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This jnvention relates to new and useful improvements
in wave-breaking devices and more particularly to a wave-
breaking device which is operable to break waves into
a series of interfering streams which emerge to form a
calm area.

In many marine activities, such as the drilling of off-
shore oil and gas wells, erection of stationary structures,
cargo unloading and transfer, etc., work is often inter-
rupted and serious physical damage done by rough seas
or heavy swells. In the construction of some off-shore
installations work has been retarded as much as 50%
due to adverse weather conditions. It has become im-
portant, therefore, to develop some means to calm small
areas of water to permit work within such an area, in spite
of high waves and bad weather conditions.

In some locations where the water is relatively shallow
it is possible to erect fixed physical barriers, such as break-
waters and the like, which protect limited areas from wave
action. In deeper water it is not possible to use fixed
barriers and some attempts have been made to use floating
barriers of various types to protect against high waves.
Floating wave barriers which have been used in the past
have always been moved readily by the waves which they
are intended to break and have not proved satisfactory for
calming high waves sufficiently to permit off-shore work
during adverse weather conditicns.

It is therefore one object of this invention to provide
an improved wave-breaking device which may be used
in deep water to protect off-shore work.

Another object of this invention is to provide an im-
proved wave-breaking device which may be floated on the
surface of the water for calming an area of water to per-
mit work to be carried out therein.

A feature of this invention is the provision of a wave-
breaking device which includes a plurality of wave-break-
ing baffles which are shaped to provide passages of venturi-
shaped cross-sections which are operable to calm waves
passing therethrough.

Another feature of this invention is the provision of a
wave-breaking device which floats on a plurality of elon-
gated pontoons and which includes spaced baffles provid-
ing passages of venturi-shaped cross-section and extending
above and below the calm water level by a distance at
least as great as the crest-to-trough height of the waves.

Another feature of this invention is the provision of a
wave-breaking device supported on a plurality of elongated
pontoons and having baffles which are shaped to provide
passages of venturi-shaped cross-section and having an
arrangement of conduits for entraining air into water
passing through the device at the throat of the venturi-
shaped passages.

Other objects and features of this invention will become
apparent from time to time throughout the specifications
and claims as hereinafter related.

In the accompanying drawings, to be taken as part
of this specification, there is clearly and fully illustrated
a preferred embodiment of this invention, in which draw-
ings,

FIG. 1 is a view of part of a body of water showing
a wave-breaking device positioned thersin to calm an area
behind the device,

FIG. 2 is a plan view of the wave-breaking device of
this invention showing the supporting pontoons and wave-
breaking baffles, -
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FIG. 3 is a view in elevation showing the ends of the
supporting pontoons of the wave-breaking baffles and
showing horizontal plates which are positioned between
the vertically extending baffles to further restrict the flow
of waves through this device,

FIG. 4 is a detail plan view of two of the vertically ex-
tending wave-breaking baffles on a slightly enlarged scale
relative to the other figures, and illustrating certain some-
what critical dimensions of the baffles,

FIG. 5 is a view in side elevation of one of the vertical-
ly extending wave-breaking baffles which shows the lo-
cation of conduits within the baffles which are arranged
to entrain air in the stream of water passing between ad-
jacent baffles, and

FIG. 6 is a sectional view taken on the line 6—6 of
FIG. 5 showing the construction of one of the wave-
breaking baffles and the location of the air-entraining con-
duits therein. .

This invention consists of a wave-breaking device which
includes a plurality of wave-breaking baffles. The baffles
are each provided with pointed front and rear ends and
curved wall portions extending from the front to rear
end. The baffles are positioned in alignment and laterally
spaced so that they define a plurality of separate passages
of veniuri-shaped horizontal cross-section. The bafiles are
operable to break waves into a plurality of separate
streams which emerge from the separate passages sub-
stantially free of wave motion. The wave-breaking device
is preferably supported on two or more pontoons which
are of sufficient length to provide stability in rough water.
The wave-breaking baffles extend above and below the
calm water level by a distance at least as great as the crest-
to-trough height of the largest waves normally en-
countered.

Referring to the drawings by numerals of reference
there is shown in FIG. 1 a portion of the surface of the
water of a lake or seat which is very rough and has many
high waves. Wave-breaking device 1 is located in this
area and held in position by any suitable means, such as
an anchor. The waves which pass through the wave-
breaking device are substantially reduced in size and al-
most completely eliminated so that the area immediately
behind the wave-breaking device is sufficiently calm to
carry out any desired work such as the construction of oil
or gas wells or other stationary structures.

The wave-breaking device consists of a plurality. of

_vertically-extending wave-breaking baffles 2 which are

supported on pontoons 3 and 4 by horizontally-extending
supporting bars 5 and 6. Pontoons 3 and 4 must be of
sufficient length to avoid rocking of the device by the
waves, and should therefore be at least twice as long as
the crest-to-crest wave length of the largest waves to be
broken by the device.

Wave-breaking baffles 2 are supported so that their
upper ends extend above the calm water level by a dis-
tance at least 34 the height from crest to trough of the
largest waves to be broken. Baffles 2 extend below the
calm water level a distance 1 to 14 times the crest-to-
trough height of the largest waves to be broken. The
device is also provided with a plurality of horizontally-
extending walls or plates 7 which are vertically spaced
and divide the space between individual baffles 2 into a
plurality of vertically-spaced and horizontally-extending
passages. These plates 7 are preferably spaced vertically
from each other at a distance substantially equal to the
distance between the pointed front ends of adjacent verti-
cally-extended baffles 2, and are substantially coextensive
therewith.

Wave-breaking baffies 2 each have pointed front ends
8 and pointed rear ends 9 which are connected by curved
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wall portions 19 and 11, respectively. The walls of

pointed front end 8 of baffle 2 meet at an angle of 40°~
60°. The angle of the walls of the rear pointed-end por-
tion of baffle 2 is preferably equal to or less than 14°.
The curvature of the walls of baffles 2 is such that the
passages between adjacent baifles 2 is such that the pas-
sages between adjacent baffles are of a venturi-shaped
horizontal cross-section.

The baffles are spaced so that the width d; of the throat
of the venturi passage is from ¥4 to ¥ the lateral spacing
d, between the front ends of adjacent bafiles. The front
end portions of the baflles have a length dy from %2 to %
the lateral spacing d between the adjacent baffles. The
curved ceniral portion of the wall of the baffies adjacent
to the venturi throat has a length d3 which is ¥4 to 1 times
the lateral spacing d,. The trailing end-portion of the
baffles, from the curved central portion back to pointed
rear end 9, is of a length from 2 to 3 times the lateral
spacing dy when the venturi throat width dy is ¥2 to ¥4 d,.
The total length of the wave-breaking baifles is equal to
dy+ds--ds which is a distance not less than the maxi-
mum crest-to-crest wave length of the largest waves to be
broken,

The wave-breaking baffles may also be provided (as
shown in FIGS. 5 and 6) with a plurality of conduits, 12
and 13, which extend from apertures 14 and 15, respec-
tively, at the venturi throat, to apertures 16 and 17, re-
spectively, at pointed leading end 8 of the baffles. Con-
duits 12 and 13 are positioned to entrain air and/or water
from the forward end of the baffles and mix the same
with the water passing through the venturi throat. This
mixing action produces a considerable amount of froth
and foam which further tends to calm the wave motion.

As is seen from the foregoing description, the size and
proportions of this wave-breaking device must be varied
according to specific situations in which the device is to
be used. Thus, a larger device is required for the break-
ing and calming of large ocean waves than is required for
the breaking and calming of the waves of an inland lake.
If it is desired to calm an area of rough sea 100 feet wide,
where the waves have crest-to-crest distances of 90 feet
and crest-to-trough distances of 20 feet, the following di-
mensions are required for this wave-breaking device. The
length of supporting pontoons 3 and 4 for this particular
application is 270 feet. Six vertical venturi baffles 2 are
supperted on horizental supporting bars 5 and € and have
a height of 45 feet. The baffles are spaced 20 feet apart
at their front and rear ends and provide a venturi throat
which is 5 feet in width. The length of the leading end is
15 feet. The curved porticn adjacent to the venturi throat
is 20 feet long and the trailing end is 60 feet long. The
overall length of the baffles is 95 feet for this particular
installation. This wave-breaking device is anchored at
the windward edge of the area to be protected, with the
frount ends of the baffles pointing into the oncoming waves.
The waves which pass through the passages betwsen
venturi baffles 2 and horizontal plates 7 are broken up
into a number of separate strcams each of which inter-
feres with the adjacent streams, and produces a relatively
calm arca to the rear of the device with the waves sub-
stantially reduced in height.

While there has been described only one preferred em-
bodiment of this invention, it will be obvious to those
skiiled in the art that modifications of this invention can
be made without departing from the scope of intended
coverage of the invention as defined in the appended
claims.

What is claimed as this invention is:

1. A wave-breaking device comprising a plurality of
vertically-extending wave-breaking baffles of substantial
height and length but very small in laterial width, means
sapporting said baffles in laterally spaced, aligned rela-
tion facing into the prevailing waves, said baffles being
of such vertical dimension as to extend above and below
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the calm water line by a distance greater than the maxi-
mum height of the wave crests and depth of the wave
troughs, respectively, each of said baffles having pointed
front and rear ends and outwardly curved wall portions
extending from the front to rear end with the baffles de-
fining therebetween a plurality of separate passages of
venturi-shaped horizontal cross-section with the width of
the throat of the venturi being from one-fourth to one-
half the distance between the front ends of adjacent baf-
fles, a plurality of horizontally-extending flat plates ex-
tending between each of said vertically-extending baffles
and substantially coextensively therewith, said flat plates
being spaced vertically from each other at a distance sub-
stantially equal to the distance between the front pointed
ends of adjacent vertically-extending baffles, said flat
plates dividing said venturi-shaped passages into a plural-
ity of separate vertically-spaced passages, and said baffles
being adapted to break waves into a plurality of separate
streams which emerge from the separate passages sub-
stantially reduced in height.

2. A wave-breaking device comprising a plurality of
vertically-extending wave-breaking baffles, means support-
ing said baffles in laterally spaced, aligned relation facing
into the prevailing waves, said baffles being of such vertical
dimensions as to extend above and below the calm water
level by a distance greater than the maximum height
of the wave crests and maximum depth of the wave
troughs, respectively, said baffles having a horizontal
length at least as great as the maximum crest-to-crest
length of the waves, said baffles having a horizontal width
which is a small fraction of the length thereof, each of
said baffles being hollow and having outwardly curved
vertically-extending side-walls meeting at front and rear
edges to form front and rear pointed ends, said baffles
being equally spaced and defining therebeiween passages
of venturi-shaped horizontal cross-section with the width

~ of the throat of the venturi being from one-fourth to
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one-half the distance between the front ends of adjacent
baffles, each of said baffles having a plurality of con-
duits, each of said conduits communicating with the
throat of the veniuri and with a point of greater cross-
section in said venturi, and said baffles being adapted to
break waves into a plurality of separate streams and to
entrain air therein so that the streams emerging from the
device are substantially reduced in wave height.

3. A wave-breaking device comprising a plurality of
vertically-extending wave-breaking baffles, means sup-
porting said baffles in laterally spaced, aligned relation
facing into the prevailing waves, said bafiles being of
such vertical dimensions as to extend above and below the
calm water level by a distance greater than the maximum
height of the wave crests and maximum depth of the
wave troughs, respectively, said baffles having a hori-
zontal length at least as great as the maximum crest-to-
crest length of the waves, said baffles having a horizontal
width which is a small fraction of the length thereof, each
of said baffles being hollow and having outwardly curved
vertically-extending side-walls meeting at front and rear
edges to form front and rear pointed ends, said baffles
being equally spaced and defining therebetween passages
of venturi-shaped horizontal cross-section with width of
the throat of the venturi being from one-fourth to one-
half the distance between the front ends of adjacent
baffles, each of said baffles having a plurality of conduits,
each of said conduits communicating with the throat of

_the venturi and with a point of greater cross-section in

said venturi, a plurality of horizontally-extending flat
plates extending between each of said vertically-extend-
ing baffies and substantially coextensively therewith, said
flat plates being spaced vertically from each other at a
distance substantially equal to the distance between the
pointed ends of adjacent vertically-extending baffles, said
flat plates dividing said venturi-shaped passages into a
plurality of separate vertically-spaced passages, and said
baffles being adapted to break waves into a plurality of
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separate streams and to entrain air therein so that the
streams emerging from the device are substantially re-
duced in wave height.

4. A wave-breaking device comprising a plurality of
wave-breaking baffles of substantial height and length but
very small in lateral width, float means supporting said
baffies vertically in laterally spaced, aligned relation and
adapted to be anchored with said baffles facing into the
waves, said baffles being of such vertical dimensions as
to extend above and below the calm water line by a dis-
tance greater than the maximum height of the wave
crests and depth of the wave troughs, respectively, each
of said baffles having pointed front and rear ends and
outwardly curved wall portions extending from. the front
to the rear ends with the baffles defining therebetween a
plurality of separate passages of venturi-shaped cross sec-
tion with the width of the throat of the venturi being
from one-fourth to one-half the distance between the
front ends of adjacent baffles, each of said baffles having a
plurality of conduits, each of said conduits communicating
with the throat of the venturi and with a point of greater
cross-section in said venturi, a plurality of horizontally-
extending flat plates extending between each of said verti-
cally-extending baffles and substantially coextensively
therewith, said flat plates being spaced vertically from each
other a distance substantially equal to the distance between
the pointed ends of adjacent vertically-extending baffles,
said flat plates dividing said venturi-shaped passages into
a plurality of separate vertically-spaced passages, and said
baffles being adapted to break waves into a plurality of
separate streams which emerge at the rear of the device
substantially reduced in height.

5. A wave-breaking device comprising a plurality of
wave-breaking baffles of substantial height and length
but very small in lateral widih, a plurality of elongated
pontoons of a length at least two' times the maximum
crest-to-crest length of the waves and supporting said
baffles vertically in laterally spaced, aligned relation and
adapted to be anchored with said baffles facing into the
waves, each of said baffles having pointed front and rear
ends and outwardy curved wall portions extending from
the front to the rear ends with the baffles defining there-
between a plurality of separate passages of venturi-shaped
cross section with the width of the throat of the venturi
being from one-fourth to one-half the distance between
the front ends of adjacent baffles, a plurality of horizon-
tally-extending flat plates extending between each of said
vertically-extending baffles and substantially coextensively
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therewith, said flat plates being spaced vertically from
‘each other at a distance substantially equal to. the dis-
tance between the pointed ends of adjacent vertically-ex-
tending baffles, said flat plates dividing said venturi-shaped
passages into a plurality of separate vertically spaced
passages, and said baffles being adapted to break waves
into a plurality of separate streams which emerge at the
rear of the device substantially reduced in height,

6. A wave-breaking device comprising a plurality of
vertically-extending wave-breaking baffles of substantial
height and length but very small in lateral width, a plu-
rality of elongated pontoons of a length at least two
times the maximum crest-to-crest length of the waves and
supporting said baffles in laterally spaced, aligned re-
lation and adapted to be anchored with said baffles facing
into the waves, said baffles being of such vertical dimen-
sions as to extend above and below the calm water level
by a distance greater than the maximum height of the
wave crests and maximum depth of the wave troughs, re-
spectively, said baffles having a horizontal length at least
as great as the maximum crest-to-crest length of the
waves, each of said baffles being hollow and having out-
wardly curved vertically-extending side walls meeting at
front and rear edges to form front and rear pointed ends,
said baffles being equally spaced and defining therebe-
tween passages of venturi-shaped horizontal cross-section
with the width of the throat of the venturi being from
one-fourth to ome-half the distance between the front
ends of adjacent baffles, each of said baffles having a
plurality of conduits, each of said baffles communicating
with the throat of the venturi and with a point of greater
cross-section in said venturi, and said baffles being adapted
to break waves into a plurality of separate streams and
to entrain air therein so that the streams emerging from
the device are substantially free of wave motion.
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