
short time after  signals, sampling at least one portion of the  75      15
said abrupt discontinuities of said primary  detected secondary signals at
a predetermined          waveforms, receiving means for detecting said
time interval after said abrupt discontinuities          secondary signals,
reradiated by a conducting  in said primary waveforms, and recording
body and occuring after said abrupt dis-  the presence of such sampled
portions thereby          continuities in said primary waveforms, elec-  to
indicate the presence of conducting bodies. 80      20  tronic sampling
means normally blocking said   12. A method of detecting conducting bodies
signals and operable intermittently to sample  as claimed in claim 11, in
which the secondary          portions of said secondary signals, and means
signals are detected in three component direc-          for recording the
presence of the sampled  tions mutually at right angles thereby to pro-
portions thereby to provide evidence of the  vide three resolved components
thereof.    85      25  presence of conducting bodies.                 13.
A method of detecting ccnducting bodies            2. Apparatus as claimed
in claim  1, in  as claimed in claim 12, in which one of said
which the receiving means comprises three  component directions is
horizontal.          detectors disposed mutually at right angles    14.A
method of detecting conducting bodies          to provide three resolved
components of the  as claimed in any of claims 11 to 13, includ-  90
30  secondary signals.                           ing moving said source and
means for detect-  3. Apparatus as claimed in claim  2, in  ing the
waveforms at substantially equal velo-          which the detectors are
coil detectors and at  cities.          least one is disposed to be
responsive to    15. A method of detecting conducting bodies
horizontal components.                      as claimed in claim  14, when
dependent on  95      35    4 Apparatus as claimed in claim  2 or  claim
13, in which said horizontal component          claim 3 in which at least
one portion of each  direction is transverse to the direction of
of the three resolved components is sampled  motion of the source.
by said detection means.                       16. A method of detecting
conducting bodies            5. Apparatus as claimed in any of claims  as
claimed in claim  13 or claims 14 or 15  100      40  2 to 4, in which each
resolved component  when dependent on claim  13, including indi-
is individually sampled in passage through  vidually sampling each detected
component,          a channel comprising a tuned amplifier, a  amplifying
the sampled, detected component          detector gate means, an integrator
and a  and sampling predetermined portions of the          recorder
connected in cascade.              amplified signal.
105      45    6. Apparatus as claimed in claim  5, in    17. A method of
detecting conducting bodies          which the amplifier is tuned to the
pulse repe-  as claimed in claim  16, including sampling 



tition frequency.                           portions of the sampled,
detected component            7. Apparatus as claimed in claim  5 or
spaced apart a predetermined distance in claim  6, in which the detector
gate means  time.                                        110      50
samples predetermined portions of the ampli-   18. Apparatus for the
detection of conduct-          fied signal.
ing bodies substantially as hereinbefore des-            8. Apparatus as
claimed in any of claims  cribed with reference to and as shown in
5 to 7, in which the detector gate means com-  the accompanying drawings.
prises two separate detector gates sampling    19. A method of detecting
conducting bodies 115     55  portions of the amplified signal spaced in
substantially as hereinbefore described with          time a predetermined
distance apart,        reference to the accompanying drawings.
9. Apparatus as claimed in any of claims        H. D. FITZPATRICK & CO.,
5 to 8, in which the integrator converts sig-         Chartered Patent
Agents,          nals received from the detector gate means to    94, Hope
Street, Glasgow, C.2.,     60  a slowly fluctuating D.C  signal which  is
and          utilised by the recorder.                      3, Gray's Inn
Square, London, W.C.1.    Leamington Spa: Printed for Her Majesty's
Stationery Office by the Courier Press.-1963.    Published at The Patent
Office. 25, Southampton Buildings, London, W.C2, from which copies may be
obtained.                                             INVENTOR: ANTHONY
RENE BARRINGER     By a further direction given under Section 17(1) of the
Patents Act 1949 this application proceeded in the name of SELCO
EXPLORATION COMPANY LIMITED, of 77, York Street, Toronto, Canada, a
Canadian Corporation. THE PATENT OFFICE.
D  30661/1(1)/R.109 200 10/64 PL
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