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(57) Abstract

A device in a hydrophone cable which in connection with seismic surveys is towed through the water behind a ves-
sel, the hydrophone cable comprising means for detecting echo signals which are reflected from the sea bed and various
layers therebelow. For the purpose of improving the determination of the position of the hydrophone cable which can
have a length of approx. 3000 meters, a transmission system is suggested, which comprises transmission elements arranged
outside the hydrophone cable itself, the transmission elements serving to determine the position of the hydrophone cable
in relation to the elements. In a simple embodiment of the device according to the invention the transmission elements are
attached to or are constituted by a separate towing line (4) having a relatively small diameter, the towing line being
equipped with stretching means (5) for achieving a relatively straight run. In an alternative embodiment the transmission
elements can be implemented as reflectors (9a-9n) for preferably electromagnetic waves, for example in the form of light
gas-filled balloons which can be attached to the hydrophone cable via thin, light lines, so that the balloons can be towed at
surface positionor fairly high above the water surface. The transmission elements can also be included in a conventional
radio and navigation system, possibly together with the system used by the towing vessel for its positioning, in addition to
determination of distance and bearing by means of the radar system of the vessel. The transmission elements can also be
included as elements in an adaptive control system for combined control of vessel and hydrophone cable.
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Device in a hydrophone cable for marine seismic surveys

The present invention relates to a device in a hydrophone
¢ cable which is adapted for marine seismic surveys and is
towed through the water behind a vessel, the cable comprising
means for detecting echo signals from the sea bed and various
* layers therebelow.

Such hydrophone cables which are used in connection
with seismic methods for mapping possible hydrocarbon sources
below the sea bed, can be approx. 3000 meters long and be
towed at a depth of approx. 10 meters. At a distance of approx.
100 meters behind the vessel there are also towed so-called
air guns, the air guns firing shots according to an appropriate
programme. The sound waves which are transmitted from the
air guns, are reflected from the obstacles against which
they may impinge below the water surface, as well as from
the sea bed and various layers therebelow. The echo signals
which return to the hydrophone cable, are detected by a series
of hydrophones which are arranged along the cable, and which
after a suitable conversion transfer the echo signals via
the cable to an appropriate processing device on the towing
vessel. ’ '

The seismic methods can be carried out by firing lines
having a mutual distance of approx. 50 meters, and the inter-
vals between the shots from the air guns correspond to a

. distance of approx. 25 meters, for thereby achieving a very
fine net of squares.

Aside from comprising means for detecting echo signals
from the water bottom and various layers therebelow, the
hydrophone cable also comprises a plurality of compasses
which indicate the form of the cable during the towing
operation, and which thus constitute reference points for
the line to which a sweep operation is to be referred. However,
such compasses suffer from some disadvantages, the direction
indication of the compasses being apt to give significant
errors, since the hydrophone cable has a substantial extension.
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Besides, the compass section of the cable is often signi-

ficantly larger in diameter than the cable itself, and will
~therefore in itself be prone to generate noise. Further, _ ¥
the compasses necessitate a substantial number of surplus
connections in the cable, which in itself is unfavourable.
Further, the calibrating routine for the compasses is very
sophisticated, and it is not unusual that several days are
used for effecting the calibration and making all of the
compass sections operable. In case magnet compasses are used,
these may easily be disturbed by the magnetic fields occurring
during the measuring work itself.

In connection with such known magnet compass hydrophone
cables no direct visual indication of the position of the
cable exists other than an end buoy which is towed freely
at an arbitrary position approx. 200—300 meters behind the
terminal of the hydrophone cable.

Other and more reliable and stable direction references
than magnet compasses have been evaluated, for example gyro
compasses, but these have not been in commercial use, since
it is expected that they will constitute a means which makes
the hydrophone cable more expensive.

The object of the present invention is to arrive at
a device in a hydrophone cable which with simpler and less
expensive means can determine the position of the hydrophone
cable, the detection of the hydrophone cable's position being
of importance not only during the sailing of the measuring
lines itself, but also during the turning programmes after
a terminated line, in connection with which significant extra
distances have to be sailed before a new line is entered
for thereby ensuring that the cable has a shape as straight
as péssible.

The objeét is achieved according to the invention in
a device which is characterized in that it compriseé a trans-
mission system which is adapted to determine the position
of the hydrophone cable, and which comprises tranémission
elements provided outside the hydrophone cable itself.
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By using such a transmission system it is possible to
achieve a less expensive and more direct measuring method,

a fact which includes significantly reduced equipment expenses,
especially compared to the tyvpe of compass sections used
today. In a transmission system in which the transmission
elements are provided outside the hydrophone cable itself,

it is also possible to achieve a substantially greater
operational safety. By means of the transmission system it

is, aside from achieving better information about the position
and shape of the hydrophone cable at any time, also possible
to include the position signals in the manoeuvring operations
of the vessel during the turning operation. Finally, the
suggested transmission system can be made to co-operate with
means serving to aligne the shape of the cable both during

the line sweeping and the turning operations.

The transmission elements which are included in the
pfoposed transmission system can either be stationarily
anchored, or they may be provided on bodies floating more
or less freely in the water. In the latter case the bodies
carrying the transmissién elements can then be connected
to a continuous connection means facilitating the collection
of the bodies after a measﬁring period.

Possibly, the transmission elements serving to transfer
the position signals to or from the hydrophoné cable can
be provided on one or more bodies which are towed behind
the vessel, the bodies being towed separately or in groups,
and the bodies substantially being arranged along a straight
line. _

In an alternative embodiment the bodies carrying the
transmission elements can be affixed to or be constituted
by a separate towing line having a relatively small diameter,
the towing line being provided with stretching means for

-

achieving an approximately straight run.
The towing line with the transmission element carrying
bodies can then extend at least along the overall length

of the hydrophone cable.

BUKREAT
OMPI

ZA. AT TDA

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




