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current geometrical array of geophones, is greatly necting opposing segments of said first por-

35

simplified. That is to say, this feature of
the invention greatly simplifies apparatus and
circuitry required for synchronising and co-
ordinating the time of initiating the seismic
source and the recording of the seismic traces.

In addition to seismology, the antenna has
applicatica to a broad area of technology, such
as an underwater acoustical source and a
source for generating extremely high ampli-
tude pressure waves in both fluids and solids
for a variety of uses. As examples, the an-
tenna can be used as a source for providing

(Price 4s. 6d.]

tion and said second portion producing a
pressure impulse along the length of said an-
tenna and imparting said impulse to said
medium through the surface of said insulating
means. :

The conductive means may include a first
plurality of parallel, elongated and substan-
tially siraight conducting segments and a
second plurality of paraflel, elongated and
substantially straight conducting segments dis-
posed in opposing parallel relation to said first
plurality of segments, the first and the second
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including a switch Serr] and capacitor C. The 1is governed by the

si nusoi dal function sin[err]t, series resistance of the coils L[err]
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designated as Rerr] and Rlerr], respectively. A power governed by the
function e[err], and the period 45 supply V connected in series with a
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the arrangements of Figs. 2a and 25, To take advantage of this effect to provide
Fig. 3 illustrates graphically as a function a large energy, pressure impulse source, the

55 of time (a) the current through the equi- current must be large and/or the distance cf 120
valent inductor of the circuit shown in Fig. separation must be small. The antenna of the
2¢, and (b) the total opposing force between invention, in order to generate a very large
the two coils caused by the current there- force by means of this effect, utilises many
through, parallel conductors in addition to a high

60  Fig. 4 illustrates graphically the frequency magnitude current, thus taking advantage of 125
spectsum of the opposing force between the each of the separate forces generated between
coils of an arrangement such as that shown the individual conductors. This, in effect, pro-
in Fig. lc, and there is also shown the rela- duces a large net force that is equivalent to
tive magnitude of the force as a function of wtilising a very large current. However, it is

65 frequency for a series and parallel arrange- to be noted that the antenna also is capable 130



and if the effective series by the term sin[err]t and
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f requencye sigsic source, a detailed desdpednrdf ;EéR[lerthre] ysable frequency band for seismic ex- ponse
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resenn"y given wit
manner in which it is used.

The antenna provides advantages for seis-

mic prosp“ctmg heretofore unreahsed and

N A

sCussion

@jion. The frequency components of the
orcc and their relative magnitudes can be
virtually controlled ar will, thus providing a
source whose frequency charac*enstlcs may be
altered to achieve optimum results in practi-

40 one of the major features of this apparatus, cally any terram More precisely, the sub- 105
in addition to the large force that can be surface strata in some geographical locations
generated, is the exact time synchromsatmn transmit some frequencies better than others
achieved between the imparting of the seismic and it is obviously desirable that the seismic
signal to the earth and the start of the re- source be adaptable for adjustment to achieve

45 cording of the reflected signals received by these optimum results, of which the seismic 110
a geophone array. Since a complete seismic antenna of this invention is capable.
pattern usually comprises the sending of a It should be noted in connection with the
scismic signal into the earth at a plurality frequency control that may be had over the
of spaced points on the surface of the carth seismic signal produced by the antenna, that

50 and recording each, it is important that the whenever the antenna is adjusted to produce 115
recording of the trace of each reflected seismic a given seismic signal, this signal may be
signal start when the signal is inidally im- rcproauced cxactly every time without change
parted to the earth for correspondence in the of its characteristics. This follows from the
time domain between the several traces. Alter- precise control that can be exercised over the

55 natively, the recordation of each individual electrical current used to generate the force, 120
seismic trace should start after a constant, as will be seen more clearly hereinafter. This
known time has clapsed between the impart- is extremely important when shooting a seismic
ing of the signal to the earth. Here, the force pattern, because each trace, ideally is a re-
is generated virtually instantaneous with the cording of the reflection of seismic signals

60 sending of a current through the conductors, of exactly the same characteristics, Thus 125
and thus the exact instant the force is coupled errors in calculation in depth of given sub-
to the earth is known. strata of the earth are reduced or eliminated.

The feature of the seismic source permit- All of the above advantages and features
ting synchronisation of the seismic apparatus will become apparent from the following des-
65 as above described is important in another ecribed embodiments of the invention used 130
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